


A new small computer 
that won't limit you tomorrow 

New Cromemco System One shown with our 
high-capability terminal and printer. 

Expandability 



Here's a low-priced computer that won't run out 
of memory capacity or expandability halfway 
through your project. 

Typically, computer usage tends to grow, requir
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. It has capability and expandability by the 
carload. 

Look at these features: 

• Z80-A processor 

• 64K of RAM 
• 780K of disk storage 

• CRT and printer interfaces 

• Eight 5-100 card slots, allowing expansion 
with 

color graphics 
additional memory 
additional interfaces for telecommunica
tions, data acquisition, etc. 

• Small size 

GENEROUS DISK STORAGE 

The 780K of disk storage in the System One 
Model CS-1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1 H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 

MULTI-USER, MULTI-TASKING 
CAPABILITY 

Believe it or not, this new computer even offers 
multi-user capability when used with our advanced 
CROMIX* operating system option. Not only does this 
outstanding 0/S support multiple users on this com
puter but does so with powerful features like multi-

pie directories, file protection and record level lock. 
CROMIX lets you run multiple jobs as well. 

In addition to our highly-acclaimed CROMIX, there 
is our coos•. This is an enhanced CP/Mt type system 
designed for single-user applications. CP/M and a 
wealth of CP/M-compatible software are also 
available for the new System One through third
party vendors: 

COLOR GRAPHICS/WORD PROCESSING 
This small computer even gives you the option of 

outstanding high-resolution color graphics with our 
Model SDI interface and two-port RAM cards. 

Then there's our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 

ANTI-OBSOLESCENCE/LOW-PRICE 0 
As you can see, the new One offers you a lot of 

performance. It's obviously designed with anti
obsolescence in mind. 

What's more, it's priced at only $3,995. That's 
considerably less than many machines with much 
less capability. And it's not that much more than 
many machines that have little or nothing in the 
way of expandability. , 

Physically, the One is small- 7" high. And it's all
metal in construction. It's only 141/a" wide, ideal for 
desk top use. A rack mount option is also available. 

CONTACT YOUR REP NOW 

Get all the details on this important building-block 
computer. Get in touch with your Cromemco rep 
now. He'll show you how the new System One can 
grow with your task. 

'CROMIX and COOS are trademarks of Cromemco Inc. 

tCP/M is a trademark of Digital Research 

[3 Cronaenaeo™ 
i n c o r p o r a t e d  
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CROMIX *- Cr.omemco's outstanding 

UNIXt- like operating system 
CROMIX is just the kind of' major 

development you've come to expect 
from Cromemco. After all, .we're 
already well-known for the most 
respected software in the microcom
puter field. 

And now we've come up with the in
dustry's f irst  UNIX-Iookalike for  
microcomputers. It's a tried and proven 
0perating system. It's available on both 
5" and 8" diskettes for Cromemco 
systems with 128K or more of memory. 

Here are just some of the features you 
get in this powerful Cromemco system: 

• Multi-user and multi-tasking 
capability 

• Hierarchical directories 
• Completely compatible file, 

device, and interprocess 1/0 
• Extensive subsystem support 

FILE SYSTEM 
One of the important features of our 

CROMIX is its file system comprised of 
hierarchical directories. It's a tree struc
ture of three types of files: data files, 

'CROMIX is a trademark of Cromemco, Inc. tUN IX is a trademark of Bell Telephone Laboratories 

directories, and device files. File, 
device, and interprocess 1/0 are com
patible among these file types (input and 
output may be redirected inter
changeably from and to any soun;:e or 
destination). 

The tree structure allows different 
directories to be maintained for different 
users or functions with no chance of 
conflict. 

PROTECTED FILES 
Because of the hierarchical structure 

of the file system, CROMIX maintains 
separate ownership of every file and 
directory. All files can thus be protected 
from access by other users of the 
system. In fact, each file is protected by 
four separate access privileges in each 
of the three user categories. 

TREMENDOUS ADDRESS SPACE, 
FAST ACCESS 

The flexible file system and general
ized disk structure of CROMIX give a disk 
address space in excess of one gigabyte 
per volume- file size is limited only by 
available disk capacity. 

Cromemeo™ 
i n c o r p o r a t e d  

Speed of access to disk files has also 
been optimized. Average access speeds 
far surpass any yet implemented on 
microcomputers. 

'C' COMPILER AVAILABLE, TOO 
Cromemco offers a wide range of 

languages that operate under CROMIX. 

These include a high-level command 
process language and extensive sub
system support such as COBOL, FORTRAN 

IV, RATFOR, LISP, and 32K and 16K BASICs. 

There is even our highly-acclaimed 
'C' compiler which allows a program
mer fingertip access to CROMIX system 
calls. 

THE STANDARD 0-S 
· FOR THE FUTURE 

The power and breadth of its features 
make CROMIX the standard for the next 
generation of microcomputer operating 
systems. 

And yet it is available for a surprisingly 
low $595. 

The thing to do is to get all this 
capability working for you now. <;:;et in 
touch with your Cromemco rep today. 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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Features 
2 6 The Atarl Tutorial, Part 5: Scrolling by Chris 

Crawford I Coarse and fine scrolling, both horizontally and ver
tically, let the display screen become a window for viewing large 
amounts of data. 

3 6 A Closer Look at the IBM Personal Computer 
by Gregg Wil liams I The Personal Computer is a versatile 
microcomputer that can be used in almost any application. 

7 2 Analog Interfacing In the Real World by 
Steve Ciarcia I Learn how to design and build economical 
analog interfaces. 

1 00 MIKBUG and the TRS-80, Part 2: A File 
Transfer and Debugging Package by Robert Labenski I 
Use your TRS-80 as a file-transfer terminal and debugging monitor 
for a 6800 system. 

1 3 2 User's Column: Operating Systems, 
Languages, Statistics, Pirates, and the Lone Wolf by 
Jerry Pournelle I Straight talk on a variety of new products from 
a hard-to-please computer user. 

1 60 Build a Joystick A-to-O Converter for the 
TRS-80 Model I or Ill, Second In a Series by William 
Barden, Jr. I A hardware/software project to make your TRS-80 
"sensitive" to the analog world. 

190 Troubleshooting with Electronic Signatures 
by Kenneth M. Piggott I A "free-running'" microprocessor can 
help to fix a malfunctioning computer system. 

21 6 Memory Expansion for the ZX-80 by Hilton 
K. Ernde I Upgrade your Sinclair ZX-80 for under 5200 with a 
16 K-byte memory-expansion project. 

2 3 9 An 8080-Based Remote Appliance Controller 
by David C. Staehlin I BSR X-1 0 strikes again. 

3 04 Clocked Interrupts for the COSMAC Elf by 
Gary H. Price I Hardware and software provide video-display 
and variable-period interrupts. 

3 44 COSMAC EPROM Programmer by Dan Rubis I 
How to build a low-cost EPROM programmer based on an RCA 
1802 microprocessor. 

Page 36 Page 72 

Ja nuary 1982 
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Rhodes I With the hardware and software described here. you 
can pick up the phone and wish a deaf friend a good day. 

397 An Effective Text-Compression Algorithm by 
David Cortesi I Reduce the size of text files by identifying com
mon pairs of letters. 

41 0 Structured Programming In BASIC by Mark 
Sobel!/ An introduction to the principles of structured program
ming with examples in Cromemco 32 K Structured BASIC. 

420The GEOSAT Program by Steve Emmett I How to 
tell if your location is suitable for a satellite-receiving antenna. 

Reviews 
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Apple II; SOFTIM, A Software Timer 
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In This Issue 
IBM's entry into the small-computer market with its Personal Com

puter was a ·big event in the industry. And that's why we've taken a 
second look. Showcased in our cover photo by Paul Avis, the IBM Per
sonal Computer is a versatile machine. For an in-depth report on its 
many features and capabilities read Gregg Williams' article, "A Closer 
Look at the IBM Personal Computer." 

Hardware is our theme this month and among the many articles on 
that topic are Bill Barden's second in a series, "Build a Joystick A-to-O 
Converter for the TRS-80 Model I or Ill," and Kenneth Piggott's 
"Troubleshooting with Electronic Signatures." As well, learn how to 
expand your ZX-80's memory, control motors and appliances, and in
terrupt your Elf. All this plus our regular features and reviews. 
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foot-note, n. 1. a note or 
comment at the end of a 
page, referring to a specific 
part of the text on the page. 
2. an essential program for 
the serious WordStar user. 

FOOTNOTETI' br ings fu l l  foot
noting capabi l ities to WordStar•M. 

FOOTN OTE automatical ly  n um
bers both footnote cal ls  and foot
notes ,  a n d  fo rmats the  text ,  
placi ng  footnotes on  the bottom 
of the correct page .  At the use r's 
option , the footnotes can also be 
removed from the text f i le  to a 
separate note f i le .  

Footnotes can be entered s i ng ly 
or i n  g roups, in the midd le or at 
the end of parag raphs, or  i n  a 
completely separate note fi le. After 
ru nn ing FOOTNOTE the user can 
re-ed it the text, add or delete 
notes, and run FOOTNOTE agai n 
to re-nu mber and re-format the 
WordStar f i le. 

The price is $ 1 25 . ,  and i ncludes 
PA I R ,  a companion p rog ram that 
checks that p ri nter commands 
to underl i ne or set in BOLD FACE, 
are proper ly termi nated. FOOT
NOTEand PA I R  req u i re CP/M•M, 
WordStar, 48 K RAM and a Z80 or  
8080/85 computer. 

SOFTWARE SOFTWARE DIGITAL .1\MRKETING DIGITALMARKETI NG;M 
2670 Cherry Lane • Walnut Creek • CA 94596 

. (415) 938-2880 
Telex #17-1852 {DIGMKTG WNCK) 

Products of 

PROITEM T.M. 

FOOTNOTE and PAIR trademarks of PRO/TEM Software. Inc. 
WordSiar trademark of Micropro Inn 
CP/M trademark of Digital Research 
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Editorial 

Of IBM, 
Operating Systents, 
and Rosetta Stones 

by Chris Morgan, Editor in Chief 
The story behind the creation of the IBM Personal Computer is as 

interesting as the machine itself. In this issue Gregg Williams discusses in great 
detail IBM's most recent offering to the microcomputer field (see "A Closer 
Look at the IBM Personal Computer," page 36) . In this editorial I'll tell you 
the story of its development, talk about the machine's operating system, and 
discuss the possibility of establishing a standard for operating systems. 

Breaking the Speed Barrier 
As IBM watchers know, it usually takes about five years from the time a 

project at IBM is conceived to the first shipments of the completed product. 
This is typical for complex computer projects at large companies. Amazingly, 
the total time for the IBM Personal Computer project was about 13 months. 
How did this happen? 

One answer is that IBM limited the number of in-house innovations. Instead 
it used existing hardware and software components from outside vendors-a 
departure for the normally vertically integrated giant .  Imagine how bizarre an 
Intel-manufactured processor would have seemed in an IBM product of, say, 
five years ago. 

Another factor in IBM's speed is that the company gave its design team a 
wide latitude and a great deal of autonomy. The rest of the company left the 
designers, based in Boca Raton, Florida, alone to do their j ob, although IBM's 
quality-assurance group did keep a close eye on the software chosen for the 
machine. 

One of the most interesting aspects of the Personal Computer is that its 
design team included many computer hobbyists and "hackers" -people who 
owned and were familiar with existing microcomputers. And the IBM machine 
reflects their experience. I'm glad they avoided many design mistakes of the 
past. The keyboard alone is one of the best I've seen, though I wish the shift 
keys were more conventionally positioned. (Oh well . )  

Operating Systems 
IBM has decided to let the marketplace determine which of its three 

operating systems will become dominant (if any). Thus, you can get UCSD 
Pascal, CP /M-86, or the IBM Personal Computer operating system from 
Microsoft. You can have all three if you want; it's a nice choice. 

I'm particularly excited about Microsoft's approach to the IBM Personal 
Computer. As you may know, Microsoft recently introduced Xenix, its 
superset of Unix, Western Electric's popular multiuser operating system for 
small- and medium-sized computers. It turns out that Xenix is at the top of a 
pyramid of upward-compatible operating systems to be made available by 
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Percom's DOUBLER II" tolerates wide variations in media, drives 
GARLAND, TEXAS - May 22, 1981 -
Harold Mauch, president of Percom Data 
Company, announced here today that an im
proved version of the Company's innovative 
OOUBLER" adapter, a double-density plug-in 
module for TRS-80' Model I computers, is 
now available. 

Reflecting design refinements based on both 
theoretical analyses and field testing, the 
OOUBLER II"', so named, permits even great
er tolerance in variations among media and 
drives than the previous design. 

Like the original DOUBLER, the DOU
BLER II plugs into the drive controller IC 
socket of a TRS-80 Model I Expansion Inter
face and permits a user to run ei.ther single- or 
double-density diskettes on a Modell. 

With a DOUBLER II installed, over four 
times more formatted data - as much as 364 
Kbytes - can be stored on one side of a five
inch diskette than can be stored using a stan
dard Tandy Modell drive system. 

Moreover, a DOUBLER II equips a Model I 
with the hardware required to run Model III 
diskettes. 

(Ed. Note: See "OS-803: Bridging the TRS-
80' software compatibility gap" elsewhere on 
this page.) 

The critical clock-data separation circuitry 
of the DOUBLER II is a proprietary design . 
called a ROM-programmed digital phase-lock 
loop data separator. 

--
According to Mauch, this design is more 

tolerant of differences from diskette to diskette 
and drive to drive, and also provides immunity 
to pe1jonnance degradation caused by circuit 
component aging. 

Mauch said "A DOUBLER II will operate 
just as reliably two years after it is installed as it 
will two days after installation." 

The digital phase-lock loop also eliminates 
the need for trimmer adjustments typical of 
analog phase-lock loop circuits. 

"You plug in a Percom DOUBLER II. and 
then forget it," he said. 

The DOUBLER II also features a refined 
Write Precompensation circuit that more 
effectively minimizes the phenomena of bit
and peak-shifting, a reliability-impairing char
acteristic of magnetic data recording. 

The DOUBLER II, which is fully software 
compatible with the previous DOUBLER, is 
supplied with DBLDOS", a TRSDOS ·
compatible disk operating system. 

The DOUBLER II sells for $�5, includ
ing the DBLDOS disketttf

•"" fl C.Cl.ct$! 

Circuit misapplication causes diskette read, format problems. 
High resolution key to reliable data separation 
GARLAND, TEXAS - The Percom 
SEPARATOR" does very well for the Radio 
Shack TRS-80' Model I computer what the 
Tandy disk controller does poorly at best: reli
ably separates clock and data signals during 
disk-read operations. 

Unreliable data-clock separation causes for
mat verification failures and repeated read 
retries. 

CRC ERROR -TRACK LOCKED OUT 

The problem is most severe on high-number 
(high-density) inner file tracks. 

As reported earlier, the clock-data separa
tion problem was traced by Percom to misap
plication of the internal separator of the 1771 
drive controller IC used in the Modell. 

The Percom Separator substitutes a high
resolution digital data separator circuit, one 
which operates at 16 megahertz, for the low
resolution one-megahertz circuit of the Tandy 
design. 

Separator .circuits that operate at lower 
frequencies - for example, two- or four-

megahertz-were found by Percom to provide 
only marginally improved performance over 
the original Tandy circuit. 

The Percom solution is a simple adapter that 
plugs into the drive controller of the Expansion 
Interface ( El). 

Not a kit - some vendors supply an un
tested separator kit of resistors, ICs and other 
·paraphernalia that may be installed by mod
ifying the computer - the Percom 
SEPARATOR is a fully assembled, fully tested 
plug-in module. 

Installation involves merely plugging the 
SEPARATOR into the Model I EI disk con
troller chip socket, and plugging the controller 
chip into a socket on the SEPARATOR. 

The SEPARATOR, which sells for only 
$29.95, may be purchased from authorized Per
com retailers or ordered directly from the fac
tory. The factory roll-free order number is 
1-800-527-1222 . 
Ed. note: Opening the TRS-80 Expansion In
terface may void the Tandy limited 90-day 
warranty. Circle 299 on inquiry card. 

Owners of original DOUBLERs may pur
chase a DOUBLER II upgrade kit, without the 
disk controller IC, for $30.00. Proof of pur
chase of an original DOUBLER is required, 
and each DOUBLER owner may purchase only 
one DOUBLER II at the $30.00 price. 

The Percom DOUBLER II is available from 
authorized Percom retailers, or may be ordered 
direct from the factory. The factory toll-free 
order number is 1-800-527-1222. 

Ed. note: Opening the TRS-80 Expansion In
terface may void the Tandy limited 90-day 
warranty. Circle 300 on inquiry card. 

All that glitters is not gold 

os .. so"' Bridging the TRS .. so* 
software compatibility gap 

Compatibility between TRS-80' Model I diskettes and 
the new Model111 is about as genuine as a gold-plated lead 
Krugerrand. 

True, Model l TRSDOS · diskettes can be read on a Model 
111 . But first they must be converted and re-recorded for 
Model Ill operation. 

And you cannot write to a Model I TRSDOS ·diskette. 
Not with a Model l! I. You cannot add a file. Delete a file. Or 
in any way modify a Model l TRSDOS diskette with a Model 
Ill computer. 

Furthermore, your converted TRSDOS diskettes cannot 
be converted back for Model I operation. 

TRSDOS is a one-way street. And there's no retreating. 
A point to consider before switching the company's payroll 
to your new Model Ill. 

R�al software compatibility should allow the direct, immediate interchangeability of Model l and Modell! I disket
tes. No read#only limitations, no conversion/re#recording 
steps and no chance to be left high and dry with Model Ill 
diskettes that can't be run on a Model l. 

What's the answer? The answer is Percom's OS-8()® 
family of TRS-80 disk operating systems. 

OS-80 programs allow direct, immediate interchangeability 
of Model l and Model111 diskettes. 

You can run Model I single-density diskettes on a Model 
Ill; install Percom's plug-in DOUBLER@ adapter in your 
Model l, and you •.an run double-density Model l! I diskettes 
on a Modell. 

There's no conversion, no re#recording. 
Slip an OS-80 diskette out of your Model I and insert it 

directly in a Model111 . 
And vice#versa. 
just have the correct OS-80 disk operating system -

OS-80, OS-800 or OS-80/Ill- in each cotuputer. 

Moreover, with OS-80 systems, you·can add, delete, and 
update files. You can read and write diskettes regardless of the 
system of origin. 

OS-80 is the original Percom TRS-80 DOS for BASIC 
programmers. 

Even OS-80 utilities are written in BASIC. 
OS-80 is the Percom system about which a user wrote, in 

Creative Computing magazine, " ... the best $30.00 you 
will ever spend. "t 

Requiring only seven Kbytes of memory, OS-80 disk oper
ating systems reside completely in RAM. There's no need to 
dedicate a drive exclusively for a system diskette. 

And, unlike TRSDOS. you can work at the track sector 
level, defining and controlling data formats- in BASIC
to create simple or complex data structures that execure 
more quickly than TRSDOS files. 

The Percom OS-80 DOS supports single-density opera
tion of the Model l computer- price is$29. 95; the OS-80D 
supports double-density operation of Model I computers 
equipped with a DOUBLER or DOUBLER 11; and, OS-80/ 
Ill- forthe Model l11 of course- supports both single- and 
double-density operation. OS-80D and OS-80/lll each 
sell for $49.95. Circle 301 on inquiry card. 

PRICES AND SPEC! FICA TlONS SUBJECT TO CHANGE WITHOUT NOTICE. PRICES DO NOT INCLUDE HAN DUNG AND SHIPPING. 

PERCOM DATA COMPANY, INC. 11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081 
B"frademark ofPercom Dam Company, Inc. "TRS-80and TRSOOS are trademarksofTandyCorporarion which has no rehuionship ro Percom Data Company. ·i·CreariveCompming Magazine, June, 1980, page 26. 



PROFESSIONAL PASCAL 

11il�t:ill/ 
NeW� o� 

SYMBOLIC DEBUGGER 
This fourth generation version of our reliable, Z-80 
native code compiler adds the two features 
professionals ask for: 
+ SWAT™-an interactive symbolic Pascal debugger 
that allows easy error detection. 
+ Overlays-that allow larger programs to run in 
limited memory. · 

A compiler for Professional programmers 
Pascal/Z is a true Pascal. It closely follows the Jensen 
and Wirth standard with a minimum of extensions 
designed to aid the serious program developer in 
producing extremely compact, bug-free code that 
runs FAST. 
Pascal/Z generates Z-80 native code that is ROMable 
and Re-entrant. Permits separate compilation, direct 
file access, external routines and includes a relocating 
macro assembler and Microsoft compatible linker. 
And code written for Pascal/Z is fully compatible 
with I•PAS 8000, our new native code Pascal compiler 
for Z-8000, to guarantee graceful migration to 
16 bit operation. 

Get "The FACTS about Pascal" 
Confused about which Pascal to buy? 

Pseudo-code ... Native code ... M, MT or 
Z? Compare the unbiased benchmarks 

·"\_ in our new booklet. Don't buy a Pascal 
· compiler until you've read it. 

Call us for a free copy: 
800-84 7-2088 

(outside NYS) 

or 607-257-0190 

Micros for bigger ideas. 
Ithaca Intersystems Inc. 

1650 Hanshaw Rd • Ithaca, NY 14850 • TWX 510 255-4346 

U.K. Distributor: 
Ithaca Intersystems (U.K.)Ltd. 

Coleridge Road London N8 BED Phone: 01-341 2447 Telex: 299568 

Editorial-------------
Microsoft. At the bottom is the IBM DOS (called 
MSDOS by Microsoft) .  In the middle will be XEDOS, a 
new operating system written in the C language for the 
68000, Z-8000, 8086, and LSI-11 processors. XEDOS will 
contain Xenix-like features and will be essentially a 
single-user version of Xenix . 

XEDOS and Xenix are processor-independent .  Because 
the different versions of XEDOS are written in C with a 
minimal amount of native assembly-language code, pro

grams written for one 16-bit processor can be readily 
transferred to another. Microsoft demonstrated this 
capability, at the recent COMDEX show in Las Vegas, by 
exchanging unmodified code between four machines: a 
68000, a Z-8000, an 8086, and a PDP-11 .  

Standards, Anyone? 
Unix has become well entrenched in the nation's 

colleges and universities due to Western Electric's exten
sive, inexpensive licensing of the system. As a result, 
many of today's graduating computer scientists are 
familiar with it .  (See 'The Unix Operating System and 
the Xenix Standard Operating Environment" by Robert 
Greenberg, June 1981 BYTE, page 248 . )  

Microsoft's proposed family of  operating systems will 
also incorporate a significant feature-a graphics device 
driver that uses AT & Ts proposed videotex graphics stan
dard called PLP (Presentation Level Protocol). It's a 
minimal standard, admittedly (it's hardly high-resolution 
graphics), but think what it would mean if all 16-bit 
operating systems could support PLP. At last we'd have a 
least common denominator for graphics. And keep in 
mind that the creative use of graphics will be a vital part 
of the future of our field. 

Digital Research, for its part, is promoting its latest 
efforts, CP /M-86 and its multiuser, multitasking version, 
MP /M-86, as candidates for the standard 16-bit 
operating systems of the future. (See "CP/M: A Family of 
8- and 16-Bit Operating Systems," by Gary Kildall in 
June 1981 BYTE, page 216 . )  More than twenty OEMs 
(original equipment manufacturers) have made commit
ments to use the two operating systems. Both the IBM 
Personal Computer and the IBM Displaywriter use 
CP /M-86 .. MP /M-86 will soon be available for the IBM 
Personal Computer. One good feature of MP/M-86 is its 
foreground/background structure, which, for example, 
lets the user access the editor while compiling a program. 

Of more importance than CP /M-86 is MP /M-2, 
Digital Research's new multiuser operating system. It  will 
be a real contender against Microsoft's operating system. 
It includes file locking and record locking, 32-megabyte 
file capacity, and other sophisticated features. 
Significantly, the company also currently supports Unix 
through C BASIC and Pascal. Digital's official stand is 
that it is not "philosophically opposed" to the Unix con
cept, thus holding open the possibility for a future 
operating system standard. 

Circle 1 92 on inquiry card. 



The ultimate single user machine 

The PDS-80'M with Cache BIOS'M is a 
professional system designed for the 
most rigorous single user CP/M* 
environments ... in business, software 
development, scientific, educational 
and industrial research .. . where 
speed and program space are critical 
factors. 

SymBIOSis quadruples speed 

No matter what high-level language 
you use .. . Cobol, Basic, Fortran, 
PL/1, or Pascal ... PDS-80 offers more 
speed, power and reliability than any 
other floppy based CP/M system 
currently on the market. The 
InterSystems Cache BIOS fully 
exploits the advanced DMA and 
interrupt features of our reliable 
Series II hardware to buffer whole 
tracks in extended memory so most 
operations run two to four times 
faster than on other floppy based 
systems .. . actually equals the speed 
of many small hard disk systems. 
And Cache BIOS also provides many 
sophisticated system test and 
protection features to assure reliable 
operation. 

An advanced CP/M 
application system 

PDS-80 has all you need for 
commercial systems integration and 
applications software development ... 
including a choice of the industry's 
only integral 8 bit front panel. Best of 
all, PDS-80 allows the systems 
integrator or applications developer 
addressing a vertical market to 
develop on the same components he 
configures for resale. The highly 
expandable modular design with 

20 slot S-100 mainframe allows almost 
unlimited options to suit any end use 
environment ... including a choice of 
tabletop or rackmount design. 

InterSystems will work with you at 
whatever level is appropriate to 
configure the target system you need 
... right up to fully assembled and 
tested systems with floppy and 
Winchester disk drives. 

Full software support 

In addition to InterSystems' Cache 
BIOS and the CP/M operating 

system, models of PDS-80 · 
can include 

Pascal/Z, 

our highly acclaimed Z-80® native 
code Pascal compiler, and InterPak 
801M, a special set of utilities 
including a powerful screen editor 
and versatile spelling editor to assist 
in the rapid editing, proofing and 
documentation of your code. These 
powerful programming aids are also 
available as standalone products. 

It's upgradeable! 

Both hardware and software are 
designed to provide for upgrade to 16 

bit operation. Programs written for 
Pascal/Z are fully compatible with . 
I ·Pas 80001M, our Z-8000® native code 
compiler, and all PDS-80 systems are 
upgradeable to our 16 bit multi-user 
DPS-8000. 

We build micros for bigger ideas. 

Your big ideas. We're dedicated to 
providing the computer professional 
. .. Systems Integrators, commercial 
program developers, scientific and 
industrial programmers ... with 
professional hardware and software 
tools. And we support our customers 
to the fullest, with complete, 
professional documentation, 
application engineering consultation, 
and prompt, responsive service both 
from the factory and through factory
authorized service centers. 

Call us toll free: 800-847-2088 

for complete 
information on any 
of our 8 or 16 bit 
systems and 
software 
products. 

Distributor Inquiries 
Invited Duo�<eu��J>���gg]�'· 

Circle 193 on inquiry card. M. 1cros for bigger ideas. 
Ithaca Intersystems Inc. • 1650 Hanshaw Road • Ithaca, NY 14850 • Phone (607) 257-0190 • TWX: 510 255 4346 

U.K. Distributor Ithaca Intersystems (U.K.)Ltd. Coleridge Road London N8 BED Phone: 01-341 2447 Telex: 299568 
t:z.ao and Z-8000 are registered trademarks of Zilog. Inc. 1�rademarks of Ithaca lntersystems Inc. ..Registered trademark of Digital Research 



MOD EMS 
All M odems connect to any 

RS232 Computer or Terminal! 

1 200 Baud and 3 00 Baud-Beii 21 2A 
Style. Penril 3 00/1 200 . . . . . . . • • • • .  $799 
Onginate/answer/auto·answer. Full duplex,  
RS232. Phone l ine connection via standard 
phone jack. 1 yr. warranty. 
Auto-dial option .................... $350 

3 00 Baud . Phone Link . . . . . . . . . . •  $129 
Originate/answer. Sleek, low profile. 15 ozs. 
Half/full duplex. Self test. RS232. Light displays 
for On Carrier, Test, Send & Receive Data. 1 yr. 
warranty. , 
3 00 Baud. U SR-33 0D . . . . . . . . • . . . .  $ 249 
Originate/answer/auto-answer. Phone line con· 
nection via standard jack. 1 yr. warranty. 
3 00 Baud. U SR-330A . . . . . . . • . . . . .  $ 299 
Same as USR·330D PLUS Auto-Dial. Call for 
quote and technical information on higher speed 
modems and multiplexors. 

3 0/ 60 CPS. G E  Termine! 203 0  . . . . .  $999 
110/300/60/1200 Baud. User selectable lines per 
inch and chars. per inch. True descenders and 
underli ning . Up to 217 cols per l ine .  Top of form, 
vert. and hor. tabs. Friction feed std . ,  tractor 
feed opt. Answerback. 1 yr. warranty on parts. 
Nationwide servic ing . Extremely compact. 15 i n .  
paper. On ly  22  lbs. SUPERIOR T O  DEC LA34AA 
at lower cost. 
1 20/1 50 CPS. 
G E Terminet 21 20 . · . . . . . . . . . . . . . $1 ,799 
Housed in same compact package as the 2030 
with all the features of the 2030 PLUS 150 char. 
per. sec. print rate. 
Slash Your Connect Time and Printer 
Delay Time 
Text Editor For GE203 0  & 21 20 . . . .  $799 
I ncludes 32K buffer inside terminal for data 
receipt and transmission at up to 9600 baud. 
Also Available: Receive only/Printer only ver
sions of GE2030 & 2120. 
letter Quality. NEC 77 20 
KSR w ith keyboard . . . . .. .. . . . .  $ 2, 69 5  
55 CPS. RS232 and Centronics parallel. Inter
changeable print thimbles for a wide variety of 
perfect. letter quality output. 
Te l e t y p e  4 3  K S R  w i t h  R S 23 2  
cable . . . . . . . . . . . . . . . . . .. . ... . . .  $1 ,149 
DEC l A34 AA . . . . . . . . . . . . . . ... . $1, 099 

CATs 
ADDS View point . . . . . . . . . • . . . . . • .  $ 619 
Detachable keyboard. Numeric keypad . Tillable 
screen. Cursor control keys. Function keys. 
Auto-repeat on all keys. 110 to 19,200 baud. 
Transparent mode. Printer Port. Compact, 20 
lbs. Visual attributes. 
DEC VT1 01-NEW from DEC . . . .  $1, 299 
Ident ical t o  standard VT100. Detachable 
keyboard. Separate numeric keypad. Bidirec
t ional smooth scrolling. Split screen. Key click. 
80 Gals or 132 cols. per line. 
DEC VT131-NEW from DEC . . . .  $1, 699 
Same as VT101 plus advanced video option for 
enhanced screen programming and printer port. 
Perkin-Elmer 550B . . . . . . . . . . . . . . .  $7 28 
Perkin-Elmer 1 251 . . . . . . . . . . . . .. $1, 599 
Televideo 9 50 • . . . . . . . . . . . . • . . . . .  $999 

Printers 
OKf DATA Mircroline 82A. 1 20 CPS. 
80/13 2 Columns per line . . . . . . . . .  $ 619 
User selectable char. Sizes. Top-of-form bi
d irectional. Short line seeking print techniques 
for greater throughput. RS232 & Centronics 
parallel interfaces. 
letter Qual ity, NEC 771 0 RO .. . .  $ 2,39 5 
Same features as the 7720KSR listed above but 
without keyboard. 

203 N WABASH SALES (3121 346-5650 
SUITE 1718 GENERAL OFFICES (3121 346-5651 
CHICAGO. ILL 60601 SERVICE [3121 733-0497 
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Editorial ____________ _ 

The Battle 
Who's going to win the 16-bit operating system 

sweepstakes? My guess is that there'll be no clear winner 
for several years; maybe never. Competing software and 
languages tend to coexist in our field, and this situation is 
no exception. IBM has set the tone by making both 
CP/M-86 and MSDOS available for its machine. Yet 
when I look at the mistakes made in the 8-bit world, I 
hope a standard will emerge . 

A New "Rosetta Stone" 
In 1799 the Rosetta stone was discovered in Egypt.  It 

contained the same message inscribed in three different 
languages: Greek, Demotic, and Egyptian hieroglyphics. 
Using the familiar texts of the Greek and Demotic, scien
tists were able to painstakingly translate Egyptian 
hieroglyphics for the first time-a triumph of scholarship 
that would have been virtually impossible without the 
decoding stone. 

But translating is a slow, arduous job.  Creative soft
ware designers waste a lot of time customizing their pro
grams for different machines. Today, we need an entire 
set of "Rosetta stones," translating tools to disseminate 
software for all of the popular machines. But these tools 
have become more like a set of millstones around our 
necks. 

We need a new approach to ·operating systems to cure 
the ills that still beset us from the footloose days of 8-bit 
machines. A standard 16-bit operating system is still the 
best way out of the linguistic woods. • 

Need help? 
Call us. 
Want to help? 
Call us. 

+Red Cross is 
counting on you. 



8·100 Fast·Aid. 
Including 3 new boards for system design relief. 
TheMB64. 
An economical, high
performance 64K static 
RAM memory. 
Just what the doctor ordered. 
A new 64K static RAM con
figured as two 32K blocks that's 
fast (in excess of 6MHz), reliable 
and economical. The MB64 sup
ports IEEE 696/S-100 24-bit ex
tended addressing for up to 
16MB of RAM. Bank switching 
permits compatibility with popu
lar multi-user computer systems 
(such as CROMIX*). Up to 8K 
can be replaced with 2716 
EPROMs. The MB64 offers low 
power consumption (typically less 
than 600 milliamps). And a pro
vision for optional battery 
backup. 
(The MB64 is priced at less than 
$850.) 
•CKOMIX is a trademark or Cromcmco, Inc. 

The 108. 
An 110 board featuring eight 
serial interfaces, individually 
programmable baud rates, and 
an interrupt clock. 

Give your system fast-aid-in
cluding easier testing and 
speedier diagnosis-with SSM's 
new 108. This board features 
eight asynchronous serial RS-232 
110 ports with LED data trans
fer indicators. Individually pro
grammable 110 port baud rates 
( 110-19 ,200) meet all your 
specific configuration require
ments. A timer (50/60 Hz) sup
ports real-time or multi-user 
applications. 

And all our Fast-Aid boards 
offer: 
• Card ejectors for painless card 

removal. 
• LEDs for easy troubleshooting 

and monitoring. 
• IEEE 696/S-100 compatibility. 

The 105. 
A two-serial/three-parallel 1/0 
board with programmable 
timer. 

The perfect remedy for fast sys
tem integration, more precise 
diagnosis, and far healthier sys
tem operation. The 105 features 
two RS-232 asynchronous serial 
interfaces for maximum peri
pheral compatibility. The board 
supports a variety of devices with 
high-speed serial data transmis
sion (110-19,200 baud). Three 
parallel ports,· providing a total 
of 32 bits, support various 110 
configurations: a 16-bit software 
programmable bi-directional in
terface, and two 8-bit interfaces. 
One 8-bit interface supports 
direct connection to Centronics
compatible printers. The other 
provides 8 bits of parallel input 
for such devices as keyboards. 
The 105 also offers a software
programmable timer for real-time 
or multi-user applications. 

For more details about these new 
boards, or any of SSM's S-100 
compatible boards (including var
ious CPU, EPROM, video and 
development boards), just call 
your local dealer or SSM today. 

SSM Microcomputer Products, Inc. 
2190 Paragon Drive 
San Jose, CA 95131 
(408) 946-7400 Telex: 171171 
TWX: 910-338-2077 

Circle 342 on inquiry card. 



When You Have 'fo Face A Deadline . . .  IJ ince its introduction, PascaUMT + "'  has been used to produce theusands of 
professional solutions to industrial, business and systems level application 
problems. In addition to implementing the complete ISO STANDARD, 
PascaUMT + • contains a host of powerful features and facilities which make 
program construction a snap! 

Pascai/MT + " is a total programming system Including our native machine code com
plier, l inker, Pascal-level debugger, d isassembler, run-time subroutine library and the ex
clusive SgeedPregrammlngtm Package. 

With the advent of 16-bit machines and increasing customers demands, you can no 
longer afford to write programs in anything but a professionally constructed and profes
sionally supported package like Pascai/MT + • . MT MlcroSYSTEMS has demonstrated its 
commitment to keeping your programs and programmers productive with our recent In
troduction of Pascai/MT + 86 and Pasca!IMT + 68 K  for the 8086 and 68000. While 
Pascai/MT + ' provides the capability to write non-portable programs when the need arises, 
true portability between radically d ifferent machines Is a reality while still translating 

Into efficient, optimized native machine code: 
Our Pascai/MT + " compilers and Speed Programming Package are available on a wide 

variety of processors and operating systems, with more to come! We are continually work
ing to provide innovative solutions to the ever present problem of translating your ideas Into 
software solutions. 
The PascaUMT + "'  System 
Compiler: 

Generates ROMable Native Code • Complete ISO Standard (superset of Jensen & Wirth). 
Powerful Extensions Include: 

Modular Compilation, Direct production of binary relocatable modules • Dynamic strings 
• Chaining • Powerlul Overlay system • Address and Size returning functions • Bit manipu
lation (test, set, clea<, shifts) • Byte manipulation (high, low, swap) • Imbedded assembly 
language • Easy linkage to external assembly language • Full NEW and !DISPOSE pro
cedures • Direct access to 1/0 ports • Fast floating point, both software and AMD 9511 • 
Accurate 18 dlgit BCD (flxed point, 14,4) • Include files • Hex literal numbers • and more . . .  



. . .  Arm Yourself With Pascill/MT + ® 

Linker: 
Combin�s relocatable modules into executable files • Can generate Hex format for use 

with PROM programming. 
Interactive Symbolic DeBugger: 

Variable display- • High-level breakpoints by procedure/function name • Tracing/single 
step by Pascal statement • Procedure/function entry and exit trace available. 
Disassembler: 

Combines a relocatable module with its listing file to produce Interleaved Pascal and ap
proximate assembly language code. 
The SpeedProgramming Packagetm, 

The SpeedProgrammlng Package is an integrated set of tools which allows you to create 
Pascai/MT +w programs, check them for correct syntax and undefined identifiers, format 
them to display flow of control, and do this all within the editing environment before you 
ever invoke the complier. Programmers I' e SpeedProgramming because it frees them from 
the time consuming chore of repeated compilations to correct simple syntaclic and typing 
errors. Managers find that SpeedProgramming improves productivity, !hereby requcing 
development costs. SpeedProgramming combined with our field tested Pascai/MT + ' 

package gives you a comfortable, powerful, Interactive programming environment in which 
to create your professional quality software. Your products demand production quality 
tools. Order Pascai/MT + �  with SpeedProgramming today! 
Screen Editor: 

User configurable • Stantlard random cursor movement, file access, search and replace, 
insert, delete, exchange, etc. • Structured language editing features such as automatic in
dent, line adjustment, reading from and writing to a file, block text insertion and duplicatjon. 
• Requires: 24 x 80 CRT (or larger), ASCII Keyboard (7 bit data), random cursor -addressing. 
Interactive Syntax Scanner: 

· 
Finds syntax errors In text being edited • Enters SPEED, puts cursor at error, prints error 

text. 
Variable Checker: 

Catches undefined and mis-spelled variables before the complier is Invoked. 

On-Line Refonnatter: 
Beautify programs In seconds • Clearly shows structure and program How. 

Source Code Manage111ent Tools: 
Automatic Modification Log nd Backup utility program. 

PRICING: " Read carefully, some systems do not include the SpeedProgrammln� Package 
bot do include the compiler, linker, disassembler, debugger and other utilities. 

AVAILABLE NOWf "808018085JZll() without Speed Programming . . . . . . . . . . . . . . . . . • . . . . . . . . .  Price $350.00 
56K or larger CPIM-80 or Heath/Zenith H DOS 

808018085/ZBO complete including SpeedProgrammlng . . . . . . . .  Price $475.00 
56K or larger CP/M-80 (not available for HDOS) 

8080/8085/Z80 for special MP/M environments . . . . . . . . . . . . • . . . . . .  Contact Factory 
"8086/8088 without Speed Programming . . . . . . . . . . .  . 

CP/M-86 or MP/M-86, requires t 16K program area 
8086/8088 complete including Speed Programming . . . . .  . 

"808618088 wllhout SpeedProgramming for RMX-86 . . . . . . . . .  . 

. . Price $600.00 
Price $800.00 

. Price $1500.00 

All 808618088 packages include 951 t and 8087 support and 
program to convert MT object files into Intel .OBJ 8086 files. 

COMING SOON: 68000 Cross Complier System . . . . . . . . . . ... . . . . . .. . . . . . . . .  Price (to be announced) 
68000 

·
Resident System with and withoui' SpeedProgramming . . . .  Price (to be announced) 

Available qn 8 "  (3740) Single Density Disks. Contact Dlsfributors For Other Formats. 
CPMI, MP/M are trademarks of Digital Research, Inc. 
Heath, Zenith and HDOS are trademarks of Zenith Data Systems. 

FOR: 8080/ 8085/Z80/ 8086/68000 
Payment Terms: 

Cash, Check, UPS,  C .O . D. ,  
Mastercard, VISA, 

Circle 263 on lnqt�iry card. 

/ MT Micro SYSTEMS \ 
1 562 Kings Cross Dr'ive 

Cardiff, California 92007 (71 4) 434-61 0 1  

* Pricing: 
8080/ Z80 - $475.00 

Others Ca l l  
�All prices and speculations are 
subject to change without notice. 



Park Your Benchmark Here 

Jim Gilbreath's article "A High-Level 
Language Benchmark" was very useful. 
(See the September 1981 BYTE, page 180 . )  
The comparisons between different lan
guages and microprocessors are particu
larly relevant, since we are considering 
getting several microcomputers for word
processing and control tasks here at the 
Arecibo Observatory . 

Peter M. B. Shames, Head 
Computer Department 
Arecibo Observatory 
POB 995 
Arecibo, Puerto Rico 00612 

My thanks to Jim Gilbreath for "A 
High-Level Language Benchmark ."  It was 
far and away the most immediately 
valuable article I have seen in BYTE. 

I was, however, disappointed by the 
numerous "omissions" in Mr. Gilbreath's 
tables. For example, how long was the 
program in 68000 assembly language? In 
8086 assembly language? I would dearly 
like to know how those machines com
pare to each other (and to the 8-bit 
machines) in code-storage efficiency. 

I do most of my programming in 
FORTH, so I wanted to compare that lan
guage to others in the article. I was disap
pointed to find that Mr. Gilbreath left 
blanks iii the "compiled bytes," "total 
size," and "compile and load [ time]" col
umns for FORTH. (See table 2, page 192 . )  
When I tried to collect the missing figures, 
I found that the FORTH benchmark in the 
article would not compile. (See listing 9, 
page 190 . )  The word PRIME, used in the 
seventh line of the definition of DO
PRIME, should have been FLAGS .  
PRIME is not defined i n  the program. 

I hope that readers who can augment 
the information in Mr. Gilbreath's article 
will share their knowledge. We badly 
need more information of this sort . 

Jonathan Sachs 
6713 Richmond A.ve. 
Richmond, CA 94805 

I read Jim Gilbreath's article with in
terest. I realize that the purpose of a 
benchmark program is not efficiency in 
any one particular language or machine, 
but to compare the execution times of 
many languages or machines. But some 
languages are more efficient than others at 
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Letters 
particular aspects of data processing, such 
as data access, I/0 (input! output), etc. 
One of these aspects is looping. APL, for 
instance, is designed to handle arrays of 
any dimension with ease, but program 
loops are, in fact, not its forte. If I under
stand Mr. Gilbreath's benchmark pro
gram correctly, by the time it has looped 
63 times (I = 62, producing 127, the largest 
odd integer less than the square root of the 
high«'!st number to be searched), all non
prime numbers in the list have been 
flagged and the remaining loops will find 
no new nonprime numbers. Eliminating 
the extra looping causes the BASIC pro
gram to require about half the execution 
time. I don't know about the other 
languages. 

The extra loops seem to penalize those 
languages that do not loop well but may 
have some efficient alternate method of 
addressing vector or array elements 
( rather than addressing each element by 
the use of a loop) .  It may well be that this 
objection does not apply to any of the 10 
languages tried in this article, in which 
case my point is moot. But as Mr. 
Gilbreath points out, an efficient algo
rithm is the best way to speed up a pro
gram. 

Thank you, Jim Gilbreath, for the 
useful compilation of execution times as a 
function �f language and machine. 

Dwight Divine III 
2735 Gelid Court 
Anaheim, CA 92806 

I found a few errors in Jim Gilbreath's 
article and programs . Zero and 1 are not 
prime numbers. Prime numbers are de
fined on the set of natural numbers, other
wise known as counting numbers, which 
consists of positive integers. Thus, 0 can
not be a prime number any more than can 
- 7, 1 .3, or pi. The idea that 1 is a prime 
number arises from the common (inaccu
rate) d�finition of a prime number as "a 
number divisible only by itself and 1 . "  
The actual definition i s  "a natural number 
which has two and only two distinct divi
sors . "  Thus, 1 cannot be a prime number, 
as it has only one distinct divisor, 1 .  

I n  reading the program listings, I no
ticed the statement PRIME = I +  I +  3 in 
various forms. It  seemed somehow wrong 
to me, and I felt that PRIME = I +  I +  1 
would be right .  On analyzing the algo
rithm, I discovered that the former arises 
from the use of 0 as the first subscript and 

that PRIME = 2 • (I + 1 ) + 1  is the primitive 
form, which converts to the one Gilbreath 
used. 

James C. Fairfield 
4414 East Addington Dr. 
Anaheim, CA 92807 

Congratulations are due Jim Gilbreath 
for his fine article. His comparisons were 
very informative due to the wide range of 
hardware and software covered. He no
ticed the same thing that I have dis
covered: PL!I generates very efficient 
code! I disassembled CP/M version 2 .2  
(written in PL!I )  so that I could interface a 
digital-tape system as the primary storage 
device. I needed to know how the disk al
location was accomplished. More or less 
as a "labor of love, " I went through the 
disassembled code with an editor, adding 
meaningful labels and comments. The re
sulting code is very readable and under" 
standable thanks to the excellent code 
generated by the PL!I compiler. The sub
routines look as if an assembly-language 
programmer wrote them: no wasted in
structions anywhere. 

Clark A. Calkins 
2564 Walnut Blvd. #106 
Walnut Creek, CA 94598 

The comparing of apples and oranges is 
a job sorely in need of doing. And Jim 
Gilbreath has done a fine piece of work, 
part of its merit being the arguments it will 
generate. I 'm sure the COBOL folks are 
not happy . Nor are we BASIC people, al
though we could salve our wounds with 
the excuse that interpreters have to be 
slow. 

The dogma of true BASIC people is that 
structure is in the mind. Let those who 
want structured languages have them. But 
treat us fairly. Since our language isn't 
supposed to be structured, don't force us 
to use little-bitty short lines like Jim's 
listing 7 because we know it takes our in
terpreter time to hop down lines. And we 
have different kinds of variables just like 
the big boys, so let us use integers too. 
And we suspect that most compilers don't 
include similar checking, so let us use 
NEXT without the index . Note that these 
aren't tricks or innovations. What some. 
might call tricky, but certainly not in
novative at this date, is the use of FOR 

. .  NEXT loops in preference to GOTOs. 
The moral :  we agree strongly with Jim 

Circle 1 8  on inqu iry card. --+ 



Your 
computer. 
Compute. 
Compute. 
Compute. 
Compute. 
Compute. 

Dump . . .  
Compute. 
Compute. 
Compute. 
Compute. 
Compute. 

Yopr pnnler. 

• • •  Print. 
Print. 
Print. 
Print. 
Print. 
Print. 

· New Microbuffer II lets you use your printer 
without tying up your computer. 

Time. As an i mportant resource 
it shouldn't be wasted. One 
such waste is  i n  pri nt ing,  where 
your  computer must wait for 
your  printer. Now there's a way 
to e l im i nate th is waste. 

I ntroducing the 
M icrobuffer ][™, a buffered 
paral le l  pri nter i nterface for the 
Apple n(iO computer with 1 6K 
characters of memory (user ex
pandable to 32K). I t  accepts 
data as fast as your  computer 
can send it, al lowing you to use 
your  computer wh i le  the 
M icrobuffer J [  i s  i n  contro l  of 
your  pr int ing.  

The M icrobuffer 1[, compat ib le 

with Applesoft, CP/Mc.l and 
Pascal , comes with complete 
pri nt formatti ng features as wel l  
as advanced graphics dump 
routi nes for  most popular 
graphics pri nters. 

The Snapshot™ option per
mits you to dump the text 
screen or graphics picture to 
the pri nter whi le any program is  

M ICROBUFFER 1 l  

] I  

run n i ng - without i nteruption. 
The 1 6K Microbuffer l l  is 

avai lable for $259. And the 32K 
version, for $299. The Snapshot 
option is $69. 

So why waste t ime w h i le your 
computer waits for you r  printer? 
Ask your computer dealer for 
the M icrobuffer J[ or cal l  us for 
the name of a dealer near you .  

Microbuffer I and Snapshot are trademarl<s o f  Practical 
Peripherals. Inc. 
CP/M is a registered trademarl< of Digital Research, Inc. 
Apple I is a registered trademarl< of Apple Computer, 
Inc. 

PRACTICAL PERIPHERALS. Inc. 31245 La Baya Drive 
Westlake Village. California 91362 
(213) 706-0339 
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Gilbreath on the necessity of choosing the 
best algorithm for the job. To that we 
add, know your language and use its pow
er. There is no language that will turn bad 
writing into good writing. 

James D. Childress 
5108 Springlake Way 
Baltimore, MD 21212 

· Jim Gilreath Replies 
The response to my article has been 

very gratifying, and I have received so 
many letters that it is beyond my ability 

to respond to them individually. All are 
appreciated, especially those that pointed 
out errors and supplied data for machines 
and languages I did not have the opportu
nity to time. All contributed data will be 
reported in a subsequent article. 

I regret the error in the FOR TH pro
gram. It was caused by me, not BYTE, 
and occurred in transcribing the program 
from paper to a file. The word PRIME 
should be changed to FLAGS. Thanks to 
Dick Miller and Jonathan Sachs for find
ing this. 

This was not a commissioned assign-

ment, it was simply a computer hobbyist's 
report of his experiences and data col
lected in a project for presentation at the 
local computer club.  The intent was to re
port, not to review. The data were col
lected over a nine-month period whenever 
an opportunity presented itself. 

Much of the data was obtained in com
puter stores and computer-conference en
v ironments with limited time, so there are 
gaps in the tabular data for program sizes 
when that data were not readily obtained 
without detailed knowledge of the oper
ating system. There was little time to dig 

--------------------------------. deeply into nuances. It was never in-

1iHE BACKUP SYS'FEM 
WITH MORE BYTE. 

More byte than any other 
system on the market, in fact. 
MCSave (Magnetic Cartridge 
Save) is not just another 
backup system-but a true 
file-oriented archive system. It 
gives you a ful l  67 megabytes 
of on-l ine archive/backup 
storage. So you can easily 
access, store, delete or 
transfer fi les with greater 
speed, and backup 
even the largest of 
most hard 
disks. MCSave 
combines the 
cost effective 
3M HCD-75 
Tape Drive with 
CP/M* to give 
you the kind of 

performance you can really 
sink your teeth into. MCSave 

can handle 13 ,000 files per 
drive. You can transfer 

file-by-file from disk to tape, 
tape to disk, or tape to tape. 
MCSave runs on any S-100 

Z-80 48K CP/M,*  COOS,*  or 
CROM IX* system. Ask your 
dealer about MCSave . . .  the 

backup system with 
more byte! MCS 

�r----, Microcomputer 
Consulting 

Services 
8308 Juniper Ft. Worth. Texas 76180 

(817) 498-6390 

Dealer & OEM 
inquiries invited 

'CP/M is a trademark of Digital Research 'COOS and CROMIX are trademarks of Cromemco. Inc. 
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tended to be a Consumer's Union quality 
project. Think what that would cost! 
Hundreds of hours were spent just doing 
what I did. 

It is not surprising that the programs 
listed required a bit of customization 
before running orz some systems. There 
were several slightly differing versions of 
the program in all of the languages, but 
only one was printed for each case to save 
space. 

The FORTRAN program used 0 as the 
first-element array subscript for consis
tency and because this is allowed in some 
(but not all) compilers. In retrospect, this 
was a poor choice because it violates fun
damental FOR TRAN-language defini
tions. 

The BASIC program only does one iter
ation, which helps you avoid staying up 
all night (this axiom was removed from 
my article by the BYTE editor) .  Thus, 
these times have been multiplied by 10 for 
comparison with the others. 

On the PET, the array would not fit, so 
the program was run on a smaller array, 
and the results were extrapolated linearly 
(this works-try it). The same was done 
for Microsoft COBOL and FORTH. 

Mr. Divine's insightful observation that 
the algorithm has flagged all nonprime 
numbers after looping only 63 times 
n icely reinforces my contention that a bet
ter method is often more fruitful than 
changing languages. 

It seems that my lack of COBOL exper
tise was quite obvious, and thanks are due 
to James Fairfield and others who supplied 
improved programs that run much faster. 

It is worth reiterating that a simple 
benchmark such as mine is but one point 
on a long cu.rve and many more specifics 
should be considered carefully in selecting 
a language o r  computer. 
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business computer. 
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Open Letter to 

Potential SuperBraln Buyers 

Our company recently purchased four 
Intertec SuperBrain QD computers from a 
local mail-order firm, whose advertise
ment stated that "all equipment is in fac
tory cartons with the manufacturer's war
ranty . "  After one of the units failed, we 
discovered that the warranty had lapsed 
while the computers were still in the 
dealer's stock and we would have to pay 
Intertec nearly $400 to repair the unit. 

Intertec's policy is that the warranty 
period begins when it ships the unit to the 
dealer. This policy is contrary to industry 
standards and discourages dealer stock
ing. A letter to Intertec regarding the 
above evoked this response from Andrea 
K. Welch, Intertec's Marketing Support 
Manager: "I do sincerely regret the misun
derstanding that appears to exist between 
your organization and the company from 
which you purchased this equipment. I 
can assure you that all of our dealers are 
intimately familiar with our warranty 
policy . "  The dealer's response was that he 
was totally unaware of Intertec's policy 

and that it was our problem to work out 
with Intertec. 

Any SuperBrain buyer should be sure 
that he or she is going to receive an ade
quate warranty from the dealer after re
ceipt of the computer. After our computer 
failed, we were informed by the dealer 
that he has had problems with Super
Brains being "dead on arrival . "  We could 
have received units that were inoperable 
when the cartons were first opened and 
we would have had to pay repair charges . 

James E. Ford 
Paoluccio Willis Nau Associates 
Civil Mechanical Electrical Engineers 
7175 Construction Court 
San Diego, CA 92121 

Interetec Data Systems Replies 
Since the initial production of the 

SuperBrain in 1979, Intertec has enjoyed 
an enviable position as the microcom
p u ter  industry 's p rice/perfo rmance 
leader. Because of our commitment to 
total vertical integration, Intertec manu
factures a product of exceptional quality 
at an extremely competitive price. 

A M T  has available a 5, 1 0 ,  1 5  and 20 megabyte W inchester Hard D isk 

subsystem that is very E ASY for any user to interface with his existing 

system .  

Subsystem i ncludes: 

•Winchester Disk Drive[s] 

• Controller 

• Power Supply 

• Enclosure 
•All I n terface Cabling 

• C P / M •  2.2 Support and Diagnostic Programs 

on Floppy Disk 

• Host System Interface Card 

• Dedicated Telephone Number for Technical 

Assistance 

• Registered Trademark of Digital Research Corp. 

System avai lable for:  

•S-100 

• Heath I Zenith Z-89 

•TRS-80 Model I l l  

•Xerox 820 
• I B M  Personal Computer System 

5- Megabyte System 
Retail  $299 O Complete 5 • 0 

Write or call for Attractive distributor program 

Applied M icro Technologies, Inc. 
Route 30 West, Greengate Professional Bldg.  

Greensburg, Pa. 1 5601 

1 -800-245-6908 In Pennsylvania [41 2) 837-7255 
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In keeping with this commitment to 
quality and leadership, Intertec offers an 
impressive 120-day warranty on its prod
ucts. This warranty covers all parts and 
components deemed to be originally de
fective by Intertec Data Systems Corpora
tion. We at Intertec feel that this four
month warranty offers our customers ex
cellent coverage and that it is in keeping 
with our  marketing endeavors.  In addi
tion, our  Customer Semices Department 
is fully staffed to insure our  customers of 
fast, efficient service. 

Like Ms. Welch, Intertec's Marketing 
Support Manager, I, too, regret that Mr. 
Ford and the company from which he pur
chased his SuperBrain appear to have had 
a misunderstanding with regard to our 
warranty and assure B YTE readers that all 
of our dealers are well informed as to its 
specifics. Our warranty is clearly .and 
carefully explained in Section Six of our 
Master Agreement and is reiterated in vir
tually every manual and document issued 
by Intertec. It is unlikely that our dealer 
was "to tally unaware of [our/ policy. " 

We at Intertec are very proud of our 
Customer Services Department and our 
warranty. Intertec has carved its place in 
the microcomputer industry by offering 
our dealers products and services that we 
feel are better than the industry standards. 

Karen K. Hubbard, Manager 
Public Relations 
lntertec Data Systems Corporation 
2300 Broad River Rd. 
Columbia, SC 29210 

Fa llout from BYTE's BOM B 

Editor's Note: Since the beginning of 
1 981,  BYTE has gone through some sub
stantial changes, both in format and size. 
Here are some comments about BYTE that 
we have rf'ceived from our ·readers on the 
monthly BOMB cards (for an explanation 
of the cards, see the back of this issue): 

• This issue almost gave me a hernia. 
love reading all the ads. 
• At first I was only interested in the ads, 
but then I accidentally read an article! 
• I enjoyed reading all the articles (fast 
reader), but why so many ads? 
• I can't read all those ads. 
• I don't read any of the articles. 
• It's too big to read! 
• More, more, more! 
• Thank you for always making BYTE in
teresting, stimulating, and pregnant. 
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FORTRAN 
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dBA.SE II 599. 
MicroPro: 
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SUPERSORT 

MAILMERGE 
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1435. 
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Personal Software: 
VIS/CALC /I 
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VIS/FILE 

299. 
170. 
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Z·80 CARD 
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FORTRAN 
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Letters------------------------------------------------------------------
Many of our readers had comments on 

some of BYTE's particular features: 

• I like the Programming Quickies. I seem 
to find your Nucleus section more useful 
than the feature articles (the long ones 
take too much time to read) .  
• Wow! Computing e to 116,000 places! 
[That's] a really worthwhile endeavor. 
• I find the comparative software reviews 
to be of great help. 
• Forget about the numbers and the philo
sophical articles; get back to the guts of 
personal computing: homebrew hard
ware! 

• I very much liked the Color Computer 
article. What about software for it? 
• The article on Extended Color BASIC 
for the Color Computer was fantastic. 
• The Color Computer is sadly deficient 
in software. Manufacturers should apolo
gize for saddling users with BASIC as the 
only available language; a giant step 
backwards. 
• Most articles too technical. 
• I enjoyed Ciarcia's articles on construct
ing speech synthesizers. 
• Great, now they talk back! 
• It  did my heart good to see Steve 
[ Ciarcia] do something I can use on my 

Checkmate yam 
communications testing 

problems with Supercheck 
Here's the l atest move i n  
Navte l ' s  w i n n i n g  l i n e  of port
able  data test equi pment.  
Su percheck ! The i nd ispens
able service aid.  I t  jo ins  our 
other proven test  u n its ,  
Su pertest - Datatest 
Datacheck. 
J ust check these Su percheck 
features: 
• Provi des access to al l  25 

cond uctors on EIA RS-232C 
in terface 

• 25 m i n iature SPST switches 
al low i nterru pt ion of a l l  
i nterface conductors for 
test ing  and observ ing  ter
m i nal  and modem s igna ls  

• 1 2  LED mon i tors, 

IIA""l 
FOR THE TESTING TIMES 

8481 Keele St., Unit 12A 

Concord, Ontario L4K 1 B 1 

Telephone (416) 669-9918 

separated by source, a l low 
easy monitori ng of pri mary 
i nterface s ignals 

• 2 LED's detect mark/space 
or c locking s igna ls  

• Contains RS-232C patch 
cable 

• $1 39.00 

Order your Supercheck today 
and we prom ise fast del ivery. 
For each u n i t  enclose cheque 
or money order for $1 39.00 
payable to Navtel L imited at ,J 
address shown below. 

Dea lef inqu iries invited. -·· = · 

Apple II directly, without translating it  
from TRS-80. 
• I'm going to love building my super
simple floppy-disk interface. 
• As usual, BYTE has too many do-it
yourself tinkerer's projects. Can't you get 
more out of Pournelle? 
• Gregg Williams has really hit the 
bull's-eye with BYTE's Arcade; please 
make it a monthly feature. 
• My kids rush to read BYTE's Arcade 
each month and are very disappointed if 
it's not there. 
• I hate to see all those pages wasted. 
Please review nothing but games from 
now on . 
• I do not wish to judge your writers. 

While others only made suggestions: 

• Articles #6 and #7 seemed to disagree. 
There should never be any question as to 
the true static [ sic] of things. 
• I do wish you could pick articles that are 
more ;ippealing to us, but it's · probably 
not your fault. 
• With the new 16-bit processors now 
available, perhaps BYTE should change 
its name to CHOMP. 
• Why don't you make the Reader Service 
Card computer readable? 

The requests for future articles would 
fill volumes. Let's have more . 

• construction articles 
• software reviews 
• hardware reviews 
• Programming Quickies 
• on the TRS-80 Model (I, II, III, Color 
Computer) 
• on the Apple (II, III, IV, V) 
• on Heath/Zenith systems 
• on the Sinclair systems 
• on the Compucolor II 
• on the Osborne I 
• on the new (CP/M,  Unix, Xenix, Zeus, 
Unica) operating systems 
• C programs 
• Pascal programs 
• machine-language programs 
• FORTH programs 
• robotics articles 
• music articles 
• printer tests 

There were even an amazing few who 
predicted articles that we had planned 
before they were published: 

• An in-depth series on the Atari is about 
due. ('The Atari Tutorial, Part 1" appears 

Circle 267 on i nqu i ry card. 



• 80 characters x 24 l ines 
• True decenders 
• 7 x 9 character resolution 
• Low power consumption 
• Compatible with most word 

processors 
• Softcard and CP/M compatible 
• Modem compatible 
• Most popular character set of 

any 80 column card 
• Alternate character fonts available 
Suggested retail price $345.00 

The Soft 
Video 
Switch is 
an auto
matic ver
sion of the 
popular 
Switch-

• KEYBOARD AND 
DISPLAY ENHANCER 

plate.  It  The original Keyboard and Display 
knows Enhancer is still available for Revi-
whether it should display 40 or 80 sian 0-6 Apples (on which the new 
columns or Apple graphics. It does Enhancer ) (  will not fitl. These 
the tedious work of switching video- Apples have memory select sockets 
out signals so you don't have to. The at chip locations 0 1 ,  E 1 & F 1 .  The 
Soft Video Switch can be controlled Keyboard and Display Enhancer 
by software. Any Videoterm with allows entry and display of upper & 
Firmware 2. 0 or greater may be lower case letters with fully func-
used with the Soft Video Switch. tional shift keys. It  does NOT have 
The single wire shift mod is also sup- user definable keys nor a type ahead 
ported. Package price is $35.00. buffer. The price is $ 1 29.00. 
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Videoterm Util ities Disc 
(includes) 

• Font Editor 

• Pascal Mid-Res Graphics 
• Applesoft Read Screen Utility 
• Top & Bottom Scrolling 
• Pascal Vidpatch 
• Graphics Template 

Character Set EPRDMs $29.00 ea 
• Half Intensity 
• Inverse 
• German 
• Katakana (Japanese) 
• Line Drawing Graphics 

(Expanded) 
• Spanish 
• French 
• Math & Greek Symbols 
• Super & Subscript 

Dvorak EPROM 
(Enhancer) 



Letters------------------------------------------------------------------
in the September 1981 BYTE, page 284 . )  
• What we really need i s  a comparison of 
the languages available on microcom
puters. ("A High-Level Language Bench
mark" appears in the September 1981 
BYTE, page 180 . )  
• Doesn't anyone realize the problems 
small business has with software? ("Bridg
ing the 10-Percent Gap" appears in the 
October 1981 BYTE, page 264 . )  
• When are you going t o  tackle database 
systems? ("Database Management Sys
tems" is the theme of the November 1981 
BYTE. )  

Thank you all for writing; we scrutinize 
every word. 

A New Small
Computer Company: IBM 

As an owner of a two-year old Apple II 
computer system, I read with great in
terest Phil Lemmons' first impressions of 
IBM's new Personal Computer. (See "The 
IBM Personal Computer: First Impres
sions," October 1981 BYTE, page 26. )  
What surprised m e  i s  that M r .  Lemmons 
said little about documentation for the 
system. Is this because it doesn't yet exist? 
If i t ·does not, i t  certainly would not be the 
first time a personal computer was put up 
for sale with meager documentation. The 
documentation for the Apple II was also 
meager at the beginning, but then that 
was a very different stage in the history of 
microcomputers, and Apple Computer 
Inc. did not quite have the resources of 
IBM. 

One of the excellent features of the 
Apple II is the documentation that comes 
with it. I know of no other personal 
computer that comes with documentation 
of the quality of Apple's. Documentation 
is an important point, and I think BYTE a 
bit remiss for not insisting that Mr. 
Lemmons pay more explicit attention to 
this. 

I hope that in future, fuller reviews of 
IBM's new system, BYTE will treat the 
documentation issue more extensively. 

Stephen E. Bach 
Rte. 2, Box 89 
Scottsville, VA 24590 

For a more in-depth description of 
IBM's documentation and its machine, see 
Gregg Williams' article on page 36 of this 
issue . . . . MH 
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Pushing Relatives 

My thanks to George S. Losey for his 
article "Use a Relative Subroutine Call for 
Relocatable Z80 Programs" (see the Octo
ber 1981 BYTE, page 366); it's a feature I 
could have used in the past. 

The only problem, as stated by Mr. 
Losey, is that returns are limited to the un
conditional types because of the use of the 
JP(HL) instruction to cause the return in
stead of the RET instruction. Also, pro
gramming is restricted because the HL reg
ister pair is tied up storing the return ad
dress. 

Both these problems can be eliminated 
by making the first instruction of each 
subroutine PUSH HL (E5 hexadecimal) .  
This places the return address on the stack 
as would a CALL instruction. This allows 
returns to be made in the usual manner. I t  
also frees the HL register pair for pro
gramming. 

Grant 5. Killey 
736 Michigan Ave. Apt. 13 
Ontonagon, MI 49953 

Some of the weaknesses of the Z80 rela
tive-call technique proposed by George 
Losey in his October 1981 BYTE T echni
cal Forum can 'be avoided at a cost of 10 
more bytes in page 0 and an execution 
time longer by 23.25 microseconds. In
stead of E1 E5 23 23 C9 hexadecimal at the 
reset location, try: 

E5 E5 E1 E1 E1 23 23 'E5 2B 2B 
E5 3B 3B E1 'C9 

The advantages are that no changes need 
to be made in the subroutine being called; 
i t  still ends with a RET, it can use condi
tional returns, and no registers are altered. 
Nested subroutines will work this way; 
they won't with George's method. 

Lee Bonnifield 
1025 Chalk Level Rd. 
Durham, NC 27704 

Beamln' Report 

I want to tell BYTE readers about the 
service and the product that I received 
when I responded to an ad carried in the 
September 1981 BYTE. The ad was for the 
Power Text system by Beaman Porter, Inc. 
(see page 269) .  Both the product and the 
service provided by this company are out
standing, which is why I have taken the 

time to write about them. The growth of 
an industry often depends upon the com
mitment of the vendors to customer ser
vice. Beaman Porter is certainly an out
standing example of a commitment to cus
tomer service. 

Several weeks ago, I was in the middle 
of preparing a lengthy report for a client 
when hardware problems caused me to 
lose not only all the text that I had created 
but also the use of the hardware to con
tinue with the report. In a minor panic, I 
called Beaman Porter to order a copy of 
its Pascal-based text formatter. I sent pay
ment special delivery, the company also 
used special delivery, and l had the pack
age in four days. Included was a note in
dicating times when the author would be 
available to help me as l attempted to re
produce my report. 

The PowerText package has performed 
without any problems. For the sort of 
consulting work that I do, it allows even. 
greater productivity than the package l 
previously used. I called the company 
once for assistance and received it quickly 
and accurately. 

Microcomputing is a mass market. It is 
encouraging to see that firms like Beaman 
Porter maintain a commitment to custom
er service. 

My thanks to them. 

Alan D. Tompkins 
R.D. #1, Box 122C 
Waitsfield, VT 05673• 

TOLL-FREE 
SUBSCR I PTION L INE 

1 �aoo-258·5485 New H:ampshire Residents Dial 924-9281 
The Quickest Way To 

Order a Subscription 
Renew a Subscription 
Change or Correct an 
Address 
Give a Friend a Gift 
Subscription 
Inquire about a Subscription 

We are waiting to help you . 
Call us between: 

8:30-4:00 M on.- Fri. 
(Eastern Time) 
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You've heard how the person a l  computer i s  going to 
revo l u t ion ize the way you work. 

So far, the rea l i ty hasn' t  measu red up to the promises. 
But now there's a remarkab l e  new software package 

that transforms the I BM Persona l  Computer i nto an 
i ncred i b l y  powerfu l ma nagement tool (App l e  and Xerox 
owners : read on) .  

The f irst totally integrated management 
software. 

There are a lot  of u sefu l programs avai l able for 
personal  computers. 

U nfortunatel y, they a l l  seem to u se d ifferent 
commands and d ifferent ways of stor i ng data. T h i s  creates 
two major problems: 

1 .  Every t i me you wa nt  to add a new fu nct ion,  you 
have to l earn  a whole new command language. 

2. You may not be able to exch a nge data between 
d i fferent progra ms.  

But  now there's a better 'way. I t's  ca l l ed the M BA, and 
i t  was created by a bl ue-ch ip  management cons u l tant,  an 
MI T-tra i ned systems designer, and some of the cou ntry's 
most experienced bus i ness program mers. 

For the f i rst t i me, M BA combi nes a l l  the essent i a l  
management fu nct ions i n  o n e  easy-to-use package: 

Electronic Spreadsheet. The u l t i mate f i nanc ia l  
model ing  too l that  l ets you create a g iant  spreadsheet of  
figures and text. Change one n u m ber, and every affected 
i tem is i nsta n t l y  re-ca l c u l ated . 

Word Processing. Compose, ed i t, a nd pr int  any k ind 
of document. Make rev is ions  you rself- faster than you 
can exp l a i n  t hem to you r  secretary. Beca u se MBA i s  an 
integrated system, i t's easy to i ncorporate data from its 
ot her mod u l es i nto a report you ' re writ i ng. 

Data Management. A soph i st i cated el ectronic  f i l i ng 
system that lets you store i nformat i o n - A N Y  i nformat ion 
- then retrieve i t ,  analyze i t ,  and generate reports to you r  
spec if i cat ions.  

Graphic Output. For t hose occasions when a p i cture 
tel l s  you r  story better than words, you ca n eas i l y  generate 
c lear, readable graphs.  

Communicat ions. Tie i nto you r  company data center, 
a f i nancia l  i nformat ion servi ce, or v i rtu a l l y  a ny other 

· 

computer system. M BA automat i ca l l y  retrieves the 
informa t i on you wa nt,  and l ets you ed i t  or rearrange it with 
a few keystrokes. 

Easy to learn. Easy to use. 
MBA's designers devoted great care to g iv ing i t  a 

s i m p l e, consi stent set of commands.  So when you 've 
learned one mod u le, you ' l l  i m med iately be comfortable 
with the others. 

What, where, and how. 
MBA is offered through sel ected computer reta i l ers 

who have q u a l i f ied peop l e  to demon strate and answer 
quest ions .  

I t  runs  on the I B M  
Persona l  Computer, wi th  
Xerox and Appl e  
vers ions ava i l ab le  soo n .  
But  whichever mach ine 
you use, MBA wi l l  m a ke 
a d ramat i c  i mprovement 
in you r  person a l  
prod uct ivity. 

And that's a 
prom ise. 

Context Management Systems, I nc. 
Manag ement software for  personal computers. 

23864 H awthorne Blvd , Suite 1 01 
Torrance, Cal i fo r n i a  90505 
(213)  378-827 7  

© Copyr ight 1 98 2  Context lv\ o n.1gem e nt Sys t em s , Inc. 

Circle 1 08 on inquiry card. 



Minicomputer performance in 
Multi-user. Multi Tasking. Decision ITM memory man
agement hardware incl udes a memory map that is 
s imi lar to the I B M  360� and I BM 370:� It su pports 
up to 16 tasks or 15 users and a supervisor without 
swapping. And, more with swa pping. Each task or 
user enjoys complete memory protection and dynamic 
memory a l locatio n .  One task may be delegated as a 
supervisor to privi'leged system functions forbidden 
to ordinary tasks or users. Such fu nctions ( 1/0 cal ls, 
u na uthorized memory access, etc . ), w i l l  tra p  to the 
supervisor. If supervisory functions are n ot requ i red 
the system can be configured for tu rnkey m u lti-user 
operation. 

Multi-purpose IEEE696/S-100. Decision I uti l izes the 
Morrow Designs IEEE Standard S-100 Wunderbuss� 
That means you can configure it to your  
specific a ppl ications. Add a floating point 
processor, add memory (to a fu l l  mega
byte) ,  add 1/0, add control lers . . .  add 
boards from dozens of manufacturers. 
And S-100 has a major advantage 
over single-board comp uters: If  a 
board goes dow n ,  you sim ply replace 
it. And keep runn ing. I f  you want to 
expand your  system .  Add boards 
and terminals.  

An unmatched software base. 
Decision I runs on the M/OSTM 
operating system. M/OS sup
ports a l l  system cal ls  source 

compatibly with U N I X:� Thus, U N IX programs w i l l  
com pile d i rect ly and U N IX documentation i s  a l most 
tota l ly appl icable . Morrow CP/M® has been configu red 
to run under M/OS and commu nicate with both CP/M 
and U N I X  standard media for maximum portabi l ity. 
Languages ava i lable include BASIC, COBOL, FORTRAN, 
RATFOR, Pasca l and C. That means Decision I 
offers you a software base unmatched in 
its price/performance arena.  

The OEM machine. A basic m u lti-user 
system at $5,225 includes 
the Decision I, 4 M hz 
Z80A-based CPU, 
sophisticated 
memory 

IBM 360 and 370 are t rademarks of IBM Corp. 
Wunderbuss is  a registered trademark of Morrow Designs 

Decision I and M/OS are trademarks of Morrow Designs 

UNIX is a trademark of Bell  Laboratories, Inc. 

CP/M is a trademark of Digital  Research Corp. 



a multi-user Microcomputer. 

management 
hardware ,  CP/M 

2.2 ,  M/BAS IC 5.2,  
3 serial  and 2 para l le l  1/0 

ports, 14 1/0 s lots with S-100 
con nectors, supervisor control i n  

both hardware and software , 128K of 
RAM and two quad-density disk d rives 

( 80 0 K )  with DMA control ler. Pl us, cabinet 
(either desk-top or rack-mou nt ) ,  and power 

supply. The same system with 8" floppies 
and a f u l l  Megabyte of formatted storage costs 
$5,659. And, we offer OEM pricing. 

A better microcomputer. W hether you're bui ld-
ing a single or mu lti- user system, the Decision I 
offers you a hardware/software combination 
unmatched in the field. Decision I is not sim ply an 
improved 8-bit microco m puter. It 's a breakthrough . 
I n  both com puting power and price. 

Systems your way. Morrow Designs' fu l l  range of hard 
and f loppy disk memory, add- in  memory boards, 1/0 

boards, contro l lers and software a l l ow you to 
configure you r  system you r  way . . .  through a s ingle 
suppl ier. 

The decision is yours. Com pare the Decision I, 
feature-for-featu re with min i  or microco m puters on 
the market today. Com pare ca pabi l ities . Com pare 
flexi bi l ity. Compare uti l ity. Then, compare price. 
We th ink Decision I wi l l  change the way you th ink 
about m icrocomputer systems. 

Complete information? See you r  com puter dealer. 
Or, write Morrow Designs. 

LOOK TO MORROW 
FOR ANSWERS. 

MDRRDW DESIGNS 
5221  Central Avenue.  R ichmond, C A  94804 

(415) 524-2101 
Circle 259 on inqu i ry card. 



The Atari Tutorial 

Quite frequently, the amount of in
formation that a programmer wants 
to display exceeds the amount of in
formation that can fit on the screen. 
One way of solving this problem is to 
scroll the information across the 
display. For example, listings of 
BASIC programs scroll vertically 
from the bottom of the screen to the 
top . All personal computers imple
ment this type of scrolling. The Atari 
personal computer system, however, 
has two additional scrolling facilities 
that offer exciting possibilities. The 
first is Load Memory Scan (LMS) 
coarse scrolling; the second is fine 
scrolling. 

Conventional computers use coarse 
scroll ing .  W i th th i s  type of  
scrolling, the pixels that hold the 
characters are fixed in position on the 
screen and the text is scrolled by mov
ing bytes through the screen random
access read/write memory (RAM) .  
The resolution of the scrolling i s  a 
single character pixel, which is very 
coarse. (Throughout this article, the 
term pixel refers to an entire 
character, not to the smaller dots that 
make up a character . )  This produces 
a jerky and quite unpleasant scroll
ing. Furthermore, it is achieved by 
moving up to a thousand bytes 
around in memory, a slow and clum
sy task. In essence, the program must 

This article appears in slightly different form 
in De Re Atari, published by A tari, Inc . ,  and is 

reproduced with its express permission. 

26 january 1982 © BYTE Publications Inc 

Part · s :  Scrolling 
Chris Crawford 

Atari Inc. 
1265 Borregas Ave. 

POB 427 
Sunnyvale, CA 94086 

move data through the playfield to 
scroll. 

Some personal computers produce 
a somewhat finer scroll by drawing 
images in a higher-resolution graphics 
mode and then scrolling these images . . 
Although higher scrolling resolution 
is achieved, more data must be 
moved to attain the scrolling and the 
program is consequently slowed. 

The fundamental problem in both 
methods is that the scrolling is im
plemented by moving data through 
the screen area. 

By manipulating just 
two address bytes, you 
can produce an effect 

identical to moving the 
· entire screen RAM. 

Coarse Scrolling 
A better way to achieve coarse 

scrolling with the Atari 400/800 is to 
move the screen area over the data. 
The display-list op codes support a 
feature called Load Memory Scan 
(LMS).  The LMS instruction was 
described in part 1 of this series. 
Briefly, it tells ANTIC where the 
screen memory is. A normal display 
list has one LMS instruction at the 
beginning of the display list. The 
RAM area it points to provides the 
screen data for the entire screen in a 

linear sequence. By manipulating the 
operand bytes of the LMS instruc
tion, a primitive scroll can be im
plemented. In effect, this moves the 
playfield window over the screen 
data . Thus, by manipulating just two 
address bytes, you can produce an ef
fect identical to moving the entire 
screen RAM. The program in listing 1 
does just that .  This program sweeps 
the display over the entire address 
space of the computer. The contents 
of the memory are dumped onto the 
screen.  The scroll is a clumsy serial 
scroll combining horizontal scrolling 
with vertical scrolling. A pure ver
tical scroll can be achieved by adding 
or subtracting a fixed amount (the 
line length in bytes) to the LMS 
operand. The program in listing 2 
does that .  

A pure horizontal scroll i s  not as 
simple to do as a pure vertical scroll 
because the screen RAM for a simple 
display list is organized serially. The 
screen-data bytes for the lines are 
strung in sequence, with the bytes for 
one, line immediately following the 
bytes for the previous line. We can 
horizontally scroll the lines by shift
ing all the bytes to the left: this is 
done by decrementing the LMS 
operand. The leftmost byte on each 
line, however, will then be scrolled 
into the rightmost position in the next 
higher line. The sample program in 
listing 1 illustrated this. 

The solution is to expand the 
screen-data area and break it into a 
series of independent, horizontal-line 

Circle 229 on i nqu iry card. ---+ 



1 0 0 1 THINGS TO 
DO WITH YOUR 
PERSONAL COMPUTER 
BY MARK SAWUSCH 

333 pages . . . . .  $1 0.95 
3 3 3  pages, written in simple terms, of 
"what-to-do" and "how-to-do-it". Suitable 
not only for microcomputers, but for pro
grammable calculators as well. I ncludes 
program listings, formulas, a glossary of 
computer terms and more! Definitely a 
MUST BUY! 

"TRS-80™ DISK AND 
OTHER MYSTER I ES" 

by Harvard C. Pennington 
132 pages written in PLAIN ENGLISH packed 
with HOW TO information with· details, examples 
and in-depth explanations. Recover lost files and 
directories, remove file protection, make BASIC 
programs unlistable. How to use SUPERZAP, 
recover from DOS errors and MORE! 

TRS-8QTM DISK . . . . . . . . . . . . •  $19.95 

"OTHER MYSTERI ES" · 
VOLUME I I  

by Ja mes Farvour 
Call now and place your order tor tnis new book, 
"MICROSOFnM BASIC DECODED & OTHER 
MYSTERIES for the TR5-80TM", from IJG, Inc. 
A primer for cassette and disk BASIC on the 
TRS-8QTM ,  the information provided applies to 
similar M ICROSOFnM . BASIC interpreters. 

MICROSOFTTM BASIC DECODED . $24.95 

"OTHE R  MYSTERIES" 
VOLUM E  I l l  
by Dennis Kitsz 

THE CUSTOM TRS-80™ . . . . . .  $29.00 
CALL FOR AVAILABILITY 

"OTHER MYSTERI ES" 
VOLU M E  IV 

" BASIC FASTER 
AN D BETTER" 

II you program in BASIC, you want this book! 
Time·tested and proven, the techniques and 
routines can be used in thousands of ways to 
make your programs smaller, faster, and look 
truly professional. 

BASIC FASTER & B ETTER . . . . . .  $24.95 

EPSOI�· 
M X-80, M X·80FT, M X - 1 00 

PRI NTER�S 
N EW LOW PRI CES !  

EXTRA LONG R IB I30N 

CABLE $2495 
CON N ECTS EPSON P PI I NTER 
& TRS-80 M IC ROCO M P UTER 

40·TRACK, S I N G LE/DO U BL E· 
D E N SITY, FAST ACCESS, 

5 % ·inch TAN DON 

DISK 
D R IVE�) 

$28995 complete 

FO R M O D E L  I and M O ID E L  I l l  

I ncludes Case, Power Supply 
a nd External  Drive Conmtctor 

DISK DRIVE 

EXTEN DI:R 
CABLE $995 

for .VISTA, M I CROPO LIS,  

MTI,  P ERTEC, S H U G A RT, 

P E RCOM & OTHEnS 

PARAGO N  MAGN ETICS™ 
PLAIN JANE™ 

DISKETTES $1 9 �x�f l O 

These are factory fresh, absolutely first 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labels and write
protect tabs in a shrink-wrapped box. 

Box of 10 Diskettes . . . . . . . . . .  �1 9.95 

PARAGON 
magnetics rM 

ridd 
I ntroducing MTC's premium generic 
diskette. Single-Sided, Soft-Sectored, 
DOUBLE-DENSITY, SV.-inch diskettes with 
reinforcing HUB-RINGS. Individually 100% 
ERROR-FREE certified. Invest in GOLD! 

PARAGON MAGNETICS GOLD . . . . .  $ 23 .9 5  

VERBATIM'S PREMIUM DISKETTES 

DATALIFE™ 
Seven data-shieiding improvements mean 
greater durability and longer data life. 
These individually, 100% error-free cer
tified diskettes feature thicker oxide 
coating, longer-lasting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM,  Shugart, ANSI, ECMA 
and ISO standards. 

VERBATIM DATALIFETM DISKETTES 
sv.-inch (box of 10) 

MD525-01 . .  $26.95 

8-inch FLOPPIES 

Double-Density, FD34-8000 . $43.95 

' R I NGS' & 
TH I NGS 

HUB RING KIT for 51!4' disks . . . . .  $ 1 0.95 
HUB R I N G  KIT for 8" disks . . . . . . .  $ 1 2.95 
REFI LLS (50 Hub Rings) . . . . . . . . .  $ 5.95 

CLEANING KIT for 5 1!4' drives . . .  $24.95 
5 %-inch diskette case . . . . . . . . . . . .  $3.50 
8-inch diskette case . . . . . . . . . . . . . .  $3.95 
5% -inch File Box for 

50 d i skettes . . . . . . . . . . . . . . .  $24.95 

8-inch File Box for 
50 diskettes . . . . . . . . . . . . . . .  $29.95 

TRS·BO is a trademark of the 
Radio Shack Division of Tandy 

Corporation. DATALIFE is a 
trademark of VERBATIM.  PLAIN 
JANE, PARAGON MAGNETICS.  

are trademarks of  MTC. 

MOST ORDERS 
SHIPPED WITHIN 

ONE BUSINESS DAY 

PRICES IN EFFECT 
J a n .  1 ,  1 982 T H RU 
J a n uary 3 1 ,  1 982 

WE ACCEPT • Add S3.00 for shipping & handling 

' 1981 by Metatechnologies 
Corporation, Inc. 

Products damaged in 
transit will be exchanged. 

Pri<::es, Specifications. 
and Offerings subject to 
change without notice. 

8201 

• VISA 
• M AS T E R  CHARGE 
• CHECKS 
• MONEY O R D E R S  
• C . O  D 

• $3 .00 EXTRA for C.O.D. 
• Ohio residents add 6.6% · 

sales tax. 



Listing 1: A simple program in Atari BASIC demonstrating coarse scrolling. Both 
horizontal and vertical scrolling are combined, but the end result is rather clumsy. The 
entire address space of the computer will be displayed. 

1 0  DLIST = PEEK(560) + 256•PEEK(56l ) :REM 
20 LMSLOW = DLIST + 4 :REM 

find display list 
get low address of LMS operand 
get high address of LMS operand 
outer loop 

30 LMSHIGH = DLIST + 5:REM 
40 FOR I = O  TO 255:REM 
50 POKE LMSHIGH, I  
60  FOR J = 0 TO 255:REM 
70 POKE LMSLOWJ 

inn13r loop 

80 FOR Y = l TO 50:NEXT Y :REM 
90 NEXT J 

delay loop 

100 NEXT I 

Listing 2: An A tari BASIC program demonstrating a pure vertical scroll. The line length 
(in bytes) is either added to or subtracted from the LMS operand to achieve upward and 
downward scrolling, respectively. Lines 70, 120, and 130 accomplish this for upward 
scrolling only. 

lO GRAPHICS 0 
20 DLIST = PEEK(560) + 256• PEEK(56l )  
30 LMSLOW = DLIST + 4 
40 LMSHIGH = DLIST + 5  
50 SCREENLOW = 0 
60 SCREEN HIGH = 0 
70 SCREENLOW = SCREENLOW + 40:REM 
80 IF SCREENLOW < 256 THEN GOTO l20:REM 
90 SCREENLOW = SCREENLOW - 256:REM 
100 SCREENHIGH = SCREENHIGH + 1 
1 10 IF SCREENHIGH = 256 THEN END 
120 POKE LMSLOW,SCREENLOW 
130 POKE LMSHIGH,SCREENHIGH 
140 GOTO 70 

next line 
overflow? 
yes, adjust pointer 

Listing 3: An A tari BASIC program demonstrating pure horizontal scrolling. Each 
display line is actually 256 characters (bytes) long, though only 20 can be observed at 
any time. The 256-byte line is used in this example to simplify the program by avoiding 
the use of 2-byte address manipulations. The display produced scrolls from right to left. 
Upon reaching the end of the line, it starts over from the beginning. 

1 0  REM first set up the display list 
20 POKE 1536, 1 12 :REM 
30 POKE 1537, 1 12 :HEM 
40 POKE 1538, 1 12 :REM 
50 FOR I =  1 TO 12 :REM 
60 POKE 1536 + 3•! ,7\ :REM 
70 POKE 1536 + 3•I +  1 ,0 :REM 
80 POKE 1 536 + 3•I + 2,I :REM 
90 NEXT I 

8 blank lines 
8 blank lines 
8 blank lines 
loop to put in display list 
BASIC mode 2 with LMS set 
low byte of LMS operand 
high byte of LMS operand 

1 10 POKE l575,65:REM ANTIC JVB instruction 
1 1 0  'POKE l576,0 :REM display list starts at $0600 
120 POKE 1577,6 
130 REM tell ANTIC where display list is 
1 40 POKE 560,0 
1 50 POKE 561 ,6 
1 60 REM now scroll horizontally 
170 FOR I =  0 TO 235:REM loop through LMS low bytes 
175 REM we use 235-not 255-because screen width is 20 characters 
180 FOR I =  1 TO 12:REM for each mode line 
190 POKE 1 536 + 3•J + l ,I :REM put in new LMS low byte 
200 NEXT J 
210  NEXT I 
220 GOTO 170:REM endless loop 
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data areas. Figure 1 illustrates this 
idea . On the left is the normal ar- · 

rangement. One-dimensional serial 
RAM is stacked in linear sequence to 
create the screen-data area. On the 
right is the arrangement needed for 
proper horizontal scrolling. The 
RAM is still one-dimensional and 
serial, but it is now used differently . 
The RAM for each horizontal line ex
tends much further than the screen 
can show. This is no accident .  The 
whole point of scrolling is to let a pro
gram display more information than 
the screen can hold. We can't show all 
that extra information if we don't 
allocate the RAM to hold i t .  With this 
arrangement we can implement true 
horizontal scrolling. We can move 
the screen window over the screen 
data without the undesirable vertical 
roll of the earlier approach. 

The first step in implementing pure 
horizontal scrolling is to determine 
the total horizontal line length and 
allocate RAM accordingly. Next, a 
completely new display list with an 
LMS instruction on each mode line is 
written. The display list will, of 
course, be longer than usual, but 
there is no reason why we cannot 
write such a list. What values are 
used for the LMS operands? It is most 
convenient to use the address of the 
first byte of each horizontal screen
data line, the points marked with Xs 
in figure 1 .  Each mode line on the 
screen will have one such address. 
Once the new display list is in place, 
ANTIC must be informed of it and 
screen data must be written to 
populate the screen. To execute a 
scroll, each and every LMS operand 
in the display list must be in
cremented for a rightward scroll or 
decremented for a leftward scroll. 
Program logic must insure that the 
image does not scroll beyond the 
limits of the allocated RAM areas; 
otherwise, garbage displays will 
result .  In setting up such logic, the 
programmer must remember that the 
LMS operand points to the first 
screen-data byte in the displayed line. 
The maximum value of the LMS 
operand is equal to the address of the 
last byte in the long horizontal line 
minus the number of bytes in one 
displayed line . As this process is 



Systems Group System 2800 
computers. They're making 
people stand up and take notice. 

But then Systems Group 
products have always appealed 
to those who appreciate sensible 
value, high performance, un
matched reliability and prompt, 
courteous service. 

Through the years, Systems 
Group product acceptance in 
Z80 CPU, disk controller, I/0 
and memory boards have been 
the result of some very pur
poseful and carefully thought 
out engineering. Not to mention 
strict industrial quality produc
tion standards. 

That same effort has made 
System Group's new family of 
expandable System 2800 com
puters what they are today. 

Fast, reliable and powerful. 
System 2800 computer sys

tems are designed for a single 
user with 64K of memory or for 
up to as many as six separate 
users with additional add-in 
memory. They can easily ex
pand as your organization's 
needs grow. 

You can handle up to 8000 
customers and 24,000 inventory 
items in our lowest cost dual 
floppy model and much, much 
more in our 40M byte hard disk 
models. And you can connect up 
to 12 terminals or printers and 
other add-on Systems Group 
floppy, tape and hard disk 
single or dual drive subsystems. 

Select CP/M� MP/M1 or 
OASIS11operating systems to run 
all your word processing and 

accounting programs. No mat
ter what size organization you 

control, control
ling will be 
easier from 
now on. 

See the 
System 2800 

from Systems 
Group, they're 

what computers should have 
been in the first place. 
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Be Permanently Impressed. 
The Expandable Computer family 
&om Systems Group. 

1981 
Today's Requirements 

Dual floppy single or multi-user system 

1983 
Tomorrow's Requirements 
10M byte hard disk and floppy d rive. 
single or multi-user system 

� - � �------

1985 
Your Future Requirements 

40M byte hard disk and 20M byte tape 
back-up, single or multi-user system 



rather intricate, let us work out an ex
ample . 

First, the total horizontal line 
length is selected. For this example, 
we shall use a horizontal line length 
of 256 bytes. This will simplify ad
dress calculations. Each horizontal 
line will then require one page of 
RAM. Since we will use BASIC mode 
2, 12 mode lines will be on screen; 
thus, 12 pages, or 3 K bytes, of RAM 
will be required. For simplicity (and 
to guarantee that our screen RAM 
will be populated with nonzero data) 
we will use the bottom 3 K bytes of 
RAM. Since this area is used by the 
operating system and disk operating 
system, it should be full of interesting 
data. To make matters more interest
ing, we'll put the display list on page 
6 so that we can display it on the 
screen as we are scrolling. The initial 
values of the LMS operands will thus 
be particularly easy to calculate: the 
low-order bytes will all be zeros and 
the high-order bytes will be (in order) 
0, 1, 2, etc. 

The program in listing 3 performs 
these operations and scrolls the screen 
horizontally. This program scrolls the 
data from right to left. When the end 
of a page is reached, it simply starts 
over at the beginning. When execut
ing this program, the display list is 
found on the sixth line down (it's on 

N O R M A L  DATA A R R A N G E M E N T  

(la) 

page 6). It appears as a sequence of 
double quotation marks. 

The next step is to mix vertical and 
horizontal scrolling to get diagonal 
scrolling. Horizontal scrolling is 
achieved by adding 1 to or subtract
ing 1 from the LMS operand. Vertical 
scrolling is achieved by adding the 
line length to or subtracting the line 
length from the LMS operand. 
Diagonal scrolling is achieved by ex
ecuting both operations . Four 
diagonal-scroll directions are possi
ble . If, for example, the line length is 
256 bytes and we wish to scroll down 
and to the right, we must add 
256  + ( - 1 )  = 255 t o  each LMS 
operand in the display list. This is  a 
2-byte add; the BASIC program ex
ample given in listing 3 avoids the dif
ficulties of 2-byte address manipula
tions. However, most programs will 
not be so contrived. For truly fast 
two-dimensional scrolling, assembly 
language is necessary. 

All sorts of weird arrangemen.ts are 
possible if we differentially manipu
late the LMS bytes. Lines could scroll 
relative to each other, or hop over 
each other. Some of this could be 
done with a conventional display, but 
more data would have to be moved to 
do it. The real advantage of LMS 
scrolling is its speed. Instead of 
manipulating an entire screen full of 

A R R A N G E M E N T  FOR H O R I ZONTAL SCROLL 

(lb) 

data many thousands of bytes in size, 
a program need only manipulate 
perhaps a few dozen bytes. 

Fine Scrolling 
The second important scrolling 

facility of the Atari 400/800 is the 
fine-scrolling capability, scrolling a 
pixel in steps smaller than the pixel 
size. Coarse scrolls proceed in steps 
equal to one pixel dimension; fine 
scrolls proceed in steps of one scan 
line vertically and one color clock 
horizontally. Fine scrolling can only 
be carried so far. To get full fine 
scrolling over the entire screen, we 
must use fine scrolling with coarse 
scrolling. 

Only two steps are required to im
plement fine scrolling. First, we set 
the fine-scroll enable bits in the 
display-list instruction bytes for the 
mode lines in which we want fine 
scrolling. (Since we generally want 
the entire screen to scroll, we set all 
the scroll enable bits in all the 
display-list instruction bytes. )  Bit OS 
of the display-list instruction is the 
vertical-scroll enable bit; bit 04 of the 
display-l i s t  ins truct ion is  the 
horizontal-scroll enable bit. We then 
store the scrolling value desired into 
the appropriate scrolling register. 

Two scrolling registers are avail
able, one for horizontal scrolling and 
one for vertical scrolling. The 
horizontal-scroll register (HSCROL) 
is at hexadecimal address 0404; the 
vertical-scroll register (VSCROL) is at 
hexadecimal address 0405. For hori
zontal scrolling, we store in HSCROL 
the number of color clocks by which 
we want the mode line scrolled. For 
vertical scrolling, we store in 
VSCROL the number of scan lines 

Figure 1: Figure la shows how screen data are normally organized. Horizontal scrolling that we want the mode line scrolled. 
can be accomplished by arranging the screen-data area as shown in figure lb.  These scroll values will be applied to 

STA RT F I N E  F I N E  F I N E  F I N E  

P O S I T I O N  S C R O L L  S C R O L L  S C ROLL SCROLL 
O N C E  TW I C E  T H R E E  F O U R  

T I M ES T I M E S  

F I N E  F I N E  

SCROLL SCROLL 
F I V E  S I X  

T I M E S  T I M E S  

F I N E  R E SET 

S C ROLL TO 

SEVEN START 

T I M E S  POS I T I O N  

A N D  

C O A R S E  

S C R O L L  

Figure 2: In order to achieve fine scrolling over the entire display screen, a combination of fine and coarse scrolling is used. After the 
seventh fine scroll is performed, the fine-scroll register is reset and a coarse scroll is performed. 
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THE DAWN OF 
W AGE 

The 2nd GeneratioriM is ·here! 
M EASUREM ENT systems & controls proudly 

i ntroduces its new and excit ing "2nd Generat ion" 
fam i ly of S-1 00* compat ib le prod ucts. Each has 
been specif ical ly designed for use with 
mult i-user and network 
operati ng systems such 
as M P/M, CP/N ET, and 
OASIS. Every product is  
fu l ly  tested and burned
in, comes with a 1 year 
guarantee, and offers 
you features not 
currently avai lable from 
any other source. 

Z80 PROCESSOR 
BOARD - The most 
powerful  CPU board ava i lable today. Outstanding 
features inc lude 4MHz operation,  h igh-speed serial 
and paral lel 1/0 ut i l iz ing DMA or programmed 
contro l ,  e ight vectored priority i nterrupts, and a 
real t ime clock. 

MUL TJ.USER SERIAL 110 BOARD - For use i n  
expanded systems req u i ring u p  t o  eight addit ional 
serial 1/0 ports. Features i nc l ude: 16 maskable 

· A l l  products meet t h e  new I E E E  standards. 

Systems Group 
A Divis ion o f  MEASUREMENT systems &. contro l s  

incorporated 
For dealers only, circle 409 
All other inquiries, circle 4 1 0  

vectored priority i nterrupts, RS-232C i nterfaces 
with fu l l  handshake, asynchronous or synchronous 
operation with asynchronous baud rates to 1 9,200. 

Ava i lable i n  four or e ight channel versions. 

DOUBLE DENSITY 
FLOPPY DISK 

CONTROLLER BOARD
controls up to four 5 114 -

i nch or 8-inch d isk drives 
using IBM soft sectored 

formats. I t  features 1 K 
of on-board buffering, 
DMA control led data 

transfers and the per
formance character
ist ics of the superior 

N EC 765 ch ip. 

64K BAN K SELECTABLE MEMORY BOARD 
Features inc l ude 1/0 port addressing for bank 

select with 256 switch selectable 1/0 ports for the 
memory ban k addressing .  The memory is 

conf igured as four total ly independent 1 6K 
software-selectable banks, with each bank 

addressable on any 1 6K boundary. 

"Attractive Dealer & OEM Prices " 
See your  nearest computer dealer, or 
contact us for the complete story on 

The 2nd Generation.  

1 601  Orangewood Ave., Orange,  CA 92668 
TWX/TELEX: 91 0 593 1 350 SYSTEMGRP ORGE 
71 4-633-4460 



Are you faced with having to 

spend $3000 and up for a 

letter-quality printer? 

Mediamix offers an alternative. 

For only $500 the 
Mediamix ETI2 lets you 

connect the IBM Electronic 

Typewriter Models 50,60, 
or 75 to any computer. Why 

invest in two separate 
machines? Your office 

typewriter can do both jobs, 

yielding better type quality, 

a consistent corporate 
image and renowned 
IBM service. 

charac

ters o memory, over 39 
special commands and the 

option of doing typesetting 

on the IBM Model 50. 
Write or Call 

MEDIAMIX 
P.O. Box 67857 

Los Angeles, California 90067 

(21 3)475-9949 
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Listing 4: An Atari BASIC program demonstrating fine scrolling. Scroll registers should 
be changed only during vertical blanking, necessitating assembly-language program
ming for most applications. Otherwise, ANTIC gets confused and causes the screen to 
jerk. 

1 HSCROL = 54276 
2 VSCROL = 54277 
10 GRAPHICS O:LIST 
20 DLIST = PEEK(560) + 256• PEEK(56 1 )  
30 POKE DLIST + 10,50:REM 
40 POKE DLIST + 1 1 ,50:REM 
50 FOR Y = O  TO 7 
60 POKE VSCROL,Y:REM 
70 GOSUB 200:REM 
80 NEXT Y 
90 FOR X = O  TO 3 
100 POKE HSCROL,X:REM 
1 10 GOSUB 200:REM 
1 20 NEXT X 
130 GOTO 40 
200 FOR J = 1 TO 200 
2 10  NEXT J :RETURN 

every line for which the respective 
fine scroll is enabled. 

Two complicating factors are en
countered when we use fine scrolling. 
Both arise from the fact that a partial
ly scrolled display shows more infor
mation than a normal display. Con
sider, for example, what happens 
when we horizontally scroll a line by 
half a character to the left. The 40th 
character scrolls to the left, but what 
takes its place? Half of a new 41st 
character should scroll over to take 
the place of the now scrolled 40th 
character. But there are only 40 
characters in a normal line. 

The solutiop to this problem has 
already been built into the hardware 
with three display options for line 
widths: the narrow playfield (128 col
or clocks wide), the normal playfield 
(160 color clocks wide), and the wide 
playfield (192 color clocks wide). 
These options are chosen by setting 
appropriate bits in the DMACTL 
register. (DMACTL is at · address 
0400 hexadecimal; most users will 
access shadow register SDMCTL at 
address 22F hexadecimal . )  When 
using horizontal fine scrolling, 
ANTIC automatically retrieves more 
data from RAM than it displays.  For 
example, if DMACTL is set for nor
mal playfield, which in BASIC mode 
0 has 40 bytes per line, ANTIC will 
actually retrieve data at a rate ap
propriate to wide playfield-48 bytes 
per line. This will throw · lines off 

enable both scrolls 
do it for two mode lines 

vertical scroll 
delay 

horizontal scroll 
delay 

horizontally if it is not taken into ac
count. . The problem does not appear 
if the programmer has already 
organized screen RAM into long 
horizontal lines as in figure 1 .  

The corresponding problem for 
vertical scrolling can be handled in 
two ways. The sloppy way is to ig
nore it. We will not 'get half images at 
both ends of the display. Instead, the 
images at the bottom of the display 
will not scroll properly; they will sud
denly pop into view. The proper way 
takes very little work. 

To get proper fine scrolling into 
and out of the display region, we 
must dedicate one mode line to act as 
a buffer. This is done by refraining 
from setting the vertical-scroll bit in 
the display-list instruction of the last 
mode line of the vertically scrolled 
zone. The window will now scroll 
without the unpleasant jerk ·and the 
screen image will be shortened by one 
mode line. An advantage of scrolling 
displays now becomes apparent. It is 
quite possible to create screen images 
that have more than 192 scan lines in 
the display. This could be disastrous 
with a static display. However, with 
a scrolling display, images above or 
below the displayed region can 
always be scrolled into view. 

Fine scrolling will only scroll so far. 
The vertical limit is 16 scan lines; the 
horizontal limit is 16 color clocks . If 
we attempt to scroll beyond these 
limits, ANTIC simply ignores the 



The .guy on the left 
doesn't stand a chance. 

The guy on the left has two fi le folders ,  a news maga
zine, and a sandwich . 

The guy on the right has the OSBORNE 1 ® , a ful ly 
functional computer system in a portable package the size 
of a briefcase. Also in the case are the equ ivalent of over 
1 600 typed pages, stored on floppy d iskettes. 

The owner of the OSBORNE 1 is going to get more 
work done-and better work done-in less time, and with 
less effort. 
Unfold it, p lug it i n ,  and go to work 
l ike you've never worked before . . . .  

Go to work with WORDSTAR® word processing ,  so 
your correspondence, reports , and memos take less time 
to produce, and say more of what you wanted to say. And 
with MAlLMERGE®-the mail ing system that turns out 
personal ized mass mail ings in the t ime you 'd spend on a 
rough draft. 

Go to work with SUPER  CALC® , the electronic 
spreadsheet package that handles complex projections, 
financial plann ing ,  statistics, and "what if" questions in
stantly. For the more techn ically m inded , SUPERCALC wil l  
process scientific data and calculate results. 

Go  to work with powerful BAS I C  language tools
the CBASIC-2® business BAS IC ,  or the M icrosoft BAS IC® 
interpreter. 

That's standard equipment. 
Options i nclude about a thousand different software 

packages from a host of vendors designed to run on the 
CP/M® computer system .  
Go to work at the office, a t  home, o r  in  the field . 

Or anywhere. Optional battery packs and telephone 

Circle 289 on inqu iry card. 

transmission couplers mean you need never work without 
the capabilities of the OSBORNE 1 .  That's good , because 
you won 't want to work again without it. 
All for $1795. It's inevitable.  

The OSBORNE 1 is the productivity machine that's 
chang ing the way people work. Put s imply, the machine 
del ivers a significant productivity edge-day in and day 
out-to virtually anyone who deals with words or num
bers. Or both . 

Since the entire system is only $1 795 , it won 't be too 
long before the guy on the left has an OSBORNE 1 of his 
own . The same probably goes for the person reading 
this ad . In fact, we th ink it's inevitable. 
The OSBORNE 1 includes a Z80A"'C PU, 64K 
bytes of RAM memory, two 100 kilobyte 
floppy disk drives, a business keyboard, 
built-in monitor, IEEE 488 and RS232 inter
faces for printers and other things that 
get con nected to  com puters ,  p l us  
C P/M ,  CBAS IC-2 , M icrosoft BAS IC ,  
WORDSTAR, and SUPERCALC. The 
system is available from com
puter retailers nationally. 

$1795. 1t's 
inevitable. 

s s SBO-
C O M P U T E R  C O R P O R A T I O N  
26500 Corpo rate Avenue  Hayward , Cal ifornia 94545 
Phone (41 5) 887-8080 TWX (9 1 0) 383-2021 
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higher bits of the scroll registers . To 
get full fine scrolling (in which the en
tire screen scrolls smoothly as far as 
we wish), we must couple fine scroll
ing with coarse scrolling. To do this 
we first fine scroll the image, keeping 
track of how far it has been scrolled. 
When the amount of fine scrolling 
equals the size of the pixel, we reset 
the fine-scroll register to zero and ex
ecute a coarse scroll. Figure 2 il
lustrates the process. 

The program in listing 4 illustrates 
simple fine scrolling. It shows fine 
scrolling taking place at very slow 
speed and demonstrates several prob
lems that arise when using fine scroll
ing. First, the display lines below the 
scrolled window are shifted to the 
right. This is due to ANTIC's 
automatically retrieving 48 bytes per 
line instead of 40. The problem arises 
only in unrealistic demonstration 
programs such as this one. In real 
scrolling applications, the arrange
ment of the screen data (as shown in 
figure 1) precludes this problem. A 
more serious problem arises when the 
scroll registers are modified while 

. '1()e, 'B1tiH9 � ?CVUM 7o. 74e 
?1twto. 'l� . .  

o 7 working day RUSH service 

o FREE demo samp les 

o Quality design 

o Very COM PETITIVE PRICES 

o Personalized assi stance 

o FREE sh ipp ing  · in cont inen tal U.S. 

o COM PLIM ENTARY quotes on 
custom forms 

ANTIC is in the middle of its display 
process. This confuses ANTIC and 
causes the screen to jerk. The solution 
is to change the scroll registers only 
during vertical-blank periods. This 
can be done only with assembly
language routines. Thus, fine scroll
ing normally requires the use of 
assembly language. 

Applications 
The applications of full fine scroll

ing for graphics are numerous.  An 
obvious application is for large maps 
created with character graphics .  
Using BASIC graphics mode 2, I have 
created a large map of Russia that 
contains about 10 screens full of im
age. The screen becomes a window to 
the map . The user can scroll over the 
entire map with a joystick. The 
system is very memory efficient :  the 
entire map program, data, display 
list, and character-set definitions re
quire a total of about 4 K bytes of 
RAM. 

Any very large image that can be 
drawn with character graphics is 
amenable to this system. (Scrolling 

Currently providing forms support 
for: 

Systems Plus • Vector • TCS • Alpha M icro 
Radio Shack · · lnsoft • IMS • Continental • DIBS 

Libra • Structured Systems Group • Peachtree 
Anchor • Accounting Plus • BPI • Designer • MCS 

Graham Dorian • MCBA • Durango • Dynabyte 

Cal l  NOW for F R E E  sample forms 
packet. You r  customer service 
representative is  wait ing to assist 
you with your continuous forms 
needs!  

· 

� Checks 8384 Hercules St. 
� To-Go La Mesa, CA 92041 

CALL TOLL . FR EE: (800) 854�2750; (800) 552·881 7 in CA 
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does not require character graphics, 
but map graphics are less desirable 
for scrolling applications because of 
their large memory requirements . )  
Large electronics schematics could be 
presented in this way. The joystick 
could be used both to scroll around 
the schematic and to indicate par
ticular components that the user 
wishes to address. Large blueprints or 
architectural diagrams could also be 
displayed with this technique. Any 
big image that need not be seen in its 
entirety can be presented with this 
system. 

Large blocks of text are also usable 
here, although it might not be prac
tical to read continuous blocks of text 
by scrolling the image. This system is 
better suited to presenting blocks of 
independent text. One particularly 
exciting idea is to apply this system to 
menus. The program starts by pre
senting a welcome sign on the screen 
with signs pointing to submenus in 
other regions of the larger image. 
'This way to addition" might point 
up; "this way to subtraction" might 
point down. Users scroll around the 
menu with the joystick perusing their 
options. When making a choice, a 
cursor is placed on the option and the 
red button is pressed. Although this 
system could not be applied to all 
programs, it could be of great value 
to certain types of programs. 

. . .  And More 
Two blue-sky applications of fine 

scrolling have not yet been fully ex
plored. The first is selective fine 
scrolling, in which different mode 
lines of the display have different 
scroll bits enabled. Normally, we 
would want the entire screen to 
scroll, but it is not necessary to do so. 
We could select one line for horizon
tal scrolling only, another line for 
vertical scrolling only, and so forth. 
The second blue-sky feature is the 
prospect of using display-list inter
rupts to change the HSCROL or 
VSCROL registers "on the fly ." 
Changing VSCROL on the fly is a 
tricky operation; it would probably 
confuse ANTIC and produce 
undesirable  resu l t s .  Ch anging 
HSCROL is also tricky, but might be 
easier. • 
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A Closer Look 
at the IBM Personal Computer 

What microcomputer has color 
graphics like the Apple II, an 
80-column display like the TRS-80 
Model II, a redefinable character set 
like the Atari 800, a 16-bit micro
processor like the Texas Instruments 
TI 99/4, an expanded memory space 
like the Apple III, a full-function 
uppercase and lowercase keyboard 
like the TRS-80 Model III, and BASIC 
color graphics like the TRS-80 Color 
Computer? Answer: the IBM Per
sonal Computer, which is a synthesis 
of the best the microcomputer in
dustry has offered to date . It has a 

Gregg Williams 
Senior Editor 

number of interesting features and a 
few flaws, but it is easily the best
designed microcomputer to date. In 
this article, I will take a closer look at 
the IBM Personal Computer, inside 
and outside. 

An Overview 
The IBM Personal Computer 

(photos 1 and 2) is housed in two 
units, the keyboard and the System 
Unit .  The keyboard (photo 3) has a 
standard typewriter layout with the 
addition of a numeric keypad to the 
right, a set of function keys to the 

Photo 1: The IBM Personal Computer System with a non-IBM color monitor. 

left, and miscellaneous other keys to 
bring the total number to 83 . It is con
nected by a coiled cable to the System 
Unit, which houses the Intel 8088 
microprocessor, the 40 K-byte ex
tended Microsoft BASIC in ROM 
(read-only memory), up to 64 K 
bytes of dynamic memory, up to two 
disk drives, a cassette interface, a 
built-in speaker, and five expansion 
slots. (Extra dynamic memory cards 
placed in expansion slots can bring 
the total up to 256 K bytes . )  

Other peripherals include the IBM 
Monochrome Display (shown in 
photo 2) and the IBM 80 CPS 
(characters per second) Matrix 



Printer (shown with the optional 
printer stand in photo 1) .  

What's It Going to Cost? 
The IBM Personal Computer is an 

impressive unit .  But how much is it 
going to cost? Although the compo
nent prices in the "At a Glance" text
box look reasonable (the System Unit 
and keyboard are only $1265), the 
price of a usable configuration is 
somewhat higher. The higher cost is 
due to a marketing technique called 
unbundling, which is common in the 
computer industry and a trademark 
of IBM in particular. When a system 
is unbundled, components that usual
ly are priced as one are priced sepa
rately. In the case of the IBM Per
sonal Computer, the main unit needs 
one of two video-display adapter 
cards, a monitor or television set, a 
cable, and perhaps an external radio
frequency (RF) modulator. 

Table 1a shows several sample con
figurations of the IBM Personal Com
puter, and tables 1b and 1c show the 
list prices of comparable Apple II and 
Radio Shack TRS-80 Model III units 
with 48 K bytes of memory and one 
disk drive. The IBM unit is somewhat 
more expensive than the standard 
configurations (note that the Apple II 
Plus is less expensive if you want only 
40-column uppercase output) .  Still, 
you get a lot more for your money. 

Video-Display Options 
One thing not commonly under- Photo 2: The IBM Personal Computer System with the IBM Monochrome Display. 

stood about the IBM Personal Com-
puter is that you must choose be
tween two separate ways of getting 
video output . The Monochrome 
Display and Printer Adapter gives 
high-quality black-and-white output 
only, while the Color/ Graphics 
Monitor Adapter can produce color 
graphics or text. Each takes one of the 
five expansion slots available on the 
IBM motherboard (called the System 
Board by IBM) . While you could 
have both kinds of output by using 
both adapter cards, most people will 
not want to tie up the extra slot (more 
on that later) . 

The monochrome adapter card is 
most suited to IBM machines that wiil 
be used in an office environment 

- --- -

only. The adapter card gives you a Photo 3: The IBM Personal Computer keyboard unit. 

· -
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Photo 4: The 256 characters available on the IBM Personal Computer video display. 

sharp 25-line by 80-column display 
with well-formed characters. A 9 by 
14 dot matrix is used, and characters 
are displayed within a 7 by 9 dot 
matrix; this makes for an extremely 
readable screen, an important factor 
if you are using the computer for long 
periods of time. 

Among the 256 charac ters 
available are miscellaneous graphics 
characters (musical note, male and 
female symbols), all standard upper
case and lowercase letters, numbers, 
punctuation, some familiar foreign
language, Greek, and mathematics 
symbols, and a set of rectangular 
shapes that can be combined to create 
rectangles and lined tables. A display 
of the full 256-character set is shown 
in photo 4 .  

Although you can use a suitable 
monitor if you want, the IBM Mono
chrome Display is also available . The 
IBM monitor has a green-phosphor 
tube and matches the appearance of 
the rest of the system. 

The monochrome adapter card 
contains 4 K bytes of on-board 
memory. (In this article, 8 bits will be 
referred to as a "byte, " as opposed to 
a 16-bit "word.") The on-board 
display memory prevents the 
available system memory from being 
steadily decreased by peripheral 
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cards. In addition, 
a r c h i t e c ture  of  

due 
t h e  

t o  the 
8 0 8 8  

m icrop rocess or ,  t h e  on-board 
memory itself does not reduce the 
main memory address space available 
to the IBM microcomputer; in con
trast, the memory taken by the video 
display of an 8-bit microcomputer 
always reduces its 64 K-byte work
space. 

The manuals will set 
the standard for 

all microcomputer 
documentation in 

the future. 

Twenty-five lines of 80 characters 
each amounts  to only 2000 
characters, yet the on-board display · 
memory has 4096 bytes. The reason 
for this is that the IBM Personal Com
puter always uses two bytes per 
stored character, regardless of the 
adapter card used. When the mono
chrome adapter card is used, in
dividual characters can have any of 
the following characteristics: invisible 
(white-on-white, black-on-black) ,  
blinking, high-intensity, or  underline . 
The permissible combinations of 
these are shown in figure 1 .  

One final advantage of the mono
chrome adapter card is that it in
cludes an interface to the IBM 80 CPS 
Matrix Printer, which saves you the 
expense of an IBM Printer Adapter 
card (around $150) and one expan
sion slot. 

Of course, the main disadvantage 
of the monochrome adapter card is 
that it does not produce color 
graphics. As you can see from photos 
Sa through Sd, this is some disadvan
tage. The graphics available through 
the color I graphics adapter card are 
very good-slightly better than color 
graphics on existing microcomputers, 
and they are more versatile and easier 
to use. 

Color/Graphics Monitor Adapter 
Residing in one of the five expan

sion slots in the System Unit, the 
Color/Graphics Monitor Adapter has 
16 K bytes of on-board memory, can 
display two kinds of text and two 
(actually, three) kinds of graphics, 
and allows you to connect to a black
and-white monitor or to a color 
monitor with composite or RGB (red
green-blue) input, or to a color tele
vision. The color pictures accom
panying this article were made with a 
$1000 RGB color monitor, so don't 
expect such stunning graphics to 
come from your composite monitor 
or an ordinary color television. (RGB 
monitors are more expensive and pro
duce better images because they have 
separate red, green, and blue inputs 
to get a more detailed image. For an 
RGB monitor to work properly with 
the color I graphics adapter card, it 
must accept the following signals: 
red, green, blue, intensity, horizontal 
drive, vertical drive, and ground. 
RGB monitors that do not have an in
tensity signal can display only 8 of 
the possible 16 colors. )  

Let's consider graphics first .  The 
IBM color/graphics adapter card has 
three color-graphics resolutions, only 
two of which are supported by the 
system software in ROM . The first 
mode, the IBM low-resolution mode, 
is unsupported by IBM . It gives you a 
display of 100 rows and 160 pixels 
(picture elements), each of which can 
be any of the standard 16 colors (for 
the color list, see table 2) .  IBM 



I I I CHARACTER CODE 
EVEN ADDRESS (Ml 

BACKG ROUND DATA 
L------------ B L I N K  B I T  

BACKGROUND FOREGROUND RESU L  T l NG 
CHARACTER 

B 2  B 1  B O F 2 F 1  FO 

0 0 0 .0 0 0 NON D I SPLAY (BLACK ON BLAC K )  

0 0 0 0 0 1 NORMAL UNDER L I NED CHARACTER 

0 0 0 1 1 1 NORMAL CHARACTER 

1 1 1 0 0 0 REVERSE CHARACTE R 
( BLACK ON WH ITE l 

1 1 1 1 1 1 NON D I SPLAY ( WH I T E  ON WH I TE ) 

Figure 1: Character storage within the monochrome adapter board. 

representatives told me that the only 
way to use this mode is to directly 
address the Motorola 6845 CRT Con
troller, which is at the heart of both 
the monochrome and color/graphics 
adapter cards. (For both units, the 
6845 device is addressed through two 
ports: hexadecimal 3D4 and 3D5; 
more information on this is given in 
Technical Reference, the IBM Per
sonal Computer manual. ) 

The IBM medium-resolution mode 
is comparable to what Apple calls its 
high-resolution mode. It allows 200 
rows of 320 pixels each, with four 
possible colors. (The Apple II allows 
four colors plus black and white . )  
The colors are referred to  in memory 
as colors 0 through 3. Color 0 can be 
any of the 16 colors available, while 
colors 1 through 3 are set by choosing 
one of two three-color sets. Set 1 pro
duces cyan, magenta, and white, 
while set 2 produces green, red, and 
brown; only the colors from one set 
are available at any one time. Each 
byte represents 4 pixels; the mapping 
scheme is shown in figure 2.  

The IBM high-resolution mode uses 
a white-on-black image and gives you 
control of 200 rows of 640 pixels 
each. (Although it is not a well
known fact, the Apple II can display 
a resolution of 192 by 560 on a black
and-white monitor, although there 
are some limitations to pixel locations 

and the mode must be supported by 
user-supplied software . )  In the IBM 
high-resolution mode, the mapping of 
graphics bytes to video scan lines is 
the same as for medium-resolution 
graphics, but each byte represents 8 
pixels. 

Photos 6a and 6b show one edge of 
the screen to highlight the differences 
between IBM medium-resolution and 
high-resolution graphics. As you 
would expect, corresponding lines in 
the IBM high-resolution mode are 
finer drawn, but I can't see that much 
difference between the two modes. 

The color I graphics adapter card 
supports two text formats: the first, 
suitable for color televisions and 
composite monitors, is 25 rows of 40 
characters each, while the second, 
usable by RGB monitors only, is 25 
rows of 80 characters each. The card 
displays characters in an 8 by 8 dot 
matr\x, with characters being drawn 
in a 5 by 7 dot matrix . 

Although the IBM microcomputer 
has separate text and graphics modes, 
text can be displayed while in the 
graphics mode. If you are in graphics 
mode and want to print text, you 
simply give the appropriate com
mand (for example, PRINT when in 
BASIC) and the computer draws the 

Photos Sa-Sd: Four examples of IBM 
medium-resolution color graphics. 

Sa 

Sb 

Sc 

Sd 

iii =- -= 
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characters on the graphics screen 
automatically. An example of this is 
shown in photo 7. While using a text 
screen, you have access to the same 
256-character set used by the 
monochrome adapter card. If you are 
using a graphics screen, you have ac
cess to only the bottom 128 

1 a  

characters (some symbols, all punc
tuation, digits, uppercase and lower
case letters) .  The top 128 characters 
can be user defined by pointing inter
rupt vector hexadecimal 1F (con
tained in hexadecimal memory loca
tions 7C through 7F) to the beginning 
of a 1 K-byte area that defines the 

I BM Personal  Computer (suggested retail p rices) 

48 K·byte cassette-based uni) with color/g raphics adapter card 

all the above, plus one floppy-disk drive, adapter card, and DOS software 

$1 745 

$2575 

allthe above, plus 1 6  K bytes more (total ,  64 K bytes) and game adapter 
card $2720 

$3290 

$3830 

all the above, plus a second disk drive 

all the above, plus one 64 K·byte card (tota l ,  1 28 K bytes) 

1 b  
Apple I I  P lus  

1 c  

48 K·byte Apple I I  Plus with one floppy-disk drive and DOS software 

all of the above, plus Videx Videoterm and Enhancer I I  (to modify 
Apple for 80-column display and upper· and lowercase keyboard) 

Radio Shack TRS-80 Model I l l  

4 8  K·byte unit with one floppy-disk d rive and DOS software 

$2 1 75 

$2788 

$ 1 995 

Table 1: Prices for several versions of the IBM Personal Computer and roughly com
parable Apple II Plus and Radio Shack TRS-80 Model III microcomputers. The ver
sions to be compared are shaded. 

I ntens i ty . Red B i t  Green Bi t  Blue B i t  Color 

0 0 0 0 Black 
0 0 0 1 Blue 
0 0 1 0 Green 
0 0 1 1 Cyan 

0 1 0 0 Red 
0 1 0 1 Magenta 
0 1 1 0 Brown 
0 1 1 Light Gray 

0 0 0 Dark Gray 
0 0 1 Light Blue 
0 1 0 Light Green 
0 1 1 Light Cyan 

0 0 Light Red 
0 1 Light Magenta 
1 0 Yellow 

1 White 

Table 2: The 16 ava.ilable colors on the IBM Personal Computer, and their represen
tation in memory. When only the first eight colors are available (intensity = O),  they 

. can be represented with only the bottom three bits. 
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dot pattern of the top 128 characters, 
8 bytes per character. 

In the text modes, each character 
can be one of sixteen colors, with the 
background of that character being 
one of eight colors, or the text can be 
displayed without a color signal (for 
black-and-white monitors).  This is 
done automatically in BASIC with 
the COLOR statement.  The data that 
cause a given combination are stored 
in the attribute byte for each 
character. Figure 3 shows the layout 
of the data in the attribute byte, and 
photo 8 shows an example of multiple 
background and foreground colors 
used with text .  

Since the color/graphics adapter 
card has 16 K bytes of memory and 
the two kinds of text pages take only 
2000 and 4000 bytes, respectively, 
you can store up to four 80-column 
pages of text or eight 40-column 
pages at once. In addition, you can 
specify the display of a page indepen
dent of the page actually being writ
ten to at the moment.  In BASIC, all 
this is available from the SCREEN 
statement. 

Inside . the Main Unit 
The IBM Personal Computer is as 

well designed on the inside as it is on 
the outside. As shown in photo 9a, 
the five expansion slots are in the up
per left corner, the memory and an 
internal speaker are in the lower left 
corner, and the floppy-disk drives (if 
any) are in the lower right corner. 
Figure 4 shows the signals on the IBM 
expansion slot, and table 3 gives the 
full names of the signals. The bus 
allows four DMA (direct-memory ac
cess) channels, one of which is used to 
refresh the dynamic memory, the 
others for high-speed DMA data 
transfer between memory and periph
eral cards. In addition, the bus sup
ports eight levels of interrupts, six of 
which are available to the user. 

The system memory is shown in 
detail in photo 9b . The set of eight 
large integrated circuits with gold 
faces is the 40 K-byte extended 
Microsoft BASIC in ROM . Notice the 
empty socket at the bottom of the 
same row; this can house an 8 K-byte 
ROM or EPROM (erasable program
mable read-only memory). Just to the 



right of the ROMs are four rows of 
4116 dynamic memory rated with an 
access time of 250 ns . Only the first 
row is filled in a 16 K-byte IBM 
microcomputer; successive rows are 
filled to bring the microcomputer to 
64 K bytes before additional memory 
is added through the expansion slots. 

Notice that there are nine in
tegrated circuits per row. The device 
on the extreme left is used as a parity 
bit .  To increase the reliability of the 
system, IBM has made all user 
memory ( i .e . ,  all the memory used 
for programs and data) 9 bits wide. 
When a parity error is detected, the 
IBM microcomputer issues the ap
propriate error message and stops 
whatever program is running; this 
prevents an application program 
from continuing if it has read the 
memory incorrectly. 

In the middle of the right half of the 
board are two DIP (dual inline 
package) switches that set certain 
parameters of the system. The posi
tions of these switches tell the IBM 
microcomputer how many disk 
drives are installed, what kind of 
video device is attached, and how 
much memory is in the system. These 
switches are usually hidden by the 

R G B 

floppy-disk-drive cables, as shown in 
photo 9a . 

Photo 9c shows the Intel 8088 
microprocessor (the large device in 
the center) and, above it, an in
tegrated circuit socket identified by 
IBM only as an "auxiliary processor 
socke t . "  An IBM representative 
would only say that the slot could 
house "any architecturally compat
ible processor," but it is probable that 
the device to go in that slot is an Intel 
8087, a mathematics coprocessor 
device. With the appropriate soft
ware, the Intel 8087 or something 
similar could improve the perfor
mance of the IBM microcomputer. 

Photo 9d shows one of the IBM 
peripheral cards, the 64KB Memory 
Expansion Option. This card is in
teresting in that it uses two modified 
4116 16 K-bit dynamic memory 
devices "piggybacked" into each 
18-pin socket .  IBM was buying a lot 
of these two years ago-now we 
know where they went. 

The Intel 8088 itself is functionally 
equivalent to the 16-bit Intel 8086 
microprocessor, except that all 16-bit 
input/output (I/0) is done 8 bits at a 
time, with the help of a few extra sup
port devices. Even though the 8088 

CHARACTER CODE 
EVEN ADDRESS ! Ml 

ATT R I BUTE CODE 
ODD ADDRESS ( M + I )  

L_ __ FOREGROUND COLOR (SEE TABLE 2 l 
L-------- BACKGROUND COLOR !SEE TABLE 2 )  

'------------ B L I N K  B IT 

Figure 2: IBM medium-resolution-graphics storage within the color/graphics adapter 
board. 

I C l :  co I Cl : co I C l :  c o  I Cl :co I 

P I XE L  0 

C l  

0 

0 

I 

I 

2 

co COLOR NUMBER 

0 0 

I I 

0 2 

I 3 

WHERE FROM ? 

ANY OF 16 COLORS 

} '"" " " "" 
COLOR SET 

Figure 3 :  Character storage within the color/graphics adapter board. 

has the same instruction set as the 
16-bit 8086 microprocessor, the 
necessity of funneling all data 
through an 8-bit path degrades the 
8088's performance to the point 

6a 

6b 

Photo 6: Close-up views of equivalent 
screen images using IBM medium
resolution (photo 6a) and high-resolution 
(photo 6b) graphics. 

Photo 7: An example of combining text 
and graphics on the same video screen. 
The program shown, when run, generates 
the circular image just above it. 
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Signal  Name 

osc 
CLK 
RESET DRV 
AO th rough A1 9 

DO th rough 07 
ALE 
110 CH CK 
110 CH ROY 

I RQ2 th rough IRQ? 
lOR 
lOW 
MEMR 

MEMW 
DR01 th rough DRQ3 
DACKO through DACK3 
AEN 
TIC 

Descript ion 

1 4.3 1 8 1 8  MHz oscillator signal 
4.77 M Hz system clock 
reset d r iver; resets system logic 
address bits 0 (low) th rough 19 (h igh) 

data bits 0 th rough 7 
address latch enable 
1/0 channel check 
1/0 channel ready 

interrupt request 2 (h ighest prior ity) th rough 7 ( lowest) 
1/0 read command l ine 
1 /0 write command l ine 
memory read command l ine · 

memory write command l ine 
DMA request 1 th rough 3 
DMA acknowledge 0 th rough 3 
address enable 
terminal count 

Table 3: Signal names and descriptions for the IBM Personal Compute1· System 
Board I/0 Channel (expansion slot). See also figure 4 .  

S IG NAL NAM 

GND 
RESET DRV 

+ 5V 
I RQ2 

- 5VDC 
D RQ 2  
-1 2V 

RESERVED 
+ 1 2V 
G ND 

MEMW 
MEMR 
lOW 
I 0 R 

DACK3 
DR03 

DAC K l  
DRO l 

DACKO 
CLOCK 
I RQ 7 

I R Q 6 
IRQ 5 
I RQ 4  
I RQ 3 

DACK2 
TIC 
ALE 
+5V 
osc 
GND 

E 

r-::--

......__ 

\ 

I-- 8 1 A l -

I-- -

I-- -
I-- -
I-- -

I-- -

I-- -
I-- -

I-- -

I-- 810 AlO -

I-- -

I-- -
I-- -
I-- -

I-- -
I-- -
I-- -
I-- -
I-- -
I-- 820 A20 -

I-- -
I-- -
I-- -
I-- -
I-- -
I-- -
I-- -

I-- -
I-- -

I-- -

I-- 831 A3 1 -

1\ SIGNAL NAME 

r-::- 1 1 0  CH CK 
D7 
D6 
D5 
D4 
D3 
D2 
D l 
DO 
1 / 0 CH RDY 
AEN 
Al9 
AlB 
Al7 
Al6 
Al5 
Al4 
Al3 
Al2 
Al l 
AlO 
A9 
AS 
A7 
A6 
AS 
A4 
A3 
A2 
Al 

L.......:- AO 

\ COM PONENT S IDE 
Figure 4: Electrical signals on the IBM System Board 110 Channel (expansion slot). See 
table 3 for signal descriptions. 
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where it is more like a fast 8-bit 
microprocessor with an extended in
struction set than it is a 16-bit micro
processor. After all, how much pro
cessing can you do on a number 
without accessing memory again? 

Still, the IBM microcomputer com
bines the architecture of a 16-bit 
machine with the cost advantages of 
using familiar 8-bit memory and 
system design. The 8088 microproces
sor in the IBM microcomputer runs at 
4 . 77 MHz. 

The disk drives are soft-sectored, 
double-density, single-sided drives 
that use MFM (modified frequency 
modulation) encoding. The floppy
disk drive uses 40 tracks per disk, 
with eight 512-byte sectors per track. 
This results in 163,840 bytes of 
storage per drive. The drive has a 
motor-start time of 500 ms, a track
to-track seek time of 8 ms, and a data 
transfer rate of 250 K bits (not bytes) 
per second. 

The IBM Personal Computer in
cludes a cassette-recorder interface 
that connects to any good-quality 
cassette recorder through . a user
supplied cable. The IBM micro
computer can be configured to use 
either the microphone or the auxiliary 
input of the recorder by changing a 
jumper on the bottom of the main 
printed-circuit board in the System 
Unit .  The data-transfer rate is be
tween 1000 and 2000 bits per second 
(bps), depending on the content of the 
data . The signals used to control a 
cassette recorder are motor control, 
ground, data in, and data out. 

The right side of the back panel of 
the main unit (photo 10) contains 
whatever sockets are made available 
by the peripheral cards plugged into 
the expansion slots. Unused slots are 
masked by metal plates to prevent the 
escape of any RF radiation. The 
bottom left corner of the panel con
tains the power plug to the IBM 
Monochrome Display and the plug 
for the main power supply. In the 
bottom center of the panel are S-pin 
DIN plugs that go to the keyboard 
(left) and the cassette tape recorder 
(right). 

The Keyboard 
The keyboard (see photo 3) is one 



of the most important components of 
any computer bec�use it is the 
primary device through which you 
give instructions to the computer. 
Most existing microcomputers have 
something wrong with their keyboard 
design; the most common errors are 
functions unavailable from the 
keyboard and poor keyboard layout. 
With one exception, the IBM key
board seems to be faultless. It is, bar 
none, the best keyboard on any 
microcomputer. 

The IBM keyboard abounds with 
good features. The keys have a nice 
"feel" to them and give tactile and 
audible feedback when pressed. The 
keyboard is a separate unit that can 
be placed up to several feet away 
from the main unit .  It is light enough 
to rest and use in your lap . The keys 
themselves are "sculpted" -that is, an 
imaginary plane touching all the key 
tops has a slight concave curve to it .  
The keyboard has two plastic feet 
that can be used to tilt it up when it is 
used on a flat surface. A plastic ledge 
just above the top row of keys can be 
used to prop an open book between 
the video display and the keyboard . 

Several keyboard features deserve 
more description. The right side of 
the keyboard contains a numeric 
keypad that doubles, in certain situa
tions, as a set of text and cursor
movement keys. The left side con
tains ten function keys, whose func
tions can change with the application. 
(The twenty-fifth line of the video 
display can be used to illustrate their 
current use, and you can redefine 
these keys at any time from BASIC . )  

Three keys must be pressed simul
taneously to restart the system: Ctrl, 
Alt, and Del; it takes two hands to do 
this. Depressing the Ctrl and Scroll 
Lock/Break keys interrupts a running 
BASIC program. The up-arrow 
(shift) and PrtSc keys cause the text 
contents of the video display to be 
printed. Ctrl plus Num Lock causes 
the executing BASIC program to 
pause; the next key pressed causes i t  
to resume. 

The Alt key lets you generate any 
extended ASCII value from 1 to 255, 

even if that code is not otherwise 
generated by the keyboard. By 
holding down the Alt key and typing 

Photo 8: An example showing the independence of foreground and background colors 
when using the text mode of the color/graphics adapter board. 

a number between 1 and 255 on the 
numeric keypad, that code is gener
ated when the Alt key is released . 
(For some reason, the IBM unit I tried 
would not generate 0 with the Alt 
key. However, 0 could be generated 
by Ctrl plus the 2 key on the top row 
of the keyboard. )  

By not having a full  
product l ine, the IBM 

Personal Computer 
may fall  prey to 

hardware and software 
incompatibi I ity. 

Another nice feature of the IBM 
keyboard is its 10-character type
ahead buffer, which keeps you from 
losing keystrokes if you type infor
mation into the IBM microcomputer 
before it is ready to receive it .  In addi
tion, the system software is written 
such that every key has an auto
repeat feature; i . e . ,  every key repeats 
its function if it is held down for more 
than half a second. 

My one complaint against the key
board is minor. The right and left 
shift keys are one key farther away 
from the center of the board than 
most people are used to. This means 
that, until you get used to reaching 
for the shift keys, you will accident
ally type the slash and reverse-slash 
keys instead. This problem is minor, 
however, compared to some of the 
gigantic mistakes made on almost 
every other microcomputer key
board. The IBM Personal Computer 
is a delight to use largely because of 
its keyboard. 

System Startup 
When the IBM Personal Computer 

is first turned on, a series of fourteen 
tests are performed on the system, 
and any errors are reported im
mediately. These include tests of the 
8088 microprocessor, the internal 
ROM, the main memory, the video
display adapter card, the keyboard, 
the cassette recorder (if attached). 
and the floppy-disk system. The 
memory test includes five different 
read/write tests of the entire user
memory area, each using a different 
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9a 

9b 

9c 

9d 

44 january 1982 © BYTE Publications Inc 

bit pattern for testing. Because of 
this, the initial startup of the IBM 
microcomputer may take between 5 
seconds and about 1.5 minutes, 
depending on how much memory is 
in the machine. For example, in my 
test a 64 K-byte, disk-based machine 
took about 18 seconds to complete its 
initial tests and about 25 seconds 
more to complete the bootup of the 
machine . When the system is 
restarted from the keyboard with the 
Ctrl-Alt-Del triad of keys, the system 
tests are omitted, thus greatly reduc
ing the delay associated with reboot
ing. 

Three Levels of BASIC 
Because BASIC is the most com

monly used programming language, I 
plan to describe some of the features 
of the 40 K-byte extended Microsoft 
BASIC in great detail. But before I 

Command 

start talking about the more promi
nent features of BASIC, I'll look at 
the three kinds of BASIC that are 
available with the IBM Personal 
Computer. 

Cassette BASIC is the simplest 
BASIC you can get. It is available on 
every IBM microcomputer, and it is 
contained in the 40 K bytes of ROM 
mentioned before. In addition to the 
standard features that are associated 
with Microsoft BASIC, Cassette 
BASIC gives you the ability to plot 
points and draw lines in both the IBM 
medium- and high-resolution modes, 
to make sounds through the internal 
speaker, and to use light pens and 
joysticks. 

Disk BASIC, which requires at 
least 32 K bytes of memory and one 
floppy-disk drive, occupies extra user 
memory which can be added to the 
ROM version of BASIC . The IBM 

Descr ipt ion 

AUTO 
BLOAD 
BSAVE 

generates l ine numbers automatical ly 
. load machine·language (binary) prog ram 
save machine-language prog ram 

CLEAR 
CONT 
DELETE 

EDIT 
FI LES 
KILL 

LIST 
LLIST 
LOAD 

M ERGE 
NAM E 
N EW 

REN UM 
RESET 
RUN 

clear prog ram variables 
cont inue interrupted prog ram 
deletes a range of BASIC l ines 

edit a line of BASIC 
list all or selected files on disk 
delete a disk fi le 

list BASIC l ines 
l ist BAS IC l ines to pr inter 
load a BASIC prog ram f i le 

merge a BASIC program f i le into an existing program 
rename a disk fi le 
erase current program 

renumber BASIC program 
close al l d isk f i les 
load and run prog ram 

SAVE save cu rrent prog ram 
SYSTEM exit BASIC and return to DOS 
TRON, TROFF turn tracing option on and off 

Table 4a: A summary of IBM BASIC commands. 

Photo 9: Inside the IBM Personal Computer System Unit. Photo 9a shows the overall 
interior of the un it; the floppy-disk drives are in the lower right corner, and the expan
sion slots are in the upper left. Photo 9b is a detailed shot of the expansion slots (left) , 
the BASIC in ROM (large devices with gold faces, center), and the workspace memory 
(right). Photo 9c shows the Intel 8088 microprocessor (bottom) and the empty "aux
iliary processor socket" (just above the 8088). Photo 9d shows the IBM 64KB Memory 
Expansion Option card, which holds 64 K bytes of memory. Notice that two 4116-like 
devices are "piggybacked" into one socket. 



DOS (disk operating system) takes 
12 K bytes of user memory, and disk 
BASIC adds about another 12 K 
bytes (depending on certain options). 
Disk BASIC adds a large number of 
disk input and output options, access 
to a date and time-of-day clock, the 
ability to store and redraw rec
tangular areas of graphic images, 
communications support using a 
standard RS-232C port, and software 
support for two extra printers. Disk 
BASIC is called by typing "BASIC" 
from the DOS prompt. 

Advanced BASIC, which requires 
at least 48 K bytes of memory and 
one floppy-disk drive, occupies an 
additional 5 K bytes of user memory 
(for a total overhead of about 29 K 
bytes). Advanced BASIC adds event 
trapping, some advanced graphics 
commands, and an advanced music
playing command (all of these are 
covered in greater detail later) . Ad
vanced BASIC is called by typing 
"BASICA" from the DOS prompt.  

Tables 4a,  4b, and 4c list the com
mands, statements, and functions of 
IBM BASIC. 

The BASIC Program Editor 
The BASIC Program Editor, com

mon to all the versions of IBM 
BASIC, allows you to make changes 
far more quickly and easily than is 
possible on other microcomputers. I t  
i s  a full-screen editor in  that changes 
can be made to a program line by use 
of the four arrow keys and the Ctrl 
(control), Ins (insert), Del (delete), 
and End keys. If the new line (enter) 
key is pressed while the cursor is 
anywhere on the program line where 
changes have just been made, the 
changed line takes the place of the old 
line . With the BASIC Program 

. Editor, changing a program is as easy 
as it would be if the text of the pro
gram were being manipulated by a 
word processor. 

In addition, the Alt key has a 
special function within BASI C .  
Simultaneously pressing Alt and a let
ter of the alphabet causes a pre
defined BASIC keyword to be printed 
on the screen.  For example, Alt plus 
C causes the word "COLOR" to be 
printed. This "shorthand" method is 
often helpful when you are typing in 

a long BASIC program. Graphics in BASIC 
Along the same lines, all levels of 

IBM BASIC have the AUTO (auto
matic line numbering), RENUM (re
number a BASIC program), and 
MERGE (merge two programs) com
mands-all very useful commands 
that are often absent or awkward to 
use in other microcomputers. 

The following summarizes most of 
the graphics commands available 
from BASIC:  

• COLOR (all BASICs) is  used to 
choose the four colors available in the 
IBM medium-resolution mode. As 
stated before, color 0 can be any of 

At a Glance 

Product Name 
The IBM Personal Computer 

Manufacturer 
International Business Machines Corporation 
Information Systems Division 
Entry Systems Business 
POB 1 328 
Boca RatOf), FL 33432 

Components 
System Unit 

Size: width 20 inches. depth l 6 inches. height .S .5 inches; weight (without disk drives) 2 J 
pounds, (with two disk drives) 28 pounds 

Electrical needs: J 20 VAC 
Processor: Intel 8088 
Cycle Time: main storage. 4 1 0  nanoseconds; access, 250 nanoseconds 
Memory: 40 K bytes of built-in ROM (read-only memory), 

16 K bytes of user RAM (random-access read/ 
write memory); expandable to 256 K bytes 

Standard: keyboard for data and text entry; audio-cassette recorder conn ector; five 
expansion slots for memory, display. printer, communications. and game 
adapters; built-in speaker for music programming; power-on automatic self
test of system components; BASIC-la nguage interpreter; 16 K bytes of user 
RAM (al l  user RAM includes parity bit) 

Keyboard: total of 83 keys for data and text entry; includes J 0 keys for numeric entry 
and cursor control, I 0 special function keys, and ASCII characters and special 
graphics characters (total 256 characters) ; a utomatic repeat on all keys; 
adjustable typing angle; detachable six-foot coil cable 

Disk drives: up to two 5-inch floppy-disk drives. 1 60 K bytes each (will a ccommodate 4 
drives in future) 

Operating Systems 
IBM Personal Computer DOS (Microsoft) 

Software Available for IBM Personal Computer DOS 
BASIC interpreter (Microsoft) standard; extended BASIC interpreter (Microsoft) S 40; Pascal 
compiler (Microsoft) S 300; VisiCa/c (Personal Software) S 200; EasyWriter ( Information 
Un limited Software) S 1 7 5; General Ledger, Accounts Receivable. Accounts Payable 
(Peachtree Software) S 595 each; asynchronous communications support S 40; Adventure 
(Microsoft) S 30; Advanced diagnostics package s / 5 5 

Hardware Prices 
System Unit 1 6  K-byte RAM. keyboard 
System Unit 48 K-byte RAM. keyboard, single floppy-disk drive, disk-drive adapter 
Monochrome video display 
Combination monochrome-display adapter and printer adapter 
Color-graphics-monitor adapter 
16 K-byte memory-expansion kit 

32 K-byte memory-expansion kit 
64 K-byte memory-expansion kit 
Disk-drive adapter 
Disk drive (5-inch floppy disks) 
Asynchronous communications adapter 
G ame-control adapter 
Keyboard 
Printer 
Printer adapter 
Printer cable 
Printer stand 

S / 265 
2235 

345 
335 
300 

90 
325 
540 
220 
570 
I SO 

5 5  
270 
7 5 5  
I SO 

5 5 -
5 5  
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the 16 available colors, while colors 1 
through 3 are chosen from two 
available color sets. (In the text 
mode, COLOR sets the foreground, 
background, and border colors . )  
• LINE (all BASICs) allows you to 
draw a line, outline a box, or fill in a 
box in whatever colors are available. 
• SCREEN (all BASICs) : "SCREEN 
n" is used to choose text mode (n = O),  
IBM medium-resolution graphics 
(n = I ) ,  or IBM high-resolution 
graphics (n  = 2 ) .  I n  tex t mode,  
SCREEN can also generate a black
and-white text image and .. choose 
which of several pages are to be in
dependently viewed and written to. 
•GET and PUT (disk BASIC) :  GET 
allows you to save the graphic image 
within a specified rectangular area 
into a BASIC array. PUT allows the 
stored image to be redrawn at any 
point on the screen, in one of five 
ways: PSET (replace the existing 
image with the s tored image ) ,  
PRESET (replace with the inverse of 
the stored image), XOR (exclusive-or 
the existing and stored images), OR 
(add the stored image to the existing 
image), AND (selectively restore the 
stored image, using the existing image 
as a logical mask) .  
• CIRCLE (advanced BASIC) allows 
you to draw a circle or ellipse with a 
given center, color, radius, and ec
centricity. In addition, an arc (partial 
circle) may be drawn (the begin and 
end points of the arc can be 
specified) ;  optionally, either or both 
endpoints can be connected to the 
center point. (This last feature exists 
but is not documented in the descrip
tion of the CIRCLE command in the 
IBM BASIC manual. The end points 
must have an absolute value less than 
or equal to 21r. The same arc is drawn 
regardless of the sign of the end point; 
if the end point is negative, however, 
it is connected to the center point . )  
• PAINT (advanced BASIC) lets you 
specify a starting point, a color, and a 
boundary color. PAINT then starts 
painting the screen the given color 
from the starting point outward until 
it reaches the boundary color. 

Subroutine Interrupts in BASIC 
A very unusual and useful feature 

of the IBM BASIC is its ability to stop 
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Statement 

BEEP 
CALL 
CHAIN 

CI RCLE 
CLOSE 
CLS 

COLOR 
COM . . .  ON/OFF/STOP 
COMMON 

DATA 
DATE$ 
DEF FN . . .  

DEF SEG 
DEF USR 
DIM 

DRAW 
END 
ERASE 

ERROR 
FIELD 
FOR . . .  TO . . .  STEP 

GET (disk 1/0) 
GET (graphics) 
GOSUB 

GOTO 
I F  . . .  THEN . . .  ELSE 
I N PUT 

KEY ON/OFF 
KEY 
KEY . . .  ON/OFF 

LET 
L INE 
L INE I N PUT 

LOCATE 
LPRINT 
LPRINT US ING 

Descr ipt ion 

beep the internal speaker 
call machine-language subroutine  from BASIC 
execute a new program ,  reta ining values of program 
variables 

draw circle, e l l ipse, a rc ,  or pie·shaped wedge 
close data file 
clear video screen 

set foreground and background colors 
enable/disable activation of ON COM . . .  GOS U B  
mechanism t o  pass variables t o  CHAI N ed program 

standard DATA statement 
set date 
user-defined fu nction 

define cu rrent segment of memory 
define sta rt ing address for USR cal l  
d imension arrays 

draw a graphics command str ing 
end program 
reclaim memory from arrays no longer being used 

simulate a given error condition 
defines fields with in a fi le buffer 
standard FOR loop 

get a record from a random-access fi le 
put g raphics information from screen to array 
execute subroutine 

continue execution at specified l ine 
standard I F  statement 
read data from keyboard or  data f i le 

turn display of funct ion keys on 25th line on or off 
redef ine one of ten function keys 
enable/d isable activation of ON KEY GOSUB 

standard assignment statement (e.g . ,  LET A= 3) 
draw l ine ,  box, or solid box on graphics screen 
read an entire line from keyboard or data f i le 

position cu rsor 
print to pr inter 
pr int to pr inter according to a g iven format 

Table 4b: A summary of IBM BASIC statements. 

execution of a BASIC program to ser
vice an external interrupt before con
tinuing the BASIC program. What 
makes this interrupt capability dif
ferent from that of any other micro
computer is that the interrupt routine 
is not a machine-language program 
but a BASIC subroutine within the 
BASIC program being used. The 
interrupting events are: a keypress 
from any of the four cursor
movement keys or the ten function 
keys, incoming information from the 
IBM Asynchronous Communications 

Adapter card, activation of the light 
pen, or a keypress from a joystick 
trigger button. 

The form of these statements is 

ON event GOSUB line 

where event is COMn, KEY(n), PEN, 
or STRIG(n) (joystick trigger), and 
line is the beginning line number of a 
BASIC subroutine . Another condi
tion for the execution of the sub
routine is for the event to be ac
tivated, which is done by an 



Statement 

LSET 
M ID$ 
MOTOR 

N EXT 
ON COM/KEY/PEN/ 

STRIG . . .  GOSU B  
ON ERROR GOTO 

ON . . .  GOSU B  
O N  . . .  GOTO 
OPEN 

OPTION BASE 
OUT 
PAINT 

PEN ON/OFF/STOP 
POKE 
PRINT 

PR INT USING 
PRESET 
PSET 

PUT (disk 1/0) 
PUT (graphics) 
RANDOMIZE 

READ 
REM 
RESTORE 

RESUME 
RETU RN 
RSET 

SCREEN 
SOU ND 
STOP 

STRIG ON/OFF 
STRIG . . .  ON/OFF 
SWAP 

TIME$ 
WAIT 
WEND 

WH I LE 

WRITE 

Descr ipt ion 

left-justify a str ing wi th in  a field 
substr ing substitution statement 
control cassette recorder motor 

ends FOR loop 
interrupt by given event to BASIC subroutine (see text 

for details) 
enable error-trapping routine 

standard computed GOSUB statement 
standard computed GOTO statement 
open a disk or  communications f i le 

al lows array subscripts to start at 0 or 1 
output a byte to a port 
fi l l an area of the g raphics screen with color 

enable/disable activation of ON PEN GOSUB 
put a specified va lue into a byte 
print to video display or f i le 

pr int to video display or  f i le according to a given format 
plot a g raphics point in the background color 
plot a g raphics point in a given color 

write a record to a random-access fi le 
draw a stored image onto the graphics screen 
start a new pseudo-random number sequence 

read info rmation f rom DATA statements 
standard remark statement 
reset pointer to DATA statements 

retu rn f rom an er ror routine 
return from a subroutine 
r ight-justify a string with in a field 

choose text or  g raphics screen for video display 
generate sound from the speaker 
stop program execution 

enable/disable joystick button 
enable/disable activation of ON STRIG . . .  GOSUB 
exchange the values of two variables 

set t ime 
standard Microsoft WAIT statement 
end W H I LE loop 

program loop t hat executes as long as a given condi
tion is true 

output data to video screen or f i le 

associated set of BASIC commands. 
For example, if the statement 

is executed, using the light pen causes 
the subroutine to be executed as soon 
as a PEN ON statement is executed. 
Similar statements are available for 
COMn and KEY(n), but not for 
STRIG(n) _  

PEN ON 

is executed and the ON PEN state
ment exists in the program, the 
subroutine will be executed the next 
time the light pen is used_ If 

PEN OFF 

is executed, the use of the light pen 
will not cause the subroutine to be ex
ecuted. If the statement 

PEN STOP 

With these statements, a program 
can immediately respond to certain 
events that may or may not happen. 

DRAW and PLAY 
One of the most innovative 

features of the IBM BASIC is the use 
of predefined BASIC strings to 
specify a series of draw commands 
(for DRAW) or note-playing com-

mands (for PLAY) _ These strings 
have their origins in the Apple II 
shape tables; but, by extending the 
syntax and allowing the "table" to 
take the form of standard strings that 
can be manipulated by the BASIC 
program itself, the concept has been 
greatly improved. 

Table 5 lists the commands 
available within a DRAW string_ To 
draw a long, narrow rectangle, we 
simply define 

A$ = "R40;UlO;L40;D10" 

This draws 40 units to the right, 10 
up, 40 to the left, and 10 down_ If we 
execute the statement 

DRAW A$ 

the rectangle will be drawn from 
wherever the graphics cursor happens 
to be at that time_ 

One of the most powerful features 
of this graphics-command language is 
the ability to call one string from 
another. For example, to rotate this 
box 90 degrees counterclockwise, we 
could simply command 

DRAW "Al ;XA$;" 

(AI calls for a 90-degree rotation, and 
XA$; executes string A$. )  In addition, 
any command can take its argument 
from an existing variable, so that if 
we say 

DRAW "A = I;XA$;" 

the image will be rotated an 
I-multiple of 90 degrees before being 
drawn_ Note the presence of the 
semicolon at the end of the X com
mand; this is necessary for the com
mand to work. 

Photo 11 shows the listing and the 
run of a program that first draws the 
string A$, then draws it in all its rota
tions . The PSET. statement simply 
moves the graphics cursor to a new 
location before drawing. 

The PLAY sta tement works 
similarly to the DRAW statement, 
but with a different set of commands. 
For example, the statement 

PLAY "Cl;D#2;G - 4" 
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F u nct ion 

ABS 
ASC 
ATN 

CDBL 
CHR$ 
CINT 

cos 
CSNG 
CSRL IN  

CVD 
CVI 
cvs 
EOF 
ERL 
ERR 

EXP 
FIX 
FRE 

H EX$ 

I N  KEY$ 
INP  

I NPUT$ 
INSTR 
INT 

LEFT$ 
LEN 
LOF 

LOG 
LPOS 
M ID$ 

MKD$ 
MKI$ 
MKS$ 

OCT$ 

PEEK 
PEN 

Descr ipt ion 

absolute va lue 
convert ASCI I  character to i ts numeric va lue 
arctangent 

conv<:Jrt to double-precision number 
converts number to equ ivalent ASC I I  character 
round to nearest integer 

cosine 
convert to single-precision number 
returns row number of cu rrent cursor position 

convert string to double-precision number 
convert string to integer 
convert str ing to sing le-precision number 

logical test for end-of-file condit ion 
l ine number of an error that has j ust occu rred 
error code of an error  that has j ust occurred 

exponential function, base e 
truncate to an integer value 
amount of workspace left unused 

converts number to a string conta in ing a hexadecimal number 
equivalent to the or ig inal number 
read a characte r f rom the keyboard 
read 8-bit value from port 

read characters f rom a file 
f ind substr ing with in  a given str ing 
largest integer less than or equal to argument 

take substring start ing with f i rst character 
length of a str ing 
amount of space in a fi le 

natural logar i thm 
carriage posit ion of printer 
extract a substr ing from a g iven str ing 

convert a double-precision number to a str ing 
convert an in teger to a string 
convert a single-precision number to a string 

converts number to a string contain ing an octal number equivalent 
to the original number 
read value of byte in memory 
read light pen 

POINT get color number point on graphics screen 
POS cu rsor column position 
RIGHT$ take substr ing ending with last character 

RND random n umber 
SCREEN character or color at given position (text mode only) 
SGN sign of argument 

S IN sine 
SPACE$ creates a string ful l  of spaces 
SPC pr ints spaces 

SQR 
STICK 
STR$ 

square root 
get coord inates of joystick 
converts a number to a string 

STR I N G$ creates a str ing f i l led with one ASC I I  constant 
TAB spaces over to an absolute pr int  position 
TAN tangent 

· 

USR ca l l  machine-language subroutine 
VAL converts str ing to numeric valu e 
VARPTR get address of variable; or get f i le control block of a fi le 

Table 4c: A summary of IBM BASIC functions. 
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plays a whole C note, a half D-sharp 
note, and a quarter G-flat note . Many 
variations are possible, including oc
tave and tempo change, note length, 
pauses, substring execution, and 
variable command parameters. In ad
dition, a sequence of up to 32 notes 
can be stored in a buffer and played 
in background-that is, the BASIC 
program continues to execute, and 
the music is played independently by 
the buffer . 

Communications Files 
If the IBM Asynchronous Com

munications Adapter is installed in 
the IBM Personal Computer, a 
BASIC program can interact with a 
remote device as if it were a simple 
disk file . GET and PUT can be used, 
as well as the l/0 statements INPUT 
#f, LINE INPUT #f, INPUT$, PRINT 
#f, PRINT #f USING, and WRITE#f. 
In all these cases, f is a file specifica
tion that has a device name of 
COMl: or COM2 : .  Thus more peo
ple can write programs that use 
remote devices, because BASIC 
automatically takes care of most of 
the communication details. 

The IBM DOS 
The IBM disk operating system 

(DOS) (written by Microsoft with 
help from Seattle Computer Pro
ducts) bears a superficial resemblance 
to Digital Research's CP/M operating 
system. (For example, the IBM DOS 
gives the prompt "A > ". )  However, 
the IBM DOS is a scaled-down ver
sion of Microsoft's 16-bit Unix look
alike, the Xenix operating system. In 
addition, the commands are better 
worded than in CP/M . For example, 
the cryptic 

PIP B :NEWFILEl = A:MYFILEl 

of CP/M is replaced by 

COPY A:MYFILEl B :NEWFILEl 

which copies MYFILEl from drive A 
to drive B, where it will be named 
NEWFILEl.  Other commands include 
ERASE (to delete a file), FORMAT 
(to format a floppy disk), RENAME 
(to rename a file) ,  DIR (to list the 
directory of a disk), DATE (to set the 
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About-Radio Shack's 
TRS-80 Color Computer! 

Tell me more! Please send me your free 
TRS-80 Computer Catalog. 

Mail To: Radio Shack, Dept. 82-A-126 
1300 One Tandy Center, Fort Worth, TX 76102 

NAME ______________ _ 
COMPANY _____________ _ 
ADDRESS _____________ _ 



CP/M--86: 
The · Standard 

in the 
16--Bit World 

The Growth Market 
& Proven Tools 

The 1 6-bit world answers 
universal demands for greater 
performance, more add ress 
space and increased resources. 
This market's unprecedented 
g rowth fuels a profit-driven supply 
curve for software and hardware, 
where compatibility reigns. O u r  
upward compatible CP/M® based 
family of 1 6-bit products, plus o u r  
com mitment t o  o u r  customers' 
success eases and speeds your 
entry your conversion, to the 1 6 -
bit world o f  opportunities - the 
Dig ital Research world. 

Single user solution: CP/M-86 
features efficiency and power. 
For over a year, its d ramatic 
user acceptance has generated 
impressive quantities of code. 
While others are just entering 
the market, Digital Research's 
C P/M-86 is already offering a 
broad array of languages and 
applications. This simplifies your 
conversion to 1 6-bit systems. 

For concurrent single user 
applications, M P/M-86"" per
forms simultaneous, multiple 
operations such as com m unica
tions, printing, computation, 
etc. It features compact, time
tested modular code. And it's 
available today. 

In multiple computer environ
ments, M P/M-86 1ets you sell your 
same programs into this market 
segment. You solve multi-user 
needs with a field proven product, 
not a "newcomer:· Increased sales 
of m ulti-user P.roducts mean 
more profit potential for you. 

Expand to network: CP/N ET-
86"" interc@nects ultiple 1 6  
or 8-bit sys ems. It allows you 
to expand your product's 
capabilities. 

High level languages (over 20 
languages) under CP/M -86, 
handily support your 1 6- bit appli
cations. O u r  XLT86"" utility speeds 

--�-�---..;;;�=r.;..:;:�.,r
to 1 6-bit code by 

pro-
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Over 2 Million CP/M -86 Units 
Software Writer Benefits The Standard Is 

2,800,000 CP/M-86 based Digital Research 
systems by 1 986. This market We are the m ost experienced 
projection identifies the type and microcomputer software com-
scope of you r  future sales. pany in  the ind ustry Over 300,000 

Independent Software Vendor microcomputers use our operat-
(ISV) benelits from Digital ing systems. Over 400 OEMs and 
Research can make you more 500 independent software 
profitable. Here's a gl impse. Call vendors use our products. 
for the complete repertoire of Hundreds of 8-bit applications 
sales and development aids. now run under our  1 6-bit prod-

16-bit laboratory for you r  use ucts. Across the board, we set 
features many different 1 6-bit the standard. And these people 
machines. This one stop develop- help us set it, with lang uages 
men! reduces the conversion time u nder CP/M-86 or M P/M -86: 

OEM Strategy 
New sales. New markets. New 

applications become realities 
when you convert to 1 6-bits. New 
demand c u rves. New and larger 
profit centers are yours with our  
1 6-bit products. To immediately 
capture increased market share, 
make a priority call to our market
ing g roup for our 1 6- bit product 
briefs, OEM price list and contract 
information. 

ol your application or  language. 
First to call means first to enjoy 
this resource, and first to start 

The Code Works 
Computer Innovations 
Compuview Products, Inc. 
Digital Research 
M icrofocus, Inc. 

C compiler 
C compiler 

sales rol l ing.  
ISV selling aid: Descriptive 

listings of your products in our  
ISV Com patible Software Catalog 
have worldwide exposure. 

IBM Display Writers and 
Personal Computers running 
C P/ M -86 guarantee a large 
i nstalled base for your 1 6-bit 
products. 

Apple/Tandy software writers: 
Personal and professional com 
puter applications increasingly 
req uire 1 6-bit resources. Our 
established "how-to" aids simplify 
and speed you r  conversion to 1 6-
bit applications. J ust let us help. 

M icropro lnt'l Corp. 
M icrosoft 
M idwest M icro-Tek, Inc. 
Ryan-McFarland Corp. 
The Soft Warehouse 
Sorcim Corp. 
Stackworks 
Supersoft Associates 
Thomas W. Yonkman 
Vanguard Systems Corp. 

VEDIT, screen editor 
CBASIC-86, PASCAL MT 
CIS COBOL 
WORDMASTER, WORDSTAR 
BASIC, FORTRAN, COBOL, PASCAL 
BASIC-compiler 
AM/COBOL 
LISP compiler, MuMATH 
PASCAL/M, TRANS-86 
FORTH 
C compiler 
LISP/86 
APL/V86 

Turn Opportunity 
into Success. 

Stop following the competition. 
Help lead the field. Today. We 
provide the capability, and we 
have the desire, to accelerate 
you r  profitability. There's no 
other software product on the 
market today that can help make 
you more successful than Digital 
Research's C P/M-86. And there's 
no other company. We stand 
ready. It's you r  move. 
Call (408) 649-3896, or write: 
Digital Research, PO. Box 579, 
Pacific G rove, CA 93950. 
Europe: Vector, l nt' l . ,  Leuven, 
Belg i u m ,  32(1 6)202496. 
Far East: Microsoftware Assoc. ,  
Tokyo, Japan,  03-403 - 2 1 2 0 .  
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date), and TIME (to set the system 
clock) .  

The IBM DOS floppy disk contains 
BASIC and BASICA (the disk and ad
vanced BASICs), as well as some disk 
utility programs. LINK combines ob
ject files (created by an assembler or 
compiler) into a form that can be 
executed . DEBUG allows you to 
examine both memory and disk files 
and debug a machine-language pro
gram. Photo 12 shows the DEBUG 
program tracing the execution of a 
program and displaying all the 8088 
registers. 

Another feature of the IBM DOS is 
the file AUTOEXEC. BAT. If a disk 
file with this name is present on the 
disk used to start the system, it is 
automatically executed as soon as the 

IBM microcomputer is working. The 
" .BAT" suffix marks it as a batch file, 
which is a text file of statements that 
are executed sequentially as if they 
had been typed in from the keyboard 
in a manner similar to a CP/M sub
mit ( .SUB) file or an Apple II EXEC 
file. Because the AUTOEXEC.BAT 
file is a batch file, it can perform 
many operations before giving con
trol to the user. 

The IBM BIOS 
All software interacts with the 

hardware of the IBM microcomputer 
through part of the DOS called the 
BIOS (basic input/output system) .  In 
the IBM microcomputer, all calls to 
the BIOS are done as 8088 software 
interrupts. There are 256 such inter-

Com m and 

Un 
Descr ipt ion 

move up n steps 
Dn 
Ln 
Rn 
En 
Fn 
Gn 
Hn 
Mx,y 
Bx,y 
Nx, y 
An 
Cn 
Sn 
Xstring$; 

move down n steps 
move left n steps 
move right n steps 
move diagonal ly up and to the right n steps 

move d iagonally down and to the right n steps 
move diagonally down and to the left n · steps 
move diagonally up and to the left n steps 
move to point (x,y) or (if in relative mode) move (x,y) un its from 
cu rrent posit ion;  plot a point 
same as M,  but no point is plotted 

same as M, but return to original location when finished 
set angle as a multiple of 90 degrees (n = 0 through 3) 
set cu rrent color to n 
set scale factor (step size) 
execute substring string$ 

Table 5: Commands for the DRA W statement. 

'W - ---· - - � 

--- -· . . . . 
Photo 10: The back panel of the IBM Personal Computer. See the text for a description 
of the plugs and sockets. 
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rupts available on the 8088, of which 
193 are used by DOS and BASIC. 

BASIC uses many of the reserved 
interrupts to interact with the rest of 
the machine. By using the interrupts 
as "hooks" to the actual routines, 
which are stored in high memory (see 
table 6), the system can add new 
devices and change the behavior of 
existing ones by writing new routines 
in user memory and changing the 
appropriate interrupt vectors to point 
to the new code. In fact, this is how 
the disk and advanced BASICs add 
features to the cassette BASIC in 
ROM. In the same way, a program
mer with sufficient skill can extend 
the behavior of the IBM Personal 
Computer by modifying the BIOS 
and placing the commands needed to 
patch them into the system into an 
AUTOEXEC.BAT file; the batch file 
should end with a program that ex
ecutes an INT 27 interrupt, which 
allows the code to remain in the 
system until it is turned off. Much 
technical information (including an 
80-page fully documented listing of 
the IBM BIOS) is included in the 
manual Technical Reference. 

One interesting use of the IBM 
BIOS relates to the IBM keyboard. 
The keyboard, which contains an In
tel 8048 microprocessor, does not 
deliver ASCII codes to the System 
Unit .  Instead, it delivers two scan 
codes per keypress: one when the key 
is pressed, and a different one when 
the key is released. The IBM BIOS 
decodes the scan codes into an 
extended ASCII code that can return 
256 one-byte codes and several two
byte codes for each keypress. 

How Fast Is IBM BASIC? 
Surprisingly, IBM BASIC is not 

much faster than its 8-bit counter
parts. Table 7 compares the execution 
times of five BASIC programs on 
several popular microcomputers; the 
programs themselves are in listing 1 .  
The first four benchmarks test an 
empty do-loop, division, subroutine 
jumps, and the MID$ string function. 
The fifth test is a slightly modified 
version of Jim Gilbreath's Sieve of 
Eratosthenes benchmark program 
(see "A High-Level Language Bench
mark ,"  September 1981 BYTE, page 
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happens when you put one over on Apple II? You 
make it lletteJ!. Because Station II organizes, simplifies, 
protects, secures and lets you cont:Fol access to your 
Apple. In other words, it makes your Apple II your 
personal computer. 
IT'S DESIGNED FOR ll-GETHERNESS. 

Station II is designed specifically for Apple II by 
- design consultants to Apple Com

puter. U puil's ym1r .A:pple and peri
pherals together into an attractive, easy
to-use, integrated system. 

Your Apple is free to slide in and out, so 
there's no unstacki� and restacking peri

pherals everytime you need to get inside. 
And you can choose the distance from 

keyboard to monitor that's most com
fortable for you. Station II even posi

tions your monitor at just the right 
angle for maximum viewing 

ease. 
IT CLEARS YOUR DESK OF 
CORDS AND CABLES. 

Station II is equipped 
with three built-in power 

outlets, so the cords and 
cables that normally clutter 

your work area are tucked away neatly 
inside. Now one cord, Station II's own, 
powers your entire system. 

Apple and Apple II are registered trademarks of Apple Computer. 

TIIE KEY IS SECURITY 

AND CONVENIENCE. 

You're not the oruy OFle who's 
discovered the vall!le of 

Apple II, so Station II has a key. 
And a lock. And two ways to 

secure it. Now you can slide your 
Apple inside, lock it and leave it. 
Safe and sound. It puts the clamps on 
theft, and beyond that, you contml 
who gets inside your Apple and who 
doesn't. 

Your programs are safe, too. Because 
Station II has a line voltage surge sup
pressor, ready t0 intercept power surges 
before they can wipe out your program. 

What's more, the key means conven-
J ience.With one twist 

of the wrist you can 
power up your entire 

system. Plus, you can lock 
your Apple "on" or "off' 

IT MAKES YOUR APPLE 

MORE FRUITFUL. 

That's what happens when you put 
one. over on Apple II. So look for 
Station II at your computer dealer. 

trace ---• 
Trace Systems. Inc.  1928 Old M i d d lefield Way 
Mountain View. CA 94043 {415) 964-3115 



180); note that the algorithm accesses 
lots of memory but uses only addition 
and subtraction. 

The results of these comparisons 
are not encouraging. For example, 
IBM BASIC is somewhat faster than 
Applesoft, but the difference is 
modest, and Applesoft is one of the 
slower microcomputer BASICs. (All 
the BASICs tested are versions of 
Microsoft BASIC . )  A comparison of 
IBM BASIC to Microsoft MBASIC 
4.51 running on a 4-MHz Z80-based 
machine shows MBASIC to be faster 
in everything but division; this last 

Address 
(in Hexadecimal) 

00000 
00080 

00400 
00500 
1 0000 (decimal 64 K) 
40000 (256 K) 

AOOOO (640 K) 
A4000 (656 K) 

COOOO (786 K) 

FOOOO (960 K) 
F4000 (976 K) 

F6000 (984 K) 

FEOOO { 1 0 1 6  K) 

Locat ion 

on System Board 

on memory card 
not available now; 
reserved for future 
expansion 
? 
on video boards 

? 

? 
on System Board 

makes sense in that the 8088 micro
processor has a hardware divide in
struction, which accounts for its 
better performance in . the division 
benchmark. Still, it seems that IBM 
BASIC does not have a definite 
superiority over its 8-bit counter
parts. 

Although I hesitate to draw conclu
sions about the IBM microcomputer's 
performance in disk-based or 
machine-language programs, it is 
obvious that the IBM microcomputer 
does not gain a speed advantage from 
its memory access-the 8088 micro-

Type Funct ion 

RAM BIOS interrupt vectors 
BIOS available inter· 
rupt vectors 
BIOS data area 
workspace memory 
workspace memory 
proposed workspace 
memory 

? reserved 
RAM reserved for all forms 

of video display (note 
1 )  

? memory expansion 
area 

? reserved 
ROM/PROM 8 K·byte slot available 

for user programs 
ROM 40 K·byte BASIC in 

ROM 
BIOS code in ROM 

Note 1 :  Not a l l  th is space is currently in use. The memory for the monochrome adapter 
card starts at hexadecimal BOOOO (704 K bytes), and the memory for the 
color/graphics card starts at hexadecimal B8000 (736 K bytes). 

Table 6: Memory map of the IBM Personal Computer. 

4 M Hz Z80 Radio S hack 
I BM Applesoft M BASIC 4.51 TRS·80 Model I I  

rat io rat i o  rat io 
Benchmark t ime  t ime  t o  I B M  t ime  to  I B M t ime t o  I B M  

empty do-loop 6.43 6.66 1 .04 5.81 0.904 7.98 1 .24 
division 23.8 29.0 1 .22 24.9 1 .05 1 9.4 0.8 1 5  
subroutine jump 1 2 .4 1 3 .9 1 . 1 2  9.4 0.758 1 7 . 1  1 .38 
M I D$ (substring) 23.0 32.3 1 .40 1 8.6 0.809 24.8 1 .08 
prime number 1 90 241 1 .27 1 51 0.795 1 89 0.995 

program 

Table 7: Benchmark results for the IBM Personal Computer against several 8-bit 
microcomputers: an Apple II Plus running Applesoft BASIC, a 4 MHz Z80 
microcomputer running MBASIC 4 .51 ,  and a Radio Shack TRS-80 Model II running 
Model II BASIC. All times (given in seconds) and ratios are valid to three significant 
digits. See listing 1 for the actual benchmark programs. 
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Listing 1 :  BASIC benchmark programs 
used in table 7. Listing la tests an empty 
do-loop; the two constants are included to 
allow the isolation of the features being 
tested in listings 1 b  and lc .  Listing l b  tests 
the division operation. Listing lc  tests a 
subroutine call-and-retu rn sequence. 
Listing ld tests the MID$ (subst,·ing ex
traction) operation .  Listing le is the Sieve 
of Eratosthenes algorithm to generate 
prime numbers; it is used as a composite 
benchmark of several BASIC features 
working together in a short, but non
trivial, program. 

la 

60 (..'o=<2 . " !l K::B 
80 B=::: . 1 4 l �:j9  

1 00 F OR I '= 1 TO �;(>(>() 
:::::::o NE X T  I 

lb 

60 f4=2 . 7 1. 828 
80 8 = :5 .  1 4 1  �;9 
1 0 0 F OF;: I = :l T O  ::;ooo 
1 20 C=A / B  

::::20 N E X T  I 

lc 

60 l'o=2 .  7 1 828 
80 B=:3 .  1 4 1  �;9 
1 00 F O F: I = 1  TU ::.;ooo 
1 20 GO SUB 1 00 0  

320 N E X T  I 

:::A o  END 

1 000 F:ETURN 

ld 

8 0  A $ = " ab c d e f g h i j k l m " 
1 00 FOR 1 = 1  T O  5000 

1 20 B $ = M I D$ ( A $ , 6 , 6 ) 

320 N E X T  I · 

le 
S I :Z. E =7000 

2 D I M  F L A G S < 7 0 0 1 l 
3 PF\� l i'� T 1 1 Dn l y  1 i t e r at i on '1 
5 COUNT=O 

6 FOR I = 1  T O  S I Z E 

7 FLAGS ( I ) "' 1 

8 NE X T  I 

9 F OR I =O TO S I Z E 

1 0  I F  F L A G S < I l =O THEN 1. 8 
1 1. F'Fd 1'1E= I +  H-::; 

1 2  f:::= I + P R  I 1'1E 

1 3  I F  K >S I Z E T H E N  1 7  
1 4  FLAEiE; < I< )  =0 

1 !:-i  f< =K+PF I MI:O:: 

1 6  GOTD 1 :3 

1 7  COUNT=COUN T + 1  

1 8  NE X T  I 

1 9  PR I I\l T  C O U N T , "  p r- i rn!2S' " 
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processor has to get memory one byte 
at a time, like the 8-bit 6502 and Z80. 
Still, this does not fully account for 
the IBM microcomputer's modest per
formance . Perhaps IBM's BASIC has 
only been translated from its 8-bit 
predecessors and not optimized for 
the 8088's instruction set. 

Documentation 
IBM uses the slogan "The IBM of 

Personal Computers" in one of its 
advertisements . The manuals that ac
company the IBM microcomputer 
and various pieces of software could 
likewise be called . 'The IBM of 
Documentation . "  They will set the 
standard for all microcomputer 
documentation in the future. Not 
only are they well packaged, well 
organized, and easy to understand, 
but they are also complete. With the 
inclusion of the manual Technical 
Reference, the IBM Personal Com-

Photo 11: A demonstration of the DRA W 
command. See the text for details. 

Photo 12: An example of the DEBUG pro- . 
gram at work. 
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puter is as well documented as any 
existing microcomputer, and the 
documentation is available much 
earlier in the life of this machine than 
it has been for other machines. 

Each manual is in a hardcover 
D-ring binder with its own slip cover. 
The pages are 14 by 21.6 em (5 .5 by 
8 .5  inches), and the binder is built so 
that the opened book lies flat. In
cluded with the minimal configura
tion IBM microcomputer are manuals 
titled Guide to Operations and 
BASIC. A separate boxed manual is 
given with each software package; 
some IBM Personal Computer pro
ducts have softcover documentation 
booklets. 

Guide to Operations explains the 
capabilities of the IBM Personal 
Computer system and provides infor
mation to be used in the setup and in
itial operation of the microcomputer. 
A 145-page section called "Opera
tions" describes the IBM keyboard 
layout and usage, the IBM 80 CPS 
Matrix Printer, the IBM DOS, and 
selected information on IBM BASIC. 
Other sections tell you what to do if 
the IBM microcomputer doesn't 
work, what additional peripherals are 
available for the system, and how to 
prepare the system to physically 
move it to another location. The 
manual is written in a friendly, 
tutorial manner and includes the 
basic information that most manuals 
take for granted (i .e. , how to turn the 
machine on, how to start BASIC) .  

BASIC is 406 pages long and con
tains a 258-page section that fully 
describes each BASIC command, 
function, statement, and variable. 
Each BASIC keyword is documented 
under several headings: format (the 

. syntax of the keyword), versions ( the 
version or versions of IBM BASIC 
under which the keyword is avail
able), remarks (a commentary that 
further explains the use of the 
keyword), and an example. Other 
sections describe the use of the BASIC 
Program Editor, floppy-disk I/0, 
communications files, and other 
topics. 

The Reference Manual 
The manual Technical Reference 

deserves special recognition simply 

for its existence. It is 372 pages long 
and is in three sections, plus appen
dixes; its price is a modest $36. Sec
tion 1 gives a short overview of the 
IBM Personal Computer System and 
some of its internal workings . Section 
2, which is 147 pages long, gives a 
functional specification for every 
piece of hardware in the IBM Per
sonal Computer product line. This in
cludes highly detailed specifications 
of the operation of the hardware, 
pinouts for peripheral connectors, 
and connection diagrams showing 
how to interface IBM peripheral cards 
with non-IBM devices. Section 3 
describes the IBM BIOS.  Five appen
dixes give additional information, in
cluding a complete, commented 
listing of the. IBM BIOS and 
schematics for all hardware in the 
system. 

I'm sure that adventurous micro
computer enthusiasts will discover 
many more things about the IBM 
microcomputer as they buy and use 
the machine. But Technical Reference 
gives us a tremendous amount of in
formation from the start. Most com
puter enthusiasts will want to have a 
copy of this book. 

Sales and Service 
Many companies are trying to 

become authorized IBM dealers; at 
the time of this writing, all Com
puterland stores are authorized 
dealers, and Sears Roebuck and Com
pany has announced plans to sell the 
IBM Personal Computer through its 
Sears Business Systems Centers. IBM 
itself will sell its microcomputer 
through the IBM Product Centers in 
Baltimore, Philadelphia, and San 
Francisco .  Since a potential dealer has 
to qualify as an authorized repair 
center before a dealership will be 
awarded, service will always be avail
able from the dealer that sold you the 
unit.  

IBM is also offering warranty ex
tensions to increase the 90-day war
ranty that comes with the machine to 
-one year, as well as annual main
tenance contracts. The prices are 
reasonable; for example, the prices 
for a 48 K-byte system with one flop
py disk and the monochrome display 
are $154 for the warranty extension 



Our drives feature excel lent engineerin g .  and 
all of the adva11ced performance features you 've 
com e  to expect from the nation 's leading disk 
drive man ufact urers . All  systems are completely 
burned-in and tested .  And .  yo u' l l  see at least 
five q ua lity assurance stam ps on each and every 
drive . which is how we make sure our drives 
will run and will continue to run past our 
optional two year extended warranty. 

Our drive packages start at $ 250.00 and in
clude a comprehensive operations man ual and 
an attractive static fre e .  dust free cover. 

Systems available for Alto s ,  1 Apple™ , Atari , 
Heath™ , North Star™ , S- 1 00 , 2 TRS-8(Jl"M (MGdel  
I .  I I ,  I I I .  Color) . Zen ith™ . 

If one of our drives fails to meet your highest 
expectations of how trouble free and rel iable a 
disk drive can be,  then return it to us for a 
complete refund . *  

So , before you buy another drive , take a test 
drive with one of ours .  We 're sure that you 'l l  
find TRAXX to be the 1 � 
fi���iGUARANTEEDI -� 

COMPUTER CORPORATION 
Call our toll-free TRAXX LINE: 1-800-621-3102. In I l l inois. call: (312) 987-1024. 1 0 AM-6PM CST, 
Monday thru Friday. • for full refund drives must be returned within 10 days of purchase. 



reader han m and 1 
punched eards interchangably/111"' 
including many colors of pen or 
pencil .  Absolutely no operator 
adjustment required. Includes a 
number of switch-selectable features for 
application tailoring without extra cost. 
• Reads strobe marks right or left, or self-clocking on both 

80 column punch and mark-sense cards. 
• RS-232 ASCI I  output (with Hol lerith to ASCI I  conversion 

if necessary), or parallel TTL output. 
• Six in-per-sec. card feedthru, or auto return to the front 

after read. 
A built-in self test feature checks all 1 3  channels with a 
diagnostic card. The Model 1 21 -4 operates on 50 /60 CPS. 

· Specify voltage as either 1 1  0 or 230 VAC. 
The Model 1 21 -4 is the most flexible and capable hand-fed 
card reader on the market at any price, and the price is right. 
You' l l  find it to be ideal for a variety of inventory control and 
data col lection tasks. Call or write for more information on 
the latest optoelectronic solution from HEI .  

The Optoelectronic Specialists 

HEi inc. 
Victoria, MN 55386 • 61 2-44 3-2500 

Circle 1 66 on inqu iry card. 

and $196 for the annual maintenance 
contract. On the other hand, the 
prices for the IBM 80 CPS Matrix 
Printer (which has a lot of moving 
parts) are $141 and $179, respec
tively. 

Prices may become a source of 
potential bad feelings between you 
and the dealer. The prices quoted in 
the "At a Glance" textbox are sug
gested r e t a i l  p r i ces that  are 
guaranteed to be in effect only at the 
three IBM Product Centers, listed 
above. Dealer prices may vary from 
this somewhat-expect a variation 
between $10 and $100 on most pro
ducts, depending on their suggested 
price. However, at the time of this 
writing, one authorized IBM dealer is 
sel l ing the Peach tree Software 
business packages (General Ledger, 
Accounts Receivable, and Accounts 
Payable) at $995 each, a full $400 
above the IBM suggested price of 

Advanced BASIC adds 
event trapping, some 

advanced graphics 
commands, and an 

advanced m usic-playing 
command. 

$595 . Since the IBM suggested price 
includes a sufficient profit margin for 
most products, I think this price 
(which I confirmed with the dealer) is 
exorbitant. 

The moral is to shop around for the 
best prices, if you can.  However, this 
may be difficult for two reasons. 
First, IBM is probably going to 
authorize only one dealer per 
geographic area, at least initially. 
Second, the IBM microcomputer pro
duct line is probably not going to be 
available by mail for quite some time. 
Another problem with buying soft
ware from a dealer in a distant city is 
that the dealer is going to be responsi
ble for software support. Still, for 
$400, I would be tempted to buy my 
software in another city and make 
some long-distance calls when I need
ed software support. 

Other Vendors 
When the IBM Personal Computer 

was introduced last fall, IBM was the 

Circ le  248 on i nquiry card. -



The Manager Series* from Microsoft™ 
turns a personal computer into 

an executive toolbox. 
Better management tools. The 
Ma nager Series from M icrosoft 
turns an inexpensive personal  
computer i nto a n  executive's 
toolbox. Not a computer program
mer's toolbox. An executive toolbox. 
Computerized management tools for 
non-computer people. 

Time, people, projects. The Series 
is a system of software tools that 
work together to help you pla n,  org a n ize, 
sched ule and record your business a n d  
personal affairs.  Time M a n ager.* Project M anager* 
and Personnel M anager* are the first packages in 
the Series. 

Write it once. All prog rams in the M a nager Series a l low 
you to tra nsfer i nformation between prog rams. That 
means you can enter i nformation in  one prog ra m and 
tra nsfer it for ma nagement by another. 

Time Manager. The key. Time M anager helps you 
manage your personal time. a ppoi ntments and priorities. 
It can a lso help you manage expenses. costs and job 
sched u les. Or. keep a runn ing ta l ly of costs and hours by 
day, week. month or year. And Time M a nager can act as 
an "executive" to manage other prog ra ms i n  the Series. 

Project Manager. Describe the com ponents of a 
project to Project Ma nager. It wil l  create ti ming,  task and 
resource charts to help you focus on critical tasks. Change 
one piece of information and Project M a nager will 

recalculate the entire project. Project 
M a nager even flags overcommitted 
person nel resou rces. 

Personnel Manager. Manage 
information a bout people, com panies, 
customers or prospects. From na mes 

and addresses to ski l ls, position.  and 
characteristics.  Person nel  Ma nager lets 
you enter any k ind of people-related 

i nformation.  Then. org a nize and retrieve 
it a lmost any way you want. 

Management software. Even if 
you 've never used a computer 

before, you should be able to prod uctively 
use the M a nager Series in a very short time. 

And, when you've learned to use one in the Series. 
you've virtual ly learned them a l l .  

Seeing i s  believing. Ask your local computer store for 
a demonstration of the M a nager Series. It's a series of 
management tools that could be you r best reason to own 
a personal  computer. 

"Trademarks of The Image Producers. Inc. 

T 
A Division of M icrosoft. Inc. 

10700 Northup Way • Bellevue. WA 98004 



sole supplier of both hardware and 
software . But potential hardware and 
software vendors have wasted no 
time in providing products for what 
they feel will be a very popular 
microcomputer. In particular, Life
boat Associates announced last Oc
tober that it is "making available 
most of its existing applications pro
grams to serve users of IBM's new -
16-bit Personal Computer. "  When 
this is accomplished, it will do a lot to 
ease the shortage of business and 
applications software that currently 
exists for the IBM Personal Com
puter. 

(In a related development, Lifeboat 
also announced that it will be selling 
all its 16-bit software for the SB-86 
operating system, which is its name 
for the IBM disk operating system. 
The fact that IBM, Microsoft, and 
Lifeboat have put their names behind 
this 16-bit operating system poses a 
serious threat to Digital Research's 
prospects of dominating the 16-bit 
market with its new CP /M-86 8086 

operating system, as it has the 8-bit 
arena with its popular CP/M 8080 
operating system. )  

As for hardware, several gaps will, 
for the moment, be filled by outside 
vendors. IBM does not currently sup
ply a high-quality RGB color 
monitor, a letter-quality printer, or 
any of the special input devices pro
vided for in the system (joystick, light 
pen, paddles) . IBM's position is that 
the potential demand for these pro
ducts will cause third-party vendors 
to independently market them. (In 
the next section, I will discuss some 
problems with this philosophy. )  In 
addition, the expansion slots provide 
the opportunity to interface the IBM 
microcomputer with many outside 
devices. Given a reasonable period of 
time, plenty of hardware and soft
ware will probably be developed for 
the IBM Personal Computer. 

One other item of interest is the 
announcement of a new magazine 
called PC: The Independent Guide to 
the IBM Personal Computer. It is 

A new and powerful computer has been born , • •  
the System 83. The versatile UNIX* operating system 

pilots the System 83's raw power through a myriad of 
software such as "C", FORTRAN, PASCAL, BASIC, COBOL, 

and even Networking. Step into a bold new frontier with more 
' power than you ever dreamed possible. 

0 UNIX Y7 configured by UNISOFT** 0 Full IEEE 696/S-100 Com
patability 0 MC68000 8MHz Processor 0 32-Bit Data Operations 

with 32-Bit Internal Registers 0 16-Bit Data 
Transfer Operations 0 Memory 
Management Allows 
Concurrent Use of 
Mapped and Non

mapped Address space 
Main Memory Directly 

Addressable 0 7 Vectored Interrupt levels 
0 256 Kb of RAM with Parity Per Board Slot 
• UNIX is a trademark of Bell Laboratories and is su pported on the 

DUAL System 83 by U N ISOFT 
**UN ISOFT is a trademark of UN 150FT Corporation of Berkeley, CA. 
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published by David Bunell, of Soft
ware Communica tions, Inc . ,  44 
Montgomery St . ,  San Francisco, CA 
94104; subscriptions are $12 for 12 
issues. It should be of great interest to 
owners of the IBM Personal Com
puter. 

Current Weaknesses 
The IBM Personal Computer is a 

very good machine, but it does have 
some shortcomings. This is no reflec
tion on IBM's ability to design a 
microcomputer; rather, it is a reflec
tion of the trade-offs between 
capability and cost that had to be 
made to make the machine com
petitive in the existing market. 

The most serious weakness of the 
IBM Personal Computer is the small 
number of expansion slots available 
for future use . Note that I say "for 
future use"; one slot is taken up by a 
video adapter card (or two if you 
want both kinds of display), and 
another is taken up for each of the 
following devices : the 5 % -inch 
Diskette Adapter card (if you want a 
floppy disk) ,  the Asynchronous 
Communications Adapter card (if 
you want an RS-232C port), the 
Printer Adapter card (if you have the 
color I graphics video card and want a 
parallel printer), and the Game Con
trol Adapter card (if you want 
joysticks or game paddles) .  Since you 
need an empty expansion slot for 
each 64 K bytes of memory above 
the first 64 K bytes, it is obvious that 
you cannot put everything into the 
IBM microcomputer that you might 
want to.  The most frequently en
countered limitation is the amount of 
memory you can have in the micro
computer; if you want a floppy disk 
and the RS-232C card, you can have 
only ( ! )  192 K bytes of memory-all 
five slots are filled. With a moment's 
reflection, you will see that the ex
pansion slots in the IBM Personal 
Computer will fill rather quickly. 

At the moment, the IBM Personal 
Computer system is weak with 
respect to word processing. First, 
IBM does not market a letter-quality 
printer. This means that, if you want 
to do word processing on the IBM 
microcomputer, you have to trust 
that your IBM dealer will also sell 



«.My own IBM computer. 
Imagine that:' 

One nice thing about having your own IBM Personal 
Computer is that it's yours . For your business , your 
project ,  your department , your class , your family and, 
indeed, for yourself. 

Of course , you might have thought owning a 
computer was too expensive . But now you can relax . 

The IBM Personal Computer starts at less than 
$1,600t for a system that , with the addition of one 
simple device , hooks up to your home TV and uses your 
audio cassette recorder. 

You might also have thought running a computer 
was too difficult.  Bur you can relax again. ,--------------------------l 

IBM PERSONAL COMPUTER SPECIFICATIONS 1 *ADVANCED FEATURES FOR PERSONAL COMPUTERS I User Memory 
. 

Display Screen Color /Graphics I 16K - 256K b)�es • High-resolution Text mode: 
I Permanent Memory (720h x 350v)* 16 colors* 

(ROM) 40K b�es * 80 characters x 25 lines 256 characters and I 
Microprocessor Upper and lower case symbols in ROM* 1 
High speed, 8088* Green phosphor Graphics mode: 
Auxiliary Memory screen* 4-color resolution: 
2 optional internal Diagnostics 320h x 200v* 

diskette drives, Power-on self testing* Black & white resolution: 
SV." , J60K b�es Parity checking* 640h x 200v* 
per diskette Languages Simultaneous grw.'hics & 

Keyboard BASIC, Pascal text capability ·· 

83 keys, 6 ft. cord Printer Communications 

attaches to Bidirectional* RS-232-C interface 
system unit* 80 characters/second Asynchronous 1 "'"- 1"''��' 

10 funaion keys* 12 character styles, up to protocol 
JO-key numeric �ad 132 characters/line* Up to 9600 bits 

L Ta�e feedbac�
--

� x 9 ch��r m�L'<* __ per second 

The IBM Personal Computer 

tThis price applit•s to IBM Product 
Prices may vary at other Stort-s. 

Getting started is easier than you might think, 
because IBM has structured the learning process for you. 
Our literature is in your language, not in "computerese ." 
Our software involves you, the system interacts with you as 
if it was made to - and it was . 

That's why you can be running programs in just one 
day. Maybe even writing your own programs in a matter 
of weeks . 

For ease of use, flexibility and performance, no 
other personal computer offers as many advanced 
capabilities. (See the box . )  

But what makes the IBM Personal Computer a 
truly useful tool are software programs selected by IBM's 
Personal Computer Software Publishing Department. 
You can have programs in business , professional , word 
processing, computer language, personal and 
entertainment categories. 

You can see the system and the software in action at 
any ComputerLand® store or Sears Business Systems 
Center. Or try it our at one of our IBM Product Centers . 
The IBM Data Processing Division will serve those 
customers who want to purchase in quantity. 

Your IBM Personal Computer. Once you start 
working with it ,  you'll discover more than the answers 

and solutions you seek: you'll discover that getting 
there is half the fun .  Imagine that. = _ _ _ _ ® 

- - - - -- - - - - -- -- - - -- - - · -

the IBM Personal Computer dealer neareSt you, call  (800) 447-4700. 

In Illinois, (800) 322-4400. I n  Alaska or Hawaii, (800) 447-0890. 
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TWO TO 
REMEMBER 
The Ultimate 
Dynamic IEEE 696/ 
S-100 Memory . . .  
Available now from Dual Systems : 
DMEM/256 memory boards. Put 
the most density of memory ever 
available on your IEEE/S-100 bus. 
Get industrial-grade quality with 
this ruggedly built board ; it's 
been burned in  for 168 hours. 

0 FULL 256 Kb on a single board. 
0 TWO I NDEPENDANTLY 

ADDRESSABLE 128 Kb BLOCKS. 

0 RUNS IN 8 MHz System. 
0 RUNS AT. 4 MHz BUS SPEED 

(no wait states). 
0 RUNS IN 8 OR 16-BIT systems 

with 8 or 16-bit wide data paths. 
0 EXTENDED 24-BIT ADDRESSING 
0 PARITY ERROR DETECTION 

generates either interrupt or 
bus error signals on error. 

0 DMEM/256K . . . . . . . . . . . $1245 
0 DMEM/256KP ( Parity) . . .  $1345 

Static IEEE/S-100 
Memory with 
Non-Volatility 
The Dual Systems CMEM memory 
boards combine high speed 
CMOS memories with new 5-10 
year lithium batteries to give you 
the nonvolatility of an EPROM 
board while retaining the instant 
writability of a high-speed 
read/write RAM. 

0 RUNS AT 6 MHz 
( no wait states). 

0 8 OR 16-BIT with 8 or 16-bit 
wide data paths. 

0 EXTENDED 24-BIT 
ADDRESSING and bank select. 

0 CMEM/32K . . . . . . . . . . . . . $895 
0 CMEM/16K . . . . . . . . . . . . . $795 
0 CMEM/8K . . . . . . . . . . . . . . $695 
OEM and Dealer pricing is available. 

Sales representatives i n  most metropolitan areas. 

system reliability/system integrity 

DUAL SYSTEMS 

720 Chan n i ng Way, Berkeley 94710 
(415) 549-3854 · Telex : 1 72029 SPX 
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you a letter-quality printer and cable 
that will work properly with your 
software. This problem of com
patibility has been very common in 
the microcomputer industry to date. 
It is surprising that IBM, which has 
worked so hard in some other areas 
to avoid this problem, has literally 
left it to chance here. 

Of course, the explanation of 
"limited resources" can be given here, 
too . That is, if IBM had waited until 
it had everything lined up, the pro
duct would not have been introduced 
as early as it has been . Still, the 
criticism stands that, by not pro
viding a full product line, the IBM 
Personal Computer system, through 
no fault of its own, may fall prey to 
hardware and software incompatibil
ity, thus creating still more dis
appointed microcompufer users. 

Another weakness of the IBM Per
sonal Computer as a word processor 
is the lack of versatile word
processing software to drive the 
machine. The only word processor 
available at the time of this writing is 
Information Unlimited's EasyWriter. 
I was given a chance to work with the 
EasyWriter word processor on the 
IBM microcomputer, and I found a 
few things I didn't like about i t .  In 
general, the software didn't seem to 
be of the same caliber as, say, 
VisiCalc or the Peachtree business 
packages. Specifically, at times the 
software left me not knowing exactly 
what to do next, and I found the 
scrolling-both up and down-to be 
slow. (Scrolling down is understand
ably slow because the entire screen 
has to be rewritten, but scrolling up is 
usually fast, whether it be on a 
memory-mapped video display or a 
terminal .  On the IBM EasyWriter, the 
scrolling is as slow going up as it is 
going down. )  I have used the Apple II 
version of EasyWriter extensively, 
and my opinion of it is the same as for 
the IBM version: it is a good piece of 
software for the money, but it isn't as 
versatile as some applications re
quire. 

I'm sure that Magic Wand, Word
Star, or something similar will be 
available very soon for the IBM 
microcomputer, but EasyWriter is the 
only choice for the moment.  My ad-

vice is : if you have an IBM Personal 
Computer, use the EasyWriter pack
age a lot before you buy it .  If you are 
looking for a system to be used 
primarily for word processing and 
you can't afford to wait for better 
software, I suggest that you look at 
other existing systems, such as the 
Radio Shack TRS-80 Model II or the 
Xerox 820 . The IBM system, as it cur
rently stands, does not compare 
favorably with these other systems. 

Another limitation of the IBM Per
sonal Computer is that, even though 
up to 256 K bytes of memory are 
available, the extended Microsoft 
BASIC cannot access more than a 
64 K-byte workspace (I assume this 
includes both program and data) ,  
even though the IBM Pascal Compiler 
(also by Microsoft) and other pro
posed system software are said to be 
able to access all the workspace 
memory in the machine. Sixty
four K bytes seems to be so much 
memory, especially since we are used 
to program, data, and the BASIC in
terpreter fitting . into 64 K bytes. Still, 
it's unfortunate that all that extra 
memory (which is one of the main 
reasons for buying the machine) can't 
be used by BASIC, the computer 
language that will probably most 
often be used on the machine . 

Another weakness that must be 
mentioned is an extension of one 
previously discussed: the IBM dealer 
will have to supply certain useful or 
even vital components of a complete 
IBM microcomputer system. IBM 
says it has no interest in manufactur
ing color monitors, letter-quality 
printers, joysticks, or light pens, nor 
can IBM supply you with the cables 
that will have to be made to connect 
these devices to the IBM micro
computer. In addition, if you want to 
connect your IBM microcomputer to 
a standard color TV (which is what 
most people will do), you will have to 
rely again on the judgment of your 
IBM dealer for the correct cable and 
RF modulator. I'm sure that in most 
cases no serious problems will arise, 
but by not making the entire product 
line itself, IBM has lost its guarantee 
of total system compatibility . 

As someone not unacquainted with 
the programming of games, I found a 
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Toughest Boards 
in Town . . .  
I EEE 696/S-1 00 
NON-STOP CLOCK 
Keeps ti me with power off. O u r  
i n d ustrial clock util izes a new 
l ith i u m  battery for 3-9 years use. 
Easiest clock to program you'll ever 
see. Runs in all 5-100 syste ms. 

0 Year, date, hrs,  m ins, sees, msecs. 
0 Uses new LSI CMOS chip. 
0 Vectored interrupts. 
0 CLK-24 . . . . . . . . . . . . . . . . . . . .  5250 

AID C ONVERTER 
I EEE696/S-100 AIM-12 i n d ustrial 
standard m o d u l e  designed for 
industrial analog-to-digital use. 
0 Runs in  al l  S-100 systems. 
0 32-channel, 1 6-diffe rential 0 1 2-bit 
resolution/accuracy. 0 25-microsecond 
conversions.  
0 Instrumentation ampl ifier. 
0 BAS I C  program provided. 0 AIM-12, 
5695 or 5785 w/1-1000 gain transducer 
ampl ifier. 

DIA C ONVERTER 
AOM-12 I EEE6961S-100 i n d ustrial 
level d igital-to-analog (D/ A) 
converter. 
0 1 2-bit ± 1/2 L .S .B.  accuracy over 
full 0-70°C tem perature range. 
0 Outputs 0-10, ± 5, or ± 10 volts. 
0 Short circuit protection, all outputs. 
0 Switch-programmable for m u ltiple 
boards. 
0 AOM-12, 5575 

VIC 4-20 
Stand ard output for i n d ustrial 
control 4-20 rnA D/A converter. 
Used i n  conj u n ction with the 
DIA board. 

VIC4-20, 5445. 

DUAL 77 Data Acquisition 
and Control System-

Bui lt to industrial standards; designed 
for severe environ m ents. BASIC 
language makes programming easy. 
Access to hundreds of sensors. 
Expandabi lity to meet your increased 
needs. Nonvolatile memory. Power 
interruption recovery with automatic 
restart. DUAL 77 is economical; 
55985 & up. 

system reliability/system integrity 

DUAL SYSTEMS 
720 Channing Way, Berkeley 94710 
(415) 549-3854 • Telex : 172029 SPX 
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few inadequacies with the graphics 
commands of the extended Microsoft 
BASIC.  Although the graphics
definition language is excellent, 
shapes are allowed to rotate only in 
90-degree increments. In addition, the 
only way I found to detect the colli
sion of a drawn shape with the con
tents of the screen is through a 
POINT function that gives the color 
number of a given point on the 
screen. Although this can, with some 
effort, be used for that purpose, it 
falls far short of the methods of de
tecting collisions available on the 
Apple II and the Atari 400/800 com
puters. Perhaps some enthusiastic 
programmer will find a memory loca
tion that indicates whether or not a 
drawn shape has collided with 
another image on the screen. In any 
case, these are small criticisms of a 
machine that does so many things so 
well. 

Speculations 
One interesting thing about IBM is 

that it refuses to acknowledge the 
existence of any product that is not 
ready to be put on dealers' shelves 
t o m orrow . A l t h o u g h  t h i s  i s  
frustrating a t  times, i t  i s  a refreshing 
change from some companies' prac
tice of announcing a product even 
before its design is finished. Here are 
some speculations about future IBM 
Personal Computer products. The 
first two are almost assured, while the 
rest follow in increasing degree of 
uncertainty. 

• Two more disk drives. Although, at 
the time of this writing, IBM main
tains that only two disk drives are 
avai lable  for  the IBM micro
computer, Technical Reference in
dicates in several places that provi
sion is made for two external disk 
drives to be connected to the 5%-inch 
Diskette Drive Adapter via the DB-37 
connector on the back of the adapter 
card. (See the leftmost plug in the ex
pansion slot area in photo 10 . )  
• An 808618088 macro assembler. 
The Technical Reference bibliog
raphy lists a manual for the IBM Per
sonal Computer Macro Assembler. It 
may be available by the time you 
read this article. 

Now we start with the specula
tions: 

• SofTech  M icrosys tems ' UCSD 
p-System. IBM announced that this 
operating system would be available 
for the IBM Personal Computer; this 
would make UCSD Pascal, FOR
TRAN, and BASIC available, and it 
would allow the IBM microcomputer 
to run the same programs as other 
UCSD systems . However, IBM 
would not give me any availability 
dates. 
•A typing tutorial program. This 
was mentioned once in the front of 
the IBM Guide to Operations-but 
then, so were j oysticks and RF 
modulators. Microsoft may adapt its 
Typing Tutor for the IBM Personal 
Computer. 
•An official letter-quality printer and 
a major-league word processor. IBM 
may have plans to do this, or it may 
be relying on manufacturers' eager
ness to expand their potential market .  
Someone will probably do it ,  but it 
may not be IBM . 
•An "expansion box" to increase the 
number of .peripheral cards that can 
be placed in the computer at one 
time. This would resolve a design 
limitation of the IBM Personal Com
puter as it now exists. 
•A 128 K-byte (or more) memory 
board. As the 64 K-bit memory ICs 
decrease in price and be�ome more 
available, IBM may market expan
sion boards that hold more than their 
current 64 K-byte limit .  This would 
free up one or two expansion slots, 
but it might also allow the IBM Per
sonal Computer to hold more than 
256 K bytes. 
• A database management system. 
This, like many other business pack
ages, is needed to strengthen the posi
tion of the IBM microcomputer in the 
business area. 
•An official RGB color monitor. I 
don't think IBM is going to go for this 
one, but it should. I have seen three 
separate IBM Personal Computers 
with RGB monitors. In all three cases, 
the monitor used did not have an in
put for the intensity signal and so 
could display only eight of the sixteen 
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CLEAR. QUICK. QUIET. 
ALL THREE, ONLY $1,095: 

You get sharp, easy-to-read printouts. You get them fast, 
over 1 50 characters per second, from a printer that's loaded 
with convenience features. 

The Heath/Zenith 25 Printer is a heavy-duty, high-speed, 
dot matrix printer. It produces up to 300 lines per minute with 
whisper-quiet smoothness. The entire 95-character ASCI I  
set prints in  upper case and lower case with descenders, in 
a 9 x 9 matrix. Al l  functions and timing are microprocessor
controlled. 

See your telephone white pages for the store nearest you. 
And stop in today for a demonstration of the Heath/Zenith 
25 Printer. If you can't get to a store, send $1 .00 for the new 
Zenith Data Systems Catalog of assembled commercial 
computers and also receive free the latest Heathkit Catalog. 
Write Heath Co., Dept. 334-854, Benton Harbor, Ml 49022. 

HEATH/ZENITH 
The features described below tell only part of the story. You 
have to see it in action to know how good it really is. Your strong partner 

Adjustable tractor-feed 
width with dual sets 
of tractors for smooth , 
bi-directional paper 
movement. Adjustable 
vertical and horizontal 
tabs. 

Character set includes 
33 block g raphic 
characters for charts 
and graphs. 

Character pitch is hard
ware or software-select
able at 10, 1 2 , 13.2 and 
1 6 . 5  characters per 
inch, for a maximum of 
222 characters per l ine. 
That gives you g reat 
flexibil ity in setting 
up forms. 

Heavy-duty construc
tion for reliable opera
tion and long life under 
dai ly use. 

· 

Standard RS-232C 
interfacing for compati
bi lity with most systems. 
Also 20m A current loop 
serial interface. 

Convenient cartridge 
ribbon for quick, no
mess replacement. 

Uses standard edge
punched papers in 
s ing le or m u lt ip le forms 
or fanfold. 

Completely endosed 
cabinet m uffles sound 
for q uiet operation .  

' In  kit form, F.O .B .  Benton Harbor, M I .  Also available completely assembled and 
tested at $1 ,595. Prices and specifications are subject to change without notice. 

S oftware- or hardware
selectable baud rates 
at 1 1 0 ,  1 50, 300, 600, 
1 200, 4800 and 9600. 

Special detectors tell 
you when you're o ut 
of paper or when paper 
jams. 

CP-204C 



Apple/6502 Software 
Development Tools from 
MicroCraft Systems, Inc. 

New CotnpuView Software 
RGL Real-time Graphics 
With RGL you can write programs for Apple II HI-RES 
graphics that move and rotate 3-D objects at real-time 
speeds--fast enough to make interactive animations 
possible. RGL is ideal for educational uses, interactive 
graphics are easy to program, even for beginners. An 
object is created by drawing lines in 3-D Space, and as it 
moves and rotates, its size and perspective are 
automatically adjusted. The source code library of 
example programs includes several two player games, a 
function to print a HI-RES screen, and many other 
graphics programs. Programs are very short, our tank 
battle animation, with game paddles controlling two tanks 
is only 4 pages long. 
A text file is compiled into a BRUNable program. RGL is 
a very efficient structured language, similar to 'C' . No 
additional hardware or software is needed. Also available 
on Apple CP/M disk. 

RGL System (Compiler and SuperEdit) . . . . . . . . . .  $130 
RGL compiler and documentation . . . . . . . . . . . . . .  $85 
Documentation with Demo disk . . . . . . . . . . . . . . .  $25 
Cassette vers. (Resident compiler and screen editor) . . .  $60 

SuperEdit Full Screen Editor 

Horizontal scrolling allows 80 columns • Move cursor by 
character, line or page • Search and replace • Block move 
and copy • Versions available for most 80 column boards 
SuperEdit . . . . . . . . . . . . .  $75 (Manual only . . .  $15) 

MacroLink complete 6502 Assembler 

Disk Assembler, unlimited sourcdile size, nestable file 
includes • Recursive macros and nestable conditional 
assembly • Links source or object code • Editor provided 
MacroLink . . . . . . . . . . .  $125 (Manual only . . .  $15) 

DiskScreen Disk utility 

Display a complete disk sector in hex and ASCII using 
HI-RES screen, edit sector by typing over display. With 
Source listing. . . . . . . . . . . . . . . . . . . . . . . . . .  $40 

Note: All programs require a single disk drive and 48K. 
When ordering please specify confi,guration. 

Inquire about 6800 and 8080/ZSO cross-assemblers. 

8086 Software 
• VEDIT full screen editor for CP/M-86, SCP 86-DOS and 

IBM Personal Computer. 

• CP/M-86 BIOS for popular S-100 disk controllers and 
SCP 8086 computer. Source Code $90 

V-COM Disassembler 
Finally a Z-80 disassembler for CP/M which produces 

easy to read code, a cross reference table and handles 
INTEL and ZILOG mnemonics. V-COM is exceptionally 
fast and produces an .ASM file directly from a .COM file. 
V-COM can accept two user created information files. One 
contains assignments of labels to 8 and 16 bit values; the 
second specifies the location of tables and ASCII strings. 
The resulting .ASM file will then contain labels and proper 
storage allocation for tables and strings. Each information 
file may contain nested 'INCLUDE' to other files. Each 
package includes variations of V-COM compatible with the 
TDL, MAC and two types of ZILOG assemblers. $80 

F astScreen CRT emulation and Screen Line Editor 

FASTSCREEN enhances your memory mapped 
hardware by providing a fast and highly compatible 
emulation of popular CRT terminals. The screen line 
editing allows you to move the cursor to any line on the 
screen, edit it and re-enter it without retyping. (Great 
when you mistype a long command line) . It also includes 
paging and optional interrupt driven keyboard routines. 
(FASTSCREEN is provided as source code and requires 
assembly language knowledge for installation.) $85 

PIICEON 24x80 SlOO 
Video Board 

The PIICEON V-100 offers memory mapped speed, 
but being I/0 mapped, uses no memory space nor bank 
select. FASTSCREEN is the perfect software driver for the 
V-1 00. Fully assembled and tested by PIICEON, the 
company known by OEMs for reliability. 
PII CEON with F ASTSCREEN . . . . . . . . . . . . . . . . . $480 
PII CEON board only . . . . . . . . . . . . . . . . . . . . . . $460 

Circle 4 1 1  on inquiry card. 



The Industry 
Standard is 
Uniquely User 
Oriented 

VEDIT is user oriented to make 
your editing for program development 
and word processing as fast and easy 
as possible. Particularly unique is the 
customization (installation) process 
which makes VEDIT the' only editing 
package that allows you to determine 
your own keyboard layout and use 
any available cursor and function 
keys. Just think of the difference it 
makes in your ease of learning and 
usage to type cursor and function keys 
instead of memorizing obscure control 
characters. The customization extends 
to much more, takes only a few 
minutes and requires no 
programming knowledge. 

Unequaled Hardware 
Support 

The CRT version directly 
supports over 35 terminals (including 
ANSI standard) in its installation 
menu and utilizes 'smart' terminal 
features such as line insert/ delete, 
reverse scroll, status line and reverse 
video. Function keys on terminals 
like the Televideo 920/950, Heath 
Hl9 ,  IBM 3101 and XEROX 820 are 
all supported. The memory mapped 
version is extremely flexible, supports 
bank select such as on the SSM VB3 
and screen sizes up to 70 X 200. 
With this level of customizability and 
hardware support, VEDIT will be fully 
integrated into your system. 

User Oriented 
Features 

You get the features you need, 
like searching, a scratchpad buffer for 
moving and rearranging sections of 
text, complete file handling on 
multiple drives and iteration macros. 
For ease of use VEDIT has features 
you won't find elsewhere, like 
· automatic indenting for use with 
structured languages such as Pascal 
and PI/I. You are less likely to make 
a mistake with VEDIT, but if you do, 
one key will 'Undo' the changes you 
made to a screen line. And if you 
run out of disk space with VEDIT, you 
can easily recover by deleting old files 
or even inserting another diskette. 
Take a hint from our customers who 
have other editors and word 
processors. They find VEDIT the 
fastest and most comfortable to use. 

Full Screen Editing 
with Exceptional 
Speed · 

VEDIT gives you true 'what you 
see is what you get' full screen 
editing. It creates and edits standard 
text files of up to one diskette in 
length, which are fully compatible 
with all compilers and text processors. 
VEDIT's unequalled speed is partly 

due to its ability to edit up to 47K of 
a file entirely in memory. There is 
no slow and annoying continuous 
disk accessing as found on most other 
editors/word processors. Yet you can 
still handle multiple files, insert a 
specified line range of another file 
anywhere in the text and even change 
diskettes. 

New Word 
Processing 

The new word-wrap and ability 
to print any part of the file makes 
VEDIT suitable for simple stand-alone 
word processing, or it may be used in 
conjunction with a text processor. 
Printer control characters can be 
imbedded in the file. The cursor's 
line and column positions can 
optionally be displayed. 

Now for 
Xerox· 820 
IBM 8088 

Ordering 
Many dealers carry VEDIT, or 

you may contact us for fast delivery. 
Specify your microcomputer, video 
board or the CRT terminal version, 
the 8080, Z80 or 8086 code version 
and disk format required. 
Demonstration versions available for 
some machines. 

VEDIT - Disk and manual 
For 8080 or Z80 . . . . . . . . .  $145 
For CP/M-86 or IBM 8086 . .  $195 

Manual only . . . . . . . . . . . . .  $15 

VISA or MASTERCARD Welcomed 

Apple II Softcard 1 TRS-80 II and I 
SuperBrain • Heath H8/H89 • Altos 
NorthStar ' Vector ' MP/M 1 IBM 

CP/\1 and MI'/M are registered trademarks of Digital He;earch. Inc. 
Apple I I  is registered trademark of Apple Computer. Inc. SonCanl isa 
trademark of Microson. THS-80 is a trademark of Tandy Corp. 

1955 Pauline Blvd. , Suite 200 
Ann Arbor, Michigan 48103 

Con1 uViaN P.RODUCTS, INC. 
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Text continued from page 64: 

possible colors. This is, again, a situa
tion where IBM has surrendered the 
guarantee of complete compatibility 
by not manufacturing the product 
itself. 
•A Winchester hard disk (the bigger, 
the better). Admittedly, this is a real 
guess, but it would make the IBM 
Personal Computer more attractive 
for certain business applications. The 
Apple III, a direct competitor to the 
IBM microcomputer, is now being of
fered with a Winchester disk. Is IBM 
going to ignore this? 
•Memory expansion past 256 K 
bytes. It may be possible to replace 
the 16 K-bit 4116 dynamic memory 
integrated circuits with the new 
64 K-bit devices, both on the main 
printed-circuit board and on the 
memory-expansion cards. If this can 
be done, the theoretical memory limit 
is the 20-bit, one-megabyte address
ing limit of the 8088 microprocessor. 
The actual limit is somewhat less than 
that-a memory map in the Technical 
Reference manual (see table 6) allows 
room for "future expansion" of 576 K 
bytes, for a total of 832 K bytes. 

Summary 
When I look at the several inches of 

IBM Personal Computer manuals 
that fill my bookshelf, I am reminded 
that there is so much about this 
system that I have left out .  Still, I 
have tried to talk about the most ex
citing and most important aspects of 
the system. The genius of the people 
who designed the IBM micro
computer is that they managed to do 
every thing conventionally but  
well-the IBM Personal Computer 
doesn't have any startling innova
tions, but it also lacks the moderate
to-fatal design problems that have 
plagued other microcomputers. 

The IBM Personal Comptuer isn't 
as well supported as the Radio Shack 
TRS-80 family or the Apple II, but 
then it hasn't been around very long. 
In two years or so, I think the IBM 
microcomputer will be one of the 
most popular and best-supported 
microcomputers around. This micro
computer is as close as I've ever seen 
to being all things to everybody. IBM 
should be proud of the people who 
designed it .  • 

Circle 319 on inquiry card. 



State-of-the-a hardware 
demands state-of-the-art software 
Operating Systems 8c Support Software from Technical Systems Consultants 
To perform to its fu l lest c a p a b i l i 
ties, y o u r  h a rd w a re d e m a n d s  
softwa re d e s i g ned t o  meet the 
spec i a l ized req u i rements of 
tod a y's m i croprocessors. State-of
the-a rt software from Tec h n i ca l 
Systems Consu ltants keeps pace 
with the ra p i d  a d vance ments i n  
c o m p uter tec h n o l o g y  so y o u r  
h a rd wa re c a n  l ive u p  t o  its fu l l  
potentia l .  O u r  c o m pl ete l i n e  of 
state-of-the-art softwa re i n c l udes:  

The UniFLEX™ Operating System 
Uni FLEX, a true m u lti-user, m u lti
ta s k i n g  system for the 6809 a n d  
68000 m icroprocessors, supports 
such featu res a s :  
• hiera rch i c a l  fi l e  systems 
• device i ndependent 1 / 0  
• fou r  G i g a byte d i s k  c a p a c ities 
• fu l l  fi l e  p rotection 
• i nter-ta s k  c o m m u n i cation via 

pi pes 
• 1 / 0  red i rection 
• task swa pping 
• fu l l  random-access fi l es 
• c o m p rehensive shel l  c o m m a n d  

l a n g ua g e  

U n i FLEX, structured f o r  l a rge-sca l e  
m i c roJ:)rocessor systems, wi l l  not 
run with m i n i m a l  systems and th us 
has avoided desi gn com prom ise. 
( Off-the-shelf versions a nd O E M  
l i c enses a re ava i l a ble.) 

The FLEX'M Operating System 
FLEX,  a powerfu l ,  ea sy-to-use 
operati ng system designed for 
the 6800 a n d  6809 m i c roproces
sors, incl udes :  
• dyna m i c  fi lespace a l locGtior:� 
• ra ndom fi les 
• batch job entry 
• a utomatic space com pression 
• E n g l ish error messages 
• user envi ron ment control 
• d i s k  resi d ent commands 
• f lex i b l e  device 1 / 0 
• pri nter spoo l i n g  
P l u s ,  F L E X  can accommodate 
h a rd d i s ks as wel l  as f loppies. The 
System is ava i l a b l e  off-the-shelf  
for a variety of systems and in a 
field-adapta b l e  version.  (OEM 
l i censes ava i l a b le.) 

FLEX and Uni FLEX a re tra dema rks of 
Technical  Systems Consultants, Inc.  

Support Software 
Tec h n i c a l Systems Consultants 
offers a fu l l  l i n e  of state-of-the-art 
s u p port softwme co m pati b l e  to 
FLEX a n d  U n i FLEX, some of which 
a re :  
• n ative C a n d  Pasca l c o m p i l ers 

for a dvanced p rog ra m m i n g  
• exte n d ed BAS I C  f o r  b u s i ness 

a n d  e d ucgti o n a l  a pp l i cations 
• text edit ing a n d  p rocess i n g  

softw a re 
• sort/ merge p a c k a g e  for busi

ness a pp l i cations 
• va riety of a bs o l ute and rel ocat

a b l e  asse m b le rs 
• debug a n d  d i a g n osti c  

p a c k a g es 
. . .  a n d  m ore. Write or c a l l  toda y  
f o r  o u r  broc h u res descri b i n g  
o u r  complete p rod uct l i ne. 

Box 2570,  2ID8 Kent Jl.venue 
West Lafayette, l n d i o n a  47906 
( 31 7 )  463-2502 Telex:  2 7-6143 

Scul pture by Joann Chaney 



EPSON MX-80 
Now in stock! 
C-ITOH STARWRITER: LETTER 
QUALITY PRINTING FOR UNDER 
$1  900!/ This daisy wheel printer 
gives high quality at a low price. 
25 cps. Parallel and serial inter
laces available. 

NEW INTEGRAL DATA:S 560 
PRINTER/ All the exciting features 
ot the 400 series plus 14 W' 
paper capacity. 132 col. graphics 
printer. 
IDS 445/Lower price and im
proved print head. Available with 
or without graphics. 
IDS 460/Features include corre
spondence quality printing. High 
resolution graphics. 

NEC SPINWRITER FROM THE 
FIRST NAME IN LETTER QUALITY 
PRINTERS/ Spin writer 7700 series. 
Compumart otters beautiful print 
quality with NEC Spin writer Termi
nals.'We carry all models !rom RO 
THRU KSR WITH NUMERIC KEY
PAD- 7710-7730. All versions give 
unsurpassed hard copy output! 

CENTRONICS 739/The latest inno
vations !rom the industry leader. 
and quiet too! 

Visit our giant 
ANN ARBOR STORE 
1250 North Main Street Ann Arbor. Michigan 

IMPORTANT ORDERING INFORMATION 

CLEARANCE ZENITH COLOR 
VIDEO MONITOR $275. 

SUPER SELIJNG TERMINALS FROM 
LEAR SIGLER/ Call tor quotes. 

ADM-3A/Industry·s favorite dumb 
terminal tor some very smart 
reasons. 

· ADM-5/More features tor less than 
you think! 
IT IS HERE! It is the new Intermedi
ate Terminal !rom Lear Siegler. 

NEC COLOR MONITOR/RECEIVER 
HIGH RESOLUTION/ 
Composite video using BNC con
nectors. 8-Pin connector tor VCR/ 
VTR video loop In/Out and 
television reception. 

SANYO MONITORS AT LOW COM
PUMART PRICES/Sanyo's new line 
ot CRT data display monitors are 
designed tor the display ot alpha
numeric or graphic data. 

9" SANYO B/W 
12" SANYO B/W 

$ 1 69. 
$289. 

1 2" SANYO W/ 
GREEN SCREEN 

13" SANYO COLOR 
$299. 
$495. 

WRITE FOR YOUR 
CHOICE OF FREE 
CATALOGS WITH 
YOUR LEnERHEAD 
OR BUSINESS CARD. 
MICRO 
The most com
plete catalog 
ot micro-com
puters. acc(,<S
sories and 
peripherals. 

DEC PDP/ 
LSI·n Systems 
configured and 
integrated with 
other manufac
turers compat
ibles. 

CALI. 800 343·5504. in Massachusetts. (617) 491·2700. phones open 
!rom 8.30 a.m to 7,00 p.m Mon-Frl ll.OO a.m to 4.00 p.m Sat. PO's, Accepted from Dun & Bradstreet rated companies-shipment 

NOVATION CAT ACOUSTIC 
MODEM Answer Originate. 
NEW! D-CAT Direct Connect 
Modem !rom Novation. 

MATROX PRODUCTS/the 
complete line. 

DYSAN DISKETTES/The standard. 
Available in 5 W'. 8" sot! or hard 
sectored. single or double density. 

MEMOREX DISKETTES/5W' disks 
with hub ring tor Apple drives 

MOTOROLA 4116-2/200 nano sec
ond. plastic case. $3.50 ea. 

NEWI GILTRONIX RS 232 SWITCH/ 
You can connect three peripherals 
to one computer or three com
puters to one peripheral. Switches 
the eight most important RS 232 
signals. 

DEC LS1-ll/Compumart now 
otters the entire product line. 

CALL FOR PRICES AND DELIVERY 

HP-41C CALCULATORS 
MEMORY MODULES tor storing 
programs ot up to 2000 lines ot 
program memory. 
"EXTRA SMART" CARD READER. 
Records programs and data back 
onto blank magcards. 
THE PRINTER. Upper and lower 
case. High resolution plotting. 

APPIJCATION MODULES 
NEW SUPER 41-CV SYSTEMS with 
Quad RAMS built-in. Maximum 
memory on-board leaves slots 
open tor Application Pacs and 
peripherals. 
82104A CARD READER 
82143A + PRINTER 

RM EXPANSION ACCESSORIES 
AIM- CALL SPECS AND PRICES 

APPLE ID IS IN STOCK/ Apple ill 
Information Analyst Package-
128K Apple III. Black and White 
Monitor 12". and information ana
lyst sottware. 

TOP SOFTWARE PACKAGES FROM 
COMPUMART 

VISICALC/FOR APPLE/FOR HP/ 
FOR COMMODORE/FOR ATARI 

SOFTWARE FROM APPLE/ Apple 
Plot (the perfect graphic comple
ment tor Visicalc/Dow Jones News & Quotes/Apple Fortrom/Apple 
Writer/Pascal Language System/ 
Controller Business System 

PERSONAL SOFTWARE/ Visidex/ 
Visitrend/ Visiplol/ Visiterm 

MUSE/Super Text 

MOUNTAIN COMPUTER/ 
Expansion accessories tor Apple/ 
Super Talker/The Music System/ 
ROM plus board with Keyboard 
tiller/ROM Writer/Clock Calen
dar/ A to D and D to A Converter/ 
Clock tor Apple/CPS Multifunction 
Board 

VIDEX/Video Term ( 80 col. x 24 
line. 7x9 Matrix plug in compati
ble board tor Apple II)  w;wo 
graphics EPROM/SSM Serial & 
Parallel. Apple Interlace; ABT's 
Numeric Key Plan/California 
Microcomputer Keyboard 

VIC 20 PERSONAL COMPUTER 
FROM COMMODORE 

contingent upon receipts of signed purchase order. SALE PRICES. Valid lor month ot magazine date only-all prices sub

ject to change without notice. Our Ann Arbor retail store is open 

1 1 :00 a.m.lo 7:00 p.m. Tues-Fri. l i :OO a.m. to 5:00p.m. on Saturdays. 
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WE HAVE IT! $5699 CONSTELLATION/Up to 64 com

puters connected to a 5. 10 or 20 
megabyte winchester. 

MIRROR/Interface tor video 
backup system. 

OMNI NET/ Unlimited number ot 
computers and peripherals con
nected by two wire twisted pair 
cable. Maximum ot 4000 teet end 
to end. 

At last a CPM based system that looks like it belongs in your office. 
The 820 can be ordered with 5V4" or 8" drive and a family of printers 
from NEC SP!NWRITERS. for letter quality, to the many currently avail
able dol matrix printers. 

CALL US FOR PRICES ON YOUR SPECIFIC CONFIGURATION. 

We recommend this system to our professional/business customers. 

A GREAT PRICE FOR A LOT OF MACHINE. SPECS: SCREEN 24 LINES x 1 80 CHARACTERS. DISK 5V4 DUAL OR 8" DUAL. KEYBOARD TYPEWRITER 
STYLE WITH 20 KEY PADS. PORTS INCLUDE SERIAL AND PARALLEL 
(I EACH). 1 
SPECIAL INTRODUCTORY SYSTEM PRICE SAVE $1000. 

820 SYSTEM I (5 1/4" DUAL) W / 
SPINWRITER CPM AND WORD
STAR-$5699. 

820 SYSTEM U (8" DUAL) WI 
SPINWRITER CPM AND WORD
STAR- $6699. 

. .. 

'l' Rockwell International 
Authorised Dealer 
Accept No Less 
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Accept No Less 
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Accept No Less 

We just might be the largest independent small systems dealer in the country. Here's why: 
COMPUMART has been serving the computer needs ol industry since 1971 .  
We stock. lor immediate shipment. only those products !rom the finest micro-computer 

manulacturers. 
And any product. except soltware. can be returned within 10 days tor a lull relund - even 

if you just change your mind. We also honor all manulacturers' warranties. Our expert 
technicians will service any product we sell . 

Call us lor more inlormation on products. product configuration and service. Our phones 
are open Monday thru Friday. 8:30 a.m. to 7:00 p.m. and Saturday liDO a.m. to 4,00 p.m. 

We have a stat! ol highly knowledgeable sales people waiting to hear !rom you. and 
to help. Because service is what we're all about. 
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Authorized Dealer 
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·Ciarcia's Circuit Cella·r · 

Analog Interfacing 
the Real World 

• 
In 

Most Circuit Cellar articles present 
basic concepts of digital electronics in 
the form of novel construction proj
ects. Sometimes, however, I have to 
cover a significant subject without a 
disguise . 

One such subject area is analog-to
digital (A/D) and digital-to-analog 
(D/ A) conversion. It has been about 
three years since I last wrote an article 
discussing these essential processes. 
Judging from my mail, many new 
readers of BYTE are just now dis
covering that their computers can be 
connected to more than a printer and 
modem. With these readers in mind, I 
am presenting basic information on 
AID and D/ A conversion in addition 
to the usual construction project. 

Meet the Real World 
Many applications for computer 

controls exist around the home, such 
as energy management, security, and 
environmental monitoring. All these 
applications require measurement in
puts and control outputs in quantities 

Copyright © 1 982 by Steven A .  Ciarcia. All 
rights reserved. 
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Steve Garcia 
POB 582 

Glastonbury, CT 06033 

not easily expressed in the 0- and 
+ 5-volt (V) transistor-transistor 
logic (TTL) levels present in your 
computer. 

An energy-management system, 

for example, m<w need to monitor a 
temperature range of 0 to 100 °C with 
a resolution of 0 .1  ° .  The thermocou
ple sensing this temperature range 
might generate only 1 or 2 millivolts 

. . . . 

� P� Compatible 8-Bit · DAC 

AD668 SING L E ·SUPPL V "OACPORT>" 

Photo 1:  Interfacing digital computer systems to their external analog environ
ment has been made easy by the development of integrated digital-to-analog con
verters, such as this AD558 component from A nalog Devices, Inc. , POB 280, 
Norwood, MA 02062, (61 7) 935-5565. 

Circ le  22 on inqu iry card. .....,. 



A com plete com puter i n  the space of an 8 inch disk d rive! A C I  computers w i l l  run standard 
C P/M* software and work with any term i nal or  pri nter which has an RS-232 i nterface. Ask 
you r  com p uter dealer, or  contact us for fu l l  i nformati on .  Dealer/Distributor inquiries invited. 



(m V) per degree. A proportional
drive pump motor in the same system 
might require a 2 .40-V set-point con
trol input to produce the proper flow 
rate through the system. 

Systems such as these are in the 
"real world, "  the continuous, analog 
environment outside the binary 
logic-0 and logic-1 domain of digital 
computers. A computer system's in
teraction with the real world requires 
some scheme for translating analog 
measurements to and from quantized 
binary equivalents. 

In this article, therefore, we'll look 
at the design and construction of 
economical analog interfaces. I shall 
first outline the basics of digital-to
analog conversion and then go on to 
analog-to-digital conversion, describ
ing the design of a low-cost circuit for 
each. Finally, I'll describe the charac
teristics and use of some of the newer 
Dl A- and AID-converter compo
nents on the market. 

Digital-to-Analog Conversion 
The digital-to-analog converter can 

be thought of as a digitally controlled 
programmable potentiometer that 
produces an analog output voltage. 
This output voltage V0 is the product 
of a digital signal D, a multiplier con
stant K (usually 1), and an analog ref
erence voltage VREF, related by the 
following equation: 

The binary value transmitted to the 

M S B  R S W l  

2 R  SW2 

4R SW3 

L S B  B R  SW4 

Dl A converter by the computer is a 
binary fraction representing what 
portion of the full possible output 
voltage is to be emitted. The fraction 
is multiplied by a reference voltage, 
which can be either fixed or variable . 
Dl A converters with variable refer
ence voltages are often referred to as 
"multiplying" Dl A converters, al
though all D I A converters can be 
said to multiply. 

In finite binary fractions, the most 
significant bit (MSB) has a value of 1/z 

(that is, 2· 1 ) ,  the next most significant 
bit is 1/4 (2-2), and the least significant 
bit (LSB) is ( Vz )" or 2·•, where n is the 
number of bits in the binary fraction. 
If all the bits in the fraction are 
added, the sum approaches 1; the 
more bits in the fraction, the closer 
the sum is to 1 .  The difference be
tween 1 and the approach to 1 is the 
quantization error of the digital 
system. I'll discuss this later. 

Different implementations of Dl A 
converters (and AID converters, too) 
use different formats for representing 
the binary digital quantities. One 
basic difference is the systems' capac
ities for representing negative binary 
numbers and negative voltages; some 
can and some can't .  Analog-interface 
systems that can represent both are 
called bipolar converters; systems 
that can handle only positive voltages 
and quantities are called unipolar. 

Unipolar converters chiefly use 
straight binary and binary-coded
decimal (BCD) representations of 
digital quantities. Bipolar converters 

R F 

B I N A R Y  " 1 "  • SW I T C H  C LO S E D  
B I N A R Y  "0"  • SW I T C H  O P E N  

V o u T  

Figure 1:  A 4-bit weighted-resistor digital-to-analog converter. A 4-bit word is used to  
control four single-pole, single-throw solid-state switches. Each switch is in  series with a 
resistor. The resistor values are related as powers of 2. The other sides of the switches 
are connected together at the summing point of an operational amplifier. Currents with 
magnitudes inversely proportional to the resistors are generated when the switches are 
closed. They are summed by the operational amplifier and converted to a correspond
ing voltage. 
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use a vari.ety of representations, in
cluding offset binary, one's- and 
two's-complement formats, and Gray 
code. For brevity, I will limit this dis
cussion to converters using straight 
binary and offset binary represen-
tations. , 

Offset binary differs from straight 
binary only slightly . In offset binary, 
a number consisting of all zeros is 
said to represent the most negative 
possible quantity. The most obvious 
consequence of this convention is that 
the most significant bit acts as a sign 
bit, 0 for negative values and 1 for 
positive. For instance, in offset nota
tion the bit string 01000000 represents 
- 64, while the bit string 11000000 
stands for + 64 .  

The translation of digital values to 
proportional analog values is per
formed by either of two basic Dl A
conversion circuits: the weighted
resistor circui t  or the R-2R circuit. 
The weighted-resistor converter is by 
far the simpler and more straightfor
ward. This parallel decoder requires 
only one resistor per input bit. 

In the weighted-resistor D I A con
verter, solid-state switches are driven 
directly from the signals that repre
sent the digital number D. Individual 
currents with voltage magnitudes re
lated by powers of 2 (magnitudes of 
l!z , 1/4 , %, . . .  , z-·) are generated and 
summed by connecting a network of 
resistors with values of R, 2R, 4R, . . .  , 
2"R between the reference voltage 
- VREF and the summing point of an 
operational amplifier (op amp) by 
means of the set of electronic 
switches. After being summed, the 
various currents are converted to a 
voltage by the op amp, as shown in 
figure 1 .  

While this may appear t o  b e  a sim
ple answer to an otherwise complex 
problem, this method has some sig
nificant drawbacks. The accuracy of 
this type of converter is a function of 
the combined accuracies of the 
resistors, switches (all switches have 
some resistance), and the output 
amplifier. In Dl A-conversion sys
tems of greater than 10 bits resolu
tion, the values of the . resistors be
come extremely large, and the resul
tant current flow is reduced to such a 
low value as to be lost in circuit noise. 

Circle 408 on inquiry card .....,. 



• Full Computer Keyboard • Memory Expansion to 32K RAM 
• 1 6  Colors/4 Sound Generators • I ncludes Microsoft™/PET® BASIC 
• 66 Graphics · characters • Connects to TV or Monitor 

• Recreation , Education & Personal Computing Programs 
• Peripheral Equipment : Joystick, Paddles , Disk Drive , Printer, Cassette unit 

• Telephone Modem for Communicating with outside Information Sources 
• 4 Programmable Function Keys 

For more i nformation on the V I C-20's excit i n g  
Space Games, Personal Software, a n d  P rogram m i ng capabi l it ies,  

v is i t  you r  Com modore Dealer ,  or write: 
V IC-20, Com modore Busi ness Mach ines,  681 Moore Road , K i n g  of Prussia, PA 1 9406 
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S W 4  2 R  
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Figure 2 :  A 4-bit R-2R-type resistor-ladder digital-to-analog converter. This type of 
Dl A converter makes use of a resistor-ladder network constructed with resistors of 
value R and 2R. The topology of this network is such that the current flowing into any 
branch of a three-branch node will divide itself equally through the two remaining 
branches. Because of this, the current will divide itself in half as it passes through each 
node on its way to the end of the ladder. The four switches are again related as powers 
of 2. The position of each switch with respect to its distance from the end of the ladder 
determines its binary significance. 
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TYPICAL VAL IJES 
R I 4 • R 1 5 • 2 . 0 K 
VR E F  • 4.0 V O LTS 
C • 33 p F  
I R E F  • 2 m  A N O M I N AL 

I O U T • A [ 01 I 2 + 0 2 1 4 + 0 3 1 8  + 04 I 16 + 05 I 32 + 06 1 6 4  + 07 I 1 2 8  + 0 8 1 2 5 6 ] 
W H E R E  A e; V R E F I R I 4  
A N D  O N  • 1 F O R  H I G H  LOG I C  L E V E L  

O N  • 0 F O R  L O W  LO G I C  L E V E L  

Figure 3:  A circuit employing the Motorola MC1408-8, a typical 8-bit current-output 
monolithic multiplying Dl A converter. This integrated circuit contains an R-2R net
work like the one in figure 2, plus additional current-switching logic. 
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For example, in an 8-bit 0/ A con
verter with R ( the value of the resistor 
for the most significant bit) set to 10 k . 
ohms, the value of the resistor for the 
least significant bit turns out to be 
1 .28 megohms. With a reference volt
age of 10.00 V, only 7.8 micro
amperes would flow into the opera
tional amplifier. This current is signif
icantly below the response threshold 
of most low-cost op amps and would 
not be detected. Lowering the value 
of R to 100 ohms creates the opposite 
problem. At a reference voltage of 
10.00 V, the input current to the 
amplifier would be 100 milliamperes 
(rnA), more than most op amps can 
handle. 

A reasonable . alternative to the 
weighted-resistor 0/ A converter is 
the R-2R 0/ A converter, often re
ferred to as a resistor-ladder con
verter. The R-2R 0 /  A converter is 
the more widely used type even 
though it uses more components than 
the weighted-resistor type. A simple 
R-2R design is shown in the schematic 
diagram of figure 2 on page 76, in
cluding the reference voltage, a set of 
binary switches, and an output 
amplifier. The basis of this converter 
is a ladder network constructed with 
resistors of two values, R and 2R. 

In each bit position of the network, 
one resistor (2R) is in series with the 
bit switch, and the other (R) is in the 
summing line, so that the combina
tion forms a pi network. This sug
gests that the impedances of the three · 
branches of any node are equal, and 
that a current I, flowing into a node 
through one branch, flows out as I/2 
through the other two branches. In 
other words, the current produced in 
the network by closing a bit switch is 
cut by half as it passes through each 
node on the way to the end of the lad
der. Simply stated, the position of a 
switch with respect to the point where 
the current is measured determines 
the binary significance of the par
ticular switch closure. 

The R-2R 0/ A converter is easy to 
manufacture because only two 
resistor values are needed. The com
ponent stock 'could be reduced to one 
resistor value if two are used in series 
for each bit. Keeping matched resistor 



Stop the Floppy Shuffle 
, 

Announcing 
The David Hard Disk Subsystem 
Compared to cassettes, 
floppies were the 
greatest thing 
since the inte
grated chip. 
But with in
creased ap
plications, 
data bases, 
and speed 
requirements, 
a lot of busi
ness people are 
spending more time 
doing the "Floppy Shuffle" 
and less time doing work. 

Now with Kanan's 
David Hard Disk Sub
system you can have 
32 times the storage of 
a mini-floppy in about 
the same amount of 

space. At a cost per 
megabyte that really 

makes sense, the David 
Subsystem is available 

for a variety of micro
computers. 

So if you own a personal 
computer, check into the 

David Hard Disk Subsystem at 

your local dealer and stop do
ing the Floppy Shuffle. And if 
you want real timesharing 
capabilities, a networking 
card is available. 

The David Subsystem is 
available immediately. 

Toll-free Information Line 

800-528-4563 

KONAN CORPORATION 
1448 NORTH 27TH A VE, PHOENIX, AZ 85009 
(6021 269-2649, TWX/TELEX 910951 1552 
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Figure 4: Output characteristics of  a digital-to-analog converter showing least
significant-bit quantization. 

X-8000 (System 3) $7053 

• Z8000 CPU with memory 
ma nagement 

• 256K bytes RAM 

• 8 seria l  1/0 ports 

• Dual  8" floppy d isk  d rives 

• Mu lti-user operati ng system 

• 15  slot backplane, 40 a m p  
power su pply 

• Meets I EEE M u lt ibus standard 
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Z8000 or 68000 
X-6000 (System 4) $7099 

• 68000 CPU (8 M hz) 

• 256K bytes RAM 

• 2 seria l ,  4 paral le l  1/0 ports 

• Dual  8" floppy disk drives 

• Operati ng system 

• 15 slot backplane, 40 amp 
power supply 

• Meets I EEE M u ltibus sta ndard 
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values that have the same tempera
ture coefficients contributes to a very 
stable design. Certain trade-offs are 
required between ladder resistance 
values and current flow to balance ac
curacy and noise. 

One form of the R-2R ladder circuit 
is found in the multiplying digital-to
analog converter. Multiplying D/ A 
converters, which utilize external 
variable analog reference voltages, 
produce outputs that are directly pro
portional to the product of the digital 
input multiplied by this reference. 
Functionally, these converters are 
available as current- or voltage
output types. The current-output 
devices are faster and less complex 
because they do not include addi
tional output-amplifier stages. There
fore, they cost less than voltage 
types. 

Probably the most economical 
current-output 8-bit multiplying D/ A 
converter is the Motorola MC1408-8, 
shown in figure 3. It is duplicated by 

Options (X-8000 or X-6000) 

• U p  to 16 megabytes RAM 

• Winchester d i s k  d rives 

• Cartridge d is k  d rives 

• I ntel l igent 1/0 board 

Peripherals 
• Ampex Dia logue 80 CRT $1045 
• Dual  Qume floppy d i s k  d rives 

with case and power supply $1545 

5710 Drexel Avenue 
Chicago. I l l inois 6063 7 

312 684-3183 



Satisfy your demand for text and sophisticated graphics 
Features 
• compact single board display controller • high 
efficiency 6809 microprocessor • Telidon alpha
numeric/geometric Videotex software in ROM • RS232C full duplex communication • independent 
transmit/receive baud rates, strap selectable from 
75 to 9600 baud (odd , even or no parity). • 200 x 
256 x 4 bit h igh speed raster video RAM • 8 grey 
levels (black to white) ,  6 colors and blinking 
white • RS 1 70 RGB video and composite sync 
outputs. • input device interface for optional 
keypad or  keyboard . • 8 character sizes including 
a maximum of 20 l ines of 40 characters each . 

Block M osaic Geometric 

Ease of Operation 
By virtue of the Picture Des<;ription Instruction 
(PDI)  protocol used in Telidon Systems , images 
may be created from familiar graphic primitives 
such as points, l ines, arcs and polygons. This 
same presentation level protocol is recognized 
as an international videotex standard and forms 
the kernel of the protocol selected by AT & T for 
their image communication networks . The use of 
an 8 bit data format, ASCI I  standard characters 
and RS232C serial communication , enhances the 
general purpose nature of the NORPAK display 
generator. 

Applications 
The compact size and low power consumption 
of the basic module facilitates integration into a 
complete display unit which may include a monitor 
and other specialized communications interfaces. 
It may be used as a simple output device 
connected to a computer or may form part of a 
stand-alone workstation . Many users who have 
been introduced to the potential of color graphics, 
through low resolution mosaic displays, will enjoy 
the increased spatial resolution of the pixel 
oriented raster bit plane technology. Some of the 
many potential applications include: 

• display generator for VIDEOTEX applications 
• output device for system status in a process 

control environment 
• business graphics generation 
• student display for educational applications 
• graphic artists sketchpad 
• video games 

This color display generator is available from 
stock for $499.00 ( U .S . )  For more information 
contact our sales office. (OEM discounts available). 

the 
Norpak 

Color 
Raster 

Display 
Generator 

the only 
thing 

better 
than our 

picture 
• 

IS OUr 
price 

orpak 
NORPAK LIMITED 
10 Hearst Way 
Kanata, Ontario 
Canada, K2L 2P4 
(613) 592-4164 

NORPA K  LIM ITED 
Bridge Admin istration Building 
Suite 101 
Ogdensburg, New York 
U.S.A. 1 3669 
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a number of companies under similar 
names . (For  instance,  Analog 
Devices, Inc . ,  calls its version the 
AD1408 . )  This monolithic integrated 
circuit contains an R-2R ladder net
work and current-switching logic. 
Each binary bit controls a switch that 
regulates the current flowing through 
the ladder. If an 8-bit digital input of 
binary 11000000 (decimal 192) and a 
2-mA reference current (derived from 
VREF) are applied to the control lines 
of the converter, the output current 

C O N T R O L  
I N P U T S  

� 
cs C'E 

+ 6 ,  B V  

R 1  R 2  
5 0 0  5 K  

16 SPAN O F F S E T  

1 K  2 . 2  K 47 p F  

14 1 . 8  K 
V R E F  + 1 p. F  2. 7 K 

+ l 1 6 V  l 1 p. F  1 5 0 p F  
4 1 6 V  l ouT 
15 

Vo u T  
G N D  - 5 . 12 T O  + 5 . 1 2 V  

- 1 2 v 
3 

+ 1 2  v 
Figure 5: Schematic diagram of the final 8-bit M C1408-8-based 
multiplying digital-to-analog converter with span and offset ad
justments. 

4 7 

would be equal to 192/256 X 2 rnA 
or 1 .50 rnA. 

Note that when binary 11111111 
(decimal 255) is applied, there is 
always a remainder current equal to 
the least significant bit. This current 
is shunted to ground, and the max
imum output current differs from the 
reference-amplifier current by a fac
tor of 255/256. It comes out to be 
1 .992 rnA for a 2.0-mA reference cur
rent. The relative accuracy of the 
MC1408-8 version is ± 1/z of the least 

D I G I TA L  I N P U T  D A T A  

L S 8  M S 8  
D 8 0  D 8 1  D 8 2  D 8 3  D 84 D85 D 8 6  D 8 7 

significant bit, or 0 .19 percent of full 
scale (see figure 4) .  This is more than 
adequate for most personal computer 
analog-control applications. 

The final such circuit (see figure 5 
on page 80) is an 8-bit multiplying 
D I A converter that  uses the 
MC1408-8. As previously outlined, 
"multiplying" means that it uses an 
external variable reference voltage. In 
this case, a 6 . 8-V zener-diode
regulated voltage is passed through a 
resistor that sets the current flowing 

Vo u T S E N S E  

Vo u T  S E L E C T  

Figure 6: Functional block diagram of the A nalog Devices AD558 digital-to-analog converter. 
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into pin 14 to approximately 2 rnA. 
An additional resistor of value R1 

(also in this current leg) allows the 
current to be varied by a small per
centage and provides the ability to 
adjust the full-scale range of the con
verter. The output of the converter is 
a current equivalent to the product of 
the reference current and the binary 
data on the control lines. The current 
is converted to a voltage through IC2. 

W R I TE 
E N A B L E  

9 CI 
D 0 L.::>----=-t 0 8 0  

D 1  0 8 1  
3 D2 L.;>----=-t O B 2  
4 � B 3  

+5 - 1 5 V * 

1 1  

A D 5 5 8 

When used in the offset-binary mode, 
the converter output is zero-offset 
through the use of the offset-adjust
ment potentiometer R2. 

In offset binary, a value of  hexa
decimal 00 produces an output of 
- 5 V from the converter. Hexa
decimal FF produces an output of 
+ 5 V. In offset binary, if the most 
significant bit is 0, the output is 
negative; if the most significant bit is 

0 - 2 . 5 6 V  D A T A  B U S  
D 3  

D 4  

D 5  

5 0 8 4 R A N G E  S E L E C T O R  Vo U T 1-"
1...;.4 ---c.-... 

S E L EC T  

D E C O D E D  
A D D R ESS 

6 0 8 5  
7 O B 6  D6 1::>--.....:...f 

D7 8 0 8 7 

10 cs 
G N D  G N D  

1 2  13 

0 - 1 0 V  

* 15 VOLT S U P P LY R E Q U I R E D  
F O R  0 · 10V O U T P U T  R A N G E  

Figure 7 :  Schematic diagram outlining typical connection of the ADSSB. 

C LO C K  

V O L T A G E  
C O M P A R AT O R  

M - B I T  
D I G  I T A L - T O - A N A LO G  
C O N V E R T E R  

M - B I T  
B l  N A R Y  COU N T E R  

N - B I T  
PA R A L L E L  
O U T P U T  

R E S E T  

Figure 8: Block diagram of  a basic binary-ramp-counter AID converter. 
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1, the output is positive. Since the 
converter has a range of 10 V and is 
an 8-bit device, the resolution of the 
converter is 1 /256 of 10 V, or ap
proximately 40 m V. This means that 
the smallest output increments will be 
in 40-m V steps. Changing this to finer 
increments requires that the range be 
shorter ,  such a s  + 2 . 5 6  V to 
- 2.56 V. By adjusting the span and 
zeroing potentiometers, any reason
able range may be chosen. The 
resolution, however, will always be 
equal to the least significant bit or 
1/256 of the range. With the 1408, the 
accuracy will be ± 1/z of the least 
significant bit . 

Using this circuit is simply a matter 
of connecting the input lines of IC1 to 
a convenient latched parallel-output 
port . Arty 8-bit value sent to that port 
will be converted to a voltage propor
tioned to that output. 

While we don't have to contend 
with wiring up the actual ladder net
work to construct the 0/ A converter 
in figure 5, a parallel port and many 
discrete components are still re
quired. Fortunately, analog I/0 (in
put/ output) technology has devel
oped quickly in recent years, and 
sophisticated integrated circuits have 
become available, such as the Analog 
Devices AD558. 

This 8-bit 0/ A converter can re
place all the components previously 
discussed, including the parallel port, 
with a single chip. The AD558, 
shown in the block diagram of figure 
6, contains an 8-bit latch, R-2R ladder 
network, reference voltage source, 
and output amplifier. The AD558 can 
run on a + 5- to + 15-V power supply 
and can be jumper-selected for 0- to 
2 .56-V or 0- to - 10-V ranges. Using 
a separate operational amplifier, an 
offset converter can be configured or 
the ranges modified. 

The AD558 can be used as a trans
parent D I A converter similar to the 
1408 by holding the chip-enable and 
chip-select lines constantly low. 
However, it was primarily designed 
to be bus operated and appear as a 
"write-only" location in memory or 
I /0 address space. Typical connec
tions consist of a decoded address 
strobe, a write-enable signal, and the 
8-bit data bus (illustrated in figure 7). 

Circle 24 on inquiry card. --+ 
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Expect more from Percom. You won't be disappointed. 
Percom's double-density Z Controller for the H-89 is 
now available. Besides its many outstanding drive 
control features, the Z Controller includes a bonus 
parallel port that lets you directly connect your com
puter to a standard, off-the-shelf Epson MX-80, Oki
data Microline 80 or other low-cost printer. 

• Controls up to four single- or double-headed mini-disk drives. 
• Handles 35-, 40-, 77- and 80-track drives, and other standard 
track densities. • Formatted data storage capacity of 80-track dis
kettes is over 368 Kbytes. Forty-track diskettes store over 184 
Kbytes. Capacities for other track densities are proportional. A Z 
system with four double-headed, 80-track drives provides almost 
3 megabytes of on-line data. • The Z Controller co-resides with 
your H-89 disk drive controller. Your software can select either, 
and you don't have to move drives around when switching be
tween systems. • The Z Controller includes Percom's proven dig
ital data separator circuit and a dependable write-prewmpensation 
circuit. Expect reliable disk operation for a long, long time under 'Z' 
control. • The Percom Z Controller is priced at only $249.95, com
plete with HDOS-compatible disk drivers on diskette, internal inter
connecting cable and comprehensive users manual. 

System requirements - H-89 Computer with 24 Kbytes memo
ry (min), Replacement ROM Kit H-88-7 and HDOS 2.0. 

I LJE�ll()M I 
PERCOM DATA C O M PANY, I N C .  
1 1 220 PAGEMILL R D .  DALLAS. T X  75243 

[21 41 340-7081 
Toll-Free Order Number: 1 -800-527-1222 

<D 1981 PERCOM DATA COMPANY. Inc. 
PERCOM. ZFD-40 and ZFD-80 are trademarks of Percom Data Company. 
CP/M is a trademark of Digital Research Corporation. 

Add-On Z Drives for H-89, H-8 Computers 

• Forty- and eighty-track densities in either 1 - or 2-drive modules. 
• All drives are rated for single- and double-density operation. With 
a Z Controller, an SO-track drive can store over 364 Kbytes (for
matted, one-side), a 40-track drive can store over 184 Kbytes. 
• Some models permit "flippy" storage, letting you flip a diskette 
and store files on the second side. eZ drives are fully tested, includ
ing a 48-hour operating burn-in to prevent shipment of drives with 
latent defects. • Assembled and tested one-drive units from only 
$399, two-drive units from only $795. 

System requirements - H-89 or H-8 computer with 16-Kbyte 
RAM, Heath first-drive floppy disk system, HDOS and drives inter
connecting cable. (Two-drive interconnecting cable optionally 
available from Percom) 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

Watch for announcement of 'Z' CP/M. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Yes . . .  I 'd like to know more about Percom Z drives and the 
Z Controller. Rush me free literature. 

Send to 

PERCOM DATA COMPANY, Inc., Dept. 26-803 
1 1220 Pagemill Rd. Dallas. TX 75243 

name 

street 

city state 

zip phone number 

MAIL TODAY! 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 



(Many readers have written to me 
requesting circuits that facilitate con
necting an analog x, y-coordinate 
chart recorder to a computer. Two 
AD558s addressed separately are all 
that is required. )  

Analog-to-Digital Converters 
In this sort of presentation, it is 

always a good idea to discuss digital
to-analog converters first .  They are 
not complex and have only two basic 
methods of conversion worth discuss
ing. Also, by introducing them first, I 
hope that you will become aware of 
the process of binary conversion and 
appreciate the concepts of resolution 
and accuracy. Practically speaking, 
however, if you're going to use your 
computer in a data-acquisition mode, 
say reading and recording tempera
tures, you need an analog-to-digital 
(A/D) converter. 

An AID converter converts analog 
voltages into a digital representation 
compatible with the computer's input 
needs. Akin to the 8-bit D/ A con
verter, an AID converter is subject to 
the same conversion rules. If you are 
trying to read a 10-V signal with an 
8-bit converter, the resolution will be 
1 /256 of 10 V ( approxima tely 
40 m V), and the accuracy will be 
± 1/z the least significant bit. 

For greater resolution, more output 
bits are necessary. The number of bits 
does not set the input voltage range of 
a converter; i t  only determines with 
what precision the output value is 
represented . An 8-bit  converter 
(either AID or D/ A) can be set up 
just as easily to cover a range of 0 to 
- 1 V as it can be to cover 0 to 
+ 1000 V. Often the same circuitry is 
used with only a final amplification 
stage or resistor-divider network 
changed. Note that an 8-bit converter 
with a range of 1000 V has a resolu
tion of only 4 V, and it would be 
useless to measure 0- to 10-V signals. 
The problem can be reconciled in a 
number of ways. The easiest solution 
is to use a converter with more bits. A 
16-bit converter, which has 65,536 
steps instead of 256, would cover the 
same 1000-V range in 15-mV in-
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Figure 10: A software-driven 8-bit AID converter. 
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crements. Figure 11: Block diagram of a typical 8-bit successive-approximation AID-conversion 
For personal computing, a reason- system. 
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L rH 
The dedicated power of this complete single board computer is provided to 
each user, making the DISCOVERY MULTIPROCESSOR unique among 
multi-user systems. With the power and expandability of distributed process

ing • With the economy of shared peripherals • With the flexibility of shared 
and public files • And all of this with full CP/M* and S - 1 00 compatibi lity. 

Multiprocessing Software Multiprocessing Hardware 
Our Distributed Processing Oper
ating System, dpc/os"', resides in  
the Service Processor, establishing a 

CP/M environment for each user 
and managing access to the shared 
system resources. Multiuser facilities 
are provided for print spooling, for 
interprocessor communication and 
for private, public and shared-update 
files. Several processors can be em
ployed concurrently by a single user 
via the enhanced batch submit facil
ities. And with DISCOVERY all 
CP/M compatible programs will 
execute without modification, thus 
protecting your software investment 

The ACE 64 K Distributed Process
ing Single Board Computer, the 
dpc-180'" gives the DISCOVERY 

MULTIPROCESSOR its own unique 

architecture. One DPC is dedicated 
to each user providing exclusive use 
of the on board Z-80, 64K ram and 
serial I /0. Access to the shared 
resources is provided by an ex
panded DPC used as a Service 
Processor. Additional users can be 
added at any time by simply inserting 
additional DPC's _  into the standard 
S - 1 00 bus - up to a total of sixteen 
user processors in a single chassis 1 

* CP/M is a registered TM of Digital Research, Inc. 

DISCOVERY has been proven in installations throughout the World. 
If you need the Power of Multiprocessing . . .  it's time you discovered us ! 

The ACE DISCOVERY MULTIPROCESSOR dedi

cates a complete 64K Z-80 Distributed Processing single 

board Computer. the dpc-180'" to each user. An ex

panded DPC coordinates all of the system activities. 

Multiuser mainframes with 192K ram start at 
under $6000. The 64K dp0'180'" is priced at 
$ 1 395. Immediate delivery. A complete line of 
standard peripherals including a 26M byte hard 
disk subsystem can be supplied on request 

Dealer and OEM inquiries are invited. 

Action Computer E nterprise, I n c. 
The Multiprocessing Company 

55 West Del Mar Boulevard, Pasadena, California 9 1 1 05 USA • Cable ACEPAS Pasadena • (2 1 3) 793-2440 



able price/performance ratio is often 
more important than wide-range 
capability. Analog-to-digital conver
sion is considerably more expensive 
than digital-to-analog conversion, 
and price is directly related to resolu
tion and accuracy. 

The AID converter · that scans 
thermistor probes and controls the 
ambient temperature in a large super
market cannot encode video informa
tion from an optical scanner. AID 
converters, much more than D/ A 
converters, are specifically tailored to 
an application. Speed, accuracy, and 
resolution are variables in any con
verter design, but the blending of 
these choices can greatly affect the 
cost in AID conversion. 

Most confusing is the variety of 
AID-converter designs.  They range 
from very slow, inexpensive tech
niques to ultrafast, expensive ones. 
Ultimately, you get what you pay 
for. In the limited space available, I 
shall present the more practical ap
proaches. For further information on 
other techniques, I recommend the 
sources listed at the end of the article. 

Binary-Counter AID Converter 
If you plan to build an analog-to

digital converter, the binary-counter 
design is the type to consider because 
it uses relatively few components and 
is easy to build. 

Figure 8 on page 84 shows the basic 
block diagram for the binary-ramp
counter converter. A Dl A converter 
is used to reconvert the digital output 
of a binary counter back to analog 
form for comparison against the 
analog input .  If at any instant during 
the count the two signals are found to 
be equal, whatever binary value is 
currently set on the D/ A input is 
deemed to be our AID output. 

The simplest way to operate the 
system is to start the counter initially 
at a zero count and allow it to count 
until the D/ A reading equals or ex
ceeds the analog input. The only con
sideration to keep in mind when 
designing this type of circuit is that 
the clock frequency sent to the D/ A 
converter cannot be faster than the 
combined response of the comparator 
and D/ A converter. If it takes 100 

90 January 1982 © BYTE Publications Inc 

Photo 2: Prototype of the analog
to-digital converter system of 
figure 13, which uses the Analog 
Devices A D7581 in tegra ted 
analog-to-digital converter. 

microseconds (p.s) for these com
ponents to settle out, the maximum 
counter-incrementing rate should be 
10 kilohertz. For an 8-bit converter 
(counting from 0 to 256 each sample 
period), the maximum sample rate is 
10,000/256, or about 39 samples a 
second. In practice, however, 5 p.s is a 
more reasonable settling time, with 
about 750 samples per second. 

Figure 9 on page 86 shows the 
schematic diagram of a binary-ramp 
converter. The counter output is con
nected to the MC1408-8 to provide a 
direct-feedback analog comparison of 
the value set on the counter. 

Initially, IC4 and IC5 are cleared, 
and the D/ A-converter output should 
be at whatever the minimum input 
voltage will be. For a 0- to 5 .12-V 
converter, this would be 0 V; for a 
- 2 .56- to +2 .56-V unit, it would be 
- 2.56 .  If the output of IC1 is less 
than VIN, the clock pulses are allowed 
to reach the counter. As each pulse 
increments the counter, the output of 
the D/ A converter keeps rising until 
it eventually equals or just exceeds 
VIN on the comparator. When this 
happens, additional clock pulses are 
inhibited. At the end of the sample 
period, the count values on IC4 and 
IC5 are stored in a separate register. 

For the computer to read this data, 
it is merely necessary to connect this 

register to an input port and read it 
directly. 

The circuit of figure 9 can stand 
alone. It does not require a computer 
for operation. The AID converter up
dates itself at a preselected sample 
rate and loads this value into an 8-bit 
latch . All functions of the conversion 
are performed in hardware. 

If you are willing to substitute the 
computer for a few of the hardware 
blocks in figure 9, much of the hard
ware can be reduced. For example, 
parameters for an AD558 D I A con
verter can be loaded directly from a 
program and its output compared to 
the unknown input voltage. 

If the comparison is negative when 
read through an input port, the 
AD558 is incremented and the com
parison repeated. At some point the 
comparison has a true result, and that 
value is the desired digital result. 
Shown in figure 10 on page 88, the 
entire circuit requires only two chips. 

Successive Approximation 
A simple binary-ramp counter 

should suffice for noncritical data ac
quisition. However, such devices are 
slow. Each sample can take as many 
as 256 iterations of the program. This 
is especially critical in a software
driven converter where each iteration 
may take 20 or 30 p.s for execution of 
all the instructions. For faster sam
pling rates, a technique called suc
cessive approximation is used. 

Figure 11 is a block diagram of a 
typical successive-approximation 
AID converter. Like the binary-ramp 
converter just discussed, this con
verter also uses a D I A converter in 
the feedback loop, but the binary 
counters are replaced with a special 
successive-approximation register 
(SAR).  

Ini tially, the outputs of the 
successive-approximation regis ter 
and the mutually connected 0/ A 
converter are at a zero level. After a 
start-conversion pulse is received, the 
SAR enables its bits one at a time 
starting with the most significant bit. 
As each bit is enabled, the com
parator gives an output signifying 
that the input signal is greater or less 
in amplitude than the output of the 



Eyri ng Research I n stitute, I n c . ,  
authors of T l ' s  POWER BAS I C®  
a n d  U N I V E RS ITY BAS I C® ,  i s  
p leased to rel ease d evelopment 
software for use on the TM 990 
mi crocomputer mod u l es .  P DO S/ 
EXPRES@l i s  a powe rfu l m u lt i-user,  
m u lti -tas k i n g  o pe rat i n g  syste m  
designed f o r  d evel opme nt, sc ien
t if ic  and i nd ustrial  ap pl icat i o n s .  

T h e  PDOS/EXP RES@l system i n
c ludes:  

• 8k byte PDOS m u lti-tas k i ng 
operati n g  system 

• Adva nced E X P R E S S  BAS I C  
l anguage i nterpreter 

• Stand alone run m o d u l e  s u p
po rt 

PDOS s u ppo rts u p  to 1 6  con
cu rre nt u ser tasks wit h pr iori tized 
round rob i n  clock swappi ng.  Up 
t o  32 c o n t i g u o u s  o r  n o n 
contiguous f i les can b e  si m u ltane
o usly o pen i n  seq u entia l ,  ra n d o m ,  
s h ared and read o n l y  access 
modes. Large o r  s mal l  flo ppy 
d i sks,  b u b b l e  m e m o ry, h ard d i sks 

" After havi ng worked with 
PDOS and EXPRES for the past 
three months I have found them to 
be a powerful and versatile com
bi nation.  The true m u lti-user, 
m ulti-tasking capability has made 
it a pleasure to use in our labora 
tory e nvironme nt where programs 
are bei ng used sim ultaneously for 
controll ing labo ratory apparatus 
taking and reducing data . . .  We 
are enthused by the product . . .  " 
Tom Ochs 
Ass i stant Research Professor 
Desert Research I nstitute 

and extended memory capab i l it ies 
of u p  to 256k bytes are handled by 
the operati ng system . Named fi l es 
on 256 d i rectory l evels are easi ly 
access i b l e  from EX PRES BAS I C  and 
asse m b ly l a n g uage p rogram s .  
Disk  f i les are t ime stam ped with 
d ate of creat ion and last u pdate.  
1 /0 d rivers are a si m p l e  exte nsion 
to the PDOS f i le  structu re. 

The EX PRES BAS IC i nterpreter 
u s e s  adva n c e d  i n t e r p ret i n g  
t e c h n i q u e s  wh i c h  a p p ro a c h  
execut ion speeds o f  co m m o n  
t h readed cod e com p i l ers wh i l e 
m ai ntai n i ng the h ighly  advantage-

o u s  i nteractive ap proach to p ro
g ram d evelopm e nt .  Other fea
t u re s  i nc l u d e :  

• M u lti- l i n e  rec u rsive fu ncti ons 
wit h l ocal variables 

• Vari able names of u n l i m ited 
lengt h  

• Reverse Pol i s h  pseu do-source 
token storage 

PDOS/EXPRES@l is avai lable for 
either an E P ROM based system o r  
a RAM based system . A handsome 
250 page Operat o r  Refe rence 
Man ual wal ks yo u thro u gh the 
feat u res and use.  Al l  fo r an attrac
tive p ri ce of $1 500.00* . 

O r d e r  yo u r  P D O S / E X P RE S� 
software from yo u r  nearest au
t h o rized Texas I n st r u m e nts d i s
t ri b utor o r  contact Eyri n g  Research 
I n stitute, I n c .  for fu rther  i nforma
t ion and a free color b roch u re .  
Write o r  call  Eyri n g  Research I n
stit ute, I n c . ,  Software Market i n g  
D e p t . ,  1 455 West 820 N o rt h ,  
Provo , Utah 84601 , ph one (801 ) 
375-2434. 

© Eyri ng Research I nstitute, I nc.  • u .s.  price, su bject to 
change without notice 
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Figure 12: Functional block diagram of the Analog Devices AD7581 AID converter. 

D/ A converter. If the D/ A output is 
greater than the input signal, a 0 is set 
as the value of the corresponding out
put bit. If the D/ A output is less than 
the input signal, the circuit sets the 
corresponding bit to a 1 .  The register 
successively moves to the next bit (re
taining the settings on the previously 
tested bits) and performs the same 
test. After all the bits have been 
tested, the conversion cycle is com
plete. In contrast to the 256 clock 
pulses of the binary-counter method, 
the entire conversion period of the 
successive-approximation AID con
verter takes only eight cycles. (It is 
possible to use the circuit of figure 10 
as an SAR converter simply by hav
ing the program perform a successive
approximation comparison rather 
than a strict binary addition . )  

8-Channel 8-Bit Converter 
The maj ority of commercial 

monolithic AID converters presently 
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available use SAR-conversion tech
niques. Advances in integration pro
cesses have arrived at the point 
where almost an entire data
acquisition system can be built on a 
single chip. This is the case with the 
Analog Devices AD7581 8-b i t  
8-channel data-acquisition system. A 
block diagram is shown in figure 12. 

The AD7581 connects directly to 
the microcomputer bus through 
three-state bus drivers and appears to 
the computer as eight sequential 
memory or input-port locations. This 
single 5-V CMOS (complementary 
metal-oxide semiconductor) chip con
tains an 8-channel successive
approximation AID converter and an 
on-chip 8- by 8-bi t  dual-port 
memory. 

In functioning, the AD7581 scans 
the eight inputs and loads the values 
in an 8-byte register. When the com
puter reads data from these address 
locations, it reads .the value stored 

during the converter's most recent 
scan. Each conversion requires 80 p.s 
(at a 1-megahertz clock rate) and 640 
p.s for a complete channel scan. ThE 
normal conversion range is 0 to + 10 
V on each input .  

Figure 13 i s  the schematic diagram 
of a typical AD7581 interface . ICl 
and IC2 are an AD581 voltage
reference chip and MC1458 op amp. 
IC2 inverts the output of ICl to pro
duce a - 10.00-V reference input for 
the AD7581.  The other half of IC2 is 
used as an offset-adjustment input for 
the AD7581 . 

Two control lines, ALE (address 
latch enable) and CS (chip select), 
facilitate computer synchronization. 
Normally, the ALE line can be tied 
high on computers that send the ad
dress out on the address-bus lines AO 
through A7 during memory and I/0 
transfers . Reading the proper input 
channel requires only logical-

Text continued on page 98 

Circle 1 87 on i nquiry card. --+ 



l ntecolor Drive · 225 Technology Park/Atlanta 
Norcross. Georgia 30092/Phone 404/449-5295 

Unretouched photos of screens. 
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48K APPLE II +, $25 
Draws professional-looking graphs of your data. EASIER, FASTER, NEATER 
and more ACCURATE than handplotting. You choose data format, length and 
position of axes, 20 symbols, error bars, labels anywhere in 4 orientations, etc. 
Includes 5 DEMOS on disk with 30-PAGE MANUAL 
CURVE FITTER 48K APPLE I I + ,  $35 
Selects the best curve to lit your data. SCALE, TRANSFORM, AVERAGE, 
SMOOTH, INTERPOLATE (3 types), LEAST SQUARES FIT (3 types), EVALUATE 
UNKNOWNS from fitted curve. Includes 5 DEMOS on disk with 33-PAGE 
MANUAL 

Figure 13: Schematic of an 8-channel 8-bit data-acquisition 
;ystem using the AD7581. Because of the dual-port memory de
sign of the AD7581, the eight analog-input channels appear to 
the host processor as eight addressable memory locations. 

VIDICHART
™ 

48K APPLE I I + ,  $75 
NEW tools for lab data management. FAST plots of 4 data sets with SCROLL
ING in 4 directions, ZOOM scaling on X and Y axes, 2 types of graphic CUR
SORS and on-screen STATUS REPORT. PLOTS AID INPUT while sampling. 
ADD, SUBTRACT, MULTIPLY, DIVIDE, INTEGRATE, DIFFERENTIATE, 
AVERAGE or NORMALIZE data sets with SIMPLE COMMANDS. Ideal lor spec
tra, chromatograms, rate curves, etc. Includes SAMPLE DATA on disk with 
28-PAGE MANUAL 
SPECIAL! All 3 programs on one disk, only $120. Since each program uses the 
same data format on disk, data may be shared. 
BUY THESE PROGRAMS AT YOUR LOCAL DEALER OR ORDER 
DIRECT. For more information, ask for FREE brochure or send $5 for any 
manual ($12 for all 3), deductible with purchase. Add $1.50 shipping on all 
orders. For fastest service, call in your VISA or Master Card order. 

· m ·  INTERACTIVE MICROWARE, INC. 

lwl P.O. Box 771, Dept. B State College, PA 16801 
CALL (814) 238-8294 for IMMEDIATE ACTION 

® Trademark of Apple Computer, Inc. 
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No business is too small for a 

Our new HORIZON computer lets 
you make beautiful music. 

HORIZON® is our multi-user system that 
supports up to five simultaneous users 
at a cost per user that is the best 
in the industry. 

With it, you can use up to 
five terminals performing 
word processing, accounting 
activities and information man
agement- in perfect harmony. 

Two packaged systems are avail-

business around the world.) 
To find out how you can orchestrate your 

own kind of beautiful music, clip and 
mail this coupon , or call TOLL FREE 

7-470'J. (Illinois SOQ-322-4400, 
Alaska/Hawaii 800-447-0890.) 

North Star Computers, Inc. 
14440 Catalina St. ,  San Leandro, 

CA 94577 USA (415) 357-8500 
TWX/Telex (910) 366-7001 

able- the TSS/5, a 5Mb version and the v;,I'dlike�-;;r;-wo��tio;;-� N;rthSta�'s- - - - - - - l  
TSS/18, an 18Mb version. Solo HORIZONs multi·user system performance. J 
can expand to duets, trios , quartets or ••• '-"C.:..:....:=---------------- 1 
quintets with North Star's TSS/A Application System or J coMPANY J 
North Star's TSS/C Multi-user CP/M� J ADDREss J Wh�n you purchase the HORIZON multi-user 1 CITY 1 
system, you receive worldwide service, support and the I 1 

1 STATE ZIP 1 most widely used small business computer in the world. 
(There are some 30,000 HORIZONs conducting 

l PHONE s 1�j 
The North Star logo and HORIZON are trademarks or 
registered trademarks of North Star Computers, Inc. 

©1981. North Star Computers. Inc. - �- - -------------------------------------
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Text continued from page 92: 

ANDing the read-enable line and a 
chip-select signal. 

In Conclusion 
Anyone who has ever built an 

analog l/0 interface for a computer 
will immediately recognize the sig
nificance of these two products from 
Analog Devices. For the first time, 
analog-interfacing components are 
being correctly referred to as data
acquisi t ion systems, rightly so 
because virtually everything is pro
vided. 

Another important consequence of 
such cost-effective components is 
their eventual integration into many 
more computer-based systems. Some 
day, even games and pocket calcula
tors will be able to make an instant 
inventory of their "real-world" en
vironment and react accordingly . 

Next Month: 
Build a computerized weather 

monitor. • 
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Efficiency�Portability 
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Whitesmiths Ltd. now offers portable language development systems for four 
families of computers. Approximately one thousand installations use our 
software. 

We support complete versions of both C and Pascal, as compilers and cross
compilers. You get C automatically when you license Pascal, and you get 
native support with each cross-compiler. Test the software on your VAX. 
before burning PROMs for your 68000 or 8080. 
Whitesmiths Ltd. offers a variety of licensing arrangements, the simplest 
being a binary license for use on a single CPU. The full source code is avail
able with internal documentation. Maintenance, training and sublicensing 
rights may also be obtained. 

Call or write for more information. 

Source 
Operating 
Systems 
8080 /Z80 
CP/ M 

8080 /Z80 

C: $750 
Pasca l :  $950 

Ta rget Machines 

LSI-11 I PDP-11 VAX-11 

* * 

M68000 

* 

LSI-11 I PDP-11 : 
ldris, Unix, Rnl, C: $1350 C :  $750 * C: $1350 

Pascal :  $1550 RSX-11 / M, Pasca l :  $1550 Pasca l :  $950 
RSTS/ E, IAS 

VAX-11 C :  $1350 Unix / V32 * 
VMS Pasca l :  $1550 

C :  $750 C: $1350 
Pasca l :  $950 Pasca l :  $1550 

* * * 

ldris is a trademark ofWhircsmiths, Ltd. • Unix is a trademark of Bell Laboratories • CP/M LS a trademark of Digital Research Company • VMS, 
RSX- 1 1 /M, RSTS/E, LSI- I I ,  VAX, are trademarks of Digital Equipment Corporation • VERSAdos is a trademark of Motorola Corporation 

Protect .vour software * Special Order 

miteSffiiths, Ltd. 
P. O. Box 1 132  Ansonia Station New York, N.Y. 10023 (212)  799-1200 Telex 645 592 
Distributors: Australia Japan United Kingdom 

Fawnray Pty Ltd. Advance Industries Real Time Systems 
Hurstville, NSW Chiyoda-ku, Tokyo Newcastle upon Tyne 
02 570 6100 03-2 58-0839 0632 7331 3 1  



MIKBUG and the TRS-80 
Part 2:  A File Transfer and Debugging Package 

Robert Labenski 
145 Steele Rd. 

West Hartford, CT 06119 

Last month in part 1, I presented a 
6800 editor I cross-assembler that 
allows a TRS-80 Model I to produce 
object code for a MIKBUG system. In 
this concluding part, I'll present a file
transfer and debugging package 
called the MOM6800. It can make 
your TRS-80 act like an enhanced 
MIKBUG terminal with disk storage 
of your 6800 object-code files. (Your 

TRS-80 must be equipped with a disk 
drive and an RS-232C interface. Your 
6800 system should be equivalent to 
the Motorola MEK 6800 01 with the 
MIKBUG monitor. )  

Features o f  the MOM6800 
The 6800 MIKBUG and TRS-80 are 

linked via their RS-232C interfaces . 
MIKBUG thinks the TRS-80 is an 110 

Com m and Descr ipt ion 

, L 

Dxxxx 

Gxxxx 

s 

B 

H 

Load an assembled program into the 6800 system. Unless you 've al ready 
used, th is command in this sess ion,  you wi l l  be prompted for the name of the 
TRS-80 disk file contain ing the object code. You can only load programs 
created by the cross-assembler presented last month. The program w i l l  be 
loaded and transferred automatically to the 6800 system. Each byte wi l l  be 
echoed in hexadecimal on the TRS-80 screen. 

Display 16 bytes of 6800 memory starting at hexadecimal xxxx. 

Start execution at hexadecimal xxxx. (Using ordinary MIKBUG commands, 
this wou ld be equ ivalent to loading xxxx into hexadecimal addresses 
A048-A049 and executing a G (go).) 

List the source code currently in TRS-80 memory. The format wi l l  be that of 
my cross-assembler. To pause the scrol l ing display, press S H I FT @ .  To con
tinue, press ENTER. 

Set or  reset a breakpoint. Up to ten are avai lable, numbered 0-9. When you 
set a breakpoint ,  the monitor wil l  enter an SWI into the address you specify 
and save the previous contents of that address. When the breakpoint is taken 
du ring execution, M I KBUG wi l l  stop and display the register contents. The PC 
(program counter) w i l l  point to the breakpoint address. To continue after a 
breakpoint ,  reset the breakpoint and use the G command. 

Display a " help" menu. 

Table 1 :  A summary of commands available in the MOM6800 monitor program. 
Notice the additions to the ordinary MIKBUG commands. In addition to these, you 
can use any of the standard MIKBUG commands: Mxxxx, G, R, P, and L. 
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( inpu t / output)  terminal,  which 
means that the TRS-80 can com
municate only via standard MIKBUG 
commands. However, the MOM6800 
program interprets your input, allow
ing you to use MIKBUG commands 
plus some extras, including file 
transfer, display of 16 bytes of 
memory (Dxxxx) ,  and execution at a 
specified address (Gxxxx).  

W h e n  y o u ' r e  r u n n i n g t h e  
MOM6800 program, you'll see the 
"*" prompt (a la MIKBUG) .  When
ever this is displayed, you can enter a 
normal MIKBUG command. To use 
one of my added commands, press 
the "@" key. This produces a new 
prompt, CMD = > ,  that indicates 
that you may enter any of the com
mands given in table 1 .  

Some of  these enhanced commands 
may take a while for completion, 
since they require a fair amount of 
communication between computers . 

How to Use the MOM6800 
There are two parts to the 

MOM6800 package: an initialization 
program, written in Z80 assembler 
code, and an enhanced monitor pro
gram, written in BASIC. The ini
tialization program is giveri. in listing 
1; the monitor program in listing 2.  

Using a Z80 editor/assembler, 
Text continued on page 107 



We give you one thing other 
car rental COJ!lpanies dotit� 

Everything. 
Guaranteed P-ricing. 
There are no surprises 
at Hertz. Just ask us 
and we'll tell you 
in writing what 
your final rental 
charges are 
before you go.* 

SP-ecial deals on 
vacation wheels. 

Whether you're 
going to Florida, 
California or any

where in the world, 
Hertz has special 

deals to make your vacation dollars go farther. 

No charg� 
for milea�. 

At Hertz, 
we give you 
car, anywhere, 
round-trip or 
one-way.* 

Fast take-offs from airP-orts. When you reserve your 
Hertz car, ask for our # 1 Express Service'" and you 

can go right from your plane to your car with
out stopping at the rental counter. 

(Available at most 
major airports.)  

More helP- to bel�. 
Hertz has more friendly 

people ready to help you 
than anyone. So call l-800-
654-3131 for reservations 
and we'll take it from there.  

® 

The world's largest fleet. With 
a fleet of cars big enough to 

stretch from Detroit to New 
York, chances are we've 

got the car you want
when you want it . 

Wertz *Guaranteed Pricing 
available at all Hertz 
corporate and participating 
licensee locations in the U.S.  
Refueling charges and state and local 
taxes are not included. On some one-way 
there may be a drop-off charge. 
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Buy with Confidence 
from the best 
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systems to hook up several 
Apple computers at once! 
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F rictmn/tractor MX 80 are in stock. WE HAVE THE GRAPHIC PACKAGE FOR M X  80. coli. 

SILENTYPE PRINTER 

ONLY $284.00 

Vrsu:alc 33 . . . .  5159/Reg $t99 
BPI G L/I NV/AR/etc . 299/Reg 399 PLOTTERS 
T a• Preparer by Howards ott . 79/Reg 99 Bausch& Lomb ploltcrs 
Real Estate Ana1yzer.Howardsolt t 25/Reg 150 tor your compuler by 
Creatrve Frnancrng. Howardsolt 125/Reg ISO Houston Instruments 
ASCII Express II by SDS . . 551Reg 65 CALL' 
Z-TEAM t CPM ) 116 sector\ . 85tAeg tOO 
TRS 80 & ATARI SOFTWARE TOO 

V1s1t our retatl store 
Net Profit Computers 
521 W. Chapman Ave 
Anaheim. Cal 92802 
7 1 4  750- 7318 

Mall  orders ONLY: 
NET PROFIT COMPUTERS 
2908 Oregon Courl. Bid G t  
Torrance. C a  90503 -=-1 (800)421-1520 -
m Cal 2 1 3  320-4772 = 
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Listing 1: The ZBO program to initialize the RS-232C interface and set up input/output 
linkages from the TRS-80 to the MIKBUG system. Some of the code is from my Dasher 
printer driver; hence, the Dasher references. 

>- c  � 0 u Ql  o :;:: E «l  Q) 'O  Q) (,) ·- o :2 .3  <) o  

4 0.2f 4 026 ilFcE 4849 
4049 ilOFE 

4 08 1 

4 0 8 1  H!JFE 
FE80 
FE80 D3f8 
FES'2 D8E9 
FES4 Ei:FS 

F£86 Fi:04 
FE88 [13'0il 
FESH DBE9 F£8C: E60i 

FE8E 2 1 1'1 7FE 

FE:� 1 oe:oo 
FE93 4 F 

FE94 09 

FE95 ?E 

F£96 03£9 

F£9:3 2H1 640 

PE98 22FSFE 
FE9E 2 ! CilFE 

Ffil l 221 640 

FE!l4 C32D40 
FEll ? 22 
FEllS 44  
FE!l9 55 

FEilil 66 

FE!lB 7? 
FE!lC ilil 
FEilD cc 
FE!lE EE 

FE!lF E5 

FEBO C5 

FEB! 79 

FEB2 . FEtiD 

FE84 28!:18 

FEB6 FE Oil 

FEB8 2804 
FEB!l FE20 

FEBC 3809 

FEBE OBEil 

FECO CB 77 

FEC2 28FR 

FEC4 79 

FEC5 [13EB 

FEC7 C J  

FEC8 E1 

FEC9 r·c, 
FEC!l 32F6FE 

FECO OBE!l 

FECF CB?F FEOJ 26'22 
FED3 DBEB 

FED5 E6 7F 
FED? FWD 

FED9 2804 

FEOB FE20 

FEO[I 381 6 

FEOF E5 

FE Eft 2A38FF 

FEE::: ( (  
FEE4 3il3ilFF 

FEE? FE40 

FEE9 CilF4FE 

FEEC 23 
FEED 223SFF 

FEFO 3C 
FEF1 323ilFF 
FEF4 El 

c Q) Q) E .c  � Q) Q) E - ::J � '0 
� z  ::J 0 
(/) D5 0  

00020 6800 N I KBUG , TF:S86 ORI UEF: F'ROGR!ll-1 
00030 ,; lJRI TTEN B \' ROBER T LilBENSU 
00040 

t1005t1 · '  6800 DRIVER PROGRilN 

00060 ,; LPRINT FOR OUTPUT 
00070 ·' INPU T OE.'US.'?O( &HFEFil .! 
00080 ·' BJ.= " "  ' B=USF:O( (.II'!F:PTF:< BJ. .! .! 

Otitl90 ; 81= DfiiH F"RON 6800 : B::L ENr;Trl DF D.4 TH fift1  00 ORG 4 tt26H 
001 1 0  DEFI-J OOUT ; SET PF: I N TER iJCB ilODF:ESS 
001 20 ORG 4049H ' SET BilSIC UPF'EF: UNI T 
001 30 DEFN OOUT-2 

001 4 0  OF:G 4 0 B 1 H  ·' SET BilS IC !-tEN 

001 50 DEFW DOUT-2 
tiO 1 60 OF:G OFESOH 
001 70 S TilRT OUT ( 0E8H .! .. !l .' F.'fSE T Uil P T  

0 0 1 80 !N !l , ( OE9H.! ,; F:EilO Si.JiTCHES 
00 1 90 ilND OFSH 

0020@ OR 04H 
002 ! 0  OUT ( OEilH ) , !l 
00220 IN !l .. ( 0E9H) 

00230 ilND O ?H 
0024t1 LD HL ,. TilBLE 

00250 LD B .. OOH 

00260 LD C .. !l 
00270 !l[ID HL BC 

0028t1 LO !l .. ( HL ) 

SE T CHR+SS+PHii'I T '!' 

OOZ9t1 OUT ( OE9H ) _. il ,; SET BilL/ [I Ril TE 

00300 ,; I N ! T KE\'BO!lPD 

0031 0 L [l HL \ 4 0 1 6H )  
00320 LO ( f<HID+ J .) .. HL 

00330 L[l HL KBF!.\' 

00340 L O  ( 4 0 1 6H ) , HL 

00350 )F' 4 020H ,; GO B.C,CK TO DOS 

00360 TilBLE OEFB 22H 
00370 DEFB 4 4 H  

00380 OEFB 55H 
00390 OEFB 66H 
00400 OEFB 77H 

004 1 0  OEFB OililH 

00420 DEFE: OCCH, 
Ot1430 OEFB OEEH 

004 4 0  ; SEND OilT!l FOP THE PRIN TER THERE 

00450 OOU T  PUSH HL 

00460 PUSH BC 

00470 L[l il.· C ,; TEST FOP 

00480 CP OOH , ;  CR 

Oi:l490 ,IF: z .. S Til T IN 

005i:l0 CP OilH ; LF 

OK PilSS 

0051 0 ,IF: z .. S T!l TIN OK PilSS 

Ot1520 CP 20H ,; CONTROL CH!lP!lC TER 

00530 _IF: C .. F:ETX ·' DON ' T PR INT 

00540 S T!lTIN IN il.· ( OE!lH ) , ;  L O!lO ST!l TUS 

Ot1550 B I T  6, il ,; TEST RE!lO\·' 

Ot1560 JF: z .. ST!l TIN ,; P TR BUS \·' L OOP 

00570 ; OUTPUT CHR 

00580 LO !l .. C 

00590 OUT WEBH )_. il .; SEND I T  OUT 

00600 RETX POP BC 

006 1 0  POP HL 

00620 RET 

00630 ; GET OilT!l FRON OilSHER 

00640 KBFIX LO ( ilS!lUE+1 ) _. il ,; SilUE ilCC 

00650 IN !l , ( OE!l H )  ; ilN \·' OA Til 

00660 B I T  7 _. il ; FPON THE OilSHER £1[16?0 JJ<· Z , I'ISRVE ,; NO EX I T  TO CK THE TRS 
Ot1680 IN !l, ( t10EBH ) ,; GET DilSHER Oil Til 

O!J690 ilNO ?FH ,; GET RID OF PilR I TY B I T  
O !J  7t1!J CP ODH 
0071 0 ,IF: Z .. kEt! 
OIJ72L� CP 20H ; C TL CH!lR 

00 730 _IF: C, ilS!lUE ·' FORGET I T  

00740 ; Oil TR FRON 6800 CilPTUREO HERE 

00750 k'E\'1 PUSH HL t10760 L O HL <' CLIRR ) ; GET CURRENT ilODRESS 

00770 LD <'HL> , {l 

00?80 L O !l .. ( L EN ) 
00(90 CP 64 ; ONL r' 64 CH!lRC T£RS 

00800 JP Z _. NOS!lUE 

008 1 0  INC HL 

00820 LO ( CURR ) .. HL 

OOBJO INC il 

00840 L D  ( L EN J  .. il 

KB 

Ofl850 NOS!l(.IE POP HL 
Listing 1 continued on page 107 
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The Computer That Recaptures Simpl ici1y 
STD (MOD) B US 4. 5 x 6.5 in. 

5 Volt Only-Cassette 
Tape In/Out-2 Sense-

3 Flags-Interrupts 

A R T/RC Master, For Single 

Wire Data 1/0 Of 128 Slave Units 

Real Time Clock 
W/Ext. Battery Backup 

Yr, Mo, Wk, Day, Hour, Sec. 

RS-232 For CR T 
110-4800 Baud 

Microcomputer 

$388 

JNS8073 Microinterpreter 
Tiny BASIC Processor 

A utos/art EPROM 
2K Byte 

Utilities Firmware, For 
Software Dev., EPROM 2K 

EPROM-2K Byte 
[Expandable to 24Kj 

EPROM Programmer, 2K 

Byte Prm. Decoded-Req. 
Ext. 25 V Only 

PPI Interface Ribbon 
Connector 

,�� I ������ I ,�, INPUT ������DECISION ����OUTPUT 
TODAY'S NEEDS 
How many times have you thought about 
designing or purchasing the ultimate 
intelligent control system but were dis
couraged by the R&D time or price? 
Transwave took the initiative of design-. 
ing one for you. Combining versatility 
with low cost, the K-8073. Tiny BASIC 
Microcomputer has already taken the 
lead in the process control market. Pro
gramming · is -reduced to mere hours 
because of the on-chip · Tiny BASIC 
Microinterpreter. I/0 is extended to 
previously unheard of limits because 
of the on-board ART /RC (Asynchro
nous Receive r  Transmitter/Remote 
Controller) . 

This processor-li k e  chip provides 
bi-directional serial communication be
tween the K-8073 and its remotely 
located peripheral I/0 devices. In addi
tion, the K-8073 can operate in a stand
alone, satellite, or host mode. When 
interfaced thru RS-232, you can utilize 
your host computer, large or small, for 
polling, editing and mass data storage. 

INPUT 
The DI-8020 is a 20 channel AID input 
module designed to collect data from 
remote sensors monitoring temperature, 
humidity, light, pressure, etc. Each AID 
module is capable of monitoring 1 6  
analog and 4 digital signals. Remark
ably versatile, the DI-8020 is adaptable 
to any environment. 

In addition to an extensive input 
range, this AID module eliminates the 
usual installation hassles because of the 
unique ART /RC communications route. 
A single twisted pair or coaxial wire 
serves as the bi-directional DPW (Data 
Pathway) between the DI-8020 and the 
K-8073 Tiny BASIC Microcomputer. 

DECISION 
After receiving data, the K-8073 exe
cutes from your EPROM based Tiny 
BASIC program. 

OUTPUT 
Completing the cycle of I--.D -0 is the 
D0-8028 ; an 8 channel TRIAC Control 
Module. This board features 8 optically 

isolated TRIACS with a maximum rat
ing of up to 300 Watts AC control per 
channel. Receiving commands from the 
K-8073 via the full duplex DPW, you . 
can daisy chain as many as 128 of these 
"slave" stations. 
STAND ALONE SIMPLICITY 
Whether you free your mainframe, free 
your mini or start from scratch, you can 
let closed loop control be the minimum 
configuration it should be. These cards 
are exactly the fundamental pieces 
needed for today's control applications." · 
To order your K-8073 or for further in
formation on the Vanderbilt Series 8000 
Product Line, write or call: 
TRANSWA VE CORPORATION, Cedar 
Valley Building, Vanderbilt, PA 1 5486 
Phone: (412 )  628-6370. 

.. P•a •• •••••• •••••!! II .. .. ............ . ii 
COMPUTER DIVISION OF U TSC 

. • 

. =-, 



Performance. , 
Quality. 

' Reliability. 





CompuPro means performance, 
There is no need to make the 

best of slow memory, slow processors , 
and me-too engineering : CompuPro 
delivers answers for the toughest business , 
scientific . and industrial computing problems. 
Backed by a one year limited warranty (2 years 
for boards qualified under the Certified System 
Component high-reliability program) .  
CompuPro system components are the 
leading choice of systems integrators world-wide . 

When you depend on your computer , 

quality, . 
reliability. 

choose a computer on which you can depend . . . IEEE 696/S- 1 00 from CompuPro . 

Disk 1 .  High Performance DMA Floppy Disk Controller. $495 A/T, $595 esc. C/PM® 2.2 $ 1 75 
C/PM 86® $3oo. System Support 1 .  Battery clock/calendar; dual interrupt 

controllers; power fail interrupt ; RS-232C port ; 3 timers. $395 A/T $495 CSC. Options: 4 MHz 95 1 1 A 
or 95 1 2  $ 1 95 .  41\ RAM/ROM . CPU Z. Z80® 4 MHz $295 A/T. 6MHz $395 CSC. 

CPU 8085/8088 Dual Processor. Executes 8 and � �  bit 

software. 6MHz A/T $425. 8MHz CSC $525. Supersixteen Special. · 
Includes CPU 8085/88. Disk l ,  System Support I .  lnterfacer 110. 1 281\ of static RAM , CP/M 2 . 2 .  

CP/M-86. and cables. $3495 A/T, $4095 esc. High Speed Static 
Memory • RAM 20. Extended addressing or bank select . RAM 20-81\: $2 1 0  A/T, $280 
esc. - 1 61\: $285 AlT. $355 esc. -241\: $355 AtT. $425 esc. -321\: $425 AtT. $495 esc. 
RAM 1 7. .  Ultra low power ( I .6 Watts typical for 641\). RAM l 7-48K: $650 A/I. $750 CSC. - 641\: 
$795 AlT. $895 CSC. RAM 16. 64K X 8 or 321\ X 1 6. $895 A/T. $995 CSC. RAM 2 1 .  1 281\ 
X 8 or 641\ X 1 6 . $ 1 695 AlT. $ .1 895 esc. M-Drive. Runs CompuPro RAM under CP/M 
2 . 2  to eliminate disk waits. Requires 6MHz or faster CPU 8085/88 . Disk 1 ,  and System Support 1 . 1ncludes 
RAM and M-Driv� software . Return CompuPro CP/M master disk and CPU 8085/88 for modification. 
1 281\ M-Drive: $ 1 590 A/T: 2561\ M-Drive: $3 1 00 AlT. Jnterfacers. Interfacer t :  
two RS-232C ports. full handshake and selectable Baud rates . $249 A/T, 324 CSC. Interfaeer 2 :  three 
f!lll·duplex parallel ports plus one serial port; $249 A/T. $324 CSC. Interfacer 3·8: eight RS-232C ports 
(2 sync/async. 6 async) full handshake, software programmable Baud rates etc. $699 A/T, $849 CSC. 
Interlacer 3-5: (2 sync/async, 3 async); $599 A/T. $699 esc. Enclosure 2. 
Rugged metal construction , includes constant voltage power supply. shielded, terminated . 2 0  slots, high speed 
motherboard. quiet fan, line filter. more. Desk $825. Rack $895. Documentation� 
" CompuPro Product User Manuals:  1 975- 1 980 " .  This 250 + page book includes lnterfacers 1 ancl 2 .  
CPU Z .  CPU 8085/88. and all products released prior t o  1 98 1 . $20. "CompuPro Product User Manuals Vol. 
2' ' .  This 3Gl0 + page book includes lnterfacer 3 .  Disk 1 .  System Support 1 .  proliluct upclat�s·and more. $2&>. 

( .iwneuPro™ d iv is ion 

OAKLAND AIRPORT, CA 94614-0355 (415)562-0636 

CP/M is a trademark of Digital Research. 

Z8(') is a trademajik of Zilog. , 

@®W��oo�, 
ELECTRONICS 

Your authorized CompuPro sales €enter specializes in business, industrial. and scientific computing. Call 4 1 5·562-0636 for the name ef  tile Sllles e�ntet 
nea�est you, or for. placing faotory direct VISA® /Mastercard® orders. Prices shown do not include tax, shipping cl)arges. or dealer inst'&llationlsuppprt 6er\tices. 

Circle 85 on taqulty eatd. 



Listing 1 continued: 

>- c  � o  a :;:;  E n� <l> u  ::2 .3  
0 <1>  <1> '0  ·� o <) o  

-c � (I) (I) E .o  <I> E - :::> � z  (f) 

FEF5 JEOO 00860 !lS!lVE LO !l .. OOH ·' RESTORE !lCCN 

FEF7 CJF7FE 00870 !<END _!P !<END 

FEFfl F5 0088tl BflSIN PUSH !lF 
FEFB 2600 t1Et89t1 LO H .. OtlH 

FEFO 2EOO 009t10 LO L , tltlH 

FEFF· JflJflFF t109 J O  L O  !l , ( L fN ) 

FFt12 FE0t1 0092t1 CP OtlH ; NO O!l Tfl HflS CONE I N  

FFt14 282E 009Jtl _!R z .. BE.\' I T  

FF06 C5 Ot1940 PUSH BC 

FFt1 7  05 t10950 PUSH DE 

FFt1S C07FM 0096t1 C!lLL O!l7FH GE T BUFF !lOORESS 

FFOB E5 t109 7t1 PUSH HL 

FFOC OJ 009Stl POP Of 

FFOO 2 J JflFF t10990 LO HL , LEN 
FF 11:.1 t1600 01 t100 L 0 B ,  tlt1H 

FF12 OEOJ t1 1 0 1 t1 LO c, OJH 

FF1 4  EOBO 0 1 020 PNOU L O I R  ; NOVE P!lRNS 

FF1 6  2 1 JOFF t1 1 030 LO HL BUFF 

FF1 9 1 1 82FF t1 1 04t1 LO Of .. BBUFF FF1 C J!lJflFF 0 1 050 LO !l .. ( L fN ) 
FF1 F 4F t1 1 06tl LO C .. !l 

FF20 EOBt1 01 0 70 ONOU L O I R  ·' NOVE BUFF 

FF22 2 1 30FF t1H180 LO HL , BUFF 

FF25 2238FF 0 1 090 LO ( CURR ) ,  HL 

FF28 JflJflFF 0 1 1 00 LO fl.• ( L EN ) 

FF2B 26<10 0 1 1 1 0 LO H, OtlH 

FF20 6F 0 1 1 2tl LO L fl 

FF2E !lF t1 1 1  30 XOR !l 
FF2F 32J!lFF 0 1 1 4 0 LO ( L fN ) .. !l 

FFJ2 01 0 1 1 5tl POP DE 

Text continued from page 100: 

create a program file for the initializa
tion routine. You will have to execute 
this program under TRSDOS READY 
before starting BASIC and loading 
the monitor program. The initializa
tion program does the following: 

• It sets the RS-232C protocol (word 
length, parity, bit rate, etc . )  accord
ing to the setting of the sense switches 
on the Radio Shack RS-232C circuit 
board. (Be sure these switches are set 
to match your 6800 system's re
quirements . )  
• It routes all BASIC printer output 
(LPRINT) to the RS-232C port. 
• It uses the 25-millisecond (ms) inter
rupt of the TRS-80 expansion inter
face to check for any data transmitted 
from the MIKBUG system. 

Here's a · breakdown of the pro
gram's functional segments (numbers 
refer to source statement numbers) :  

20-430 Set bit rate as determined 
by switches, put a hook in
to the printer and keyboard 
D C B s  ( device  c o n t r o l  
blocks),  and return t o  
TRSDOS. 

440-620 Route all LPRINTs to the 
Text continued on page 110 

>- c  � 0 . 0 :;::::; E n� <l> u  ::2 .3  
0 <1>  <1> '0  ·� o <) o  

."FJJ C 1  FFJ4 F! FFJ5 C39!lO!l 

F."'38 JOFF FF:3$ 00 
FFJB 82FF ff04.5 J.J£140 FEBO 
tl00 (H;1 TOTH!... 

c � (I) (I) E .o  <�> E  - :::> � z  (f) 

01 1 60 01 1 ?'0 BEX I T  t1J 1 80 B!lCI<' 

01 1 90 CURR 0 1 .200 LEN 

0 1 2 1 0  

0 1 220 BUFF 

0 1 230 BBUFF 01 24tl 
EF'F.'OR�· 

(I) u (I) � '0 :::> 0 g o  
POP BC 

POP !lF 

_!P O!l9!lH 

Of'l·l BUFF 

OEFB tltl 
OEFI-I BBUFF 
OEFS 69 

OEFS i:;4 

END S TH R T  

f.! S'H:_.!E FEF5 (10860 60640 00670 00730 BHC.i... FF35 01 1 SO 5'HSlN .CEF.� [10880 BBUFF �F82 01 236 81 040 0 1 2 1 0  BE.\' I T  FF34 ;J 1 1 16 00930 f.'UF,= F'F"."3Ct D 1 2.i:6 c u.r;_·;;, .r:.r:-,:::;: 0 1 1 90 OHOU FF28 0 1 870 

OOU: F£.4F 00450 f<"E:FI .\' F'ECH OtJe:4 tl 

g£ND FEF? f'B.::?t1 ,L(f'r'l FEOF 0075.�:.:1 LEN F.C".'JH 01 200 NCISH I,.IE FEF-t CHJ8513 PNOV FF1 4 0! 020 

:;:ETX FEC?' Ot1600 S THF'T FEBO 001 ?'tl S Til T  Hi FEBE 0£1540 THBLE FEH?  OIJ360 

6 1 636 6 1 686 0 1 1 96 

!16?t�O 00820 0 1 090 

001 1 0  O t1 1 30 0 0 1 50 

00330 
003:20 (tJ;l8?0 
@07 1 0  oo ?so oos4B ao9 1 o  @098e u 1 g5o 6 1 ! 6 0 01 1 4 0 006'00 
00530 

t11 24 0  
00490 Ot151 0 0056tl Et024f' 
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TO KNOW FOR KEYED 
FILE ACCESSING IS 

MICRO B +™ 
Since 1 979, M ICRO B +  

· h a s  delivered: 
• PERFORMANCE: search an in
dex of over 1 0,000 key values in 
less than one second on a floppy. 

e CONVENIE NCE: no need to re
organize index fi les. 

• SU PPORT: our bug-free code is 
backed by the best programmer 
support in the industry; just cal l 
us to see. 

e INNOVATION: the 1 st and most 
complete implementation of 8-
Tree index structures for micros. 

• DO C U M E N T A T I O N  that you 
can read. 

AND NOW 
Faircom has added 

• M U LT I - U S E R  su pport u nder  
MP/M for MICRO 8+. 

IF  YOU PROGRAM IN :  

MICROSOFT 's BASIC, COBOL, 
or FORTRAN 

DIGITAL's PL/1-80 
CBASIC-2 

PASCAL/MT+ 

WE'VE COT WHAT 
YOU NEED 

for $260. Manual alone $20. Ship
ping $4 North America , $8 else
where. 

LANGUAGE C VERSION 
OF OUR 8-TREE ALGORITHM 

IS AVAILABLE FOR $2600. 

fAIR COM 
© 1 98 1  FairCom 

2606 Johnson Drive 
Col u mbia,  MO 65201 

1 3 1 4 1  445-3304 

WE ACCEPT VISA & 
MASTERCHARGE 

MP/M & Pl/1·80 are trademarks of Digital 
Research. CBASIC is a trademark of Compiler 
systems. Inc. PASCAL /MT + is a trademark of 
MT Micro systems. 
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Listing 2: The BASIC monitor program that makes the TR,S-80 act like an enhanced 
MIKBUG terminal. 

1 ;J0 I t·! I i<.BUG f· iDN I TO.'.' 

1 1 0 , ;.�·.;;.·; :rE.� =: � ·  .::.:oBEF.: T !.... Hs=Nst=··: 1 2 fl I idES" !  HHR TFOF:D (.(!NNE{ T I c  UT 

1 ·J iJ CL S = DEF !NT H-Z · t"':LEHF.: .5fi1.:1!::l 
1 5ft D I NS..t( ! Ot-, > ' S O UF:CE 
! 66 D I HOB$( ! 06 )  I OBJEC T 

1 76 D ! MA0�' 1 20 )  ' HODRESS ! SO DEF USF..' .1.J= 8 .. HFEFH 1 9!:.1 COSUB 2 1 0  : GDS'UB 240 = GOTt:t l 9ti 
200 ' TF:3 Vc\'BOHPD INPUT 
2 1 (1 H::t= u " = Ht= INk.E) .

. 
:t : J F Ht-= " 11 " T.4EN 260 E!... SE I F"  H:t( .:-- " 11 :_ p�· I N T� $ .: 

220 F:E TUF:N 

230 I 6Stl6 INPUT 

240 E::t= 1' " : f:=U8R:(ir:" V!�F.:P TF:( B$ ) ) : T F  B\" .: 0 S= INS TRr:" E:t . . 'I ! " _:� : P.�·JNT .. F;T GH T.f( 5'$ . .  L=N( 3·$ ) -8 

256 �:E TUF.:N 

26�1 I CND F'F.:OCESSGF: 

2 7 0  INPU T " CND= > " ; �$ 
2$0 IF �t= " ij "  PETUF:N 

290 IF L EFT:!( �:t .. ! )= " D "  GOSUB J6(1 

J60 IF LEFT.t C 4$ .. 1 )= " G "  GO.S'UB 480 

3 1 0  I F  LEFTJ( H$ . .  1 )= "L II GOSUB 5 1 0  

J21J I F  H:t= II s II GO SUB t�6tl 
330 IF H:t= " .4 "  GOSUB ,:; ::t n  
340 IF .Ci t= " E: "  GOSUE: S'20 
350 F:ETUF:N 

360 ' DUNP 32 B 'r'TES 

370 L PF: I N T  "N " ;  • H=90 • GOSUE: 4 4 0  • L PP ! N T  R I GHTt(H$, 4 ) 

380 t.J=260 = FOR L = 1 TO J 6 : GOSU8 4 4 0  = B:t= " " = B=USRfi( VHRPTF.:( £: t .) ) PF: I N T  R ! GHT$( 8$ .. ] ) _; : L 

p;;: IN T  !IE.\'T L • PF: I N T  • GOSU8 4 4 0  LPF:INT " 
390 9$= " "  • E:=USF.'O( UflRPTP( E:$ ) )  • F:E TUPN 
4 0 0 I G ,':-.;' ,:(\' ,:,· 

4 1 0  L F'F: ! N T  " N " ;  • 1·1=90 • GOSU8440 • L P P I N T  "�04 8 "  

420 iJ=200 • GOSUE: 4 4 0  LPRIN T "  " ;  NIDN�t .. 2 .. 2. ) · GOSUB 4 4 0  • L P P I N T  " " ; li: IGHTH M 

, 2 )  · GOSUB 4 4 0  • LF'R I N T  " " ;  • GOSUB 440 
4 3 0  L F'P I N T  " G " • !·I=20 • GOSUB 4 4 0  • GO TO 390 

4 4 <1 FOF': Z=1 TO I·I • NEXT Z • PETURN ' /o!H I T  L OOP 

4 :5<1 ' DEC TO HEX 

460 C$= " "  • X= I NT( flDC Z )..··'256 ) • GOSUB 490 

4 70 .x.·� I NT( ( HO( Z .) -( X-1.'2.56 ) .:• . ...- 1 6 ) : GOSUB 490 . 

480 X= !NTC {lD( Z ) - C I N TC flDC Z )/ 1 6 ) J 1 6 ) )  
490 I F  X.>9 THEN Ct=Ct+ CHR$(.\'+.55 ) ELSE ct�Ct+P I GH Tt\' S TF.'t( X )  .. 1 )  

:500 PETU.'NI 

5 ! 0  ' L OflD 

-520 IF OK THEN 560 

:530 INPUT "FI L E  SPEC ' S  .> " .; �$ • IF 1U= " "  F
.
ETUF.'N ELSE OPEN " I "  .. J .. ilt • INPU T#J .. OK,; N 

:540 FOR Z=OTON-1 • INPUT#1 .. St\' Z ) .. OBU Z ) .. fl[l( Z) • NEXT 

:550 CLOSE 
:560 L PP I N T " N " , N=90 • GOSUB 440 • Z=O • GOSUB 4:50 • L P R I N T  " O " ,; C$ 

:570 PPINT "ADDRESS = > " ; C$ , S=HD( 0 )  
:580 1·1=2tiO • FOR X=OTON-1 • I F  08$ ( .\' ) = " "  THEN 640 

:590 IF S=�DCO THEN 600 ELSE GOSUB 4 4 0  • LPR I N T  " • GO SUB 4 4 0  • LPRINT " N" ' 0 
=X • Z=X • GOSUB 4:50 • GOSU8 4 4 0  • LPF.·JNT " 0 " .' C t  • GOSU8 4 4 0  • X=t< · PF.' I .N T  • PP II-/T "�DDF:ES 

S=) 11 ; C$ 

6t'l0 FOR �·= 1  TO LENC08$ \ X .) )  S TEP 2 

6 1 0  PF.· I N T  N I Dt( 08$( X ) , \·' _, 2 ) ;  

620 GOSUB 4 4 0  L PF: INT " " ; N I OtC OBtC X ) , \' , 2 ) · NEXT Y 
630 S=S+( LEN( 1]£3$ ( .:\;' ,.i .� . ...-2 ) 

640 NEXT X GOSU8 4 4 0  • L PRINT " 

650 PRINT" DONE " • GO TO 390 

660 ' SHON SOURCE 

670 IF OK THENFOR Z=OTON-1 • GOSU8 4:50 ' PR I N T  Z; T�8( 6 )Ct.; " " .; 08$( Z) ;  TilBC 22 ) ·Sf( 

Z )  • NEX T '  F:E TUF.·N 

680 PPINT "NO SOUF.'CE " • RE TURN 

690 ' HELP SCREEN 

700 F'R I N T " .> ,\> NIV8UG CONN�ND ' S  ( .t' PRONPn <'<' ( "  
71 0 PRINT " N XXXX D I SPL � 'r'.,..-1·10DIF'r' MENOR\"" 

720 PPINT " G EXECUTE PROGR!lN P O I N TED TO 8 'r' PC ( �0 4 8 - 4 9 ) 
7:::0 PRINT" R D I SPLfl'r' REGS ( CC 88 HH XXX.\' PPPP SSSS ) "  
740 PF:INT " P/L PUNCH/LOflD �DDPESS �002-3 TO � 0 0 4 - :5  

7 :5 0  PRI N T , PR I N T " .> .> .> NON6800 CONN�NDS (ij F O R  CND=.> PRONP T )  \'<:<" 
7 6 0  PR I N T "  L L OHD �SSEN8LEO PROGF:�N FF:ON D I SK F I L E "  

77t1 PR I N T "  DXXXX D ISPL H \ '  1 6  8 \"TES � T  XXXX 

780 PR I N T "  GXXXX EXECU TE PROGF:flN fl T XXXX " 

790 PRIN T "  S SHOIJ SOURCE O F  PROGPfiN FRON D I SK "  
8t10 PPINT " 8 SET C SX .) RESET C RX )  8Rf{lkP O I N i  0-9 " 
8 1 0  F.'ETUF:N 

820 ' 8F:E.4K POINT PROCESSOR EtU O ) =flDDPESS + INS TF: 

830 I NPUT " (  S )fT OR ( R )£SET NUN8ER " ;  Ht • 8t=LEF Tt C  Ht .. 1 )  

8 4 0  IF Bt<' .> " S "  fiND BtO "R " RETURN 

8:50 IF L EN\fl$. ) ) 2  OF: VflU RIGHTUM .. 1 n.>9 P R I N T  " 8RE�K POINT NUNE!EP INCORREC T "  • 
l?ETURN 
E:60 X=VflU R I GHTtC {l$, 1 n 
870 IF 8t= " S "  THEN 900 

8;3tl IF E$0:' )= " "  PRINT " NO 8REM:P O I N T  SE T " • PE TUF:N 
890 IJ�200 • L PRINT "N " • GOSU8 4 4 0  • L PPINT L EFT$( £$( .\' ).- 4 ) · GOSUB 4 4 0  L PR I N T  " 

" .  R 
IGHTtC Et( .\' ) .. 3 ) ' GOSUB 4 4 0  • L PRINT " " • PR I N T  "�DDRESS 1-/�S " ; L EFTt( £$(.\') .. 4 ) · [$( .\' 
.>= " " '  GOTO 39tl 

90tl INPUT " ADDRESS "; £$( ,'x,' ) 
9 1 tl 1·1=2tlO • LPRINT "N " • GOSU8 4 4 0  • L PRINT L EF 'T.tc( £$( ,'x,' ) .. 4 .> • GOSU84 4 0  

9 2 0  8$= " "  • 8=USRO\ VflRPTR( BJ: ) )  • E t C  X ) =£$(' X .)+!': I GHT:N 8 t  .. 3 )  

:'130 GOSU8 4 4 0  L P R I N T  " 3F " • GOSUB 4 4 0  LP. ''.' I N T  " " • GO TO 390 



INTRODUCING 
CALC STAR� 

ANOTHER . 

Presenting CalcStar- another standard
setting software product in the WordS tar 
tradition. 

CalcStar is MicroPro's new electronic 
spread sheet and financial modeling program
a sophisticated, yet easy to use, calculating 
and planning tool for CP/M�based computers. INDISPENSABLE 

BUSINESS 
PROGRAM FROM 

The ultimate electronic spread sheet. 
CalcStar calculates solutions to complex 
numerical problems in business and finance. 
Helps you make budget plans and sales fore-

M ICROPRO"' 
casts with greater speed and accuracy. And iR projects figures into the future to answer the 

THE WORDS.. 
r M "what if" questions you face in business. 

1� And CalcStar also has a unique MicroPro 

PEOPLE 
advantage: It joins with WordS tar to combine 

spread-sheet and word-processing capabilities in 
• several powerful ways. 

CalcStar software eliminates the need to use ledger paper 
ever again. It turns your video screen into a "window" on 
a giant electronic ledger sheet, with up to 600 entries arranged 
the way you want. Then, by inserting formulas into CalcStar, 
you create financial models that simulate the future numeri
cally. And predict the outcomes of your business decisions. 

When you notice what CaleS tar can do for your business, 
you'll wonder how you ever got along without it. (If you're 
now a WordS tar user, you probably already know the feeling. )  

The MicroPro bonus. Like WordStar, CalcStar is 
packed with innovative features that make it versatile and 
easy to use . Features like Automatic Forms Mode, which 
lets an inexperienced user enter data into a spread sheet 
quickly and with less chance of error. 

CalcStar's greatest innovation is its ability to join with 
WordStar. Which means, for example, you e<in use WordS tar's 
printing options, like boldface and underlining, to dress 
up financial documents. And you can insert sections of 
CalcStar's spread sheets into your WordStar documents. 

This kind of flexibility should come as no surprise if 
you're already familiar with the MicroPro software family
a line of programs designed to work together to multiply 
your problem-solving power. Visit your MicroPro dealer to 
find out just how big a difference all our products can 
make in your business. We predict you'll discover it's not just 
CalcStar or WordStar that's indispensable . It's MicroPro. 

Circle 240 on inquiry card. 

A glance at CalcStar features 
Runs on CP/M version 2.0 or above, with SO

column screen, addressable cursor, and at least 48K memory. 56K or more is recommended for 
fullest utilization. 

Highly user friendly: Call up full screen of help 
or use help menu. \VordSrar�like cursor commands. 
User's guide shows you the basics. Install from 
menu OR a WordS tar file. 

Stores formulas and formats along with data, for 
convenience and less chance of error. 

Math functions include average, minimum, 
maximum, logarithms, exponents, and regression 

SOITWARE 
THAT MEANS BUSINESS cm�ctoPto) 

INTERNATIONAL CORPORATION 
1299 Fourth Street, San Rafael, California 94901 (415) 457-8990; Telex: 340-388 

CP/M is a traden)ark of Digital Research, Inc. 



Text continued from page 107: 
RS-232C interface. 

630-870 On the 25-ms interrupt used 
by the keyboard routine, 
capture any data transmit
ted by MIKBUG . Nulls and 
other control characters are 
stripped off. The data are 
collected in BUFF for a max
imum of 64 characters. 

880-1180 The entry point BASIC uses 

to get the MIKBUG data. 
See statements 60-90 for the 
protocol. 

1190-1240Buffers and other required 
storage areas. 

Once you've set up the system, you 
are ready to run the BASIC monitor 
program (listing 2). Start BASIC, ask 
for at least one file, and answer the 
memory-size question with an 

Power One's Case models started 

FREE! 
New 1 981 
Product Catalog . . .  
plus our new 

. Tour Guide. 
Phone or write for 
your copies today! 

at $24 .95. Over 200,000 models later, 
they' re still only $24.95 ! 

• 1 1 5/230 VAC Input 
• OVP B ui lt-in 
• :05% RegulatioA. 
• -2-Year Warranty 

• 2-Houf Burn-in 
• U L  Recognized 

• CSA Certified 

Get all the' details on our 
1 25 standard l inear and 

switching power supplies. 

I \ i,_ 
PEOPLE \\ PLANT 

'I PRODUCJ� 

� \ .•. \ 
Pe""",...... a��er·o ®P0 f)PDIIII:r-one =---

OP11•er-11ne o.c. Pomer SIJPPUI!s 
Power-One, Inc. • Power One Drive • Camarillo, CA 93010 (805) 484-2806 • (805) 987-3891 • TWX 910-336-1 297 
SEE OUR COMPLETE PRODUCT LISTING IN EEM & GOLDBOOK 
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address at or below 65151 (if you 
change the origination address of the 
Z80 program, you'll have to change 
the memory-size answer, too). 

We've already described the com
mands available in the monitor, so 
let's look at the function segments of 
the program (numbers refer to pro
gram line numbers) : 

100-180 Define variables and set up 
t h e  m a c h i n e - l a n guage 
subroutine calls. 

190 Start the main program 
loop. Because the main loop 
and subroutines are in 
BASIC, the keyboard may 
feel "mushy." 

210-220 Scan the TRS-80 keyboard 
and check for the "@" key. 
Input will be passed to 
MIKBUG or, in case of the 
"@" key, to the special 
command processor. 

230-250 Process a special command. 
If you want to add any 
specia l commands, put 
them here. 

360-390 Dump 16 bytes in hexa
decimal by repeating the 
MIKBUG M command 16 
times. 

400-440 Load program counter and 
go (Gxxxx) .  

450-500 Convert decimal to hexa
decimal .  

510-650 Load object code into the 
6800 system. The code is 
transferred one byte at a 
time, and each byte is 
echoed in hexadecimal form 
on the JRS-80 screen. 

660-680 Display the code currently 
in memory (source and ob
ject will be displayed). 

690-810 Display a "help" screen. 
820-930 Process (set or reset) a 

breakpoint. 

A few words about the bit rate: the 
variable W determines how long 
BASIC will wait for a byte from the 
6800 system. The value I have given 
is appropriate when you use 300 bits 
per second (bps). If you change bit 
rates, you'll have to change the value 
of W (for a higher bps, use a smaller 
value; for a lower bps, use a larger 
value) . • 

Circle 1 68 on inquiry card. --+ 



Hayes Microcomputer Products Inc. 5835 Peachtree corners East. Norcross, Georgia 30092 (404) 449-8791 

Micromodem II. Micromodem 100 and Microcoupler are trademarks of Hayes MicrocoJTiputer Products Inc. 
'TM Apple Computer Inc. Microm

-
odem I I can also be used with the Bell & Howell computer. © 1981 Hayes Microcomputer Products Inc. 







Authorized Commodore service center 
Repair of the complete line of Commodore products 

In a hurry? Check our modular PYrn::Ulf1P nrrlf1r::>m 

� ,. Disc Drive � commodore 

HARDWARE: SOFTWARE: 
CBM 8032 Computer, ozz 

80 Column 5 1 095 Wordcraft 80 
CBM 8050 Disk Drive 1 340 Tax Preparation System 
CBM 4032 Computer, IRMA 

40 Column 995 Dow Jones Portfolio 
CBM 4040 Disk Drive 995 Management System 
CBM 4022 Printer 649 Personal Tax 
CBM VIC 20 Computer 263 Pascal 
CBM VS I 00 Cassette 68 Assembler Development 
PET to IEEE Cable 33 Package 
IEEE to IEEE Cable 39 Wordpro 4+ 
BASF Diskette, Box of I 0 30 

Order TOtl!. FREE 
1 +800-527-3 1 35 

10 AM to 4 PM COT Monday through Friday 
Texas residents call I +  2 1 4-66 1 - 1 370 

VISA. MASTER CHARGE, MONEY ORDERS, AND C.O.D. 
"Certified Check" accept�d. 

Units in stock shipped within 24 hours, F:O.B. Dallas, Texas. 
All equipment shipped with manufacture(s warranty. 

Residents of Texas, Louisiana, Okla'homa City and Tulsa, 
Oklahoma must add applicable taxes. 

Printer 

5299 
299 
380 
380 

1 1 5 
55 

229 

77 
329 

Eclectic shortly will be announcing products that are designed to work 
with CBM systems. 

I .  ROMIO: two RS232 ports- three parallel ports- 26K EPROM · 
mem01y-managed alternate character set. software 
controlled- EDOS (extended DOS). 

2. Terminal program (options with ROMIO) 

3. EPROM programmer 

4. Front-end processor 

5. Additional firmware to be announced 

Be sure to write the address below for more information; 

dealer inquiries welcome. 

P.O. Box 1 166 • 1 6260 Midway Road 
Addison, Texas 75001 • 1214) 661- 1370 
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Technical Foru.n 

Floppy-Disk 
P erfor111ance 

N. Y alirakis 
53-55 Kodrigtonos St. 

Athens 104, Greece 

Dennis Nendza's article "Comparing Floppy-Disk 
Drives by Software Simulation" (see the May 1980 BYTE, 
page 130) contained the principles of drive operation and 
timing plus a comparison of a number of disk drives from 
various manufacturers. 

Nendza's conclusions were: 

• The performance of sequential read operations are 
practically the same for like-sized drives. 
• There is a sizable difference between the predicted and 
actual performance of many drives. 
• Despite the theoretical figures given by many manufac
turers, actual floppy-disk performance is low. 

In random operations, the situation is even worse. 
Since transfer efficiency is dependent on the file struc
turing and file searching involved, I will restrict my 
observations to sequential performance . 

In attempting to explain the discrepancy between the 
theoretical prediction for reading 500 records (about 43 
seconds) and the actual time (109 seconds), I noticed that 
Nendza's program assumes that the read head is in a ran
dom position before reading the next record in sequence . 
It is my belief that the random-position assumption is in
correct since the timing of the appearance under the head 
of each sequential record or sector is exactly known. In 
fact, if we assume that the software requires a period of 
time to transfer the record to memory and process it ,  
when the head goes to read the next sequential sector it 
will have passed the beginning and will have to wait until 
the next revolution to continue the read. 

If we make this assumption, we can estimate the time 
to read one sector to be equal to the time of disk revolu
tion (about % second) for an 8-inch disk. Therefore, the 



8086 Super-micro 
8 Mhz . - 16-bit - S- 100 bus - 128K 70 nsec . RAM 

Computer Benchmarks - All systems running the same BASIC program. 

Manufacture - Model Class Operating Language Run Time 
System (Type* ) (Seconds) 

IBM 3033 Mainframe VS2 -10RVYL Stanford BASIC 10 
Seattle Computer System 2 Micro MS-DOS Microsoft BASIC (C) 3 3  
Digital Equipment PDP 1 1 / 70 Mini n / a  BASIC (I) 45 
Prime 5 5 0  Mainframe PRIMOS BASIC V16.4 (I) 63 
Digital Equipment PDP- 10 Mainframe TOPS-10 BASIC (I) 65 
IBM System 34 Mainframe Release 05 BASIC (I) 129 
TEl System 48 Micro MAGIC 1 . 0  Microsoft BASIC (C) 178 
Hewlett-Packard HP3000 Mini Time Share BASIC (I) 2 5 0  
Seattle Computer System 2 Micro MS-DOS Microsoft BASIC (I) 3 1 0  
Alpha Micro AM- 100/T Micro AMOS 4 . 3a Alpha BASIC (SC) 3 1 7  
Digital Equipment PDP 1 1 /45 Mini n / a  BASIC (I) 3 30 
Data General NOVA 3 Mini Time Share BASIC 5 . 32 5 1 7  
Ohio Scientific C4-P Micro OS65D 3 . 2  Level 1 BASIC (I) . 680 
North Star Floating Point Micro NSDOS NorthStar BASIC (I) 685 
Radio Shack TRS-80 II Micro TRSDOS 1 . 2  BASIC (I) 792 
Apple II + Micro DOS 3 . 2  Applesoft I I  (I) 960 
Cromemco System 3 Micro CDOS 32K BASIC (I) 1074 
Commodore Pet 2001 Micro n / a  Microsoft BASIC (I) 1 374 
IBM 5 100 Micro n / a  BASIC (I) 1 9 5 1  
Vector MZ Micro n/a Micropolis BASIC (I) 2 2 5 1  

• C = Compiler; I = Interpreter. Times (except for Seattle Computer) taken from August 1981 issue of Interface Age. 

Seattle Computer System 2 consists of 8 Mhz . 8086 CPU set, 128K of 70 nsec. static RAM, double
density disk controller, 22-slot TEl constant voltage mainframe, a cable for two 8' drives, and 
MS-DOS operating system (also called 86-DOS , IBM PC-DOS, Lifeboat SB-86) . The system is fully 
assembled and tested and ready to run with the addition of disk drives (we can supply) and terminal. 
Price: $4 1 8 5 .  8087 Adapter also available . 

Call for location of our nearest dealer 

Software 
We have the following Microsoft high-level 
languages running under MS�DOS. 
• BASIC-86 Interpreter . . . . . . . . . . . . . . . $400 
• BASIC-86 Compiler . . . . . . . . . . . . . . . . $400 
• Fortran-86 . . . . . . . . . . . . . . .  · . . . . . . . . . $600 
• Pascal-86 . . . . . . . . . . . . . . . . . . . . . . . . . $600 
• Cobol-86 . . . . . . . . . . . . . . . . . . . . . . . . . $900 
• Macro-86 Assembler . . . . . . . . . . . . . . . .  $ 300 

Check for new additions 

Circle 333 on i nquiry card. 

1 1 14 Industry Dr. Seattle WA 98188 

Information Hotline 
206 / 575- 1830 
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Technical Forum 

time required to read 500 records is 83 .3 seconds. An ex
tra one to two seconds is required for the initial seek, 
head load, and the subsequent track-to-track accessing (if 
not absorbed within the sector-waiting time). This gives a 
total read time of approximately 85 seconds for 500 
records, which is much closer to the actual figure. 

The question remains: Is this the best performance we 
can expect from a floppy-disk drive? Reading a 128-byte 
sector every 166 milliseconds (768 bytes per second) is 
very far from the theoretical floppy-disk transfer rate of 
30,000 bytes per second. Looking at it another way, it's 
only an eightfold improvement over a cassette that 
operates at 1200 bits per second.  

I ran across this problem when developing an 8-inch 
floppy-disk system for a minicomputer. I was told there 
was no way to improve the performance but decided to 
give it a try. 

The most obvious way to improve the transfer rate is 
to increase the sector size (at the expense of departing 
from the IBM standard) and the memory requirements. 
This encouraged the choice of hard sectoring, allowing 
easy selection of multiples of the standard sector size plus 
an increased capacity per track of 32 standard-sized sec
tors rather than 26. 

The selection of 256-byte sectors automatically doubles 

OBOTS 
r 

\ I . Intelligent machines are rapidly appearing 

y � , in homes, automobiles, offices and factories. 

/ ,.. ./ Affordable cameras, speech synthesizers, 
and even robot arms are now on the market. - i Such advances are giving microcomputers the 

�-·-· _ 9>-L _ power to see, hear, grasp objects, and to move 

= ==: - . around the room. Where can you learn about 
-- -

-· this technology? In Robotics Age Magazine, 
the journal of intelligent machines. 

Robotics Age reports the experience of 
hobbyists building their own robots, the 

latest products from industry, and the most 
powerful techniques from research labs. The 

face of the worlcJ is changing. Join us as 
we enter the Robotics Age. 

YES! I want to stay up-to-date on this fascinating 
new technology! 

Name 

Company Address 

City Stale/Providence/Country 

United 
States 

$15 
$28 
$39 

Title 

Postal Code 

Canada Foreign 
Mexico* Rates• 

$17  $19 
$32 $36 
$45 $5 1 •us Funds on US Bank 

0 Bill VISA 0 MasrerCard 0 Bill me (N. America only) 
Card No. Exp. 
Signature 

Send to: R030i:K)M;;; , PO Box 5 12, Tujunga, CA 91042 
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the transfer rate . Further improvement can be obtained if 
you are prepared to go as far as half-track sectors. This 
sacrifices about 2 K bytes of memory per opened file but 
results in an eightfold increase in transfer efficiency. 
However, it should be noted that this is not the best way 
to obtain fast transfer rates, because large record sizes not 
only waste memory but are also unsuitable for many ap
plications. 

Another alternative was therefore considered: make 
sure that the next sequential sector to be read is optimally 
positioned after the previous sector is read. Using this 
technique, sequential sectors are not dictated by the time 
needed for a complete disk revolution. 

Since the processing time of the information retrieved 
from the disk varies, the time between the reading of sec
tors also is variable. In many cases, only record transfers 
are performed with little need for processing. Therefore, 
the time of sector processing should be no greater than 
the time required to read the sector (32 microseconds per 
byte) .  In the ideal situation, if the next sector to be read is 
positioned two sectors away from the previously read 
sector, one full track could be read in two disk revolu
tions. 

If this method is used, you must depart from the "one 
every other" rule. In my application, I used the following 
format:  each track was divided into 16 sectors of 256 
bytes each. Access of sequential sectors was adjusted to 
one every three ( i .e . ,  the record/read sequence was 
0,3,6,9,12, 15,2,5,8,11,14,1 ,4 , 7,10,13, etc . ;  the numbers 
represent the physical location of each sector relative to 
the index hole) .  With this format, I obtained a transfer 
rate of one sector (256 bytes) every 30 microseconds, or 
about 8000 bytes per second. 

' 

The time available to transfer each sector from the 
operating-system buffer to the memory is 20 microsec
onds, which leaves ample time for processing the data . 
Also, since the sector number is continually monitored 
by the hardware, there is in most cases sufficient time to 
access the next track without waiting for another revolu
tion of the disk . 

This method works particularly well in applications 
where you have to . frequently load large programs. For 
example, the 500 records mentioned in Nendza's article 
could be loaded in 8 seconds if the timing is not lost dur
ing access of the track, or in 11 seconds if one revolution 
is lost on each of the 20 tracks to be accessed. 

I have to stress that there is still room for further im
provement in the transfer ratio. For example, a variable 
spacing of sequential sectors can be adopted to suit 
various needs for record processing. Odd numbers of sec
tors per track can give the maximum transfer rate. Also, 
synchronizing dual drives can yield optimum disk-to-disk 
transfer performance. 

The fact remains that the capabilities of the floppy disk 
have not been fully exploited. As it stands now, the most 
impressive figures remain in the specification sheets of the 
disk-drive manufacturers . • 

Circle 315 on i nqu iry card. ____. 



It you don't know a baud from a floppy I l l  

YOU NEED TO' KNOW 'AlE 
· QDP-100 MICROGOIVIPUTER 

Most people who need computers 
don't have the time, or desire, to 
become full-time computer 
"wizards." 

With the budget-priced QDP-100 
you get all the time-saving pre
cision information you want from 
d computer, now and in the future, 
without all the unnecessary com
plexity associated with less consider
ate computers. 

QDP-10.0 HAS SINGLE BOARD 
Sil\IIPUCITY. Eliminates the hassle 

of complex multi-chip, multi· 
board computers. . 

QDP-100 IS E_ASY to learn and to 
·· operate. Most owners use their 

It does more, 
does it . easier, 

and costs .a 
lot less. QDP-100 with professional skill and 

results in short order. Our instruction 
manual doesn't need an interpreter. 

QDP-100 IS A FULL-SCALE 8-bit computer, 
readily upgradeable to 16 bits as your 
business or professional information
processmg needs grow. It uses the IEEE 
S-100 bus, compatible with CP/M and 
MP /M disk operating systems. 

QDP-100 HANDLES BOTH floppy disks 
and hard disks to give you total 
software versatility. 

QDP-100 CONNECTS INSTANTI..Y to 
any standard terminal and printer. 
Both serial and parallel ports are 
available. Features most micro
computers can't match. 

CP/M and MP /M 
are registered trademarks 
of Digital Research Corp. 

If you'd rather be a wizard with 
computer results, than with computers, 

choose the QDP-100. Call or y,rrite for 
literature and full details: 

QDP NEEDS A FEW MORE GOOD DEALERS. 
Attractive, profitable, protected dealerships 
are still available in several high-potential 

computer market areas. 

� 
Data 
Ptoducts 
10330 Brecksville Road 

Cleveland Ohio 44141 
216/526-0838 Telex, 241596 �� 



· Education Forum 

AC Motor Control 
Simple Algorithms and Hardware 

Jostein Nyberg 
Odv. Solbergsv. 100 

Oslo 9 Norway 

Connecting a microcomputer to an external device is 
an efficient way to acquire a realistic understanding of 
the possibilities offered by the microprocessor. As a 
teacher of computer science, I illustate techniques for 
interfacing such devices to a computer through a series of 
experiments performed by the engineering students in the 
laboratory. In most of these experiments some quantity 
(like speed or temperature) is measured, or some external 
device is controlled. 

Ideally, the experiments should be interesting and in
structive, yet riot too complex or time consuming. Also, 
they should involve components and devices that are 
easily obtainable and not too expensive . I believe the 
following two applications will satisfy these demands. 

Measuring Rotational Speed 
The hardware used to measure rotational speed is 

shown in figure 1. An electric fan is placed between a 
phototransistor and a light source (an ordinary incandes
cent lamp).  Each time the light beam is interrupted by the 
rotating blades of the fan, the output of ICl, the 74LS14 
Schmitt trigger, goes low. As a result, the input line to the 
computer, called PHOTO in the figure, goes low. The 
pulses thus generated are counted for a set duration. I use 
a fan with five blades, and the number of rotations per 
second will then be directly given by the number of pulses 
counted during 115 second. 

Selecting a suitable phototransistor should not be diffi
cult; I have tried several common types, and they all 
worked satisfactorily. If necessary, you can modify the 
resistor value in figure 1 .  

You may find it convenient to  mount all components 
on a breadboard with spring-type connections. The 
breadboard may be connected to the computer with a rib
bon cable. To perform the experiment, the breadboard is 
held in such a position that the phototransistor "sees" the 
light source between the fan blades. Spurious light 
sources should be kept away from the phototransistor. 

Of course, to measure the speed of a motor in an actual 
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application, a somewhat different arrangement would 
have to be used. For example, a small disk, either per
forated or with alternately transparent and opaque seg
ments, could be attached to the motor shaft. Or a special 
optical switch, containing an LED (light-emitting diode) 
and a phototransistor in the same unit, could be used. 
However, these more sophisticated approaches tend to 
require mechanical arrangements that are harder to set up 
and get working. For experimental purposes, I prefer the 
simple use of a fan. (After all, the aim of the experiment is 
to illustrate principles, not to produce commercial equip
ment) . 

Obviously, the program for measuring time and count
ing pulses will depend on the computer you use : its lan
guage, input/output ports, clock frequency, etc. Whether 
the computer is based on the 6502, the Z80, the 8085, or 
some other microprocessor, writing the assembly-lan
guage program for this experiment is an instructive exer-

N umber Type + 5 V G N D  
IC1 74LS 1 4  1 4  7 

+ 5V 

L I G H T  
SOURCE FAN 

Jo=��� 
IOK 

PHOTO ��--.__� (SIGNAL TO 
COMPUTER ) 

Figure 1: A sensing circuit for measuring rotational speed. The 
blades of the fan cast a shadow on the phototransistor as they 
pass between it and the light; the signal thus created is condi
tioned by a 74LS1.4 Schmitt trigger prior to being presented to 
the computer. 
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$1 69.00 
AVAILABLE AT ALL FINE 
COMPUTER STORES 

Education Forum----------
I C l b  7-&LSU 

4 
+5V 

+ 

SOLIO STATE 
RELAY 

FAN 
MOTOR 

120 VAC LINE 

Figure 2: The interface used to turn the fan motor on and off. A 
solid-state relay is simply driven from the computer's output 
port via a 74LS14 Schmitt trigger. This circuit is used in con
junction with the one shown in figure 1 to form a closed-loop 
control system. If the fan speed is too fast, the motor is turned 
off; if it is too slow, it is turned on. 

cise. I will present a fairly detailed algorithm here, leav
ing the actual programming up to you. 

1 .  Initialize the time counter to 200 decimal. (Use a 
register for this purpose. When the measurement 
starts, the time counter will be decremented every 
millisecond (ms), so that when zero is reached, 1/5 
second has elapsed. )  

2 .  Initialize the pulse counter t o  zero. (Use a register as 
a pulse counter . )  

3 .  Read PHOTO. Is  i t  low? I f  yes, go  to 3.  (In steps 3 
and 4 the input line is sensed continuously to detect a 
high-to-low transition . When this occurs, the mea
surement starts . )  

4 .  Read PHOTO. I s  i t  high? I f  yes, g o  t o  4 .  (See the 
preceding comment. ) 

5 .  Increment the pulse counter. (A fan blade is now 
cutting the light beam. ) 

6. Call a delay subroutine to obtain a 1-ms delay. (The 
subroutine should execute a delay loop of 1 ms dura
tion . )  

7. Decrement the time counter. Is the result zero? If 
yes, go to 13. 

8 .  Read PHOTO. Is it low? If yes, go to 6. (Low means 
that the fan blade is still interrupting the beam. )  

9. Call the same delay subroutine as  above. 
10. Decrement the time counter. Is the result zero? If 

yes, go to 13. 
11. Read PHOTO. Is it high? If yes, go to 9 .  (Repeat 

from 9 while waiting for the next fan blade . )  
12. Go to 5.  
13. The measurement is now complete. The pulse 

counter contains the number of times the light beam 
has been cut by the fan blades during 1/5 second. 
Display the result, and repeat from step 1. The ex
ecution of the program may terminate here if only a 
single measurement is required. 

Note that if your computer is equipped with a pro
grammable interrupt timer, this device can be used as a 
real-time clock. Thus, an interrupt timer may provide an 
alternative to using a delay subroutine for time measure
ment. 
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Controlling a Motor 
Several methods are available to control the rotational 

speed of a motor. One of these is sometimes called "on
off control . "  Admittedly, this technique does not regulate 
the speed with great precision under all conditions. It is, 
however, the simplest method, and for this reason it will 
be used here. 

The "on-off control" method measures the motor speed 
periodically and compares it to a desired value. If the 
motor runs too fast, it is turned off. If it runs too slowly, 
power is applied. Thus, this experiment will demonstrate 
the principle of a closed-loop control system, where the 
input sensed by the computer is used to determine the 
control output. This experiment also provides an exam
ple of how to interface AC appliances to a computer. 

A phototransistor and a fan are used, as in the first ex
periment .  However, in this case the fan is connected to 
the AC outlet through a solid-state relay, as shown in 
figure 2. The fan motor is turned on and off by sending 1 
and 0, respectively, to the output port. A Schmitt trigger 
is used to drive the relay. Many other gates could drive 
the relay equally well, but the 74LS14 contains six 
Schmitt triggers. Many models of solid-state relays are 
available, with various current ratings, and most of them 
can be used for this experiment. 

As in the previous experiment, the actual writing of the 
program is left up to you. The program should operate as 
follows: 

1 .  Initialize the time counter to 100 decimal. (Note that 
a relatively short measuring period is chosen, in 
order to obtain a well-regulated speed. In this exam
ple 1 /10 second is used. )  

2 .  Initialize the pulse counter t o  zero. 
3 .  Read PHOTO. Is it low? If yes, go to 7 .  
4 .  Call a 1-ms delay subroutine. 
5. Decrement the time counter. Is the result zero? If 

yes, go to 12. 
6. Go to 3. 
7. Increment the pulse counter. 
8. Call the delay subroutine. 
9. Decrement the time counter. Is the result zero? If 

yes, go to 12. 
10. Read PHOTO. Is it high? If yes, go to 4 .  
11 .  Go to 8 .  
12 .  Turn on the motor if the rotation is  too slow; turn i t  

off i f  the rotation is  too fast .  (The value of  the pulse 
counter is compared to a value you have stored in a 
memory location before running the program. If the 
rotation is too slow, 1 is sent to the output port . 
Otherwise 0 is sent . )  

13. Repeat from step 1 .  

When the experiment i s  performed, various speeds 
should be tried, high as well as low. You may also try to 
vary the load by applying moderate pressure to the 
motor shaft, if the design of the fan permits this. • 
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' ' \ Announcing the new qu ick and easy way 
� · � to write custom business appl ications 

- - - - · ., i>o!. - � .., . .. 
� ;:_ ·�· · · ·· in  hours instead of weeks. 

At last, you can get a microcomputer 
business application development system 
that is designed for one purpose 
only . . .  fast production of bug-free 
professional-looking custom business 
appl ications. 

"Thinks" the Way Business Thinks 
Quic-N-Easi is the revolutionary screen
format-oriented application development 
system that thinks in terms oi transactions, 
records and fields. The same way business 
thinks. Quic-N-Easi expects an application 
to include custom formatted key entry. It 
lets you set up  the character, field, and 
record validity checks business wants by 
merely fi l l ing in the blanks. I t  automatically 
signals in real time when errors occur 
and "explains" what is wrong in plain 
English messages you select for each 
custom application. 

Much Faster than BASIC 
Quic-N-Easi programming is much faster 
than BASI C  because the standard busi
ness applications (key input, f i le hand l ing, 
and output reporting) are handled via 
pre-programmed parameter driven sub
routines. To produce finished professional 
looking custom business programs, you 
merely: 

· 

G 
G 
G 

Draw the business formats d i rectly 
on the CRT in minutes. 

F1 i l  in the blanks for field attributes, 
validations, tables, etc. 

Invoke the Quic-N-Easi interpreter 
to check fields against tables, check 
l imits, access data fi les, and perform 
business calculations, etc. 

122 BYTE january 1982 

G Optionally define fi le  and output 
formats right on the screen. 

Pays for Itself in a Week 
By el iminating the coding drudgery of 
writing screen, field, f i le, and format 
programs in BASIC, programmers are 
free to concentrate on the unique business 
aspects of each custom application. No 
professional programmer can afford to 
develop one more business application 
without Quic-N-Easi. The savings are so 
significant with Quic-N-Easi ,  it can actual ly 
pay for itself in only one week. 

Gives You Much More than a 
Screen Builder . . .  the Only 
Complete Business Development 
System for Microcomputers 

Quic-N-Easi handles the entire application 
development job from key entry to final 
output. You get everything you need, 
including detailed documentation to begin 
writing professional programs the first 
day. You get . .  � 

G 
G 
G 
G 

G 
G 

A singularly capable Quic-N-Easi 
screen builder 

A comprehensive parameter driven 
Quic-N-Easi content editor 
A ful l Quic-N-Easi interpreter 
language 
A complete Quic-N-Easi fi le 
management system with Index 
Sequentia l ,  Random, and 
Sequential Fi le Access Method 
A complete Quic-N-Easi print format 
handler 
A detailed Quic-N-Easi reference 
manual 

G A Quic-N-Easi self-teaching guide 

G A Quic-N-Easi quick reference card 

G An interface to other program fi les 

ORDER NOW-Don't Waste 
One More Day Coding BASIC 
Your time is too valuable to waste hours 
on end writing BASIC code. The first 
week you use Quic-N-Easi, your finished 
business programs wi l l  look better, run 
better, and return more dollars to you. · 
Don't delay . Order Quick-N-Easi today. 
Phone . . .  21 5 968·0689 

QUIC· n · E!aSI™ 
STANDARD MICROSYSTEMS INC. 
1 36 GRANITE H I L L  COURT.· LANGHORNE, P A  1 9047 
Pricing Information 

• Complete Quic-N-Easi system $395 

• Manual only $60 

• Visa and Mastercard accepted 
• Dealer Inquiries I nvited 

Min imum System Requirements 
Z80 • 48K • Floppy Disc 
• CP/M (except TRS80 Mod I l l) 

Other Disk Formats • 8" Single Density 
Vector G raphics • M icropolis Model 2 

Customized Versions • TRS80 Mod I I ,  
TRS80 Mod I l l ,  APPLE, OSBORNE, 
I NTERTEC, VECTOR , ZENITH 

Apple, CP/M, lnlertec, Micropolis, and TASSO are 

trademarks of Apple Computer, Digital Research, l ntertec 

Data Systems, Micropolis Corp., and Tandy Corp. 

Circle 343 on inquiry card. 



Hard11rare Revie11r 0 

The RCA 
VP-3301 Data Terminal 

Tim Daneliuk 
4927 N Rockwell 
Chicago, IL 60625 

With the cost of most computer hardware decreasing, 
RCA's introduction of an inexpensive data-entry terminal 
hardly comes as a surprise. For a modest investment, the 
VP-3301 delivers many features formerly available only 
on more expensive terminals. 

The terminal comes complete with an RS-232C inter
face and a 20-rnilliarnp (rnA) current-loop interface. It is 
capable of directly driving a standard television monitor, 
or it can be connected to a television receiver if an RF 
(radio-frequency) modulator is used. 

Physical Features 
The VP-3301 is small and lightweight enough to fit into 

a briefcase for use as a portable/remote data-entry ter-

At a Glance 

Name 
RCA VP-330 1 Data Terminal 

Use 
Data entry and communication 

Manufacturer 
RCA 
New Holland Ave. 
Lancaster. P A I 7 604 

Price 
$ 369 

Dimensions 
I 3. I inches long by 7 inches deep by 2 inches high 

Features 

RS-232C and 2D-mA current loop interfaces. color video output 

Hardware needed 
Video monitor or RF modulator and TV set 

Hardware options 
VP-3303 includes built-in RF modulator for S 389 

rninal. The keyboard is a flat membrane type in the stan
dard 58-key typewriter format, and two-key rollover is 
also provided. The unit has two extra keys that can ac
tivate switch closures for controlling user-supplied hard
ware. The switches .are rated at 30 volts, 0 .2  ampere, and 
1 watt maximum. 

The terminal also includes a small audio amplifier and 
speaker that can provide audio feedback when a key is 
pressed. A slide switch on the rear of the unit can turn 
this function off. With the control and escape keys, you 
can program the speaker and amplifier to produce a wide 
range of tones and sounds. 

The terminal can interface to a standard RS-232 device 
or to a 20-rnA current loop through a 25-pin sub
miniature "D" connector located on the back of the unit. 
Included as part of the RS-232 interface is a group of swit
ches that control the serial port operating parameters and 
certain video-display characteristics. Using these swit
ches, you can choose from: 

• uppercase only/uppercase and lowercase 
• even/ odd parity (RS-232) 
• mark/space (current loop) 
• two stop bits/ one stop bit 
• full duplex/half duplex 
• enable/ disable control features 
• display/no display of control characters 
• 40/20 characters per line (24/12 lines on screen) 
• current loop/RS-232 
• local/line 
• data rate (110 to 19,200 bps) 

A small AC adapter comes with the terminal. To incor
porate the terrni}:lal as a more permanent part of a larger 
system, you need only provide 8 .3  volts DC at 900 rnA. 

Operating Features 
One of the strengths of the VP-3301 is its flexibility; 

many options can be exercised from the keyboard under 
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You're 
• • 1n ne. 

• 
If you can find anything lovver, check the fine print. 

This is a bold statement 
to make, but our large 
and ever-growing cus· 
tomer base believes it to 
be true. The way we see 
it, the real price of mail 
order purchasing goes 
fu rthe r than l i s ted 
prices.lt has to do with 
bottom line satisfaction. 
Period. 

Are the salespeople 
knowledgeable? Does 
the company add extra 
charges for using your 
credit card? Do they 
stand behind the product 
more than just offering 
factory warranty? Who 
pays the shipping for 
returned items? And, 
most importantly, is the 
price fair? 

At Alpha Byte we built 
our reputat1on on our 
pr ices and your 
satisfaction. 
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1 6K RAM KITS . . . .  1 3 . 95 
Set of 8 NEG 4 1 1 6  200 ns. Guaranteed one lull 
year . 

DISKETTES 
ALPHA DIS KS® . . . . . . .  2 1 .95 
Single sided . certified Double Density 4 0  Tracks . 
with Hub-ring . Box o1 1 0 . Guaranteed one lul l  
year . 

VERBATI M DATALI FE 
MD 525·0 1 . 1 0 . 1 6  . 
MD 550·0 1 . 1 0 . t 6 . 
MD 557-01 . 1 0 . 1 6 . 
MD 577·01 . 10 . t 6 . 
FD 32 or 34-9000 
FD 32 or 34-8000 
FD 34·4001 . 

26.50 
. . 44 .50 

. 45.60 
. . 34 .80 
. .  36. 00 

. 44 .95 

. 48.60 

DISKETTE STORAGE 
5 '/ . "  PLASTIC LI BRARY CASE . . . 2 .50 
8" PLASTIC LIBRARY CASE . . 3.50 
PLASTIC STORAGE BINDER w/ Inserts . . 9.95 
PROTECTOR 5 '1 '  (50 Disk Capacity) . . 21 .95 
PROTECTOR 8 " (50 Disk Capacity) . 24 .95 

INTEGRATED 
COMPUTER SYSTEMS 
NORTHSTAR . 
ALTOS 
ZENITH Z89 . 
CALIF . COMPUTER SYSTEMS . 
MORROW DESIGNS . .  

PRINTERS 
ANADEX D P  9500 . 
ANADEX DP 95DI . 
CENTRONICS 739 . 

. $CALL 
. $CALL 

$CALL 
$CALL 

. $CALL 

. t 295.00 
t295 .00 
. 765. 00 

C· ITOH 25 CPS PARALLEL . t 440 .00 
C·ITOH 25 CPS SERIAL 1495 .00 
C-ITOH 45 CPS PARALLEL . . 1 770.00 
C·ITOH 40 CPS SERIAL . . 1 870.00 
EPSON MX-80 . . $CALL 
EPSON MX-80 F/T . . SCALL 
EPSON MX·t  00 GRAPHIC . . . $CALL 
EPSON GRAPHIC ROM . . 90.00 
IDS-445G PAPER TIGER . . . . 779.00 
IDS·460G PAPER TIGER . . . 945.00 
IDS·560G PAPER TIGER . 1 1 95.00 
NEG SPINWRITER 3510 S . RO . 2 1 95 . 00 
NEG SPINWRITER 3530 P. RO 2 t 95 .00 
NEG SPINWRITER 7 7 1 0  S . RO . 2645. 00 
NEG SPINWRITER 7730 P RO . . 2645.00 
NEG SPINWRITER 7700 D SELLUM . 2795 .00 
NEG SPINWRITER 3500 SELLUM . . . .  2295 .0D 
OKI DATA MICROLINE 80 . . 389 .00 
OKI DATA MICROLINE 82A . . 549 .00 
OKI DATA MICROLINE 83A . . 799 .00 
OKIDATA MICROLINE 84 1 t99.00 
OUME 9/45 . 2149. 00 
MALIBU 200 DUAL MODE . 2695 .00 

CORVUS 
FOR S-1 00, APPLE OR TRS-80 
MOD I ,  I l l  
Controller. Case/P. S . .  Operating System . A & T. 

5 MEGABYTES . 3245.00 
tO MEGABYTES . 4645 .00 
20 MEGABYTES 5545.00 
MIRROR BACK-UP . 725.00 

APPLE HARDWA.RE 
VERSA WRITER DIGITIZER . . . . 259.00 
ABT APPLE KEYPAD . 1 1 9.00 
MICROSOFT Z-80 SOFTWARD . .  299.00 
MICROSOFT RAM CARD . . 1 59.00 
VIDEX 80 x 24 VIDEO CARD . 299.00 
VIDEX KEYBOARD ENHANCER II 1 29. 00 
VIDEX ENHANCER REV 0·6 . . . . . . .  99.00 
M & R SUPERTERM 80 x 24 VIDEO BD. . 31 5 .00 

NEG 12" GREEN MONITOR . 199 .00 
NEG 1 3 "  COLOR MONITOR . . 399 .00 
SAN YO 1 2" MONITOR (B & W) . . 249.00 
SAN YO 1 2" MONITOR (GREEN) . . . . .  269.00 
SANYO 13" COLOR MONITOR . .  . . .  469.00 
SSM AIO BOARD ( I NTERFACE) A & T . 1 65 .00 
SSM AIO BOARD ( INTERFACE) KIT . . 1 35.00 
ZENITH 1 3" HI RES. GREEN MON . 139 .00 
APPLE FAN 44 .95 
T /G JOYSTICK 54.95 
T/G PADDLE . . 34.95 
VERSA E·Z PORT . . 21 .95 
MICRO SCI A40 W/CONTROLLER . . . . .  479.00 
MICRO SCI A40 W/0 CONTROLLER . . 409.00 
MICRO SCI A70 WI CONTROLLER . . . . . . 629 .00 
MICRO SCI A70 W/0 CONTROLLER . . . 549 .00 

MOUNTAIN 
HARDWARE 
CPS MULTIFUNCTION BOARD . 
SUPERTALKER SD200 . 
ROMPLUS W/ KEYBOARD FILTER . .  
ROMPLUS W/0 KEYBOARD F ILTER . 
KEYBOARD FILTER ROM 
COPY ROM 
MUSIC SYSTEM . 
ROMWRITER . 
APPLE CLOCK . .  
AiD + D/A .. . 
EXPANSION CHASSIS 

1 99.00 
. 259.00 

1 79 .00 
1 30.00 
. 49.00 
49.00 

. 399.00 
149.00 

. . 252.00 
. . .  299 .00 

. 625.00 

CALIF. COMPUTER 
SYSTEMS 
S-1 00 BOARDS 
2200A MAINFRAME . . 459.00 
2065C 64K DYNAMIC RAM . 539.00 
2422 FLOPPY DISK CONT. & CP/M® . 359.00 
2 7 1 0  FOUR SERIAL 1/0 . 279.00 
2718 TWO SERIAL/TWO PARALLEL 1/0 . 269.00 
2720 FOUR PARALLEL 1/0 . 199 .00 
2810 Z-80 CPU . . 259.00 



APPLE BOA RDS 
7710A ASYNCHRONOUS S . INTERFACE . 139. 00 
7712A SYNCHRONOUS S . INTERFACE . 1 59 .00 
7424A CALENDAR CLOCK . . . 99.00 
7728A CENTRONICS INTERFACE . 105. 00 

VISTA COM PUTER CO. 
APPLE 40 TK. DR IVE  A40 ( 1 63K Bytes) . .  389.00 
APPLE 80 TK. DRIVE ABO (326K Bytes) . .  549.00 
APPLE 160 TK. DRIVE A 160 (652K 8ytes)799.00 
APPLE 80 COLUMN CARD . . 329.00 
APPLE 8" DISK DRIVE CONTROLLER . . 549.00 

MODEMS 
NOVATION CAT ACOUSTIC MODEM 1 45 .00 
NOVATION D·CAT DIRECT CONNECT . . .  165. 00 
NOVATION AUTO-CAT AUTO ANS . . 2 1 9. 00 
NOVATION APPLE-CAT . . 349.00 
UDS 103 LP DIRECT CONNECT . . . 1 75.00 
UDS 103 JLP AUTO ANS . . 209 . 00 
D.C . HAYES MICROMODEM I I (APPLE) . .  299 .00 
D.C. HAYES 100 MODEM ( S - 1 00) . 325.00 
D. C. HAYES SMART MODEM (RS·232) . .  249 .00 
LEXICON LX· 1 1  MODEM . 109.00 

TERMINALS 
TELEVI DEO 9 1 0 . 
TELEVIDEO 9 1 2C . 
TELEVI DEO 920C . 
TELEVI DEO 950C . 
ZENITH Z·19 . 

TRS-80 MOD I 
HAR DWARE 
PERCOM DATA SEPARATOR . 
PERCOM DOUBLER II 
TAN DON 80 TRACK DISK DRIVE . 
TAN DON 40 TRACK DISK DRIVE . 
LNW DOUBLER WI DOSPLUS 3 .3 0 . 

. 639.00 

. 745.00 

. 830.00 

. 995.00 

. 799 .00 

. 27.00 
1 59 .00 

. 429 .00 
. .  289. 00 

1 59.00 

MORROW D ESIGNS 
FLOPPY D ISK SYSTEMS 
Controller. P.S . . Microsoft Basic. CP/M® . 

A & T 

DISCUS 20 (Single Drive - 500K) 869 .00 
DISCUS 20 (Dual Drive - 1 MEG) 1499 . 00 
DISCUS 2 + 2 (Single Drive - 1 MEG) . 1 099 . 00 
DISCUS 2 + 2 ( Dual Drive - 2 MEG) . 1999 .00 

HARD DISK SYSTEMS 
Conlrol ler . P.S . .  Microsoft Basic . CP/M® 

A & T . 

DISCUS M 10 (1 0 Megabytes) . 3099.00 
DISCUS M26 (26 Megabytes) 3749.00 

ISO LATO RS 
IS0·1 3·SOCKET . 
IS0·2 6·SOCKET . 

MICRO PRO 
APPLE C P/M® 
WORDSTAR' 
SUPERSORT' 
MAILMERGE' . 
DATASTAR' . 
SPELLSTAR' 

CP/M® 
WORDSTAR 
SUPERSORT 
MAILMERGE 
DATASTAR 
SPELLSTAR 

MICROSOFT 
APPLE 
FORTRAN' 
BASIC COMPILER' 
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. 53.95 

. 53.95 

259 .00 
1 45 .00 

90 .00 
. . 2 1 5. 00 

1 69 .00 

3 1 0 .00 
t95 .00 
1 tO.OO 
245.00 
195.00 

t 65 . 00 
. 3 1 5.00 

COBOL • . 595 .00 
Z·BO SOFTCARD . .  . 299 .00 
RAM CARD . t 59. 00 
TYPING TUTOR . . 1 7 . 95 
OLYMPIC DECATHLON . . 24. 95 
TASC APPLESOFT COMPILER . 1 59 .00 

C P/M"' 
BASIC 80 . . 299.00 
BASIC COMPILER . 3 1 9.00 
FORTRAN 80 . . 369.00 
COBOL 80 . 595.00 

PEACHTREE 
APPLE C P/M® 

. 295 .00 

. 295.00 
295.00 
295.00 

. 295.00 

C P/M® 
GENERAL LEDGER . 595.00 
ACCT. RECEIVABLE . . 595 .00 
ACCT. PAYABLE . 595 .00 
PAYROLL 595.00 
INVENTORY 595.00 
PROPERTY MGMT . . . 799. 00 
CPA CLIENT WRITE·UP . . 799.00 

APPLE SOFTWARE 
MAGIC WINDOW . 
DB MASTER (NEW) . 
PFS: PERSONAL F IL ING SYSTEM 
PFS: REPORT 
Z·TERM' 
ASC I I  EXPRESS . 
HAYDEN APPLESOFT COMPILER 
EASY WRITER· PRO . 
EXPEDITER II APPLESOFT COMPILER 
A· STAT COMP. STATISTICS PKG. 
SUPER TEXT II 

. 79. 00 
1 79. 00 

79 .00 
79. 00 

. 89.95 
63 .95 

149 .00 
1 99. 00 

73. 95 
. 1 1 9.00 

1 29.00 

PERSON A L  SOFTWARE 
DESKTOP PLAN I I . 1 59 .00 
CCA DATA MGMT. SYSTEM 89.00 
VISIPLOT 1 59 .00 
VISITREND/VISIPLOT 199 .00 

VI SIDEX . 1 59.00 
VISITERM 1 29. 00 

VISICALC 3 . 3 . 159 .00 

CPJM® SO FTWARE 
d BASE I I . 
SUPER CALC . 
MAGIC WAND . 
SPELLGUARD 
P & T CP/M® MOD I I  TRS·80 

TRS-80 GAMES 

. . 599 .00 
229. 00 

. 279.00 
239.00 
1 75.00 

TEMPLE OF APSHAI 34 .95 
HELLFIRE WARRIOR . 34 . 95 
STAR WARRIOR . 34S5 
RESCUE AT RIGEL . 24 .95 
CRUSH . CRUM BLE AND CHOMP 24 .95 
INVADERS FROM SPACE . t 7 .95 
PINBALL t 7 .95 
STAR TREK 3. 5 . 1 7.95 
M I SSILE ATTACK t 8.95 
STAR FIGHTER . 24 95 

TRS-80 SO FTWARE 
NEWDOS/80 2.0 MOD I 1 39.00 
LAZY WRITER MOD I t 25.00 
PROSOFT NEWSCRIPT MOD I .  Ill 99.00 
SPECIAL DELIVERY MOD I. I l l  1 t 9 .00 
X·TRA SPECIAL DELIVERY MOD I. I l l . t99.00 
TRACKCESS MOD I .  . 24 .95 
OMNITERM SMART TERM . MOD I .  I l l . 89F 
MICROSOFT BASI C COMP. FOR MOD I . t 65 . 

APPLE GAMES 
PERSONAL SOFTWARE 
CHECKER KING 
GAMMON GAMBLER . 
BRIDGE PARTNER . .  
MONTY PLAYS MONOPOLY . .  
ZORK . 
MONTY PLAYS SCRABBLE . 

BRODERBUND 
TAWALA' S LAST REDOUBT . 
GALAXY WARS . .  
ALIEN RAIN (AKA GALAX IAN) . 
SNOGGLE (REO. JOYSTICK) . 
ALIEN TYPHOON . 
APPLE PANIC . 
SPACE WARRIOR . 

2 1 .95 
. . .  2 1 .95 

. 2 1 .95 
. . 29.95 

. 32 .95 
. . 34 .95 

. 24.95 
. . 20.95 

. 20.95 
. . 27 .95 

20.95 
. 24 .95 
. 20 .95 

AUTOMATED S I MU LATIONS 
INVASION ORION . 20.95 
STAR WARRIOR . . 32. 95 
TUES. MORNING QUARTERBACK . . 25 .95 
CRUSH . CRUMBLE AND CHOMP . 24 . 95 
THE DRAGO N ' S  EYE 20. 95 

M USE SO FTWARE 
ROBOT WARS 
THREE M ILE ISLAND . 
A. B. M . 
GLOBAL WAR . 
CASTLE WOLFENSTEIN . 

ON-LI N E  SYSTEMS 
MYSTERY HOUSE 
WIZARD AND PRINCES 
H/R FOOTBALL 
H/R CRI BBAGE . 
MISSILE DEFENSE 
CRANSTON MANOR 
SABOTAGE 
GOBBLERS 
SOFT PORN ADVENTURE 
PEGASUS I I  
EXPEDITER 

SI R IUS SOFTWARE 
PHANTOMS FIVE 
SPACE EGGS 
AUTOBAHN 
PULSAR I I . 
GAMMA GOBLINS 
GORGON . 
SNEAKERS 
EPOCK 
COPS AND ROBBERS 

EDU-WARE 
PERCEPTION PKG . 
COMPU·READ . 
STORY TELLER . 
COMPU·MATH : ARITHMETIC . 
COMPU·MATH FRACTIONS 
COMPU· MATH : DECIMALS 

32.95  
. 3U5 
. 20.95 
. 20.95 
24 .95 

20. 95 
29 . 95 

. 32 .95 

. 20. 95 
. 25.95 
29 .95 
20 .95 

. 20.95 
24. 95 
25.95 
73 .95 

24.95 
. 24 .95 
24 .95 
24 . 95 
24 .95 
32 .95 
24 .95 
29 .95 
29 .95 

1 9 .95 
24 . 95 
1 8.95 
39.95 
34 .95 
34 . 95 

COMPU·SPELL (REO . DATA DISK) . 
COMPU SPELL DATA DISKS 1 -4 , ea . 

MORE G R EAT APPLE 
GAMES 
COMPUTER QUARTERBACK 
THE WARP FACTOR . 
CARTELS AND CUTTHROATS . 
TORPEDO FIRE . 
THE  SHATTERED ALLIANCE . 
COMPUTER BASEBALL . 
POOL 1 .5 . 
ULTIMA . 
RASTER BLASTER . 
FLIGHT SIMULATOR . 
INTERNATIONAL GRANG ?RIX . .  
COSMO MISSION . 
SARGON I I  
S H U FFLE BOARD 

SUPPLIES 
AVERY TABULAB LES 
1 .000 3'12 X 1 5 / 1 6 . 
3 , 000 3'12 X 1 5/ 1 6  . 
5 .000 3'12 X 1 5 / 1 6 . 

. 24 .95 
1 7 . 95 

. 32 .95 
. . . .  32.95 

. 32.95 

. 49.95 

. 49.95 

. 32.95  

. 29.95 
. 33.95 
. 24 .95 
. 27.95 
. 25 .95 
. 24.95 

. .  28.95 

. .  29.95 

. 8.49 
. 1 4.95 
1 9.95 

FAN FOLD PAPER 
(Prices F.O.B. S.P.) 
9 '12 x t 1 1 81b WHITE 3 .000 cl . . 29.00 
14 7/8 x  t 1 1 81b WHITE 3. 000 ct . 39.00 

CP/ M is a registered lrademark of Digital 
Research . 

' Requires Z·80 Soltcard . 

We built a reputation 
on our prices and your 
satisfaction. 

PUTER PRODUC1S 
TO ORDER, or for information, CALL: 

(213) 706-0333 
We guarantee everyth i ng we sel l  for 30 days . If anything is wrong ,  just 

return the item and we ' l l  make it r ight And , of course , we' l l  pay the shipping 
charges . 

We accept Visa and Master Card on al l  orders . COD orders accepted up to 
$300 . 00 . 

Please add $2 . 00 for standard U PS sh i pping and handl ing on orders u nder 
50 pounds. delivered in  the cont inental U . S .  Call us  for sh ipping charges on 
items that weigh more t han 50 pounds .  Foreign , FPO and APO orders please 
ad 1 5% for sh ipping . California residents add 6% sales tax. 

The prices quoted are only valid for stock on  hand and all prices are subject 
to change without notice. · 
31 245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIF  91 362 
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software control . For example, you can redefine any 
character on the keyboard to display custom characters 
on a 6 by 8 matrix. Up to 128 characters can be redefined 
at any one time, allowing you to use almost any key on 
the keyboard to make the alphanumeric or graphics 
character of your choice appear on the screen. Similarly, 
foreground/background color, sound-generator pitch 
and dynamics, cursor operation, and reverse video can 
all be controlled from the keyboard. 

A beeping sound that signifies a data input overrun 
makes the terminal particularly useful for remote data
entry or timesharing applications. 

The VP-3301 offers an impressive array of graphics
and video-related features. The character set is suitable 
for word processing, with lowercase and true descenders. 
You can select either 40 characters per line and 24 lines 
per page, or 20 characters per line and 12 lines per page. 
The cursor can be on, off, or blinking. The terminal also 
offers a choice of eight colors or seven levels of gray for 
both foreground and background video, and the color 
parameters can be redefined in the middle of a line. 

The terminal does not, however, allow character size 
to be changed in the middle of a line. For example, if you 
change from 20 to 40 characters per line in the middle of 
the screen, the change will affect the entire screen, not 
just the subsequent characters . 

You can also use the keyboard to program the ter-

Thousands of copies of the original CP!Mrtm! spelling checker are 
used every day. Now, introducing SPEll. GUARD, 
VERSION 2.0 • . .  

1 .5 Times Faster Proofreading 
Tested at 50 pages ( 1 2,500 words) per minute on 8" floppy disks. 

3.0 Times More Powerful Dictionary 
20,000 word dictionary fits in one third the original space (54K). 

All user-built dictionaries are similary compressed. 

minal's sophisticated sound generator. The choices in
clude pitch over about four octaves on the musical scale 
and loudness of tone. A white-noise generator is 
available for various sound effects. 

Conclusions 
I used the RCA VP-3301 in conjunction with an RF 

modulator, color television receiver, and 300-bps 
acoustic modern to access the computer facilities at a 
university in Chicago. Although it is difficult to second
guess a manufacturer's reasons for doing things a certain 
way, I did have a few problems with the terminal. For 
example, the VP-3301 is very limited in timesharing 
applications because it lacks a second serial or parallel 
port for printer support. 

In addition, I would gladly give up all the video
display options in favor of an 80-character-per-line 
display format. I also question the usefulness of color 
graphics, as you can buy a complete color computer 
system for about the same cost. Because the graphics on 
the VP-3301 are not suitable for serious industrial-quality 
displays, perhaps RCA should have made the terminal 
more compatible with remote computing applications. 

Despite the thin overlay that helps you feel the position 
of the keys, I found the flat membrane keyboard really 
cumbersome to use. I would gladly trade it for a standard 
keyboard. The membrane keyboard does, however, have 

Words Removed From Dictionary in a Single Step 
Words can be added or deleted from any SPELLGUARD dictionary at a single 
keystroke without the use of utility programs and extra diskette space. 

legal Dictionary Available 
19,000 word dictionary of legal terms is available. 

And it's still the easiest spelling checker to use with its menu driven design and 
extensive on-line help feature. 

Spellguard 2.0 offers the full dictionary and program on AppleumJ format 
(required CP!Mum> and 80 column card.) 

�ELLGUARD":. TH E SPE LLI NG CH ECKE R � FOR PROFESSIONALS 
Contact your local Microcomputer Dealer or write to lSA for information. Suggested retail price of 
SPELLGUARD $295, the legal dictionary $ 1 25, and the upgrade from SPELLGUARD 1 .0 to 2.0 $35. 

Uml Applt r� � f"SrMerrd tr•dem,lll o l  Apple Computrr Co. 

CP/M is d regr�rerl"d tr•demdfk ol Oigiul Re�arcll. 
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INNOVATIVE SOFTWARE APPLICATIONS 
260 Sheridan Avenue., Suile 300 

Polo Alia, CA 94306 
P.O. Box 2797 Men lo Pork, CA 94025 

(41 5) 326-0805 

Circle 233 on inquiry card. __. 





the advantage of being impervious to moisture, dust, and 
other contaminants because it is completely sealed. 

Most disturbing, I found the documentation for the 
VP-3301 poor to awful . To be fair, the manual I used was 
only a preliminary edition, which may explain its in
coherence. Although the manual did cover all facets of 
the terminal, it lacked complete examples, did not clearly 
explain many of the control and escape sequences, and 
contained almost no technical information. It did include 
interfacing schematics. 

Despite these drawbacks, the terminal provides good 
performance for the price. RCA wins high marks for the 
construction of the VP-3301, a well-built piece of hard
ware that promises to remain trouble-free. None of its 
problems is insurmountable, and the terminal offers 
enough versatility to find its way into many diversified 
applications. • 

Epson 80's/ 1 00's 
Okidoto M80 . 
Okidoto M82A 
Okldoto M83A 
Okidoto M84 . .  

. . . . . . . . . . . . . . call 
$349 
$469 
$749 

Anodex 9500/9501 
Tl 8 1 0  Dosie . 
Dotosouth • 1 80 
New CP-Grophlcs 

$1 059 

$ 1 245 
$1 249 

Durned and tested · backed by fo§t worronry 
service. Exduslve Soli® CP/M® Increases drtve 
capacity. Octals and Wlnchesters available. 
Our Horrhstors ore benerrhan "faoory sealed" 
-call us- we'll tell you why. (free games disk). 

HRZ II 64K DO $2795.00 
H RZ  II 64K Quod . $3095.00 
Advantage . . . .. . . . . . . . . . . . .. ... . . . . .. . . . .  Call 

ALT O S  
Single user 8000-2 Includes duol 8 .. double 

density drives ( 1 Mg. capacity). two serial 

ports, two parallel ports. and CP/M®. 

Coli for arher Alros p�ces. 

ACS-8000-2 w/CP/M® 
ACS-8000- 1 5  w/MP/M® 

$2749 
$4195 

Photo 1 :  The RCA VP-3301 Data Terminal. 

T E L E V I D E O  

A new line o f  micros-serviced locally by 
General Electric. 5yste I includes 64K RAM. 
CP/M�l 1MG on floppy. and diagnostics. 

SYSTEM I 
SYSTEM II 

$2385 
$5349 

The oil-in-one computer thor's backed by 
your local Zenith/Heath service cenrer. Green 
Screen. CP/MR ,  and Supercalc incl. 

Z89 w/48K .. 
Z90 w/64K, DO 

, I 1 :�i 
Scottsda le  Syste msltd. 

C.ltoh Storwriter-I P  
C.ltoh Storwriter I I  S 
NEC 3500 
NEC 7 7 1 0/7730 . . . . . 
Diablo 630 

Paper Tiger 460G . 
Paper Tiger 560G . 
Centronics 7 39P 
Centronics 7395 
DEC LA34AA 

$ 1 324 
$ 1 595 
$ 1 995 
$2340 

6 7 30 E. McDowell Road, Suite 1 1  0. Scottsdale. Arizona 8525 7 

:!: (602) 94 1 -5856 
Call 8-5 Mon.-Fri. 

(We Export) TWX 9 1 0-950-0082 (IMEC 5COT) 
----... 

C.ltoh Prowriter . . . . . . 
Malibu 200 
M.P.I. 99G . .  
Tolly MT 1 805 CP/M ond MP/M ore registered trademarks of Digital P.eseor'ch. 



Don't make your 
computer old 

before its time 

Now there's Palantir™ - Word Processing and Accounting 
Software for Today's Computers . .  

You've just gotten a b ra n d  new com pute r. Don't t ie  i t  down 
with old software. Two-ye a r-o ld  software wi l l  m a k e  i t  run 
l i ke a two-ye a r-o ld  compu ter. 

The m icroco m p u te r  i n d ustry is the fastest g rowi ng, most 
exc i t ing i n d ustry i n  the world. Tod ay's pr inters, term ina l s  and 
disk d rives c a n  do th ings  no one even d re a m ed of  two yea rs 
ago. 

But  a com puter i s  just  a d u m b  piece of metal unt i l  software 
g ives it l i fe, a n d, u nfortunate ly, m icroco m puter software has  
not  kept u p  with the h a rdware. 

Unt i l  now. 

There's a co m m only he ld be l ief that  you shou ld not buy new 
software because it h asn't been tested. We say, "Hogwash ! " 

At one t i m e  t hose compla in ts  m i g h t  h ave been va l id,  bu t  the 
software i n d u stry has  come of  a g e. We d o  our  test ing before 
we release a prod uct, not a fterwa rds. 

More i m portant ly, we've learned that  q u a l i ty ca nnot be 

tested i n to a produ ct; i t  m ust be built in from t h e  beg inn ing 
by people  who k now what  t hey a re do ing. 

And we do. 

We formed Des igner  Software because we be l ieved that  the 
qua l i ty hardware of today d e m a nd ed softwa re of equa l  
qua l i ty. I t  took a lo t  of  t ime, sweat, money, care, experience 
and ta lent  to make that be l ief  a rea l i ty. 

We set h i g h  sta n d a rd s, b u t  o u r  tea m of C PA's, systems 
ana lysts, progra m mers, writers, a rt ists a n d  m a rketers that  
crea ted Pa/antir'M Word Process ing  a n d  Accou nt ing have 
exceeded a l l  of our expectat ions .  

Palan tir'M i s  the most p rofess iona l  packaged software ever 
to be offered to the C P/M® m a rket.  

We don't expect to convince you of that with just  one ad, and 
we won't try. B u t  i f  you're i n  the m a rket for  bus iness softwa re, 
we hope we've convinced you to f ind out  more about  
Palan tir'M - tod ay's softwa re for today's computers. 

For more information and the name of a dealer near you, please write, call, 
telex or use The Source. Dealer, distribu tor and OEM inq uiries invited. 

CP/M is a regisiered rrOdemork of Digital Research. 

Circle 1 2 1  on· i nquiry card. 

3400 Montrose Blvd. • Suite 7 1 8 • Houston, Texas 77006 
( 7 1 3) 520-8221 • Telex 7905 1 0 • Source TCU67 1  

Designer Solrwore and Polonlir ore trodemo1ks o f  Polonlir, Inc. 
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Introducing,  for PDP-1 1 RSX, RSTS/E, and RT-1 1  users 

The lime Mach ine 
The First Dimension : Performance 

Pascal-2 performs. 
Pascal-2 programs run as fast as 
FORTRAN IV-PLUS programs-or faster. 
(FORTRAN I V-PLUS is Digital's fastest 
PDP-1 1 high-level language.) Pascal-2 
code is as small as code generated by 
any Digital PDP-1 1 compiler or interpre
ter-or smaller. And Pascal-2 typically 
compiles at 1 000 l i nes per minute. 

The Second Dimension : 
Structure and Portabil ity 
As a programmer, you can write in a 
language close to your thoughts. With 
Pascal's structured methods, you can 
do the job right the fi rst time.  It's easier 
to design i n  Pascal than it is to debug 
in FORTRAN, assembler, BASIC, or COBOL. 

As a software manager, you will see 
the value of Pascal in improved com
munication among team members :  
they can understand one another's 
code. Pascal's portabil ity wi l l  protect 
your software investment: you r  
programs will outlive your current 
hardware. 

The Third Dimension : 
Tools, Tools, Tools 
The compiler precisely reports typo
graphic or syntactic errors. The inter
active, source�level debugger helps 
detect deep-rooted logical errors. 
The profi ler helps identify code that 
can be rewritten to speed program 

execution . Also included are format
ters, index generators , and documen
tation aids- a total of 70,000 l ines of 
Pascal code. 

Our 2,000 customers use Pascal for 
such diverse applications as general 
ledger and payrol l ,  integrated circuit 
design graphics, word processing, 
typesetting, and off-track betting;  for 
trimming integrated circuits, monitoring 
particle accelerators, real-time bal l istics 
modeling,  and control l ing saws in a 
lumber mi l l .  

The Fourth Dimension : 
Our Past and Future 
The core of our technical g roup has 
been together more than a decade. 
Our Pascal-1 compi ler entered com
mercial use in 1 975. Before releasing 
our PDP-1 1 product, we del ivered 
Pascal-2 under contract to two major 
computer manufacturers for three 
different processors. Now we're mov
ing Pascal-2 to Motorola's MC6Booo, 

to Digital's VAX-1 1 ,  and to the UNIX 
operating system. We're comm itted 
to Pascal for the long term . 

Call or write. We' l l  send benchmark 
details, a product description, and a 
free copy of the Pascal-2 manual 
(specify RSX, RT-1 1 ,  RSTS/E) . 

PDP, VAX, RSX, RSTS/E, RT-1 1 ,  and FORTRAN IV-PLUS are 
trademarks of Digital Equipment Corporation. MC68000 
is a trademark of Motorola Inc. UNIX is a trademark of 
Bell Laboratories. 

Rlscal-2: The Dimensions of Performance 
Ask for a free 18"x 24" poster of this photograph. 

Network Com puter Services 
6 Cunningham Street 
Sydney 2000, Australia 
Telephone: 21 1 -2322 
TLX: 25523 

Valley Software, Inc. 
6400 Roberts Street, #390 
Burnaby, BC Canada V5G 4G2 
Telephone: 604-291-0651 

Circle 287 on i nquiry card. 

Hourds Com puting, Ltd. 
7-8 Mill Street 
Stafford ST16 2AJ, England 
Telephone: 0785-44221 
TLX: 36540 

Real Time Products 
1 Paul Street 
London EC2A 4JJ, England 
Telephone: 01-588-0667 
TLX: 884971 

Rikei Cor poration 
1 -26-2 Nishi Shinjuku 
4316 Shinjuku-ku 
Tokyo 160, Japan 
TLX: 24208 

AC Co py 
Kurbrunnenstrasse 30 
0-5100 Aachen W. Germany 
Telephone: 0241-506096 
TLX: 832368 

Peri phere Com puter 
Systems GmbH 
Pfalzer-Wald-Strasse 36 
D-8000 Munchen 90 W. Germany 
Telephone: 089/681021 
TLX: 523271 

Oregon 
SoftWare 

2340 S. W. Canyon Road 
Portland, Oregon 97201 
(503) 226-7760 
TWX: 910-464-4779 



User's Column · 

Operating Systems, Languages, 
Statistics, Pirates, and the Lone Wolf 

Jerry Pournelle 
c/o BYTE Publications 

POB 372 
Hancock1 NH 03449 

"People do strange things," said my mad friend Mac 
Lean. "They invent things like this new operating system, 
OS-I ." 

'You mean it  doesn't work?" 
'No, it works fine," he said. "And it's about as useful as 

a chocolate-covered wristwatch. Or maybe a triple her
nia . If you like to play with operating systems, and God 
knows I do, OS-1 will give you hours of delight. But if 
you want to use i t ,  you get hours of tedium." 

'Why? Isn't it like Unix?" 
"Well, yes, it is, sort of." 
"But then why isn't OS-1 useful? Everyone likes 

Unix . . . .  " 
"Do they? Well, maybe a lot of programmers do, as 

they ought to.  I'm not so sure other users are going to like 
Unix all that much, but maybe they will. Besides, OS-1 
isn't quite Unix . OS-1 has a tree-structured directory 
system, but there's no mechanism for finding a file in 
there unless you've kept lists. And you can't make lists. 
Although the 'SET TTY' command will set the screen 
width, it won't set the printer width, so you can't even list 
for hard copy unless you've got a 132-wide printout 
device . If you don't remember what's in those directories, 
you'll never find the files !" 

'What, never?" I asked. 
'Well, hardly ever. The idea is that you can have multi

ple directories, so a lot of different users can each have 
their own, right? But floppy disks are too small for that 
kind of structure. Look, your utilities occupy most of one 
disk, and your operating system and its directories take 
up another disk. On top of that, the OS is so big that 
you've only got about 32 K bytes of RAM left over. 
That's not enough to work in . The PL/1 compiler can't do 
much in that. Whitesmiths' C compiler won't even start 
to work. Leor Zolman's [excellent ! ]  BDS C compiler 
hasn't got room to breathe. What use is a Unix-like 
system that won't let you compile C programs?" 

I still wasn't convinced. "Look," I said . "OS-1 is sup
posed to have all kinds -of nifty features taken from 
Unix . . . .  " 

"It almost does," · my mad friend said. 'The notion 
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behind the Unix system, with pipelines and all that 
groovy stuff, is great . Unix treats everything like a file, 
and you can build 'pipelines' from your directory to the 
device you want the file to go to, or between programs. 
But OS-1 doesn't do that. Instead, it has pseudopipelines, 
with intermediate file structures. Why do that? Better to 
use CP/M and a submit program than that .  With OS-1 
you just don't have enough RAM, and you have trouble 
keeping track of where you are, and the command strings 
are long and tedious if you want to look at other direc
tories. They really tried hard, and you ought to give them 
an A for effort, but only about a C for usefulness." 

"And if we go to 16-bit machines?" I asked. "Such as the 
8086? Where we've got plenty of RAM to play with, and 
hard disks and fast access and . . . .  " 

He shrugged.  'Who knows? But I suspect that if you 
want a Unix-like system, you might as well have Unix 
and be done with it .  Why compromise with something 
else?" 

And on reflection I have to agree . OS-1 is a heroic 
effort, but it somehow just doesn't make it .  

Future Operating Systems 
So what will be the operating system for future micros? 

Will we, as Chris Morgan wrote in his recent editorial 
'The New 16-Bit Operating Systems, or, The Search for 
Beniitzerfreundlichkeit" (June 1981 BYTE, page 6), "get it 
right the second time"? Or are we stuck with CP/M 
forever and aye? 

Well - first, what does "stuck" mean? For all its prob
lems - and Lord knows it has plenty - CP/M isn't all that 
bad, for users.  Programming hackers really hate it, but 
true hackers hate almost anything they didn't grow up 
with. Users don't know some of the inconveniences of 
CP/M. Worse, most users don't know all its nifty 
features because of the wretched documentation for 
which Digital Research is notorious, but CP/M is fairly 
easy to learn and use, even for beginners. It gets the job 
done. 

And now that Xerox has adopted CP/M for its much-



WHY B UY FROM TH E B EST? 

N E E  CO 
Serv i ce 0 0 0 S u ppo rt 0 0 0 

Software 0 0 0 

(: 

EPSON PRINTERS 

(: commodo.re 
16K B ( 16K RAM-40 Column) - Lim. Qty . . . . . . . . . .. 0 0  • •  0 0  • • • •  0 0  • • • • •  0 0  0 0  $ 995 
32K B (32K RAM-40 Clm.) - Lim. Qty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1295 
4016 (16K RAM 4.0 Basic-40 Clm.)  0 0  • • • • • •  0 0  0 0  0 0  0 0  • •  0 0  • •  0 0  • • •  0 0  o o  • •  0 0  $ 995 
4032 (32K RAM 4.0 Basic-40 Clm.) . . . .  0 0  • •  0 0  • • • • • • • •  0 0  • •  0 0  • • • • • • •  0 0  • •  $1295 
8032 (32K RAM 4.0 Basic-80 Clm.) . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1495 
8050 Dual Disk (1 Meg Storage) 0 0  • • • • • • •  0 0  • •  0 0  • • • • • •  0 0  • •  0 0  0 0  0 0  0 0  • 0 0  $1795 
4040 Dual Disk (343K Storage) . . . .  0 0  0 0  0 0  • • • • • •  0 0  0 0  0 0  • • •  0 0  • •  0 0  • • • • •  o o  $1 295 
8010 IEEE Modem 0 0  0 0  • • • • • • • •  0 0  • •  0 0  0 0  • • • • • • • • • • • • • • • •  0 0  0 0  • • • • • •  0 0  $ 280 
C2N Cassette Drive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  $ 95 
CBM - IEEE Interface Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  $ 40 
IEEE - IEEE Interface Cable . . . . . . . .  0 0  0 0  0 0  0 0  • 0 0  • • • • •  0 0  0 0  • • • • •  0 0  • •  0 0  • •  $ 50 
VIC 20 Home /Personal Computer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  $ 295 

CALL N EECO FO R 
ANY O F  YOU R  

COM MO DO R E  CO M PUTER N EE DS 

NEC SPINWRITER PRINTERS 
5530 (Parallel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3055 

M X-80 PRINTER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 645 
5510 (Serial) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3055 
5520 (KSR-Serial) . . . . . . . . . . . . • . . . . . . . • . . . . . . . • . . . . . . . . . . . . . .  $3415 
Tractor Option . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  $ 225 MX-80 FT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 745 

MX-100 . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . .  $ 945 
M X-70 . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  $ 459 
INTERFACE CARDS 
8141 (RS-232) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  $ 75 
8150 (2K Buffered RS-232) . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  $ 150 
8161 ( IEEE 488) . 0 0  0 0  • 0 0  0 0  0 0  0 0  o o  0 0  0 0  0 0  0 0  0 0  • 0 0  0 0  0 0  0 0  • 0 0  $ 55 
8131 (Apple Card) . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • • . . . .  $ 85 
8230 (Apple Card) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  $ 25 
8220 (TRS-80 Cable) . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  $ 35 

DIABLO 630 PRINTER 
DIABLO 630 - Serial - RS-232 . . . . . . . . .  0 0  • • • • • •  0 0  • • • • • • •  0 0  • $2710 
Tractor Option . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 250 

AMDEK MONITORS INTERTEC COMPUTERS 
Video 1 00 12" B+W . . . . . . . . $ 179 64K Superbrain 
Video 300 12" Green . . . . . . . $ 249 (360 Disk Storage). CP/MTM . . .  $3495 
Color 1 13" Low Res . . . . . . . $ 449 64K QD Superb rain 
Color 1 1 13" High Res . . . . . . $ 999 (700K Disk Storage), CP/M •• . .  $3995 

"' · /?1171717 

'CP/M is a registered trademark of Digital Research. 

ATARI COMPUTERS 

- 0 -- · N - --

Atari 400 ( 16K RAM) . . . .  0 0  • • •  0 0  • • • • • • • • • • • •  $ 399 

"- - - -
Atari 800 (32K RAM) - good thru 8/31 . . . . . . . . . .  $1080 
Atari 410 RECORDER . . . .  0 0  • • • • • •  0 0  • • • • • • • • •  $ 89.95 
Atari 810 DISK DRIVE . . . . . . . . . . .  0 0  • • • • • • • • • •  $ 599.95 

NEECO carries a l l  available ATARI Software and Peripherals. 

APPLE 
16K APPLE I I+  . . . . . . . .  $1330 
32K APPLE I I+  . . . . . . . .  $1430 
48K APPLE II+ . . . . . . . .  $1530 
APPLE DISK w /3.3 DOS . $ 650 
APPLE DRIVE Only . . . . .  $ 490 
APPLE I l l  128K - In Stock! 
w/ Monitor + 

Info Analystpak . . . . .  $4740 

PROFESSIONAL 
SOFTWARE 

Word Pro 1 8K . . . . . . . . . . . .  $ 29.95 
Word Pro 3 (40 Clm.)16K . . . .  $ 199.95 
WordPro 3+ . . . . . . . . . . . . . .  $ 295 
Word Pro 4 (80 Clm.)  32K . . . .  $ 375 
Word Pro 4+ . . . . . . . . . . . . . .  $ 450 

J UST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG . 
WE WIU MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS USTED UNDER SIMILAR "IN STOCK" CONDITIONS. 

N E E  CO 
679 H I G HLAND AVE. 
NEEDHAM. MA 021 94 
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(61 7) 449-1 760 
Telex: 951 021 

M O N-FRI 9:00 - 5:00 -VISA' -
MasterCharg� and VISA Accepted 
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The ZVX4 MEGABYTER is for the APPLE II user 
who wants to DOUBLE file size, expand the 
capability of existing business software, and make 
other SERIOUS applications more viable. 
Now you can have compatibility with IBM, 
INTEL, CP/M * ,  Z80 Softcard * ,  UCSD Pascal, and 
others. 
Look what the MEGABYTER dual density 8" 
floppy disk controller, with its LSI circuitry and 
reliable industry standard IBM 3740 format, 
means to you: 

INCREASED . STORAGE 
• Increase online storage to 2 Mega bytes 
• Double your maximum accounts and file size 
• Add high capacity efficient hard disk backup 
• Control up to 4 Shugart SA800/SA850 drives 

IMPROVED COMPATIBILITY 
• Operate APPLE DOS 3 . 1/3.2/3.3 ,  mini disks 
• Preserve existing software investment 
• Interchange data with other computers 

SIMPLIFIED OPERATION 
• Reduce disk handling and I/0 slot usage 
• Gain automatic single/double density operation 
• Change to double sided drives with one switch 

Available at your Apple dealer. Call or write today! !  §) SORRENTO VALLEY ASSOCIATES 

S VA 1 1 722 SORRENTO VALLEY ROAD 
SAN DIEGO, CA 92121·1084 

· 1714) 452·0101 -TWX 9 10·335·2047 

• CP/M trademark of Digital Research, Inc. 
ZBO Softcard trademark of Microsoft, Inc. 
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advertised systems, one conclusion is plain: any popular 
system of the future will have to be upward compatible 
with CP/M, because there's just so much good software 
running under CP/M. Digital Research did us all a good 
turn by coming up with something approaching a stan
dard in this field. I remember when we had to use F-DOS. 

And then there are the CP/M utilities. You don't have 
to understand CP/M, as long as someone else does. I've 
mentioned the CP/M User's Group (CPMUG) before; it's 
an outfit that distributes all kinds of nifty utilities, like 
COPY routines, and FAST (which speeds up CP/M 1 .4), 
and the like. The problems with CPMUG are selectivity 
and updating: there are more than 50 disks in the 

Items Reviewed 

Workman & Associates 
112 Marion Ave. 
Pasadena, CA 91106 

CP/M Disk Utilities 

Ecosoft 
POB 68602 
Indianapolis, IN 46268 

Micros tat 

Software Labs, Inc. 
735 Lorna Verde 
Palo Alto, CA 94303 

OS-1 

Ashton-Tate 
Suite 1510 
3600 Wilshire Blvd. 
Los Angeles, CA 90010 

dBASE II 

8-inch single-density 
disk 

8-inch CP/M or 
5-inch North Star disk 

8-inch CP/M 

Lobo Drives International 
354 South Fairview Ave. 
Goleta, CA 93117 

LX-80 (expansion 
interface for TRS-80) 
LDOS (operating system for TRS-80) 

Digital Research 
POB 579 
Pacific Grove, CA 93950 

PL!I-80 with LINK-SO linker 

Book Reviewed 

Winston, P. H. and B. K. P. Horn. 
LISP 
Reading, MA: Addison-Wesley 
Publishing Company, 1976 

Disk I $27.50 
Disk II $27.50 

$250 

price information 
unavailable 

$700 

price under $1000 
as tested 
$169 

$600 

$11.95 



In this age of runaway inflation . . .  

Look what $895 * will buy 

FCC Class B Tested. 
U L  Listed. 

The ideal  i nput device for the smal l  
system user. 

Avai lable with stylus or optional cursor. 

Ava i lable with optional d isplay. 

· u .s. Suggested retail price 

The HIP AD™ digitizer 
Inexpensive input to your computer 

The HI PAD™ d ig itizer can be u sed for both convert ing  graphic in formation i nto 
d ig ital val ues and as a menu. Uti l izing e i ther the sty lus or the opt ional cursor, the 
operator can i n put graph ic  data i nto the computer by locat i ng  ind iv idual  points on 
the d igt izers 1 1 "  x 1 1 "  (28cm x 28cm) active area.  I n  the "stream mode" a contin
uance of p lacements of coordi nate pa i rs may be i n put .  

Not a kit ,  the H I  PAD™ comes complete w i th  both R S-232-C a n d  pa ra l l e l i n i er faces 
and has its own bui lt-i n power source. The orig in  i s  completely relocatable so coor
d inates may be posit ive or negat ive for a true reference va lue and oversized mater
ial may be i n put by simply resett ing the orig i n .  

Accurate positional information, free form sketches, 
even keyboard simulation 

All can be entered us ing  the m u lt i -faceted H I  PAD™ d i g i t izer. Its capab i l i t i es and 
low price make the UL l isted HI PAD™ a natu ral  se lect ion ov·e r  keyboard entry ,  i nac
cu rate joyst icks, or expensive ap proximating l i g ht pens.  I t 's perfect for i n put t ing  
isometr ic  d rawings ,  schemat ics, X-rays, arch i tectu ral d rawi ngs ,  bus i ness g raphs,  
and many other  forms of graph ic  i nformat i o n ,  as we l l  as c reat i n g  your own g raph i cs. 

Use it with Apple II™ , TRS·80 level I I  TM , P ET m or other 
popular computers 

The H I PAD's™ bu i l t - in  RS-232-C il n d  flil' il l f P I  A b i t  m t e r f aces make i t  a l l  
poss ib le .  (For Apple I I  order DT-1 1 A ,  f o r  TRS-80 o r  PET order  DT-1 1 ) . 
Furthermore, you get Eng l ish  or metr ic  sca l i n g ,  data format (B i nary/BCD/ASCI I) ,  
selectable baud rates, and resol u t i o n  o f  e i ther .005 " or .01  " .  

For complete inform atiOn. contact Houston Instrument. One Houston Square. Ausltn. Texas 78753 !512) 835-0900. For rush literature requests. oulstde Texas. call toil free. 1-800-531 -5205 For recllntcal 
informatiOn ask for operator #5 In Europe. contact Houston Instrument. Rochesterlaan 6. 8240 ( ;JS tPI 
Belgium . Phone 059127 74-45 

TM H I  PAD is a trademark of Houston Instrument 
TRS-80 is a trademark of Tandy Corporation 
APPLE is a trademark of Apple Computer Inc. 
PET is a trademark of Commodore Business Machines, Inc.  

Circle 1 73 for l iterature 
Circle 1 74 to have representative cal l  

houston i n strument 
G RAPH ICS D I V I S I O N  O F  

BAUSCH & LO M B  � 
Visit  us at N CC-Booth 9 1 1  
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CPMUG library, most filled with junk, useless games, or 
obsolete versions of programs since updated. 

There are other sources of utilities. Various user net
works distribute all kinds of nifty programs - modern 
emulators, catalog programs, library routines, you name 
it. And these get revised all the time. So how could you 
tell which ones to use7 

The answer is, you couldn't - until Barry Workman, of 
Workman & Associates, carne along. Barry sifts through 
the CPMUG and other public-domain sources and puts 
together disks of utilities, which he1l sell for $27.50 a 
disk. Right now he's got two such disks. 

"Utility Disk One will always be the most useful CP/M 
utilities I can find," Workman says. 'The latest and fastest 
copy routines, command-line processors, directory pro
grams, a good modern program to use with The Source or 
Micronet or whatever. Comparators and filters, stuff like 
that. Ward Christenson's disk catalog utility, which is by 
itself worth more than the disk if you don't have it." 

"How do you select the programs?" 
"Mostly I ask people like you what you'd like to have." 
The documentation on the Workman disks is ade-

quate, generally better than what was on the CPMUG 
disks. At least it had better be: Barry, by supplying quan
tities of a wonderful liquor called slivovitz, which he 
finds in some unknown place, gets me to go over the stuff 

ATTENTION S-1 00 
US ERS, OEMs & ISOs ! 

MM- 1 03 15 THE ONLY MODEM 
FOR YOUR NEEDS r 

In previous issues, we listed more than 50 reasons why PMMI MM-103 modems 

are superior, along with a list of satisfied users that is now too long to print. 
Quality, integrity and low cost have made the MM-103 America's most popular modem. 

PMMI was the first to gain FCC approval and meet IEEE-696 S-100 standards. 

You won't find another modem for the S-100 bus with a wider range of Baud rates, 
more extensive and controllable software and such an unbeatable warranty. 

And since PMMI has eliminated the need for an acoustic coupler or an RS 232 adapter, 
your connection is more reliable and you buy no unnecessary hardware. 

SO DON'T DELA Yr 

For further information, call or write: 

Three Skyline Place 
5201 Leesburg Pike, Suite 604 

Falls Church, VA 22041 
[703[ 379-9660 Or dial inlo our 24 hour·a·day Modem Test Center: [7031 379-0303 1300 Baud I 

AfTER All ••• All MODEMS ARE NOT 
CREATED EQUAU 
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for him. I do not rewrite it, but I do smooth out some of 
the ambiguities. 

Workman's Utility Disk Two has Ward Christenson's 
disassembler, some comments on how disassemblers 
work, and instructions. It also has some other utilities 
probably more useful to programmers than users, 
although again Workman has tried to keep things simple 
and provide what he thinks will be most useful . 

I can't list exactly what's on each of the disks, because 
that changes according to what Barry thinks is the most 
useful selection he can put together each month. He does 
try to send out the latest versions of the various utilities 
as he gets them. 

The Workman utilities are public-domain programs, 
and almost all of them could be obtained by swapping 
with other people - for that matter, the only copyrigpted 
materials on the Workman disks are some documentation 
files .  The price may be just a bit steep, but Barry says he 
can't afford to produce the disks for less. He's selling them 
as a service; he won't get rich at $27.50 per disk. If your 
time is valuable, the utilities are worth the price. 

The Workman utility programs are for 8-inch soft
sectored, single-density CP/M systems only, the kind of 
stuff that my friend Ezekial, who happens to be a 
Crornernco Z-2, likes. But of course I have another com
puter. . . .  

Lobo to the Rescue 
It was at the West Coast Computer Faire . I was talking 

to Roger Billings, president of Lobo Drives International, 
about their hard disks. 

'Trn in big trouble,"  I said. 
'Why7" 
"Here I am at the Faire. I1l be bringing horne a lot of 

new software. Automated Simulations has some great 
new games. And when I get horne my kids are going to 
kill me, because Ezekial is running fine, but their com
puter isn't . And my name is mud if I can't get that TRS-80 
going again . . . .  " 

'What happens?" Roger asked. 
'Won't boot. Drives spin, but the system won't come 

up." 
"Hrnrn. Can we come see you next week?" 
"Sure," I said, and promptly forgot the conversation, 

there being so much to see and do at the Faire. Precisely a 
week later I was talking on the telephone when the 
doorbell rang. Here at Chaos Manor that's a big deal. 
Dogs bark and madly skid on rugs to the door, followed 
by shouting boys trying to restrain the dogs. Anyone 
who waits for the door to open is determined. 

Eventually I got off the phone to find Eliot Lane, Lobo's 
product engineering manager. He had a van outside. "''ve 
come to fix up your TRS-80," he said. 

And fix it up he did. The first step was to replace my 
Percorn disk drives with two new Lobo drives .  That turns 
out to be easy: Lobo drives have the cable connector on 
the back where you can get at it without taking out 

Circ le  1 90 on inquiry card. --+ 



INTERTEC'S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER 
At last, there's a multi-user micro

computer system designed and bui lt the 
way it should be. The OompuStar�M. Our 
new, low-cost "shared-d isk" multi-user 
system with mainframe performance. 

Unl ike any other system ,  our new 
CompuStar otters what we believe to be the 
most practiCi!l approach to almos't any 
multi-user application. Data entry. Distrib� 
uted processing. Small business. Scientific. 
Whatever' And never before has such 
powerful performance been available at 
such modest cost. Here's how we did it . . .  

The system architecture of the 
G8mpuStar is oased,on tour t-ypes of video 
display terminals, each of Which can be 
connected into an auxil iary hard d isk stm
age system. Up to 255 terminals can be 
cormected into a single netw8rk! Each ter.
mir.�al (called a ViGeQ Processing Unit) GGW
tains its own · micropmcessm and 64K of' 
dynamic RAM. The result? Lightning fast 
pr.ogram execution! Even wJ:len all users 
are on-l ine performing different tasks! A 
speeial "multiplexor" in the 'CompuStar 
Disk Storage System ties all exter
nal users together to "shar&" the. 
system's d isk· resources. So, no 
single user ever need wait on an
other. An exciting concept . . .  
with some awesome application 
possibilities! 

CompuStar•M use.r,  
stations can 6e GGn�igured in . 
almost as many ways as you 
can imagine. The wide variety 
of terminals offered gives you 
the f· lexibil ity and versatility 
you've always wanted (but 
never had) in a multi-user 
system. TJ:le Compl!ISta( 
M0del 1(i) is a program
mable, intelligent terminal 
with 64K of RAM. It's a 
real workhorse if your re
quirement is a data mmy 

or inquiry/response application. And if your 
terminal needs are more sophisticated. 
select either the 00mpuStar Model 20, 30 
or 40. Each can oe used as either a stand
alone workstation or tied into a multi-usgr 
network. The Model 20 incorporates all of 
the .features ot :the Model 1 0  with the 
addition of two, double-density mini-flop
pies built right in. And it boasts over 
350,000 bytes of local, off-i'ine user stor
age, The Model, 30 also features a dl:lal 
drive system but etters over 700,000 bytes 
of d isk storage. And, the Model 40 boasts 
nearly 1 Y2 mi l l ion bytes of du.al disk stor
age_. But no maHer w�ich model yotJ 
select; you ' l l  enjCJ� tmparqlleled versati l ity 
in con�iguring 90ur muiN-user network. 

Add as many terminals as you like 
- at prices starting at less than $2500. 
Now that's truly incredible' 

No matter what yol:Jr application, 
the CompuStar can handle it! Three disk 
storage options are avai lable. A tabletop 
10 megabyte 8" winchester-t9pe drive · 

complete with power supply and our spe
cial control ler and multiplexor costs just 
$4995. Or, if your disk storage needs are 
more demanding, select either .iJ. 02 or 96 
megabyte Control Data CMD drive with a 
1 6  megabyte removable, top loading car
tridge. Plus ,  there's no fuss in getting a 
CompuStar system up and running. Just 
pll:lg in a Video Processing Unit a.nd you're 
ready to go . . .  with up to 254 more ter
minals in the network by simply connect
ing them together in a "daisy-chain" 
fashion. CompuSta(s ·special paral lel 
interface all@ws for system cabfe· Jengths 
of up to one mile . . .  with data transfer 
rates of 1 .6 mi l l ion BPS! 

Software costs are low, too. 
CompuStar's dis!< operating system is the 

industry standard CP/M*. With an 
.. impressive array of application soft

ware a l ready available and seiJeral 
commu[,]ication packages offered, 
the CompuStar can tackle even yCJur 

most difficult programming tasks. 
Compare for yourself. Of all 

the microcornpl:lter-based multi
user systems availa�le t0day, 
we know of only one which 
offers exactly what you· need 
and should expect. Excep
tidnal value and-upward 
growth capability. The 

. CompuStar™. A true price 
and performance leader' 

I :JilFc�Af�TEC ��SYSI'EMS® 
2300 Broad Rive• Rd Columbia. SC 29210 
18031 798·9100 TWX: ,810·666·2115 

·R�isteroo uaoemar'K o! 01orta1 Aesearch lnc �--······················· .. -" 



TEXAS COMPUTER S 
Offers Lowest Prices on 

An excellent computer for your business 
needs .  Easy expandability & compatibility. 
No formal operator tra in ing needed . Al l  ac· 
cessories avai lab l e - d isk  expans ions ,  
printers, software, at  our low discount 
prices. Our fast, ful ly insured air freight ��;;;==:;;1 service can assure most del iveries within 

Epson Printers SCali 
MX-70 Tractor Feed MX-80 FT Fric. & Trac. 
MX-80 Tractor Feed MX- 1 00 FT Fric. & Trac. 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  E f : Radio shack Printers . : pson I nter aces 
: Daisy Wheel I I $1 695: G raphtrax option for MX-80 only $79 
: Line Printer v $1 599 E Model l exp. int . ,  Model I l l  cable $35 

Model I keyboard, card & cable $85 
: Line Printer VI $995 E Apple interface card & cable $89 

: Line Printer VI I  $325 E Pet 1 EEE interface & cable $79 

r V I I I  
-: Serial RS-232 unbuffered card $65 

1 1 1 1 1  
2K buffered serial RS-232 card $ 1 59 

emory : 
M odel l I I  32K $979 M odel l I I  32K $909 
Model l I I  48K $ 1 089 M odel  I l l  48K $969 
Model  I l l  48K 2 Disk RS232 $ 2 0 7 5  

Color Computer 
4K Level 1 $31 9 
1 6K Level 1 $439 
1 6K Extended Basic $469 
32K Ex . Basic $ 5 6 9  

Color Disk "0" $51 9  
Color Disk " 1 " $349 

With TCS Memory: 
1 6K Level I $369 
1 6K Extended Basic $449 
32K Extended Basic $ 5 2  9 
32K Upgrade Kits $ 7 9 
._., TCS EXCLUSIVE ..C 

· Epson to Color Computer card & 
cable $59 

Model I l l  48K 2 Disks $1 895 TCS 
We use quality fiberglass disk controller boards & gold plated con
tacts. No soldering or modification to existing RS circuitry. For RS 232, 
add $105. 80-160 track drives, $Cal l .  TCS l imited warranty. 
Model Ill Disk Kits - high quality disk control ler board uses gold 
plated contacts on double sided glass epoxy board for long life 
reliability. 
Kit #1 Controller, power supply, hardware . . . . . . . . . . . . . . . . . $379 
Kit #2 Also includes 1 drive 40 track . . . . . . . . . . . . . . . . . . . . . .  $595 
Kit #3 Also includes 2 drives 40 track . . . . . . . . . . . . . . . . . . . . . $849 
No soldering or modifications to circuits. 

Corvus rd Disks SCali 
5. 10 . or 20 megabyles of  storage for  the Model I .  I I .  or I l l . we can configure a system for  you with either 
TRSDOS. N EWOOS 80. or CP/M for one. or several computers sharing a single hard drive simultaneously. For 
example. !rom t to 8 Model I f ' s  may share a single large data base wrth the Corvus Constellation Multiplexer . 

For fast . eff icient service.  Heart Of we can a i r  freight from Dallas 

TEXAS COMPUTER SYSTEMS 
P.O. Box 1327 Arlington, Texas 76004-1327 

J- Tol l  Free Number 800 433-51 84 N Texas Residents 817 274-5625 
Dallas Metroplex 265-1524 

• PaYment . Money Order . Cash1er·s Check . Certtl ien • Pnces s u bJect to change any time. 
Check Personal checks take 3 wks . VISA. M C . • No tax out·of·state. Texans add 5 %  
add 3% • Delivery subtect to ava1 lab1 lity . 

Free shipping on all software and small items over $100 per order. Other items, shipping 
extra, quoted by phone. 
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screws (and I wish the Percoms were built that way; it's 
bloody easy to have one of the power cables come loose 
inside the drive when you put it together after connecting 
the data cable) . But when we tried booting the system, 
nothing happened. At least we knew it wasn't the fault of 
the Percoms, which had always worked well and still do, 
except for the inconvenient placement of those cable 
connectors. 

Next we installed Lobo's LX-80 expansion interface to 
replace my TRS-80 interface. My TRS-80 Model I is one 
of the intermediate versions; in addition to the ribbon 
cable (with flat booster box) connecting the keyboard to 
the expansion interface, there's also a round 
cable - which makes it pretty crowded and hard to get at 
the RESET button. There's no connection for anything 
like that on Lobo's LX-80. 

"Just ignore it," Eliot said. He proceeded to connect the 
LX-80. It didn't work, so we took apart the TRS-80 
keyboard, and lo, there was a broken wire in the ribbon 
cable connecting the two halves of the system. Eliot 
soldered jumpers around the broken parts and tried 
again, and all worked fine. 

It still does. We're now running the Lobo LX-80 with 
LDOS operating system, and both work splendidly. The 
disk drives are a pair of Lobo 5%-inch and another pair 
of Lobo 8-inch; all four are running at double density and 
doing fine, and with this system you can move every
thing from small disks to big ones and back again, giving 
you a lot of storage . 

Now, about the LX-80: this is an excellent product . It's 
well made, in a metal case, with precisely located com
ponents. The insides look professional, as opposed to the 
TRS-80 expansion interface with its jumpers and cut 
traces and soft plastics and such. The one I've got is the 
full-blown model, with two serial ports and a parallel 
port, and cable outlets for both 5 %- and 8-inch drives, 
and 32 K bytes of memory. There's an on-board PROM 
(programmable read-only memory) that brings the 
system up into LDOS. It supplies power for all the ports 
from a single wall plug that works through a positive ac
tion switch. There's a good pilot light. The LX-80 comes 
with documents that explain what's going on. I t  connects 
to your TRS-80 with a single cable and with no booster
box. You don't need the various kludges that Radio 
Shack threw in to keep its Model I working. 

The LX-80 will reformat and run both 5%- and 8-inch 
disks, at either single or double density. It will let you 
transfer files from single density to double density. It has 
an external data separator (which separates data signals 
from timing signals), so that you don't get the disk errors 
for which TRS-80s are notorious. (The TRS-80 system 
uses the data separator internal to the disk-controller 
chip; even Western Digital, which makes the chip, 
recommends that you don't do that . )  

In  other words, I like the Lobo LX-80. 
The problem is that it's expensive; the model I tested 

would probably retail for just under $1000. It's really bet-



(213) 

EPSON MX-80 . . . . . . . . . . $CALL 
80 cps/9x9 matrix/Lower case with 
true descenders/Bi-d i rectional & 
Log ic  seeking/Adjustabl e  t rac
t o r/ E x p a n d e d  p r i n t i n g / B l o c k  
g ra p h i c s/ F o r m s  c o n t ro l / C o m 
pressed pr i n t i ng /Doub le-str i ke 
p r i n t i n g / C o r r e s p o n d e n c e  
q u a l i ty / E m p h as i zed  p r i n t i n g  
mode/Standard para l le l  i nterface. 
EPSON MX-80 FfT . . . . . . .  $CALL 
Same features as the MX-80 p l us 
F r i c t i o n  F e e d . A d j u s t a b l e  
removable tractor i s  standard for 
ease of hand l ing forms and s ing le  
sheets. 
EPSON MX-1 00 . . . . . . . . . $CALL 
Most of same features as the 
MX-80 & MX-80 FfT but on 1 5 %  
inch carriage for pri nt ing 1 32 col
umns with standard 10 cpi font or 
236 columns in the compressed 
c haracter font. The MX-1 00 is com
p l e te  w i t h  Dot  R e s o l u t i o n  
Graph ics. 

Circle 20 on i nquiry card. 

• 

• 

• 
EPSON INTERFACES & OPTIONS 

TRS-80 MODEL I ,  I l l  CABLE . . . . . . . . .  30.00 
TRS-80 MODEL I Keyboard I nterface . 95.00 
TRS-80 MODEL II CABLE . . . . . . . . . .  30.00 
APPLE I NTERFACE & CABLE . . . . . .  1 00.00 
IEEE 488 INTERFACE . . . . . . . . . . . . .  60.00 
SERIAL I NTERFACE . . . . . . . . . . . . . .  70.00 
ATARI CABLE . . . . . . . . . . . . . . . . . . .  35.00 
SERIAL I NTERFACE (2K Buffer) . . . .  1 49.00 

SERIAL CABLE Male to Male . . . . . . .  30.00 
DOT RESOLUTION GRAPHICS . . . . . .  90.00 
MX-80 REPLACEMENT RI BBON . . . . .  1 3.00 
MX-100 REPLACEMENT RI BBON . . . .  24.50 
MX-80 PRINT H EAD . . . . . . . . . . . . . .  40.00 
MX-100 PRINT H EAD . . . . . . . . . . . . . .  45.00 
EPSON SERVICE MANUAL . . . . . . . .  40.00 
IBM PC CABLE . . . . . . . . . . . . . . . . . .  37.95 

We built a reputation on our 
prices and your satisfaction. 

We guaranlee everything we sell for 30 days . If 
anything is wrong , just return lhe item and we' ll make 
it right. And , of course, we ' l l pay the shipping 
charges. 

We accept Visa and Master Card on all orders. COD 
orders accepted up to $300.00. 

Please add $2.00 for standard UPS shipping and 
handling on orders under 50 pounds, delivered in the 
continental U .S . Call us for shipping charges on items 
that weigh more than 50 pounds . Foreign, FPO and 
APO orders please add 15% for shipping . California 
residents add 6% sales tax. 

The prices quoted are only valid for stock on hand 
and all prices are subject to change without notice. 

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALI FORNIA 91362 
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ter than the computer it supports. Lobo was a bit late get
ting the LX-80 on the market. Most of the people who 
need one may already have a Radio Shack expansion in
terface, and now Percom will sell you a doubler to allow 
double-density operations and an external data separator 
to add to your Radio Shack interface. If you're using the 
TRS-80 Model I, and you're thinking about an expansion 
interface and disk drives, the LX-80 won't cost much 
more than the Radio Shack plus Percom's separator and 
doubler. And if you want quiet, trouble-free operation, if 
you want to be sure your expansion interface isn't giving 
you trouble, and you're willing to pay for that assurance, 
then the LX-80 is a very good way to go. Lobo builds 
quality products, and it stands behind them. 

There's one more problem with the LX-80 : it won't 
work with George Gardener's Omikron Mapper. The 
Mapper is a device for letting you run CP/M with a 
TRS-80 Model I; I reviewed the Mapper more than a year 
ago (see "Omikron TRS-80 Boards, NEWDOS + ,  and 
Sundry Other Matters," July 1980 BYTE, page 198) , and 
I'm pleased to say ours has never given us any trouble. 
(True, the broken wires in my TRS-80 probably came 
from the flexing during installation and removal of the 
Mapper, but after all, I did that about 20 times in order to 
put in other stuff for test, so that hardly counts against 
Omikron.)  There's no reason why the LX-80 and the 
Omikron Mapper can't work together; it's just that the 

As if by magic, word processing from 
Peachtree Software transforms your busi
ness' most time-consuming typing proj
ects into computerized ease. 

Yo u' ll be amazed how eas i l y  Magic 
Wand glides you through "cut and paste" 
tasks . The system includes a full-screen 
text editor and extraordinary memory 
capabilities . You can save all  or part of 
your output on a disk -even print one file 
while editing another. The user's manual , 
written in simple, non-technical English, 
includes a step-by-step instructional pro
gram . And Magic Spell TM, one of a whole new series of 
"Magic" packages , will add to your productivity. It che�ks 

LX-80's PROM is geared to disable certain parts of the 
TRS-80, and to readdress some of the system's ports. A 
good software expert could make the two work together, 
and I think Lobo ought to consider doing that . The abil
ity to convert the TRS-80 Model I for CP/M and still run 
regular TRS-80 stuff as well adds greatly to the 
computer's value. 

Lobo's Disk Operating System 
The TRS-80 used to drive me mad because of the 

operating system . I always used NEWDOS instead of 
Tandy's standard TRSDOS. Now there's LDOS, Lobo's 
disk operating system for the TRS-80 Model I .  Although I 
still think it's needlessly complex, LDOS is now the best 
TRS-80 operating system going. It's a lot better than 
TRSDOS . 

Although it was designed to work with the LX-80, 
LDOS will work fine with a TRS-80 Model I and a Radio 
Shack expansion interface. With LDOS you can run 40 
tracks per drive if your disks can do that. (TRSDOS is 
limited to 35 tracks no matter what your disks are . )  
LDOS will also work with the Percom doubler and data 
separator. LDOS knows whether your disks are format
ted for single or double density and stores the files 
accordingly. You don't need to keep track of that, or to 
use special commands. 

your spelling against an internal "dic
tionary" of up to 2 0 , 000 words . On c e  y o u ' v e  u s e d  a n y  Pe a c h t r e e  
Software Package ,  you'll find it  amaz
ingly simple to add others. Our easy-to
use manuals enable you to quickly make 
the transition from word processing to 
our general accounting programs. 

Peachtree Software reflects years of 
development, refinement and user test
ing . That 's  why there are more than 
2 0 , 000 Peachtree Software packages in 

use. To get yours , see your nearest dealer or call , 800-83 5 -
2245 , ext . 3 5  ( i n  Kansas, 800-362-242 1 ,  ext . 3 5 ) .  

PEACHTREE SOFTWARE, 3 Corporare Square, Suire 700, Arlanra, Georgia 30329 (404) 325-85 3 3  

Telex I I :  810-751-0273 PEACHTREE ATL. 

Peachtree Software, Magic Wand, Magic Spell, and Sales Trackers are trademarks of P<:achtree Software, Incorporated. 
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SuperCah� � .  . . The OnlY 
Electronic Spreadsheet 

You'll Ever Need. 
Rave Reviews from 
Info World 

Info World 
Software Report Card 

SuperCalc, 
Rev 1 . 0 

c: 
'- �c � c ·= � � � � � 

Usefulness 0 0 0 GZI 
Dor.umentation 0 0 GZI 0 
Ease of Use 0 0 0 GZI 
Error Handling 0 0 0 0 

"SuperCalc has now brought the 
full utility of a spreadsheet simulator 
to the CP/M world . . . The program 
worked flawlessly. 

"Most of the other CP/M 
spreadsheet simulators sidestep the 
terminal problem by not doing an 
actual real-time spread sheet. . .  

"SuperCalc solves this problem 
neatly by providing an install program 
that matches the attributes of the 
terminal . . .  The result is impressive. 

"While there is no way to 
enumerate all of SuperCalc's features, 
a few of the useful ones bear 
mentioning. You can adjust the width 
of all columns . . .  row titles can be as 
long as you want. . .  The program has 
an efficient memory manager, and you 
can pufl in sections of other models as 
inputs to the model you're using . . .  You 
can flip the screen to display either 
results, or the actual model 
equations . . .  

"You can protect the contents of 
any row, column or individual 
cell . . .  split the screen either 
horizontally or vertically . . .  

"The SuperCalc manual is well 
written . .  .It is easy to read and 
presents information on a variety of 
levels . . .  

"SuperCalc is easier to use than 
any other spread-sheet simulator I 
have encountered, and I have 
encountered most of them . . .  

"I predict that Sorcim 's user 
support will be excellent. " 

Tim Barry, Info World, October 5, 1981. 

Circle 339 on inquiry card. 

Financial Planning 
and Report Generation 
If you run a business, if you're an 
accountant, business planner, or 
engineer, find answers to all your 
"what if" and "what now" questions 
with the SuperCalc program. This 
single package lets you generate 
reports, combine sections of separate 
spreadsheets, and create formatted 
printed reports. And SuperCalc has 
powerful editing capabilities not found 
in other packages. Delete entire 
commands with a single stroke. Or 
plug in a repeating formula-just 
once. And protect important 
information from unintentional entries. 

These and more features give you 
beautifully formatted ueports, exactly 
as you want them. 
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The AnswerKey™ 

Wouldn't your operation be 
simple if help were just a keystroke 
away? Well, it is. We call it The 
Answer Key. It's like having the entire 
SuperCalc Tutorial and Reference 
Guide at your fingertips. 

Touch the questionmark key and 
the program explains itself with 
simple English messages. You'll see it 
all on your screen. Or you can refer to 
the handy AnswerCard™ reference 
guide. 

The Answer Key brings novices up 
to speed. And keeps you there when 
you've become a veteran SuperCalc 
user. 

Whether you're developing 
management strategies, financial 
analyses, marketing plans, or sales 
projections, you get bottom line 
results. Instantly. SuperCaiC 

a]SORCIM 

Sorcim Corporation 
405 Aldo Avenue, Dept. Al 
Santa Clara, California 95050 

(408) 727-7634 
Telex: 910-338-2003 

SuperCalc, The AnswerKey, and The AnswerCan.l 
are trademarks of Sorcim Corporation. 

Only 
$295 
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The 1EIIRAM 5·100 
Bubble Memory 
System 
A whole lot more . . .  
at 25°/o less 
Now there is a bubble memory system that is fully 
compatible with IEEE S100. And it's available from Teleram 
at 25% less cost compared to other bubble memory 
systems currently available-plus-it requires only 25% of 
the physical space. Each board has a capacity of 1 28K or 
256K bytes of non-volatile storage and can be daisy 
chained to provide one megabyte. 

FEATURES: 
• DATA IS RETAINED AFTER POWER OFF 
• 40 MILLISECOND ACCESS TIME 
• CORRECTION FOR UP TO 5 BIT BURST ERRORS 
• CP/M COMPATIBLE 
• UNAFFECTED BY DUST 
• VERY HIGH RELIABILITY 
• OPERATES IN VERY HARSH ENVIRONMENTS 
• COMPLETELY MANUFACTURED IN THE U.S. 
• IDEALLY SUITED FOR PORTABLE AND PROCESS 

CONTROL APPLICATIONS 

The Teleram S-100 Bubble Memory System can provide 
the opportunity for new design concepts. 

For a free data sheet call or write: 

TELERAM COMMUNICATIONS CORPORATION, 
2 CORPORATE PARK DRIVE, 
WHITE PLAINS, N .Y. 10604, (914) 694-9270 

COMMUNICATIONS 
C O R P O R A T I O N  

2 Corporate Park Drive 
White Plains, NY 1 0604 
(914) 694-9270 TELEX 646658 
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A major feature is that files created with LDOS can be 
transferred from a TRS-80 Model I to a Model III. and 
they say you can get frorri. a Model I to a Model II also, 
although I'm not sure how. 

LDOS is superficially similar to TRSDOS. It has all the 
inanities about passwords and protection levels and such 
that TRSDOS sticks us with . Fortunately, though, with 
LDOS you can get rid of all that stuff - as you should. 
Anyone who trusts those "password" and "protection" 
systems should get his head examined. Any of those 
systems can be defeated by any half-competent 
programmer. 

You get all kinds of utilities with LDOS: a debugger, a 
job-control language, and a patch to Microsoft (Tandy) 
BASIC that allows you to renumber · selectively, use 
random-access files, step through a BASIC program one 
statement at a time, and cross-reference programs. 
There's also a spooler to allow printouts while you work 
on other programs. 

The system is easier to use than TRSDOS, but you do 
have to learn it .  The LDOS documentation is fairly clear, 
but dense in places; you really have to read through most 
of the document, then go back and start over. The usual 
hacker's way of plunging in and doing this and that while 
thumbing through the manual probably won't work-at 
least it didn't for me. 

On the other hand, LDOS comes with a toll-free 
number that you can call to get help . I called it several 
times and found myself speaking to systems program
mers who really know LDOS . They tended to think I was 
nuts-the answers to almost all the questions I had were 
right there in the manual (and if I'd read through the 
manual instead of jumping right in like any hacker, I'd 
have known that) .  They also tended to expect me to 
know more than I'd expect a typical user to know; but 
then I had an early copy of LDOS, and they hadn't had a 
lot of experience with naive questioners yet .  By now I bet 
they know better. 

The documentation is nothing to brag about, but it's 
adequate, provided that the reader is patient and will go 
through it twice. There are plenty of examples, most of 
them informative. It needs a good index and an analytical 
table of contents and a better introduction to the 
"philosophy" behind LDOS, but you can, with patience, 
learn the LDOS system from the manual. That beats the 
daylights out of some system manuals I know of. 

One reason LDOS is complex is that it really is an 
operating system not just for the disks, but for the whole 
TRS-80. It has the ability to set logical devices, and trace 
programs, and do lots of neat things you don't associate 
with the TRS-80. LDOS with the LX-80 gives you a fairly 
powerful system, with a real monitor just like regular 
computers, and even with the Tandy interface you still 
get a lot more control over your machine than you get 
with either NEWDOS or TRSDOS. 

As far as I can tell, you can run any programs under 
LDOS that you can run under TRSDOS, except for those 
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16K STATIC RAM $ 169 64K STATIC RAM $795 
Rnally, you can buy state-of-the-art 
S-100 static memory for your 
computer at unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced 
features, quality and reliability you 
need for the kind of operational 
performance demanded by new 
high-speed processors. 

COMPLETELY ASSEMBLED 
These memory boards are not kits, 
nor skeletons-but top quality, high 
performance memories that are 
shipped to you completely assembled, 
burned-in, socketed, tested and 
insured with one of the industry's 
best warranties. 

SUPERIOR DESIGN & QUALITY 
Memory Merchant's boards are 
created by a designer, well-known 
for his proven ability in advanced, 
cost-efficient memory design. 
Innovative circuitry provides you 
with highly desired features and 
incredible versatility. 

Only first quality components are 
used throughout, and each board is 
rigorously tested to assure perfect 
and dependable performance. 

SHIPPED DIRECT FROM 
STOCK 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of 
your o.rder. 

32K PARTIALLY POPULATED $479 48K PARTIALLY POPULATED $659 

NO RISK TRIAL 
We are so convinced that you will 
be absolutely delighted with our 
boards that we extend a no risk trial 
offer. After purchasing one of our 
boards, you may return it ( intact) for 
any reason within 15 days after 
shipment and we will refund the 
purchase price. 

NEW 18 MONTH LIMITED 
WARRANTY! 

The reliability of our boards, through 
quality controlled production and 
proven performance, has enabled 
us to extend our warranty to a full 
18 months. This includes a 6 month 
exchange program for defective units. 

HOW TO ORDER 
Please send check, money order, 
VISA or MASTERCHARGE ( add ICA# ) 
with your order. Sorry, no C.O.D:s. 
Specify model number, and quantity 
desired. Shipping and handling 
charge is $5.00 per board. California 
residents add 6% Sales Tax. Credit 
card purchases may be telephoned 
to (415) 483-1008. 
OEM and DEALER Inquiries invited. 

fiil™ mczmor" 
lliliiJ mczrchant 

14666 Doolittle Drive 

San Leandro, CA 94577 

(415 ) 483-1008 

64K RAM, Model MM65K16S 
Cool running operation to 10 MHz 
Ultra low-power consumption 

Fully loaded 64K board draws: 
Typ. 350 Ma. ( Max. current 550 Ma.) 

Bank Select Capability 
Extended Addressing Capability 

One 16K submodule equipped with a 
2K window which may be located 
in any of the 2K segments 

2716 ( 5V) EPROM Compatibility: 
Programmed 2716 EPROM's may 
replace any or all of the RAM 

Four independently addressable 16K 
submodules on one board organized 
as two pair of independent 32K 
banks or as one 64K Extended 
Address Page. Each 32K bank 
responds independently to phantom. 
Bank Select logic is compatible 
with either Cromemco Cromix* or 
standard Bank Select software. 

*Cromix is a trademark of Cromemco. 
New 16K (2K X 8) 150ns Static RAM 
Runs on any S-100, 8-bit system 
MPM Conversion Option: Write for details. 

16K RAM, Model MM16K14 
Bank Select Capability 
Extended Addressing Capability 

One 4K segment equipped with 1K 
windows 

Four independent 4K X 8 byte 
segments 

Uses field proven 2114 ( 1K X 4)  
Low-power consumption (Typ. 1.3 Amps) 
Runs on any S-100 8080, 4 MHz 

Z-80 or 5 M Hz 8085 system. 

Prices, terms, specifications subject to change without notice. 
Circle 228 on inquiry card. 
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FREE 
Computer 
Forms 
Catalog 
with 32 pages of 
continuous 
business forms for 
small computer 
systems 
Send today for our N EW fu l l  color 32 
page catalog with programming gu ides, 
prices and order forms for continuous 
checks, invoices, statements, envelopes, 
stock paper and labels. 

• Quality products at low prices 
• Available in small quantities 
• Fast Service 
• Money Back Guarantee 
• Convenient TOLL-FREE ordering 

Fast Service by mail or • . •  PHONE TOLL FREE 
1 + 800-225-9550 

Mass. residents 1 + 800·922·8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday - Friday 

r: - - - - - - - - - .... 
ase rush a new computer forms catalog to: CODE 22460 I 

I Name I 
I Company I 
I Street 

1 · City, State and Zip I Phone I 
I Computer make & model I 1 $  Nebs I 
._ - - - - • COiiijjiiterForms..a 

78 HollisStreel, Grolon,Mass. 0 1 4 7 1  
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programs that a.r:e artificially protected with goofy sector
ing and ·other strange tricks to keep you from copying 
them. And anyone who uses such programs is, in my 
judgment, not doing the profession much of a favor to 
begin with. On that, more later. 

The bottom line on LDOS is that I like it. It's kind to 
the user, and it's a fairly complete operating system. I still 
prefer to convert my TRS-80 Model I to CP/M, but I1I 
keep LDOS around to use when I'm running it as a 
TRS-80, since it will work on Omikron's Mapper if you 
get an LDOS patch from Omikron. 

Code and Swash 
"Do you read BYTE?" my mad friend asked. 
"Stupid question. I write for BYTE." 
'What's that got to do with reading it? Anyway, did 

you read the editorial on software piracy?" (See "How 
Can We Stop Software Piracy," by Chris Morgan, May 
1981 BYTE, page 6 . )  I admitted that I had. 

'What did you think of it?" 
"Didn't think about it a lot . . . .  " 
"You should. It's dead wrong," Mac Lean said . "Look. 

Your editor, Chris Morgan, says that software piracy is a 
major problem . . . .  " 

"And it really isn't, for users, "  l mused. 
'Well, it's sure going to be," Mac Lean said. "Because 

look what they're doing. Making programs complicated 
and uncopyable to 'protect' the publishers. What that 
really does is make the user's life impossible. Disks are 
fragile things. I've got to have· copies of them. Suppose I 
have a brownout. Ever hav� that happen to you?" 

I nodded. Once we had a power failure while I was 
copying a disk. It took Mac Lean and a program called 
SPAT and a lot of work to recover most of what was on 
either disk. 

"And it's worse than that," Mac Lean said. 'They worry 
about pirates, and the result is that the programs are 
fragile . They can't receiver from mistakes, because in- . 
stead of error traps they've put in some kind of 'security'." 

And he's right. The more I think about ,;uncopyable" 
programs, the more I hate the idea. I wouldn't bet any 
part of my income on an "uncopyable" program - and I'm 
unlikely ever to recommend one in this column. 

But, then, how do we protect the rights of program
mers? 

Rights to what? If you mean the right to several hvn
dred bucks for a program, why should we protect that? I 
mean, if people can get that for a program, more power 
to them, but why is it my concern to help publishers get 
that much? I want the price of software to come down. 

"But," I mused, "if the price comes down, will we still 
get good software?" 

My mad friend chortled. "Ever meet a true hacker who 
didn't write software? True, they won't do adequate 
documentation, they never do no matter what you're 
paying, but try to stop them from writing programs." 

And of course he has a point. There's another argu
ment: that software takes a long time to write, maybe 

Circle 1 1 7  on i nquiry card. � 
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software • • • with lots of technical support 

CALICO (213) 641 -5456 

SYSTEM S  ORDERS 
(800) 854-2003, ext 75 
(800) 522-1 500, ext 75 in Calif. 

I CP/M® 
1 Specify formal 

Most disk formats available. disk 
LANGUAGES :!�uatf�a�al DATA BASE MANAGEMENT 

Basic M icrosoft $289i- dBASE II Ashton-Tate $599i40 
Basic Compiler Microsoft $329i- DBMS-1 Condor $'$7i'::IJ 
C-Basic . Dig. Research $1 10i20 DBMS-2 Condor $889i'::IJ 
CB 80 Dig. Research $437i37 Data Star M icroPro $245i60 
COBOl80 Microsoft $574i- FMS-80 Systems Plus $698i55 
C Compiler Supersoft $169i-
Forth Supersoft $169i45 ACCOUNTING 
Fortran Supersoft $209i30 GRAHAM-DORIAN 
Fortran 80 Microsoft $375i- TOPS I nteractive 
muLISP Microsoft $169i- Gil $739i35 
PascaliM Sorcim $316i30 AlP $739i35 
Pascal Z lth. lntersys. $349i30 AiR $739i35 
RATFOR Supersoft $85i- Inventory I I  $739i35 

Fortran + RATFOR $289i35 Payroll I I  $739i35 
S-Basic Micro AP $269i25 
Tiny Pascal Supersoft $79i25 SYSTEMS PLUS 

Gil $439i67 
ASSEMBLERS/UTILITIES AiP $375 

ACT I Sorcim $109i25 AiR $375 
Despooi Dig. Research $'::/Ji- Payroll $375 
Diagnostic II Supersoft $84i20 Inventory $375 
Macro 80 Microsoft $162i- Sales Order $375 
MAC Dig. Research $85i15 Point of Sale $375 
Pil 1-80 Dig. Research $469i40 Purch. Order $375 
SID Dig. Research $70i15 
ZSID Dig. Research $90i15 PEACHTREE.SERIES 5 

Gil S437i40 
WORD/TEXT PROCESSING AiP $437i40 

Edit80 M icrosoft $90i- AiR $437i40 
Magic Wand Peachtree $289i45 Payroll $319i40 
Mail Merge MicroPro $108i25 Inventory $437i40 
Spellguard ISA $225i25 Sales invoice $437i40 
Spell Star MicroPro $175i40 
TEX Dig. Research $100i10 CP/M® 
Textwriter Ill Organic Softwr $110i- TRS-8Q®iMod. l l  (P & T) $169i-
Word Star MicroPro $318i60 

Word Star + Mail Merge $415i85 CALICO 
ANALYSIS/MODELING SYSTEMS Jan. Calc Star Micro Pro $229i45 (21 3) 641 -5456 '82 Milestone Organic Softwr $269i- TO ORDER. CALL TOLL FREE muMATH/muSIMPMicrosoft $225i-

(800) 854-2003, ext 75 S upercalc Sorcim $275i'::IJ 
Worksheet Soho Group $185i- (800) 522-1500. ext 75 in Cal if. 

I APPLE I I® I 
I.U.S. PEACHTREE 

Datadex $258 Gil $219 
Easy Writer (40 col) $88 AiR $219 
Easy Mailer (40 col) $61 AlP $219 
Forth $123 Payroll $219 
Pro. Easy Mailer $149 
Pro. Easy Writer $225 Inventory $219 

Mail. List $219 

MICROPRO 
Mail Merge $97 
Super Sort I $159 
Word Star $260 PERSONAL SOFTWARE 
Word Star + Mail Merger $349 Desktop Plan II $159 

MICROSOFT 
VisiCalc $159 

A.L.D.S. $105 VisiDex $159 

Basic Compiler $320 VisiFile $199 
Fortran-80 $175 VisiPiot $149 
RAM Card $149 VisiTerm $149 
Soft Card $295 VisiT rend/VisiPiot $229 

MASTER CHARGE/VISA 

CALI CO 8921 Sepulveda Blvd., Suite 202 

SYSTEMS los Angeles, C A  90045 
(213) 641 -5456 

Add $2.50/item for shipping, handling. Overseas add $10. California residents add 6% sales tax. 
Allow time for checks to clear. Prices subject to change· without notice. ®Registered trademark. 
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months and months or even a year, so doesn't the pro
grammer deserve high prices? 

Well, it takes me a year or so to write a book, and I 
don't notice anyone getting $400 per copy. And as for 
piracy, I even pay taxes to support public institutions 
whose purpose is to lend my books free. Yet I'm not star
ving, and neither are my publishers. The average paper
back book sells about 40,000 copies, at perhaps $2.25, 

and makes a little money for the publisher, the 
distributor, and the author. Nobody gets rich on that; the 
money is in best-sellers, which sell a million and more 
copies. 

Or there's the textbook situation. Take Kernigan and 
Plauger's excellent Software Tools (Addison-Wesley, 
1976), or Grogono'_s Programming in Pascal (Addison
Wesley, 1978), as examples. They sell for around $15, 
and I suppose they sell 30,000 to 40,000 copies. Maybe 
more. Does anyone seriously contend that it's harder to 
write a good program than to write a good book? I've 
done both, and programs are easier, if a bit more tedious; 
there's more of the equivalent of reading galley proofs 
(we call it galley slavery) in programming than in 
writing . But both are hard work. 

As to thefts: look, it's really in everyone's interest to 
bring the price of software down. The more good soft
ware-and by good, I mean stuff that ordinary people 
can use to do worthwhile things, programs that are self
instructing and have really good documentation-the 
more good software available at a reasonable price, the 
more machines will be sold, and the larger the software 
market will become - and I believe it's already 
approaching the book-buying market. 

But, pleads the software developer, book publishers 
don't have to maintain their books; they don't have 
people telephoning with questions . . . . 

Two answers to that.  First, if you make sure the soft
ware and its documents are right the first time, you 
shouldn't be getting those complaints. Book publishers 
don't depend on their customers to be an unpaid quality
control department. Second - why, the pirates can't call 
in with questions. 

So my heart doesn't bleed for the publishers. After all, 
who steals software? Business people? Nonsense. Try 
selling a computer system to your local architect and then 
tell him you're furnishing him with stolen programs. Oh 
boy! No, there are two categories of thieves: hobbyists 
and shady systems houses. Let's look at them. 

First the hobbyist. This poor joker is typically broke. 
The computer industry gets every nickel he has. Since he 
couldn't pay for what he steals, he wouldn't have bought 
the stolen program anyway. Furthermore, he11 spend the 
saved money on something else that's computer-related. 
Nobody is losing that much money, even in the case of 
the clubs where members line up and make copy after 
copy, because darn few of those present would ever buy 
$500 programs . These people want programs to play 
with, not to sell, and probably not even to use. 



S- 1 00 Computer Owners . . .  
Looking for more capacity, speed 
and reliability? 

Tarbe/1 33 megabyte winchester subsystem 

CAPACITY 
Are you f i nd i ng you n eed m o re d i s k  memory for  
bus i ness app l i cat ions? Tarbe l l ' s  h ard d isk s u b
systems a l l ow ex pan s ion  from 1 0  to over 200 
megabytes. And  o u r  ATTAC H  p rog ram p rovides a 
way to get u p-and-ru n n i ng q u i c k ly .  Start w i t h  a 
sma l l  system,  if you l i ke, then add u p  to four dr ives 
of any capaci ty. 

SPEED 
I n  most bus i ness a p p l i cat i ons ,  s peed of  the  d i s k  
subsystem i s  the l i m i t i n g  factor f o r  overa l l  system 
speed. M aj o r  factors w h i c h  affect d i s k  s peed are 
access t i m e  and data t ransfer rate. A l l  Tarbel l hard 
d isk  subsystem s  33 megabytes and above use a 
voi ce-co i l  actuator w h i c h  p rov ides an average 
access t i me of  50 m i l l i seconds.  Data comes off 
the d isk  i nto you r  deblock ing  buffer at the max i m u m  
poss ib le  speed of 1 megabyte p e r  second,  mean ing 
t hat a 24 k i l o byte f i le  can be l oaded i nto memory 
i n  about o n e  sec o n d !  

RELIABILITY 
Winchester d rives have h i g her  i n h eren t  re l iab i l i ty 
because the media and heads are in an ai r-sealed 
env i ronment .  Other types of  d rives are open to 
con tam i nat i o n  from s moke, c h e m i cals ,  and other 
part i c les in  the  a i r. 

Circle 355 on i nquiry card. 

ADDITIONAL FEATURES 
• Uses o n l y  o n e  S-1 00 board s l ot 
• On-board C RC performed on  d ata 
• Automat i c  a l ternate sector assi g n ment  
.. 51 2-byte on-board deb lock  b u ffer  

Subsystem i n c l udes S-1 00 in terface, d rive, cabi net, 
power supp ly ,  cables,  software,  and al l docu
mentat i o n .  

MANUFACTURER OF COMPUTERS, 
COMPONENTS AND SOFTWARE 

950 Dovlen P lace 
Su ite B 

Carson ,  CA 90746 
(21 3) 538-4251 
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DISKETTES 
as low as 

$2 1 75 
per box 

of ten 

MAJOR B RANDS AT LOW PRICES 

PRICE P E R  BOX OF TEN 

5lt4 Soft Sectored 5:,4 · Hard Sectored 5'1;4 Soft Sectored 
Single Sided Single Sided DouLie SideJ 

Single Density Double Density Double Density 

National Data 
Private Label 2 1 . 75 23 .50 31 .50 

Memorex 24.25 27.00 34.50 

Wabash 25.95 27.95 35.50 

Verbatim* 
Data Life 26.60 26.60 37.80 

3-M 28.75 N/A N/A 

Max el l  39.50 40.50 47.50 

Dysan 39.50 40.50 47.50 

For Hub Rings Add 70l!: Per Box 

• Hub Ring Included 

Master Charge, VISA or C.O.D. Freight Prepaid 

On Orders of 1 00 or more units 

NATIONAL DATA PRODUCTS INC.  

851 0 SUNSTATE ST. 

TAM PA, FLORIDA 3361 4 

TO ORDER OR FOR ADDITIONAL INFORMATION 
CALL TOLL FREE 
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User's Column------------
What are the alternatives? To preserve those $500 price 

tags by making the programs unstable? Doggone it, that's 
precisely what some outfits have done . In an attempt to 
thwart pirates, they've made their software fragile. One 
database outfit has sent me four separate copies of its 
widely advertised program, each supposedly configured 
just for me. We have yet to make one work. I've given up 
on them. 

Then there's what Mac Lean calls ''Levitical Program
ming"; the first half of the manual is filled with ''Thou 
Shalt Not" statements, and the licensing agreement is 
such that you have to be insane to give them your right 
name. This is professionalism? 

Then too, if the software houses did decent documents, 
they'd make their pile selling those. Adam Osborne got 
rich giving away programs and selling books. So can 
anyone else. You just won't convince me that I ought to 
feel sorry for an outfit that can palm off some wretched 
document at $30 and sell hundreds of copies of it at dis
counts that would set a major publisher's eyes gleaming 
with greed. 

And that's the answer to the systems-house pirate, 
who, if the truth be known, isn't all that great a threat 
either. True, he does soak up legitimate profits. I know a 
writer who bought a system from a fly-by-night company 
and found that his WordStar and CP/M were pirated. 
But when he went back to demand satisfaction, the sys
tems house was gone - as, indeed, such houses usually 
will be. If they're successful, they have to go legitimate 
eventually; there's just no way to keep their pirate acts 
secret forever. And if they're not successful, they just 
can't have stolen that much. (Oh, true, at the hideously 
inflated prices software publishers charge, the total dollar 
value is high; but in fact we're talking about fewer than a 
hundred copies at most, and many of those wouldn't 
have been sold, but could only be given away. Not every
one who takes low-priced software will pay a high price 
for i t . )  

But if  the documentation were useful, well written, had 
lots of examples, and was professionally printed - which, 
coming with something that sells for hundreds of bucks, 
darn well ought to be the case, even though very few pro
gramming documents meet any of those criteria - then 
even the pirate software houses would have to buy the 
books. 

The answer to software piracy, it seems to me, is about 
the same as the answer to book piracy: sell decent prod
ucts at reasonable prices and write decent documentation 
for sale at prices competitive with the price of photocopy
ing the book. And stop worrying so much about protect
ing $500 and $600 price tags, because it isn't in the interest 
of the user community for software prices to stay that 
high. Very few programs are worth that much. 

PL/1-80 
What is a program worth? Well, there's a legal maxim: 

"the value of a thing is what that thing will bring," which 
is to say that something's worth what people are willing 



Price 
Performance 
Reliabi l ity 

C M C  IS  M EETI N G  TO DAY ' S  
H I G H  STAN DAR D O F  
EXCELLENCE WITH TOS H I BA,  
C M C ' S  OWN SUPERFIVE A N D  
SUPERTEN , 5 - A N D  1 0- M BYTE 
M I C R O C O M PUTE R S , A N D  
OTH ER FI N E  PRO D U CTS 

TOSHIBA 
DESKTOP 
COMPUTERS 

C M C  I nternational offers dealers the new Toshiba computer line, 
CP/M® -based micros with lots of flexibility . . .  your choice of one 
or two drives , either 51f4 or 8 inch . Toshiba computers come with 
C/PM , M icrosoft Basic80 and CBasic® . We ' re proud to offer a 
system with day-in,  day-out dependability, backed by one of the 
world 's  largest electronics manufacturers . And, we offer a com
prehensive dealer program including parts and module inventory, 
and prepaid freight for warranty repairs (if you ever need it) .  

ALSO DISTRIBUTING: . 
•Corvus •Tandon 
•NEC •Seagate 
•Dysan •MPI 
•Epson •Superbrain 
•Verbatim •Compustar 

•C. Itoh 
•Micro Pro 
•Accounting Plus 
•Peachtree 
•dBase II 

YOUR STOCKING DISTRIBUTOR � A Division of Computer Marketing Corporallon 

C.c ,,;��-11� 
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64k RAM , 80x24 1 2 "  green 
T-200 phosp hor screen ,  complete with 

C P/ M ,  M B asic80 and CBasic . .  

Model 1 Mod� 2 
One 5 1/4 " 280k Two 5 1f4 "  280k 

Disk Drive Disk Drives 

List $3995 List $4495 

64k RAM , 80x24 1 2 "  screen,  
T-250 complete with C P/ M ,  M Basic80 

and CBasic. 
Model 3 

One 8 "  1 mbyte 
Disk Drive 

List •4795 

Model 4 
Two 8 "  1 mbyte 

Disk Drives 

List $5695 

EXCELLENT DEALER DISCOUNTS 

To Order Call Toll Free 

1 -800-426-2963 
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Astonishing! 
The EP12 interface card for the Apple IT and Apple I I I 
Computers* and Epson MX70, MX80 and MX100 Printers* * is 
astonishing. All the features you've ever seen in printers for the 
Apple. plus some new features you'd never expect from a 
low-cost printing system. All in firmware for the first time, so no 
more disk juggling to do a graphics print! All features are 
simple built-in commands . . .  

3 Varieties of Screen Dumps 

• Hires Graphics - 24 different formats 
• Lores Graphics - 16 level gray scale 
• Text - Prints exactly what's on the screen 

Special Graphics Features 

• Dot plotting-960x2160 points on a page 
• Special Characters you define in Software 
• 16-level gray scale print mode 

Versatile Line and Page Control 

• Variable line spacing and page length 
• Variable l ine length 
• Tabs for indentation and column printing 

Bui lt-in convenient human features 

• Indication on the screen if paper runs out. 
• All functions are short mnemonic commands 
• Manual is written for the Apple owner 

· See your Apple Dealer today. \5 Interactive Structures, Inc. 
112 Bola Avenue 
P.O. Box 404 
Bola Cynwyd, PA 1 9004 
215-667-1713 
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••Epson America, Inc. 
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to pay for it. 
And you can bet that a program worth $600 had better 

work, and do so with minimum effort, and have decent 
instructions that can be read by a human being. 

And just how many of those are around? 
There are a few. My mad friend is ecstatic about 

Digital Research's PL!I compiler, PL/I-80 . 
'No bugs. It runs. It does what it says it will do ." 
"How did you learn. the language?" I asked. 
'Well, you need Digital's documents, of course,"  he 

said. "And two or three standard references on PL!I, one 
of them certainly being the Joan Hughes book [PL!!Pro
gramming: A Structured Approach, John Wiley and 
Sons, 1979) that you mentioned last time."  

"You do need other reference works, then?" 
"Oh, yeah. As usual, Digital has encrypted its 

documents. But they're up to Digital's usual standards of 
clarity, meaning that you'll need a Swahili 
interpreter . . . .  " 

Well, Mac Lean tends to exaggerate. They're not that 
bad. Not quite. It is true that Digital is a company that 
seems determined never to hire any writers, but its 
documents are complete, if confusing. 

And Mac Lean remains as enamored of PL!I now as he 
was six weeks ago, which for him is quite a long time. I 
think we can safely add Digital's PL!I to the armory of 
good stuff - programs that work properly and are useful. 

PL!I does have difficulties. There's no CASE 
(SWITCH) statement, which means you11 have far too 
many if . . .  then . . .  else statements; but everything 
necessary for rigidly structured code is in the language. 
The error reports are excellent. PL!I is not as fussy about 
declarations as Pascal. The language doesn't come out as 
compact as Pascal, and the programs don't run as fast, 
but they're easier to write. PL!I forgives quite a few 
errors . 

There are other problems. The input/output is confus
ing, and worse, that's the part that you have to rely on 
Digital to tell you about. But you can learn it, and having 
done that, you're safe in programming with PL!I, 
because Digital is committed to support PL!I compilers 
for all its operating systems. You11 be able to transport 
your programs from your present micro to whatever 
machine - 8086, Z8000, whatever - you eventually 
replace it with. 

Thus, I1I stick my neck out this far: it's worth the time 
investment - a couple of weeks - to become mildly profi
cient in PL!I ,  always assuming that you're going to do 
some programming of your own, of course. If you're 
strictly a user, though, you're still safe in investing in 
PL!I programs, since you're probably guaranteed they11 
be useful on the next generation of machines. 

Digital PL!I also comes with a really groovy linker and 
library-management routine, allowing you to build up a 
raft of software tools that you can stick into other 
routines. The method for calling in outside procedures 
and passing them variables is straightforward, and again 

Circle 1 71 on inquiry card. ......,. 



FRIENDLINESS. 

Informative HP manuals, 
helpful error messages, and 
automatic syntax checking 
make BASIC language 
programming easy. 

FULL-SCREEN EDITING. 

Edit the easy way - without 
retyping entire statements. 
Insert, change, or de'lete 
characters at the touch of a key. 

INTEGRATED 

GRAPHICS. 

Analyze a better 
way - with graphics. 
Document your 
results with 
hard-copy 
plots. 

• ... ' a I l J I J 

EXPANDABll.ITY. 

just plug in the HP interface bus 
(HP·IB) and add up to 14 peripher
als without disassembly. 

HP SOFIWARE. 

Powerful, time-saving 
solutions to your 
everyday problems. 

12-DIGIT ACCURACY. 

(Not just 9 !) Thanks to 
BCD math capability. 

PORTABILITY. 

Keyboard, CRT, printer and" 
storage - all in a 
20-lb. package. 
So you'll have 

computing power 
wherever you 

need it . . .  office, 
lab, field, or 
home. 

Hewlett-Packard 
put it all together. 
The HP-85 personal computing system. 
�av� it to Hewlett-Packard to put a lot ofpo:wer 
m a little package. Plus flexibility; portability; and all 
the oth�r fea�res you'd expect to find in a personal, 
professiOnal, mtegrated computing system. 

Turn it on and the HP-85 is ready to go. You're 
off and running using HP software or creating your 
own programming solutions. There's no boot
strapping. And since the operating system and 
powerful BASIC language exist in ROM, they use 
almost none of the available RAM. 

If you've been looking for a friendly, integrated 

computer with power and dependability, look at 
the HP-85. . 

We put it all together for you! 
For further infonnation, phone toll-free, 

800-547-3400, Dept. 2760, except Alaska/Hawaii. 
In Oregon, call 758-1010. Or, write Hewlett-Packard, 
Corvallis, OR 97330, Dept. 2760. 611/22 

When peiformance must be measured by results. 

H EW LETT 
PAC KA R D  



mUlTI PROCE SSOR 
PASCAl 

i l a s f3etasystenl li 
• S I M U LTAN EOUS Timeshared & Mu ltiprocessor 

Operation 
• F U L L  UCSD™ PASCAL I I  Compatibi l ity with 

I BS™PASCAL, SEMAPH O R ES, CONCU R R ENCY, 
CHAI N I NG,  T R U E  WO RD P ROCESS I N G  

• 5, 1 0, 2 0 ,  Mbyte F I X E D  D ISK SYSTEMS, 5", 
8" F LOPPY D ISC SYSTEMS 

i b c  ... - - (415) 443-31 31 
I N D EPEND ENT BUS I N ESS SYSTEMS, I nc.  
1 328 Concannon Blvd ., L ivermore, CA 94550 

• TWO Timeshared Users on EACH Slave Processor, 
plus 1 28 K  RAM plus PAR I TY, 2 1< EPROM, Ful l  
I nterrupts, Hardware Floating Point, I E E E  S-100, 
Software Bank Boundary, 2 Serial Ports for 
Synchronous or Asynchronous Protocol 

• V I DEO TAPE ARCH I V I N G 
• CP/M™ Compatib i l ity with MuDOS™ 

• LARGE DEALER MARG I NS and 
GOOD D EAL E R  SUPPORT 

O U R  DEALE R S:  F O R E I G N  • Philip Baksh, London England, Tel: 44 1 7413707 • E E l ,  Sharjah, UAA, Tel: 354688 • Elif, Inc., Montreal, Quebec, Tel: (5141 337-3214 • FOM, Madrid, Spain, 
Tel:402 24 97 • J H Systems, Etobicoke, Ontario, Canada, Tel: (416) 621 -0538 • S.A.Micro Service, Paris, France, Tel: 205 38 7 1  • Servonic, Munich, West Germany, Tel: 089 483253 • GBK, The 
Netherlands, Tel : 20-733376 • Terrace Computer Svcs., L TO, Terrace, BC, Te1: (604) 635-7606 • DOMESTIC - CEBJ, San Jose, CA, Tel: (408) 267-3547 • Donald Coffman, Cupertino, CA, Tel: 
(408) 253-2327 • ERS, Brea, CA, Tel : ( 7 1 4 )  524-2470 • Innovative Interfaces, Berkeley, CA, Tel : (415) 524-8416 • ICE Services, Gaithersburg, Maryland, Tel: (30 1 )  869-2896 • Khalsa Consultants, 
Cambridge, MA, Tel: {61 7 )  864-3638 • Link Systems, Santa Monica, CA, Tel: {2 1 3) 453-1851 • EDS, Frazer, PA, Tel: (2 1 5) 296-7300 • Quali-Type, Inc., Livermore, CA, Tel: (41 5) 447-6 1 2 1 • SPI, San 
Diego, CA Tel : (714) 268-4346 • Khalsa I nternational, Herndon, VA, Tel : (703) 437-0404 • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

UCSO PASCAL is a trademark of Regents of U. of C CP/M is a trademark of Digital Research, lnc. MuD OS is a trademark of MuSYS Corp. IBS is  a trademark of ISS, Inc. 



TilE i l a s SlAYEnET 118™ 
I TS F EATU R ES PO I NT TO YOU R SUCC ESS 

1 28 K 9 B it Parity 
Check ing RAM 

. 
2 1 ndependent< 

Serial Ports 

Ful l  Synchronous or 
�ysynchronous protocol 

Parity L E D �
. 

Card Ejectors 1 

� 
AMD 95 1 1  or 95 1 2  

Hardware Floating Point 

Software Selectable 
Bank Switch Boundary 

4 M Hz Z-80A CPU 

ave Bus Address 

Fu l l  S-1 00 interrupts 

Onboard programmable 
nterrupt Control 

Reliable 2 Sided PC Board 
With Gold Plated Contacts 

The I BS SLAV E N ET 1 28 is a total ly i ndependent and complete computer capable of supporting 
two timeshared users. The SLAV E N ET 1 28 communicates with your own CPU as an 1/0 mapped 
device, for easy interfacing. The S LAV ENET 1 28 is fu l ly supported by I BS PASCAL ™ for UCSD™ 

PASCAL compatibi l ity, and by M u  DOS™ for fu l l  CP/M™ compatib i l ity. 

•1 1  ... •_�������aa 5 I ndependent Business Systems Circle 1 79 on i nqu i ry card. 
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UCSD PASCAL Is a trademark of Regents of U. of C CP/M is a trademark of Digital Research, Inc. MuDOS is a trademark of MuSYS Corp. IBS is a trademark of IBS, Inc. 
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You a re 
ready for MICRO 
if you wa nt to . . .  
D Go beyond can n ed softwa re 
D Use you r compute r fo r more 

than games 
D Lea rn advanced p rog ram m i ng 

tec h n i q ues 
D U nde rstand the i n n e r  wo rk ings 

of  you r compute r 
D Get the most out of you r  

6502/6809 system 

Month after month, M ICRO g ives readers 
sophisticated software appl ications ,  deta i led 
discussions of prog ramming languages, and in
depth hardware tutor ia ls .  

To get the most out of you r  machine,  say YES 
to M ICRO today ! We accept VISA or 
Mastercard. $24.00 per year in the U .S. ,  
$27.00 elsewhere. 

Use Our 24-hour Toll-free Service 

800•227 • 1 61 7Ext.546 
In Ca l ifornia :  800-772-3545, Ext.546 

ANCAO 34 Chelmsford Street 
P.O. Box 6502 
Chelmsford, MA 01824 
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preserves maximum portability from machine to 
machine . 

PL/I is a good language for learning structured pro
gram concepts, and the Digital implementation is mu�h 
better than acceptable . Recommended. 

Bilge and Circumstance 
Now we come to dBASE II versus the bilge pumps. 
First: dBASE II is what used to be called VULCAN. 

The original VULCAN programmer formed a partnership 
with Messrs. Ashton and Tate, and now Ashton-Tate 
markets it .  I'm told my evaluation was crucial in the deci
sion to rewrite and expand the documentation, but to 
keep the program (with some fixes) .  

My original evaluation of  VULCAN was "infuriatingly 
excellent"; it was potentially a very useful program, but 
fatally flawed by the worst user instructions I'd ever seen. 

I'm pleased to say that now it's not infuriating, just ex
cellent .  The flaws are (almost) all gone, the program 
documents have been rewritten and expanded until 
almost anyone can learn to use dBASE II, and VULCAN 
always was a darn good database program. I think it's 
overpriced at $700, but apparently Ashton-Tate gets 
away with it .  If any program is worth that price, dBASE 
II is. 

dBASE II is a relational database. This is in contrast to 
tree-structured databases. Relational databases make a 
kind of matrix of data; you can then structure the data 
any way you want, examine relationships you hadn't 
realized were there, and in general play about with the 
data. Tree-structured systems of the CODASYL variety 
require you to do the structuring in advance, and woe to 
you if you get it wrong. 

It's a bit hard to describe dBASE II, because it's very 
versatile and powerful . For instance, you can build a full 
accounting system from dBASE II, tailoring it to your 
needs, and it really would work. (I think you'd be better 
off buying an accounting system, but that's for another 
article . )  You can put up libraries in dBASE II, and then 
take the same data and reorganize it by subject matter to 
make bibliographies. What dBASE II preserves are the 
relationships among the mass of data entered; the exact 
structure of the data can be changed at any time. This 
makes for a very powerful tool, one whose capabilities 
aren't entirely realized just yet. 

And, dBASE II is now well documented. What they did 
was keep the old documentation, which was a really 
complete reference manual but sans examples or sane 
organization, and add, up front where it belongs, a com
plete new program-user's guide, done by someone just 
learning to use the VULCAN system. Thus you can go 
through the first set of documents and learn how to use 
dBASE II, after which you can use the second chunk as a 
handbook, which, once you actually understand dBASE 
II, isn't all that bad. (It remains, however, the most 
frustratingly miserable excuse for a way to learn a system 
that I've ever seen. )  
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You don ' t  have to settle for 
sta ndard equipment. Let M T I  
and Alpha Byte help you b uild 
the M odel I l l  you want. 

MTI FLOPPY DISK ADD-ON KITS 
Now you can upgrade your 16K Ievei i I Model l II to 
a full 48K Disk System the easy way with M T I ' s  
Double Density D i s k  Controller and y o u r  choice of 
Disk Drives. You can choose 40 trac k ,  Double
Sided 40 track or Double-Sided 80 track Drives to 
supply your disk storage needs . Forty Track 
Drives store 175K, Double-sided 40 Track d rives 
store 350K . Four Double-Sided 80 Track Drives 
provide up  to 3 M EGABYTES of On-L ine storage .  

INTERNAL DISK DR IVE KITS 
The first d rive kit includs one Tandon Disk Drive , 
MTI Double Density Controller. Switch ing  power 
supply , 32K of RAM ,  a l l  mount ing hardware, 
cables and Detailed I nstallation I n structions . The 
second i nternal drive kit i ncl udes a second drive 
and the necessary i nstallation hardware . 

40 TRACK DRIVE SYSTEM 
DRIVE NO. 1 KIT 
DRIVE NO. 2 KIT 

40  TRACK DUAL HEAD SYSTEM 
DRIVE NO. 1 
DRIVE NO 2 . 

80 TRACK DUAL HEAD SYSTEM 
DRIVE NO . 1 
DRIVE NO . 2 
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. 695 .00 

. 279.00 

779 . 00 
389 . 00 

929 . 00 
569 .00 

EXTERNAL DRIVE KITS 
Two external d riyes can be attached to any d ual 
d rive Model I l l  Computer. 

40 TRACK EXTERNAL DRIVES 
DRIVE NO. 3 . . 379.00 
DRIVE NO . 4 . . . 359.00 

DUAL HEAD 40 TRACK EXTERNAL DRIVES 
DRIVE NO . 3 . . 499 .00 
DRIVE NO . 4 . . 479 .00 

DUAL HEAD 80 TRACK EXTERNAL DRIVES 
DRIVE N O. 3 . .  
DRIVE NO . 4 . . 

FIVE MEGABYTE EXTERNAL 
WINCHESTER HARD DRIVE . . . .  

. 679 .00 

. 659.00 

. . . . 2795 . 00 
Add the U ltimate in Fast H igh Capacity Disk 
Storage to any Model I l l  Floppy Disk system . 
Rel iable Winchester technology provides enough 
storage for the largest business fi les . Winchester 
disk drives have greatly increased data transfer 
rates and that means faster program and file 
load ing . This is a corr,plete self contained system 
that connects to a standard Model l I I  Disk System 
in  m inutes without any modification to the com
puter .  

MODEL I l l  DIAGNOSTIC PROGRAM . . . . . . .  49.95 
A complete diagnostic program for the Model I l l .  
Tests RAM and ROM . video display and all d i sk  
drives .  Catch problems wh i l e  they' re small and  
be  sure  that your  Model I l l  is in  perfect runn ing 
condition . 

• • m 
Ill : 
MODEL I l l  CP/M-80 NOW AVAILABLE! . . .  849.00 
CP/M & 80 Column Kit. 
Now you can run proven• CP/ M based software on 
your Model I l l ,  with standard 80 column display . 
A s imple i nternal modification wi l l  transform your 
Model I l l  i nto a N EW computer and allow you to 
run CP/ M the industry-standard operating system 
and assure you of a large supply of fine software. 
I ncludes CP/M 2 . 2 . 

MODEL I l l  SPEED-UP MOD . . .  . . . . .  J 49.00 
Now you can run your Model l I I  at 4 M EGAHERTZ. 
that ' s  almost double the standard sp_eed . This 
simple-to-install kit does require some soldering . 

MODEL I l l  DISK DRIVE CLEANING KIT . . . .  24.95 
Uses soft non-abrasive cleaning material and in
c ludes a d isk head excercising program to insure 
thorough clean ing . 

DOSPLUS OPERATING  SYSTEMS 
FOR THE MODEL I l l  
Solid BUG-FREE operat ing systems for the  Model 
I l l .  S upports different s ize drives on the same 
system and Basic Program Chain ing  with 
variables saved i n  memory. 

. .  99.00 

. 1 1 9 .00 
. .  149.00 

Read and Write 40 Track Diskettes on an 80 Track System . 
HARD DISK DOS PLUS . . 299.00 

Supports the MTI 5 MEG HARD DISK.  

We built a reputation on our 
prices and your satisfaction. 

We guarantee everything we sell for 30 days . If 
anything is wrong, just return the item and we'll make 
it right. And, of course, we'll pay the shipping 
cl1arges . 

We accept Visa and Master Card on all orders. COD 
orders accepted up to $300.00 . 

Please add $2.00 for standard UPS shipping and 
handling on orders under 50 pounds, delivered in the 
continental U . S .  Call us for shipping charges on items 
that weigh more than 50 pounds . Foreign ,  FPO and 
APO orders please add 15% for shipping . California 
residents add 6% sales tax. 

The prices quoted are only valid for stock on hand 
and all prices are subject to change without notice. 

TO O R DER, or for i nformation, CALL: (213) 
31 245 LA BAYA DRIVE, WESTLAKE VI LLAGE, CALI FORNIA 91 362 
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Second, the bugs have been fixed. Not that there ever 

were many; VULCAN was always excellent, even if in
furiating. 

VULCAN files and then reshape them into the new 
system I've designed. What happens is that dBASE I I  
copies the old records into new ones, ignoring any in the 
old database that aren't in the new structure; while if it 
finds variables in the new structure that weren't in the old 
records, it fills them with blanks, leaving room for you to 
enter the data at your leisure. 

And finally, the program remains very powerful . 
dBASE II isn't just a means of storing and retrieving data. 
It contains what amounts to a whole data-handling lan
guage with the ability to do sorts and restructures, to 
copy data from one place to another, and to do condi
tional arithmetic. For example, 

REPLACE ALL FOR (BILL:DATE < = 791031) 
COST WITH COST*1 .1  

would be  a command to  search the database to  find 
records that had BILL: DATE older than October 31, 1979 
and for those records to replace the value of the variable 
COST by the current value plus ten percent . 

dBASE II, I'm pleased to say, makes no attempt to pre
vent you from making backup copies. Far from it: all 
through the documentation, you're urged to make a 
safety copy of both data and program, just in case. That 
advice is worth taking, given the relative costs of data
entry labor as opposed to floppy disks. I expect people 
will try to rip off the dBASE II software, given the price, 
but I guarantee they11 get zero use of it without a com
plete set of documents . . . . 

Other forms of magic are possible. You have to study 
dBASE II; it can do things you wouldn't think of. But it's 
well worth the study. I'm using it to organize my files, by 
subject, type, date, date of last access, and drawer 
number, and also adding keywords; eventually I1I have 
this place organized, and this time for sure. (The last time 
I got this ambitious I was using VULCAN, and the 
documentation drove me to quit in disgust, but this time 
things seem to be going much better . )  And my time 
wasn't wasted last year, since dBASE II can read the old 

Statistical Analysis with Microstat 
Microstat by Ecosoft. I don't care much for the house 

name - I'm growing weary of "ecology" names for soft
ware companies, since they make me think their products 
may contain significant portions of natural organic 
waste - but I can recommend the program, with warn
ings. 

First warning: you, or someone you work with, better 
know quite a lot about statistics. Microstat will do some 
very sophisticated statistical analyses, but it will not tell 

MXB0 - $469 
APPLE GRAPHICS PARALLEL INTERFACE 

Full Hi Res Graphics for Epson, Okidata, etc. 
ADDS 

Viewpoint - $559 
ALTOS 

ACS 8000-1 5 - $4750 

ANADEX 
9500 - $1 225 9501 - $1 225 

ATARI 

730 - $800 737 - $750 
DATASOUTH 

DS1 20 - $595 DS180 - $1 269 
DIABLO 

630 - $2095 1 640 - $2575 
DISKETTES 

Scotch - $2.50 Dysan - $3.50 

EPSON 
MXSOFT - $599 MX1 00 - $739 

HAZELTINE 
1 500 - $995 Esprit - $675 

� ,. � .. . t; � -� ... .. • , A. -I'.  .. .... ,... ,..., .!: "'\ -, ., ..... .... ..... .7 .... .... _.., .. ..t.;-... • -.. ... ... . .... .... ...... .. ..:.. .! J. -·: -:._-:..::__- . 

· . APPLE I I  M83A - $749 

$89 TRSBO BIDIRECTIONAL 1/0 PORT 

Cascadable with Selectable Addressing 

INTERFACES 
SSM-AIO - $160 CPS-CARD - $1 99 

NORTHSTAR 
HR64DD - $2875 HR640D - $31 50 

LOBO 
Apple Drive/Card - $390/$90 

TASSO Drive/lnteriace - $390/$90 

Apple DO Drive - $2740 
MODEMS 

HAYS-MICROMODEM - $285 
Novation-Cat - $1 55 

Penril - 300/1 200 (21 2A) - $795 
MONITORS 

APF - $1 25 SANYO-BW - $159 

Sa nyc-Green - $249 Color - $425 
Amdek-Green - $1 59 Color - $350 

MPI 
SSG - $575 99G - $675 

NEC 
551 0 - $2540 5520 - $2900 

SOROC 
1 20 - $729 1 35 - $799 

SOFTWARE 
All Major Brands - $CALL 

TELEVIDEO 
9 1 2  - $669 950 - $930 

Tl 
810 - $1 275 820 - $1 795 

OKIDATA 
M80 - $369 SL 1 25 - $3150 

M82A - $489 SL250 - $4200 

M83A - $739 M84 - $1 099 
APPLE XTRAS 

Memory-16K 200ns - $1 9.95 

Game Paddle Extension - $1 4.95 

Protyping P.C. Board - $1 9.95 

C lOTH 
25CPS-P - $1 379 45CPS-P - $1699 

ZENITH 
Z19 - $775 zag - $2195 

DISCOUNT LINE 
1 -800-528-8960 

EXPOTEKCORPORATION INTEoRNATION� 
2231 -R West Shangri La Road, Phoenix, AZ 85029 

ARIZONA 1 -602-246-1 783 
EXPORT TWX - 91 0-950- 1 1 94 
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BlVI/COBOL M.AXES IT ACROSS! 

. .  .FROM ONE OPERATING SYSTEMTOANOTHERI 
A VITAL WAY TO PROTECT YOUR SOFTWARE 
INVESTMENT FOR THE FUTURE!! 

Th e  RM/COBOL language runs o n  more cl:ifferent Oper
ating Systems and more cl:ifferent-sized computers than 
any other similar language. For starters, it runs on NCR 
and TI minicomputers and, in the micro field, on the 
CP/M2, MP/M2, TRSDOS3, OASIS4, MOASIS4, and UNIX 
(ONYX version) Operating Systems . . .  to mention only 
a few. 

Until now, serious business software of the scope and 
flexibility seen in the minicomputer world has not been 
available on micros. RM/COBOL now allows transfer of 
such software with a minimum of fuss. 

We have participated in such a mini-to-micro transfer 
of a major set of general business software . . .  using RM/ 
COBOL as the transfer mechanism, of course. Running on 
literally thousands of minicomputers, these refmed, 
enhanced, and proven software packages cover A/R, A/P, 
G/L, P/R, Order Entry (with Invoicing and Inventory 
Control ) as well as Sales Analysis. The packages define a 
new level of achievement for features and flexibility in 
micro applications software and offer top quality at a 
reasonable price . 

For immediate information, call 714-848-1922 for your 
complete product descriptions. 

. . .  PLUS ALL THE OLD, F.Alt'IILIAR FAVORITES that 
we continue to offer, such as: 

General Business-Client Accounting ( CPA Write-up) 
FMS6 (Financial Modeling System) 
NAD7 ( Name and Address System) 

Real Estate-REAP ( Real Estate Acquisition Programs ) 
PMS ( Property Management System) 

MLSe (Multiple Listing System) 

Health Care-APH8 (Automated Patient History) 

Word Processing and System SoftWare-Magic Wand9 
QSORT7 

CBASIC21 °  

and Cybernetics' unique TRS-803, Model II CP/M offering 
high performance, hard disk support, and CP/M com
patibility. 

Trademarks of: 
1 -R,yan McFarland Corp.; 2-Di.g:ital Research, Inc.; 3 -Tandy 
Corp.; 4-Phase One Systems, Inc.; 5-Bell Telephone Laborator
ies, Inc.; 6-American Business Systems, Inc.; ?-Structured 
Systems Group, Inc.; 8-Cybemetics, Inc.; 9- Peachtree Software, 
Inc.; 10-Compiler Systems, Inc. 

���l!!.��l!-l!... LS L§_  �� � 
lS 

804 1 N EWMAN AVE., SUITE 208 
H U NTI N GTO N B EACH, CA 9 2647 



User's Column-------------------------------
you which of its many features you want to use. 

On the other hand, you can make up your data files 
rather easily, then manipulate the daylights out of them 
with Microstat's various routines; so you don't have to 
know in advance that you11 want to employ the 
Kolmogorov-Smirnov Two Group Test (whatever that 
is) in order to use it later. 

I wish I'd had Microstat last fall. About a year ago I 
quit smoking and took up running (and yes, I'm still at 
running, and it's a year today since I last smoked) .  Like 
many new converts, I began reading the various running 
magazines, and one of them rates running shoes. It gave a 
fairly low rating to the shoes I like, and I got interested in 
why. (It shouldn't have; one of the measures was shoe 
weight, rank ordered to a tenth of a gram! I doubt the 
magazine has balances that sensitive, and a few drops of 
sweat would change the ratings . )  

The magazine published its data - more or  less - as 
well as its ratings, so I decided to do a fairly complete 
statistical analysis to see just how much confidence you 
could put in those ratings. (Not a lot, I concluded. Many 
of the measures are highly correlated and not sufficiently 
thought out . )  I didn't have a decent stat program, so I had 
to write my own, based mostly on Paul Horst's matrix 
algebra routines I learned way back when. My routine 

· will do a couple of things Microstat doesn't do, such as 
generate a new data file with the data entries transformed 

5 or 10 Mbyte Storage for 
Heath/Zenith, TRS-80, 

SuperBrain, S-100 
microcomputers. 

Now, S Y4 "  hard disk add-on storage for 
your computer, at a price you can afford . 

Available for a surprisingly low $3495 for the 
5 Mbyte hard disk, $4350 for the 10 Mbyte disk. 

Disk drives and controller cards also available. 

Substantial 
· OEM & Dealer 

discounts. 

CMC International 
A Division of Computer MarkerinJ: Corporation 

1 1058 Main, Suite 125,  Bellevue, WA 98004 
Telephone (206) 453-9777 Telex 152556 SEA 
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to "Z" scores (in which the mean is 0 and the standard 
deviation is 1) ,  and my system preserves a "name and 
comment" string field associated with each data case. But 
I'd still have been far better off using Microstat with its 
much more complete statistical analyses. The Microstat 
package has a data-entry routine with some elementary 
error-correction procedures, including an EDIT routine; I 
could have used that .  

Microstat does what you'd expect: means, variances, 
correlation matrices, etc. It also does auto-correlation (a 
variable correlated with itself) .  It does analysis of 
variance, "Student's" T test, the F test, and various non
parametric tests such as chi-square. It tries different 
distributions and checks goodness of fit .  About the only 
thing missing that I'd like to see is Chebyshev's criterion. 
But note this well: if this paragraph is meaningless to 
you, you will not understand Microstat's documentation. 
This is not a program intended for the casual "cookbook" 
stat user. It has everything the cookbook experimenter 
would need, but in a fairly intimidating context . In fact, 
Ecosoft (which seems to be some professors at a 
Midwestern university) would do well to write a simple
minded cookbook to accompany its programs. 

On the other hand, if you do know a bit about 
statistics - if you've mastered something beyond the 
elementary textbooks - then Microstat can help you. It 
has a surprising number of features, and if you know 
what statistics you want, or can find someone to advise 
you on the math theory, the Microstat documentation is 
more than adequate to tell you how to use the program. 
Given that caveat, I recommend Microstat; but do be 
warned that the book is written with graduate-level ex
perimental statistics students in mind. 

Soothing the Savage LISPer 
And finally we have a good book on LISP. I confess I'm 

slowly beginning to appreciate just how powerful the 
LISP programming language is, and I will now concede 
that anyone intending to make a career in computer 
science should become aware of the language . I'm still not 
convinced LISP can be learned without tutorial help, but 
certainly LISP, by Patrick Henry Winston and Berthold 
Klaus Paul Horn, will help. The book is intelligently writ
ten. There are a lot of examples; the most useful are given 
as exercises, which made me furious until I realized there 
were answers in the back of the book. It has a good table 
of contents. 

I'm still not at all convinced that LISP programs will 
ever be comprehensible to anyone who doesn't spend a 
lot of time working with the language. The claims that 
they're easy to read and don't require comments are, in 
my view, just wrong and would only be made by a 
maniacal LISPer (and a lot of LISP users do tend to be 
maniacs, as witness the hate mail I get for not sufficiently 
praising the language) . 

Anyway, the book is the best I've seen on the subject 
and tells a lot about LISP. • 



Osborne Welcomes You to 
the World of Microcomputers 

INTRODUCTORY BOOKS 
Business System Buyer's Guide 
by Adam Osborne and Steven Cook 

Purchasing a computer for any busi
ness is a complex process, but this 
book wi l l  help. Before you buy any 
computer, read this book. You'l l  never 
make a better investment. 

#47-0. $7.95 0 
Introduction to Microcomputers 
Volume 0: The Beginner's Book 
by Adam Osborne 

Here's the book to start with i f  you 
know noth ing about microcomputers 
but wish to learn. Provides the con
cepts you ' l l  need to understand th is  
technology. #26-8, $7.95 o 
An Introduction to Microcomputers 
Volume 1: Basic Concepts 
by Adam Osborne 

The world's best sell i ng textbook on 
m icrocomputers uses concepts that 
are common to al l  microprocessor 
systems. Shows what a m i c rocomc 
puler can do, and how it does what i t  
does. This edition is t h e  most com
prehensive and up-to-date i ntroduc
tion to microprocessor systems avail
able anywhere. #34-9. $ 1 2.99 0 
Running Wild-
The Next Industrial Revolution 
by Adam Osborne 

An insider's look at the m icroelec
tronics revolution. Will the coming 
years prove to be a d ream or a n ight
mare? Runn ing Wi ld te l ls  the story. 

#28-4. $3.95 0 

GUIDES 
Apple II'" User's Guide 
by Lon Poole, Martin McNiff and Steven 
Cook 

Complements your Apple I I  owners 
manual. Our gu ide will tel l  you more 
about your Apple II or Apple I I plus 
computer than any other s ing le 
source. It covers al l  the special fea
tures of the Apple computer. 

#46-2. $ 1 5.00 0 
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PET/CBM'" Personal Computer Guide 
by Adam Osborne and Carroll Donahue 

A step-by-step guide which takes you 
from the "on" switch to assembly lan
g uage subroutines for your Com
modore system. It's a BASI C  tutorial 
and covers many recent CBM pro
ducts. #55-1 . $15.00 o 

PROGRAMMING BOOKS 
��� 

Science and Engineering 
BASIC Programs 
ed. by John Hei lborn 

An i mportant collection of the most 
valuable programs for scientists and 
engineers. Eas i ly  used on most pop
ular microcomputers #63-2. $15.99 0 
Some Common BASIC Programs 
by Lon Poole and Mary Borchers 

76 wel l  designed and br i l l iantly doc
umented programs that solve a variety 
of problems in statistics, finance, and 
math. 

Generalized BASIC Edition 
#06-3. $14.99 0 

PET/CBM'" Edition #40-3. $14.99 0 
��� 

TRS-80'" Level I I  Edition#54-3. $14.99 0 
�� � 

Atari'" Edition #53-5, $14.99 0 
A l l  76 programs ready to run on :  
PET/CBM'" floppy disk #33-0. $22.50 D 
PET/CBM'" cassette #25-X. $15.00 0 
TRS-80'" Level II cassette 

#32-2. $15.00 0 

Practical BASIC Programs 
Here are 40 useful and fu l ly  docu
mented programs designed to run on 
most microcomputers. Especially use
ful in smal l  business and household 
applications. (Generalized BAS I C ) .  

#38-1 . $ 1 5.99 0 
��� 

Osborne CP/M'" User Guide 

ASSEMBLY LANGUAGE 
PROGRAMMING SERIES 

by Lance Leventhal and co-authors 
You needn't know anyth i ng about 
assembly languag e  to use these 
books. Each one is  a straightforward, 
self-teach ing textbook that is both 
precise and easy to understand. 

ASSEMBLY LANGUAGE 
PROGRAM SERIES 

by Thorn Hogan �� The most complete and up-to-date �l' 
CP/M book you can f ind .  It wi l l  make 68000 · · · · · • · · · · · · · · · · · · #62-4, $16.99 D 
you r first use of CP/M easy. If you 6809 . . . . . . . . . . . . . . . . . . .  #35-7. $16.99 o 
a l ready own CP/M, it wi l l  help you 
modify your system. #44-6. $12.99 o 

tl�� 
CBASIC'" User's Guide 
by Adam Osborne. Gordon Eubanks and 
Martin McNiff 

Co-authored by Gordon Eubanks, the 
creator of CBASIC, this is  more than 
a sel f-teaching textbook, it is  the de
f in itive reference of the CBASIC ian-
g uage. #61-6, $ 1 5.00 0 

BUSINESS BOOKS 
by Lon Poole and co-authors 

Osborne's three business systems are 
renowned for excellence in  design 
and documentation. O u r  books ex
plain in  detail how to use the pro
grams. They contain complete pro
grams l istings, support ing  techn ical 
documentation, and specific i n for
mation on changing and instal l ing  
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Build a Joystick A-to-O 
Converter for the 

TRS-80 Model I or III 
Second in a Series 

William Barden Jr. 
28122 Orsola 

Mission Viejo, CA 92692 

[Editor's Note: This series of articles describes hardware 
and software projects for the Radio Shack TRS-80 
(Model I, Model III, and Color Computer). ) 

Last month I examined the Color Computer's built-in 
analog:..to-digital converter ("Color Computer from A to 
D," page 134) . I described the software that reads the 
joysticks and showed how other analog input devices can 
be connected to the Color Computer. 

This month I'll give equal time to Model I and III users 
by presenting a hardware/software project that allows 
joystick and · other analog inputs to these computers. 
Since the Model I and III don't have built-in analog-to
digital (A/D) conversion circuitry, we'll have to make 
our own. It's a simple project requiring two common in
tegrated circuits, a few resistors, and some other com
ponents-costing less than $20 (not bad for a two
channel, 64-step AID converter) . You won't have to 
modify your computer at all-the AID circuit plugs in as 

About the Author 
William Barden ]r. has written many books on microcomputer pro

gramming and design. He is a member of the Association for Comput

ing Machinery and the Institute of Electrical and Electronics Engineers. 
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a printer does. Since the device connects to the line
printer bus, you'll need a Model I with Level II BASIC 
and an expansion interface or a Model III with Model III 
BASIC. 

I'll provide step-by-step instructions for fabricating 
and testing the circuit .  Finally, I'll show you how to use 
the AID converter with a joystick and other analog input 
devices. 

General Description 
The block diagram of the circuit we'll build is shown in 

figure 1. Note that it connects to the TRS-80's printer 
(a.k.a.  Centronics) bus. Therefore, you won't be able to 
use the line printer during joystick operations and vice 
versa. 

The AID circuit largely duplicates that found in the 
Color Computer. (For further background, see the 
discussion in last month's article . )  It consists of a digital
to-analog converter (DAC) and two comparators-one 
each for the joystick's X and Y channels. Using a refer
ence voltage from the DAC, the comparators allow you 
to perform . successive approximations of the voltage 
levels input from the X and Y joystick channels. 

Six outputs go from the line-printer bus to the DAC; 

X I N PUT 
X X OUTPUT 
COMPARATOR 

DATA 
OUTPUTS 

D/A 
CONVERTER ANALOG OUTPUT 

r------c� , IN PUT y Y OUTPUT I 1-V' COMPA RATOR 

-
CJ BUTTON SWITCH 

DIN CONNECTOR 
TO JOYSTICKS 

<=1-
<=1-

TWO { 
COMPARATOR 
I N PUTS , 
ONE SWITCH 

Figure 1 :  Block diagram of the AID circuit. The DAC is driven by outputs from the line-printer port. Its output goes into two com
parators, one comparing the DAC voltage with the X channel, and the second comparing the DAC voltage with the Y channel. The 
comparator outputs are fed back into the line-printer port. 
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ZE,uS™ is a minicomputer 
AND a m icrocomputer. 
Through m ultiprocessor tech
nology, each user has a dedicated 
Z-BOA-based single-board micro
computer module, housed in the 
system mainframe. 
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ing modular hard disk storage of 
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Unequalled flexibi lity and 
reliability. The com pletely mod
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to 64 users. To add a user; add 
only a dumb terminal and an 
inexpensive user microcomputer 
module. 
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ZEJJ-S sounds powerful .  
Now prove it. 
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Unequal led value. M USE™ 
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coupon isn't fast enough, cal l .  
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2 3 64 Walsh Avenue 
Santa Clara, CA 9505 1 
(408) 496-69 1 0  TWX 9 1 0- 3 3 8-2099 

BYfE january 1982 161 



these make up a 6-bit digital value that is converted into a 
64-step range of reference voltages by the DAC. Three in
puts go to the line-printer bus: one for the X channel, one 
for the Y channel, and an optional one for a joystick 
push-button switch. 

The TRS-80 printer bus. To some extent, our AID cir
cuitry must emulate a printer, strange as that may sound. 
Therefore, before getting into the details of the AID and 
joystick circuits, I'll briefly explain the TRS-80 printer 
logic. Figure 2 gives a simplified version of the Model I 
printer-bus circuit. (The Model III's circuitry is slightly 
different, but for our purposes the Model I description 
will suffice . )  It consists of two 74LS175 integrated circuits 
(ICs), each containing four flip-flops; four buffers of a 
74LS367 IC; and a one-shot strobe implemented by half 
of a 74LS123 monostable multivibrator. 

Writing a character to hexadecimal address 37E8 in the 
Model I causes the clock signal (CLK) to strobe the 8 bits 

EXPANSION I I NTERFACE BUS I 
I 
I 
I 
I 
I 
I 

D7 I 
I D6 
I D5 I D4 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

D3  I 
D2 I 

I 
Dl 

DO I 

37E8H 
WRITE ENABLE 

EXPANSION INTERFACE PR INTER LOGIC 

37EBH READ ENABLE 

D 

D 

D 
D 
D 
D 

74LS367 

74LS175 
Q 
Q 
Q 
Q 

C K  CLR 

74 LS175 
Q 
Q 

Q 

Q 
C K  CLR  

74LS123 

CLR 

SYSTEM\ 
CLEAR 

L INE PR INTER (CENTRONICS) BUS 

BUSY 
OUTPAPER 
UNIT SELECT 
FAULT 

De 
D7 
D6 
D5 

D4 
D3 
D2 
Dl 

DATA STROBE 

figure 2: Model I line-printer controller. Two 4-bit registers 
strobe in the 8 bits of the character to be printed. At the same 
time, the one-shot is set to allow the output line-printer elec
ltronics to strobe in the data from the register. Four status lines 
are gated to the computer's data bus on a read. 
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of data into the two 74LS175s, and also triggers a one
shot strobe (OAT A STROBE) telling the printer that data 
are available on lines OAT AS-OAT A1 of the line-printer 
bus. The data remain in the 74LS175s until a new charac
ter is written or a system clear (CLR) is done. 

Reading hexadecimal address 37E8 in the Model I 
causes the four signals BUSY, OUTP APER, UNIT 
SELECT, and FAULT to be gated onto data lines 07-04 
of the expansion-interface bus. 

A typical Model I printing cycle goes like this: 

1. The Model I reads the line-printer status by executing 
the Z80 instruction LD A, (37E8H) .  
2 .  It tests status bits 7 (BUSY) and 6 (OUTPAPER). If 
both are zero, the line printer is ready to accept more 
data; otherwise, it is not ready, and the Model I loops 
back to step 1 .  
3 .  I f  the line printer is ready, the Model I loads the 
character to be printed into the accumulator and then 
writes it to the printer logic with the instruction LD 
(37E8H),A. This activates the one-shot strobe, putting 
the 8 bits of data into the two 74LS175s. The one-shot 
resets itself after a short delay, strobing the data into the 
line-printer electronics, starting the printing cycle, and 
setting the BUSY status bit. 

Memory mapping versus 110 mapping. In the Model 
I, the line-printer bus is memory-mapped to hexadecimal 
address 37E8. In the Model III, the printer bus is in
put/output-mapped to Z80 port OF8 (hexadecimal). 
Aside from using different ICs, the Model III has the same 
logical implementation as the Model I .  To test status, do 
an IN A, (OF8H) instead of an LD A, (37E8H) .  To output a 
character, do an OUT (OF8H),A instead of an LD 
(37E8H),A. 

PR I NTER 
CONTROLLER 
LOGIC 

JOYSTICK 
CIRCUITRY 

DATA6 D----i------1C> 
DATA5 D C> 
DATA4 D C> 
DATA3 D C> 
DATA2 D C> 
DATAl D C> 

6 - B I T  
I N PUT 
TO 
D/A CONVERTER 

BUSY <:Jt------=----<J X } TWO 
COM PARATOR 

OUTPAPER <:Jr------:-----<=J y OUTPUTS 

UNIT SELECT <:Jt------:-----<J ������ fri"�ifo

H
NAL )  

GROUND <:>---------j-< GROUND 

I 

Figure 3: Line-printer lines used in the AID circuit. Six output 
lines transmit a digital value to the DAC. Two input lines read 
the comparator values. One optional input line allows checking 
the button switch on a joystick. 
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you're stymied. Where do 
you turn? What is the key 
that unlocks the software 
mystery? The answer is ele
mentary. It takes a com
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research faci l ities to dis
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variety of quality softwore 
programs - a company 
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and hardware - a company 
that is not only reliable but of
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and - a company dedi
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company. 
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Figure 4: Detailed logic diagram of the AID circuit. Power is supplied by a 9-V transistor battery and a 5-V power supply. 

So far, we've done all the printer I/0 using Z80 rna� 
chine instructions. You can also use BASIC :  

Get Status 
Model I 

PEEK(14312) 
Model III 

INP(248) 

Output Char
acter (x) POKE 14312,x OUT 248,x 

Detailed Circuit Description 

· We can easily make the joystick circuitry emulate a line 

Y OUTPUT 

X OUTPUT 

r - - - - - ---- - --------, 
I 
I .1-7� -+------=..:.W.:.:.IP-=E"-'R-� io��T 
I 
I 
I 
I 
I 

W IPER 

I X POT JOYSTICK I lOO K ASSEMBLY 
L _ - - - - - - - - - _ _ _ _ _ _ _ _  _j 

GROUND +5 VOLTS 

Figure 5: Joystick schematic. Two 100-k-ohm potentiometers 
are connected to ground and + 5 V. Each wiper outputs a 
voltage of 0 to 5 V depending upon the joystick position along 
the X and Y axes. 
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printer. First, forget about the OAT A STROBE output. 
I t's only there for the line-printer electronics. Since data 
stay in the 74LS175s (or their Model III equivalents), we 
can simply write to hexadecimal address 37E8 (or OF8) to 
output 8 bits to DATA8-DATA1. Whenever we want to 
read in data, we just read hexadecimal address 37E8 (or 
OF8) to input 4 bits. 

I've chosen to dedicate DATA6-DATA1 as outputs 
from the program to the DAC, the BUSY input as the 
X-channel comparator input, and the OUTPAPER input 
as the Y -channel comparator input .  These eight lines plus 
ground are all that are needed to perform the basic joy
stick operation. They're shown in figure 3 .  A ninth line is 
optional as a joystick button input .  

The detailed AID circuit is  shown in figure 4 .  Its 
physical layout corresponds to that of the block diagram 
in figure 1 .  

A typical joystick schematic i s  shown in  figure 5 .  I t  is 
comprised essentially of two potentiometers with the two 
ends of each connected between + 5  volts (V) and 
ground. The wiper of each potentiometer varies with the . 
position of the joystick. Output from the wiper varies be
tween 0 and + 5  V. The X-channel 0-V position is toward 
the left; the Y-channel 0-V position is toward the top. 

You can buy a bare-bones joystick (dual 100-k-ohm 
potentiometers) from Radio Shack for $4.95 (catalog 
number 271-1705) .  You can also use one of the Color 
Computer's joysticks, sold as a pair for $24 .95 (catalog 
number 26-3008) .  Figure 6 shows the bare-bones joystick 
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I KEY 
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+ sv-k s 1� 

GROUND 
to� 3 2h '--j_/ Y CHANNEL 

GROUND 
5-P IN D IN CONNECTOR 

Y CHANNEL 

Figure 6: A prebuilt joystick available from Radio Shack. The 
device comes with a 5-pin male DIN plug. 

1 experimenter's PC board or prototype board 
1 5·pin female D IN  socket, chassis mounting 
3 1 6-pin wire-wrap sockets 
1 1 4-pin wire-wrap socket 
1 34-pin edge connector for PC board 
2 1 6-pin D IP  headers 
2 1 00-k-ohm Y, watt or greater 5% resistors 
2 1 0-M-ohm Y, watt or greater 5% resistors 
2 1 0-k-ohm Y, watt or greater 5% resistors 
2 1 -k-ohm Y, watt or greater 5% resistors 
1 324-k-ohm Y, watt or greater 1 %  resistor 
1 1 62-k-ohm Y, watt or greater 1 %  resistor 
1 80"6-k-ohm Y, watt or greater 1 %  resistor 
1 40.2-k-ohm Y, watt or g reater 1 %  resistor 
1 20-k-ohm Y, watt or greater 1 %  resistor 
1 1 0-k-ohm Y, watt. or  greater 1 %  resistor 
1 20- or 47-pF disk capacitor 
2 1 -JLF electrolytic capacitors 
1 MC1 4050B (40508) hex buffer/converter (noninverting) IC 
1 LM339 quad comparator IC 
wire-wrap and hook-up wire 
1 joyst ick potentiometer, 1 00-k-ohm, with 
1 5-pin male DIN plug 
1 9-V transistor battery 

Table 1: Parts list for the AID circuit and joystick con
troller. 
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with the required connections. 
Each of the joystick voltage outputs goes into one of 

the comparator's plus ( + )  inputs. The minus ( - )  input 
for both comparators comes from the output of the DAC. 
Each comparator compares the current joystick voltage 
with the DAC output. If the joystick voltage is lower 
than the DAC output, a logic 0 is output from the com
parator. Otherwise, a logic 1 is output. The results of 
both comparators go to the input lines BUSY (X-co
ordinate) and OUTPAPER (Y-coordinate)_ 

To determine the voltage level on either joystick chan
nel, we just vary the DAC output from 0 to + 5  V until 
we get a comparator output of 1 for the channel. That's 
easy to do with the DAC. 

The DAC converts a 6-bit digital value into an analog 
voltage. Each of its resistors has approximately double 
the resistance of the next lower resistor. Each resistor is 
connected to the output of one bit of the MC14050B. This 
is a complementary metal-oxide semiconductor (CMOS) 
buffer with an output of close to 0 V for a logical 0 input, 
and about + 4.95 V for a logical 1 input. By varying the 
6-bit input from 000000 to 111111, we will get a voltage 
range from about 0.25 V to 4 .75 V in 64 steps of about 
70 millivolts (mV) each (see figure 7) . 

As a side issue, for a digital-to-analog conversion, we 
can simply forget about the comparator output and take 
the output from pin 12 of the MC14050B. The voltage 
output will be the analog · equivalent of the 6-bit input 
value. 

Circuit Construction 
A parts list for the joystick circuit is- shown in table 1 .  

All the parts can be  obtained from Radio Shack or  other 
electronics suppliers. The resistor tolerances are some
what critical. If you cannot get 1 %  resistors with the 
values indicated, you can use hand-selected 5 %  resistors . 
Measure the resistance with a multimeter and choose 
values within 2 to 3 %  of the listed values. There is 
enough variation in most resistors that you should be 
able to come fairly close. Two resistors can be used in 

" l ::J 1 1 1 1 1 1  
ct MAX !::: l C) 0 
f- 000 1 1 1  :l 0.. 000110 � 
a: 000101  w f- 000 1 00  a: w > 0000 1 1  z 0 000010 u 
ct 000001 .... 0 

000000 
0 

0.07 VOLT INCREMENTS 

0 . 25 0.50 0.75 1.0 
DC VOLTS 

1.2 5  -TO 4.75 MAX) 
D/A CONVERTER OUTPUT (ANALOG) 

Figure 7: DAC output as a function of digital input. The output 
should increase monotonically as shown. 
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all your old S-100 boards without 
giving up convenience and 
configwrability, because now its 
all on a single S-100 compwfer 
board. 

7201 Garden Grove Blvd. • S uite E • Garden Grove CA 92641 • (714)  891 -4004 • TELEX: 678401 tab irin 

'" Reglstefed Trademark of Digital Research COip. e> Copyright 1981 Advanced MICro Dlg�ol Corp 



AL 

Now-A four station, 
hard disk business computer 

with letter quality printer, 
terminals and get-rolling 

software for less 
than $15 a day.* 

E 

The Altos Business Computer 
Special. The most powerful. 
reliable. easy-to-use system in its 
price range. And Altos backs it up 
with on-site. nationwide service. 

The hardworking engines of 
our system are the Altos 
ACSS000-10. -12 and -14 com
puters. Any one of them can 
cost-effectively hook-up with 
from one to four stations. as 
your needs demand. Their rapid 
access. 10. 20 or 40 MByte 
Winchester hard disks let you file 
from a 3,000 to 12,000 page load. 



Our get rolling business soft
ware package includes multi-user 
systems software, Wordstar ·• for 
word processing and Microplan ·• 
for business analysis. And when 
you need more. your local Altos 
representative can route you 
through to hundreds of other busi
ness and accounting programs, to 
meet virtually any requirement. 
Plus Altos also lets you com
municate with other computers, 
mainframes. and even allows 
networking. 

Get on the right track! Join 

Circle 23 on i nqu i ry card. 

thousands of professionals, insti
tutions and businesses who rely 
on Altos computer systems. Call 
our toll free number or write 
today for the Altos sales and 
service depot nearest you. 

All aboard! 

*Price approximate and may vary in your area. Daily lease 
based on, $17.000 principal. 20% annual interest. 5-year 
term. Includes, Altos ACS8000-10 computer. letter quality 
printer. four Altos "smart" terminals and get-rolling 
software. Does not include tax. installation. training and 
maintenance. Offer expires February 28. 1982. 

Wordstar is a trademark of MicroPro International Corp. 
Microplan is a trademark of Chang Laboratories. Inc. 

© 1981 Altos Computer Systems 

Packed with 
fresh ideas 
for business 

(llLi:O)) 
COMPUTER SYSTEMS 

2360 Bering Drive 
San Jose. California 95131 

800-538-7872 (In Calif. 800-662-6265) 



14 -P IN SOCKET AND LM339 C HASS IS MOUNTING - 5-PIN D IN 
SOCKET 

rPOWER LEADS 
TO +5V, +9V 

� 

Figure 8: Physical layout of the AID circuit as laid out on a prototype board. 

series to get a total resistance that is correct .  The pro
totype circuit, which works well, was 'made using hand
selected 5 %  resistors. 

Soldering and wire-wrapping. You will need a small 
(30-watt (W)) soldering iron, rosin-core solder, and a 
wire-wrap tool or gun. If you've never wire-wrapped, 
don't worry-it's easy to do and you can make about one 
connection per minute. Assuming you have all the tools 
and parts, it will probably take about an hour and a half 
for the entir.e job.  

Mounting the parts. The circuit is  mounted on a small 
prototype board (Radio Shack catalog number 276-170). 
The general layout is shown in figure 8 .  The board is bare 
on one side and has 55 rows with solder pads on the 
other. The spacing of the holes is compatible with the 
spacing on the pins of the four wire-wrap IC sockets. 

GROUND 
B U S -------

CHASS I S  

0 

SOCKET I I L _ _  _.l 
��p��T6� �� �--i 

0 

x = SOLDER 

0 

Figure 9: Underside of the AID prototype board showing posi
tions of ground and + 5-V buses and solder points for the wire
wrap sockets. 
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Mount the four IC sockets by soldering opposite corners 
of each socket, as shown in figure 9 .  

Use the left-hand strip for the ground bus and the right
hand strip for the + 5-V bus. 

The 34-pin edge connector may be difficult to find even 
though Radio Shack is now carrying it .  For Model Is, you 
can get by with their 40-pin edge connector by inserting a 
cardboard "filler" in one side to properly "key" the edge 
connector. For Model Ills, you have to use a 34-pin con
nector because the cutout in the cover will only pass a 
34-pin width. 

I soldered the wires to the pins of the edge connector 
even though the edge connector was really meant as an 
insulation displacement type that pokes metal contacts 
through a ribbon cable. The pin layout for the edge con
nectors is shown in figure 10. The edge connector is 
designated EC. 

The S-pin DIN connector is another problem. If you 
use the Color Computer joysticks, the matching S-pin 
plug will probably have incompatible spacing. Consider 

BOARD 

PIN 1 
� 

_ r1,_u_T_O-UT--
IN __ 

C

_

A

_

B

_

IN

_

E

_

T

-
�

��-----
�P< 

�----------------------------------� 

1 

( LOOK I NG AT REAR OF 
EDGE CONNECTOR) 

- R I BBON 
CABLE GOES 
DOWN ON 
ALL TRS -80 
CONNECTIONS 

Figure 10: Pinouts for the card-edge plug that connects thJ 
AID circuit to the TRS-80 line-printer bus. Use a displacement
type ribbon connector and solder the hook-up wires to the con
nector pins. 



Wild Hare Software Systems 
Multiply the Capabilities of 
Data General's 

RDOS 
INFOS® 
I COS 
DOS 

Wild H are gives Data General 
users a choice when u pg radi ng 
to a mu lti-user environment and 
eliminates the need to use AOS. 
Wild Hare makes it easy for you. I t  creates 
a true multi- l ingual, multi-user envi ronment for 

. -''" � .. 

you r  current system. N o  user software modifications 

are necessary. There is  no need to install a new 

operating system. And , no expensive hardware u pgrade is  
requi red. 

Features 
· Each user is totally independent of all other users. 

Each u ser may run all standard Data General software. 

Each user may independently edit, compile,  execute and debug 
p rogram s  written i n  any language su pported by RDOS, I N FOS ® , 
ICOS and DOS. 

Standard languages supported include: Fortran IV, Fortran V, 
COBOL. ALGOL, RPG, DG/ LrM , BASIC,  PASCAL, MAC, etc. 

All NOVA's® and E.CLI PSE.'s® are supported. 

Wild Hare guarantees its software systems on a money back basis. 

Wild Hare'$ Software 
Gives Data .General U sers 
A Cholcel 

NOVA · . [(Lir5[ · .tnd t NFO S · rue  registered tr�ctem.trks of  Ddtc\ Genere\1 Corpor�tion. P.O. Box 3581 .Boulder. Colorado 80307 
(303>-494·0221 

Circle 386 on inquiry card. BYTE January 1982 171 



34-p in  edge con nector to other com ponents R N 1  

EC - 3  to MC1 4050B - 3  RN1  - 1 6 to R N 1  - 1 5 
- 5  to - 1 4 - 1 5 to - 1 4 
- 7  to - 5  - 1 4 to - 1 3 
- 9  to - 1 1 - 1 3 to - 1 2 
- 1 1  to - 7  - 1 2 to - 1 1  
- 1 3  to - 9  - 1 1  to - 1 0 
- 2 1 to LM339 - 2 - 1 0 to - 9  
- 23 to - 1  - 1 2 to LM339-5 
- 25 to D IN - 4  

M C 1 4050B to R N 1  R N - 2  

MC1 4050B - 2  to RN1 - 2  RN2 - 1  to D IN - 1  
- 1 5 to - 3  - 2  to LM339 - 2  
- 4  to - 4  - 2  to RN2 - 3  
- 1 2 to - 5  - 4  to D IN - 2  
- 6  to - 6  - 5  to LM339 - 1  
- 1 0 to - 7  - 5  to RN2 - 6  

- 1 0 to LM339 - 7  

LM339 
- 1 2 to - 6  
- 1 2 to RN2 - 1 3 

LM339 - 7 to LM339 - 5 - 1 5  to LM339 - 4  
- 1 5 to RN2 - 1 6 

Table 2: Wire-wrap list for the AID circuit. 

cutting off the plug and attaching the cable to an audio
type DIN plug or attaching the wires directly. If you are 

0 

+9V GROUND � 
TO +9V 
TRANS ISTOR BATTERY 

r - -,  I I I I I I L_.J 
r-., I I I I I I L_.J r - -,  I I I I 
I I L_.J r - -, 
I I 
I I L_.J 

+5V 

0 

GROUND 

TO +5V SUPPLY 

Figure 11: Power connections for the AID circuit. For +5 V, 
use a regulated 5-V power supply, such as Radio Shack's 
277-125 (a kit) . 
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using the joystick potentiometer, it comes with a S-pin 
male DIN plug attached. For the AID circuit, get a S-pin 
female DIN chassis-mounting jack. 

Wire-wrap connections. Make the wire-wrap connec
tions shown in table 2 .  Most of these are wire-wrap to 
wire-wrap, although some will be wire-wrap to solder. 
These connections can be made with 30-gauge wire-wrap 
wire. However, you might consider 22-gauge stranded 
wire for cable running to the edge-connector leads. Route 
the edge-connector leads through boarp holes for strain 
relief. 

Now connect the ground points shown in table 3a. You 
can wire-wrap common ground pins onto the same point 
and then route a single wire to the ground bus. Make the 
+ S-V connections in table 3b in similar fashion. 

Power connections. Now run four wires as shown in 
figure 11 .  Two "hook-up" wire (22-gauge stranded) leads 
run from the ground bus. One + S-V lead runs from the 

(3a) 

LM339 - 1 2, 8, 9, 1 0, 1 1 ,  1 3 , 1 4  
MC1 4050B - 8  
RN1 - 8  
D IN - 3  
RN2 - 7  
EC - 2  

(3b) 

MC1 4050B - 1  
R N 1 - 1  
RN - 2, 1 1 , 1 4  
D IN - 5  

Table- 3: Ground connections are shown in table 3a. Table 
3b gives the + 5-V connections. 
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+ 5-V bus. One + 9-V lead runs from pin 3 of the LM339. 
These leads can be combined in a four-wire ribbon cable 
and routed through one hole for convenience . Two of the 
leads, one ground lead and the + 9-V lead, attach to a 
9-V transistor battery. The other two leads connect to a 
regulated + 5-V supply. (In case you don't have one 
already, I suggest you get Radio Shack's $6 . .99 kit, 
catalog number 277-125 . )  Leave the power leads uncon
nected for the time being. 

Without plugging in any chips, test the connections 
with a multimeter or continuity checker. A common 
straight pin works fine for getting into the IC socket 
holes. As each circuit checks out, cross it out on the 
schematic . This check takes little time and saves a lot of 
grief later on due to connection errors. 

Solder one 1-microfarad (!LF) filter capacitor between 
+ 9 V and ground and another between + 5 V and 
ground, as shown in figure 8. Make certain that the 
polarity of the capacitors (note the + or - sign) is. 
oriented properly. 

Construct two dual-inline package (DIP) headers as 
shown in figure 12. One of these contains the DAC 
resistors; the other has the resistors and other com
ponents for the LM339. If you apply much heat during 
the soldering, you should remeasure the values for the six 
DAC resistors; they may have changed due to the heat. 

Listing 1: Using a voltmeter and this BASIC program, you can 
measure the voltage levels produced by the DAC when' the 
digital input ranges from binary 000000 to 111111. Table 4 
shows the values obtained by the author. 

1 00 REM DAC TEST . OUT PUT VOLTAGES F R O M  0 TO 6 3 .  

1 1 0 F O R  V = 0  T O  6 3  

1 20 POf\E 1 Lt 3 1  2 ,  V 

1 3 0 C L S : P R I N T @ 5 3 4 , " D A C  VALUE= " ; V  

1 4 0 I F  I Nf\EYS= " "  GOTO 1 4 0 

1 5 0  N E X T  V 

Listing 2: For Model I computers, this BASIC program com
pares the voltages at the X and Y joystick channels with stepped 
voltages from the DAC. 

1 00 REM COMPARATOR TEST 

1 1 0 F O R  V=0 TO 6 3  

1 2 0 POf\E 1 4 3 1 2 , V :  CLS 

1 3 0 P R I N T @ 5 2 0 , " VALUE = " ; V ;  

1 4 0 P R I NT @ 5 4 0 , " X = " ; I PEEf\ 1 1 4 3 1 2 1  AND 1 2 8 1 / 1 28 ; 

1 5 0 P R I NT @ 5 6 0 , ' X = " ; I PEEf\ 1 1 43 1 2 1  AND 64 1 / 6 4 ; 

1 6 0 F O R  1 = 0  TO 1 00 0 : NE X T  I 

1 7 1ll Nf:c X T  V 

Listing 3: The same as listing 2, but for Model III computers. 

1 0 0 REM C O M P A R A T O R  TEST 

1 1 0 F O R  V = 0  TO 6 3  

1 20 O U T  24 8 , V :  CLS 

1 3 0 P R I NT @ 5 2 0 , " V A L U E= " ; V ;  

1 4 0  P R I NT @ 5 4 0 , ' X = ' ; ( I N P I 24 8 ) AND 1 28 1 / 1 28 ;  

1 5 0 P R I NT @ 5 60 , " Y= " ; C I N P 1 248 ) AND 64 1 /64 ; 

1 6 0 F O R  1 = 0  TO 1 0 0 0 : N E X T  1 
1 70 N E'. X T  V 
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Now plug in the DIP headers, the MC14050B, and the 
LM339. The AID converter is (hopefully) complete. Con
nect it to the line-printer card-edge connector (pin 1 is on 
the top right), turn on the Model I or III, and connect the 
+ 5-V and + 9-V supplies. Make the following test: 
watch for smoke and try a fingertip test of the board 
components. They should be warm but not hot. If every
thing seems okay, plug in the j oystick connector and 
repeat the test. You're now ready fo� program debugging. 

Program Testing 
The following preliminary tests are included as a 

means to "bring up" the circuit one step at a time. If you 
. 

feel like going directly to the final program instead of 
following this procedure, by all means do so. If you have 
problems, fall back on these preliminary tests. 

DAC output. The first program tests the output of the 
DAC. A voltmeter is required to run it .  If you don't have 
one, go on to the next test. 

Hook the voltmeter between ground and the output of 
the DAC-pin 12 of the MC14050B. Run the program in 
listing 1. Substitute 120 OUT 248, V for statement 120 if 
you are using a Model III .  

The program steps the DAC through the range of out
put voltages by sending it the values 000000-111111. Each 
voltage step should be approximately 70 mV over the 

Digital Analog Digital  Analog 
I n put Output I nput Output 

0 0.240 32 2.48 
1 0 .3 1 2  33 2 .55 
2 0.387 34 2.63 
3 0.460 35 2.70 
4 0.530 36 2.77 
5 0.602 37 2 .84 
6 0.677 38 2.92 
7 0.749 39 2.99 
8 0.785 40 3.03 
9 0.857 41 3 . 1 0  
1 0  0.932 42 3 . 1 8 
1 1  1 .005 43 3.25 
1 2  1 .075 44 3.32 
1 3  1 . 1 47 45 3.39 
1 4  1 .222 46 3.47 
1 5  1 .294 47 3.54 
1 6  1 .4 1 9  48 3.67 
1 7  '1 .492 49 3.74 
1 8  1 .568 50 3 .82 
1 9  1 .640 5 1  3.89 
20 1 .7 1 0  52 3.96 
21  1 .782 53 4.04 
22 1 .858 54 4 . 1 2  
23 1 .930 55 4 . 1 9 
24 1 .966 56 4.22 
25 2.03 57 4.30 
26 2 . 1 1  58 4.37 
27 2 . 1 8  59 4.44 
28 2.25 60 4.52 
29 2.32 61 4 .59 
30 2.40 62 4.67 
31 2.47 63 4.74 

Table 4: Values obtained from DAC test of author's pro-
totype. 



MDRRDW D 
Leading edge technology 

in hard disk systems.· 
Complete systems. Morrow 
Designs hard d isk su bsystems 
are del ivered complete with hard 
d isk, control ler, cabinet, power 
supply, fan ,  cables and CP/M" 
2.2 operating system.  
Widest range. Morrow Designs 
offers the widest range of hard 
d isk systems ava i lable from a s in
gle suppl ier. 5%;' 8; '  14�' Five to 
over 100 megabytes of formatted 
hard d isk storage. $2,995 to 
$17,980. Cost effective systems 
that work. And keep working. 
S-100 and more. Morrow Designs 
hard d isk systems are designed 
for use with the CP/M operating 
system. Ava i lable soft
ware packages a l low our  
systems to  run on any 
I E EE696/S-100 Standard 
system with no hard
ware modification. 
Plus, Cromemco�** North 
Star,** Vector G raph ics, 
Godbout, Dynabyte , 
Exidy�*** I MSAI, M icro
mation, Processor Tech
nology and Cal iforn ia  
Computer Systems. 
Reliable systems. Morrow Designs is com
mitted to hard disk system rel iab i l ity. Not 
simply with a 90-day warranty, but with a money 
back guarantee. If our  system fa i ls to perform to 
specification , send it back . We'l l send back 
your money. 

'CP/M is a trademark of Digital  Research. 
**Northstar is a t rademark of North Star Computers, Inc . 

···cromemco is a trademark of  Cromemco, Inc . 
..... Exidy is a trademark of Exidy Corporation. 

Experience. As of Apri l ,  1981, 
there were over fifteen hun
d red Morrow Designs hard d isk 
systems successfu l ly insta l led . 
I n  fact, over 200 independent 
systems integrators now use 
our hard d isks to solve the i r  
mass storage problems. 
Performance answers. Morrow 
Designs hard d isk systems have 
been benchmarked aga inst a l l  
other systems. None i s  faster 
u nder CP/M. Morrow Designs 
hard d isks operate at 10 times 
the speed of a floppy d isk 
d rive. Transfer rates range from 
590,000 bytes to 900,000 bytes 
per second. That kind of perfor
mance can become addictive. 
Cost effective answers. Compare 
Morrow prices a nd performance 
to anything presently ava i lable 
for S-100 systems. You'l l f ind 

Morrow's price/megabyte/ 
performance ratio to be 
u n matched . Leadersh i p  in  
d isk systems technology 

earned us leadersh i p  i n  
price/performance. And 
that may have earned us 
a ca l l  from you . Circle the 
Reader Service N u m ber 
for ou r fu l l l i ne data sheets. 
Can't wait? Ca l l  us at (415) 

524-2101. And yes, O EM quantity prices are 
ava i lable.  LOOK TO MORROW FOR ANSWERS. 

MDRRDW DESIGNS 
5221 Centra l  Avenue,  R ichmond, CA 94804 

(415) 524-2101 
Circle 260 on inquiry card. 



preceding step. Table 4 shows the values I obtained with 
the prototype. 

If you do not get what my calculus instructor called a 
"monotonically increasing" set of voltages (see figure 13), 
you have a problem. In other words, if any successive 
output is lower than the previous one, you must recheck 
the resistance values. One of your resistors is probably 
"out of spec." If not corrected, this will lead to problems 
in determining the voltage level at the analog input .  

Comparator outputs. Listings 2 and 3 show the com
parator tests for Models I and III, respectively . This test 
steps the DAC from 0 through 63 ( + 0.25 V through 
+ 4.75 V) and displays the step number, X input, and Y 
input. The X and Y inputs will be either 0 or 1 .  

If the input is a 0 ,  the X o r  Y voltage is less than the cur
rent DAC voltage. Move the joystick and observe that 
the comparator inputs change . Moving the joystick to the 
upper-left corner should reset both comparator inputs to 
0 after several steps, for example. Also observe that when 
the input changes from 0 to 1, all successive inputs re
main at 1 .  If there is a 1 followed by several zeros, you 

RN1 RN2 
PIN PIN PIN PIN 

� 16 1 � 16 
2 � 15 2 � 15 
3 � 14 3 � 14 
4 � 13 4 � 13 
5 � 12 5 � 12 
6 � 11 6 � 1 1  
7 � 10 7 � 10 
8 � 9 8 20pF 9 

( DAC RESI STORS l ( LM339 RESISTORS) 
· Figure 12: Layouts for the DIP headers. One position on RN2 is 

not used. 

NOT MONOTON ICALLY INCREASING 

AT T
H
IS POINT NEXT VOLTAGE LESS THAN PREVIOUS� 

I 1 

I 

MONCTON !CALLY INCREASING I VOLTAGES 

Figure 13: For digital inputs from 0 to 63, the output from the 
DAC should increase monotonically (as in the curve on the 
right) .  Otherwise, the AID circuit will give invalid readings for 
analog values in that voltage region.  
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have the "not monotonically increasing" problem (in case 
you didn't have a voltmeter to diagnose it previously) .  If 
so, recheck the resistance values in the DAC array (RN1) .  

If all seems well with this test, you're ready for a rna
chine-language driver for the joysticks. 

Joystick Software 
Listings 4 and 5 show 280 assembly-language drivers 

for the Model I and Ill, respectively. The only difference 
is that one uses a memory-mapped LD instruction; the 
other uses I/O-mapped INs and OUTs. Both programs 
are completely relocatable even though they are assem
bled at hexadecimal address 8000. 

You can reassemble using your own editor I assembler 
or simply key in the object code using DEBUG. Another 
alternative is to convert the hexadecimal code to decimal 
and incorporate the 62 bytes in DATA statements that 
can then be READ and POKEd into a block of memory. 

The calling sequence in Disk BASIC, the same for 
Model I and III, is shown in listing 6. This program clears 
the screen and defines the USRO routine at hexadecimal 
address 8000. Next, a call is made to the USRO routine. 
The X, Y position of the joystick is returned in variable A. 
The X position is in the most-significant byte; the Y posi
tion is in the least-significant byte . 

Both X and Y are returned as values of 0-63. For dis
play purposes, the X value (B) is multiplied by 2 and used 
in a SET command, The Y value is converted from a 
range of 0-63 to a range of 0-48 and used in the same SET 
command. As long as the cursor position remains fixed, 
one pixel of the SET appears on the screen. If the j oystick 
is moved, the last pixel is RESET and the new one is SET. 
The result is a joystick-controlled cursor. 

The pixel may have a tendency to jump from one spot 
· to another. This is normal and occurs when the reference 

increment is close to- the input-voltage value. For most 
positions, however, pixel motion will be reasonably 
steady. Although a resolution of 64 X and 48 Y is not 
very precise, it is more than adequate for positioning the 
cursor. The mechanical limitations of the joystick make 
it very difficult to avoid vertical "drift" when moving 
horizontally; therefore, greater resolution, as with _7 bits 
instead of 6, would be wasted. 

How the Program Works 
The programs in listings 4 and 5 consist of two parts. 

SRCHJY is the actual search program that finds the com
parator value for the current j oystick channel. This pro
gram is called twice by the driver routine READJY. The 
CALL is made by loading the C register with 128 or 64 

and executing a JR instruction to SRCHJY. 
The value in C serves two purposes-it acts as a flag 

for the return point and serves as a mask value for the 
XIY comparator bit. The X-channel comparator bit is 
found by performing a logical AND of the AID input 
with 128. The Y-channel comparator bit is found by per
forming a logical AND of the AID input with 64. 

Text continued on page 184 
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Listing 5: The same as listing 4, but for the Model III. 

F: UJ C:j ::� (�� E /1-(!j 
� :: �'I D '? 1 HD' • 
�::!/li/j''/ F: l 

[:t1EIF :::: l FT�T 
H IZI l l  1':'5 
F: 1;:'1 i :::" iZI /..:; 0 F: 
DiJ l "t· t hlf l�) 

E:iZi l ,'. l E :? D  

H I/J  l H Cf:'. t t\ 

uv1 t p, o ;r�u 

m·i l n c: P. t ? 

HI/) l F D P.FFJ 
· tl D:::" 1 /:1 l 

HD:22 / r\  
t'. D ::::I. �? 0iZJ:3 

B(/12 '7' �=I 7 
H C'l 2 /o, C: P. :.3 f?. 
:::::o:::: c 2 0 E t; 

H D :? F  c r. 3 r, 

F:D 3 D  F l  

H IJ J  l f:'. P; 

t::Q) 32 D��� 

U 0 3 :3 : : 0 0 :? 

t:DJ ::, 1 f:1DD 
Lm37 F l  

F:(��:z.t: C.:P.7'7' 
Hl/i3/; :?f::i C8 
t::: c.�:-�; c 1. e cp. 

Di!l i m'l  
DD 1 H'l ; * * * * * * * * * * * * * * * * * * * * *** * * * * * * * * * * **** ******************* 

k1kJ l �;2 �� ; 7-7 
�'l[l l 3[1 . ; �·· 

:3!.JP. RCH..JT I NE TO READ .. TOY ST T Cf\ 
E N T RY : NO P A RAME T E R S  

* 
* 

E X I T :  ( H , L > = X VALUE 0-63 , Y VALUE 0-63 * 
; *  SUBROUT I NE I S  R E L O CATABL E A NYWHE RE I N  RAM . SUB ROU

T I NE I S  S E T U P  F O R  STANDARD MODEL 1 / I I I  BAS I C  U S R  * 
� :>· Ct.U ... . * Diii :L 7 1?1 

!il 0 HWJ 

t1l'i l -=?[) 
DD:?DD 
�'iVC t (') 
QHl?::::: D 
i()!ll:?3iii 
Difi�?"ft) 
0 !iL:':i l'i 

: * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * ******************** 

(:1027!2) 
OD:::Elftj 

REF\I).JY 

R F .'\ 0 1 0 

RE;\!Zi ?0 

L.D 
,J P 

F'U�)f-i 
LD 

.J F: 
P O P  

L. D 
,J P 

c: ' i. ��·t:: 
::-; H CH.JY 

�iF 
C :a  6 4  

::::; R Cf-kT"r' 
HL 

L ' t-\ 
0A'?';0,J i  

t·1ASh F O R  X 

, R EAD X VALUE 

; f;AI/E X 1./A LUE 

t'1;.\S�\ F O R  
" 

'VALUE i 
; F:E AD y \/ALUE 

, X TO H 

, ..... i TO L . 
, ***BAS I  c RTN*** 

0029 0  ; * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * ********* 

; *  SUP- ROUT I NE TO S E A R C H  FOR X OR Y VALUE * 
* 

lcJEJ:C";:C:f,�j ; :<· 

ENT RY : ( C ) = l 28 F O R  X ,  64 FO R Y 
E X I T :  C A l =ANAL.OG VALUE 0-63 * 

DD�<'..D , c. 
00]£;-fli 

SUBROUT I NE F I NDS ANALOG VALUE W I T H 8 RET R I ES .  * 
; * * * * * * * * * * * * * * * * * * * * * * * **** *********** * * * *************** 

(II ''i 25 �1.1 
m�36E1 S R CJ-k.P/ L. D  
00370 PUSH 
003i3itl LD 

V.rC.1�3r)��j ;,�) P Ctr.JG�j�} L :0 
DD"t i2J�� L D  

1[104 1 (ZI �) R ct'J1  !ZI R R  
Ei �Jif :? �') L D 

00430 OUT 

OCVt -4 0  f�L. 
iZI0 Li. ':) l;j I 1\1 
0 0 4 6 0  AND 
'10 4 7 0  L D  

0 0 4 8 0  J R  

0 0 4 90 ADD 

i2lD:':· 0G.1 J R  

005 1 0  S R C 020 SUB 

0 0 :':· ��:0 S R U13i2l L. D 

iZJ 0 :', �30 
0 0 =· ft kJ  
IZIO�:) S �'l 

t)0 =· 6it.l 

0 0 5 7 0  
��0 :':o f: 0  

0(i) : :8 !i.) 
00600 

(10 6 1 ".'i S R C0 40 

0 06:2D 

00630 
012kA 0  

0!;;)65 0 

S H L  
LT R 

S R L  

P O P  
C P  
PUSH 
.JF< 
DLTN Z 
PO P 
B IT  
,J R 
,J F: 
END 

HL , -- 1. 

I-lL 

P. , B 

Ih 't 0H 

E , 20H 

j) 
;\ ,  D 
( 0FBH ) , 1\ 

D 
A ,  ( 0F'8H ) 
'... .. 
A , D 

N Z , S R C020 
A , E 

�; R C if)30 

E 

E 

N Z ' �; R C D 1 0  
D 

AF 

D 
DE 

Z ,  S R CllVt0 

:=.:: R C: i2l05 
AF 

N Z , HEA!Zl 1 !Zl  
RE.C,020 

HEf\ O cJY 

; DUMMY VALUE F O R  COM PARE 

; I N i t i AL I Z E LAST 1./ALUE 

; 8  T R I ES 

; START VALUE== C:; .tt. 

; ST A RT DELTA = ::<:::: 

; AL I GN TO H ' W A RE FORM 

; PUT I N  A FOR OUJPUT 

; OUTPU T  VALUE TO DAC 

; BA O\ T O  S CALED DELTA 

; GET COM P A RATOR I NP 

; TEST CHANNEL 

; CU R RENT VALUE TO A 
; GO I F  COMP= 1 

; TOO L OW-ADD 1 /2 

; CONT I NU E  

; TOO H I GH-SUB 1 / 2 

; SA\/E ADJUSTED VALUE 

; DELTA/2 

; GO I F  DELTA NOT � 
; CONVERT T O  �-63 FORM 

; GET LAST VALUE 

; TEST W I TH C U R RENT 

; SAVE C U R RENT 

; GO I F  EG!UAL 

; NOT EQUAL-S RET R I ES 
; RESTORE LAST 

; TEST FO R RETURN PO I NT 

; X  CASE 

; Y  CASE 

00000 T o t a l  e r r o r s  
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B RA I N S - MAI N F RAM ES 
SU PERB RAI NS 

SUPERBRAIN QD 64K 

List $3995 only $2949 

NORTH STARS 
MIN ICOMPUTER 
PERFORMANCE 
GREEN PHOSPHOR 
OPTIONS: 
GRAPH ICS + CP/M 
LIST $3999 
ONLY $2999 

,NITN 
� 

Z-89 48K 
LIST $2895 ONLY $2099 

Z-90 64K DO 3195 ONLY $2489 

A DVANTAG E 

7#NII'N MONITOR GREEN PHOSPHOR $1 1 8  _,.....- G R E EN TERMI NALS Z-1 9  $71 8 
INTERTU BE I I ISUPER SMART$710 

ANADEX 9501 

EPSON 
MX70 GRAPH ICS 299 
MX80 FT 598 
MX-80 474 
MX-1 00 749 

NEC LETTER QUAL FRICTION & TRACTOR 
ZENITH PRINTER Z-25 LIST 1 595 ONLY 
DIP-84 FT GRAPHICS 

$1 290 
CALL 
$1 256 
$ 595 
$1824 ST ARWRITER LETTER QUAL FT 

EPSON MX70 WITH GRAPHICS SALE! 
6 0NLY 

QANTEX W/BUFFER 
$ 299 
$1299 )1\.. 400 LIST 399 ONLY 340 

ATARI 800 1 080 799 ·- - - o 
WON DERFU L GAMES-EDUCATION 

RCA.COSMAC VP-71 1 1 99 
GAM ES·BASIC·P ROG RAMS-MUSIC 
GUIDED SATELLITE TO SATURN 

TAR BELL's Empire I ,  I I ,  & I l l  have two 8" 
disk drives. The I is  single sided, the I I  is double 
sided , and the Empire I l l  has one of the f loppies 
repl aced by an 8-Megabyte Hard Disk.  FREE BUSI· 
N ESS SOFTWARE EMP 1 $4888 ONLY $3666 

CALI FO RNIA CO M P UTER 221 0A 
$21 95 ONLY $1 795 Z80, 64K, 110, DMA Disk 
control l er + CP/M. 

Model 300·1 A is the larger system: 2.4 Mb 8", 
Z80, 64K, and optional OASIS, CP/M , or M P/M op· 
erating system. LIST $5695 O N LY $4995 

MORROW D ESIG N S  Decision 1 
OPTIONAL U N IX FREE CP/M. Mu lti user & Mult i  
processing, 4 to 6 M hz Z80, and optional Floating 
Point Processor, or Hard Disk 26 MS. A very power
ful system at a s�ving. 
LIST $1 725 ONLY $1 380. 

GO DBOUT COM P U PRO B ig 8: 
6MHz Z80, DMA Disk Control ler, 32K fast static 
RAM , lnterfacer 1 1/0 board, + CP/M.  LIST $1 995 
O N LY $1 595 

Super Sixteen 8085/8088 is the fastest combo 
8·1 6  CPU. LIST $3495 O N LY $2795 

SYSTEMS G RO U P  System 281 2  
runs CP/M or OASIS. Supports single user & multi·  
user & mult i  task. Up to 5 megabytes with 8" 
d r ives  o p t i o n a l  1 a - m e g a by t e  h a rd d i s k .  
LIST $5035 O N LY $3775 

AMERICAN SQUARE COM PUTERS is organizing a 
World-Wide FRANCH ISE of Computer Stores. Be a 
WI NNER!  Join our SUCCESSFUL TEAM selling 
power1ul Computers. Write or Phone. us. 

SEATTL E's 1 6  bit CO M P UTER is here ! 8 MHz 
8086 CPU the faste�t S-1 00 computer! 1 28K Static 
RAM, DO Disk Control ler, 22-s lot Ma in  Frame, 
8 6 - D O S  # 2  1 2 8 K  L I S T $ 4 1 8 5  
0 N L Y $ 3 3 49 # 1  A s  a b o v e  b u t  6 4 K  
LIST $31 90 O N LY $2649 

. 

WE SELL GOOD HARDWARE square American � WE SELL GOOD SO FTWARE Computers - �  

9 1 9-889-4577 KIVETT DR. JAM ESTOWN N .C. 27282 9 1 9-883-1 1 05 

® CP/M Is a registered trademark of Digital Research, Inc. 

Circle 25 on inquiry card. 



LOWEST PR ICE - BEST UALITY 
N O RTH STAR 

N o rt h  Star Horizon 2 
2·5 112 Disk Drives 
64K Double Den 
Factory assem. & tested 
Factory guaranteed 
List $4195 

only $2875 
POW ERFU L N O RTH STAR BAS IC FREE 

S U PE R B  FOR B U S I N ESS & SCIENCE 

FACTORY ASSEMBLED & TESTED LIST ONLY 
HORIZON-2 32K·DOUBLE DEN $3695 
HORIZON·2·32K·OUAD DENSITY $3995 
HORIZON·2·64K·OUAD $4495 
HORIZON·1 ·64K·O·H D5 $6695 
HORIZON RAM ASSM 48K = $679 
BIG SALE ON MULTI-USER TIME-SHARING 
ENGLISH TO BASIC TRAf',jSLATOR 
NORTH STAR HARD DISK 1 8 Mb $5375 
NORTH STAR T IME SHARING MULTI-USER 
ZBASIC 2 TO 5 T IMES FASTER! 
SECRETARY WORD PROCESSOR 
WORDSTAR WORD PROCESSOR 

$2625 
$2799 
$31 50 
$4685 

64K = $879 
CALL 
$ 99 
$3923 
CALL 
$350 
$99 

$31 8 
FLOATING POINT BOARD 
OASIS MULTI-USER SOFTWARE 
CP/M FOR N* Extra features 
MICRO M IKE SOFTWARE 
ECOSOFT ACCOUNTING $355 
UCSD PASCAL 1 1 .0 

$399 $31 9 

EXTRA PRECISION BASIC 
NORTHWORD 
MAILMANAG ER 
INFOMANAGER 
GEN ERAL LEDGER 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
INVENTORY 
ORDER ENTRY 

SAVE CALL 
$230 $220 

SAVE CALL 
MICROSTAT $265 
$199 $1 59 

$399 
$299 
$499 
$999 
$599 
$599 
$999 
$999 

$50 
$299 
$224 
$374 
$749 
$449 
$449 
$749 
$749 

l nterSystems 
ITH ACA I NTERSYST E M S  2A 

LIST $3795 

Z·80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V 1/0-wlth interrupts 
FDCII Disk Controller 
20 slot motherboard 

O N LY $2839 
PASCAL/Z + TH E FASTEST PASCAL $375 

LIST . ONLY 
PASCAL SYSTEM 1 28K 2 DRIVES $7295 SAVE 
CACHE B IOS SYSTEM 1 28 K 2  DRIVES $6995 CALL 
CP/M SYSTEM 64K 2 DRIVES $6295 SAVE 
DPS·1 MAIN FRAM E WITH Z80A $ 1 795 CALL 
Z80 MACRO ASSEMBLER $1 25 SAVE 
SPELL- PERFECT SPELLING $295 CALL 
COMPARE- UTILITY SOFTWARE $295 SAVE 
INTER EDIT-TEXT EDITOR $295 CALL 

MORROW 8' '  D ISK 
DISCUS 20 + CP/M® 600K ONLY $848 

DISCUS 2 + 2 + CP/M•- 1 .2  M EGA B. $1 099 

ADD DRIVES 2D = $599 2 + 2 = $795 
DISCUS 20-DUAL + CP/M® O N LY $1 388 

FREE M ICROSO FT BASIC FROM MORROW WITH 
DISCUS SYSTEM O R  HARD DISK 

MORROW HARD DISK 
26,000,000 BYTES ! ! 

L IST $4495 O N LY $3395 
CP/M' IS I N C L U D E D !  

AMERICAN SQUARE COMPUTERS i s  organizing a 
World-Wide FRANCHISE of Computer Stores. Be a 
WINNER!  Join our SUCCESSFUL TEAM selling 
power1ul Computers. Write or Phone us. 

SAVE O N  M EMORY AN D P ROG RAMS 
SYSTEMS M EMORY 64K A&T $549 CORVUS H A R D  DISK SAVE 
SYSTEMS MEMORY 64K BANK 684 SSM V I D EO B A D  VB3 4Mhz 41 2 
M ICAOANG ELO 985 SPECTRUM COLOR ASM • 326 
ITHACA MEMORY 8116 BIT 64K 845 EZ·CODEA English to BASIC 99 

ECOSOFT FULL ACCO U N T I N G  355 Which Computers are BEST? FREE 
CAT NOVATION MODEM 1 6 9  INSURED SHIPPING AT L O W  RATES 
M EMORY M ERC HANT 1 6 K  159 CALL FOR LATEST PRICES, DETAILS 
WICAT 68000 1 6·BIT CALL W E  B EAT ADVERTISED P R I C ES 

FACTORY G UARANTEES square American � EXPERT ADVICE Computers -� 
9 1 9-889-4577 KIVETT DR. JAM ESTOWN N.C.  27282 9 1 9-883-1 1 05 

Circle 25 on inquiry card. 
"- CP/M Is a reg i ste red trad e m a rk of D i g i tal  R e s e a r c h ,  I n c .  
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Listing 4: ZBO assembly-language subroutine to read both channels of the joystick input (Model l version) . 

8000 

E:000 

8002 
8004 
8005 
8007 
8009 
800A 
800B 

0E80 

1 80A 
F5 
0E40 
1 805 
E 1  
6F 
C39A0A 

800E 2 1 FFFF 
80 1 1  E5 

80 1 2  2 1 EB37 

8121 1 5  061218 
80 1 7  1 64 0  
8121 1 9  1 E20 
80 1 B  CB 1 A  
80 1 D  72 
80 1 E  CB 1 2  

8020 7E 
802 1 A 1  
8022 7A 
8023 2003 
8025 83 
8026 1 80 1  

8028 93 
8029 5 7  
802A CB3B 

802 C 20ED 

802E CB3A 
8030 F 1  
803 1 BA 
8032 D5 
8033 2802 
8035 1 0E0 
8037 F l  
8038 CB79 
803A 20CB 
803C 1 8 C B  
8000 
00000 To t a l 

O R G  8000H 
; *************************** ***************************** 

00 1 00 
00 1 1 0 
lll0 1 20 ; * 

00 1 30 ; * 

00 1 40 ; * 

00 1 5 0 ; * 

010 1 60 
00 1 710 

SUBROUT I NE TO READ JOYS T I CK 

ENTRY : NO PARAMETERS 
E X I T :  < H , L > = X VALUE 0-63 , Y VALUE .lll-63 

SUB ROUT I NE I S  RELO CATABLE ANYWHERE I N  RAM . SUB ROU

; * T I NE I S  SETU P FOR STANDA RD MODEL I / 1 1 1  B AS I C  U S R  
; * CALL . 

* 

* 

* 

* 

* 

* 

1010 1 80 ; ************************* ********************** ********* 

00 1 90 

00200 

002 1 0  
00220 
00230 
00240 
00250 
00260 
00270 
00280 

READJY LD 

JR 
REA0 1 0  PUSH 

LD 
J R  

REA020 P O P  
LD 
JP 

c , 1 28 

S R CHJY 
AF 
c , 64 
S R CHLTY 
HL 
L , A 
0A9AH 

; MAS�'\ FOR X 
; READ X VALUE 
; SAVE X VALUE 
; MASK FOR Y VALUE 
; READ Y VALUE 
; X  TO H 
; Y  TO L 
; ***BAS I C RTN*** 

00290 
00300 
003 1 0  
00320 

00330 
1210340 

0035 0 

; ********************************** ********************** 

; * SUB ROUT I NE TO SEARCH FOR X OR Y VALUE * 

; * ENT RY : < C > = 1 28 F O R  x ,  64 F O R  Y * 

; * E X I T :  < A > =ANALOG VALUE 0-63 * 

; * SUBROUT I NE F I NDS ANALOG VALUE W I TH 8 RETR I E S .  * 
; ******************************************************** 

00360 S R CHLT Y  
00370 

00380 

1210390 
00400 S R C005 
01Zl't 1 0  

00420 S R C0 1 0  
00430 
lll0440 

004 5 121  
1210460 
00470 
001•80 
00490 
005 00 

005 1 0  S R C020 
00�· 2 0  S R C030 
005 30 

00�· 40 

005 5 0  
00�· 60 
0(l)5 70 
005 80 
(l)0590 
00600 
0J2i6 H J  SR C040 
00620 
0063({j 
00640 
ltJ065 0 

e r· r· o r· �. 

L D  
PUSH 

LD 

LD 
LD 
LD 

RR 
LD 
RL 

LD 
AND 
LD 
J R  
ADD 
JR 

SUB 
LD 
SRL 

JR 

SRL 
POP 
C P  
PUSH 
JR 
DJNZ 
POP 
B I T  
JR 
LT R 
END 

HL , - 1 
HL 

HL � 37E8H 

B , 8 
D ,  Lf·0H 
E , 20H 

D 
( HU , D 

D 

A ,  < HU 
c 
A , D 
N Z , S R C020 
A , E 
S R C030 

E 
D , A 
E 

N Z , S R C0 1 0  
D 
AF 
D 
DE 
z , s R C040 
S R C005 
AF 
7 , c 
N Z , REA0 1 0  
REA020 
READJY 

; DUMMY VALUE F O R  COM PARE 
; I N I T I AL I ZE LAST VALUE 

; P R I NT E R  ADD RESS 

; 8  T R I ES 
; START VALUE=·�-4 
; START DEL TA=3:2 

; AL I GN TO H " WARE FORM 
; OUTPUT VALUE TO DAC 
; BA CK TO S CALED DELTA 

; GE T  COMPA RATOR I N P  
; TEST CHANNEL 
; CU RRENT VALUE TO A 
; GO I F  Cot1P= 1 
; TOO LOW-ADD 1 / 2 
; COtH I NUE 

; TOO H I GH-SUB 1 / 2 
; SAVE ADJUSTED VALUE 
; DELTA/2 

; GO IF DELTA NOT 0 
; CONVERT TO 0-63 FORM 
; GE T  LAST VALUE 
; TEST W I TH CURRENT 
; SAVE C U R RENT 
; GO IF EG!UAL 
; NOT EQUAL-8 RETR I ES 

RESTORE LAST 
TES.T FOR RETURN PO I NT 
X CASE 

; Y  CASE 
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"We provide business 
programs as individual as 

your business needs?' 
"Al l ow me to i ntrod uce myself. I 'm a Vector 

com puter, dedi cated to the advancement of soc iety. And 
I 'd l i ke to te l l  you how a co m p uter ca n hel p you man
age yo u r  b u s i n ess more eff ic ient ly. Especia l l y if  that 
co m puter is a Vecto r, l i ke m e .  Because we're prob
ably the most f l exi b le  and cost-effect ive computers you 
can f i n d .  

"Ou r  progra m s  a re the key. Beca u se they enable 
me to handle sa les forecasti ng, bu dgeti ng, job cost i ng 
and proposa l s ,  co m m i ss ions,  perso n a l i zed m ass m a i l
i ngs, charts a n d  gra phs.  We Vectors ca n even ta l k  to each 
other and to other b igger com puters. 

" U n i que co m b i n at ions of o u r  i n d i v i d u a l  pro
gra ms ca n actu a l l y  custo m ize me to meet yo u r  specif ic 
req u i rem ents. Any co m b i nat ion of our  software pack
ages can be asse m b l ed r ight off the shelf ,  to hel p you 
rea l i ze yo u r  fu l l  potent ia l  as a sa les m a n ,  me rcha nt, 
stockbroker, c l ergy m a n ,  contracto r, rea l estate or i nsur
a nce agent or whatever your bus i ness. 

"Choose from Memorite I l l  fo r word processi ng 
a nd m a i l l i st m a nage ment,  Exec u p l a n  for f i n a n c i a l  p l a n
n i ng a n d  forecast i ng,  B u si ness Acco u nt i ng, Data 
M a nagement for fi l i ng a n d  so rt i n g  i nformat ion ,  Com
m u n i cat ions and a host of  others. And, of course, a l l  we 
Vectors com e  with the pop u l a r  C P/M operat i ng system . 

" For more i nformat ion a n d  your local  dea l e r, 
ca l l  us at (805) 499- 5831 or (800) 235-3547. I n  Ca l iforn ia ,  
ca l l  (800) 322-3577. O r  write to  u s  at  500 North Ventu 
Park Roa d ,  Thousand Oaks, CA 91320.  

"We' l l show you how we s ma l l  i nformati on systems 
can mean b ig  bus i ness for you :' 

Circle 373 on inquiry card. 

v-cero=� 
Vector G raph ic ,  I nc .  

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 
Sold and supported by 400 dealers worldwide. 
Vector Products are approved on General Services Ad m i n i stration authorized ADP 
scheduled price l ist.  



Text continued from page 1 76: 

READJY calls SRCHJY twice and merges the result into 
the HL register for return. H will contain an X value of 
0-63, and L a Y  value of 0-63. The JP OA9AH is the stan
dard BASIC method of returning an argument to BASIC 
from a machine-language subroutine. Convert this to a 
normal RET if the program will be "stand-alone" (non
BASIC).  

The SRCHJY subroutine operates similarly to the Col
or Computer joystick subroutine discussed in last · 
month's article. A successive-approximation, analog-to
digital conversion is performed. A start value of 32, or 
half the voltage range, is first output to the DAC and a 
"delta" value of 16 is initialized. The comparator output 
is then read in. Depending upon the comparator output, 

Listing 6: A BASIC program to call the joystick input subrou
tine (listings 4 and 5). 

1 0 0 REM J O YS T I C K - C O N T R O L L E D  C U R S O R  

1 1 0 F O R  1 = 1 5 360 TO 1 6383 

1 2 0 POf\E I ,  1 :�E! 
1 3 0 N E X T  I 

1 4 0 D=Cr : E=0 

1 5 0  D E F U S R 0=&H8000 

1 6 0  A=US R 0 < �i l  

1 7t� f?. o,lNT ( A / Zj 6 ) 
1 80 C = ( A-8*25 6 ) * 4 7 / 6 3  

i 9 0 I F  < D < > B l O R  < E < > C l  THEN RESET ( D * 2 , E l  

200 SET ( E'·*· 2 ,  C )  

2 1 1il  D=c [?, : E=C 

22Ql GOTO 1 6 0 

the next value tried is 32 plus or minus the delta. The 
delta is then halved. This successive approximation con
tinues until the delta has been reduced to 1/z unit (the 
value is "scaled up" by two to permit the last delta of 1/z ) .  

As the input may change rapidly, eight tries are made 
to obtain a steady X or Y input value. The minimum 
number of times through SRCHJY will be two, the max
imum eight. If the value does not match the previous 
value after eight tries, the last value is used. 

Other Uses for the A/D Circuit 
In the previous article of this series, I described some 

"real-world" analog inputs that could be used in place of 
the joystick. Basically, anything that can be converted in
to a voltage can be used as an input to the DIN connector 
and converted to an increment of 0-63. 

One example used was a cadmium sulfide photocell 
that had a variable resistance dependent upon the 
amount of light striking it .  When used with a resistor in a 
divider network, a varying input voltage is generated. 
The second example used was a thermistor, a resistor 
whose resistance varied inversely to the temperature. 
These devices and many others may be connected to the 
AID circuit in this fashion. 

No, you can't control the world with the TRS-80 (at 
least not yet i ) .  But you can measure it with your new 
AID input circuit .  • 

DATAFACE GRQ SERIES INTERFACE 
TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER 

The Data face GRQ-1 1 1nter
faceexpands your Olympia ES 
Series electronic typewriter 
into a letter press qual ity printer for your personal or busi
ness computer. And, you still have a fully featured electronic 
typewriter-two machines in one. 

The GRQ Series Interface features: 
1 .  Standard E IA RS-232-C Serial Interface and Paral le l  
(Centron ics compatibl e) .  
2. Standard asynchronous ASC 1 1  code, 7 bit data; 1 start 
bit; accommodates 1 or 2 stop bits automatically; accom
modates odd, even or absence of parity bit. 
3. Fifty thru 9600 Baud data rate options. 
4. Two K buffer; supports X-on, X-off protocol as well as 
RTS signals. 
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5. C i rcuit board is installed in
side typewriter back panel 
along side logic board. The 

connection between boards accomplished by 40 pin 
jumper cable using existing socket. No soldering required. 
Power is provided to the GRQ thru two p ins of the 40 lead 
cable. Installation in 10 minutes. 

GRQ-1 0 - CALL FOR SPECIAL 
WHOLESALE PRICE. 
SUGG ESTED RETAIL $349.50. 

[]ATAFACE �flC. 
2372 A WALSH AVE., SANTA CLARA, CA 95050 

(408) 727-6704 
Circle 1 1 6  on inquiry card. 



Configuration shown i m·lud('s two s li ml inf' double sided, douhle densily drives, 40 �1 1l�1.e WinC'hcster suhsystem wilh lape ba<'k·U[J. 

The New 8000 SX Micro Computer System With Wmchester And Floppy And Thpe 
Winchester technology 

brought a tremendous increase 
in capacity, but it also dumped 
a big problem in your lap. 

How to dump all that data? 
Trying to transfer 10 to 40M 

bytes of data between Winchester 
and floppies takes an annload 
of diskettes and a lot of time. 

Cartridge tape is fast, but not 
efficient for random file handling. 

Answer? 

The new 8000 SX Micro 
Computer System with Winchester 
plus Floppy and Thpe. It lets you 
back up and restore a single file 
or a complete drive with 
maximum efficiency. 

Choose from 10, 20 and 40M 
byte Winchester subsystems, with 
error detection and conection, 
capable of loading a 20K byte 
system program in less than 
a second. 

The floppy subsystem offers 
up to 1.2M byte per 8" drive. 

The bulk memory subsystem, 
an incremental cartridge tape 
drive, stores up to 17M byte on 
a single cartridge. 

And, of course, the computer 
itself offers proven IMS top per
fonnance and reliability. Compare 
its full 2-year warranty. 

Operating systems include 
CP/M, MP/M, and the incredibly 

powerful ThrboDOS. 
For all the facts and the 

location of your nearest IMS 
International dealer, call us today 
at (714) 978-6966. Or write: 

WTERNJmONAL 
We Build Computers As IfYour Business Depended On Them. 
2800 Lockheed Way, Carson City, NV 89701 Telex: 910-395-6051 

CP/M & MPIM, Thl of Digital Researeh · Turbo DOS, TM of Software 2000 • FMS-80, TM of DJR Associates • WORDSTAR, TM of MICRO PRO ·ACCOUNTING PLUS, TM of SOF1WARE DIMENSIONS 

Circle 1 77 on inquiry card. 



Programming Quickies 

Thirty More Days to a Faster Input 
Edward M. Roberts 

19 Smith St. 
Glen Head, NY 11545 

The program in Arthur Armstrong's article "Thirty 
Days to a Faster Input" was intended to help you learn 
touch-typing on a home computer. (See the December 
1979 BYTE, page 250 . )  However, when I tried to copy his 
listing into my machine, it was a nightmare . The listing 
was apparently a facsimile of � printout done on an an
cient Teletype. I finally decoded it, however, and 
modified it so that it would run on my Radio Shack 

TRS-80 running Level II BASIC .  
Listing 1 shows my version of the program written the 

way I would have liked to have seen it-clear, nicely 
spaced, with the loops inset and the index variables 
spelled out in DO LOOPs (like NEXT I instead of just 
NEXT) for clarity. I hope BYTE readers enjoy using this 
program. •  

Listing 1 :  A typing program for the Radio Shack TRS-80. This is a modified version of a program given i n  the article "Thirty Days to 
a Faster Input, " by A rthur Armstrong in the December 1979 BYTE. 

10 REM • • • TYPING DRILL • • • 

20 REM • • BY ART ARMSTRONG 9/8/77 • • 
30 REM • PUBLISHED 'BYTE' MAGAZINE 1 2/79 • 

40 REM # ADAPTED TO R/S LEVEL II BASIC BY ED ROBERTS 
12/20/79 # 

50 CLEAR 200 
90 CLS: PRINT@ 145,  "TYPING DRILL": PRINT 
100 INPUT "WHAT CHARACTERS DO YOU WANT";C$ 
105 L = LEN(C$): DIM A(L) 
1 10 INPUT "HOW MANY LETTERS IN EACH WORD"; WL 
120 INPUT "DO YOU WANT ECHO"; A$ 
125 IF LEFT$(A$, 1 )  = "Y" THEN E = I 
1 30 INPUT "HOW MANY TRIALS"; NT 
195 CLS 
200 FOR T = I TO NT 
210 NP = NP + WL 
220 A$ = " " 
230 FOR I = I TO WL 
240 R = INT(L • RND(O) + I )  
250 A$ = A$ + MID$(C$, R , I )  
260 NEXT I 
270 PRINT:PRINT CHR$(23): PRINT A$ 
300 FOR I = I TO WL 
3 10  E$  = INKEY$: IF  E$  = " " THEN 3 10  
320 IF E = 0 THEN 350 
330 PRINT E$; 
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350 IF E$ < > MID$(A$,I , 1 )  THEN 500 
360 NR = NR + 1 
370 NEXT I 
375 IF E = I THEN PRINT 
380 NEXT T 
400 CLS:PRINT:PRINT "YOUR SCORE IS "; INT( lOO • NR/NP);"%" 
402 IF NR = NP THEN 4 1 5  
405 PRINT "ERRORS:":FOR I = 1 TO L: IF A(I) = 0 THEN 4 10  
407 PRINT MID$(C$,I , 1 );A(I) 
4 10  NEXT I 
4 15  PRINT: INPUT "SELECT: 

REPEAT WI SAME SPECS, CUME SCORING & ERRORS 
(R) 
REPEAT WITH NEW SPECIFICATIONS (N) 
DONE - GOODNIGHT - (D) ";A$ 

420 IF A$ = "R" THEN 1 95 
425 IF A$ = "N" THEN 50 
430 IF A$ = "D" PRINT:PRINT " SAY GOODNIGHT, 

GRACIE . " :END 
500 FOR J = 1 TO L 
510 IF MID$(C$J, l ) <:  > MID$(A$,I , I )  THEN NEXT J :  GOTO 520 
515 A(J) = A(J) + I 
520 PRINT:PRINT "ERROR ON "; MID$(A$,I , I )  
530 FOR I = 1 TO 300: NEXT I 
540 GOTO 380 
550 END 



LE1TER PERFECT T.M .  LJK 

WO R D  P R OCESS I N G  

ATA R I  400/800 A P P LE I I  & I I+ 
EASY TO USE - Letter Perfect is a s i ngle load easy to use program. It is a menu driven, character orientated processor 
with the user in m i nd .  FAST mach ine language operation, abi l ity to send control codes with i n  the body of the program, 
mnemonics that make sense, and a fu l l  printed page of buffer space for text editing are but a few features. Screen Format 
a l l ows you to preview printed text. I ndented margins are a l lowed. Data Base Merge with DATA P E R F ECT by LJK, form 
letters, accounting fi les and mai l ing  labels only with MAl L M E R G E/UT I L I TY by LJ K .  F EATU R ES - Proportional/ 
I ncremental spacing * R ight Justification * Fi le Merging * B lock movement * Headers * Footers * Print Mult ip le Copies * 
Auto Page N umbering * Scro l l  forward/backward * Search and Replaces * F u l l  cursor control * Under l i n ing * Boldface * 
Superscripts * Subscripts * Auto page numbering * I nsert character/ l ine * Delete character/l i ne * Centering * Horizontal 
tabs/changeable * M u lt ifu nct ion format l i ne ( l i ne spacing - left margin - page width - l i nes/page - change fonts - top/ 
bot margin adjust) MUCH MO R E !  $ 1 49.95 

ATA R I  V E RS I ON 2.0 # 2001 
Compatible with A tari DOS. Uses proportional fon t, right justified with A tari 825/Cen tronics * 737, 739 prin ters. Uses 
EPSON MX* Series + Graftrax /italicized fon t.  Can mix type fonts on same page; mix boldface and enhanced fon t  in same 
line with justification. Can be used with 16K A tari/400. 

"Compared to the price of many other word processors, this package is a stea l .  It does everything the advertisement 
claims and more. On top of this the software is very easy to use." A.N.A. L .O.G. MAGAZ I N E  

APP L E  V E RS I ON 5.0 # 1 00 1  
DOS 3.3 compatible - Use 4 0  o r  80 column interchangeably (Smarterm - A LS;  Videoterm·Videx ; F u l l  View 80 - B i t  3 
I nc.;  Vision 80 - Vista ; Sup·R-Term - M&R Ent. )  Reconfigurable at any time for different video, pri nter, or interface. 
USE HAYES M I C ROMODEM I I *  LCA necessary if no 80 column board, need at least 24 K of memory. F i l es saved as 
either Text or B i nary. Shift key modification a l lowed. Data Base Merge compat ib le with DATA P E R F ECT* by· LJ K .  

"For  $1 50, Letter Perfect offers the type o f  software that can provide qual ity word processing  on  i nexpensive micro· 
computer systems at a competitive price." I N FOWO R L D 

DATA P E R F ECT T.M. LJK APP LE & ATA R I  
DATA BASE MANAG E M E NT $99.95 

Complete Data Base System. User orientated for easy and fast operation.  1 00% Assembly l anguage. Easy to use. You may 
create your own screen mask for your needs. Searches and Sorts a l l owed, Configurable to use with any of the 80 column 
boards of Letter Perfect word processing, or use 40 column Apple video. Lower case supported i n  40 column video. 
Uti l ity enables user to convert standard f i les to Data Perfect format. Complete report generation capabi l ity. Much More! 

E D IT 6 502 T.M. LJ K  
This i s  a coresident - two pass ASSEMB L E R ,  DIS· 
ASSE M B L E R ,  TEXT E D I T O R ,  and MACH I N E  LANGU· 
AGE MONITOR. Editing is both character and l i ne 
oriented. Disassemblies create editable sou rce f i les with 
abi l ity to u se predefined labels. Complete control with 41 
commands, 5 d isassembly modes, 24 monitor commands 
including step, trace, and read/write disk .  Twenty pseudo 
opcodes, a l l ows l i n ked assembl ies, software stacking 
(s ingle and mu l tip le  page) p lus complete printer contro l ,  
i .e. paganation,  titles and  tab  sett ing.  User can mo,ve 
source, object and symbol table anywhere in memory. 
Feel as if you never left the environment of BASIC.  Use 
any of the 80 column boards as supported by L ETTER 
P E R F ECT, Lower Case optional with LCG. 

LJ K D ISK UT I L I TY APP L E  $29.95 
This menu driven program a l lows the user to manipu late a 
variety of d ifferent f i le  types. B inary, Text, and Source. 
fi les may be easi ly  converted into each other. The pro· 
gram may be used with APP L ESOFT*, V I SCALC*, and 
other programs. These program f i les may be readi ly  
adapted for  mu lt ip le  use inc luding editi ng with L ETTER 
P E R F ECT word process ings. 

-� �� [S" 
'" PUlE . .. ,ED '"".'"' " T E  •••  "" J n ( 

MAl L  M E RG E/UT I L I TY 
$29.95 

APP L E  & ATA R I  
This menu driven program combined with L ETTE R 
P E R F ECT a l l ows user to generate form letters and print 
mail ing labels.  With the Atar i ,  you may CONV E R T  
ATA R I  · DOS F I L ES, or V isicalc files compatible for 
edit ing with L ETTER P E R F ECT. Uti l ity creates Data 
Base'fi les for Letter Perfect. 

LOW E R CASE CHARACT E R  
G E N E RATOR $34.95 

Lower Case Character Generator for the Rev. 7, Apple I I  
or I I+ computers. When i nsta l l ed,  th is  Eprom wi l l  generate 
lower case characters to the video screen. Lower case 
characters set has two dot true descenders. I nsta l lation 
instruction inc luded. Manual includes l i st ing of software 
for f u l l  support and complete instructions for shift key 
modificat ion.  Compatible with L E TT E R  P E R F ECT. 

LJK ENTERPR ISES I NC.  

P .O .  Box 1 0827 

St. Lou i s ,  M O  631 29 

(31 4) 846 - 61 24 

DEALER 
INQUIRES 

INVITED 

' T rademarks of : A pple C o m puter - Atari Computer - E pson A m erica - H ayes M icrocomputers - Personal 
Software - V idex - B i t  3 I nc. - M &  R E nt. - Advan ced Logic Systems - V ista Computers 

Circle 213 on inquiry card. 



* * * * * * * * * * * * * �  
A SELF-COM P.I L I N G 
R ELAT IONAL DATABASE 
& APPL I CAT I O N  SYSTEMS 
G EN ERATOR 
DATABASE S E L E CTI O N -

• Uses Engl is�-l ike lang uage to form q uery 
• Provides extensive search capab i l i t ies 
• Search arguments can i nc lude arith metic/boolean 

fu nctions, m ulti-fie ld comparisons 
• Q ueries can generate i nput  for automatic 

database maintenance 
• Qu eries can be stored i n  "Q uery Li brary" and executed 

f rom men u on demand 
• Any n u m ber of f ields can be quer ied concu rrent ly  
• Query output can be routed to d isk ,  CRT report fo rmatter, 

V I S I CALC"' or SOURCE"' 

DATABASE MAI NTENAN CE-
• Uses soph ist icated screen formatt ing  & data entry, l i ke 

o n  I B M  3270's! 
• Generates it's own screens automatical ly !  
• Han dles records u p  to 4K in length,  us ing m u lt ip le  

sqreen "Pages"! 
• Automat ic data com pression for i ncreased d isk capacity 
• ul�es S u perKram access method fo r incred i b ly fast access, 

L�SS THAN .2 SECO N DS FOR A RECORD! 
• Automatic index creation/maintenance 
• A utomatic maintenance capab i l it ies 
• "Goof-Proof" error hand l i ng 
• I np ut can come from V I S I C ALCTM or  SO URCETM 

DATABASE R EPO RTI N G -
• Automatic headl i nes 
• A utomatic f ield ed it ing 
• Report f ields can be ca lcu lated, su b-totaled & cross-

footed in any manner desi red 
• Optional cou nter breaks may be set 
• A utomat ic grand totals 
• A utomatic statist ics 

R EQ U I REM ENTS -
Su perKram {avai lable separately) and:  Com modore Pet 32K 
{40 or 80 co l . )  and 2040/4040/8050 disk OR Apple  I I  48K with 
App lesoft or lang uage system and 2 d isk d rives or  CORVUS. 

ONLY $225 WITH $ . 
SUPERKRAM 325 . 

FIRMWARE 

E E.:-:.. a UNITED 
= = -=- == SOFTWARE .......... OF 

Look for the REO- WHITE- B L UE 
United Software Display at your local 
computer dealer, or send check or 
moneyorder, plus $3.00 shipping 

750 THIRD A VE. AMERICA 
NEW YORK N Y  100 1 7  (212) 682-0347 Telex 640055 



r * * * * * * * * * * * * * * * * * * • 

SUPER KRAM I I,M* 
VERSI O N  3.02 

M U LTI-KEYED RANDOM ACCESS METHOD 
Many times more powerful and efficient than the primative 
"relative record" method used by Apple & Commodore. 

FOR APPLE II & C O MM ODORE PET 
SUPER KRAM I I  is the FAS TES T & MOST PO WERFUL 
keyed access method avai lable for the Apple & 
Commodore CBM ( Pet) Computers. Written entire ly for 
6502 mach ine code, SUPER KRAM II  i s  extremely fast, 
comprehensive in scope, very com pact, and easy to use. 
Using the sophist icated capabilities of SUPER KRAM I I  
t h e  Apple & CBM (Pet) c a n  n o w  ful ly meet the req ui re
ments of i nformation management appl ications, such 
as: Accou nts Receivable/Payable, · I nventory Contro l ,  
General Ledger, Payro l l ,  Mai l i ng  Lists, and Database 
Management. Programs can now be 30% to 90% shorter 
and run many times faster. 

10 FEATURES OF SUPER KRAM I I  
M ULTI-KEY SUPPORT - Al lowing s imultaneous access 
to a KRAM f i le  by m ore than one key f ield.  

I M PROVED I N DEX ARCH ITECTURE - Al lowing faster 
index searches and more efficient d isk space uti l ization. 
Alternate i ndexes are compressed for g reater capacity. 

I NTEGRATED BASIC C O M MA N DS - Al lowing SUPER 
KRAM I I  commands to be coded in-l ine with Basic, 
provid ing easier usage. 

USER SPECIFIABLE BUFFER POO L - Allowing the user 
to specify how many fi les are al lowed open at one ti me. 

LOG I CAL R ECORDS ( KEYS MAY BE N ON-U N IQUE) 
Records added to the f i les are immed iately accessible by 
any of the defined keys for the f i le (Automatic Upgrade). 

ACCESS BY ANY KEY I N  .2 S EC. (.1 sec. with Corvus disk) 

SU PPORTS MULTI PLE D I SKS 

DYNAMIC S PACE ALLOCAT I O N  

DYNA M I C  I N D EX COMPRESSION 

F ILES N EVER N EED R EORGAN IZATION 

PET & APPLE R E Q U I R E MENTS 

ONLY 
$ 175 

SUPER KRAM I I  is desig ned to work with both Apple's 
Disk I I ,  or  Corvus Systems Winchester Disk,  and 
Com modore's 2040, and 8050 disk u n its. 
SUPER KRAM II requ i res an Apple or Apple Plus and at 
least one disk dr ive. SUPER KRAM II works on any 
40/80 col umn 32K Pet. 

U N I T E D  SO FT\NAR E U S ES MAXE LL 
EC LUS IVELY I N  O R DER TO ASS U R E  
MAXI M U M  QUALITY 

Maxell Floppy Disks 
The Mini-Disks 

with maximum quality. 

maxell® � 
f.. .. . :;..�7;RO:;S . . .. .. .. .. . . . ... .. * 



Troubleshooting with 
Electronic Signatures 

Until recently, the tools available 
for finding hardware errors in 
microprocessor systems have been 
meager. Logic probes are satisfactory 
for detecting logic levels and the 
presence of pulses but are unable to 

· detect errors in data streams. An 
oscilloscope is of limited use because 
all data pulses tend to look alike. 
Logic analyzers let you store long 
data streams (250 bits and longer) for 
later evaluation. But in order to 
check for single-bit errors, each bit 
stored has to be compared to a 
known good pattern (a long and 
tedious job) .  Additionally, using a 
logic analyzer generally requires a 
certain amount of expertise. A tech
nique known as signature analysis, 
however, allows easy detection of 
hardware-related data-stream errors. 

Signature Analysis 
Signature analysis is a technique, 

pioneered by Hewlett-Packard, that 
detects errors in data streams caused 
by hardware failure . Much as 
waveforms in an analog circuit being 
tested can be compared with ideal 
waveforms shown on a schematic, 
signatures derived from a digital 
system can be compared with known 
good signature values in order to 
isolate defective components. Single
bit errors can be detected with greater 
than 99.99 percent certainty using 
signature analysis. 

Signature analysis reduces a data 
stream into a four-digit hexadecimal 
sequence. This four-digit sequence is 
the signature. By supplying known 
data streams to a digital system, 
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unique signatures can be obtained at 
various points in the circuit. These 
correct signatures can be recorded 
and later compared with the results 
obtained from a malfunctioning 
system. (Any signatures that are 
different indicate a problem. )  With 
proper documentation and trouble
shooting procedures, the faulty com
ponents causing the hardware failures 
can be pinpointed. 

With signature . 
a nalysis, single-bit 

errors can be detected 
with almost 1 00°/o 

accuracy. 

One of the real advantages of sig
nature analysis is that only one data 
line is sampled at a time. In the case 
of bus-oriented microprocessors, it is 
very easy to check each individual 
address-bus line and detect such dif
ficult problems as shorts between two 
bus lines. 

Inside an Analyzer 
The basic component of the 

signature analyzer is a 16-bit shift 
register. Data is shifted through the 
register by means of a clock signal 
supplied by the system under test. 
This signal indicates when the data is 
valid. Connected to the input of the 
shift register is the output of a 
modulo-2 adder. There are two 
groups of inputs to the adder. One is 
the incoming data stream and the 

other is feedback from the shift 
register. 

If an incorrect bit is in the data 
stream, it will be shifted and fed 
back, so an incorrect output from the 
modulo-2 adder will result.  This 
result enters the shift register and is 
again shifted and fed back; it will 
again affect future inputs to the shift 
register. This process will repeat until 
a stop signal is received. The remain
ing contents in the shift register result 
in an incorrect four-digit signature on 
the unit's hexadecimal display. 

In order to generate a signature, 
certain control signals are required. 
The first is the start signal, which tells 
the signature analyzer when the data 
stream starts and resets all the bits in 
the shift register to logic 0. Note that 
this and all other control signals are 
edge-triggered signals that may be 
selected to trigger on either the 
positive- or the negative-going edge. 

The next signal of interest is the 
clock signal. Do not confuse this 
signal with the microprocessor clock. 
The clock signal is used to indicate 
when the incoming data to the signa
ture analyzer is valid. 

The last control signal of concern is 
the stop signal, which initiates the 
transfer of the contents of the shift 
register to the displays. In the refer
ence literature, the period between 
the start and stop signals is often 
referred to as the measurement 
window. 

A Simplified Example 
Let's look at a simplified example 

with a 4�bit shift register and one 

Circ le 202 on inquiry card. _. 



tHE WORD FROM SYBEX . .  � 

Introduction to WordStar Til\ Introduction to 
by Arthur Naiman Word Processing Learn the wonders of WordStar. by Hal Glatzer 
A guide through t�e many impor· The latest word on word pro· 
tant features of thiS power

_
ful cessors. Learn how a word 

CP/M-based wo�d processmg
. processor can save you time 

system-�rom s
.
n:nple cursor

. al)d improve accuracy. Discover 
mov�mer:ts, �di.tmg , boldfa�mg., how word ·processing improves 
�nd nght-JuStifymg, 

.
to sophis- prqductMty in homes and offices. 

t1c��ed commands l �k�, 
g l?bal Fig� out o/P�t to look for when 

erl!tm� an� eleetr�mc cut and you buy dtfe. An important 
paste. This book IS for anyo.ne intmduction to an essential new 
wh� ha� Wor�Star, is considering tecHnology. 
bwymg 1t, or simply wants to 232 pp., 7o l' I Iustr., Ref. w 1 o 1 
know what a h igh-powered word ISBN: 0-89588-076-8, $ 1 2.95 
pmcessing program can do. 
Includes special sections on 
the Apple and TRS-80 versions of 
WordS tar. 
200 pp., 30 i l lustr. , Ref. W 1 1 0  Wordsta?"' is a .trademark of 
ISBN: 0-89588-077-6, $8.95 , Micro Pro lnt'l Corp. 

PLEASE SEND ME DINTRODCJCTION TO WORD PROCESSING D INTRODCJCTION TO WORDSTAR 
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$ SA VE $ 
CALL MBC., " ./203) 342 2141 

COMPUTERS 

NORTH STAR 
HRZ-1Q-6 4 K -HD5 Save over 
ADVANTAGE 6 4 K-QD 
H R Z - 2 D - 6 4 K -A S M  
H R Z - 6 4  K-QD-ASM 

$ 1 6 0 0 . 0 0 ! !  
$ 3 5 5 0  
$Call 
$Call 

HEWLETT-PACKARD 
H P - 8 5  
H P - 8 3  

$2"7 9 5  
$ C a l l  

H P  Calcula tors In S t o c k  1 5 %  OFF ! ! !  
ATARI 

BOO 1 6 K  
4 0 0  1 6 K  

ZENITH 
z-89 GA 
Z-89 All- In-One-Computer 

COMMODORE 
CBM , PET 3 2 K  COMPUTER 

L I MITED TIME & QUANITY 
8 0 3 2  Large 8 0  Col . Screen 
8050 Dual Disk Dr i v e  1 Meg 
4 0 3 2  B o r  N 4 0  Co l .  Screen 
4 0 4 0  Dual Disk Dr i v e  3 6 0 K  
V i c - 2 0  Color Computer 

INTERTEC SUPERBRAIN 
6 4 K-DD 
6 4 K-QD 

ALTOS SYSTEMS 
ACS 8 0 0 0 - 2  
ACS 8 0 0 0 - 2 D  
ACS 8 0 0 0 - 1 0  

1 Meg FD 
2 Meg 
4 User 

s 7 5 9  
s 3 4 5  

$ 2 0 6 8  
$ 2 2  7 5  

$· 9 7 5  
$Call 
$Call 
$ C a l l  
$ C a l l  
s 2 75 

$ 2 7 7 5  
$ 3 1 8 0  

$ 3 1 5 0  
$ 4 3 9 0  
$ 6  7 9 5  

ONYX C 8 0 0 2  $ 1 4 9 0 0  

Verbatim D i s k e t t s  
5 2 5 - 0 1 , 1 0 ( box of 1 0 1  
5 5 0 - 0 1 , 1 0 ( bo x  o f  1 0 1  

PRINTERS 
DIABLO 6 3 0  
N E C  S P INWRITER 7 7 3 0 / 7 7 1 0  
N E C  7 7 2 0  KSR 
NEC 3 5 1 0 / 3 53 0  1 3 5  CPS ) 
C .  ITCH 
OLYMPIA ES- 1 0 0  Typewr i t e r / In t e r  
IDS P a p e r  Tiger 4 4 5 G  

4 6 0 G  
5 6 0 G  

ANADEX 9 5 0 0 / 9 5 0 1  
CENTRONICS 7 3 0 - 1  

7 3 7 - 1  
EPSON-MXBO W / Fr i c t i on Opt . 

MX-70 
M X - 1 0 0  

OKI DATA MICROLINE 8 0  
8 2  
8 3  

TERMINALS 

2 4 . 5 0 
3 7 . 5 0 

$CALL 
$ C A L L  
$ 2 8 9 0  
$ 1 9 5 0  
$ 1 4 9 9  
$ 1 2 5 0  
$CALL 
$CALL 
S l l 5 0  
$ 1 2 9 0  
s 5 5 0  
s 6 9 9  
$CALL 
s 3 9 5  
$CALL 
s 3 7 5  
s 4 9 5  
s 7 5 0  

TELEVIDEO 9 2 0 C  S 8 5 0  
9 5 0  $ 1 0 5 0  

INTERTUBE I I I /Emu l a t o r  $ 7 2 5  
Z E N I T H  Z - 1 9  $ 8 2 0  
ZENITH 1 2 "  Green Mon i tor $ 1 3 9  
LEEDEX/AMDEK 1 0 0  _Green Mon i to r  $ 1 6 5  

Above i tems m a y  b e  ordered b y  m a i l  o r  
phone . V i s a  & Mas ter Charge accepted . 
factory Sealed , Manufacturers Warranty 

- -- P r i ces Subject To Chang e - - -

(2 03) 34 2 - 2 74 7  
M u l t i - B u s i n e s s  C o m p u t e r  S y s t e m s  I n c. 

28 MARLBOROUGH STREET 
PORTLAND,  CONN. 0 6 4 8 0  

TWX/TELEX 7 1 0 - 4 2 8 - 6 3 4 5  
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feedback point that will generate a 
single-hexadecimal-digit signature 
(see figure 1 and table 1). For conve
nience, let's substitute an exclusive
OR gate for the adder, as it will per
form the same function as a modulo-2 
adder when only one feedback path 
in addition to the input signal is 
present. 

The output of the exclusive-OR 
gate goes to the input of the shift 
register. (An exclusive-OR gate is 
similar to an OR gate except that 
when two logic 1s are presented to the 
inputs, the output is a logic 0 . )  In this 
example, the feedback path is from 
the third bit of the shift register to the 
input of the exclusive-OR gate. (In 

B I T  
4 

TO D ISPLAY 

B I T  
3 

B I T  
2 

B I T  
1 

the 16-bit shift register version, the 
four feedback paths are from bits 7, 

9, 12, and 16. )  
In the correct signature example, 

when the start pulse is applied, the 
bits in the shift register are all set to 
logic 0.  At the end of the third clock 
pulse, a logic 1 is fed back to the input 
of the exclusive-OR gate . Since the 
fourth data bit is a logic 0, the input 
to the shift register is a logic 1 .  When 
the data stream is completed and the 
stop signal is received, the bits pres
ent in the shift register are transferred 
to the display register and an "H" is 
displayed. (For clarity, the output 
digits are represented by one of the 
numerals 0 through 9 or the letters A, 

FEEDBACK  PATH 

Figure 1: A simplified version of a signature analyzer. In this scaled-down unit, only 
four bits are used in a shift register (as opposed to 16), and a simple exclusive-OR gate is 
used in place of the adder. Each bit of the incoming data stream is fed back to the 
exclusive-OR gate as it reaches the third position in the shift register. 

Control 
Signal 

Start 
Clock { 1 )  

(2) 
(3) 
{4) 
(5) 
(6) 
(7) 
(8) 

Stop 
Displayed Digit 

Correct Signature 
Data Stream = 1 0 1 0 1 0 1 0  

Shift Register Data 
Contents Remain i n g  

0000 1 0 1 0 1 0 1 0  
0001 0 1 0 1 0 1 0  
001 0  1 0 1 0 1 0  
0101  0 1 0 1 0  
1 0 1 1 1 0 1 0  
01 1 1  0 1 0  
1 1 1 1  1 0  
1 1 1 0 0 
1 1 01 

H 

I ncorrect Sig nature 
Data Stream = 1 0001010  

Sh ift Register Data 
Contents Remaining 

0000 1 0001010  
0001 000 1 0 1 0  
001 0 001 0 1 0  
0 1 00 0101 0 
1 001 1 0 1 0  
001 1 0 1 0  
01 1 0  1 0  
1 1 00 0 
1 001 

9 

Table 1: The contents of the shift register as two slightly different data streams are 
fed in. In the incorrect signature example, the third bit from the left has been 
changed from a 1 to a 0; the final results (after the eighth clock pulse) are quite 
different. 
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Introducing 
" Popular 
Computing, ' '  
the key to 
understanding. 
Now you don't have to be 
a computer professional to 
unlock all the mysteries, 
potential, and pleasures of 
home and small business 
computers. Popular Com
puting, the new monthly 
magazine from McGraw
Hill, is the key. 

Created in response to 
growing demand for our 
informative quarterly 
onComputing, Popular Com
puting explores every 
aspect of personal com
puters and their use. All 
reported in easy-to
understand nontechnical 
language. 

' 
e 

The answer to 
' 'Computerphobia. ' '  
Even the most computer
unsophisticated reader will 
find Popular Computing 
interesting and 
stimulating. Every issue 
will contain straight
talking product reviews, 

POPULAR�----� 
COMPUT� 

THE KEY TO UNDERSTAN DING 
P.O. Box 397, Hancock, NH 03449 -' _,I 

, I 
�, 

special news briefs ,  and 
feature articles by famous 
guest contributors (like 
Isaac Asimov). There'll 
even be a helpful glossary 
of computer jargon we 
couldn't avoid using, and 
much, much more. 

Special 
Introductory 
Offer. 
Send in this coupon to-



more .· . .  
SPECTACULAR 

OFFERS 

I] BASF IG.J WABASH 
II MAXELL r:J OPUS 
We stock the complete l ine of BASF diskettes, 
reel-to-reel tapes, mag cards, disk packs and 
cartridges. We also carry MAXELL, OPUS and 
WABASH products. All are 1 00% certified and 
fully guaranteed. 
Box of 10 diskettes: 5 V. "  8 "  
OPUS ss/sd . . . . . . . . . . . . . •  $20 $21 
BASF ss/sd . . . . . . . . . . . . .  . 23 24 
WABASH ss/sd . . . . . . . . .  . 23 24 
MAXELL . TOO LOW TO QUOTE. SV. "·10 sector-now available 

CALL 

LIBRARY CASES 

8" Kas-sette/10 . . . . . . . . .  $2.99 SV. " Mini  Kas-sette/10 . .  $2.49 

• HARDHOLE DISK PROTECTORS 
Reinforcing rings of tough mylar 
protect disk hole edge from 
damaqe. 

Applicators . . . . . . . . . . . • . •  
Hardhole Rings (50) 

DISK DRIVE HEAD 
CLEANI NG KITS 
Prevent head crashes and 
ensure error-free operation. 
5Y• " or 8 "  . . . . . . . . . .  $19.50 

5Y• "  
$3 
$6 

�et 8 cassettes, C-1 0 

8" 
$4 
$8 

Sonic, and Cassette/8 
Library-Album, as i l lustrated, 
for only . . . . . .  $8 

SNAP·IT POWER CENTER 
Turns 1 outlet into 6. Wall 
mount or portable. Circuit 
breaker, lighted switch and 
UL approved. 
4"x3"x2" . . . . . . . . . . . . . . . . . . . . . . . . . .  $19.95 

We also offer printer ribbons, printwheels, 
type elements, equipment covers, power con· 
soles, paper supplies, storage and fil ing equip· 
ment, furniture and many other accessories 
tor word and data processing systems. Write 
for our free catalog. 

VISA • MASTERCHARGE • MONEY 
ORDERS • CERTIFIED CHECK • FOR 

PERSONAL CHECKS ALLOW TWO WEEKS 
• C.O.D. REQUIRES A 10% DEPOSIT • CAL. 

RES. ADD 6% SALES TAX • MIN $2 
SHIPPING & HANDLING • MIN IMUM 

ORDER $10 • SATISFACTION GUARANTEED 
OR FULL REFUND 

A B M  
PRODUCTS 

8868 CLAIREMONT M ESA BLVD. 
SAN DI EGO, CALIFORNIA 92123 

Toll Free 800·854·1555 Order Only 
For Information or California Orders 

(714) 268·3537 
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C, F, H, P, or U, instead of the con
ventional hexadecimal digits . )  Keep 
in mind that in the actual device the 
shift register is 16 bits long and the 
actual signature is four digits. 

To demonstrate the effectiveness of 
the technique, let's look at the same 
example with the third bit in the data 
stream set to logic 0 instead of logic 1 ,  
to  simulate an error (see the incorrect 
signature example in table 1 ) .  Notice 
that after the third clock pulse, an in
correct bit has entered the shift 
register. After the fifth clock pulse, 
this incorrect bit is at the feedback 
point, which results in an incorrect 
bit entering the shift register on the 
sixth clock pulse. After the stop pulse 
is received, a "9" is transferred to the 

T I M I N G  D I A G R A M  

I I A 3  ��--�--+-�---+--�--��� 

A 2 -tl---+---�-+...1 

A l � 
A O  

display. The correct display should 
have been an "H". 

Applying Signature Analysis 
The premise behind signature 

analysis is that known data streams 
can be generated by the system. One 
approach to doing this for micro
computer systems is to have a 
diagnostic program stored in memory 
that generates the required data 
streams. It is then possible to isolate 
faults at the component level in 
various parts of the unit under test. 
This approach, however, is best in
corporated into the initial design of a 
product and, unfortunately, does not 
help those who already have com
puter systems; very few personal 

l 
I I l l  

L 

TO Tl T 2 T3 T4 TS T6 T7 TB T9 T l O  T ll T l 2  T13 Tl4 Tl5 Tl6 

Signatures of a Free-running Microprocessor 

It is necessary to recall how a 
microprocessor operates in order to see 
how the data stream is generated for 
use in free-running analysis. When a 
reset occurs, the program counter in 
the microprocessor is set to 0000 and 
the data stored at memory location 
0000 is accessed on the next instruc
tion-fetch cycle. 

However, when a free-running anal
ysis is occurring, a NOP instruction is 
placed on the data-in bus to the micro
processor. As a result, after reset oc
curs, the only action that the micro
processor takes is to read the next 
memory location (where a NOP in
struction is encountered) and incre
ment the program counter. 

This process will repeat as long as a 
NOP instruction is present on the data 

bus; but note what occurs when the 
program counter reaches hexadecimal 
FFFF. A NOP instruction is en
countered, and the program counter· 
increments to 0000. As the cycle 
repeats, the memory space is sequen
tially accessed, and the resulting data 
stream generated on the address lines 
provides the known data stream re
quired for signature generation .  

The timing diagram above shows the 
data streams generated on address lines 
AO through A3. Only four address 
lines are shown for clarity, but the pat
terns on address lines A4 through AlS 
are similarly generated. The pattern 
shown will repeat as long as the 
microprocessor is in the free-running 
mode. 

Circle 243 on inquiry card. -
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Cherry H i l l  I ndustrial  Center 
2 Keystone Avenue I Cherry H i l l ,  N.J. 08003 

T E L EP H O N E  
(609) 424-4700 . (215)  629-1289 
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The Leading l ntertec Dealer 
In T he Northeast 

Dealer and OEM Inquires Invited 
Special Discounts on 

SUPERB RAIN S  

I 
I 
I 

I SUPE�BRAIN'M I I nt e l l i g e n t  Video Ter m i n a l  Systems 

I 350K or 700 K  of D isk Storage 
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w/64K Double Density, List .$J495""" 

w/64K Quad Density, List..$3995"" 

C o m p u S ta r'M 
MAINFRAME PERFOR MANCE AT 

M I CROCOMPUTER P R I CES 
M ULTI TASKING - M U LT I  USER 

No networking degradation experienced as 
with single CPU systems. A business sys· 
tem priced comparable to the TRS-BOTM. 

G o vernment and Interna tional 
Inquiries Invited 

PRINTERS 
Nee Spinwriter 

Data South 
M icroline 

MODEMS 
R acai-Vadic 

SOFTWARE FOR SUPERBRAIN 
AND COMPUSTAR 

Accounts Payable 
Payroll 

Accounts R eceivable 
Word Processing 

Many Others 

FAST REL IABLE 
H a rdware S ervice O n  O u r  Premises 

O r  I n  O u r  A rea 
For I nformation O r  

T o  order cal l  (609) 424-4700 
SUPERBRAIN is a trademark of lntertec Data 
Systems. TRS-80 is a trademark of the Tandy 
Corp. I_ - - - ___:. - - -·- -
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NOP 
INSTRUCTION 

MICROPROCESSOR M E M O R Y  
AND I /0 

Figure 2: One method for generating signals for signature analysis. The data-in bus is 
opened, and a NOP instruction is forced on the bus. This causes the processor to con
stantly increment the program counter, so that a stream of values appears on each 
address line. Interrupts should be disabled. 

computers have provision for 
signature analysis. 

Fortunately, there is a signature
analysis technique, called free
running signature analysis, that can 
be appli�d to existing systems. Free
running analysis derives its name 
from the manner in which the data 
streams are generated. Unlike the 
diagnostic-program method, which 
uses a program to generate the data
bit stream, the free-running method 
allows the microprocessor to con
tinually increment its 16 address 
lines. 

While free-running analysis does 
not supply as much testing capability 
as a built-in diagnostic program, it 
will generate a known data stream on 
each of the 16 address lines, check the 
microprocessor for basic operation, 
and check the operation of the data-in 
bus. (See the text box Signatures of a 
Free-running Microprocessor on page 
194 . )  Additionally, other parts of the 
circuitry that use the address bus can 
use these data streams for the genera
tion of signatures . 

In order to use free-running 
analysis, two important hardware 
requirements must be met . First, the 
feedback loop within the processor 
must be opened (see figure 2) .  In most 
cases, this means opening the incom
ing bus lines. Second, a NOP (no 
operation) instruction must be in
serted cin the data-in bus . (In the case 
of the Z80 microprocessor, the NOP 
instruction is hexadecimal 00. ) 

Fulfilling these two requirements 
can be accomplished in several ways. 
If the system has input buffering on 
the processor board, as most S-100 
systems do, the data-in lines can be 
disabled by removing the buffering 
devices and replacing them with a 
dual-inline header that has the NOP 
instruction hardwired on it. If you are 
lucky, the integrated circuits will be 
socketed and easy to remove. If not, 
they should be unsoldered, removed, 
and replaced with sockets to facilitate 
this operation. Any instruction inter
nal to the microprocessor, such as an 
arithmetic or logical instruction, can 
be used in place of a NOP instruction, 
as it will perform the same func
tion-incrementing the program 
counter to the next address without 
accessing the data-in bus. 

For some S-100 users, the pro
cedure of setting up for signature 
analysis is easier. The Ithaca Audio 
(now Ithaca Intersystems) Z80 board 
has a feature that causes the micro
processor to jump to a preset address 
upon reset .  This transfers control to a 
monitor program whenever a reset 
occurs. The data-in buffer from the 
S-100 bus is disabled, and a NOP in
struction is placed on the board's 
internal data-in bus. The program 
counter, which is reset to 0, in
crements each time the NOP instruc
tion is encountered. This increment
ing of the program counter continues 
until the program counter reaches the 
beginning address of the monitor pro-

Circle 349 on inqu i ry card. --+ 



Financial Planning... . 
SCRATCH PAD: S U P ERSO FT'S 
ELECT RO N IC WORKS H E ET 

ScratchPad i s  a user- interactive data 
model ing program su i tab le  for f i nancial  
plann ing or  any general purpose model
i ng.  Whether you are an executive, a 
researcher, or p lanning the fam i ly 
budget; you w i l l  f ind Scratch Pad an . 
i nvaluable tool in g iv ing you the numeric 
correJat ions you need for sound dec is ion 
making .  

ScratchPad provides for  l abels and 
corresponding numeric data entr ies 
cross-referenced by row a col u m n .  
Data entries are then def in  as depen-
dent variables in  a us algebra ic  
formu la. You can now qu ic  see how 
changes in one or  more les affects 
all others. 

JAt-4 

STATS·G RAPH:  

SUPERSOFT'S STA 

DISPLAY PACKAGE 
Stats-graph performs stat i s  
o n  user data a n d  disp lays t 
graph ic  form. 

Graphic formats i nc lude: 

• Pie Graph 

• Bar Graph 

• Scatter G raph 

Statistical Analyses inc l ude: 

• Mean 

• Med ian 

• M i n imum and M ax imum values 
• Standard Dev iat ion 

• Regression Analysis 

"CPIIoiRICISl!R!D IAAOEio!ARKOOTAl RE:SURCH 

from . SuperSoft 
ScratchPad inc l udes the fol lowing 

• M u l t ip le screen spl i  
two or more sect ions of 
be viewed s imu ltaneous 
• Both i mmed iate and 
tion modes a l lowing 
either m ade as data i s  
ferred unt i l  l ater. 

Stats-graph is an .. ,.-:vmn
interact ive program that 
val uable and often com 
in  a concise and eas i ly 

Stats-graph performs 
analyses on user data 
results in g raphic form. 

U.K. and Europe. 
DIGITAL DEVICES 
134 LONDON ROAD 
SOUTHBOROUGH KENT 
TUNBRIDGE WELLS 
TN4 OPL 
ENGLAND Telex: 95582 
Tel.: Tunbr1dge Wells !08921 3797119 

• Flex ib i l i ty i n  entry and edit ing func
t ions so that data can be entered or  
changed easi ly. 

• Col u m n  widths are variable. 

• Port ions of the worksheet not current
ly be ing viewed can be q u i ckly brought 
to the screen for either s ing le  or spl it  
screen v iewing.  

• Any port ion of  
pri nted as h ardcopy 
d iscretion . . 

worksheet can be . 
the user's 

use, free 
aniz ing i nforma-

t ion .  I t  can be used as electron ic  
f i l i ng cabi net, an automated date book, 
or a computerized . l ist ing ,device. Inser
t ion and retrieval of i nformation i s  both 
s imp le  and q u ick .  Data may be retrieved 
by f i le ,  string,  or key word, and any type 
of i nformatio n  can be stored. 

Scratch Pad: 
Stats-graph:  
Data-view: 
Total Package: 
Manua ls  on ly: 

$200.00 
$200.00 
$200.00 
$500.00 . 
$ 1 5.00 

Software available for virtually a l l  CP/M 
systems. Specify your system. 
Available from fine dealers everywhere, 
or d i rect ly from: 
SUPERSOFT, INC. 
P.O. BOX 1 628 
CHAMPAIGN,  I L  61820 
21 7-359-21 1 2  Telex: 270365 
Technical Hot Line: 21 7-359-2691 

Fi rst Software Techr)ology 



Circle 250 on inquiry card. 

1 981 
M I C R O-TAX 

Microcomputer Taxsystems, Inc.  

Are you looking for the best 
tax package in the U SA? Call 

M I C R O-TAX 
For the 1 981 Tax System 

I N D IVI DUAL PACKAG E S  
Level 1 :  2 3  Schedules a n d  Forms 

: M u l t i p l e  C l ients  
$250 : Pri nts I RS Approved Form s 

Level 2 :  30 S c h ed u l es a n d  Forms 
: M u l t i ple C l ients 
: Prints IRS Approved Forms 

$1 ,000 : Prints on I R S  Forms or Overlays 
: Depreciation System 
: State Tax I n t e rface 
: I ntegrated Data Base 
: Batch Compute and Pr int  

PARTN E R S H I P  PACKA G E  
Level 3 :  2 0  Partnership Sched u l e s  and 

Forms 
$750 : M u l t i p l e  C l ients 

: Prints I RS Approved Forms 
: Prints on I RS Forms or Overlays 
: Depreciation System 
: I n tegrated Data Base 
: Batch Compute and Print 

Levels 2 and 3 are d i scounted to a total 
of $ 1 ,500 i f  purchased at the same t i m e. 

Updates: A n n u a l  U pdates are avai lable.  

Demonstration Package: Demonstration 
Packages are ava i l a b l e  for $ 5 0. 

State Systems: I n formation on I n d ividual  
State Tax Systems is availa b l e  
u p o n  requ est. 

Transparent Overlays: Transparent O·;er
lay sets are ava i lable. 

All levels operate under most CP/M* 
formats including Apple•. 

Compiled Microsoft Basic. 

Consider the advantages this 
State-of-the-Art package 

can bring you: 
• C o m p l ete S ystem 
e Versa t i l it y  

e Com p l e te I n-Office Securi t y  
e T i m e  S a v i n g  
e P r e  Year-e n d  Tax P l a n n i n g  

M I C R O-TAX 
M ic  roc ompuiPr T dX"Y"I t•m..,, I n c .  

2 2 7 1 3 Ven t u ra Blvd. ,  S u ite F 
Woodland H i l l s ,  CA 9 1 3 64 

(21 3 )  704-7800 
Available at  most 
Professional Computer I I • Retailers ...=.. 

'"CP/M is a TM of Digital Research • Apple is a TM or Apple Computer. Inc. 
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gram. An on-board decoder detects 
that the program counter has reached 
the proper address, removes the NOP . 
instruction from the data-in bus, and 
enables the S-100 data-in buffer. The 
address at which all this happens is 
user-selectable through a set of 
switches mounted on the board. If all 
the switches are open, no decoding 
address is selected, and the program 
counter will increment continuously. 
This, in essence, gives you the 
capability to do a free-running 
signature analysis simply by perform
ing the following operations: 

1. Open al l  the j u mp-address  
switches (switch at IC28 on the 
Ithaca Intersystems ZBO board) .  

2 .  Enable the auto-jump on reset. 
3 .  Connect the Start and Stop lines to 

A15 (pin 32 on the S-100 bus) .  
Select falling-edge trigger on  the 
signature-analyzer probe. 

4. Connect the Clock line to sMEMR 
(pin 47 on the S-100 bus). Select 
rising-edge trigger on the signa
ture-analyzer probe. 

5. Turn on power to the system and 
reset. 

When the above steps are per
formed, the individual address lines 
can be probed with the signature
analyzer probe, and if they are func-

Signal 

tioning normally, the results will be 
as shown in table 2. Any other 
reading indicates a problem with the 
hardware, assuming, of course, that 
the setup of the analyzer is correct. 

This illustrates another major ad
vantage of signature analysis. The in
terpretation of the signature is based 
on a "go/no-go" technique. If the 
signature observed differs by even 
one digit from the signature known to 
be correct, a problem is indicated. 
Regardless of the type of processor 
used in the system, as long as the pro
cessor can be set up for free-running 
analysis and has 16 address lines, the 
results shown in table 2 are valid. 

For applications in systems other 
than that described above, refer to 
the references listed at the end of this 
article. 

Troubleshooting Techniques 
Troubleshooting when using signa

ture analysis can be done in several · 
ways. One is to start with the pro
cessor and continue checking with ad
ditional buffers, gates, etc . ,  until a 
bad signature is found. Ideally, the 
faulty hardware will lie somewhere 
between the bad reading and the 
previous good reading. 

An equally valid troubleshooting 
technique is to take a reading mid
point in the circuit. If a bad reading is 

Analyzer 
Control Trigger 

Name S-1 00 Pin Signature Line Edge 

Ground 50 and 1 00 - Ground -
sMEMR 47 - Clock Rising 
AO 79 u u u u  - -
A1 80 5555 - -
A2 81 ecce - -
A3 31 7 F7 F  - -
A4 30 5H21 - -
A5 29 OAFA - -
A6 82 UPFH · - -
A7 83 52F8 - -
A8 84 HC89 - -
A9 34 2H70 - -
A1 0 37 H PPO - -
A1 1 87 1 293 - -
A1 2 33 HAP? - -
A1 3 85 3C96 - -
A14  86 3827 - -
A1 5 32 755U Start Fall ing 
A 1 5  32 Stop Fall ing 

Table 2: Signals of interest on the 5-100 bus. Using free-running analysis, many 
portions of an 5-100 computer sytstem can be tested. The signatures are the same 
for all computers that use a 16-bit address. 

Circle 59 on inqu i ry card. .....,. 



W Kent 
Ernest . 

On the leading edge of the current technological revolution, these two books are written by 
modern thinkers who, like the Renaissance sages of an earlier time, venture across the 

boundaries of traditional disciplines to create vivid, detailed studies of humanity's quest for 

self-contained thinking machines. 
In Brains, Behavior, and Robotics, Dr. James Albus demonstrates through an analysis of the 

processing hierarchies of the human brain that in our own heads we find the best model for 

an artificial intelligenc!'! computer. He goes on to survey the state of the art of robotics and 

concludes by portraying the social and economic impact of the coming "robot revolution." 

· Dr. Ernest W. Kent writes in The Brains of Men and Machines of the complex relationship 

between humans and machines. Drawing on the latest research in physiological psychology, 

he predicts that the more intelligent our machines become, the more they will resemble 

their creators in methods of processing information, storing data, solving problems, and 

even in their very circuitry. 
Complete with extensive bibliographies, both The Brains of Men and Machines and Brains, 

Behavior, and Robotics will fascinate the layman and challenge the professional. 

-------------- -------- - -- ------ ----------- - - -

Name 

Address 

City 

Please send ___ Brains, Behavior, and Robotics $ 1 6 . 9 5  

___ Brains o f  Men and Machines $ 1 5 .95 

State Zip 

Enclosed 

Bill Visa/ 
Master Card # 
Expiration Date 

BYTE Books 70 Main Street Peterborough, N . H .  03458 Please add .75 per book t o  cover shipping cost. 
��II ll[)fl�!'li 

Bl 



TH E R I G HT PRO D U CT 

$789 
EPSON . 

)ll I F  ATAR I MAKES IT 
\.. WE SELL IT! !  

Atari 400 8K Computer . . . . . . . .  4 1 9  
Atari 800 1 6K Computer . . . . . . .  789 
Atari 4 1 0  Prog ram Recorder . . . .  69 
Atari 8 1 0  Disk Drive . . . . . . . . . . .  499 
Atari 820 Printer . . . . . . . . . . . . . . .  429 
Atari 825 Pr inter . . . . . . . . . . . . . . .  695 
Atar i  850 I nterface . . . . . . . . . . . . .  1 69 
1 6K RAM by M icrotek . . . . . . . . . 99 
32K RAM by M icrotek . . . . . . . . .  1 89 
Assembler/Ed itor . . . . . . . . . . . . . .  45 

Atari Joysticks . .  . .  . .  . .  . .  . .  . .  . .  1 8  
Atari Padd les . . . . . . . . . . . . . . . . . . 1 8  
Basketbal l . . . . . . . . . . . . . . . . . . . . .  30 
Computer Chess . . . . . . . . . . . . . . 30 
I nvitat ion to Programming  . . . . . 1 7  
M us ic  Com poser . . . . . . . . . . . . . . 45 
Star Raiders . . . . . . . . . . . . . . . . . . . 39 
Super B reakout . . . . . . . . . . . . . . . 30 
3-D Tic-Tac-Toe . . . . . . . . . . . . . . .  30 
Video Easel . . . . . . . . . . . . . . . . . . . 30 
Visicalc . . . . . . . . . . . . . . . . . . . . . . .  1 80 

P R I NTERS,  M O N I T O RS ,  D I S KS 

Daisy Wheel Pr inter by C. ltoh 1 750 
Paper Tiger 445G . . . . . . . . . . . . . 725 
Paper Tiger 460G . . . . . . . . . . . . .  1 1 94 
Paper Tiger 560G . . . . . . . . . . . . .  1 495 
Qume (shi pped FREIGHT 

COLLECT) . . . . . . . . . . . . . . . . .  2499 
S i lentype w/i nterface . . . . . . . . . 349 
Amdek Color Mon itor . . . . . . . . .  349 
Amdek G reen Screen . . . . . . . . . 1 69 

Amdek/Leedex B/W 1 2" 
Mon itor . . . . . . . . . . . . . . . . . . . . 1 29 

NEC 1 2" G reen Screen . . . . . . . 239 
Sanyo 9" B/W M onitor . . . . . . . .  1 69 
Sanyo 1 2" B/W Mon itor . . . . . . .  255 
San yo G reen Screen . . . . . . . . . . 309 
Dysan Disks (pkg .  1 0) . . . . . . . . 50 
Memo rex D isks (pkg .  1 0) . . . . . 40 
Opus D isks ( pkg .  1 0) . . . . . . . . . 30 
Verbat im "Gold"  (pkg .  1 0) . . . . .  35 

M O NTH LY SPECIALS! 
VERSA-WR ITER  D I G ITIZER $239 SSM A l O  $ 1 49 

ROM 

24K Bytes (expandable to 32K Bytes) 

200 BYTE January 1982 

CPU 
�-tPD780c-1 (Z-80Acompatible), 4MHz 

32K Bytes (expandable to 1 60K Bytes 
with PC-801 2A 1/0 Unit. 

The end of the compromise. 
Circle 95 on inquiry card. 



AT TH E R I G HT PR I CE 
pplc!® ][ 

48k com puter 
A P P L E  I I  64K 

$1 249 

DISK WITH CONTROLLER NEW DDO 3.3 $529 
WITHOUT . . .  $445 NEARLY EVERYTHING  FOR APPLE 

I NTERFACE CAR D S  F O R  YO U R  APPLE 

Asynch ronous Serial by CPS M u lt i funct ion by Mtn .  Comp . . . 239 
CCS #771 0A . . . . . . . . . . . . . . . . . . . . .  1 29 I EE E  wi th  Cable by CCS #7490A . . .  1 29 

Centron ics Pr inter by Paral le l  by CCS #7720A . . . . . . . . . . . .  99 
CCS #7728A . . . . . . . . . . . . .  . . . . . . . . 99 SSM A I O  . . . . . . . . . . . . . . . . . . . . . . . . . .  1 89 

APPLE SO FTWARE APPLE ACCESS O R I ES 

Adv M icrosoft . . . . . . . . . . . . 27 
A l ien Rain by B roderbund . . . . . . . . . . 1 9  
Apple P ie by Programma . . . . . . . . . . .  1 1 9  
Apple-Oids by CPC . . . . . . . . . . . . . . . . 25 
Apple Pan ic by B roderbund . . . . . . . . 24 
Asteroid Field by Caval ie r  . . . . . . . . . . 1 9  
Basic Compi ler  by M ic rosoft . . . . . . .  349 
Business Pkgs. by Continental . . . . . .  1 99 
Cosmos M ission by Astar . . . . . . . . . . 1 9  
Desktop Plan I ®  . . . . . . . . . . . . . . . . . . . 69 
DB Master by Stoneware . . . . . . . . . . .  1 99 
Data Factory by M i crolab . . . . . . . . . .  1 29 
Gorgon by S ir ius . . . . . . . . . . . . . . . . . . 35 
Hung ry Boy by Astar . . . . . . . . . . . . . . .  2 1  
H i-Res Footbal l  by  O n-Line . . . . . . . . 3 1  
Home Money M inder  b y  Cont i nental 29 
Mag i c  Wi ndow by Art-Sci . . . . . . . . . . 89 
O rb itron by S i r ius . . . . . . . . . . . . . . . . . .  25 
Personal F i l i ng  System . . . . . . . . . . . . . 84 
PFS: Report . . . . . . . . . . . . . . . • . . . . . . . 84 
Phantoms 5 by Siri us . . . . . . . . . . . . . . 29 

Pool 1 .5 by I DS . . . . . . . . . . . . . . . . . . . .  29 
Pu lsar I I  by S i r ius . . . . . . . . . . . . . . . . . .  25 
Raster B laster by Budgeco . . . . . . . . . 24 
Robot War by M use . . . . . . . . . . . . . . . . 3 1  
Sneakers by S i rius . . . . . . . . . . . . . . . . . 24  
Spel lstar by M i c ropro . . . . . . . . . . . . . .  229 
Sargon I I  Chess Game by Hayden . . 29 
Space Game A lbum by Budgeco . . . 39 
Space Eggs by S i r ius . . . . . . . . . . . . . . 25 
Space Raiders by USA . . . . . . . . . . . . . 25 
Star Th ief  by Caval ier  . . . . . . . . . . . . . . 25 
Sub- Log ic  FS-1 F l ight  S imu lator . . . .  34 
Super  S ing le  D isk Copy Rout ine . . . .  35 
Super  Stel lar T rek by Rai nbow . . . . . 33 
Supertext I I  by Muse . . . . . . . . . . . . . . .  1 29 
Typing Tutor by M icrosoft . . . . . . . . . .  1 7  
Ult ima by CPC . . . . . . . . . . . . . . . . . . . . 35 
Visicalc I ®  . . . . . . . . . . . . . . . . . . . . . . . . .  1 09 
Wizard & The Pr i ncess by On-Line . . 32 
Wordstar by M icropro . . . . . . . . . . . . . .  329 
Zork by CPC . . . . . . . . . . . . . . . . . . . . . . 34 

Complete Line of Mountain Computer 

& Personal Software Products 

1 6k Ramcard by M P C  . . . . . . . . . . . . . .  1 39 
Analog to D ig ital Converter by CCS 

#7470A . . . . . . . . . . . . . . . . . . . . . . . . . .  99 
C lock/Calendar Modu le  by CCS 

#71 1 4A . . . . . . . . . . . . . . . . . . . . . . . . . .  75 
Copyrom by Mtn .  Comp.  . . . . . . . . . . . 51 
D O S  3.3 - 3.2 Switch . . . . . . . . . . . . . .  29 
Epson Pr inter  Stand . . . . . . . . . . . . . . . 29 
Expansion Chassis by Mtn.  Comp . . . 295 
J oystick  . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
Lower Case Adapter by M P C  . . . . . . . 35 
M icrostand for Apple & 

2 D isk  Dr ives . . . . . . . . . . . . . . . . . . . . 30 
M icro-Sci A-40 Disk D rive . . . . . . . .  CALL 
M ic romodem I I  by Hayes . . . . . . . . . . .  299 
Sup-R-Term by M & R  . . . . . . . . . . . . . . .  3 1 9  
Padd les b y  T & G  . . . . . . . . . . . . . . . . . . . 32 
Prog ram mable Timer Module  by CCS 

#7440A . . . . . . . . . . . . . . . . . . . . . . . . . .  99 
Solder Ta i l  Board by CCS #751 0A . . 22 
Smartmodem by H ayes . . . . . . . . . . . .  239 
Thunderc lock by T h u nderware I n c  . .  1 29 
Versa-Writer D i g it izer 

D rawi ng System . . . . . . . . . . . . . . . . .  239 
Keyboard Enhan cer  by V idex . . . . . . .  1 1 5  
V ideoterm (80-co lumn card) 

by V idex . . . . . . . . . . . . . . . . . . . . . . . .  31 9 
Wi re Wrap Board by CCS #7500A . . . 21 
Z-80 Softcard by M icrosoft . . . . . . . . .  299 

CALL FOR F R E E  B RO C H U R E !  1 -800-854-2833 
• 

TO ORDER:  Phone or mail orders invited using VISA. MASTERCARD. 
AMERICAN EXPRESS. cashier"s or certified check. money order or personal 
check (allow 10 business days for personal or company checks to clear). 
We accept PO's from Fortune 500 companies & U.S. Gov. Agencies. COD's 
accepted. Include 5% for UPS shipping,  handling and insurance on all 
orders not prepaid with cash. Min. $5 shippinQ. APO & FPO include 5% ($15  

m i n . )  f o r  postage. Shipping in CA add 6% sales tax.  FOR EI G N  O RDERS 
include 1 %  handl ing ($5 min.) shipped air  freight collect only.  Credit  card, 
COD's & PO's not accepted on foreign orders. Please include phone number 
on al l  orders. All equipment is in factory cartons with manufacturer's war
ranty. Open products not returnable. Restocking fee charge for returned 
merchandise. Equipment subject to price change & availabil ity. WE SHIP 
THE SAME DAY ON MOST O R D E RS! 

(71 4) 579-0330 • M A I L  T O :  1 251 B R OADWAY, E L  CAJ O N ,  CA. 92021 

AUTHORIZED APPLE SALES & SERVICE 

Circle 95 on inquiry card. 
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discovered, a new reading midway 
between the processor and the bad 
reading is made. In this way, the bad 
component will eventually be located 
through elimination. Conversely, if a 
good reading is found at the mid
point, the same technique is used, but 
in the other half of the circui t.  

A good compromise is to take the 
initial readings at the S-100 bus lines, 
which can be accomplished quite eas-

ily with the aid of an extender board. 
This will very quickly indicate if the 
problem is on the processor board or 
elsewhere . 

It is possible to test the other 
boards in the system, but keep in 
mind that the signatures obtained on 
the boards will vary as the board ad
dresses are changed. Therefore, it is 
important that signature readings and 
the switch settings be recorded on the 

Operating B&K Precision's Model SA-1010 Signature Analyzer 

One instrument that will perform 
signature analysis is the B&K Precision 
Model SA-1010. It consists of a mea
surement unit containing the circuitry 
required to generate the signature, and 
SP1 control and data probes, which 
are attached to the basic unit with a 
connector. 

The SP1 probe assembly consists of 
a control probe and a data probe. The 
control probe provides the control
signal interface between the system 
under test and the signature analyzer. 
The pod also contains switches to 
select positive- or negative-edge trig
gering of the control signals. Addi
tionally, a switch is provided to select 
between CMOS (complementa ry 
metal-oxide semiconductor) and TTL 
(transistor-transistor logic) threshold 
levels. 
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The data probe is used to sample the 
data stream being measured. Built into 
the probe is a logic probe, which has 
LEOs (light-emitting diodes) to indicate 
the presence of high and low logic 
levels and pulses. The pulse LED will 
remain lit for a minimum of 100 ms, 
allowing the user to observe pulses as 
short as 10 ns. Also on the probe is a 
reset button that is used in conjunction 
with the hold button on the signature 
analyzer. 

The SA-1010 unit contains a 4-digit 
display, used to show the signatures 
from the system being tested. To the 
left of the display is a Gate LED that, 
when lit, indicates that a measurement 
is being made. To the right of the 
display is an Unstable Signature LED. 
The Unstable Signature LED lights 
whenever the current signature reading 

schematic or on a table when the 
system is set up initially (see figure 3 
and table 2) .  This will give you 
something to compare your readings 
with when a problem does occur. 

Memory devices, ROMs (read-only 
memories), and 1/0 (input/output) 
circuits, asynchronous and other
wise, can be checked with the 
signature-analysis technique . Most 
often this is done with the aid of 

is different from the previous reading. 
This is useful in tracking down inter
mittent faults. 

Under the display are three switches. 
The left switch is the Power switch. In 
the middle is the Hold switch. When 
the Hold switch is depressed and the 
reset button on the SPl data probe is 
pushed, a new signature will be 
generated and "held" on the display. 
When the Hold switch is in the ex
tended position, signatures will be 
generated as long as a data stream is 
being sampled. The switch on the right 
is the Unstable Hold switch. When 
pressed, it will latch the Unstable 
Signature LED on whenever a change 
from one reading to the next occurs. 
To reset the Unstable Signature LED, 
the Unstable Hold button should be 
returned to the extended position. 
When in the extended position, the 
Unstable Signature LED will be lit only 
from the time a difference in two 
readings occurs until two consecutive 
identical readings are made. 

Above the data-probe connector are 
connectors used to self-test the unit. 
When the control and data probe sig
nals are connected to the appropriate 
points on the front panel, a signature 
of 0055 will be displayed if the instru
ment is functioning properly. 

On the back panel is an output con
nector for an internally generated 
1 MHz TTL-level clock. This clock 
can be used if the circuit under test has 
been removed from a system and clock 
pulses are required to drive the circuit. 

The SA-1010 has a maximum oper
ating speed of 20 MHz. Data must be 
present on  the input line for a 
minimum of 10 ns prior to the clock 
pulse. No hold time is required after 
the clock pulse. 



So useful and 
adaptable it's like 
having an Award 

Winning programmer 
on staff. 

What is GBS? 
GBS is both a powerful, relational data 

base management system . . . and, more 
importantly, a very powerful applications 

development tool. As such, it can deliver pro· 
grams that match your specific business require· 

ments . . . not just those of the average business. 
The final result is increased productivity now and in 

the future. 

Surprisingly Easy to Use 
GBS has been honed and refined for two years, so it meets the 

needs of the user who wants programs that work without a lot of 
computerese! To that end, GBS operates with a simplified fill-in-the· 

blanks approach. The user merely fills in blanks and GBS does tlie 
rest . . .  acting like an in-house programming whiz! 

Since you need know only 1 5  instructions to utilize the full scope of GBS 
you should be able, after studying our exceptional documentation for a few 

hours, to develop your own business programs . . .  general ledger, inventory 
control, order entry, job costing and more. 

Relational Data Base 
Management of business records is a must for profitability. GBS 

handles it for you with unbelievable accuracy, speed and ease. For 
example, three data files of up to 64 thousand records and 1 

million characters can be concurrently in use . . .  and multiple 
indexes fully maintained (yes, fully maintained!). GBS . . .  truly 
the quality solution in business software. 

Circle 31 4 on inquiry card. 

Only $700. On disk, including documentation. 
Requires CP/M* 

Dealer and distributor inquiries invited. 

Q<IALilY SOFlWARE 

em 6660 Reseda Blvd., Suite 1 05 
Reseda, Calif. 91 335 

. 
(213) 344-6599 

'CP/M is a trademark of Digital Research. 
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Figure 3:  An example of how a schematic diagram might b e  annotated t o  include 
signatures. 

CROM E M CO G SA SALES 
T O  ALL GOVERNMENT USERS 

AND PURCHASERS 

Systems Support ,  Inc.  is a GSA qual if ied Cromemco 
ven d o r  under  A D P  Sched u le Contract No.  GS-OO C-
0290 1 . Pu rc hase d i rect l y  f ro m  us u nder o u r  gen
e rous sched u le terms and e l i m i nate the s low bid
d i ng p rocess. Our suppo rt comm itment g uarantees 
re l iable p rod uct operat i o n .  

For more information call o r  write 

SYSTEMS SU PPO RT, I N C. 
1 208 Shady Way 

South Charleston, WV 25309 

(304)766-7762 
An Eq ual O p p o rt u n ity E m p l oyer 
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special diagnostic programs devel
oped for the system. For more infor
mation, consult the references listed 
at the end of this article. 

Conclusion 
Signature analysis is a trouble

shooting technique that is invaluable 
in locating hardware faults in com
plicated microprocessor circuits. To 
make maximum use of the technique, 
special programs should be used. 
However, since most systems do not 
presently incorporate this capability, 
free-running analysis is a viable alter
native. The major limitation of 
signature analysis should be reem
phasized :  i t  is . imperative that 
signatures be generated and recorded 
on the system before it breaks 
down. •  
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1 .  Hewlett-Packard Company. A Designer's 

Guide to Signature Analysis. Application 
note 222. 

2 .  Ogdon, Gary. Signature Analysis: A Way 

to Enhance the Serviceability of Micro
processor-Based Products. The Hewlett
Packard Conference for Improving Pro
ductivity, Chicago, June 28 and 29, 1 979. 

3.  Stefans k i ,  Andrew.  " F ree Runn ing  
Signature Analysis Simpl ifies Trouble 
Shooting . "  EON, February 5, 1 979. 
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�'ADVANCING PROFESSIONALISM" 
Register now for the most prestigious 

computer conference in the world. 
* The conference that has progressed in 

quality each year since its inception. 
* The conference that continues its dedication 

to Advancing Professionalism - through an 
intensified emphasis on excellence in: 

Plenaries and technical sessions 
Professional Development Seminars 
Services to international visitors 
Exhibits of the latest teclmological advances 

* The conference that this year honors the 
developers of FORTRAN, the pioneer computer 
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* The one computer conference you can't 
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Technical Forum 

Analyze Audio by Visualizing 
Dr. Thomas Phillips 

22 Newton Ave. 
Norwich, NY 13815 

Listing 1 is a program that allows you to digitally 
record approximately 1 second of sound (a word, a 
phrase, or a musical note) ,  play it back (forward or 
reverse) ,  and display all or any portion of it on a video 
screen. A routine is included that allows reverberation 
with variable delay; both are in 8080 source code. 

My system uses a Cromemco D + 7 A AID (analog-to
digital) converter and a Cromemco Dazzler as the 
graphics display. To record 1 second of sound (at the 
maximum sampling rate), 28 K bytes of programmable 
memory (from hexadecimal 7000 to EOOO) are required. 
In addition to the 219 bytes of memory required by the 
program, 2 K are used by .the Dazzler display (driven by 
a short point-plotting routine in low memory) .  

Listing 2 is a North Star BASIC program. It i s  the main 
control program and is used to alter the audio parame
ters. The reverberation routine allows a time delay (ad
justed by setting the joystick on the Cromemco console, 
analog input port 26). As Tom O'Haver discussed in his 
article "Audio Processing with a Microprocessor" (June 
1978 BYTE, page 166), a long delay gives a reverberation 

Listing 1: 8080 routines for the audio-analysis program. 

�1 �:: : ���iF' � AAP2 ;�20 uwumuuumumuuuuuuuuuummuuuum (;[;30 l tU (�4') ; AUDIO ANALYSIS PROGRAM m 
0050 ; BY TO� P�ILLIF'S 1 1 -30-79 Ut 
i060 ; TO BE LOADED AT 0600H Ut oo7o * m 
0000 ; FUNCTIONS: iU 
0090 ; 1 INPUf VOICE SAMPLE lU 
0100 ; 2 PLAY VOICE SAMPLE FORiiARD lU 
0110 ; 3 f'LAI VOICE SAiii'LE BACKW!IRD lU 
0120 ; � REVffiBERATJON ( VARIABLE ) lit 
0130 i 5 DISftAY EACH POINT SAMPLED FRO/I 7000H TO EOOOH lh 01�0 ; 6 D!Si'LAY EACH POINT ( IN NARROWER RANG£ ) lU 0150 • m 
0160 thUiUiUW***********UiUituumtuumuuuuuuu 
0170 Jr!P 202BH JUMP TO NOOTH STAR DOS 
0180 STAf:T Jlil' CONS JUI1f' TO HAIN ROUTINE 
0190 f'f'C DB 253 POINTS PER COLUHN 
0200 TOf' DB OEOH TOP ADDR£55 IN H OF HL 
0210 BOT DB "WOH BOTTDH ADDRESS IN D OF DE 
0220 ;uu;;;mumtttutUiUUiiUUUUUUUiUUiUtuUU 
0130 * 
01+0 i THIS ROUTINE COLLECTS THE INPUT SAMPLE IN RAH BUFFER 0250 * . 
0260 .UliiUtUUiiUiiiiiiiUUUiUUUUUUtUUUtuiUUU 0270 INPUT LXI Hr07000H HL -> BOTTOH ( BEGINNING ) OF SAHPLE 
0280 LXI BrOEOOOH BC -> TOP ( END ) OF SAHi'LE 
02'10 INf· IN 27 GET BYTE FROH A-D PORT 0300 HOV H rA PUT IN SAMPLE BUFFER 
0310 INX H INCREHENT POINTER 
0320 HOV ArH 
0330 CHP B TOP OF SAHPLE? 
03+0 JZ CONS YESr GO TO CONSOLE 
0350 JHP INP NDr GET NEXT BYTE 
0360 iiUI:WiiUiUiUi*UU*UUU*UUititttUUUiUUUUU*UUUU 
0370 i 
0380 i THIS IS THE MAIN ROJT!NE �HICH SCANS THE CROIIEHCO CONSOLE 
0390 * 25� = 1 2�5 = � ! 2 
0+00 i 253 = 2 2{6 = { ! 1 ( BYTE AT PORT 2• = BUTTONS DEPRESSED ) 
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effect and a short delay causes a comb filter effect .  With 
simple modification of the routine, phase phlanging 
could be performed. 

Music enthusiasts can use this program to analyze in
dividual notes of a particular instrument and to deter
mine the amplitude of the major harmonics (via brute 
force or Fourier transformation) .  The results can help 
synthesize that instrument .  (See Hal Chamberlin's "Ad
vanced Real-Time Music Synthesis Techniques, " April 
1980 BYTE, page 70. )  

The linguist can graphically demonstrate the subtle dif
ferences in enunciation, such as the unaspirated "Qui" in 
Spanish or French versus the aspirated "Key" in English. 
(See photos la and lb. )  Some experimentation may 
reveal "lie detector" applications involving vocal-stress 
analysis . 

If you're a computer-speech experimenter, detailed 
analysis of vowel sounds and other phonemes can be 
made, which could help you develop software for speech 
simulation without the attendant hardware so common 
today. • 

041 (I ; 251 = 3 2-4-3 :: � � 3 
0+20 t 
0{30 UiUiUil:UiUiUi*iUWWUUntiUUtuiUUiUUittuUUiUU (�{0 CONS NOP 
0+50 IN 2• SCAN CONSOLE 
0{60 CPI 25! IS IT 1 ? 
0!70 JZ INPUT YESr GET AUDIO INPUT SAMPLE 
0!80 CPI 253 IS IT 2 ? 
0+90 JZ PLAY YESr PLAY SAHPLE OSOO CPI 251 IS IT 3 ? 
0510 f:Z YESr RETURN TO BASIC CONTROL 
0520 CPI 245 IS IT • � 2 ? 
0530 ,Jz BACK YES, PLAY SAHPLE BACKIIAADS CoSiO CPI 246 IS IT • � 1 ? 
0550 JZ REVRB YES, GO REVERBERATE 
0560 CPI 2+3 IS IT • � 3 ? 
0570 JZ WAVE YESr DISPLAY WAVE 
0580 JHP CONS NOr GO RESCAN CONSOLE 
0590 UiUitUutUiUUUiiliUiUUUtutuUitiUUU 
C600 i 0610 i THIS ROUTINE PLAYS THE SAMPLE FORW!IRDS 0620 * 0630 *iUUUiiii:UUWi*U*UiUiUUUUUUUUiUU OHO PLAY LXI Hr07000H HL -> BOTTOM OF SAMPLE 
�650 LXI BrOEOOOH BC -> TOP OF SAIIPLE 
0660 PL MGV A, h GET NEXT BYTE 
067 0 OUT 25 SOUND IT �680 INX H INCREMENT POINTER 
0690 MO� A rH 
0700 Ci1P B TOP or SAMPLE? 
0710 JZ CONS YESr JUIIP TO CONSOLE 
0720 JHP PL NOr GET NEXT BYTE OF SAMPLE 
0730 tiUUUUiUtUU*U*tt.UUtUiUU 0740 * 
0750 * !HIS ROUTINE IS THE SAME AS ' i'LAY' 
0760 i EXCEPT IT PLAYS THE SAMPLE IN REVER"o£ 
0770 � 078j wuuumummuummuuu 079<''; B.�O: LXI HrOEOOOH G8(;J LXI Br07000S t<ll1 0  BA MDV A.� Listing 1 continued on page 208 

Circle 376 on inqu i ry card. -+ 



Vista Makes a Powerful Statement. 
Mass storage. Music and 
video boards. Memory. 
Whatever you need to make 
your computer system more 
powerful and versatile, Vista 
Computer Company can . 
provide . it. 

Ask us about disk drive 
subsystems. We have complete· 
hardware/ software packages for 
the Apple®,  TRS-80TM a nd S-1 00 
computer systems. 

Ask us about advanced 
components for Apple® 
computers. We'll  describe our 
Type-Ahead Buffer, Vista Vocalizer, 
Vision-80 and much more. 

Our Products 
Speak for 

Themselves. -

Ask us about our V- 1 000, a 
dual, eight -inch subsystem 

that combines state-of -the
a rt tech nology with state-of

your budget grictn�;J. 

Ask us about the most 
innovative peripheral for the 

Apple®, and we'l l  give you a 
complete description of our A800 

floppy disk controller. 

Ask us for whatever you need to 
make your particular system fill 

your particular application. Whefl· 
you supply the questions, we 

supply the answers. 

VlstaCOMPUTHR 
COMPANY 

1 31 7 E. Edinger Avenue 
Santa Ana, CA 92705 

( 714) 953-0523 
·ea11  Toll Free (800) 854-801.7 

®Apple Is a registered trademark of Apple Computer. Inc. 
�ms-ao is a trademark of Radio Shack. a Tandy Co. 
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OB20 OUT o< "" W30 D''V H "' ua.;.j NOV A,H 

0050. CHP 
0860 JZ COMS (1370 JHP BA . 
(1880 I.UiUUUiUtU:UUiUidUUiUtuUUU 

WIO I. 
0900 i THIS f:EVEF:BERATION ROUTINE TAKES Tff: 

0910 i INF'UT SAiiPLE CONTINUOUSLY I. PLAYS IT 

0920 t BACii CONTINUOUSLY, THE !HAY IS 

Gi30 * I:ETERMHliii BY THE DIFFERENCE BETWEEN 
09+0 t REGISTER PAIRS DE I. BC, 
0950 * 0160 �:wutuummuuummmuutuuu 
0970 ;:EVRB LXI B.07000H SET INPUT POINTER 

0980 IN 26 GET REVERB DELAY BYTE (fll;; SUI 30 SUBTRACT 30 TO CALIBRATE 
100� MO'J DoA SET OUTPUT POINTER ;r.f (, MVI EoOOH OIIJ.'J 
:nv REV IN 27 GET VOICE BYTE 1030 STAX B PUT IT WHERE BC POINTS 1040 INX B INCREMENT INPUT POINTER 
1050 LDAX D FILL A WITH OUTPUT POINTER BYTE 

1060 OUT 25 SOUND IT 
1ij70 INX D INCREH£NT OUTPUT POINTER 
108� HOV AoB 
1090 CPI OEOH IS !lf'UT POINTER AT HI'? 
1100 cz RSTB YES, RESET TO BOTTOM 
1110 HOV AoD 
1120 CPI OEOH IS OUTPUT POINTER AT T<P? 
1130 cz RSTD YES, RESET TO BOTTOH H+O IN 24 CHECK CONSOLE 
1150 CPI 251 IS 3 DEPRESSED? 
1160 JZ 2AWJ YES, RETURN TO BASIC CONTROL 
1170 CPI 247 IS 4 DEPRESSED ? 
1i80 JZ REVRB YES, GET NEW REVERB DELAY BYTE 
1190 JHP REV NOo CONTitruE WITH SAKE DELAY BYTE 
1200 RSTB LXI Bo07000H 
1210 RET 
1220 RSTD LXI Do07000H 
1230 RET 
124\i UiUUduiUUiUWUUiUiitUUiUUU 
1250 * 
1260 i ' WAVE' !II SPLAYS TH£ SAMPLE 
1270 i ON THE GRAPHICS DEVICE 1280 i 
1296 i ' PIXEL' IS A USER SUPPLIED ROUTINE TO 1300 i PLOT A POINT , 
1310 * 

1320 l ' X' IS A MEHORY LOCATION USED FOO STORAGE 
1330 i OF THE X-COORDINATE LOCATION, 
1340 * 
1350 * 'Y '  IS A HEnDRY LOCATION USED FOR STORAGE 
1360 I. OF THE Y-COORDINATE LOCATION, 
1370 I. t:JSO uuwumuuuuuuuuuumuuuu 
1390 WAVE HOP SET UP CONSTANTS 
1WO iiVI Ad 
1!10 STA SWB TURN PIXEL ON 
1420 HVI Ao O X LOCATIOH=O ( B£GINNING IJ" SCREEN ) 
1+30 STA XLOC 
1+40 LDA PPC POINTS PER COLOO IN B 
H50 MOV BoA 
1460 LDA Tor 
1470 MDV Do A TOP IN OC !480 MVI EoO 
1!9(; LDA BOT 
1500 liOV HoA BOTTOH IN Hl 
1516 HVI LoO 
1520 WA liOV AoH GET NEXT BYTE ( Alfi.ITUOC) 
1530 AD! 68 CALIBRATE !IHTER IJ" SCREEN 
15�0 STA y STORE AS Y-cooRDIIIATE 
1550 LDA XLOC GE&JmDJ:HATE 
1560 DCR B D£ T ; LAST POINT! 
1570 JNZ W1 NO, COKTitu: 
1580 INR A YES, INCREI(HT X LOCATION 
1590 PUSH PSW SAVE XLOC 
1600 LDA PPC 
1610 iiOV BoA RESET POINTS PER Clli.IIH 
1620 POP PSW I!ESTOOE XLOC 
1630 W1 STA XLOC STOOE X LOCATHJI 
11>40 STA X 
1650 PUSH D 
1660 PJJ� B 
1670 CALL PIXEL PLOT A POINT 
1680 POf' B 
1690 POP D 
1700 INX H I HCI!EiifHT POINTER V10 iiOIJ AoH 
1720 Clf> D POINTER AT TOP? 
1730 Jll IIA Hfl, GET NEXT Bm V+O JHP COifS YES, CO SCAH COHSllE 
1J<� PIXEL EllU 10 PLOT A POINT 
1760 X EOU 1 3  X LOCATION IJ" PIXEl 
1770 y EIIU 14 Y LOCATION IJ" PIXEl 
1780 SWB EQU 1 5  1 =PIXEL ON 2=PIXEl (ff 
1790 XLOC DB 0 1800 * 

Treat your Apple wrong 
and it will do you wrong 

You need a true data base 
management system, 
not merely a f i le  management system, for 
product ive app l icat ion development for an Apple. 

What you don't need 
is a "pretender", . . . a so-ca l led "data base 
system" that offers no m ore than ISAM o r  
b-tree fi les, somet imes with secondary keys. 

208 january 1982 © BYTE Publications Inc 

Why a "pretender" falls short: 
Does not a l l ow records of many d i fferent record 

types to be integrated. 
Does not a l low record interrelat ionsh i ps to be 

easi ly represented and ut i l ized. 
Does req u i re forced data red undancy. 
Does not enforce data integrity and consistency. 
D oes not provide bu i lt- in recovery capabil ity. 
Does not al low performance tu rn i ng .  



Treat your Apple right 
(and it will do you right) 

To t reat your  Apple r ight, you need the 

Z-65 DATA BASE PROCESSOR 
As an appl i cation development tool for the Apple 
Computer, the Z-65 is unmatched in  power, 
flexibil ity, and productivity. The Z-65 consists of a 
ZBO cpu,  a 6502-ZBO interface, and a Z-80 
impl ementation of M OBS, the lead i n g  data base 
management system for smal l  computers. With the 
Z-65 you get: 

the convenience of performing a l l  development 
in  the Apple DOS and A pp lesoft BASIC 
env i ronment. 
a dramatic increase i n  the memory avai lable for 
appl icat ion p rograms. The Z-65 is on ly 20Kb, 
the most compact data base software in 
existence. 
a significant increase in speed; data 
manipu lation is handled by the ZBO cpu.  

state-of-the-art data base m anagement 
· features avai lable only in  M ic ro Data Base 

Systems' M OBS. 

Enjoy genuine data base management 
MOBS p rovides host language interface, ad hoc 
retrieval with a s ing le  statement, control over data 
redundancy, automatic data i ntegrity and security 
enforcement, automatic t ransact ion logg ing  and 
recovery, dynamic restructu r ing . . .  and m ore. 

M OBS is the most wide ly u sed genu ine data base 
management system in the world of smal l  
computers. I t  offers extraord i nari ly f lex ib le data 
structu r ing fac i l it ies, far s uperio r  to the o ld 
h ierarch ical ,  network, and relat ional  approaches. 

The Z-65 is revolutionary! 
It w i l l  revolut ionize your approach to appl ication 
development. I t  w i l l  enable you to take fu l l  
advantage of t h e  real potent ia l  of y o u r  Apple. I t  w i l l  
reduce programming effort a n d  increase 
performance. For fu rther  in format ion ,  ca l l ,  w rite, o r  
TWX us today! 

----�-----------
Ask about our  educational courses on app l ication 
development with data base. 1!------------------- ----- - ---- - - - - -- ----------

SeHing standards of excellence for data base 
software . . .  worldwide. 

�i£r� v 
Dutil Huse • : 

5ustems. in£. 
Box 248 
Lafayette, I n d iana 47902 
31 7-448-1 61 6!TWX 81 0-342-1 881 

Dealer/ distributor/ GEM inquiries invited. 

Circle 236 on i nqu i ry card. 

0 Yes, I 'm interested. P l ease cal l  me. 

0 Please send me the  complete M OBS Manual  Set 
(5 Manuals + tutorial materials) at $85 per Set 
Ind iana residents please add $3.40 sales tax. 

Name Title __ _ (Please print) 
Company ------------------
Address ________________ __ 

City --------=-----��-----(State) (Zip) 
Phone -----------------
MAIL TO: Micro Data Base Systems, Inc. 

P.O. Box 248-B 

Lafayette, IN, 47902 
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Listing 2: North Star BASIC driver program to be used with 

LIST 
100 I ' BAAf' � BAAP2' 
llO REM 120 REM BASIC AUDIO ANALYSIS PROGRAM I BMP )  

listing 1 .  
360 INF'UTI'BOTTOH:' rB \ FILL 1544r B  
370 INf'UT ' TOP: ' , T \ FlU !543r T 380 IF B=O THEN 170 
390 FILL 1542rl T-Bll2 \ REH POINTS PER COLUHN 
!CO FILL Hr 127 130 REM INTEGRATED WITH HACHINE LANG ROUTINE AT ObOOH 

1W REH BY TOH PHILLIPS 1 1-30-79 
410 FILL 15rl 420 FOR X=O TO 128 STEF' I 128/I T -B l l \ REH OPTIONAL SCREEN DISPLAY OF CALIBRATION 

150 REH 
160 !CHRS( 7 h\OUTl4rO\FOR A=1 TO 700\ N£XT A \  REH TURN OFF DAZZLER 
170 I '  1 - INPUT< I l PLAY! 2 )  REVERSW & 2 l R£VERIH & I )  RETURN( 3 l' 
180 I'  2 - DISPLAY ANY SECTION Of INPUT SAHPLE' 
190 i ' 3 - AUTOMATIC INCREHENTI NG SEGIIENTAL DISPLAY' 
200 INPUT' YilJR Cfn!CE : '  rA 
210 ON A GOTO 220,320,480 
220 REH 
230 REM I INPUT - PLAY - REVERSE - REVERB l 
240 REH 
250 OUT H, 0 \ REH TURN OFF DAZZLER 
260 FILL 1544, 1 12 \ REH BOTTOH 
'}]0 FILL 1543r224 \ REH TOP 280 FILL 1542r255 \ REH POINTS PER COLUHN 2'10 A9=CALU 1539 ) \ REH CALL AUDIO ANALYSIS PROGRAH 300 GOTO 170 
310 R£H 320 REii DISF'LAY ANY SEGHENT OF SAHPLE 330 REH 3W FILL 3r0 \ A9=CALU O l  \ REH CLEAR GRAPHICS DISPLAY 350 I ' ENTER '0 '  TO END' 

430 FILL 13rX \ A9=CALU 10  l 
440 NEXT X 450 A9=CALU 1539 l ibO GOTO 320 
470 REH 

\ REH CALL AUDIO ANALYSIS PROGRAit 

!80 REii AUTOMATIC INCREHENTING SEGHENTAL DISPLAY 410 REM 500 INPUT" INCREMENT: " , I 
510 FOR A=112 TO 224 STEP I 
520 FILL 3r0 \ A9=CALU 0 l \ 
530 FILL 15Hr A \ 540 FILL 1543rAtl \ 550 FILL 1542r U2 \ 560 IF A+I>224 THEN 610 

REH CLEAR GRAPHICS DISPLAY 
REH BOTTOM rnl WINTs PER COLUHN 

570 I 'NOW DISPLAYING' rA r '  TO ' rAt!' 
530 A9=CALU 1692 l \ REH DISPLAY WAVE 
590 I CHR$1 13) ,  600 NEXT A 610 OUT l4r0 620 GOTO 170 REA3Y 

\ REH TURN OFF DAZZLER 

The Birth of U N IXlM 

for CP/M lM ! 
Brings to CP/M 

some of  the 
BEST FEATURES 

of UNIX� 

The 

mitr�Sf)�l l ™ · POWER of U N IX 

• PO PU LA R I TY O F  

� C P/ M  

Ava i l a b le for adopt ion by: C P / M  S O FTWA R E  DEVELO PERS 
CP/M S O FTWA R E  US ERS 

Console 
Input/Output 
Redirection 

Automatic 
Command File 
Search Path 

Multiple Commands 
Per Line 

Direct 
Command File 
Execution 

Additional 
Features 

CP/M 2.2/32K Required 

* ADOPTION FEE: 
Manual Only: 

• Send Console Output to a File instead of or in addition to the screen 
Example: stat • . • > status - sends "stat" output to f i le "status" 

• Take Console I nput from a Fi le i nstead of the Keyboard 
· Exam ple: ed f i lename < script - takes "ed" commands from the f i le  "script" 
• I ndispensable for: graphic debugg ing, saving exact Screen Output for documentation, etc. 

• M icroShell f i nds your pr0gram. User concentrates on the big tasks, M i eroShell does the detai ls 
Permits development or data fi les on one drive and. a l l  programs on another 

• User-specified file types for Automatic Search. Exam ple: " .com", ".int", etc. 
• User-specif ied Search Path. Example: Current Drive 1 st, then Dr ive A, etc. 

• User types a logical g roup of commands to tie executed 
Example: compi le f i le; l i nk file; f i le 

• M icroShel l  executes the commands one at a t ime 

• Fi les of CP/M or M icroShell commands are executed by M icroShel l  si mply by typing f i le narne 
• User-speci f ied Command Fi letypes. Example: ".sh", ".sub", etc. 
• Argument substitution ($1 ,  $2, etc.) as w ith  CP/M SUBM IT/XSUB 

• User definable prompt w i th  Disk Drive and/or User N u mber optional 
• I nstall pr0gram to customize M i croShell to user's needs & system 
• Others - ORDER MANU:A.L FOR FULL DETA!LS n. 

$1 50.00 
$ 25.00 

Mai l  or Phone Adoption Requests to: 

21 53 Golf  Course Drive 
Reston, VA 22091 

(VA residents add 4% sales tax) 

VISA, Check or Money Order 

NEW 
GENERATION 
SYSTEMS,  i nc. 

(703) 476-91 43 
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CP/M - TM of Digital  Research Corp 
U N I X - TM of Bell  Telephone Labs 

Circle 273 on inquiry card. 



."'-ATARf 
Computers 
for people:" 

·---o 

aoo™ ss99 
4 1 0  Recorder . $59.00 
8 1 0  Disc Dme . . . $444.00 
822 Printer . $359.00 
825 Pnnler . $629.00 
830 Modem . $ 1 59.00 
820 Prmler $269.00 
850 Interface . $ 1 59.00 
New DOS 2 System . . . . . .  $21 .00 
CX70 Light Pen . $64.00 
CX30 Paddle $ 1 8.00 
CX40 Juy Sl i ck  . . .  $ 1 8.00 
CX853 16K RAM . $89.00 
M ocrolek 16K RAM . $75.00 
Mocrolek 32K RAM . . $ 1 69.00 
One year extended warranty . . . . . . . . . . . . . . • . . . .  $50.00 / � s\ ATARI 400 

1 6K . . . .  $329 
32K . . . .  $478 
48K . . . .  $555 

lntec 48K Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $249 
ATARI SOFTWARE 

CX404 Word Processor 
CX404 PI LOT 
C X 4 1 3  Microsoll  Basoc . 
CX4 1 0 1  lnv i lal oon To Progra ming I 
CX4 1 02 Kingdom . 
C X 4 1 03 S l a l osl ocs . 
C X 4 1 04 M ia l i n g  los!  
C X 4 1 05 Blackjack 
CX4 1 06 I n vi tat ion l o  Programmg 2 
CX4107 Biorylhm 
CX4 108 H a ngman . 
CX4

.
109 Graph II . 

$ 1 19.00 
$68.00 

. . $68.00 
. . . .  $ 1 7.00 

. $ 1 3.00 
. . . . $1 7.00 

$ 1 7.00 
$ 1 3.00 

. $20.00 
$ 1 3.00 
$ 1 3.00 

. .  . $ 1 7.00 
CX4 1 1 0 Touch Typong . 
CX41 1 1  SPACE I NVA D ERS . 
CX41 1 2  Stales & Capitals 

. $20.00 
$ 1 7.00 

. .  . . .  $ 1 3.00 
$ 1 3.00 CX4 1 1 <  European Counlnes & Capllals 

CX4 1 1 5  Morlgage & Loan Analysos . 
CX4 1 1 6 Personel F o l ness Program . 
CX4 1 1 7 1 nv o latoon To Programong 3 
CX41 1 8-20 Conversa\lonal languages tea.) 
CX4 1 2 1  Energy Czar 
CXL4001 Educatoonat Master 
CX600 1 - 1 7  Talk & Teach Senes tea. ) . 
CX8 1 06 Bond AnalySIS . 
CX8 107 Stock Analysos . 
CX8101  Stock Cha rl o ng . 
CXL4002 Basoc Comp u l o n g  Language . 
CXL4003 Assembler Edotor . .  
CXL4004 Basketball  . 
CXL4005 Video Easel . .  
CX L4006 Super Breakout . .  
CXL4007 MuSIC Composer 
CXL4009 Chess . 
CXL4010 3-D Tic-Tac-Toe 
CLS40 1 1  STAR R A. I D E R S . 
CXL40 1 2  MISSLE C O M M A N D  . .  
CXL401 3  AST EROIDS . 
CXL4015 Telelink 
Vi sicalc . 
Leiter Perlect (Word Processor) . .  
Source . 

. .  $ 1 3.00 
$59.00 
$20.00 
$45.00 

. $ 1 3.00 
. .  $21 .00 

$23.00 
$20.00 
$20.00 
$20.00 

. $46.00 
$46.00 
$24.00 

. .  $24.00 
$30.00 
$45.00 
$30.00 
$24.00 

. . . .  $39.00 
$32.00 

. . .  $32.00 
$20.00 

. . .  $ 1 49.00 
. . $ 1 09.00 

. . . .  $89.00 

(&commodore 

CBM 8032 $1 1 49 
4016 . 
4032 . 
8096 . 
CBM4022 Pr i nter . 
Tal ly 8024 
CBM C2N Casselle Dnve 
CBM4040 Dual Disk Dnve 
CBM8050 Dual Dosk Dnve 
CBM 2031 Single Disc Drive . .  
CBM 8300 Leiter Quality Printer. . 
CBM 8023P 132 Column Printer . 

SOFTWARE 
WordProJ Plus . .  
WordPro4 P lus  
Commodore Tax Package . 
V1sicatc . 
BPI General Ledger 
OZZ I n formation System 
Dow Jones Portlol10 
Pascal . 
Legal T1me Accou nt 1ng 
Word Craft  80 
Create-A-Base 
Power . 
Socket-2-Me 
J 1 nsam . 
MAG IC . 

$799.00 
$999.99 

. $1 795.00 
$629.00 

. . . . $1 699.00 
. . . . .  $69.00 

. $1 039.00 
. . . .  $ 1 349.00 

. . . . .  $525.00 
. . . . . .  $1 799.00 

. .  . $799 

$229.00 
. $329.00 
. $399.00 
. $149.00 

$329.00 
$329.00 
$ 1 29.00 

. . $239.00 
$449.00 
$289.00 
$249.00 

$89.00 
$20.00 
. SCa l i  

$ Call  

VIC 20 $259 
Vic-TV Mod u a l  $19.00 
V•c Casselle $69.00 
Vic 6 Pack Program . $44.00 
V I C 1 530 Commodore Datasselle . . $69.00 
VIC.1540 Disk Drive . $499.00 
VIC 1 5 1 5  VIC Graphic Pnnter . $399.00 
V I C 1 2 1 0  3K Memory Expander . $32.00 
VIC 1 1 1 0 8K Memory Expander $53.00 
VIC 1 0 1 1 RS232C Terminal  Interface . . $43.00 
VIC 1 1 1 2  VIC I E EE-488 1nterface . $86.00 
V IC 1 2 1 1 VIC 20 Super Expander . . . $53.00 
VIC1 2 1 2  Programmers Aid Cartridge . $45.00 
VIC 1 2 1 3  VICMON Machine Language Monitor $45.00 
VIC190 1  VIC AVENGERS . $23.00 
VIC 1 904 SUPERSLOT $23.00 
V I C 1 906 SUPER ALIEN . . $19 .00 
V I C 1 907 SUPER LANDER . $23.00 
V I C 1 908 DRAW POKER . $23.00 
V I C 1 909 MIDN IGHT DRIVE . $23.00 
VT1 06A Recreation Pack A .  . . . . . . . .  $44.00 
VT107A Home Calculation Pack A .  . . $44.00 
VT164 Programmable Characler/Gramegraphics . .  $ 1 2.00 
VT232 VICTenn I Terminal Emulator . . $9.00 

Ff/OW H EWLETT 
a!� PAC KA R D  

H P• 85 $2595 
NEW 1 H P• 1 25 . . .  . . . . . . . . . . . . . . . . . .  $3295.00 
H P•83 $ 1 795.00 
H P•85 16K Memory Module . . . . . . . . . . . . . .  $249.00 
5 '1• ·· Dual  Master Disc Drive . . $21 29.00 
Graphics Ploll e r  (7225B) . . . . . . .  $2079.00 
Call  for HP Software Prices & I n formation. 
Cal l  for Calculator prices. 

TI·99/4A $379 
PHC 004 Tl-9914 Home Computer . . . . . . . . . . . .  $399.00 
PHP 1 600 Telephone Coupler . . . $1 69.00 
P H P  1 700 RS-232 Accessories Interface . . . . . .  $1 69.00 
P H P  1 800 Disk  Drive Controller . $239.00 
P H P  1850 Disk Memory Drive . . . . . . . . . . . .  $389.00 
PH P 2200 Memory Expansion (32K RAM) . . . $239.00 
PHA 2 1 00 R.F .  Mod u lator . . . . . . . . . . . . . . . . . . . . .  $43.00 
P H P  1 1 00 Wired Remote Controllers(Pair) . . . . .  $31 .00 
PHM 3006 Home F i nancia l  Dec is ions . . . $26.00 
PHM 30 1 3  Personal Record Keeping . . . . .  $43.00 
P H D  5001 Mai l ing Lis! . $60.00 
PH D 5021 Checkbook Manager . . $ 1 8.00 
PH M 3008 Video Chess . . . . . . . . .  $60.00 
PHM 301 0  Physical Fitness $26.00 
PH M 3009 Football . . . . . . . .  $26.00 
PHM 301 8  Video Games I . . .  $26.00 
PHM 3024 Indoor Soccer . . . . . . . . • . . . . . . $26.00 
PHM 3025 M i n d  Challengers . $22.00 
PHM 3031 The A llack . .  $35.00 
P H M  3032 Blas l o . . . . . . . . . . . . . . . . . . . . . . . . . . $22.00 
PHM 3033 Blackjack and Poker . . . . . . . . . . . . . . . $22.00 
PHM 3034 H u s t l e . . . . . . .  $22.00 
P.HM.3036 Zero Zap . $ 1 8.00 
P H M  3037 Hangman . . . $ 1 8.00 
P H M  3038 Connect Four . . . . . . . . . . . . . . $18.00 
P H M  3039 Yahtzee $22.00 
PHM 301 7  Terminal  Emulator I .  . $39.00 
P H M  3026 E x t ended Basic . .  $88.00 
PHM 3035 Termioo!  Emulator I I  . .. . $45.00 

Call for the best prices on 
PRI NTERS 

by Epson, Diablo, TEC and Tally. 

DISKS 
by Atarl and M'axell.  

NO RISK • NO DEPOSIT ON PH O N E, C.O.D.  OR C R EDIT CAR D O R DE RS. 

east computer mail order west 
OVER 40 YEARS EXPERIENCE IN SOPHISITICATED ELECTRONICS . 

800-233-8950 .] H OW TO O R D E R: T BOO- 648-3351 
501 East Third Street Phone orders Invited or send check or money order and receive 

Williamsport PA 17701 free shipping In  the continental United States. PA residents add 

(717) 327 9575
, 6% sales tax. Add 3% for VISA or MC. Equipment subject to price • change and availability without notice. 

Circle 92 on inquiry card. 

P.O. Box 6689 
State Line, Nevada 69449 
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(la) (lb) 

Photo 1: Video display of sample sounds as captured by the audio-analysis routine. Photos la and l b  show the difference between 
aspirated and unaspirated enunciations of the word "Tom. " 

(2a) (2b) 

(2c) (2d) 

Photo 2: Progressive expansion of the word "boot. " Note that the calibration dots at the top of the display provide a reference for 
the extent of the expansion .  
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SAVE I on Software for APPLE I f ' 
S U PE R S PE C IAL - 50°/o O F F  

O N  TH E FOLLOWI N G  APPLE PROG RAMS 

APEX-The assembly lan g u ag e  o pe rat
i n g  syste m for t h e  A p p l e  I I -Total  contro l  
of y o u r  A p p l e-fast p ro g ra m  l oadi n g  a n d  
execut ion-Fex i b i l ity- Eff i c i e n cy. 
Now o n ly . . . . . . . . . . . . . . . . . . . . . $50.00 

XPLO-A B lock Structu red-Pascal type 
h i g h  l evel l a n g u ag e  o p e rat i ng u n d e r  
A PEX 
Now o n ly . . . . . . . . . . . . . . . . . . . . .  $40.00 

HA N DY D I S K- Ut i l ity p rog ram s  a n d  de
vice h a n d l e rs for the A PEX operat ing 
syste m-A powerf u l  a l tern ative to Apple 
D O S. 
N ow O n ly . . . . . . . . . . . . . . . . . . . . .  $20.00 

TH E EXTE N D E R-Extends A p p l esoff" 

by add i ng t h es e  f u n ctions:  
• Print  u s i n g  • Auto L i n e  N u m be r i n g  
• Deci m a l/H ex C o nvers i o n  • H ig h  
Resolut ion Screen Color  I n d i cat ion 
• S i n g l e  Color Scre e n  F i l l  a n d  more ... 
N ow O n ly . . . . . . . . . . . . . . . . . . . . .  $25.00 

• M akes predictions for a l l  1 4  N FL games each week. 

M O R E  APPLE SPEC I A LS 

PASCA L  G E N E RA L  L E DG E R- M e n u  
driven g e n e ra l  l e d g e r  progra m based o n  
the Osbor n e  Syst e m .  C ustomized u t i l ity 
for a true tu r n - key g e neral  ledger  syste m .  

$1 49 .00 

PROM BLASTE R- P rog ra m s  a l l  1 K to 
4K P R O M S  of 2 5XX & 2 7 XX s i n g l e  or 
m u lt i-voltage types-With a l l  p e rson a l ity 
mod u les a n d  read/w rite software. 

$1 49.00 

• Program's . data base is u pdated weekly from your local newspaper's game stat ist ics .  
• Keeps complete record of a l l  f inal  scores and standings. 
• R e-useable year after  year. 
• Very sophist i cated program, yet easy to operate. 
FOR YO U R  A P P L E  I I  
*NOTE: Start saving your game resu lts at t h e  t ime of your order, A P PARAT w i l l  provide the data base for t he previous 
weeks games o n  the disk. 

M I SC E LLANEOUS S U PP L I E S  
D I SKETTES 

Double d ensity, soft sectored, replacement guaranteed. Spindle/Hub 
protected. (5 '!.'' only) 
Verbatim Data life 5'1•" 40 track . . . $24.95 

PAPER 
8'12'x 1 1 "  blank white,  tractor feed paper, fu l l  box. . . . . . . . . . .  $24.95 
8'12"x 1 1 " blank white, tractor feed paper, half box . .  $ 1 4.95 
1 4 '/2'x 1 1 " green bar, tractor feed paper, fu l l  box . . . . . . • . . . . . . . .  $34.95 
3'12'x 1 5/1 6" tractor feed mailing labels . . . . . . . . . . . . . . . . .  $ 1 9.95 

OTHER 

5 'I<' plastic l ibrary case . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  $ 1 .95 
5 '!.'' Flip-sort . . . . . . . . . . . . . . . . .  . . .  . . .  . .  . .  . . . . .  . .  . . . . .  . . .  . .  . .  . . . .  $ 2 1 .95 
1 6K memory kits . . . . . .  . .  . . . . . .  . .  . .  . . .  . . .  $ 1 9.95 

1 .  Castle Wallenstein ( M u se) . . . . . . . . . . . . . . . . . . . . . . . .  $24.95 
2. G o rgon (Sirius) . . . . . . . . . . . . . . . . . . .  33.95 
3. Raster Blaster (Bu dgeco). . . . . . . . . . . . . . . . . . . . . . . . . .  24.95 
4. S n og g le (Broderbu nd) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.95 
5. Robotwar ( M u se) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.95 
6. Alien Typhoon ( B rad.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.95 
7 .  Space Eggs (Sirius) . . . . .  . . .  . .  . .  . .  . .  . . . . .  24.95 
8. ABM ( M use) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.95 
9. U lt i ma (Ca. Pacific) . . . . . . . . . . . . . . 33.95 

1 0. Pool 1 .5 ( I  OS) . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . 2 9.95 
1 1 . Voyage of the Valkyrie (AOS) . . . . . . . . . . . . . . . . . . . . .  33.95 
1 2. Zork ( Personal Software) . . . . . . . . . . . . . . . . . . . . . . .  . 33.95 
1 3. Shuffleboard ( I D S) . . . .  . .  . . .  . . .  . .  . .  . 24.95 
1 4. O lympic Decathlon ( M icrosoft) . . . . . . . . . . . . . .  . 

1 5. Apple Pan ic (B rad.) . . . . . . .  . 

C i rcle 30 on inquiry card. 



Circle 1 49 on inquiry card. 

EPISO 
THE VERSATILE COMPUTER 

JUST ADD 
PERIPHERALS 
EPISODE is  a CP/M®comput
er with 1 .6 M byte of disk 
storage on dual  51/4 flop
pies. I ts compact design 
provides a wide range of 
standalone or network appl i
cations inc lud ing data base 
sharing. 
EPISODE g ives you total 
flexib i l ity. You can add your 
own CRT and Printer, what
ever brand and price range 
you choose. A l l  the logic i n
cluding the 64K RAM mem
ory is contained on a s ing le 
6" x 8" circuit  board ensur
ing maximum reliabi l i ty. 

• Supervyz Is a trademark of Epic Computer 
Corporation. CP/M is a trademark of Digital 
Research. 

EPISODE inc l udes a unique 
software system cal l ed 
S U P E RVYZ™ - a m e n u  
based software control sys
tem that al lows the user to 
i n tegrate app l icat ion pro
grams. 

Dealer inqu iries invited, 
foreign and domestic. 

Epic Computer Corporation 
7542 Trade Street 
San Diego, CA 921 21 
Tel :  71 4-695-3560 

XENIXT�BASED WORK STATION 
Here Is the comp lete, no-compromise UNIX �based package that 
gives you full UN IX power at truly minimal cost. Your Investment Is 
protected against obsolescence because we use Industry standard 
components. Unlike other UNIX or "UNIX-act-alike" systems, this Is 
a true, complete UNIX Version 7 running on a PDP-1 1 .  This Is exactly 
as It was meant to be in the original design and conforms to Bell 
Laboratories UNIX Version 7 documentation. 

MSD Corporation Is making a special offer on our 
XENIX·based 23/256 Work Station: 

• LSI-1 1 /23 based processor with floating point, 256Kb random 
access memory, 4 port serial interface, 5 quad slots for expansion. 
• Dual floppy subsystem, single sided (double sided may be 
specified at additional cost), bootstrap loader, formatting and 
diagnostic software . • 20.8 Mb Winchester disk with integrated 
cartridge tape backup. • One (1 ) VT-1 00 terminal with advanced 
video option. 
• One (1 ) LA38·HA tractor feed printer with keyboard , numeric 
keypad and stand . • One (1 ) Auto-Answer, Auto-Dial 300 Baud 
Modem. • Cables for the above. • XENIX Operating System, a 
true UNIX Version 7, configured for 4 users. • Complete manual 
set and 1 year telephone support. 

This system is expandable up to 8 users and 83.2 
Mb of disk storage. Mult iple work stations, termi· 
nals, other U N IX systems, or non-U N IX systems 
can be networked together with no additional soft
ware. 

Price: $23,256. Tanns: 25% Down with purchase order, balance 
75% upon delivery. 

MSD Corporation 
2449 Camelot Court, SE 
Grand Rapids, Ml  49506 
(616) 942-5060 

MANAGEMENT SYSTEMS DEVELOPMENT 
UNIX and XENIX are trademarks ol Bell Laboratories and Microsoft respectively. 
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Photo 3: Progressive expansion of the note middle C as played 
on a recorder. 

Circle 361 on inquiry card. --+ 





Memory Expansion 
for the ZX-80 

O n  first glance, the Sinclair ZX-80 
seems to be an ideal personal com
puter. It is small (very), cheap ($199), 
and has video output, cassette stor
age, plus a high-level language 
(BASIC).  Sinclair is just now offering 
an expansion of the minuscule 1 K 
bytes of on-board RAM (program
mable memory) to 16 K bytes, for 
less than $100, and also offers an 
8 K-byte floating-point BASIC for 
$40. The machine appears ideal for 
running some interesting programs. 

Though the availability of the 
16 K-byte RAM is a recent develop
ment, my desire to expand the 
ZX-80's capabilities took root many 
months ago and caused me to take ac
tion myself. Being impatient, I decid
ed to design my own 16 K-byte ex
pansion using static, not dynamic, 
memory devices. (After I completed 
this expansion project, Sinclair's 8 K 
Extended BASIC became available . I 
am now using it with my 16 K-byte 
ZX-80. )  

Selecting Memory 
I used a commercially available 
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Hilton K. Ernde 
9357 Gap Rd. 

Waynesboro, PA 17268 

RAM board for two reasons: first, it 
is faster, as well as neat and clean, 
and second, the cost is about the same 
as a home-fabricated one. Only a few 
criteria need to be met for adapt
ability to the ZX-80. Operation at 

Thanks to the Sinclair 
software, the extra 
memory is easy to 

check. 

4 MHz is essential since the Sinclair 
clocks at 3 .25 MHz, and it must be 
addressable in a contiguous 16 K
byte block starting at location hexa
decimal 4000. Incidentally, trying to 
increase RAM size by more than 16 K 
is useless because the BASIC software 
will not access it. The exact reason for 
this will be shown in the section on 
checkout of added memory. 

I chose the MEM-16151K board 
from Jade Computer Products (4901 

W. Rosecrans, Hawthorne, CA 
90250) . It comes in kit form for 
$169 .95 and includes 16 K bytes of 
programmable memory in 2114-type 
static RAM ICs (integrated circuits). 
The board can contain up to 32 K 
bytes of RAM, which must be install
ed at either 0-32767 or 32768-65535, 
using a jumper to select the desired 
32 K-byte block. To suit the require
ments of the ZX-80, I installed the 
16 K of RAM from 16384 to 32767. 

Interfacing 
Interface circuitry is required to 

make the board work with the ZX-80. 
As shown in figure 1, the Sinclair's 
edge-connector definitions look like 
plain old garden-variety Z80 CPU 
(central processing unit) signals, and 
they are . . .  up to a point . The CPU 
in this small machine performs a lot 
of functions other than just number 
crunching; when not actually com
puting, it is making video, supplying 
TV sync, and reading the keyboard, 
to name a few. Consequently, the 
data bus (DO' -07') is split internally 



\bu know how an a!wlane simplifies 
(,""\ business travel. Fmd out how 
� Ll'eech simplifies owning an airplane. 

A company airplane simpli
fies business travel, many ways. 

By freeing you from airline 
schedules that don't match your 
schedules. 

By providing direct flights to 
everywhere the airlines go, plus lit
erally thousands of places they don't. 

By allowing your scarcest 
resource , qualified management, to 
be there, when and where they're 
needed. 

You may know dozens of other 
ways. But you may not know how 
Beech simplifies airplane 
ownership and operation. 

It starts with the ' 
comprehensive informa
tion in your free Manage
ment Guide to Business 
Aviation that helps 
you decide whether a 
Beechcraft can, indeed, 
be a profitable 
investment. 

It extends throughout the 
network of Beechcraft Aviation 

The Bw:hcraft Su}Jer King Air gives 
first class accommodations for 8-15 passengers 
at near jet s}Jeeds for over 2000 miles. 

The Pressurized Beechcraft Duke carries six in cabin class comfort and quiet at over 280 mph. 

Centers, where aviation profes
sionals can help in every aspect 
of airplane purchase and operation. 

And once you have purchased 
a Beechcraft, this same 
organization can teach 
you to fly or find you a 
qualified pilot. They can 
manage your mainte
nance. They've even 
gone so far as to operate 
a customer's airplane for 
him. Flying it, schedul
ing it, maintaining it, 
because that's what the 
customer wanted. 

And finally, simple, reliable 
operation and fuel-efficiency comes 
standard with every Beechcraft busi
ness airplane . In its uncompromis
ing quality, you find the reason why 

Beechcraft owners experience mini
mum maintenance, low depreciation 
and a ready resale market. 

If you would like to find out 
more , simply let us know. 

r - - - - - - - - - - - - - -- - - - - - - - - - - ,  
Send for your free 1981 kit. : I 

Write us on your I 
company letterhead, 
and we'll send you 
everything you need 
to make an initial 
decision on the profitable use of a 
Beechcraft in your company. Write to: 
Beech Aircraft Corporation, 
Dept.M NO, Wichita, Kansas 67201 . 
If you'd rather call, call collect and ask 
for Del Chitwood, 316-681-8219. sv1 

L - - - - - - - - - - - - - - - - - - - - - -- - - �  
f) Member General Aviation Manufacturers Association 





I f  any of the n u m bers i n  the 
table  look fam i l iar, M ICRO-TAX 
is for you .  

* * * * MICRO-TAX SYSTEM DIRECTORY • • • • 
1981 FEDERAL INCOME TAX 

Because M lcRo.:rAx is THE FOLLOWING FUNCTIONS ARE AVAILABLE 

the professional CP/ M  tax 
system that real ly makes 
dol lars and sense. 

I CREATE NEW FILES FOR CLIENT I I  INITIALIZE A N E W  CLIENT DISK 

2 SELECT SCHEDULES AND FORMS 12 LIST CLIENTS ON FILE 3 DISPLAY ACCOUNT STATUS 13 ACTIVATE ANOTHER CliENT 

4 PRINT QUESTIONNAIRE 1 4  COPY CLIENT FILES 

FULL PROFESSIONAL 
FEATURES FOR AS LITTLE 

AS $ 250. 

5 ENTER DATA 1 5  DELETE CLIENT FILES 

S COMPUTE TAX 16 EXIT TO STATE TAX TABLE 

7 DISPLAY TRIAL RETURN 1 7  EXIT TO PARTNERSHIP TAX SYSTEM 

8 PRINT RETURN 18 LOAD SALES TAX TABLE 

9 DEPRECIATION MODULE 19 UPDATE SYSTEM FILE 

Whether you 're a tax 
professional do ing thou-

10 BATCH COMPUTEIPRINT 20 SET SYSTEM SPECIFICATIONS 

sands of forms a month o r  
a n  i n d ivid ual f i l l i n g  i n  o n e  
excruciat i n g  ret u rn a year, you ' l l  
l ove M ICRO.:rAx. 

M ICRO.:rAX com putes and 
pr ints a l l  the sched u l es and forms 
in the tab le .  It 's menu-driven ,  so 
you choose the n um ber of what 
you want done,  then respond to 
you r  computer's pro m pts . 

M lcRo.:rAx pri nts q uestion
nai res tor any or a l l  of the forms 
you select. Checks out alterna
tives for i n come averag i n g ,  m i n i
m u m  tax and max i m u m  tax o n  
earned i ncome several d ifferent 
ways, then lets you know where 
you r  g reatest savings are. B esides 
j ust preparing you r  returns,  it 's 
terrific for you r  tax p lan n i n g .  

A n d  M ICRO-TAX even 
generates I RS-approved forms. 

DEPRECIATION, ACRS, BATCH 
COMPUTING/PRINTING. 

For m o re com plex ret u rns,  
M ICRO-TAX has a l l  the sophisti
cated featu res you n eed. 

The Partnersh i p  and Profes
sional versions can main ta i n  a 
depreciable asset master f i l e  
and compute depreciation by 
i nd ivid ual items and g ro u ps. 

Both versions handle the 
Accelerated Cost R e covery 

(C) Pawluk Corp. 1981 

EJ EXIT FROM SYSTEM 

PLEASE ENTER FUNCTION NUMBER 

System. B oth operate in the 
batch mode, so you can enter 
data a l l  day then com pute and 
print at n ig ht .  

And both versions, bes ides 
generati n g  I RS-approved forms, 
can also print on standard I RS 
forms or on blank sheets for use 
with overlays. 

M ICRo.:rAx is the profess ional 
tax plan n in g  and preparation sys
tem you 've been wait ing for. 

MICRO-TAX IS BRTER 
THAN EVER. 

T h is year M ICRO-TAX is half  
the s ize and fou r  t imes as fast as 
it was last year. I t  runs on any 
56k CP/M m icro,  i n c l u d i n g  the 
Apple ,  with at least 204k of d isk 
storage (one or more d rives, 
1 10k/drive m i n i m um) .  

I t  inc l udes a l l  the new 1981 
reg u lations, but if  there are any 
changes,  j ust call CompuServe 
and they're you rs, instantly. 

And if you have any q u es
tions at a l l ,  you ' l l  get you r  
answers fast because w e  g ive 
you two tech n ical hot l i nes: o u rs 
and a d i rect l i n e  to M ICRO-TAX. 

N ow what could be f iner  
than that? 

OUR MONEY-BACK 
GUARANTEE. 

I f  M ICRO-TAX doesn 't d o  
j ust what y o u  want i t  t o  d o ,  
ret u rn it i n  3 0  days a n d  we' l l  
g ive you you r  money back. 

B ut chances are you ' l l  
keep i t  because f o r  the f i rst 
t i m e ,  you r  taxes can be as 
easy as 5, 6, 8 (see the d isplay). 

To get U nc l e  Sam's n u m
ber, j ust use o n e  of o u rs to 
o rder M ICRO-TAX today: 
800-854-2003 X823. 

(CA: 800-522-1 500 X823.) 
The D iscou nt Software 

G roup ,  6520 Selma Ave n u e ,  Los 
A n g el es ,  CA 90028. For addi
tional i nformat ion , call  M ark at 
( 21 3) 837-51 4 1 .  

UNCLE'S NUMBERS: MICRO-TAX'S NUMBERS: 
PRO-

SCHEDULES & I N DI- FESSIONAL PARTNER-
FORMS VI DUAL- INDIVIDUAL SHIP 

1 040. 1 040A 
1065 
A.B.C.D.E.ES.G.R.RP 
F. SE 
K. K-1 
2106 
21 1 9  . 
2210 
2440 . 
2441 
3468 
3903 
4 1 37 
4562 . .  
4625 . 
4684 . . . 
4726 . 
4797 
4952 
4972 
5695 
6251 
6252 
6765 
Accelerated Cost 

Recovery System 
Batch preparation 

and printing 
Print: 

I AS-approved forms . 
On IRS forms . 
On blank sheets 

for overlays 
$250 $ 1000 $750 

*Printed. not computed. Both: $ 1 500 

I ntegrated State Income Tax programs from 
$250 to $750. 

[ill���[ill[ill�1J 
SOFTWARE 

Circle 1 27 on inquiry card. 



and isolated from the CPU by 1-
kilohm resistors. 

Any additions to this data bus must 
not load it except when actually per
forming a memory read or write. 
Loading effects are very critical. Since 
several other signals appear to be 
reaching their maximum fan-out, I 
decided to build the interface on a 
separate card and buffer all of the sig
nals to provide for reliable operation 
as well as future expansion capability 
without complications. 

The interface circuits are shown in 
figure 2.  Six 74LS367s make up buf
fers for all address and signal lines as 
well as a bidirectional data bus. 
Strictly speaking, the address buffers 
are probably not necessary since the 
memory card buffers them again (ex
cept, curiously, A10, All and A12), 
but I decided to do it anyway just to 
be safe. The other gate chips control 
the direction of the data bus and gen
erate pseudo S-100 signals for the 
Jade board. PSYNC is generated at 
memory request time (MREQ) except 

5v ouTqp D7 

9V I N9__P RAM C S 

S LO T  SLOT 

GND 

GND 

C L OCK 

A O  

A I  

A2  

A3  

A l5 

A l 4  

A l 3  

A l 2  

A l l  

AIO 
A 9  

A S  

A7 

A6 

A5 
A4 

NO CONNECTION 

DO 

Dl 

D2 

DG 

D 5 
D3 

D4 

I N T  

N M I  

HALT 

MREQ 

I ORO 

R5 
WR 

BUSAK 

WAIT 

BUSRQ 

RESET 

Mi 
REFSH 

Figure 1 :  Signal pinouts on the ZX-80 
edge connector as seen from the rear. 
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@> A O  

zxso � Ao c=:>----���2�����--------------------------------------_, 

A I  so AI 
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A 3  31 A3 

A4 30 A4 

A5 

A6 A6 

A7 A7 

AS 

A9 A9 

AIO 7 AlO 

All  All  

Al2  I I  Al2 

Al3 c=:>---------� [!B> Al3 � �Al4B 
Al4c=:>--.......::.j2l/">3=-----------------�._-------��Al4 

m D  '�>s5=-----....,D A15B � Al5 

D o c=>-�r��2�>3�-----------------��ooo 

L---------�
3<��2�------------------------------� DIO 

D ! �5 � DOl 

'--' lJ2:: 5<8���-----------------------------<B] D i l  

03 

D4 

D5  

06 

07 

� 002 �--------�7<<8rs�-----------------------------� o l 2  

>---...:� 

READ 

i-=------1-------------------------< 91 0 1 4  

4 

10 

WRITE  

ALL I C  s I N  TH IS  F I GURE 
( I C·l T HROUGH IC 6 l  ARE 
TYPE 74LS367  

Figure 2: Schematic diagram of the ZX-80/S-100 interface. (Figure 2 continued on page 
222.) 



AIM 65.1be professional's 
microcomputer. 

Printer, display, full keyboard . Only $465.00. 

For professional learning, 
designing and work, 
Rockwell 's AIM 65 
microcomputer gives you an 
easy, inexpensive head start. 

• 20-column printer and 
display 

• Dual cassette, TTY and 
general purpose I/Os 

• R6502 NMOS 
microprocessor 

• System expansion bus 
• Read/write RAM memory 
• Prom/ROM expansion 

sockets 
• Self-prompt interactive 

monitor firmware 
• Terminal-style keyboard 
• Options include : 

-Prom Programmer 
module 

-RM 65 standard modules 
and card cages 

For more on AIM 65 and 
how you can develop 
programs in assembly 
language, BASIC, PL/65 or 
FORTH, write Rockwell 
International, Electronic 
Devices Division RC5 5 ,  P.O. 
B ox 3669,  Anaheim, CA 
9 2 803 . For location of nearest 
distributor or dealer call 
800-854-8099 (in California 
800-42 2-4 2 3 0 ) .  

Rockwell International 
. . .  where science gets down to business 

C i rcle 323 on i n q u iry card. 
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.,WER 
FO R YO U R  A P P L E  
��n:;,.�E =11 A ND 11 + 
===:= LAN G UAGE SYSTEMS 

APPLESOFT: 30.3 M I N. 
M I C ROSPEED 1£: 3.9 M I N . 

M I CROSPEED ll+: 2 .4 M I N . 

REQUI RES APPLE , S I N G L E  DISK 
l1 SPEED ]( USES 2m Hz PROCESSOR 
l1 SPEED ](+ USES 4mHz PROCESSOR 

SEE YOUR DEALER OR CONTACT: 

iiFdiiiiimiiii-1 
I 8910 Brook ridge Dr . .  Suite 607. Upper Marlboro, Md. 20870 I (301) 627·6650 

I I'm I n terested: Please Send I 
I D 11 SPEED ][ '495. D 160 page Manual 135. I D 11 SPEED ][ + 1645. D Detailed Information 1 Name I 
I Md�� I City -------------1 State Zip I 
L _ _ _ _ _ _ _ _ _ _ _ .-J 
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Figure 2 continued: 

GND 

+5V 
FROM 
zxao 

zxao  

T l  L 220  
POWER LED 

I C 7  
74LS04 

J' 47on 

......J.._ 
RESET � 

+8V 

+av a---J 
TO z xao 

NOTE : 

R F SHB 

+ 5V 
SUPPLY 

A O .li'F BYPASS CAPACITOR 
SHOULD BE I NSTAL LED 
BETWEEN Vee AND GROUND 
ON EACH IC. 

S-100 

P-----1-------� 76 PSYNC 

l1c7--l 1 74LS04 I 

' I C 8  
74LS02 

2 

I �-� ----"-j�-"" I 
I 

I 6 s 1 c ��------� 
L _ _ _  j 

+8V 
SUPPLY 

SMEMR 

MWRITE 

PDB I N  

+8V 

GND 

N u m ber Type + 5  v G N D 

IC1 74LS367 1 6  8 
IC2 74LS367 1 6  8 
IC3 74LS367 1 .6 8 
IC4 74LS367 1 6  8 
IC5 74LS367 1 6  8 
IC6 74LS367 1 6  8 
IC7 74LS04 1 4  7 
IC8 74LS02 1 4  7 
IC9 74LSOO 1 4  7 
IC1 0 CD4050 1 8 
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MetaCard will turn your Apple I I  
personal computer into tomorrow's 
high performance machine. It triples 
the memory of your Apple, and at 
the same time, greatly increases the 
processing speed with an Intel 8o88 
16-bit microprocessor. The future for 
your Apple is built into MetaCard. 

Enough Memory to get the Job Done . MetaCard has up to 128K bytes of 
onboard memory with pariry. Adding 

Apple 6502 

K·BYTES 

Intel 8o88 
Add-on Memory 

MetaCard to your Apple's existing 
64K bytes of memory gives you three 
times the capacity, and opens the 

door to applications never before 
possible on your system. 

Faster Processing Speeds 
Speed is just as important as memory. 
MetaCard is designed to handle all 
computing tasks at greatly increased 
speeds. The Intel 8o88 operates at the 
fiull sMhz, miming most applications 
at least 4 times faster than the Apple's 
IMhz 6502. And MetaCard gives you 
multiprocessing capabilities, allowing 
both the 8o88 and 6502 to mn simul
taneously at full speed. Increased 
processing speeds, inrerprocessor 
intermpts and a real-time clock 
enable your Apple to perform like the 
machine you want. 

Compatibility and Reliability 
Compatibility has been designed into 
MetaCard. Metamorphic's processor 
card mns CP/M-86, which is included 
with the card at no extra cost. And 
Metamorphic offers UCSD Pascal 
4.0 and the operating system for the 
I B M Personal Computer as 
options. Full parity checking, 

power-up diagnostics and a 48 hour 
burn-in will insure the reliable 

performance of your 
Meta Card. 

Find Out More 
Not everyone needs 
greater memory and 
speed. If you're one 
of those who does, 
MetaCard is for 
you. At an 
introductory price 
of $980 for the 64K 
configuration, it's 

not the least expensive addition you 
can make to your system, but high 
performance products never are. Call 
us today and find out what 
Metamorphic Systems has in mind 
for your Apple's future. Dealer 
inquiries welcome. Metamorphic 
Systems, Inc., P.O. Box 1541, Boulder, 
Colorado 80306, (303) 499-6502. 
Intel 8o88 is a product of Intel Corpoution. 

��f�.�I6
i
�
a
a
r
���r!�;;;dr�:J�:�k0�f&�i�JR���h 1c;;rp. 

IBM Personal Computer is a registered trademark of IBM. U.C.S.D. Pa.'iCal is a registered rradc mark of the Uni\•crsity of California. 

METAMORPHIC 
SYSTEMS, INC. 
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TAS · BD 
MICROCOMPUTERS 
In fact, no matter what price 
you see advert ised by M i cro 
M a n agement ,  Perry O i l ,  Pan 
Amer ican ,  or  any author ized 
Radio Shack dealer fo r TRS-
80 Com puters with pure fac
tory i nsta l led  memory and  
fu l l  warranty, we' l l  beat it! r··-'------- ·-, 

AIARI®; ..... -. m -�. \ J i-� i 
MICROCOMPUTERS ( · � \ 
We have cons istent ly offered 
the c om p lete TRS-80, ATA R I ,  
EPSO N ,  APPLE,  and MAXELL 
l i nes at the best pri ces in  the 
U .S .A .  And we offer the best 
de l ivery fro m the l arg est 
i n ventory i n  the Northeast. 

I f  you're l o o k i n g  fo r the best 
pr i ces in the U . S . A . ,  check 
the others but cal l Com puter 
D iscount  of Amer ica .  
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during refresh (RFSH), since the 
ZX-80 uses the refresh cycle in its 
video-generating mode. All other 
S-100 signals are dependent on 
PSYNC. SMEMR will occur during a 
memory request when A14 is active, 
an access in· the range hexadecimal 
4000 to 7FFF where the ZX-80 expects 
to find programmable memory . 
MWRITE and PDBIN are keyed by 
WR and RD, respectively, plus 
SMEMR. Refer to the timing diagram 
in figure 3 for the relationship of these 
signals. 

Data-bus direction is controlled by 
PDBIN. The bus is nonnally in the 
outward direction (away from the 
CPU) except during a legitimate read 
operation, when it is switched in
ward. This is necessary due to the 
short duration of the ZX-80's WR 
signal (slightly longer than one clock 
cycle) .  Since data on the 2114 RAM 
chips must be stable before write
enable goes low, and since the write 
pulse is shortened even more by the 

memory board's logic, this technique 
insures proper operation. 

Now to AlS. As seen in the sche
matic in figure 2, Jl permanently en
ables the read/write gate. I had in
tended to use AlS here to inhibit 
switching the data bus inward when 
past the legal limit of hexadecimal 
7FFF. However, the ZX-.80 uses AlS 
for certain video-generation tasks, so 
there are times when A14 and AlS are 
high at the same time. Consequently, 
the interface would not work with 
AlS hooked up. I included this fea
ture as an option in case it is needed 
for some future modification. 

The presence of RFSH is a good 
sign that the CPU is functioning, and 
it makes a nice run indicator. HALT 
shows what is happening in the soft
ware; when the program is generating 
video, the HALT LED (light-emitting 
diode) will be lit. Tying RAM CS 
high disables · the on-board RAM .  
There i s  n o  decoding o f  RAM ad
dresses in the ZX-80, and any address 

f.--- I N STRUCT ION FETCH ---1-,__ MEMORY R EAD •I• M EMORY WRITE ---+/ 

T l  T 2  T 3  T4  T l  T 2  T 3  I T 1 � T 3  n_ n_ n_ n_ n_ n_ n_n_ r--L 
MREQ h VL w-h I h I 

\ I 
PSYNC I \ I � I 

R�-- -- - -=1- �-] l� �r 1=� Al4 

SMEMR I L w L 
RD h \ I 

WR L_ u-
PO BIN w I \ 

MWRITE I n_ 
w I \ 

h \ I 
Figure 3: Timing diagram of ZX-80 signals. A t  3.25 MHz, one t-state is 307 ns. 



Introducing the new HP-IIC. 
The whole is �eater 
than the sum of its parts. 

Leave it to Hewlett-Packard to assemble 
an ingenious combination of features 
and functions- in one calculator. 

Computer-like programming. 
The HP-llC offers over 200 lines of 

program memory, insert/delete editing, 
subroutines, indirect addressing, flags 
all these powerful programming tools, 
plus an extensive set of built-in 
scientific/engineering functions. 

Fits easily in your pocket. 
The HP-llCs rugged slim-line case fits 

easily in your pocket. And its horizontal 
design with LCD display makes it easy to 
read even in bright sunlight . 

Continuous memory. 
The HP-llC's Continuous Memory 

remembers your programs and data even 
when your calculator is turned off. The 
calculator is powered by standard, 
disposable .long-life batteries, making it 
both portable and convenient to operate. 

Only from Hewlett-Packard. 
Sure, other calculators may offer you 

some of these features. But Hewlett
Packard gives you all of them in a 
beautiful slim line design. The new 
HP-llC is built to the exacting standards 
of quality and reliability that you've 
come to expect from Hewlett-Packard. 

To see the HP-llC in action, visit your 
nearest Hewlett-Packard dealer. For the 
address of the dealer in your area, call 
toll free : 800 -547-3400, Dept. 288D 
except Hawaii & Alaska. In Oregon, call 
7 5 8-1010. Or write Hewlett-Packard, 
Corvallis, OR 97330,  Dept. 288D. 

Suggested retail price, $13 5, excluding applicable state and local 
taxes-Continental U. S . A . ,  Alaska, and Hawau. 6 1 1/09 

Ffjn- H EW LETT 
a:ai PAC KAR D  
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within the range of hexadecimal 4000 
to 7FFF activates this on-board RAM. 
If not disabled, some not too in
teresting things would happen to a 
program that used more than 1 K. Ex
tending the reset pin to a momentary 
switch provides a little extra conve
nience, as none is present on the 
ZX-80. 

Power-Supply Considerations 
Providing power to the ZX-80 

through the edge connector makes it 
possible to get rid of the calculator
type wall transformer. The S-100 
memory and the ZX-80 both have C'n
board regulators, so a well-filtered 
8- to 9-V supply will do nicely for 
both . Altogether, the memory card, 
computer, and interface circuit draw 
about 2 A. I used a 6.3-V, 4-A trans
former with a bridge rectifier and a 
12,000-fi.F filter. This combination 
works fine. Notice also that the 
power-on LED is fed from the ZX-80's 
regulator, providing a good telltale 
sign to proper operation of the entire 
system. 
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modifications should be made. 
Gently bend pins 9, 10, 11, 12, 14, 
and 15 of IC E3 outward to clear the 
socket with the chip in place. Do 
likewise for IC E5  pins 11 and 12  .. In
sert a piece of U-shaped, bare #28 
wire in the socket of E3 to short pins 
9-10, 11-12, and 14-15, and pins 11-12 
of E5.  Reinsert the chips in their 
sockets and the job is done. The 
board remains unaltered and resale
able in case you should decide to 
move up from the ZX-80. 

Construction 

Photo 1: The complete ZX-80 system. 
The memory-expansion box dwarfs the 
ZX-80 unit, making it look rather like a 
keyboard terminal. 

Actual construction of the expan
sion is not too difficult as long as a 
few simple rules are followed. Most 
important, keep the leads as short 
as possible. I used two 25-conductor 
ribbon cables and was able to keep 
the distance to the interface less than 
four inches. The leads between the in
terface and the S-100 board should 
also be short. As seen in photo 1, I 
used an old Augat wire-wrap board 
for the interface and mounted the 
memory card directly above it with 

Memory-Board Modifications 
To speed up propagation of signals 

through the Jade board's CMOS buf
fer circuitry, the following simple 

THE CAT'S·EYE VIEW 
Get a lion's share of graphic capabilities 

at a price that will make you purr. 

CAT dig ital graphic systems interface with S-100, PDP-11 ,  LSI-11 and other host 
computers to create incredibly detailed images. Look at the features that a CAT 
can deliver: 

• Flash digitizer to grab your image from camera, broadcast or recording in as 
l ittle as 1/60 of a second. 

• Highest possible resolution-up to 484x512x8, 242x512x16 or 242x256x24. . . 
• Dynamic color mapping to produce animation and other effects. 

• Maximum color palette of 16.7 m i l l ion hues, with d is
plays of 65,536 simultaneous colors or 256 levels of gray. 

• Light-pen input and other useful options. 

• Flexibility to fit your computer imaging needs within the 
CAT-100 through CAT-800 and CBX series. Cal l  us for a 
CAT that suits your application . . .  and your budget. 

I DIGITAL GRAPHIC SYSTEMS. INC. 
935 Industrial Avenue, Palo Alto, CA 94303 
Call (415) 856-2500 

Circle 1 22 on inquiry card. 



MOST COMPETITIVE PRICES ANYWH ERE!  
SAVE O N  A L L  Y O U R C O M P U T E R  N EE D S  WITH 

MID-AMERICA MICRO MART, INC. 

Z-89 ZENITH DATA SYSTEM 
This stand alone micro computer 
simplifies operation and installation. 
With the wide range of CP/M TM 
Software available this is the ideal 
small business computer. 
Z-80 CPU/2 Serial Ports . Built-in 
1 2" Terminal. 
Z-89 48K RAM/one 5" 1 00K Drive 

$2,140.00 
Z-90 64K RAM/one 5" 200K Drive 

$ Call $ 

Q U M E  
SPRINT "9" SERIES · Serial RS232 
9/45 ltd. 45 CPS · Word processing 
letter quality $1 ,995.00 
Full Panel Option $1 50.00 
Memory Option $1 50.00 
Bi-Directional Tractor $1 90.00 

N EC 
55/771 0·1 R/0 55 CPS Serial $2,1 93.00 
55/7730·1 R/0 55 CPS Parallel $2,195.00 
55/7720·1 KSR 55 CPS Serial $2,449.00 

A N A D EX 
High Resolution 200 CPS 
DP9000 $1 ,225.00 
DP9501 $1 ,299.00 

OKI DATA 
MICROLIN E  SERIES 
80 Friction & Pin Feed $ Call 
82A $ Call 
83A $ Call 

• O RDER TOLL FREE 
(800) 323-5338 

• All Mercha ndising Includes 
Full Factory Warra nty 

In 11/inois Call Collect 

(312) 498-5099 

• Dealer Inquiries In vited 

• Your Order Processed 

Immediately 

QUME SPRINT 9/35 
The QUME Sprint "9" Series Printer has broken 
the price performance barrier. 
Letter quality · KSR 35 CPS · Serial RS232 · 
Daisywheel. 

VDT · 1 00 
The brilliant CRT $1 ,095.00 
* Can be programmed from the key· 

board to emulate many terminals 
* Real time clock 
* Detached keyboard 
* Emulates the ADM-31 ,  VT-52, TS·1 
* VT 1 00 optional 

A M P EX 
With detachable keyboard. 
* Full featured video terminal 
* Display 24 lines/25th status line * 2 pages display memory 
* Green screen 
Dialog 80 $949.00 
Dia log 30 $849.00 

ADDS * Detached keyboard 
* Programmable function keys 
* 2 postion tilt screen 
Viewpoint 

ZENITH 
$569.00 

Z-1 9  
TELEV IDEO 

$749.00 
910  $569.00 
912 c $659.00 
920 c $729.00 
950 Green Screen $949.00 

TELEV I D EO SYSTE M  I 
The System I is the state-of-the-art, 
single user system designed for 
rel iable performance. Pro
gra mmable in BASIC, COBOL, P/L 
and you will be able to transport 
your software to larger systems. 
One Televideo 910 CRT Dual 5-1 14" 
Floppy Drives 1 MG on Floppy · 
includes CP/M 2.2 and more! ! !  

$2,995.00 

A Tl Cut Sheet Feeder fits 
most printers. Feeds 8·1/2" 
x 1 1 "  paper, single sheets $1 , 1 95.00 

QUME Datatrack 8" drives· 
Double Sided/Double 
Density $549.00 
2 1or $1 ,049.00 

Datatrak 5-1/4" $325.00 
2 for $599.00 

U.S. ROBOTICS Phone link 
accoustic MODEM - 300 
Baud, OrigJAns. Sell· test 
RS232 · Hall/Full Duplex $1 79.00 

U niversal Printer Stand $99.00 

1 6K Memory Boards, 
last or slow $1 49.00 
2 for $250.00 

Athana Diskettes Single 
Sided/Single Density · 
Box of 1 0  $39.00 

TO ORDER: CALL TOLL FREE (800) 323-5338 - In I l l inois Call Collect (312) 498-5099. Master Charge and Visa accepted. 
Prices do not include shipping. For fast del ivery send certified check, money order, or bank wire transfer. Al low 10 days for 
personal checks to clear. Prices subject to change without notice. Please call for latest prices. Prices include 2% cash dis· 

count. I l l inois residents include sales tax. 

MID-AMERICA 
MICRO MART, INC. 
Circle 253 on inquiry card. 

Suite 304 
1 21 S. Wi lke Road 
Arl ington Height�, I l l inois 60005 



N EW FROM N ETRON ICS 

AUTO-PATCH 
HARD DISK 
With plug- in m u l ti-user ports 

Automatical ly  I nstal ls Itself Into 

Your Present C P/M® 2.2 Operating 

system & Floppy Disk Hardware. 

It's Excl usive!  
6 megabytes . .  $2995.00 t 2 megabytes . . $3495.00 

What's the big concern of S 1 00 owners when they 
consider adding Hard Disks? They worry that  i t  wi l l  be 
d i l f i c u l t  to instal l .  that  i t  won't be compatabl e with  
t h e i r  present software and hardware. and t h a t  i t  may 
cause down-t ime on t h e i r  S 1 00 system. 

Worry no more - Netronics new AUTOPATCH Hard 
Disks Systems are here. AUTOPATCH i n s t a l l s  i n  j u st 
one-two-three: ( t )  p l u g  in the hard d i s k  S 1 00 card: (2) 
run three short programs suppl ied on d i s k :  (3) d i sable 
the boot o n  your f loppy control ler and enable the boot 
on your hard d 1 s k  control ler  ( t h i s  step not req u i red if 
you w1sh t o  cont inue to boot t o  your f loppy dnves). 

And thats i t :  The AUTOPATCH feature automatical ly  
f inds the end of your exist ing BIOS and then self  
relocates and patches i t s e l f  i n t o  the existing B I OS. A 
virg i n  copy of CCP and BIOS are loaded i n to memory. 
a customized SBOOT i s  added to the front o f  CCP and 
the whole memory image i s  written to the reserved 
tracks on your hard disk. You can add u p  t o  4 hard 
disks t o  the control ler suppl ied. The new BIOS w i l l  
automat i c a l l y  rename any old devices 'as 8: and C :  
and define the hard d i s k  as drive A:.  A l l  w i t h  t h e  l i f t  o f  
o n e  f i nger l l  1 I f  y o u r  B I OS i s  large y o u  m a y  have t o  re
sysgen your system down 1 o r  2 k.  If t h i s  i s  necessary 
the AUTOPATCH program w i l l  prompt you to do so. 

AUTOPATCH Hard Disk Systems are avai l able i n  6 
and 12 megabyte models.  I n c luded in the system: 6 or 
12 megabyte Hard Disk Drive . . .  Control ler  for up to 4 
Hard Disk drives . S 1 00 Hard Disk card w i t h  provi-
sions for add1 ng 8 add i t i o n a l  110 ports to be used 
when add ing a m u l t i-user opera t i n g  system . . .  Power 
Supply . . .  Del uxe Steel Cabinet . . All necessary 
cables . . .  AUTOPATCH Programs s u p p l ied on either 
8""  or 5 '!. "  I B M  formatted s i n g l e  density d i s kettes 
(specify style req u i red) Complete i n s t a l l a t i o n  in-
struct ions . . Fully wired and tested. ready to go. 

SPECIFICATIONS 
Unformatted Recording Capacity: 6.4 o r  1 1 .6 M B 
No. of tracks: 6 1 2  or 1 380 . . . Data Transfer Rate: 3 ms 
. . .  Bytes/sector format: 5 1 2  . . .  Communication Port: 
DO (other ports avai lable on spec i a l  order) Pro-
grams suppl ied on 5 •;, · ·  o r  8" s i n g le density  I B M  for
matted diskettes ( N orth Star CP/ M ·  version ava i lable  
on special  order) 

10 DAY MONEY BACK OFFER 
Con t i nental  U.S.A.  Credit C a r d  Buyers Outs ide Conn . 

CALL TOLL FREE 800-243-7428 
To Order From Connecticut Or For Tech. Assist .  
Cal l 12031 354-9375 

N ETRON ICS R & D  LTD. Dept. 
333 Litchfield Road, New M ilford, CT 06776 
Please send the items checked below: 0 AUTOPATCH/6 Hard Disk System . . .  $2995.00 0 AUTOPATCH/12 Hard Disk System . . .  $3495.00 0 Additional 6-megabyte drive with power supply, 
cabinet, cables and necessary software . . .  $ 1 995.00 0 Additional 1 2-megabyte drive with power supply, 
cabinet, cables and necessary software . . .  $2495.00 
Al l p l u s  $1 5.00 P&l (postage & i n surance). For Cana
dian orders. double the postage ($30.00). Conn.  res. 
add sales tax.  

Total E n c l osed $ --..,..----�-----0 Perso n a l  Check 0 C as h i er's Check/M.O.  0 VISA 0 M asterCard ( B a n k  N o .  ___ ) 
Acct.  N o. Exp.  Date ____ _ 
S i g nature ---------------
Pri n t  N a me --------------
Address ---

�
-----------

C i t y  State Z i p  ___ _ 
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Biesale onK�l 
1 6K . . .  $ 1 49.95 
32K . . .  $ 1 99.95 
48K . . .  $249.95 
64K . . .  $299.95 

New )J\WS-18 
The Ultrabyte Memory Board 

Due to the tremendous success of our JAWS I, we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-lB. And 
we are sharing our cost saving with you. But don't be 
surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memory on the market at the best 
price on the market. 
ONE CHIP DOES IT ALL 
Jaws-IB is the Rolls-Royce of all the S100 dynamic 
boards. Its heart is Intel's single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
. . delay lines . . .  massive heat sinks . . .  unreliable 
trick circuits. JAWS-IB solves all these problems. 
LOOK WHAT JAWS-IB OFFERS YOU 
Hidden refresh . . .  fast performance . . .  low power 
consumption . . .  latched data outputs . . .  200 NS 
4116 RAM's . . .  on-board crystal . . .  RAM Jumper 
selectable on 8K boundaries . . .  fully socketed . . .  
solder mask on both sides of board . . .  phantom line 
. . .  designed for 8080, 8085, and ZOO bus signals . . .  
works in Explorer, Sol, Horizon, as well as all other 
well-designed S100 computers. 

IO·DAY MONEY-UAtK TRIAL: lty i1 fully wired 
�nd testt�d board for 10 days - tht!n clthl!r keep II, n:turn 11 for kit, or simply n!turn I l in working 
condition. 

. . . . . . • • • • • • • • . . . . . . . . . . • . . . . . . . . . • . . • •  : continental U.S.A. Cred it Card Buyers Outside Connecticut: : 
• TO ORDER CALL TOLL FREE 800-243-7428 : 
: From Connecticut Or For Assistance: 
: (203) 354-9375 
: Please send the items checl>ed below: 
: JAWS-IB kit: : :o 16K . . . . . . . . . . . . • . • . . . . • . • . . . .  , . . . . .  $149.95* • 
:o 32K. . . . . . . . . . . . . . • . . . . . . . . . . .  0 • • • • •  $199.95* : 

:B :��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ���:��: i 
: JAWS-IB Fully Assembled, ·vvired & Tested: : 
:o 16K. . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  $179.95* : :o 32K. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $239.95* : :o 48K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $299.95* • .o 64K. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $359.95* : 

:o EXPANSION KIT, 16K RAM Module, to expand : 
• JAWS-IB in 16K blocks up to 64K. $59.95 : 
: *All pric11s plus $2 postt�ge antl insurwu:c ($4.00 Ccmmla). : 
: Conner:!icut residents {1{/d suii!S lox. : . . 
:Total enclosed: S • 
•D Personal Check 0 Money Order or Cashier's Check : :o VISA 0 Master Card (Bank No. ) : . . 
:Acct. No. Exp. Date ___ • 
: signature -----------------
=���e __________________ _ 
. 
: Address _________________ ___ 
:city ------------------

:state Zip ____ _ 

�-lh\ ��!�2�o�f�}��o�, �l0�7.76o • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  · 

Now with added words! * 
ELECTRIC 

lnr S I OO, Elf II, Apple From $99.95 kit TRS·HO , Level II"' 
Now - teach your computer to talk, 
increasing interaction between you 
and your machine. 
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ness. industrial and commercial applications. and in games. Spi->cial projects. R&D. educa!ion. security devices- there's no end to the ELECTRIC MOUTifs 
usefulness. Look at these features: 
• Supplied with H3 letters/wordslphonemes/numbers. capable of producing 

hundreds of words and phrases. 
• Expandable on-board up to lhouS<Jnds of words and phrases with additional 

spct.>ch ROMs (see new Spt.>t.'Ch ROM described below). • Four models. that plug directly into 5100. Apple. Elf \1 and TRS-60 t.eve\ 11 
computers. • Get ELECTRIC MOtiTH to talk with either Basi1: or machine language (very 

• 8:s� 1N�;������i��
n
J����

i.��;;�:�rk���rles included). 

• lndudes on-board audio amplifier and Spf!aker. with provisions for external 
speilkers. • Installs in just minutes. 

Principle �f Operation: The ELECffilC MOlffH stores the digital equivalents 
o.r words m ROMs. When words. phrases and phonemes are desin�. !hey 
s!mply are called for by your program and then synthesized into speech. The 
ELECTRIC MOLITH sy�lem re9uires !loot� of your valuable m1!mory space ex· 
{;Cpt fur a few addresses tf used m memory mapped mode. In most cases. output 
ports (user sel!�tab\e) are used. 

two 
lh� 
four 
fi\•c 
six 
seven 
eight 
nine 
ten 
eh:ven 
twelve 
thirteen 
fourteen 
firteen 
sixteen 
seventeen 

SPOKEN MATERIAL INCLUDED (Vnx II 
eighteen 
nineteen 
twenty 
thirty 
forty 
fifty 
sixty 
seventy 
ei.ghly mnety 
hundred 
thousand 
million 
again 
:�rre 

,, dollar 
cancel down 
""" equal 
rent error 
400hertz lone f�t 
80hertz lone flow 
ZOms silence fuel 
40ffi3 silence gallon 
60ffi3 silence lOOms silence rram 
320�s silence great 
��k ��

a�er 
comma high 
control higher 
danger hour 
dng� in 

inches number 
i• of 
il off 
kilo on 
left oot 1•" over 

" ' 
second d 
.,I . '"'"' f 'peed 

� star 
lesS{!r parenthesis start i 
limit percent slop 
low please than 
lower plus lh·e 
mark point lime 
meier pound I<Y 
mile pulses op 
milli rate voh p 
minus re weight q minute ready ' ' 
near right b ' 

ADDITIONAL VOCABULARY NOW AVAIL.ABLt; (VOX IIJ 

abort oomplete fifth light put station •dd continue fire load quarter switch adjust copy first lock rnnge system 

I 0 ,. 
w ' 
y ' 

alarm co•red """' longer reached ;�:mper<�ture alert ere'-"' fourth more recetve 1"'1 all "de" forward �"' "lh" Mk deposit from next reverse thank assistance dial '" no ""' third atlenlion doo• '"' normal repair this blue cast going north repeat turn brake "ed" 
�:

n nol replace under bull on emergency notice mom 0'" �11 enter heal open safe waiting 
called 

entry hello operator second warning "er" help o• secure '"'' caqtion "elh" hur1s .. , 5{!\ect water cel�ius evacttale hold pe• send west centigrade exit hoi power service wind change fail in . .,., side window circuit failure incorrect pressure slow yellow cigar fahrenheit intruder proet:ss slower cloS{! f�t key pull smoke 
ye; 

oold faster level push south 

•Hcgistfmx/ Trodemarks 

. . . . . . . . . . . . . . .. . . . . . .. . ... . • . .. .  
""""'""'"" U.S.A. Credit Card Buyers Outside Connecticut 

TO ORDER 
Call Toll Free: 800-243- 7428 

To Order From Connecticut, or For Technical 

• Assist;mce, call (203) 354-9375 

�li\\N3�!��2��d�����d�T�!P· • 
Please send the items checked below: 
D 5100 "Electric Mouth" kil wNox I . . . . , . .  , . , . , . . . .  $ 99.95 D Elf II " Electric Mouth" kil wNox I . . . . . . .  , S 99.95 0 Apple "ElectricMouth" kitw/Voxl . . . . . . . . . . . . . . .  $119.95 D TRs:eo Level II ' 'Electric' Mouth'' kit w!Vox I . . . .  _ . . 5119.95 0 VOX II (Second Word Set) . . . . . . . . . . . . . . . . . . . S 39.95 
A(ld 520.00 for win•d lt$ll:d units insh:ad ufkils. VOX II po.�lagt: & insuranc1: SUXl. all ulht:rs S:J.OO postage amt insuranw. Conn. I'I!S. add sah:s tax. 

Total Enclosed S ----------: D Personal Check D Cashier's Check/Money Order 

: D Visa D Master Charge (Dank No. ____ _ 
: 1\cct. No. Exp. Date ___ _ 
. • Signature ----------------
: l'rlnt 
: Name ________________ _ 

: i\ddress 
: City _________________ _ 
� ��:!� . . . . . . . . . . . . . . . . . . ��11 • • • • • • • • • • • • • • •  



• . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �FOR ONLY $129.95 Learn Compu ting 
:From The Ground Up 
: Build a Computer kit that grows 
: with you, and can expand to 64k 
: RAM, Microsoft BASIC, Text Edi
: tor/Assembler,. \\Ord Processor, 
: Floppy Disks and more. 

: EXPLORER/85 I 
4. Plug in Levd E here; uc-

1. Plug in Nelronir:'s Hex f.!:Cr�rl�:�;/�!;. ;�1l2� 
or : • Here's the low cost way to leam the fundamentals of com-• puling, the all-important basics you'll need more and : more as you advance in computer skills. For just $129.Q5 
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: ��c����-�����C:���r i��ott�e 
s����l.t�� a� these features: 8085 Central Processing Unit, the 

:lnr���h�'�;;;hbe�r'�n�r ��: ,�;P�J::S ��i!" ��� alone!) . . .  f'our8-hitpfusone6·hil input/output port.� from which you can input and output your programs, as well as control exterior switches, relays. lights, etc. . a cassette 
l��e;�aed ��a����t� �'dcl��� �:g ����;:�

·
�: 

�����i����tr:a;; �t �a�1o�s1:iar:;�l��f���;n!r/� ing and entering of programs • It permits access by you to aU parts of the system so you can check on the status of any point in the program • It allows tracing each pro-
���;t�
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fl��� ��i�.)l!yi.� ��Jh� does much more! You get all this in the starting level (Level A) of the E

1�
���er/��:o;Vo�� ����9rS���c;1�d�b�d1 t�������u�: eey�oarl/dis�ay - if you don't have them, see our 

����
f
��m���r kit (Terminal Version) . . .  S129.915 

�u�S:ef�1;;, (Hex Keypad/Display Version) . .  S129.95 plusS3 P&l." 
��n�o--; ������u�t�,��{i���t';;e:��!rdj:�: puler. Now you can plug in any of the hundreds of S100 cards available. 0 Level 8 kit . . . M9.95 plus $2 P&l. • 0 5100 bus connectors (two required) . . . S4.85 each, (X)Sipaid. 
LEVEL C - Add still more · 

�:c��� :c:��� �����i�� �� ��hb�����:��t��tJands: 0 LeveiCkit .  P&l." 0 Stoo bus connectors (five. required} . . .  S4.85 each, postpaid. 
LEVEL D-When you reach the point in learning that requires more memory. we offer two choices: either add 4k of a memory directly on the motherboard, or add 16k to 64k of memory by means of a single S100 card. our famoUs 
"lAws:· Level D kit: �CHECK ONE) . . .  0 4k on-board . . .  $49.95 
��ut·:� ����1�-����� ."!:t���Pi�s5���.r�s4� StOO ''lAWS" . . .  $249.95 plus $2 P&I": 0 &1k S100 "lAWS'' . . .  S29!l95 plus S2 P&l". 
I..EVEL E - An important "building block" it activates the8k ROM/EPROM space on the motherboard. Now ius\ plug in one 8k Microsoft BASIC or your own custom programs. 0 Level E kit . . . 1.5.95 plus soc P&l. • Microsoft BASIC It's the language that allows you to talk English to your computer! It is available three ways: 0 8k cassette version of Microsoft BASIC: (requires Level D and 12k of RAM minimum: we suggest a 16k S100 "JAWS"- see above) . . .  164.95 postpaid. 0 8k ROM version of Microsoft BASIC: (requires Level B 
�������1t����:��:���i��o�:�;��� :Cak��k 
6H�i�kA:;'�-;�ln- �f s��':�f:s J�:{g •(requires Level B. 32k of RAM. floppy disk controller. 8" floppy disk drive) . . .  S32S postpaid. 
TEXT EDITOR/ASSEMBLER- The editor/assembler 
�fa���:��!;�!��a;Ju�esi��:::ss�i�et����� 

Keypuri/Disp/(Jy !i. Add lwoS100 homds • 2. Add Lcvd /l to c:onverl to fl. Add you own custom dr- • SlOO t:uits (prototypin,ll cm�uJ • 3. Add 4k RAM 7. Connect tcrminul • -------------------------- = 
a CRT monitor or a 1V set {if you have an RF modulator). 1 0 Hex Keypad/Display kit . . . .  569.95 plus S2 P&l. • 
�����h�r��t::��/�����-rf�j����: ��t�����i��� video output. convertible to baudot output, selectable baud rate. RS 232-C or 20 ma.l/0, 32 or 64 character by 16 line for· mats . . .  5149.95 plus S3 P&I." 

ORDER A SPECIAL-PRICE 
EXPLORER/85 PAK-THERE'S 

ONE FOR EVERY NEED. 

0 Beginner Pak (Save $26.00)- You get Level A (Terminal Version) with Monitor Source Listing ($25 value) : AP-t, S·amp. power su.pply. Inte\ 8085 Users Manual . . .  . 
bRc���;f�!���Ep�lA{s!���-��)s� ���-�et Level A (Hex Keypad/Display Version) with Hex Keyp?dl Display. Intel 8085 User Manual. Level A Hex Momlor Sourw Listing. and AP-1,5-amp. power supply . . .  (Reg. $279.95) SPECIAL $.219.95 plus SO P&I. • 0 Special Microsoft BASIC Pak (Save $103.00)-You get Levels A (Terminal Version), B. D (4k RAM), E. 8k Microsoft in ROM. lntel8085 User Manual. Level A Moni· tor Source Listing. and AP-1. 5-amp. power supply . (Reg. S439.70) SPECIAL S3Z9.95 plus $7 P&I." 

0 ADD A ROM-VERSION TEXT EDI
TOR/ASSEMBLER (Requires Levels B 
and D or SlOO Memory) . . .  $99.95 plus 
$2 P&l.' 

:�7����.D��� trD����l;k�����-����%ri�e fl�b1�. �� 
�1:���nanneJ�!:���unsrte ��� �o

�������) ���tNAL $999.95 plus $13 P&l. • . . . 0 J2k Starter System, $1045,9.5 plus $13 P&l. • 0 48k Starter System. $1095.9.5 plus $13 P&l." 0 64k Starter System. $1145.9.5 plus $13 P&l." 0 Add to any of above Explorer steel cabinet. AP-1 five 
d�k-d':iv�e�b��!t1!�����; 7ui��l���v�1�bc:Qn����� tors for connecting your printer and terminal . . .  (Reg. 
�22�:�lpf!;��Ls���:, ����1�P����ed . . .  S16SO.oo • plus S26 P&l. • 0 Special! Complete Business Software Pak (Save $025.00)- lncludes CP/M 2.2 Microsoft BASIC. General 
��f:;� ����� �2

e
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o11 and more complex, the assemCler can save you many hoors of programming lime. This software includes an editor program that enters the programs you write, makes 

bt:rn�ri���sa�h: 1�1���r�:�f �!��\���!"s����� ���� d��u��� �his't:����-& insumnce." For Qmudiun or· 
code into the computer-readable object code. The editor/ assembler program is available either in cassette or a ROM version. Continental Credit Card Buyers Outside Connecticut: 0 Editor/Assembler (Cassette version: requires Level "B" and 8k (min.) of RAM- wesuggest l8k "JAWS"-
� :�;�)ks·e:�j: r���v:�\�n. supplied on an SlOO 

ID ORDER 
����r��!W �;�lk �-j����-)����-�j;s �:��r-est 

To Order From Connecticut, or For Technical 

8" FLOPPY DISK - A remarkable "building block.'' Assistance, call (203) 354-9375 

Call Toll Free: 800·243-7428 
Add our 8" floppy disk when you need faster operation, 
�f:tf:;�����:r��� i:�rr�1iy ih��:f�das �f�::;:a�� * (Clip and moil en lire ad)* and program languages available today. You simply plu� i�M-r�rt�r��� ���;;:a:� system- it accepts al 

SEND ME THE ITEMS CHECKED ABOVE 0 8" Floppy Disk Drive . . .  $499.95 plus S12 P&l." Total Enclosed (Conn. Residents add sales lax): $ __ 
g ��i�epb;:en�l�?��a� P��!����P��u�-�

2�:�9·s plus Paid by: 
S3 P&l. • 0 Personal Check 0 Cashier's Check/Money Order 0 Drive Cables (set up for two drives) . . . 52.5.00 plus 
S1.50 P&I." 0 VISA 0 MASTERCARD (Bank No. ---1 

��;:�s���!�_kd����d�net�;�:��J�����f:a�� Exp. o�te __ _ that give your Explorer/85 aa::ess to thousands of existing Acct. No. -------
CP/M-based programs . . .  $150.00 postpaid. 
NEED A POWER SUPPLY? Consider our AP-t. It can supply all the power you need for a fully expanded Ex- Signature ___________ _ �J���:S ����efl��s:e�[l;��a�eet�fti:a��:eP£;'p]��i�t1�i cabinet (see below). 0 AP-1 Power Supply kit (8V @ 5 amps) in deluxe steel Print Name ___________ _ 

Add=·-----,---------
cabinet . . .  S39.95 plus S2 P&l. • 
NEED A TERMINAL? We offer you choices: the least expensive one is our Hex Keypad/Display ki t that dis- · . .._ City•--------------plays the information on a \ 

• .,, calculator-type screen. The 'r'> ,. ....... ;. �� other cho1ce IS our ASCII -:::::: -"0-',.:;.---· SSt:":::=====�Z:•P::.::::::::::= 
���Yt����che�isU::��hr�;h:� �� .. �NETRONICS Research& DevelopmentLtd. I 

'-!\l!��:t�.i!��.f!�!�.�.<!��.:.��-�.MH£.<!��·- �I.�?J.� . . . . . .  J 

AN NOU NCI NG TWO 
NEW TERMINALS 

Smart • Fast • G raphics • Matching Modem and $295 Printer 
Netronics announces a state of the art 

breakthrough I n  terminals, Now at prices you 
can afford, you can go on·line with data·bank 
and computer phone-line services. It's al l 
yours: "electronic newspapers," educational 
services, Dow-Jones stock reports, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bul
letin boards . . .  and more every day! ! !  

Netronics offers two new terminals. both 
feature a full 56 keyl128 character typewriter
style keyboard, baud rates to 19.2 kilobaud, a 
rugged steel cabinet and power supply. The 
simplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all incoming data, and optional provisions lor block and 
special character graphics. The "smarl'' version, SMARTERM-80, features either 24 l ine by 80 
characters per l ine or 16 by 40 ch!lracters per line, it offers on-screen editing with pa�e-at-a
lime printing, 1 2,000 pixel graphics, l ine graphics, absolute cursor addressing, underlining, 
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delux green-phosphor monitor pictured above. For hard copy just add our matched printer. 

Price breakthrough ! ! !  Own I he FASTERM-64, a complete terminal kit, ready to plug in for 
just $199.95 or order the SMARTEAM-80 kil for just $299.95, (bolh available wired and tested.) 
Be on-llne with the mi llion-dollar computers and data services today . . .  we even supply the 
necessary subscription forms. 

More good news: All the components in our terminals are available separately (see 
coupon), so you buy only what you need ! ! !  

FASTERM-64 . . .  DISPLAY FORMAT: 64 o r  3 2  characters/line by 16 l ines . . . 96 displayable 
ASCII characters (upper & lower case) . . .  8 baud rates: 150, 300, 600, 1200, 2400, 4800, 9600, 19, 200, (switch sal.) . . .  LINE OUTPUT: RS232/C or 20 rna current loop . . .  VIDEO OUTPUT: 1 V  
PIP (EtA RS-170) . . .  CURSOR MODES: home & clear Screen, erase t o  end of l ine, erase cursor 
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OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
characters . . .  ASCII ENCODED KEYBOARD: 56 keyl128 characters. 
SMARTERM·80 . . .  DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines 
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TIONING: up, down, right, lelt, plus absolute cursor positioning with read back . . .  VISUAL 
ATTRIBUTES: underline, blink, reverse video, half intensity, & blank . . .  GRAPH ICS: 1 2,000 
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KEYBOARD: 56 key/128 character . .  4K ON BOARD ROM . .  COMPLETE WITH POWER 
i�E:��ONE MODEM 103 0/A . . .  FULL DUPLEX. FCC APPROVED DATA RATE: 300 baud 
. . .  INTERFACE: RS232/C and TTY . . .  CONTROLS: talk/data switch (no need to connect and 
disconnect phone). originatefanswer switch on rear panel . . .  NO POWER SUPPLY RE
QUIRED. 
ASCII KEYBOARD ASCII

·
3 . . . 56 KEY/128 CHARACTER ASCII �···- .· · . 

EN CODED . . .  UPPER & LOWER CASE . . .  FULLY DE BOUNCED . .·· .· 2 KEY ROLLOVER . . .  POS OR NEG LOGIC WITH POS STROBE . ' .i REOU IF\ES + 5 & -12V DC (SUPPLIED FROM VIDEO BOARDS) 

�����!�T����LLMN ����Ac\j!Jp��s�g�I
BAU

?o·· T��CTOR FEED lj , 
. . .  UPPER/LOWER CASE . . .  INDUSTRY STANDARD RIBBONS . . .  4 CHARACTER SIZES . . .  9 BY 7 DOT MATRIX . .  BI·DIRECTIONAL 
PRINTING 

Continental U.S.A. Credit Card Buyers Outside Connecticut 
CALL TOLL FREE 800-243-7428 
To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 

N ETRON ICS R&D LTD. oept. 
333 Litchfield Road, New M i lford, CT 06776 
Please send the items checked below: 

0 COMPLETE FASTERM-64 TERMINAL ( Includes FASTVID-64 video board 
ASCII-3 keyboard steel cabinet and power supply) . .  - kit $199.95 plus $3 P&l 
. . .  wired & tested $249.95 plus $3 P&l . . . graphics option: add $19.95 to 
each of above 0 COMPLETE SMARTERM-60 TERMINAL (includes SMARTVID-60 video 
board,. ASCII-3 keyboard, steel cabinet and power supply) . . .  kit $299.95 plus 
$3 P&l . . .  wired and tested $369.95 plus $3 P&l 0 FASTVID-64 VIDEO BOARD (requires + 5 & - 12V DC) . . .  kit $99.95 plus $3 
P&l . . .  graphics option add $1 9.95 _ . . wired & tested $1 29.95 plus $3 P&l . . .  
graphics option add $19.95 0 SMARTVID-60 V IDEO BOARD (requ i res + 5 & + I-12V DC) . .  - k it  $199.95 
plus $3 P&l . . .  wired & tested $249.95 plus $3 P&l 0 DELUXE STEEL TERMINAL CABINET . . .  $19.95 plus $3 P&l 0 ASCII-3 KEYBOARD (requires +5 & -12VDC) . . .  kit $69.95 plus $3 P&l . . .  
wired and tested $69.95 plus $3 P&l 0 POWER SUPPLY (powers ASCII-3 keyboard & video boards) . . .  kit only 
$19.95 plus $2 P&l 0 ZENITH VIDEO MONITOR (high resolution green phosphor) . . .  w i red & 
tested $149.95 plus $6 P&l 0 TELEPHONE MODEM MODEL 1 03 OIA . . .  wired & tested $169.95 plus $3 

�boT MATRIX PRINTER Comet I . . .  wired & tested $299.95 plus $10 P&l 0 RF MODULATOR MOD RF-1 . . .  k it  only $6.95 p lus $1  P&l 0 3FT-25 LEAD MODEMfTERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE . . .  $14.95 ea plus $2 P&l 

For Canadian orders, double the postage . Conn. res. add sales tax. 

T ota I Enc I osed $ ---=-=----.,--,--:---::-:--:-::--:-----::::-;--D Personal Check D Cashier's Check/Money Order 
D VISA D M asterCard (Bank No. ______ _ 
Acct. No. Exp. Date ______ _ 
Signature 
Print Name -------------------
Address _____________ �------
City State Zip 
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wire-wrap connections of less than an 
inch between them. The 7-segment 
LEOs on the front are not yet func
tional: they will probably evolve into 
some kind of front panel at a later 
date . 

Photo 2: A custom-made edge connector and ribbon cable tie the ZX-80 to the 5-100 
memory board. Be sure to keep the cables as short as possible. 

Acquiring an edge connector for 
the ZX-80 can be a problem. The 
Sinclair uses a dual 26-pin arrange
ment with 0 .100-inch spacing. A 

search through various catalogs 
turned up no prospects, so I cut down 
a Jade #CNE-1108011 40-pin unit 
with a razor saw and made a polariz
ing blade from a scrap of PC board 
epoxied in place. Originally, my en
closure was made of sheet PVC 
plastic held together with aluminum 
angle and "pop" rivets, but the assem
bly was electrically unstable. A stray 
hand brought near the right spot pro
duced erratic operation. I was forced 
to line the box with well-grounded 
PC board to get rid of the problem. 
Starting with a metallic box would be 

BREAKTHROUGH! 
Automatic 
Horizontal and 
Vertical scrolling. 

View and edit many 
files simultane· 
ously. 

Draw diagrams as 
easily as typing 
text. ------

Cut text from one 
window and paste 
it into another. 

Create your own 
commands for 
your applications. 

Automatic 
memory manage
ment of large files. 

Compare, contrast, 
review or analyze. 

A MULTI-WINDOW TEXT EDITOR FOR UNDER $200. 
Imagine this kind of productivity: Your 4 favorite files right 
before your eyes on the screen of your CRT. 

Divide the screen of your CRT into any combination of 
horizontal and vertical windows, each with its own 
workspace. Or, windows can share a workspace-so you 
can edit different parts of the same file. 

You get true on-screen editing, plus the ability to add or 
delete any of 10 windows, at any time, anywhere on the 
screen. 

Using CP/M compatible files and simple, easy to remember 
commands, THE ELECTRIC BLACKBOARD'" has 
functions to satisfy the needs of the most demanding 
professional computer scientist. Yet THE ELECTRIC 
BLACKBOARD'" can be used just as productivly by the 
novice within minutes. A step-by-step Learning Guide, 
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designed for the novice, will guide you gently through the 
learning process. 

Unleash the extraordinary power and flexibility of THE 
ELECTRIC BLACKBOARD'" on your Z80-based micro· 
computer today. 

Requires 48k CP/M or CDOS, Z80 processor,and CRT with cursor 
addressing. Distributed on SSSD 8" diskette. Includes reference 
manual, learning guide, and quick reference card. Price: $198, 
manuals only: $30. 

Call or write for more information: 

SANTA CRUZ SOFTWARE SERVICES 
1711 Quail Hollow Road, Ben Lomond, CA 95005 
(408) 336-2170 
CP/M is a trademark of Digital Research COOS is a trademark of Cromemco 
ZSO is a trademark ol Zilog 
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Surprising Symmetries in  
Design and Letterforms . . .  

"Kim is the Escher-of-the alphabet. 
He has created a new art-form that 
blends beauty and ingenuity, and has 
made it so clear to us that we can try it 
ourselves Issac Asimov, Author 

Inversions 
A Catalog of Calligraphic Cartwheels by Scott Kim 

Foreword b y  Douglas Hofstadter 
Backward b y  Jef Raskin 

The striking designs that grace the pages of Scott 
Kim's new book appeal to us as both viewers and 
readers, for words themselves are the subject of his 
call igraphic creations. With imagination and care, Kim 
bends, shapes, and sculpts words into novel and in
triguing works of a rt.  Inversions is more than a 
showpiece, though,  as the author details the theories 
and techniques that lie behind his a rt and draws 
paral le ls to related perceptual exercises in  music, 
l inguistic wordplay, and even mathematics.  

ISBN 0-0 7-034546-5 
1 28 pages; softcover 
$ 8 . 9 5  

"Scott Kim has perfected a personal art form - one with 
grace, elegance, subtlety, and surprises. "

. 
Douglas Hofstadter, author 

· 
Grldel, Escher, Bach.: an Eternal Golden Braid 

"Scott Kim's In versions . . . is one of the most astonishing 

and delightful books ever printed. "  

Martin Gardner 
Scientific American 

" . . .  sure to dazzle and delight anyone to whom writing is 
dear . . .  " 

The New York Times Book Review 

A New Frontier Between 
Sight and Soulild . . .  

"Here in
. 
this beautiful _book John 

Whitney marries art to modern 
technology.  Sc�nes that previously we 
would have strained to imagine, 
Whitney can now show us . "  

Jearl Walker, Scientific American 

Digital H armony by John Whitney 
On the Complementarity of Music and Visual Art 

Digital Harmony is the a·rt of music made visib le .  
Already acclaimed for pioneering the striking visual  ef
fects in 200 1 and Star Wars, author John Whitney 
here establishes a new art form in representing the 
magic of music through computer-ge nerated color 
graphics. The author also delves into the technicalities 
of his work, offering to share his methods with others 
who would explore this field of vast artistic promise. 
Digital Harmony is the vanguard of what is sure to be 
one of the most exciting art forms for years to come . 

ISBN 0-0 7-0 700 1 5-X 
240 pages; hardcover 
$ 2 1 . 9 5  

"Digital Harmony i s  a peek into the future when com
puterization will bridge the gap between art, science, and 
self-understanding. 1· 1oved it. "  

Seymour Papert 
A uthor, Professor Massachusetts Institute of Technology 

Call Toll-Free 8001258-5420 

BYTE Books 70 Main St. Peterborough, N . H .  03458 

C i rcle 60 on inquiry card. 



Listing 1: A disassembly of the ZX-BO's built-in code to locate the highest address in 
programmable memory. This code is executed whenever the computer is reset. 

Label Address 

RESET 0000 

0001 

0002 

0003 

0004 

0005 

0006 

0007 

START 0261 

0262 

LOOP! 0263 

0264 

0265 

0266 

LOOP2 0267 

0268 

0269 

026A 

026B 

a much better idea . (See photo 2 for a 
view of the completed system. )  

Checkout 
Thanks to the Sinclair software, 

the extra memory is easy to check. 
Sinclair's ROM (read-only memory) 
contains the code to do it !  The first 
few locations of the BASIC ROM de
coded to assembly language are 
shown in listing 1 .  This piece of code 
is executed every time the ZX-80 is 
reset (to location zero); it is comput
ing the highest available memory ad
dress where it will set the stack 
pointer. Hexadecimal 01s are written 
from hexadecimal location 7FFF all 
the way down to 4000. Then, work
ing forward, each location is deere-

Data Code 

2 1  LD HL,7FFFH 

FF 

7F 

3E LD A,3FH 

3F 

C3 JP 0261H(START) 

61  

02 

36 LD (HL).OlH 

01 

2B DEC HL 

BC CP H 

20 JR NZ,LOOPl 

FA 

23 INC HL 

35 DEC (HL) 

28 JR Z, LOOP2 

FC 

F9 LD SP,HL 

mented by one and the result com
pared to zero. The first time the com
parison is not true, the address is de
cremented by one and the stack 
pointer is set to that location. To see 
what the ZX-80 found after it is up 
and running, all you have to do is 
PEEK a few locations in each 1 K 
block starting at hexadecimal 4000. If 
the content is zero, the ZX-80 prob
ably found that location. If the con
tent is one, it was written but not read 
correctly. If neither, it was probably 
not written. A word of caution: the 
last few highest locations will contain 
data actually stored on the stack by 
the program, and the first 40 will con
tain variables used by BASIC, as 
shown in figure 4 .  

HEXADECIMAL CONTENTS 
ADDRESS 

0000 

7 ON - BOARD 4 R O M  
4 K OR  8 K  

O F F F  O R  l F F F  
2 000 

NO MEMORY 
HERE 

3 F F F o -
4000 <h"' l> O w z  , ,  m w  o O 1 6 K  BYTE S  l> )) 

O F  RAM 0 
( EXPANS ION  )) 
BOX l l> 3: 

7 F F F 

Figure 4: The ZX-80 memory map with 
the 16  K-byte m e mo ry expansion 
installed. 

Summary 
Building this expansion was re

warding, not only in terms of the in
creased capabilities of the machine, 
but also for the learning involved. 
The Sinclair is remarkable both from 
the hardware and the software view
points. A word of warning, however, 
to anyone embarking on this or any 
other project involving the ZX-80: the 
only technical documentation Sin
clair provides is a poorly reproduced 
schematic diagram with absolutely no 
functional description. The same 
holds true for the software. If it's not 
in the BASIC manual, forget it. The 
only way -I found out anything was 
by dumping the ROM and disassem
bling the machine code . •  

• USER ORIENTATED SOFTWARE/DQCUMENTATION, 19 single keystroke commands. 
• NO PERSONALITY MODULES REOU!RED 

• PROGRAMS MOST 2 4  AND 28 PIN �ROMS, single or triple supply 1.0, 2.0 or 50ms proms 

$695.00 � 2704/08, 2516/2716, 2532/2732, 2732A, 2564/2764, 68732, 68764/66 and more. 

DEALER INQUIRIES INVITED 
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UP..S PROM PROGRAMMER - CHEAP AT TWICE THE PRICE! 
ADVENT PRODUCTS, INC. 965 N. Main Street, Orange, CA 92667 (714) 997-0600 
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Systems IE Ex a total business system . 

SYSTEMS I I  EX - EX for EXTENDED 
PERFORMANCE.  Westware br ings  you  the  
most completely integrated and s im plest to  
use business software for your  Apple 
Computer. The SYSTEMS I I  EX is complete 
with an integrated Database. Yes! The D B I I  
Database can move y o u r  system's f i les into 
Database format for customized reports o r  
labels. 
Although the SYSTEMS I I  EX is a fu l ly  
in tegrated system, you may pu rchase 

ind ividual modules and later add addit ional 
modu les, such as Job  Costing for 
contractors. T he power of our  system is in  
the KSAM Firmware card that p lugs  i nto the 
Apple. This card permits high speed 
searches and el iminates running sort 
routi nes to get your files in o rder. 
SYSTEMS II is avai lable on 5V4' d rives, and 
also on the Corvus hard d isk. A Corvus 
based system wil l g ive you the power and 
capacity that chal l enges larger  com puters. 

C O M I NG SOON - Cash f low analysis with 
g raph ics, Database I I  with g raph ics, and B i l l  
o f  Materials for sma l l  manufacturers. 
C U R R E N T  OPTIONS AVAI LABLE - Job 
Cost ing ,  Cycle I nvoicing,  O rder entry, and 
Layaway. 
A l l  Checks, statements and invoices use 
N E BS forms. 
Dealer and OEM inqu i ries invited. 

Apple is a trademark of Apple Com puters. 

r----------------------· 
I 0 Yes, I would l i ke to samp le your software. P lease 

��� . --=��=E'�-� �-=--:-- - - - - - - --- -- - - - - - - --- - .....,... 
Systems !I Ex 

2455 S .W. 4th Ave. 
Su ite 2 
Ontario, OR 9791 4 
(503) 881 -1477 

Circle 41 2 on i nquiry card. 

· send me the Systems I I  Demo Package. My check I for $25 is enclosed. 

I I I I 
1 2455 S .W. 4th Ave. 

Su ite 2 I Ontario, OR 9791 4 
(503) 881 -1477 

Name ____________________________________ __ 

Title ____________________ _ 

Company Name _____________ _ 

Address ________________ _ 

City ______ State ____ Zip ___ _ 



System Notes 

Accidental Reset 
Protection for the Apple II 

Greg DeWilde, POB 3184, Hillsdale, C A  94403 

Since the introduction of the Apple II computer, there 
have been many references to one major problem with 
the keyboard: the location of the RESET key. It is located 
directly above the RETURN key. Accidentally pressing 
the wrong key has often produced disastrous results . 

+ 5 V 

N um ber Type 

IC1 7400 

A P P L E  

K E Y B O A R D 

R ES E T 

K E Y B OA R D  

CA B L E  

Many solutions t o  isolating the RESET function have 
become available. These have caused Apple Computer 
Inc. to notice how irritating this problem is . Newer Apple 
keyboards have an option that requires the CTRL and 
RESET keys to be pressed at the same time to reset the 
computer. 

I was an owner stuck with the older, single-key RESET. 
Wanting to modify this, I looked at some of the solutions 

Text continued on page 238 

P I GG Y B A C K  

H E A D E R  

GJ &--

0-----

0----

G-
TO A P P L E  

C I RC U I TRY 

0 0-----
• • 
• • 
• • 

G @----
• • 
• • 
• • 

G §-----

� 0--
\. ) 

P I GGYBACK C I R C U I T  BOA R D  S O C K E T  ON 

A P P L E  M OT H E R B OA R D  

Figure 1:  Schematic diagram of the control-plus-reset modification to the Apple II computer. One connection from the control key to 
pin 4 of the keyboard circuit board is shown in this diagram and figure 2 .  The c�ble from the Apple keyboard plugs into the pig
gyback board socket, and the piggyback board header (on the other side of the printed-circuit board) plugs -into the socket on the 
main Apple board (the motherboard). Pins not shown have connections similar to pin 5. 
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OMIKRON proudly presents 

a comprehensive package for your TRS-80* Model l 

The WORKS includes: s 3 99 
Mapper I & CP/M 2 . 2 , C BASIC I I ,  MBASIC-80 and WordStar 

WordStar is widely recognized as the 
most advanced prodUct on the market. It is 

featured by many computer man ufacturers, in
cluding Xerox, for wordprocessing applications. 

0 List price: $ 495 

CP/M 2.2 is the latest version of CP/M 
from Digital Research . Our package a lso includes 
the MAPPER I CP/M adapter and a sophisticated 

set of utilities and drivers designed to optimize 
the CP/M system for the TRS-80 . 

0 List price : S 23 9  

OMIKRON also offers: 

COUGAR Membership: There is a one time 
fee of S 29 to join the COUGAR group. Mem
bership is open only to qual ified MAPPER I 
owners .  

MaiiMerge: When used with WordStar, this 
progra m merges l ists of names into form letters . 

MBASIC-80 is the CP/M version of 
Microsoft BASIC .  The conversion of TRS-DOS 
BASIC progra ms to M BASIC is easy because the 
syntax is a lmost identica l .  

0 List price: $ 349 

CBASIC II is the most widely used BASIC 
for CP/M applications progra ms.  This version of 
BASIC contains all of the features necessary to 
develop complex business progra ms.  

0 List price: S 1 49 

SuperSort: The product received rave reviews 
in August 8 1  Interface Age Magazine.  This is 
the fastest and most versatile sort program avail
able.  

WordMaster: This is a text editor that every
one l ikes.  It features the same command struc
ture as the CP/M editor, but it has full  screen 
editing facil ities . 

OMIKRON Products that set Precedents 

*TRS-8QTM Radio Shack/Tandy Corporation 

1 1 2 7 Hea rst Street Berkeley, CA 94 702 (4 1 5) 845-80 1 3  

C i rcle 280 on inqu iry card. Copyright © J 98 J OMIKRON Systems 



We'll ��drive'� you wild 
with our variegr of quality disk drives. 
ASAP carries only the highest qual ity floppy disk d rives, to 
provide you with years of trouble-free service and superior 
performance. 

Data TrakT" 5 (ANSI 5%" compatib i l ity) . . . . . Call for price 
iJata TrakT" 8( 1BM compatibi l ity) . . . . . . . . . . . . . . . . . . . . . .  Call for price 
Model 801 (standard floppy) . . . $425.00 
Model 850 . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $640.00 
Dual Disk Drive Cabinet . . . . . . . . . . . . . . . $225.00 

ASAP also provides a ful l  l ine of h igh rel iabi l ity disk drive 
subsystems*. 

HDC8/1-HD - Cabinet with (1) Priam 1 0  megabyte hard disk 
drive with M icro byte Control ler . . . .  . . . . . . . . .  Call for price 

HDC8/1 F+ 1 HD- Cabinet with (1) Oume® DT -8 double-sided, double
density drive, and (1 )  Priam 10 megabyte hard disk drive 
with M icro byte Contro l ler  . . . . . . . . . . . . . . .  Call for price 
CABBH - Dual cabinet for 8" f loppy disk d rives 
(horizontal mounting) . . . . . . . . . . . . . . . . . . . . . . . .  $ 225.00 
CABBV - Cabinet for 8" fl oppy d isk drives 
(vertical mounting) . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 225.00 
CABBH/V+ 1 S - Dual cabinet with (1 ) Shugart SA801 R 
i nstal led (horizontal or vertical mount ing) . . . . . . .  $ 750.00 
CAB8H/V+2S - Dual cabinet with (2) Shugart SA801 R's 
i nstal led (horizontal or vertical mounting) . . . . . . . .  $1 1 50.00 
CAB8H/V+1 Q - Dual cabi net with ( 1 )  Qume® 
DT-8 double-s ided double-density d rive i nstalled 
(horizontal or vertical mounting) . . . . . . . . . . . . . . .  $ 830.00 
CAB8H/V+2Q - Dual cabi net with (2) Qu me® 
DT-8's double-sided double-density d rive i nstal led 
(horizontal or vertical mounting) . . . . . . . . . . . . . . . .  $1 350.00 
CAB8V/2F-9SMB - Desk top cabi net for (2) 8" Shugart or  
Qume® floppy d isk drives, 9-slot motherboard, card cage, 
fan, dust fi lter, power supply, all power and 
drive cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 425.00 

ANew Era for Okidata 
Models 82A and 83A from ASAP 

OKI DATA's new printer l ine represents a breakthrough 
in economical ,  q ual ity print ing.  These new printers have 
more options and features than any previous OKIDAT A 
printer. Faster print speed and throughput, fu l l 96-
character ASC I I ,  and both Centronics and RS232C 
interfaces standard, all at an affordable price. Models 

82A and 83A are ideal for home or business, personal or 
educational appl ications. And now, ASAP is offering 
these new p r inters at prices you won't want to miss. 
Compare the features below. Then call ASAP to order 
your OKI DATA printer today. 

Features 
Print speed 
Throughput @80 characters per l ine 
Print technique 
Dot matrix 
Character set 
G raphics characters 
Interface Centronics 8-bit parallel 
RS232C ( 1 200 bps) 
Size ( i nches) 
R ibbon 
Power ;1s;111 
computer 
products, inc. 

Okidata 82A 80 Column Printer Okidata 83A 136 Column Printer 
1 20 characters per second 1 20 characters per second 
76 l ines per minute 47 l ines per minute 
Bidirectional Bid i rectional 
9 x 9  9 x 9  
Ful l  96-character ASC I I  Ful l  96-character ASCI I  
64 block characters 1 1 1  dots per inch 
Standard Standard 
Standard Standard 
1 4.2W X 1 2.90 X 5.2H 20.2W x 1 2.90 X 5.2H 
Standard typewriter Standard typewriter 
1 00, 1 1 5, 220, 240 VAC 50 or 60Hz 1 00, 1 1 5, 220, 240 VAC 50 or 60Hz 

Circle 38 on i nquiry card. 



ATARI BOO 
(16K) Personal Business Computer 
• Computer console • Atari 8K basic 
• 57 full stroke alpha-numeric keyboard 
with four function keys • Operator's 
manual • RF modulator. • Power supply 
Price: $799.00 
Special Offer: Additionai 16K RAM-FREE 

with purchase of system. 

Atari Optional Accessories 
ATARI® 410'" 
Program Recorder . . . . . . . . . . . .  $ 60.00 
ATARI® 810'" Disk Drive . . . . . . .  $455.00 
ATARI® 820'" 40-column 
Dot Matrix Impact Printer . . . . . .  $279.00 
ATARI® 822'" Thermal Printer . .  $349.00 
ATARI® 825'" SO-column 
Dot Matrix Impact Printer . . . . . .  $625.00 
ATARI® 830'" Acoustic Modem . .  $159.00 
ATARI® 850'" 1nterface Module· . .  $159.00 
ATARI® Paddle (CX30-04) 
or Joystick (CX40-04) . . . . . . . . .  $ 17.95 
Light Pen (CX-70) . . . . . . . . . . . . .  $ 64.95 
Atari 800 16K RAM Module . . . . . .  $75.00 
(1 year warranty parts & labor) 

Atari Software (Many more available) 

Super Breakout . . . . . . . . . . . . . . S 30.00 
Chess . . .  . . . . . .  . . . .  . . . .  . . . . .  $ 30.00 
Video Easel . . . .  . . . . .  . .  . .  . . . S 30.00 
3-D Tic Tac Toe . . . . . . . . . . . . . . S 30.00 
Star Raiders . . . . . . . . . . . . . . . . .  S 34.00 
Music Composer . . . . . . . . . . . . .  S 42.00 
Educational System ROM . . . . . . S 19.95 
Assembler /Editor . . . . . . . . . . . .  $ 45.00 
Telelink I . . . . . . . . . . . . . . . . . . . $ 19.95 
Space Invaders . . . . . . . . . . . . . .  $ 15.95 
Kingdom . . . . . . . . . . . . . . . . . . . .  $ 12.95 
Biorhythm . . . . . • . • . • . . • . . . . .  $ 12.95 
Graph It . . . . . . . . . . . . . . . . . . . .  S 15.95 
Energy Czar . . . . . . . . . . . . . . . . .  $ 12.95 
Mailing List . . . . . . . . . . . . . . . . .  $ 16.95 
Statistics I . . . . . . . . . . . . . . . . . .  $ 16.95 
Touch Typing . . . . . . . . . . . . . . . .  $ 19.95 
Stock Charting . . . . . . . . . . . . . . .  $ 19.95 
Stock Analysis . . . . . • . . • . . . . .  S 19.95 
Bond Analysis . . . . . . . . . . . . . . .  $ 19.95 

SO Systems/S-100 Board 
EXPANDDRAM 16K 5240 00 
2 MHz DYNAMIC 32K 5258.00 
RAM BOARD 48K 5276.00 
KITS 64K $294 00 
EXPANDORAM II 16K 5250.00 
4 MHz DYNAMIC 32K 5268 00 
RAM BOARD 48K $28600 
KITS 64K $304.00 
SBC-100 KIT 2.5 MHz/Z80 CPU with Serial 1/0 
Porls & SBC 100 Monitor of your choice at 
no charge. . . . . . . . . . . . .  S299.0D 

SBC-200 KIT 4 MHz/Z80A CPU with Serial & 
Parallel 1 /0  Ports & SBC 200 Monitor of your 
choice at no charge. . . . . . . . . .  $325.00 
VERSAFLDPPY I KIT Disk Controller for 5'1<' or 8" 
Drives. Single or Double Sided/Single or Double 
Density. S-100 Compatible . . . . . . . . . . . . S25D.DO 
VERSAFLDPPY II KIT Disk Controller for 5'1<' or 8" 
Drives. Single or Double Sided/Single or Double 
Density, S-100 Compatible . . . . . . . . . . . .  S300.0D 

PROM 100 KIT S-100/EPRdM PROGRAMMER for 
2708. 2716. 2732 & (TI) 2516 . . . .S190.00 
ALL BOARDS ARE AVAILABLE ASSEMBLED & 
TESTED. CALL FOR PRICES. 

Apr. le Parallel Interface: 
AE -1 W/Cable . . . . . . . . . . . . . . .  $69.95 
• Standard Interface 
• Compatible with Epson & Okidata printers 
• On-board firmware (2708) 
• Optional cables: 525.00 
• AEC-2/ Atari to Epson printer 
• TREC-2/TRS-80 to Epson/Okidata printer 
• RSC-1/RS232 (male to male) 
Serial Interface SEl-l . . . . . . . .  $55.00 
• Asynchronous 300. 1200. 2400 or 9600 BPS • Compatible with Epson printers • 75 to 9600 BPS 

Circle 38 on inquiry card. 

DISKETTES from ASAP 
VERBATIM 5'/." DISKETTES 

Part # Sectoring Price 
MD525·01 Soft 10/527.50 
MD525·10 Hard 10 10/$29.50 
MD525·16 Hard 16 101$29.50 

VERBATIM B" DISKETTES 
F032-1000 Hard 101535.00 
F034·1000 Soft 10/$3500 

MEMOREX 5'/4' DISKETTES 
Part # Sides/Density Sectoring Price 

MEM 3401 1 /Single Soft 101525.00 
MEM 3403 1 /Single Hard 10 101$2500 
MEM 3405 1 /Single Hard 16 101525.00 

MEMOREX 8" DISKETTES 

MEM 3060 1 /Single Soft 1 0/535.00 
MEM 3101 2/Sin�e Soft 10/545.00 
MEM 3090 1 / Dou le Soft 10/545.00 
MEM 3102 2/Double Soft 101$55 00 

DYSAN 5'1." DISKETTES 

D-0130 1 /Sin�e Soft 101545.00 
D-0226 1 /Dou le Soft 10/$46.00 
D-0235 2/Double Soft 101$55.00 

DYSAN 8" DISKETTES 
Part # Sides/Density Sectoring Price 
D-0506 1 /Sin�le Soft 10/$45.00 
D-0605 2/Dou le Soft 101565.00 

SCOTCH 3M 5'/4' DISKETTES 
744-0 1 /Single Soft 10/$33.00 
744-10 1 /Single Hard 10 10/$33.00 
744-16 1 /Sin�le Hard 16 10/533.00 
745-0 2/0ou le Soft 10/$59.00 
745-10 2/0ouble Hard 10 10/$59.00 
745-16 2/Double Hard 16 101559.00 

MAXELL 5'1/' DISKETTES 
MD1 1 /Sin�e Soft 101539.00 
MD2D 2/Dou le Soft 10/565.00 
MH1 1 /Sin�e Hard 16  101539.00 
MH2D 2/Dou le Hard 16 10/$65.00 

MAXELL 8" DISKETTES 

FD1-128 1 /Single Soft 10/$45.00 
FH1-32 1 /Sin�e Soft 32 10/$45.00 
FD2-XD 2/Dou le Soft 101565.00 

SAW MEDIA STORAGE CASES 

Part # Size Price 
SAW-S SW' 52.50 ea. 
SRW-8 8" 53.25 ea. 

SYSTEMS WITH SPICE from 
CALIFORNIA COMPUTER SYSTEMS 
FOR APPLE I I '" USERS 
Synchronous Serial Interface 
Part Number 7712A . . . . . . . . . . . .  Price: 5149.00 
Programmable Timer 
Part Number 7440A . . . . . . . . . . .  Price S 95.00 
Asynchronous Serial lnlerface 
Part Number 7710A.. . .  . . . . Price: 5139.00 
Calendar/Clock Module 
Pari Number 7424 . . . . . . . . . . . . .  Price: S 99.00 
3'1• Dig it BCD A-lo-0 Converter 
Part Number 7470A . . . . . . . . . . .  Price: 5 95.00 
12K ROM/PROM Module 
Part Number 7114A . . . . . . . . . . .  Price: $ 85.00 
Parallel Interface 
Part Number 7720A . . . . . . . . . .  Price: S125 00 
Arilhmetic Processor 
Part Number 781 1 A . . . . . . . . . .  Price: 5349.00 
Centronics Printer Interface 
Part Number 7728A . . . . . . . . . . .  Price: 5125.00 

FOR S-100 USERS 
32K Sialic RAM Board 
Part Number 2032C . . . Price: 5610.00 
16K Sialic RAM Board 
Part Number 2116C . . . . . . . . . . . .  Price: 5290.00 ��t ����;r 

Rl�s�oard 
. . . . . . . . .. Price S550 00 

Z-8DA CPU Board 
Part Number 2810A . . . . . . . .  Price: $265.00 
Floppy Disk Controller 
Part Number 2422A . . . . . . . . . . . .  Price: $385.00 
CP/M'" Version 2.2 Free With Purchase 
S-100 Mainframe 
Part Number 2200A . . . . . . . . . . .  Price: 5475.00 

2201A (220VAC) . . . . . . . . . $475 00 
S-1 00 Motherboard 
Part Number 2501A .  . . . . . . . . . .  Price: 5150.00 
4-Port Serial I/O Interface 
Pari Number 2710A . . . . . . . . . . . .  Price: $245.00 
2-Serial. 2-Parallel l/0 Board 
Part Number 2718A . . Price: 5275.00 
4-Port Parallel 1/0 Board 
Part Number 2720A . . . .  Price: $195.00 

MICROBYTE 4-PORT 
1/0 BOARD 
• Quad RS-232C serial ports. One 20 rnA 

current loop pori 
• Fully IEEE S-100 Bus compatible 
• Asynchronous Communications with 

Z80A-OART(TM) or synchronous commu
nications with Z80A-SIO/O(TM) 

• Full set of modem control signals. 
including RI (Ring Indicator) 

• Easily configurable to any type of terminal 
interface 

$265.00 Assembled & Tested 

Cables Available (Optional) 

MICROBYTE FLOPPY DISK 
CONTROLLER 
• DMA to within 16  Mbyte of memory 
• Slate-of-the-art NEC765 LSI Controller 
• IEEE S-100 compatible 
• DMA arbitration allows use of mulliple 

boards within a system 

$329.00 Assembled & Tested 

MICROBYTE Z-BOA/ 
1/0 CPU BOARD • A complete single board Z80A CPU with 

serial/parallel interface 
• Fully compatible with the proposed IEEE S-

100 Bus Standard 
• Z80A CPU i4MHz version of· the Z80) 

$329.00 Assembled & Tested 

Optional Monitor Program S30.00 

MICROBY TE 64K DYNAM I C  
RAM BOARD 
• Fu l ly  S-100 bus compatible 
• 64K x 8 bit dynamic RAM 
• Low power: 

•8VDC @ 700 rnA 
•16VDC @ 100 rnA 
-16VDC @ 25 rnA 

• Buill-in capacity with LED indicator and 
vector interrupt 

$499.00 Assembled & Tested 

Printers 
Manufacturer/Model # Price 
Anacom-150 . . .  . . . . . . .  $ 995.00 
Anadex-9501 . . . . . . . . . . . . . . . . . . . .  51 295.00 
Diablo-630RO . . . . . . . . . . .  52300.00 
C.lloh Starwriler 45 . . . . . . . . . . .  $1925.00 
Texas lnstrumenls-810 . . . . . . . . . . . .  $1 650.00 
Epson MX-80 . . .  Cal l  For Price 

Modems 
Manulacturer 
Novation 
Novation 
Novation 
Lexicon 
Livermore 
UDS 
UDS 

Model # 
CAT 
d-CAT 
Auto-Cat 
Lex-11 
UV-Star 20M 
UDS 103 
UDS 202 

Price 
s 149.00 
5 160.00 
5 229.00 
$ 1 39.00 
5 149.00 
5 1 89.00 
s 295.00 

Monitors 
Manufacturer 
Amdek 
Amdek 
Amdek 
Amdek 
APF 
Hitachi 
Hilachi 
Sanyo 
Sanyo 
San yo 
Zenith 

Terminals 

Model # 
100112" B&W 
100-80 
100G/12" Grn. 
Color-1 13" 
TVM-10/10" B&W 
VM 910/9" B&W 
VM 129112" B&W 
OM 5012/12" B&W 
OM 51 12ex/12" Grn. 
OM C6013/13" Color 
ZVM-1211 12" Grn. 

Manuiacturer Model # 
Ampex Dialogue 80 
Soroc 10120 
Soroc 10140 
Televideo TVI 910 
Televideo TVI 912C 
Televideo TVI 950C 

Components 
41 1 6's (200 nS) 

Price 
s 139.00 
5 16900 
5 16900 
5 375.00 
s 149.00 
s 21000 
$ 340.00 
$ 270.00 
5 290.00 
s 475.00 s 129.00 

Price 
5 899.00 
5 750.00 
51250.00 
5 650.00 
s 725.00 
5 950 00 

Apple. TRS-80. Heath . . . . . .  81518.00 
16-49 . .  . .  52.15 each 
50-99 . . . . . . . . . . . . . . . . . . . . . . . . . .  52.05 each 
100 up . .  . . . . . . . . . .  51 .95 each 

21 1 4  l-2/200 nS 
Low-Power 1 K x 4 Static RAM 
1-16 . .  . .  . .  S2.95 each 
17-49 . . . S2.85 each 
50-99 . . . .  S2. 75 each 
100 up . . . . .  52.65 each 

Components 
74LS240 . . .  51.25 each 74LS373 . . .  51.25 each 
74LS241 . . .  5110 each 74LS374 . . .  51.25 each 
74LS244 . . .  51.25 each 8T245 . . .  $1.50 each 

2708/450 nS 
1K x 8 EPROM . . . . . . . .  53.50 each or 8/526.00 

271 6/5 Volt 
2K x 8 EPROM . . . . . . . . . . . . . .  55.50 each 

Support Chips 
8080A-CPU . . . .  5 2.50 Z80A-SIO . 
ZBOA-CPU . . . .  S 8.95 8255ACS . 
Z80A-CTC . . . .  $ 8.95 8257 AC5 . .  
Z80A-DART . . .  513.95 

Regulators 

522.00 
s 6.95 
515.00 

320TS . 5 .80 320T12 . .  . .  . .  . . 5 .80 
340TS . . . . . . . .  S .70 340T12 . .  . . .  . .  . 5 .75 

Connectors 
i-9 1 0-24 25 up 

DB25P 52.25 52. 15  52.00 
DB25S 53.25 53.10 52.90 
DB25C 5 .95 S .85 S .75 

1 00 Pin IMSAI 
Gold/S-100 Soldertail Connectors 
$2.80 each or 10/52.40 each 

Capacitors 
1 @12 Vol! Ceramic . . . . .  8� each or 1001$7.00 

DIP Sockets - low Profi le 
Tin Soldertail 
Description 1-9 1 0-49 50-99 100 up 
14 pin tin st 5 .15 5 .13 5 .12 s .11 
16  pin lin st 5 .16 5 .1 4  5 . 1 3  s .12 
18 pin tin sl s . 19  5 .18 s . 16  5 . 14  
20 pin l in  st 5 .25 5 .23 5 .21 s .20 
24 pin tin sl 5 .26 5 .24 5 .22 5 .20 
28 pin tin st 5 .32 5 .30 5 .29 5 .27 
40 pin tin sl 5 .42 5 .40 5 .38 5 .34 

ASAP offers a 30-day buyer protection pol icy: fu l l  money-back guarantee if not 
totally satisfied. 
Ordering Information: Name, add ress, phone, sh ip by : UPS or Mai l .  Shipping 
charge add $2.50 up to 1 lb .  for UPS blue; add $1 .50 for U.S.  Mail (U.S. only) 
($25.00 min imum order). Cal l  for larger shipments. 
Terms: We accept cash, check, money orders, Visa & Master Charge (U.S. 
Funds only). Tax: 6% Cal if. Res., COD's and terms available on approval (school 
PO's accepted). 

IISII 
computer 
products, inc. 

1198 E. Willow St. Signal Hill. CA 90806 

Toll free outside California: 

(BOO) 421 -7701 
Inside California: 

(21 3) 595-6431 
(71 4) 891 -2663 



System Notes----------------------------------------------------------

0 0 0 0  0 0 0  
'-- P I N  4 

U N D E R S IDE OF 
MOTH ERBOARD 

Figure 2:  A jumper must be added to the Apple's motherboard 
to pass a signal from the CTRL key to the reset-enabling cir
cuitry shown in figure 1 .  

currently available. I found everything from simple card
board shields, which slip around the RESET key, to 
switches mounted on the side or rear of the Apple's case 
that are wired in series with the key. Prices ranged from 
$0.15 to $20 or more. 

After careful consideration, I decided I wanted a 
modification that was invisible from the outside of the 
case and required both hands to operate. The best way to 
accomplish this is to duplicate Apple's efforts and use the 
CTRL key. 

Figure 1 is the schematic diagram of my modification 
with the existing Apple hardware shown in color. 
Although there are several ways to incorporate the new 
components, I chose to develop a printed-circuit board 
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Figure 3: Printed-circuit artwork and layout for the control
plus-reset conversion. The circuit board has a 16-pin socket on 
the top side to accept the keyboard cable, and a dual in-line 
16-pin header on the bottom (foil) side to plug into the mother
board's keyboard socket. As seen from the top (figure 3b), the 
holes for the socket are located to the right of the holes for the 
header pins. From the foil side of the printed-circuit board 
(figure 3a), the situation is reversed-the left holes (on the 
elongated pads on the right half of the board) are from the 
socket, and the holes on the right go to the header pins. Also, 
note the placement of the dot in figure 3b, which marks pin 1 of 
both IC1 and the 16-pin socket. 

that is mounted "piggyback" on the motherboard 
socket for the keyboard cable. This also required adding 
a jumper wire to the bottom of the keyboard as shown in 
figure 2. The foil and component layouts of the board are 
shown in figures 3a and 3b. •  

Circle 2 on Inquiry card. 



An 8080-Based 
Remote Appliance C ontroller 

Many of us are familiar with BSR's 
console. command units and receiving 
modules that control lights and ap
pliances by transmitting signals over 
ordinary 115-volt AC wiring. In the 
January 1980 BYTE ("Computerize a 
Home," page 28), Steve Ciarcia 
discussed the contr�l signals required 
to communicate with .the BSR console 

David C. Staehlin 
5430 Candleglow NE 

Albuquerque, NM 87111 

command unit and presented an in
terface circuit for controlling the 
ultrasonic unit. 

Being a gadget nut, I had already 
purchased a console command unit 
tha t  did no t  have ultrasonic 
capabilities. My decision to discard a 
perfectly good censple and purchase 
one with ultrasonic capabilities met 

Photo 1: The standard BSR command console. This unit is exactly the same as the 
u ltrasonic version but does not have the 40-kHz transducer and amplifier. The arrow 
points to a jumper at the input of the custom LSI controller integrated circuit developed 
by BSR. This is the input that can accept serial information from a computer. (Photo 
courtesy Dan Thompson) 

with stiff opposition from my wife. 
So I was faced with converting my 
present unit if I wanted to experiment 
("play, "  as my wife puts it) with com
puter control of remote appliances. 

BSR System Operation 
Even though the standard BSR 

command unit cannot be used with 
the hand-held ultrasonic controller, 
serial communications with the unit 
remain possible. As a preface, I'll 
briefly review operation 

. 
of the 

ultrasonic data link between the 
hand-held transmitter and the console 
receiver. 

When a command button is pushed 
on the hand-held controller, a coded 
series of 40-kHz bursts is transmitted 
to a receiver section within the con
sole unit .  These bursts are amplified 
and applied to pin 7 of the custom LSI 
(large-scale integration) integrated 
circuit (IC) within the console unit, 
where they are decoded and executed 
as the desired command. To eliminate 
the added expense of producing a dif
ferent custom IC, BSR uses the same 
device in both the standard and 
ultrasonic controller models. They 
differ only in that the 40-kHz 
transducer and amplifier sections are 
omitted in the standard model. Since 
it is always good practice and usually 
necessary to have all pins of an in
tegrated circuit connected to some-
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Circle 91 on inquiry card. 

SITTING PRETTY 
You can use j ust about any desk for a 
computer term ina l  stand. But  w i th  
CF&A, you ' re s itt ing pretty. Our fu l l  
range of desks, workstat ions, and ter
minal stands are designed to accom
modate a variety of computer equ ip
ment. Choose from our Classic Series 
desks, DR Series desks and enc lo
sures, spec ia lty items l i ke our Apple I I  
desk, or a un iversal  pr i nter stand.  
You ' l l  be s itt ing pretty with attractive 
color select ions,  d u rable construc
t ion, versat i le  conf igurations, useful 
opt ions ,  compet i t ive pr ices ,  q u i c k  
del ivery, a n d  personal service. It 's our 
way of doing busi ness. 

CF"A 
Computer Furniture and 

Accessories, Inc. 
1 441 West 1 32nd Street 

Gardena, CA 90249 
(21 3) 327·77 1 0  
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Photo 2: Foil side of the BSR controller. A rrows indicate mounting holes available for 
use by the experimenter. Be careful not to bridge adjacent foil traces when making con
nections to the board. 

thing, BSR connected pin 7 to ground 
with a wire jumper (see photo 1) .  If 
this jumper is removed, you should 
be able to "fool" the command unit 
into accepting your commands when 
the proper information is injected 
into it .  

Inexpensive Interface Circuit 
As stated previously, pin 7, the 

serial-data-input pin, communicates 
with the outside world through a 
properly encoded series of 40-kHz 
tone bursts. Figure 1 details a circuit 

R !  
1 . 8 K 

E NA 8 L E D-----'w'v--

Dl 
J N 4 1 4 9  

T l ll l l  

4 

OPTOI S O L A  TOR 

+ 5V 

R 2  
l .SK 

Figure 1:  Schematic diagram of the serial 
interface circuit. The ENABLE signal may 
be originated by a computer's RS-232 port 
or from a parallel port driven by the ap
propriate software. The optoisolator is 
used to isolate the controller from the 
computer (the controller's ground "floats" 
at power-line voltage). The oscillator 
made from ICl is designed to produce a 

that can generate these 40-kHz wave
forms. If you have only a serial port 
on your computer and can't afford a 
parallel port, the circuit shown in
figure 1 will work with either RS-
232C or standard parallel communi
cation levels. All that is needed for 
RS-232 communications is a device
control or status port that can be tog
gled between 0 and 1 .  

The circuit uses a n  integrated cir
cuit to form the communications link 
with the computer. IC1, a CD 4001 
CMOS (complementary metal-oxide 

NOT E :  A L L  R E S I S TORS A R E  !/4W, 5 %  

Number 

IC1 

I C l  
C D 4 0 0 1  

R4 
8.2 K 

Type 

CD 4001 

+ 5V 

1 4  

Cl 
0.0011'-F 

GND 

7 

40-kHz "burst" when the ENABLE signal 
is received, thus mimicking the signals 
found in a BSR controller with ultrasonic 
capability. 

Circle 407 on inquiry card. ---+ 



D IJMS Columbia Data Products' 
�vuu the largest 1/0 complement in 

you multi-tasking capability to 

Home OffiCI: 
8e90 Route 108 
Columbia, MD 21046 
TelephOne 301·99Z3400 
1WX 710-862·1891 
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Figure 2: Interface etching, drilling, and component layout. A printed-circuit card of 
the proper size (the figure is actual size) will fit e�sily in the controller's case, although 
other construction techniques may work as well. Note the orientation of pin 1 on each 
of the integrated circuits. 
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WHY DOES OUR SPELLING C H ECKER 
COST LESS THAN THEI RS? 

Maybe we goofed by not charg ing more 
for The WORD. Our customers tell us we 
must be crazy, giving away this much 
software for only $75. 

What's wrong with it? 

Frankly, we're a l ittle hurt when people 
ask us this question. We guess everyone 
must be getting used

.
to paying $200 to $300 

for decent software. Anything that costs 
less must be junk. Right? ... WRONG! ! !  

The WORD i s  not only cheaper, it's 
better! 

Available NOW for: 
8" s i ngle CP/M

.
, coos™ 

XEROX 820 (8" only) 
lntertec Superbrain ™ 

Apple™ with CP/M Softcard · (35.000 word diCtionary) 

North Star™ Double/Quad with CP/M 
CP/M is a registered trademark of Digital Research 

The WORD gives you more! 

The WORD gives you a 45,000 word 
dictionary that f its i nto less than 1 40K of 
disk space. 

The WORD works with your favorite 
text editor and marks mistakes in your 
document for easy, in·context, correction. 

The WORD's one·touch word review 
lets you add new words to the dictionary 
with a single keypress. You can build your 
own custom dictionaries too! 

The WORD wi l l  look up the correct 
spel l ing of misspelled words. 

The WORD analyzes your writing, 
counting words and showing you how 
often each word was used. 

The WORD has a special homonym 
helper f.eature to deal with these pesky 
words. 

The WORD wi l l  find rhyming words, 
solve crossword puzzles, and much more! 

CALL TO DAY! 

OASIS SYSTEMS (71 4) 291 -9489 
2765 REYNARD WAY, SAN D IEGO, CA 921 03 
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semiconductor) quad, two-input 
NOR gate is used to create the 
40-kHz output injected into pin 7 of 
the BSR custom I C .  The other !C is an 
optoisolator that provides electrical 
isolation between the computer and 
the BSR unit's ground, which is 
floating at line voltage. Do not try 
this circuit without the optoisolator; 
that would be a very expensive 
mistake. 

Operating power for the circuit 
comes directly from the BSR's inter
nal power supply. BSR has conve� 
niently provided holes in the console 
circuit board fo� power and pin 7 
connections. Photo 2 shows the foil 
side of the command unit's printed 
circuit board, where to pick up the 
V ss and V 00 supplies required for the 
interface circuit, and where to tie into 
pin 7 ()f the custom IC. 

The construction technique or 
component layout for the circuit is 
not critical. However, to keep the 
finished Circuit small eriough to fit in
side the existing housing, I recom
mend using a printed�circ�it board. 
Figure 2 illustrates a full-size etching 
and drilling layout for this purpose. 
Photo 3 shows the compl�ted board 
tucked neatly into the corner of the 
BSR controller housing. Be sure to 
cover the foil side of the finished cir
cuit board with an insulative rtt�terial 
to prevent the foil patterns from 
shorting to any jumpers installed on 
the BSR circuit board . 

This circuit is not limited to con
trollers lacking ultrasonic capabil
ities. Ultrasonic command units may 
be used by disconnecting the output 
of the 40-kHz transducer amplifier 
section from pin 7 of the custom IC 
and hooking up this interface circuit 
in the same manner as the standard 
control console. With a little work, 
I'm sure a modification can be made 
to the interface circuit presented to 
allow operation of both the interface 
and the 40-kHz tran�ducer and 
amplifier. Since I was too frugal to 
buy an ultrasonic model, I can't say 
for sure. 

Talking to the · Controller 
Now that we have a method of in

jecting 40-kHz pulses into the control 
unit's custom IC, it becomes neces-



16  Bit 8086 Multi-User Microcomputer System 
$7595 
FOUR 
USER 

SYSTEM 

TH E 

FOR MP/M-86™ 

TEC 86M 
STAN DAR D FEATUR ES 

ONLY 
$1 899* 

PER 
USER 

1/2 MEGABYTE 

OF MEMORY 

TWO 8 INCH D.O. 

FLOPPY DISKS 

16 BIT 8086 CPU - Processor performance is the most critical e lement in a M ult i -User Syste m .  S peed , power and the i ncreased 
through put of our 16 Bit 8086 CPU a re just a few of the reasons why o u r  TEC 86M Mu lti-User Systems rea l l y  perform.  

1/2 MEGABYTE OF MEMORY - The second m ost i m porta nt factor wh ich affects syste m performa nce is  ava i l a ble user  m e m ory. Our  112 
Mega byte, four user system g ives each use r wel l  over  lOOK Bytes of  memory ,  e l im inat ing program size com prom ises which 
lead to poor Mu lti-User system performance. 

MP/M-86TM COMPATIBILITY - The TEC 86M i nc ludes a ROM Boot for M P/ M-86TM and is  d esigned to provid e  o pti ma l  s u p port for 
MP/ M-86TM. Th e M P/ M -8 6TM O perati n g  System is avai la ble se pa rately  from Tecm a r  fo r $600. See Softwa re Options l isted 
below for i m porta nt MP/ M-86TM features. 

FULLY INTERRUPT DRIVEN - The TEC 86M p rovides termina l  a nd d isk  1/0 i nterru pts to M P/ M -8 6TM' a l lowing for maxi m u m  system 
performance in M u lti-User operation .  

TWO 8 1NCH DOUBLE DENSITY FLOPPY DISK DRIVES - The two Dou ble  Density f loppy d isks tota l l .2 Mega bytes of  storage. Options inc lude 
double sided f loppy d isk  d rives and  Winchester d rives. 

FOUR SERIAL USER PORTS - Fo u r  ser ia l  user ports a re provided.  Each port can be inde pendently set for speeds from 50 to 1 9200 Ba ud .  
MULTIPLE PARALLEL PORTS - Pa ra l le l  ports a re provided for operati ng pri nters as we l l  as other  para l le l  devices. 
EASILY EXPANDABLE - Th e m od u lar  design of the Tee 86 a nd Tee 86M assu res you of conti n ued system expa nd ib i l ity. A l l  o ptions are 

easi ly  f ield insta l lable .  Ava i lab le  options inc l ude:  Memory 64K and  256K,  add itiona l users, d o u ble  sid ed flo p py d isks,  
Winchester 3 1  Mega byte hard d isk, term ina ls, and pri nters. 

ATTRACTIVE DESKTOP ENCLOSURE - Tec m a r  Single  and  M u lti-User systems come in your choice of an attractive desk top e nclosure with 
wood gra i ned s ide panels to blend nicely into your office surround ings, or an i nd ustr ia l  q u a l ity ca bi net for more hostile 
env ironments. Rack mount e nc losu res a re ava i l able as options. 

ONE YEAR WARRANTY - Tecm a r  Systems a re fully assembled a nd thorough ly  tested . Al l Tec m a r  Com ponents ca rry a ful l One Yea r  
Warra nty. 

SOFTWARE OPTIONS 
MP/M-86TM - Mu lti-User i nte rrupt d riven Operati ng System for the 16 Bit 8086 TEC 86M Microcom p uter System .  F I LE PASSWORD 
PROTECTION - Access to  user f i les  can be restricted to  req u i re proper password s pr ior  to  a ccess. CONCUR RENT F ILE  ACCESS -Files 
may be accessed by m ult ip le users,  each rea d ing  a nd/or writi ng  the same fi le, with protection p rovided at both the fi le  a nd the record 
level. FI LE T I M E  AND DATE STAMPING - Fi les conta i n  creation, a nd mod ification Times and  Dates for ease a n d  accuracy in d eterm in ing  
the  latest or most useful  fi l e  versions. P R I N T  S POOLER - Fi les may be subm itted to  the System S pool f i le  for  p ri nting. Th is  frees the  
user term ina l  to  conti n u e  o pe ration d u ring the i nd ependent printing fu nction .  

LANGUAGES - BAS I C-86TM FORTRAN-86TM PASCAL-86TM CBASIC/86TM CIS-COBOLTM PASCAL/ M86TM FORTH 
* NOT INCLUDING M P/ M-86 and User Termina ls. 

OTHER F I N E  S 1 00 and APPLE PRODUCTS AVAILABLE, INCLUDING: 
ANALOG to DIGITAL CONVERTERS (12 ,  14 ,  1 6  b i t  acc u racy; 30, 40 ,  1 00 ,  1 25 KHz Conversion rates; 1 6  to  256 Chan nels ;  progra m ma bl e  
gain;  ti m e r/cou nters). DIGITAL to ANALOG CONVERTERS ( 1 2  bit acc u racy, 3 microsecond conversion rate) .  8086 C P U  Boa rd, 1 / 0  Boards 
64K/256 K Memory Boards, Real -ti me Video Digitizer and Display. Comp lete Systems also ava i lab le  for Data Acq u isition,  Video 
Digitization,  and Genera l  Pu rpose Appl ications. 

REQUEST OUR CATALOG FOR COMPLETE LISTING, AND SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE. 

DEALER I N Q U I R I ES INVITED TECMAR, INC. 
I N C .  23600 Mercantile Rd. • Cleveland, OH 44122 (21 6) 464-7410 
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eN EC 8023 DOT MATRIX 

H i g h  resol ut ion g raph ics: 
144 x 160 dots/ i nch · Pro
porti onal  spac ing  · Lower 
case desce nders · 9 x N 
dot matrix · 8 character 
sizes · 5 u n i q u e  a lphabets 
· G reek character set · 

G raph ic symbo l s  · 100 cps 
pri nt speed · Bid i rectional ,  
log ic seek ing  pri nti  g · 

Adj u stable tractors • S i n g le sheet f rict ion feed · Paper 
em pty sensor • Verti ca l  & horizontal tabb i n g  · 

B i d i rectional  paper feed · Bold & u nder l i ned pri nt 

N EC 8023 DOT MAT R I X  . . . . . . . . . . . .  ( Li st $ 795)  $ Cal l 

EPSON M X  80/ M X  80 FT 
9 x 9 dot matrix · Lower case descenders · 80 CPS 

• B i-direct iona l ,  log ic seek ing · 40, 66, 80,132 colu m n s  
p e r  l i ne • 6 4  specia l  g raph ic 
characters • T R S-80 Com-
1\)at ib le  • Form hand l i ng · 
M u lt i-page pr int ing · 
Adj u stab l e  tractors 
MX 80 . . . . ( Li st $ 64 5 )  $ Cal l 
G raftrax-80 Dot Graphics 
U pg rade . . .  (L '  t $95)  $ Cal l 
MX 80 FT i ncl uaes Fr iction 
Feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( L ist $74 5 )  $ Cal l 

E PSON MX 70 

E PSON M X  100 
Same basic features as 

the M X  80 • PLUS friction 
feed for s ing le  sheet · 
PLUS 1 5" wide carriage 

S u pe r  low-priced dot res
ol ution g raphics · 5 x 7 dot 
matrix · U ser re p l aceab le 
pr i nthead & To p of Form 
MX 70 . . . ( L ist $ 450) $ Ca l l  

M X  1 0 0  . . . ( L ist $945)  $ Ca l l  

Orange Micro 
C. ITO H  STARW R ITER 

Daisy Wheel  Letter 
Qual ity 25 CPS (Optional  
45 CPS ) · Typewrite r qua l ity 

· Centron ics para l le l  · R S  
2 3 2  Ser ia l  ( Optiona l )  · Pro
portional  spac i n g  · Bi-d i rec
t ional  · Prog rammable V F U  
· S e l f  test · Diablo compat ib le  · F riction feed (Optional 
tractors) · 136 pri ntable col u m n s  • M a nu factured by TEC 
C. ITO H STARWRITE R . . . . . . . . . . . . ( L ist $ 1 895 ) $ Cal l 

N EC S PI NWRITER 
H i g h  Speed Letter Q u al

ity · 55 CPS · Typewriter 
qua l i ty · B i-d i rect ional  · 
Plott i n g  & Proport ional  
spac ing  
7 7XX R O ,  Ser ia l/Para l l e l  

. . . . . ( L ist $ 3055 ) $ 2 575 

Q U M E  9/45 typewriter qua l ity . . . . . . . . . . . . . . . . . $ Cal l 
DIABLO 630 typewriter qua l i ty . . . . . . . . . . . . . . . $ Cal l  

� MALI B U 200 � 1 6 5  cps standard ( 2 50 cps optional )  • 

Letter q u al ity font · 1 2  optional  fonts · B i d i rectional , 
logic see k i n g  · 1 9  x 1 8  d ot matrix • Expanded characters 
(2x,  4x) · Dot reso l u tion g raph ics · U nderl i n i n g  
MALI B U  200 . . . . . . . . . . . . . . . . . . . . . ( L ist $ 2 995) $ Cal l  

TELEVI D EO CRT'S 

TVI 91 0, TVI 91 2 C. TVI 92 0C, TV I 95 0 - Piease cal l toll 
free . Prices are too l ow to advertise . . . . . . . . $ Cal l 

CE NTRON ICS 739 

With g raphics and word 
processi n g  Print Qual ity · 1 8  
x 9 d ot matrix; su itable for 
word process i n g  • U nderl i n 
i n g  · proport ional  spac ing  
· r ight marg i n  j ustifi catio n  • 

serif typeface · 80/1 00 
CPS • 9W' P in  Feed/ F riction 
feed · Reverse Platen 
· 80/1 32 columns · Top 
of Form · 

C E NTR O N I CS 739-1 ( Paral l  I )  . . . . . . . .  ( L ist $ 955) $ Ca l l  
CENTRON I CS 739-3 ( Ser ia l )  . . . . . . . . .  ( L ist $1045) $ 81 5  



printer specialists. 

. . . . . . . . .  : . . . . . . . . . . ( L ist $1 650) $1350 

Dot Resolut ion G raph ics. 
q u a l ity pr int .  speed 9 wire 
staggered pri n thead with 
l ower case descenders · 

Over 1 50 CPS · B i - d i rec
t ional .  l og ic  seeki ng · 8 
character s i zes; 80-132 col
umns · Adj ustable tractors 
· H ig h -reso l ut ion dot g raph
ics · Proport ional  spacing 
& text j ustification  

. . . . . . . . . . . . . . . . . . . . . . .  ( L ist $ 1094 ) $ Cal l  
� ·��, . ..,j;l1..,�r,; .· . . . • . . . . . . . . . . . . . . . . . . .  ( L ist $ 1 394) $ Cal l  

E E Q U I PM E NT 
IAL I nte rface & Cable . . . . . . . . . .  $ 1 50 

E Fi! FA,CE for Apple I I  para l l e l  
:&aflf�l&�; tiroru·d & cab l e  . . . . . . . . . . . . . . . . . . . . . .  $ 1 1 0  

keyboard or Exp . I nterface . . .  $ Ca l l  
co n n ect m o d e m  . . . . . . . . $ Ca l l  

pr i nter cables . . . . . . . . . . . . .  $ Cal l 
QJNI .J\(�E:SSO R I ES . . . . . . . . . . . . . . . . . . $ Call  

The G rappler™ i nterface 
card is the f i rst to provide 
on-board f i rmware for Apple 
high resol ut ion d ot g raph
ics. No nger does the user 
need to l oad c l u msy soft
ware rout i nes to d u mp 

· scree n g raphics - it 's al l i n  
a ch ip .  Actu a l ly. i t 's our  
E-PR O M .  and it is re place

mn,,.,,r .. the An adex, Epso n M X-70, 80* 
Tigers,  Centro n iCS 739, N E C  8023. 

and future grap h i c  pri nters. The 
1 8  software commands i n c l u d i n g  
rotation ,  doub le  size, and m uch 

avai lab le from Orange M i cro and 
o n l y. $ Cal l  for price. 

* Requ i res G RAFT RAX 80 

VISIT OUR RETAIL STORES 
I f  you l ive i n  Ca l ifo rn ia .  or are v is i t ing do n't miss o u r  
two Printer Stores. Expert consu ltatio n  and know-how 
is avai lable to assist you in gett i n g  the best pr i nter for 
the appl icat ion.  We prov ide l ive demonstrat ions  for a wide 
selection of Pri n ters. 

S H E R MAN OAKS, 1 3604 Ventura B lvd . ,  (213)  5'01.:.S486 
ANAH E I M ,  3150 E . La Pal ma,  S u ite l , (714) �362 2 
Store Hours:  M - F  10-6,  Sat. 1 0-4 

At Orange M icro our  pr i nter specia l ists f it  t� r ight  
pri nter to you r  app l icati o n . Cal l  u s  today for fr48 "CCrt&u l� 
tat ion (and don't forget to ask for your free ca�� ). 

Phone orders are WELCO M E: s a m e  d a y  shipment . Free u s e  -o l  VISA 

and MASTE RCARD COD's accepted. Personal checks reQO� '2 'Weel!5 
to clear Manufacturers arranty included on al l  equipment Pttbes "Sub

ject to revision 

CALL FO R F R E E  CATALOG 

TOLL FR E E  {800� 854-8275 
CA, AK, H I  ( 71 4 )  630-3322 . 

Orange ffil�ro 
I n C .  

3 1 50 E .  La Pa lma ,  S u ite G , Anahe im , CA 9 2806 
Copyroght ·:S:· 1 981  b y  Orange MICID. I"C 



40 k H z O F F -
I l I 0 I 0 I 0 I l I l I l 

S T A R T  14•--- A L L  ON ·• 

I l I _1_1_ 0 I 0 I E N D  OF M ESSAGE 

A L L  ON ______.j • 

Figure 3: Data format for the ALL ON command. Note that the 5 command bits are 
complemented and repeated before the end-of-message pulse. Once a command or 
unit number has �een sent, allow a 24-ms interval before the next transmission .  

sary to switch this in a manner the 
controller can understand. Controller 
communication messages are made 
up of three main components: logic 
zeros, logic ones, and the end-of
message signal. 

A logic zero is sent to the controller 
by injecting the 40-kHz bust into pin 
7 of the control unit's IC for 1 .2 
milliseconds (ms) followed by the 
absence of the 40-kHz signal for 
6.8 ms, for a total time of 8 ms. 
Similarly, a logic one is sent by en
abling the 40-kHz burst for 4 ms fol
lowed by a 4-ms off-time, again 
yielding a total time of 8 ms . The 
end-of-message signal is a 16-ms 
message composed of a 12-ms burst 
of 40 kHz followed by a 4-ms off
time. 

Table 1 lists the codes required for 
any given controller function and the 
channel-number codes required to 
alert any given receiver module in the 
system. A complete command is sent 
to the control module as a series of 12 
bits. First, a logic one is sent to alert 

FUNCTION NAME FUNCTION 

the controller that a message is forth
coming. Next, the 5-bit channel 
number or function code as given in 
table 1 is sent, followed by the logical 
inversion of the same five-channel 
number or function code bits . Lastly, 
the end-of-message signal is sent to 
alert the controller the message has 
been completed . Figure 3 shows how 
the ALL ON command would be sent 
to the controller. Keep in mind one 
important item when using this cir
cuit: a waiting period of at least 
24 ms must elapse between command 
messages, or the controller will only 
respond to the first command sent. 

Putting It All Together 
Home Control Package (HCP), a 

complete manual control program for 
this interface system, is given in list
ing 1 (which begins on page 250), 
along with a sample run listing to 
show the various features im
plemented. This program is written in 
8080 assembly language for operation 
under the Heath Disk Operating 

DO 01 02 03 04 FU NCTIO N  

0 0 0 1 1 ALL ON 
0 0 0 0 1 ALL OFF 
0 0 1 0 1 ON 
0 0 1 1 1 OFF 
0 1 0 1 1 BRIGHT 
0 1 0 0 1 D IM  
0 1 1 0 0 CHAN NEL 1 
1 1 1 0 0 CHAN NEL 2 
0 0 1 0 0 CHAN NEL 3 
1 0 1 0 0 CHANNEL 4 
0 0 0 1 0 CHAN NEL 5 
1 0 0 1 0 CHAN NEL 6 
0 1 0 1 0 CHAN NEL ? 
1 1 0 1 0 CHANNEL S 
0 1 1 1 0 CHAN NEL 9 
1 1 1 1 0 CHAN NEL 1 0  
0 0 1 1 0 CHAN NEL 1 1  
1 0 1 1 0 CHAN NEL 1 2  
0 0 0 0 0 CHAN NEL 1 3  
1 0 0 0 0 CHANNEL 1 4  
0 1 0 0 0 CHAN NEL 1 5  1 1 0 0 0 CHAN NEL 1 6  

Table 1 :  BSR command codes. These 
are the 5-bit codes sent to the BSR con-
troller by the computer. 

System (HDOS) on a Heath H-8 com
puter. It uses Heath system calls 
(SCALLS) for disk functions and 
various routines stored in the H-8's 
read-only memory. For users of other 
systems, table 2 gives the names and 
functions of these routines. 

This program is designed to be ex
tremely modular to allow the inclu
sion of various subroutines in a clock
driven control routine. Therefore, lit
tle program-memory optimization 

1 .  $TYPEX Outputs the text in the define byte (DB) statement immediately following the function name. The last bit of 
the string has the par ity bit set to signal the end of the string . 

2 .  . SCI N  

3. .OPENR 

4. .READ 

5 . . CLOSE 
6. . EXIT 
7 .  .SCOUT 

8. $HL IHL 

9 .  $TJ MP 

1 0. . CLRCO 

Inputs a single byte from .the console terminal. If the carry flag is set after the function is cal led, no data 
was available so a loop for data input is executed. 
The H DOS open fi le for read function. The DE register holds a default file device name and extension, H L  
contains the fi le name, and t h e  accumu lator holds t h e  channel number o f  t h e  f i le .  A carry flag that i s  set 
upon routine exit indicates an error of some type. 
Reads data from an open fi le. The A register contains the number of the channel to be read and the BC 
register contains the number of bytes to read. The number in BC must be a ful l  sector mu lt iple ( i .e . ,  an in· 
Ieger multiple of 256). Again, a set carry flag at exit indicates a read error . 
Closes the fi le on the channel indicated by the accumulator. 
Exits the program and returns to the H DOS system command level. 
Outputs a single character to the console terminal .  Carry set indicates that the console is not ready to ac· 
cept the character .  
Loads the HL register indirectly through the H L  register. That is, the data at the address i n  H L  and at 
H L  + are loaded into the H L  register pair. 
The number in  the A register is used to select the proper routine to execute from the l ist of define word 
(OW) statements following the command. For example, if the A register contains the number 2 then the ad· 
dress indicated by the third DW statement is where execution continues . 
Clears the console terminal 's internal buffer when executed. 

Table 2: HDOS (Heath Disk Operating System) commands and routines available in read-only memory. These may be used in 
providing disk l/0 and to interface with the operating system. The same functions may be simulated under CP!M. 
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CALL TOLL FREE 1-800-528-1054 
ATAR I  

Special 3 2 K  800 System 
800 w/3 2 K . recorder .  star 
raid ers. joys t i cks . 
Above w/4 8 K  

8 0 0  ( 1 6 K )  
400 
8 1  0 Disk Drive 
825 Printer . .  
850 I n te rface . 
4 1  Q Recorder . 
830 M odem 
1 6 K M e mory 
32K M em ory . 

DISK DRIVES 
Lobo 

Apple 1 st Drive . 
Apple 2 n d  Drive 

MODEMS 
Novation 

CAT 
0-CAT 
Apple Cat I I  

$ 930 
$ 990 
$744 

. . .  call 
S440 
$575 
$ 1 55 

. . . .  $60 
$ 1 40 

. . .  $75 
$ 1 50 

$490 
$4 1 0  

$ 1 40 
$ 1 55 

. $ 349 
Auto Cat . . . . . . . . $ 235 

PRINTERS 
C. ltoh 

2 5 C PS - Seria l  . $ 1 380 
25CPS - Para l le l  . $ 1 325 
40CPS - Seria l  . . .  $ 1 825 
45CPS - Paral l e l  $ 1 7 1 0  

Data south 
OS 1 80 . $ 1 275 

Diablo 
630 RO 

w/Tractors $ 2275 
630 RO 

wo/Tractors . .  $ 2095 
Epson 

M X-80 . . . . . . .  Call 
M X-80 F /T . . . .  Call 
M X- 1 00 . . . .  Call 

lnfoscribe 
soo . . . . . .  . .  . Call  
1 000 . . . . . . . . . . . . . . . . . . . Call  

N EC 
P C -8023A Call 

7700 Series . . . .  Call 

3500 Series . . . .  Call 
Okidata 

M ic rol i n e  80 $330 
M 1c ro l i ne 82-A 5475 
M ic ro l i ne 83-A $750 
M icro l m e  84 . . .  Call 

Paper Tiger 
560G 5 1 060 

Texas Instru ments 
8 1 0  Basic 5 1 250 
8 1 0  Loaded . 5 1 450 

)ll iiNovationlll 
. 

ATARI® NorthSia* . �OROC � 
""D..1� t:d· - ·- · · UTECHNOLOGY. INC. '�' .1.c1.� 1 eo 3IVI TEXAS INsrRUMENTS 

EPSON (_, II �0'']' EPSON AMERICA . INC 
...., &&I.-. � .... 01(1 DATA COMPUTER SYSTEMS 

VIDEO TERMINALS 
Adds 

Viewpoint  
So roc 

1 0 1 20 .  
1 0 1 30 
1 0 1 35 . 
1 0 1 40 

Televideo 
9 1 0  c 
9 1 2  c 
920 c 
950 c 

Zenith 
Z- 1 9  

DISKETTS 
Scotch 

5 ) {  0 .  1 0 . 1 6  Sector 
( Oty 1 00 1  

8 0 .  32 Sector 
( Oty 1 00 1  

. 5545 

_ . . . Call 
. . .  Call 

. . . .  Call 
. . . .  Call 

$575 
$690 
5735 
$925 

5750 

5250 

5260 

COMPUTERS 
Altos 

ACS 8000- 1 5 . $ 3995 
ACS 8000-2 w/C P M  . 5 2695 

NEC . . . . . . . . . . . . . . . . . Call 

N orthstar 
H o r i zo n  I I  64K DO . 5 2750 
H o r i zo n  I I  64K O D . .$ 3050 

Televideo Systems . . . . . . . . . Call 

Zenith 
Z-89 48 K w/C P M  _ 52 1 00 

MONITORS 
Zen ith 

1 2" Green Screen . . . .  Call 

Pnces 6 ava1 1 a h i i 1 I Y  subJect to change w 1 t ho u t  n o t 1 c e  Personal checks w 1 l l  clelay s h 1 P P 1 n g  two weeks 

.,.,...,.,..PlJTER 2 2 2 2  E.  Indian School Rd.  • Phoen i x ,  Arizona 850 1 6 '-VI I I Order Line:  1 -800-52 8- 1 054 [•II•[ [ [ WA�ttCXJSE Other I nformation:  602-954-6 1 09 · · ·  � 
����������� S tore H o u rs: Tues.-Fri . 1 0-5 M ST S a t u rday 1 0-3 M S T  

P r i c e s  ref l e c t  3°o c a s h  d i scou n t .  Prod u c t  s h i pped i n  factory c a rto n s  w 1t h  
m a n u f actu rers warranty A d d  2 % .  a m i n i m u m  of $ 5 . for  s h i p p i n g  a n d  h a n d l m g  



Photo 3: The BSR controller with the serial computer interface installed. Cover the foil 
side of the interface board to prevent shorts to jumpers on the controller. 

has been done. Five major sections of 
routines are used to make up the com
plete program package. An explana
tion of each major routine's function 
follows. 

Title: The program signs on by ex
ecuting the routine TITLE, which 
clears the computer's terminal screen 
and prints the name of the program. 
Users . of terminals other than the 
Heath H-19 will need to examine the 
control codes used and alter them ac
cordingly . Users of terminals without 
any sort of graphics capability will 
probably want to skip this routine en
tirely, since it will not affect program 
operation. 

Readit: READIT reads a data file 
named UNITDEF.DAT and initializes 
the BSR remote-control units accord
ing to the data it contains . 
UNITDEF.DAT also contains all of 
the remote-control unit name descrip
tions for use in various menus used 
later in the program. The READIT 
routine's internal documentation 
gives the information necessary to set 
up this file. A sample file is provided 
in listing 2 (see page 292) .  Note that 
all 166 unit locations must be defined 
in the file even though only those 
units which have been enabled will be 
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available for control through HCP's 
menu routines. 

Status: Remote-unit status is 
displayed by this routine. Informa
tion listed includes the channel 
number, the channel name as defined 
in UNITDEF.DAT, the brightness 
level· of the channel, and the unit's on
off status. 

Menu: Program functions are 
displayed and selected by this 
routine. All commands the BSR con
sole command unit can execute (in 
addition to returning to the status 
display and exiting from the pro
gram) are available from this master 
menu. 

Utility Routines: These routines in
clude the timing loops necessary to 
send commands to the BSR console 
command unit. Since the H-8 com
puter uses about 20 percent of its pro
cessing time to update its front-panel 
display, adjustment of these timing 
loops will be necessary for other 
systems. I recommend using an 
oscilloscope to monitor the duration 
of the signals sent to the BSR com
m a n d  u n i t ;  h owever ,  if a n  
oscilloscope is not available, the tim
ing constants in the routines that send 
the signals to the BSR can be changed 

through trial and error. If the trial
and-error approach is chosen, I 
recommend altering all of the timing 
constants proportionately to preserve 
the proper timing relationships .  Also 
in this group are routines that update 
and store the present status of each 
remote unit and form the command 
format required by the BSR console 
command unit. 

Summary 
So there it is, a complete interface 

and program package for those of 
you who want to experiment with 
home control but don't want to spend 
the time or money to implement 
previous BSR interface ideas. Com
ponents for the required hardware are 
inexpensive and readily available 
from a number of sources. By using a 
few spare parts lying around the 
shop, you should be able to build the 
interface for well under $10. 

Even though the program pre
sented is written in 8080 assembly 
language, a similar routine could be 
implemented easily in BASIC once 
the proper timing loops have been set 
up. The assembly-language program 
presented here was written as such to 
allow the inclusion of various 
routines in a -real-time control system 
designed for background operation in 
the H-8 computer system. 

The ability to regulate remote 
devices inexpensively is an important 
part of any home-control system. The 
next step in my own system will be to 
tie in this system with the temper
ature-sensing circuits presented by 
Tom Hall in the February 1981 BYTE 
( "A Heating and Cooling Manage
ment System," page 326) to allow ef
ficient control of my heating and 
cooling system. Someday I 'll have a 
computer-controlled sprinkler system 
tied in with a moisture detector to 
prevent watering the lawn when it's 
raining. (How many times have you 
seen home owners' sprinklers spray
ing away during a downpour?) 
Maybe I should link the system to 
small servo motors in my house's 
heating and cooling system to 
regulate room air flow. Then there's 
always the electric lawn mower. • 

Listings 1 and 2 follow on pages 
250 through 292. 



SUPERVYZ-THE NEXT INDUSTRY STANDARD 
S U P E RVYZ is a revo l ut ionary 
software concept des i g n ed to 
overcome the frustrat ions  of 
us ing  CP/ M� Th is  al l ow s  you to 
crack any n on-tech n i cal m a rket 
w i thout  the hass les of teac h i ng 
the operat i n g  system .  I nstead, 
users are g reeted w i t h  a ser ies 
of se l f-prompt ing ,  self
expla i n i ng menus l i n k i n g  the 
user  d i rect ly to the  ap p l i cat ion.  
We' l l  s u pp ly  the m e n u s  or  you 
create you r  own, to m eet  the 
exact needs of your c u s tomers .  
S U PERVYZ p resents u n l i m i ted 
software f lex i b i l i ty by p rov i d i ng 
a system to coord i nate m u l t i p l e  
appl icat ion programs. The 
menus t ie  i t  al l together, 
a l low i n g  p rogram i nteract ion .  
Eve n the most com p l icated 
commands between p rog rams 
can be a s i m p l e  menu  c ho i ce.  

Deal er i nq u i ries i nv i ted,  
fore i g n  or  domest ic .  

�1c ii(5,M �� 
Epic Com p uter Corporat ion  
7542 Trade St reet 
San D i ego,  CA 921 21 
Tel :  71 4-695-3560 

Circle 1 48 on inquiry card. 

I NTRO D U CTO RY 
RETAI L PRICE 

$95 

· supervyz is a trademark of Epic Computer 
Corporation. CP/M i s  a trademark of D ig i tal 
Research. 

MANU FACTU RERS 
S h i p  S U PERVYZ w i t h  every 
computer you sel l .  S U P E RVYZ 
means software su pport 
i nteract i ve he lp  f i l es . . .  dea ler  
conf i dence . . .  i nstant fore ign  
m arket access . . .  vert i cal 
market packag i n g  . . .  more 
computer  sales!  
DEALERS 
Buy S U P E RVYZ as a separate 
prog ram . . .  bund le  software 
from d i fferent  s u p p l i ers . . .  
demonstrate capab i l i t ies,  not 
confusion . . .  sel l  computers 
more eff i c ient ly - S U P E RVYZ 
does the  teac h i n g  . . .  end after
the-sale hand ho ld i ng . . . 
SO FTWARE SPECIALISTS 
Package S U P ERVYZ i nto every 
system you de l iver . . .  
S U PERVYZ i s  compat i b l e  w i t h  
over 2000 prog rams, 300 
compu ters. Target your m arket 
w i t h  S U P ERVYZ . 
. US ERS 
I ns i st on S U PERVYZ . . .  don ' t  
buy a comp uter wi thout  i t . 

SUPEAV!:IZM 
YOUR. NEW MARKETING TOOL 

FOR INCREASED 
- SALES OF CP/M 

COMPUTERS 
AND 
APPLICATION 
SOFTWARE 



Listing 1: HCP (Home Control Package) for the BSR in terface. This program is written in 8080 assembly language for Heath's 
HDOS. A sample run is shown at the end of the listing. 

F'OF:T 
or::ci 
EOU 

u:=.:.r::F.:F I  . .J(i · *BEG I N  PROGRAM HER E  I N  MEMORY 

' :+:OUTPUT POF:T t=i:::S I GHHEHT 

BE(; I H CALL 

CAU._ 

CA!.._ L 

T I JI_ E  
REA[:> I T  
STATUS 

*PR I NT THE T I TLE 

LOCIF' 
:+:READ DATA F I L E  AND I N I T I AL I ZE 

*PR I NT UN I T  ST ATUS 

CALL :tT\'F'J::< 

0AH . � H i �  Re�urn For The Command ��nu � . /  / +080H 
HOLD I T  :::;c:AL L  . SC I N  :t:GET I N PUT 

.:rc:: 
CF' I 
Jt··IZ 

CfiLL. 

Jt•IP 

HOU> J T  

l)f'iH 

HOU> I T  

t·'l!:::t··!U 

LOOP 

=+=�:EAD UH I T  DET 1 !··I J T I OH:::; fil ··lD STfiTI..J'; 

:t::t: :t: :+::+;·.t::f: :+: :t::+: 
* READ I N  UN I T  DEF I N I T I ON F I LE 
* FORMAT COLUMNS 
* 1 

2 
%:' ,-

L.Fr3T 

:+:LOOP UNT I L  READY 

=+=F.:ETURH? 

=+= I.�IA I T  I F  HOT 

*D I SPLAY THE MENU 
=+=fii ··!D DO AG!=i I l ··l 

I TEI·I 
STATUS B I T .  i =ON . 2=0FF 

LEUEL B I T .  9=8R I GHT . 0=D I M  
UH I T  t·�I .. J!'·1E:E:�:: .. 1 THF:U 1 6  
Ul···! I T  L{::SCF.: I P T  I Or·.J , AS C.: l I STR I I ·K:i 
CF'iF:F: I AGE F:E·r i.JF:H 

:t: SEE Ul·H T DEF . DAT F' I L E FOR Drff' i� F I L E E>=:�lt'lr'LE (: L I ST H·IG 2 .  > 

I?EfiD :l T I '· ·' ·r l_ ,.··· .l 
U::J 
t·1'...' I 
SC:�iLL. 

JC 
t·1U I 
U< I 
L >=: I 

.Jt·.JC 

CF' I 

Jl·f:� 

CL.. OS I ·r t·1 '...' I 
SCRU_ 
.JC 

:t: :t: :+: :t: :t: :t: :f::t: :f' :t: 

H .. t.J! ··! I 'fHFi! · l  
f· L 2  
• CJF'D··l k  

F� E f:J f) E t;:: f;:: 
l=i .• 2 

o .. u :·-� 1 T B!.J r: 
·• F.:EAD 

CLOS :C "I" 

O l H  

A .· 2 
• CLO:;E 
REAI:>EF:R 

:t:LOAD DEF AULT BLOCK 
:t:LOI�ii) F I LE 1 ·-!At· !E 

:t:CHRt·-!HF.�L. t··IUi · IE:EF.: 

:t:C)PEI'··! FOr:: F.:EHD 
=+=EF.:f-;�:OF.: OH Ci=i!�::F.:'/ 
:+:CHH!·H··!E:L. HUI·lHE:.F: 
:+:ATTEi"iF'T TO I?EfiD 5 :=:ECTUf;::s 
*F'I.H I T  HEF.:E 
=t: I�::E A I) I T 
:+:CL.O::;E F� I LE 
* I S  IT END OF F I L E  

*FATAL ERROR IF NOT 

=+=CH�i i ··I ! ··!EL t··IUI· ! t::E I? 

=+=CLOSE THE F� I L .. E 
:t:ERF::CH? CH·.J C:Fikr::\' 

:t: E:F:Efi�::: D Ott.i l ··! H�F·UT I ! �TO SEF'APATE L I HE:::: LOCATED E:\' I.Jt·H TLCIC 

U=: I 

U< l 
U< I 
�1Ctl.) 

E: .. OFH 

D .. U! ·� l T E:UF 

H .' Ul4 I TLCIC 
�1 .. E 
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:t:NUMBER OF UN I TS 
:t:BEG I NN I NG LOCAl i ON 
:+:ADDRESS L.OCAT I ON 
:t:STC:t�:E F I F.::=:T LOUn I OH 

Listing 1 continued on page 252 

Circ le  344 on inquiry card. ---+ 





Listing 1 continued: 

I H>O: 
t·1(11.) 

::;oRTLF' I t·-!::< 

I l·-!LOP I H>< 
LDA>< 
CF' I 
JHZ 
I N>< 
t·10U 
I H>< 

t•1CII..J 
[>CF.: 
Jt-IZ 
U< J 

I t·-! I T  P USH 
�101.) 
�B I  

PUSH 

CALL 

CF' I 

JHZ 
POF' 
Pu:::;H 

CF!LL 

Jl'1F' 
F'OF' 
F'U:::�H 
CALL 
POF' 
F'U��;H 

CALL 
CF' I 
T ..,. ... L... 

t-101.) 
t•'jt.) l 
�1U 1 
F'Ctr' 
Plt::;H 
CALl_ 

SK l ! ·-I I T  CRU� 
F'OF' 
POP 
DC:P 
.Jt·�Z 
F.Ef 

LOHCldT U< I 
LOHGLF' PUSH 

CAL.L 

POP 
DC F.: 
,H-E: 
RE:T 

F:Ef:IOEPF:: CAL.L 

H 

�1 .. [) 
H 

D 
D 
J;?tAH 
I ! ··H.._t::IP 
D 
I''I .. E 
H 

1'1. .• [) 
c 
:;o�:TLF' 
D .. Ci l OH 
D 
A .. E 
1 
PSI.o.l 

CiET:::�TAt 
.·· o ··· 

HE><T l 
F'9.o.l 
PS!.·.l 

OFFC:l i ··I E 

:=l:: I l ·-! I T  

p:::;� .. .: 
p::;;l,J 
O:·-ICt! ·-!E 

CiET I.._UL 
,.' 9 ··· 

Sf< I I· ·-l i 'T 
E .. n 
[:. .. Cl 
1'• 1 .• . ·· ·:.J ··· 

F'���l.d 
p ::;;t_d 

I t·H E I ·-! 
L Ot·-!Ci l.o.IT 
F'Sld 
0 
E 
I I ·-! I T  

D .. 2:=.::H 
[) 
l.d R I T  
D 
E 
U:t!·-IGL. F' 

$T'..-'F'T :>:: 

* I NCRE MENT MEMORY 
*STORE LSB OF ADDRESS 

* I NCREMENT PO I NTER ( STORAGE ) 

* I NCREMENT BUFFER F'O I �ITER 
*LOAD A FROM ADDRESS IN DE 
*CARR I AGE RETURN? 

*CONT I NUE I �  NOT 
*NEXT CHAR I S  THE ONE WE WANT 

:+Sf()f;£ rt.:;E: 
* I NCREMENT POI NTER 

:t:STOF�E LSB 
:t:COUHT 0!·-!E Ur·-! I T  DOI·-!E 
:t:OC:I t·�E><T OHE 
:t:NUMBER OF UN I TS 
=+:Sfil..JE D 
*GET NUM BER OF UN I T  

*AD JUST FOR OFFSET 

:t:SRI..JE I T  
*GET STATUS BYT E 
=t:OFF''? 

:t: JL.H'·1F' I F  r·-lOT 

:t:EL.:::;E RE�:;·rc)F:E CHAHI··-!EL # 
:t:::;;AUE I T  FIIJA I I -4 

:t:TUF.:l·-� I T  OFF 

:+:F!I···!C:• U:tOF' 

:t:RESTORE CHANNEL 

:t:SAi...l E I T  
*TI.JF.:t·-1 I T  Or·� 
:t:k:t:: :=; ·r oF:E CHfH-If-.!EL 
:tSAI..JE I T  
:t:GET LEUEL BYTE · 
:+: I ��;; I T  1 ·-I I HE? 

=+=I .... OOF' I F  9) 
:t:ELSE SAUE THE L EVEL 
:-�:CL. [ FIF� D 
*STORE 9 R5 PRESENT LEUEL 
:+:RES T ORE CHANNEL NUMBER 
. :t:::;;HI . .JE I T  f:IGA I 1 ·-1 
*ADJUST I NTENS I T Y 
*WA I T  BET WEEH COMMANDS 
:-�:CLEAF:: STHO:: 
:t:PE:5TORE COU!·-IT 
:t<COI.Jt..JT DOI.dl ·-1 
:t:[)O At·-!(}Tl·IEF: 

:+=fit·�[) F�E T I..IF:l·-1 l�IHEt·-1 DOI'·-IE 

*LONG WA I T  ROLJT I NE 

:t:SAI..JE COI..Ir-HER 
:t:l.JA I T 

*RESTORE COUNTER 

:t:DECF£t·1ElH COUHT 

*LOOP UNT I L  DONE 

[)8 0AH . GAH . � DAtA F I LE M I SS I NG - PROGRAM ABORTED / 

DE: 
5CfiLL 

07H .. OAH-1- (::180!-·1 
E>< I T  

252 january 1982 © BYTE Publications Inc 

Listing 1 continued on page 254 
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Listing 1 continued: 

=+=TYPE STATUS OF HOUSEHOLD �� I TS 

:f: :+: :+: :+: :f: :t: :t: :f: :+: :f: 

:t: · D I SF'l_A\' THE Ut·H T STATUS 

:t: ENTRY NONE 

* USES ALL 

STATU::; D::I 
U<: I 
CALL 

D . .  o 
:+:NUMBER OF UNI TS 

:t:UN I T  I NDEX OFFSET 

=+:PR I i··H HERD I t¥:]  

DB 0 1 8H � 045H , 0AH , 09H . 09H . 09H , / 
� 

DB 0 1 8H , / PREMOTE L� I T  STATUS ' , 0 1 8H . / g / , 0AH . 0AH 

DB � uN I T ' , 09H . 09H , 09H , / UN I T  NAME � . 09H . 09H . 09H 

DB 
DB 
DB 
DB 

STATLP PU:;H 

PU:3H 

1'101.) . 
PUSH 

CAL L  

t·10U 
CP I 

.JZ 
CALL 

DE: 

B 

D 

A .. E 
P:3t.J 
GET C::HAi···l 
A .• t•l 
•'' 9 ·'' 
STR! ··!D=:-r 

"t.:T'/PT>=: 

··· ·' +Ota?!H 
STROUT 
$T\'PT>=: 

:t:SAUE BC 

=+=SR!..JE DE 

:t:FETCH EHANNEL NUMBER 

=+=SAI . ..IE CHRt·�t·-IEL HUI'iBEF� 
=+=AD[)F.:ESS OF RSC: X I STF.: I t-4G 
:t:GET 8'/TE 
=+=D I SABLE[:•? 

:t:[)O t·�E::-=:T 01-�E I F  SO 

:t: I I ·K:>EHT 

=+=OUTPUT THE t·-IU!'18EF� 

=t:[:oO Tl..IO TABS 

CALL 

CALL 

DB 
POP 
Pu:::;H 
CALL 

PU:::;H 

CAL l_  

09H .. 09H+O::::OH · 
PSI.o.l =+=REST CJF.:E C:HAt-�t·{EL 

=+=SAI..JE I T  AGA I t·� p::;;!,d 
I�ETDESC:: 
B 

:t:GET ADDRESS DESCR I PT I ON 

:t:SAUE NUMBER OF CHARS 

=+=OUTPUT THE STR I !··K� Listing 1 continued on page 258 

PRICE IS OUR MOST IMPORTANT PRODUCT! 
CROM EMCO 

Reg. Price Our Price 

System I $3995.  $2999. 
System Z2H 9995 . 7399. 
System Il l  7995 . 5999. 

· Registered trademark of North Atlantic Industries, Corp. 
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TERMINALS 

HAZELTINE Esprit 

1421  

1 500 

Executive 80 Model 20 

Model 30 

SO ROC 
Model 10 120 

Model 10 140 

TELEVI DEO 

$659.95 
769.95 
979.95 

CALL 

699 . 95 
1099 . 95 

QANTEX 
* PRINTERS 

M odel 6000 Paral le l  $1149 . 00 
M odel 6000 'Serial 1195 .00 

EPSON M odel 80 499 . 95 
M odel 1 00 759 . 95 

TEXAS I N STR U M ENTS 
M odel 810 1399 . 00 

I NTERTEC 
Superbrain 64KDD 2699 . 00 
Su perbrain 64KQD 3299 . 00 

Model 9 12  779 .95 NORTHSTAR 
Model 920 829 . 95 Horizon I I  64K 3299 . 00 
Model 950 1099. 95 Horizon 1 100 64K 3599. 00 

Phone Orders Call I Most items in slock for immediate delivery. Factory sealed cartons. Full 

516- 869- 8537 
manulaciUrer's guarantee. Al l  products subjecl to availabilily. All prices 
subjecl lo change. N . Y . S .  residents add Sales Tax. Shipping F .O . B. N . Y. 



rogramming Languages � . .  J 
OATH 
ORTRAN IV  
ATFOR 
ASIC 
" INY' PASCAL 
_ISP 

• ystem Maintenance 
• i agnost ics I I  
• iagnost ics I 
I ISK DOCTOR 

l tilities 
l t i l i ty  Pack # 1  
l t i l i ty Pack #2 

·ext Processing 
)TAR-EDIT 
"FS 
>upe r-M -L ist 

;ottware Security 
:ncode/Decode I I  
:ncode/Decode I 

ntercommunications 
"ERM 
ERM I I  

Entertainment 
�NALIZA 
�NALIZA I I  
.JEMESIS 
)ungeon Master 

(For use w i t h  Nemes i s) 

Miscellaneous 
2:8000 Cross-Assem bler  
'C" Cross-Compi ler  (Z8000 Target) 

3oftware available for virtual ly a l l  CP/M 
;ystems. Specify your system. 

TERM 

Disk/Manual Only 
$200/20 

. 

$200120 
$225/25 
$1 00/NA 
$200/25 
$ 85/1 0 
$1 50/1 5 

$ 1 00/1 5 
$ 75/ 1 5  
$ 1 00/ 1 0  

$ 60/NA 
$ 60/NA 

$225/1 0  
$ 85/1 5 
$ 75/ 10  

$1 00/20 
$ 50/20 

$1 50/1 5 
$200/ 1 5  

$ 35/NA 
$ 50/NA 
$ 40/NA � 35/NA 

$500/25 
$,500/25 

A Complete Networking/Intercomm un icat ions Package 

I • 
I t  
I • 
I • 
I • 

TERM al lows the CP/M user to com m unicate with 
other CP/M based systems or with remote t imeshari ng 
computers. TERM supports file transfers _between both 
t imesharing systems and between CP/M systems. 

TERM equals or exceeds comparable programs in 
power and flex i bi l i ty, but costs less, del ivers more and 
source code is  provided on discette !  

· 

With TERM you can send and receive ASCI I ,  H EX 
and COM fi les. You also have a conversat ional mode, 
and a timesharing term i nal em ulator. Below is a partial 
l ist of feat ures: 

• Engage/disengage printer • terminal emulator 

• auto error checking with re-try 

• conversational mode 

• send files • receive files 

requires 32K CP/M and a m inimal knowledge of assembly language 

programming. 

TERM is supplied with source and user manual:  $ 1 50 
Manual on ly: $1 5.00 TERM I I : $200 

-- -- - - - - -

Uti l ity Packs #1 & #2 
Ut i l ity Packs # 1  and #2 are a col l ect ion of 

versat i l e  gen!=Jral p u rpose rout ines  t hat can 
speed p rog ra m  deve l o p ment . 

Uti l i ty Pack #1 inc ludes: Ut i l ity Pack #2 i ncludes: 
• GREP : Searches a l ist of 

fi les for the spec
ified string. 

• CMP : Compares two 
files. 

• WORD : Searches for a 
string. 

• TOKEN :  Searches for a 
string surrounded 
by white space. 

• U N IQ : Remove� dupl i 
cate adjacent 
l ines. · 

• RM : Erases a l ist of 
fi les. 

• AR : Archiver. Puts 
fi les into one 
large file. 

• SUM : Performs a check
sum. 

• WC : Counts words and 
l i nes. 

• SORT : lri  RAM variable 
length record 
shell sort. 

Uti l ity Pack #1 :  $60.00 
(Requires 24K CP/M) 
Util ity Pack #2: $60.00 
(Requires 32K CP/M) 

• TR : Translates one 
user defined set 
of characters in a 
l ist of files to an
other set. 

• RPL : Replaces one user 
defined string 
with another 
string. 

• DC : Powerful postfix 
desk calcu lator 
program with 13  
d ig i t  precision, 
transcendental 
functions, and 10 
registers. 

• DIFF : Compares two 
source files and 
d isplays the dif
ferences. 

• PR : A m ulti-column 
print formatter. 

• SLEEP : Processing pause. 
• I N USE : Displays ' IN  USE' 

message. 
• CAT : Concentrates a 

l ist of fi les. 
• DATE : Maintains current 

date file for PR. 
• SPLIT : Spl its a f i le into 

smaller chunks. 

T ' T T T T T T T T T T T T T T T 

Many programs Include SuperSoft's online "H ELP" system ! 

For complete in formation on these and a l l  other 
SuperSoft products,  p lease write for our  free catalogue. 
Avai lab le  fro m  fine deale rs everyw h ere , · 
or d i rect ly from: ' 
SUPERSOFT, I N C . 
P.O. BOX 1 628 
C H A M PAIG N ,  I L  61 820 
2 1 7-359-21 1 2  Telex :  270365 
Techn ical Hot L ine :  2 1 7-359-2691 

U.K. and Europe: Japan: 

I VISA " I 
• 

DIGITAL DEVICES ASR CORPORATION INTERNATIONAL 
134 LONDON ROAD , 1-2-8. S H I BA·OAIMON 

. 

SOUTHBOROUGH KENT TOKYO 105 
TUNBRIDGE WELLS JAPAN 
TN4 OPL Tel.: (03)-437-3901 Telex: 242-3296 
ENGLAND Telex:  95582 
Tel.: Tunbndge Wells (0892) 3797719 

24 hour express service available ! 

•CP/M REGISTERED TRADEMARK DIGITAL 
RESEARCH 

SSS FORTRAN is the copyright ol 5I � ft Small SySiems Se,.,lces, Urb

.

ana. llllno;s 1 l'l:J,�' �-Pnc" <UD/8CI 10 ch•nge w"hou/ nol•co 
w r C" ,_ � 

Fi rst in  Software Technology 
Circle 350 o n  inqt•lry card. 



Go with McGraw-Hill's 
TAKE ANY 3 BOOKS 

FOR ONLY $1 oo EACH 
when you join the 

COMPUTER PROFESSIONALS' 
BOOK CLUB ( values up to S75.00 )* 

T H E  PAS C A L  H A N D B O O K .  B y  
Jacques Tiberghien. 471 pp . A sin
gle reference manual that tames 
this unruly language. Every feature 
of Pascal i s  explai ned i n  a bri l l iantly 
organized format that covers the 
major Pascal d i a lects, i n c l u d i ng 
Jensen and Wirth's original defini
tion, with the CDC implementation 
. . .  the proposed ISO Standard . . .  
U C S D  Pa s c a l  . . .  Pa s c a l  1000 
( H P1000) . . .  OMS I Pascal-1 . . .  a n d  
PascaVZ. 
582365-98 $27.50 
!Counts as 2 of your 3 booksl 
MICROPROCESSOR APPLICATIONS 
MANUAL. By Motoro l a  Semicon
ductor Products, I nc.  720 pp ., il
lus., BV2 x 1 1  format. Wit h  n u ts
a nd-bolts practicality, t h i s  manual  
by the Motorola people (who should 
know) gives you deta iled a ppl ica
t i o n s  i n f o r m a t i o n  on m i c r o 
p ro c e s s o r s .  A s s u m e s  n o  p ri o r  
k n o w l e d ge o n  y o u r  p a r t  a b o u t  
MPUs.  
435/2788 $42.50 
!Counts as 2 of your 3 booksl 

COMPUTER CAPACITY. By Melvin J .  
S t r a u s s .  2 8 8  p p . ,  t a b l e s  a n d  
charts. T h e  key purpose of the book 
i s  to provide both senior manage
ment and D P  practitioners with a 
methodology for identifying and 
quantifying issues of capacity and 
demand within t h e  d ata center 
without becom i n g  e n t ra p ped by 
language problems 
582317-9 $24.95 

ENCYCLOPEDIA OF COMPUTER SCIENCE. Ed ited 
by Anthony Ralston and C. L. Meek. l , SOO pp ., 60 
illus.,  100 charts, 7 x 10 format. This fi rst and only 
in-depth coverage of the entire field of com puter 
science in  a single vol u m e  is com prehensive and 
completely up to date.  
769/0lX A $60.00 
ccounts as 3 of your 3 booksl 

BUILD YOUR OWN ZBO COMPUTER. 
By Steve C i a rc i a .  330 pp.,  dia

grams, softbound. Written for peo
ple who don't need an introductory 
electronics h a n d book. Its admira
bry achieved objective i s  to present 
a practical, step-by-step ana lysis 
of d igital  computer a rchitect u re 
a nd the construction deta i l s  for a 
com p l ete a n d  f u nctional  m i cro
computer. 
109/621 $12.75 

DATA STRUCTURES USINC PAS
CAL. By Aaron M. Tenenbaum a n d  
Moshe J .  Auge n stein .  544 pp ., il
lus .  Wi t h  its emphasis  on struc
t u red d e s i g n  -a n d  pro�ra m m i n g  
tec h n iq u e s ,  t h i s  defin i t ive work 
takes you on a tra i l blazing journey 
through Pasca l .  Separate chapters 
are devoted to t he stack, rec u rsion,  
queues a n d  l i sts,  Pascal l i st pro
cessing, trees, g ra p h s  a n d  t h e i r  
appl ications. 
582230-X $23.95 

HOW TO BUILD YOUR OWN WORK
INC MICROCOMPUTER. By Charles 
K .  Adams. 308 pp., 214 tllus. and 
tables. Everything you need to know 
to bui ld  your own microcomputer 
with a handful of chips !  The author 
takes you t h rough the hardware . . .  
assembly and running of the sys
tem . . .  and detai ls  the i n struct1on 
set and mecha n i c s  of progra m - . 
ming. 
582267-9 $ 1 4.50 

APPLE PASCAL: A Hands-On-Ap
proach. By Arth u r  Luehrmann & 
Herbert Peckham. 426 pp., spiral
b o u n d .  F i n a l l y, a h ow-to-u·s e 
PASCAL book f o r  A p p l e  computer 
users that makes a complex lan
guage a s· easy as (forgive u s ! )  
applesauce. Takes you from "total 
ignorance" all the way u p  to very 
im pressive competence in the use 
of that rather complex language, 
PASCAL. 
491/712 $10.95 

M ICROPROCESSORS/MICROCOM
P U T E R S / S YST E M  D E S I C N .  B y  
Texas I n strume nts Lea rning Center 
and the Engineering Staff of Texas 
I n struments, Inc.  634 pp., illus ., 
outsized 7 lf4 x 101!4 format.  The 
book takes you through the devel
opment of memory-to-memory ar
chitecture, shows you the compo
nents,  a n d  deta i l s  programmmg 
methods and techniq ues. 
637/58X $24.50 

M I N ICOMPUTER SYSTEMS: Or· 
gantzatlon, Programming, and 
Applications. By Richard H. Eck
house, J r. and L.  Robert Morris. 
2nd Ed-., 491 pp., illus . U pdated, 
revised , and expa nd e d ,  this i s  a 
book for every systems program
m e r, systems designer, computer 
scientist, a nd a ppl ication special
i s t  w h o  w a n t s  to k n ow m o r e 
a bout microcomputer h a rdware,  
software, and design. 
787/026 $21.95 

AUTOMATIC DATA PROCESSINC 
HANDBOOK. Edited by The Diebold 
Group. 976 pp., 269 illus. Written 
by a staff of i nternationally recog
nli:ed authorities on ADP, this  com
pre hensive hand book explains sys
tems, programming and the l a n
g u a g e s ,  ·c o m m u n i c a t i o n s  p ro
cesses, a nd the design a nd instal
iation of today's computers. 
168/0758 $49.95 
!Counts as 2 of your 3 booksl 
SOFTWARE DEBUCCINC FOR Ml· 
CROCOMPUTE RS. B y  R o b e r t  C .  
B ruce. 3 5 1  pp. ,  illus . Takes you 
through the fu ndamental methods 
for f i n d i ng errors, g l i tches,  and 
faults in programs . . .  goes on to 
techniques for tracking d own and 
exterm i nat ing program bugs . . .  
then combi nes these tech niq ues 
i nto a complete debugging plan.  
582075-7 $18.95 



EXPERIENCE ! Be sure to 
consider these important 
titles as well ! 

THE DEVIL'S DP DICTIONARY. By 
S t a n  K e l l ey - B o o t i e .  1 6 0  p p . ,  
softbound. This dev i l ishly clever l it
tle book is  guaranteed to f i l l  anyone 
who has ever slaved over a hot ter
minal with savage del ight. Some 
500 computer words and terms are 
misdefined, from abacus to your program. 
340/226 $7.50 

M ICROCOMPUTER INTERFACING. 
By B ruce Artwick. 352 pp ., 1 1 7  il
lus. I n  this up-to-date, complete 
d e s ign g u i d e  you ' l l  f i n d  t h e  de
tai led descriptions and expla na
tions necessary to enable you to 
select, b u i l d ,  a nd interface micro
computer systems to vi rtua l ly a l l  
appl ications. Advanced i nterface 
d evices and m e t h o d s  a re t h o r
oughly examined and i l lustrated. 
789/436 $24.95 

P E RSONAL COMPUT I N G :  Hard
ware and software Basics. Elec
tronics Book Series. 224 pp., 1 75 
ill us . ,  8V2 x 11 format. G ives you 
comprehens ive g u i d a nce to the 
present state of the art i n  personal 
computers - a n  overal l  su rvey of 
the tech nology and methods ava i l
a ble to perform various tasks,  facts 
about the work others are doing
a nd j ust how they are doing it .  
191/514 $24.50 

PROGRAM MING AND INTERFAC
I N G  T H E  6502 - With E x pe r i 
ments. By M a rvin L. De Jong. 414 
pp., heavily illus., softbound. This  
guide not  only teaches you a l l  you 
must know a bout programming and 
i nterfacing the 6502, but it a lso 
carries you to a high l.evel of under
sta n d i n g  a n d  prof i c iency q u ickly 
and pa i n lessly. 
582080-3 $15.95 

ZSO USERS MANUAL. By Joseph 
C a r r. 326 pp., with diagram s ,  
c h a rts a n d  t a b le s . Ta k e s  you 
t hrough every opportu n ity the ZAP 
can offer. I t  covers Z80 p i n  defi ni
t i ons,  CPU control signals, su pport 
sh i ps ,  i n terfacing periphera ls ,  and 
much more.  I t  a lso i n c l udes a 177-
page Z80 i n struction set so you can 
study the i n structions on a one
by-one basis. 
582336-5 $1 3.95 

E L E C T RO N I C  G A M E S :  D e s i g n ,  
P r o g r a m m i n g ,  a n d  T ro u 
b l e s h o o t i n g . B y  w. H .  
B u c h s b a u m  a nd R .  M a u ro .  335 
pp . , 338 ill us . I nformat ion you 
need to design, program, a nd trou
bleshoot electronic games is  right 
here in t h i s  widely popular ha nds
on g u ide. 
087/2108 $26.95 
rcounts as 2 of your 3 books! 

Why YOU should join now! 
• BEST BOOKS IN YOUR FIELD - Books are selected from a 
wide range of publishers by expert editors and consultants to 
give you continuing access to the latest books in your field. 

• BIG SAVINGS - Build your library and save money too! We 
guarantee savings of at least 15 % off publishers' list prices on 
every book. Usually 20 %, 25 %, or even higher! 

• BONUS BOOKS - You will immediately begin to par
ticipate in our Bon us Book Plan that allows you savings 
between 70 - 80 % off the publisher 's price of many 
books. 

• CONVENIENCE - 14 times a year you receive tP,e Club Bul
letin FREE, fully describing the Main Selection and alternate 
selections, together with a dated reply card. If you want the 
Main Selection, you simply do nothing - it will be shipped 
automatically. If you want an alternate selection-or no book at 
all-you simply indicate it on the regular reply card and return 
it by the date sp ecified. You will have at least 10 days to decide. 
If because of late mail delivery of the Bulletin you should 
receive a book you do not want, just return it at the Club's 
expense. 

As a Club member, you agree only to the purchase of four 
more books over a two-year period. 

PROGRAMMING LANGUAGES. By 
Al len B. Tucker, J r. 439 pp . ,  illus . 
G ives you not o n ly the principles of 
design but the applications of s i x  
m a j o r  p rogra m m i n g l a n g u a g e s .  
S h ow s  y o u  t h e i r  s t r e n g t h s  a n d  
weaknesses i n  so lving va rious rep
resenta t i ve " b e n c h m a r k "  p rob
lems. 
654/1588 $28.50 
rcounts as 2 of your 3 books! 
BIT-SLICE MICROPROCESSOR DE
SIGN. By John Mick and J i m  Brick. 
398 pp . A l l  in one place - the cru
cia l  I nformation you've been need
ing a bout the 2900 fami ly of bit
sl ice microprocessor components. 
This rema rkable  " f i rst" d e s i g n s  
right before your eyes n o t  just  o n e  
but two complete 16-bit machines!  
417/814 $24.00 

6502 SOFTWARE DESICN. By L. J. 
Scanlon 
582138-9 $ 1 0.50 

THE CIANT HANDBOOK OF COM
PUTER PROJECTS. By the Editors of 73 Magazine 
582012-9 $15.95 

SYNTAX OF PROCRAMMINC LAN
CUACES: Theory and Practice. By R. C. Backhouse 
582064-18 $25.95 

!Counts as 2 of your 3 books! 
STRUCTU R E D  PROCRAMM I N C :  
Theory and Practice. By R.C .  
Linger, H .  D .  M i l ls, & B.  I .  Witt 
788/537 $20.95 

THE BYTE BOOK OF PASCAL. Edited 
by B .  W. Liffick 
7 89/6738 $25.00 

!Counts as 2 of your 3 books! 
C O M P I L E R  D E S I C N  A N D  C O N ·  
STRUCTION. By  A.  Pyster 
582026-9 $24.50 

T H E  Z - 8 0  M I C R O C O M P U T E R  
HANDBOOK. B y  W. Barden, Jr. 
784/914 $8.95 

COMPUTER P E R I P H ERALS FOR 
M I N I C O M P U T E R S ,  M I CROPRO· 
CESORS AND PERSONAL COMPUT
ERS. By L.C. Hohenstein 
294/518 $19.50 

1 6 - B I T  M I C RO P RO C E SSOR AR
CHITECTURE. By T.  Dol l  hoff 
582003-X $24.95 

P R I N C I P L E S  OF I N T E RACTIVE 
COMPUTER CRAPHICS. By W. M .  
Newman & R. Sproull 
463/3878 $28.95 

rcounts as 2 of your 3 books! 

* If you join now for a trial period and agree to purchase 
four more books - at handsome discounts - over the next 
two years. (Publishers' prices shown) 

- - - - - ·  MAIL THIS COUPON TODAY · - - --- -
McGraw-Hill Book Clubs 
Computer Professionals' Book Club P.O. Box 582, Hightstown, New Jersey 08520 
Please enroll me as a member and send me either the ENCYCLOPE
DIA OF COMPUTER SCIENCE, billing me only $3.00,  or any three 
other books, billing me only $1.00 each, plus local tax, postage, and 
handling. If not satisfied, I may return the books within 10 days and 
my membership will be canceled. I agree to purchase a minimum of 
four additional books during the next two years as outlined under the 
Club plan described in this ad. Membership in the Club is cancelable 
by me any time after the four-book purchase requirement has been 
fulfilled. 

D 
D 

Check here if you want ENCYCLOPEDIA OF COMPUTER 
SCIENCE (769/01X). 
Check here if you prefer three other volumes, and. indicate 
below by number the books you want. 
A few expensive books (noted in the description) count as 
more than one choice. 

�----�1 �I ----�1 �I ----� 
Name------------------�----------------------

Address/ Apt.------------------------------------
City /State/Zip -----------------------------------
Corporate Affiliation ------------------------------
This order subject to acceptance by McGraw-Hill. All prices subject 
to change without notice. Offer good only to new members. A postage 
and handling charge is added to all shipments. 
Orders from outside the U.S. cannot be accepted. 

P39543 
--- - - - - - - - - - - - - - - - - - - - - -



Listing 1 continued: 

POP 

t·101.) 

CI'1R 

A[) I 
Jt·-!C 

NO!.) 
ST :::;pc NU l 

SCr=iLL 

.JC 

DC:k 

Jt·C 

sr::;�-::: I P POP 
PU:::�H 
CAL..L 

ST I.t.IA I T  SCRU_ 

JC 
CALL 
DB 

POP 

PU:::;H 

CAL.L 
CP I 
PUSH 

cz 

POP 

CNZ 
CALL 

STAt..fE��:T POP 

POP 

POP 

J t..jg 

DCR
' 

JHZ 

RET 

********** 

E: 
A ., c: 
A 

����::E�i-1 

ST�::;!< I P  

c .. A 

A .• .. · .·· 

• 5CO!.JT 

ST:::;p c  

c 

Sl
.
SF'C 

PS!.o.l 

PS!.o.l 

GETLI)L 

• :3COUT 

STI.o.IA I T  
$T'/F'f::< 

=+=F.:EST C:IF.:E E: 
*HUNE:ER OF CHARS HlTO A 

=+=C0!'1PLEt·1Et·-!T I T  

:t:l ·-!Ur·1E:EF� OF SPACES T O  PRE1 

:t:SK I P  I F  47 ALREADY OUTPUT 
=+=STORE THE NUMBER 

:t:LOAD A SPfiCE 

:t:OUTPUT I T  

:t:LOOP UNT I L  READY 

=+DEC:F.:EI·1Et·H COLli'·H 
:t:LOOP UNT I L  DONE 

:t:F£STOF.:E A 

*SAUE I T  AGA I t-� 
:t:GET LEI . .JEL B'/TE 

=+=OUTPUT I T  
*LOOP UtH I L F.:EADV 
* I t-mE>=: (II..JEF:: TO PROPEF.: C::OLUt·1�-� 

... ·' .• ··· ·' +GBOH 

p:::;to.f 
F'5l.o.l 

GET:::�TAT 

·
' 1 .·· 

PSt..i 

F'F.:OH 

PSlJ 

PROFF 

CRLE 
PSltl 

[> 
B 
D 
c 
STATLP 

:+:CiET CH�1H�·�EL NUt·IE:EF� 
=t:SAi..JE I T  AGA I 1 --! 
=+=GET STATUS B'-.-'TE 

:t: I :;::. I T  Clt-�E·-;:· 
:t:Sfil..JE FLAGS 

=+=F'F.: I l ·H ot-� I F  50 
*RESTORE FLAGS 
*ELSE PR It-H OFF 
*OUTPUT CA.�R I AGE �'ETLIRt-� 

*RESTORE A 

*RESTORE D 

*RESTORE B 

* I HCRENEHT UN I T  # 
:f'DECRENEt-H COUt�lT 
*DO NE:<T ONE 

*ALL DOHE 

* PR I HT OH OR OFF 

PROI--1 

PROFF 

CALL 
DB 
RET 

CALL 
DB 
RET 

$TVF'Ti<: 

0 1 BH .. ·' p- ON··· .. 0 1 8H_, -� q -' +080H 

$TVPT>:: 

" OF ·' _. ,-F "' +B83H 

LIT I L IT'l ROLIT H IES 

********** 

* GET RD[)RESS 

* Et-.!TRV 

* E:>U T 

* 

* USES 

OF STATUS B'i-'TE 

ff=CHA�--3"--iEL NUNBER 

ff=STATUS BVTE 

HL=STATUS B'·v-'TE ADDRESS 

ALL 
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Listing 1 continued on page 260. 



• EVERYTHING FOR YOUR TRS·80* • ATARI* • APPLE* • PET* • 
•TRS..80 is a tril?�mark of the Radio Shack Division of Tandy Corp. - •ATARI is a trademark of Atari Inc. - •Apple is a trademark of Apple Corp. - •Pel is a trademark of Commodore 

BUSINESS PAC 1 00 
1 00 Ready-To-Run 

Business ProgrBIIls 
Inventory Controi ..... Payroii ..  ; ..  Bookkeeping System ..... Stock Calculations ..... 

Checkbook Maintenance .... .Accounts Receivable .... .Accounts Payable ..... 

BUSINESS 1 00 PROGRAM UST 
1 RULE7B . 
2 ANNUl 
3 DATE 
4 DAYYEAR 
5 LEASEJNT 
6 BREAKEVN 
7 DEPRSL 
8 DEPRSY 
9 DEPRDB 

10 DEPRDDB 
I I  TAXDEP 
1 2  CHECK2 
1 3  CHECKBK I 

Interest Apportionment by Rule of the 76's 
Annuity computation program 
Time between dates 
Day of year a particular date falls on 
Interest rate on lease 
Breakeven analysis 
StraighUine depreciation 
Sum of the digits depreciation 
Declining balance depreciation 
Double declining balance depreciation 
Cash now vs. depreciation lilbles 
Prints NEBS checks along with daily register 
Checkbook maintenance program 
Mortgage amortization tilble · 

59 WACC 
60 COMPBAL 
6 1  DISCBAL 
62 MERGANAL 
63 FIN RAT 
64 NPV 
65 PRINDLAS 
66 PRINDPA 
67 SEASIND 
68 TIMETR 
69 TIMEMOV 
70 FUPRINF 
71 MAILPAC 
72 LETWRT 
73 SORT3 
74 LABEL l 
75 LABEL2 
76 BUSBUD 

Weighted average cost of capilill 
True rate on loan with compensating bal. required 
True rate on discounted loan 
Merger analysis computations 
Financial ratios for a firm 
Net present value of project 
Laspeyres price index 
Paasche price index 
Constructs seasonal quantity indices for company 
Time series analysis linear trend 
Time series analysis moving average trend 
Future price estimation with inflation 
Mailing list system 
Letter writing system-links wiith MAILPAC 
Sorts list of names 
Shipping label maker 
Name label maker 
DOME business bookkeeping system 1 4  MORTGAGE/ A 

1 5  MULTMON 
16 SALVAGE 

Computes time needed for money to double. lliple. etc. 
Determines salvage value of an investment 

77 TIMECLCK 
76 ACCTPAY 
79 INVOICE 

Computes weeks tolill hours from timeclock info. 
In memory accounts payable system-storage permitted 
Generate invoice on screen and print on printer 1 7  RRVARJN 

16 RRCONST 
1 9  EFFECT 
20 FVAL 
2 1  PVAL 
22 LOANPAY 
23 REGWITH 
24 SIMPDISK 
25 DATEVAL 
26 ANNUDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVAL 
30 DEPLETE 
31 BLACKSH 
32 STOCVAL I 
33 WAFNAL 
34 BONDVAL2 
35 EPSEST 
36 BETAALPH 
37 SHARPE! 
38 OPTWRfTE 
39 RTVAL 
40 EXPVAL 
41 BAYES 
42 VALPRINF 
43 VALADINF 
44 unLITY 
45 SIMPLEX 
46 TRANS 
47 EOQ 
48 QUEUE! 
49 CVP 
50 CONDPROF 
51 OPTLOSS 
52 FQUOQ 

NAME 
53 FQEOWSH 54 FQEOQPB 
55 QUEUECB 56 NCFANAL 
57 PROFlND 
58 CAP! 

Rate of retum on investment with variable innows 
Rate of return on investment with constant infiows 
Effective interest rate of a loan 
Future value of an investment (compound interest) 
Present value of a future amount 
Amount of payment on a loan 
Equal withdrawals from investment to leave 0 over 
Simple discount analysis 
Equivalent & nonequivalent dated values for oblig. 
Present value of deferred annuities % Markup analysis for items 
Sinking fund amortization program 
Value of a bond 
Depletion analysis 
Black Scholes options analysis 
Expected r�um on stock via discounts dividends 
Value of a warrant 
Value of a bond 
Estimate of future earnings per share for company 
Computes alpha and betil variables for stock 
Portfolio selection model-i.e. what stocks to hold 
Option writing computations 
Value of a right 
Expected value analysis 
Bayesian decisions 
Value of perfect information 
Value of additional information 
Derives utility function 
Unear programming solution by simplex method 
Transportation method for linear programming 
Economic order quantity inventory model 
Single server queueing (waiting line) model 
Cost-volume-profrt analysis 
Conditional profrt tilbles 
Opportunity Joss tilbles 
Fixed quantity economic order quantity model 

DESCRIPTION 
As above but with shortages permitted As above but with quantity price breaks 
Cost-benefit waiting line analysis 
Net cash-flow analysis for simple investment 
ProfitilbiUty index of a project 
Cap. Asset Pr. Model analysis of project 

Circle 1 64 on inqu iry card. 

80 INVENT2 
8 1  TELDIR 
82 TIMUSAN 
83 ASSIGN 
B4 ACCTREC 
85 TERMSPAY 
66 PAYNET 
67 SEUPR 
68 ARBCOMP 
69 DEPRSF 
90 UPSZONE 
91 ENVELOPE 
92 AUTOEXP 
93 INSFlLE 
94 PAYROLL2 
95 DILANAL 
96 LOANAFFD 
97 RENTPRCH 
98 SALELEAS 
99 RRCONVBD 

1 00 PORTVAL9 

In memory inventory control system 
Computerized telephone directory 
Time use analysis 
Use of assignment algorithm for optimal job assign. 
In memory accounts receivable system-storage ok 
Compares 3 methods of repayment of loans 
Computes gross pay required for given n� 
Computes selling price for given after tax amount 
Arbitrage computations 
Sinking fund depreciation 
Finds UPS zones from zip code 
Types envelope including retum address 
Automobile expense analysis 
Insurance policy file 
In memory payroll system 
Dilution analysis 
Loan amount a borrower can afford 
Purchase price for renlill property 
Sale-leaseback analysis 
Investor's rate of return on convertable bond 
Stock market portfolio storage-valuation program 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
t : D CASSE'ITE VERSION : D DISKE1TE VERSION 
c D TRS-80* MODEL D VERSION t 

$99.95 
$99.95 

$149.95 

NEW iOLL-FREE ORDER L 
(OUTSIDE OF IN E c t c t c t c t c 

ADD $3.00 FOR SHIPPING I N  UPS A REAS 
ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 

(BOO' N. Y. STA TE) 

I 431-28 18 

��[]r:JPUTR[]�l�S�. HOUR MA�TCAc """'-<:ATCNS 5€ �  - 4 Q R 0 E R 
50 N. PASCACK R OAD �2 L\NE 

S P R I N G  VALLEY, NEW YORK 1 0977 � · -1 535 . � �1 � 425 



Listing 1 continued: 

GETSTAT t·101J 
1'11)1 
u-:1 
DAD 
DAD 
CALL 

1'1(11_.1 
RET 

********'"'* 

C .. A 

8 � 0 

H _. LUH TLOC 
8 

B 

$HL I HL 
A � N 

* GET ADDF�E55 OF LEUEL 8'-,-'TE 

lf<CHAt-.!HEL t-iUt·1E:ER I H C 
*C:LEAR B 

*ADDRESS OF F I RST UH I T  

*RDC• OFFSET 

*ADD I T  RGA I H  
*GET THE AD[)RESS 

*FETCH THE STATUS B\'TE 

*RETURH 

* 
* 

* 
* 

HHR'-.-' 
E�-: I T  

USES 

A:::::CHAt-!HEL HUt·18ER 

A=LEt•EL 8VTE 

HL=LEUEL 8\-'TE ADDF�ESS 

ALL 

GETL!JL CALL 

I t--1>=: 

1'10U 

REt 

******'""'*** 

GET STAT 

H 
A_. N 

*GET THE STATUS 8VTE 

* I  HDE:=< TO LH-'EL 8'-,-'TE 
*LOAD THE B'-/TE 

* GET THE DESC:R I PTOR STR H-!G ADDRESS 

* EHTRV fi=CHHi--IHEL HUt·1BER 

* El><: I T  C=HUMBER OF CHRF�ACTERS TO PR H-H 
* HL=FltiA OF STF� I t-4G 

* USES ALL 

GETDESC CALL 

I t-!>=: 

GETLUL 

H 
:i<GET LEUEL E:'-.-'TE 

* I NCREMENT TO PROPER BYTE 

I t-!>=: 

I t-1�-=: 

PUSH 

U-:1 

DESLOOP 1'10U 
CP I 

I H:=<: 

I t-1�-=: 

�Tt·1P 

DESDO!-�E POP 

F�ET 

********** 

H 
H 

H 

E: _. �i 
A _.  1··1 

t1HH 

DE5Df)t--IE 

8 

H 
DESLOOP 
H 

=+:SRUE Fl�lA 

*C:LEAF� BC: 

*FETCH A CHARACTER 

=+=CA�:�: I AGE F�ETUF.:t-� ·-;.
*�:ETURI·� I F  50 
* I NCREMENT COUNT 
* I NCREMENT PO I NTER 

=-i<AHD DO AGA H-� 

=-t<RESTCiF£ FttlA 

:t<AHL• F£T l.JF�H 

* OUTPUT A G I 'JEH 5TR I HG 

* Et-ITF.:'-.-' 
:;.t 
* USES 

5TF.:OUT 1'101) 
AHA 
�TZ 

5TF.:LODP 1'10U 
SCALL 

JC 

I H>=: 

DCR 

HL=FltiA OF STI? I t-�G AD!:>F�ESS 

C ==HUI'1BEF� OF CHAF�ACTERS TO PR I t-n 
ALL 

A_. c  
A 

5Tf;=:DOI-�E 

A _. t·1 

• ::::couT 

STPLOOP 

H 

c 

:-f<GET COLH-H 
*SET FLAGS 

=-�<t·40TH i t-4G TO OUTPUT 

=-�<FETCH A 8'-.-'TE 

=HJUTPUT I T  

=t:! .•. I A  I T  UHT I L READ'/ 

:+:t··IE:=O::T BVTE ADDF�ESS 

:+:CC:tUt-H OHE DOHE 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 

SOFTWARE 

FOR TRS-80'" 

OWNERS 

* TRS-80'" IS A TRADEMARK OF TANDY CORP. 

MONTHLY NEWSMAGAZINE 
Practical Support For Model I ,  II & III 

• PRACTI CAL A PPLI CATI O N S  
• B U S I N ESS 

• GAM B LI N G  • GAM E S  
• E D U CATI O N  
• P E R S O NAL F I NANCE 

• B E G I N N E R'S C O R N E R  
• N EW PROD U CTS 
� S O FTWA R E  EXCHAN G E  
• MARKET PLACE 

IN ow IN ouR 4th YEAR I 
PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 
INCLUDE THE FOLLOWING: 

• FINCALC - A COMPLETE FINANCIAL APPLICATIONS PACKAGE 
• INFORMATION SYSTEM REVIEW 
• STATISTICAL COMBINATIONS 

• PASCAL'S TRIANGLE 
• ASSEMBLY LANGUAGE FOR BEGINNERS 
• DISK FILES 
• MOD-Ill REVIEW 
• KEYBOARD THUNDER AND LIGHTING EXPLAINED 
• DOS COMMANDS IN LEVEL II 

• PROBABILITY CURVE GENERATOR 
• CALCULATOR SIMULATIONS 
• THE MEGABYTE GAP 
• STOCKS AND BONDS 

• Q UESTI O N S  A N D  ANSWERS • BUDGET ANALYSIS (FOR BUSINESS AND HOME) 
• NEWDOS/80 REVIEW 

• P R O G RAM P R I N TO UTS 
. . . .  A N D  M OR E  

• DUTCHING - THE HORSE SYSTEM THAT CAN'T LOSE 

• A SIMULATED GOLF GAME 
• CONTINUOUS FORM SOURCES 
• TAX/SAVER REVIEW 

. AND MORE 

� � � ���\\ '{\0� [f.!�:�!\(�] A Complete F;nanc;aJ Analys;s Package Used f-Q .... � J_... sc\t\\' To Calculate Markup, Margin, AnnwtJes ,  Compound Interest, Nom mal � s\J\\ 
o\t And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 
_N\:.� t'\.. Savings and Insurance, Percentage Difference Between Two Numbers, 

"{tf. Amortization Schedule and More . . . . .  . 

SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80'" PROGRAMS AVAILABLE ON 

CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 

* All programs are supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod-11 Version) . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • • • • . • • • . . . . • . . . . . . . . . . . . . . .  

50 N .  PASCACK ROAD 
SPRING VALLEY, NEW YORK 1 0977 

ONE YEAR SUBSCRIPTION $24 . . . . . . . . • . .  
TWO YEAR SUBSCRIPTION $48 . . . . . . . . . .  . 

SAMPLE OF LATEST ISSUE $ 4 . . . . . . . . .  . . 

START MY SUBSCRIPTION WITH ISSUE . . . . . . . .  . 

NEW TO LL-FREE 

O R D E R  L I N E  
(OUTSIDE OF N.Y. STATE) 

(800) 431 -281 8 
(#1  . July 1978 • #12 · June 1979 • #24 - July 1980 • #30 January 1981 )  

NEW SUBSCRIPTION. . . . . . . . . .  RENEWAL . . . . . . . . .  . 

\jil 
H O U R  � 24 O R D E R  .;-ft. 
L I N E  

(91 4) 425-1 535 

CREDIT CARD NUMBER __________________ EXP. DATE. ________ _ 

SIGNATURE ______________ _ NAME ________________ _ 

ADDRESS CITY STATE ZIP ____ _ 
*** ADD $12/YEAR (CANADA, MEXICO) - ADD $24/YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO *** 

Circle 165 on lnquliy card. 



Listing 1 continued: 

�Tt·E 
STPDOI-IE RET 

:f<:t::f<:t::-l<:t::f::-f<:f::-1< 

ST��LOOP :+:LOOP UNT I L  DONE 

:t:AHD F.:ETU��H 

* OUTPUT A CR�: F n AGE F.:ETURl·-1.-··L H�E FEED 

CPLF CALL 
DB 0RH-t-O::::tir·l 
RET 

********** 
:-;.: GET ADDF.:Es:::; OF CHAI·-l i--!EL I·..JLWIBER A:::;c:: I I 5Tk I HCJ 
* 
* 
* 

* 

EHTF�'/ 

E::< I T  

A=G�RNNEL NUMBER 
C=NUMBER OF CHARS TO PR I NT 

HL=�F!.r.IR C;F FISC X I STR H4G 
USES 

GETCHAH CALL 
I H>:: 
1'11-.J l 
F�ET 

*:f::t::-f<:t::t::f::i<:-f<'i< 

ALL 

GETLUL 
H 
c .. 2 

* CALCULATE WA I T  REQU I RED 
:t: ENTRY A=CHANGE 
* USES ALL 

* EX I T  BC=COUNT TO WA I T  

CALC: PU::::H 

AOD 
AOD 
t-11.) 1 
t-101.) 

POP 

ADD 

t·10U 

RET 

PUSH 

CALL 
POP 

F'SlcJ 
A 

A 
E: ·' 1 
c .. fi 
p::;;l,J 
c 
c .. A 

SEHD I T  
E: 

:t:GET LEI..JEL 8'/TE 
:t:PO I I·..JT TO CHRHHEL 

:t:LC:tAD CHAPS 

:t:F�ETUP!·� 

:t:SAI...fE fi 
:t:A=2:t:A 

:t:A�=+t:A 
:t:SET E:= l 

:t:C=4:t:A 

:t:GET 1 *A E:ACI< 

:t:A7.::5:t:Fi 

:i<C::::5:t=F! 

=-t<SFiUE BC 

:t:SEND THE CO��AND 
:t:l?ESTORE B Listing 1 continued on page 264 

• Co':f��K��!�ou��!�����Y!,nc. With bui lt-i n-converter to channel 
2, 3, or 4 of any standard TV set. 

RANGE:  Line of s ight to 250 m i les . 1 380 E .  Edmger. Unct CC Santa Ana. CA 92705 (7 1 4) 558·3972 

BROAD BAN D M I C R OWAVE 

R ECEIVER SYSTE M  

1 .8GHZ t o  2.4 G HZ 

only 
$295.00 

PM 0 

1 snooze d'o 0 0 0 zy 

/c.tJaLARM 0 
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SCOPE: Wi l l  receive wi th in the frequency band from sat e l i tes. primary 
m i c rowave s t a t i o n s .  a n d  repeater  m i c rowave booster 
stations. 

CONTENTS: Packaged i n  1 9 " x 1 9" x4 1 /2" corrugated carton complete 
with:  

• 24" '  Dish • 300 Ohm to 75 Ohm Adapter 
• Feed-Horn Receiver • 750 Ohm to 300 Ohm Adapter 
• Mount ing Bracket • 60 Feet Coax Cable with Connectors 
• Mounting Clamp • 3 Feet Coax Cable with Connectors 
• Instructions 

WARRANTY: 
1 80 days for a l i  factory defects and e lectronic fa i l u res  f o r  n o r m a l  
u s e a g e  a n d  h a n d l i n g . Defective s u b  assembl ies w i l l  b e  replaced 
with new or re- manufactured sub assembly on a 48 hour  exchange 
guarantee. 
This system 15 not a kit and requires no additional dev1ces or equipment other than 
a TV se1 1o place rn opera Iron. DEALER INQUI RIES I NVITED. 

Circle 83 on i nquiry card. 



WE HAVE A HARD- ONE 
FOR YOU ! 
WHO MAKES A 

WINCHESTER HARD DISK for 
I BM-PERSONAL COMPUTER 

TRS - 80™ MODEL l l l,etc.? ' 

THE VR DATA HARD DISK I l l™ 

WINCHESTER SUBSYSTEM 
6.5 MEG to 19 MEG per UNIT 

FROM S2895* 

Other Quality Products 
Available 

I B M - Personal  Computer 
2nd F loppy D isk Drive 

Superbra
.
i n  & Q D  

Para l le l  Output Port 
T RS-80 - Model  I l l  

Disk I l l  F loppy S u bsystem 
2nd Drive 
VR-RS232C 

$265.00 

99.00 

599.00 
265.00 

75.00 

D EA L E R S  & O E M'S I NVITED 

· s u bsystem incl udes 6.5 MEG Winchester Drive Power 
Supply, Controller, I /  0 Controller Adaptor. Enclosure. 
Cables. 

Quality Products 
in the Q U E U E  

I B M - Persona l  CoMputer 
Memory Expansion - 1 92K 
D-CON • I nteg ral D i rect Con nect Mode 
VR-RS232C 

TRS-80 Mod I l l  
D-CO N • I ntegral D .C .  Modem 
Computer w/1 ntegral  Hard D isk I l l  
and D isk I l l  

S E RVI C E  • 21 5-461 -5300 

800-345-81 02 • 2 1 5-461 -5300 - PA • T E L EX 845- 1 24 
PRI CES SUBJ ECT TO CHANGE W/0 NOTICE 

TRS-80 - TRADEMARK OF TANDY CORP. 
D I S K  I I ,  HARD O I S K  I l l , D-CON - TRADEMARKS O F  VR DATA CORP. 

VR Data Corporation 
777 Henderson Boulevard • Folcroft, PA 1 9032 



Listing 1 continued: 

DC F.: 

Jt-!Z 

OCF.: 

Jt..JZ 

F:ET 

c 

LULCHCJ 
E: 

LULC::HG 

:t:DECF.:EMENT � ��ER LOOP 
:+:LOOP l�T l l  ZERO 

:t:DECr-;£1-·1EI··-IT OUTER LCl()P 
:+:LOOP Ut·H I L [)DJ-�E 

:-f<;f: :+: :;-::-f.: :+: :+::+::t: :+: :+::+: :+::+: :+::+::+::t<:t<:f: :+::+::t: :f;:f::f::f::f::f::t:=i<:+: :+: :+::f::-t<:t::+::+: :+::t::+::+;:+::t<:+::f::+::+::+::+: :+::-t<:t::+::-t< 

:t: SEHO THE CODE 

:t: SET UP THE COMMAND BYTES TO F.:EFLECT THE CODE DES I RED 

I 1 ·-IL:E=< NU I 
I'"IOU 
u-: :c 
DAD 
1'101.) 
.:=.T H  

;-:F� I 

STA 

LDA 

c .. A 

H .• OI·-IE 

E: 
A .• t·1 
Cot·ti·1Rt-.H) 
cm··u-· IAl·-!D 

1 1 l 1 1l l 1 E: 
COt•1i·1RHD+ 1 
Cot·11· 1A!·{D 

=+=START SEND I NG THE CODE 

CAL L_ 
CAL.t_ 
U:oA 
CALL 
CALL 
F.:ET 

:3EHD 1 
F.:OT(JUT 

ccn-· lr· !�I I ··!D+ 1 

F.:OTOUT 
Em·1 

=-t<CLEAP E: 

*OFFSET I t·-1 C 

*F I R:;T COJ·•!t·1At·-H) LOC:RT I OH 
*AOI) OFFSET 

=+=GET THE E:\'TE 

*STOF�E I T  

:t:CJET THE CONt·iAHD E:'-.-'TE 

:t:COMPLEME�r THE AD:UMULATOR 

:+:STORE THE COMPLEMENTED ENTE 
:+:CJET THE OR � Ci I HAL I..JRL LIE E:AC:I< 

=+=ALERT COMMAND MCOULE OF MESSAGE 
:+:ROTATE A AND SEND B I TS 
:+:GET THE COMPLEMENTED COMMAND 
:+:SEND THE COMPLEMENTED BYTE 
:t:SEND END OF MESSAGE 
=+=F�ETUF�H l&·IEF::EUEF: 

********** * * * * * � * * * * * * * * *�*�**************** ********** * * ******* 

:+: ROUT I HE:::; TO :::;Et·-!D LOG l C Cl:::li ·H�::OL PUL :::;E::;; T O  THE E:::;F� 
:+: 
:t: 
* ROTATE A AND SEND APPROPR I ATE LOG I CAL B I TS 

F.:OTCIIJT t·1U l E .. 05H =+=COUNT I N  E - 5 B I T S  TO SEND 

PCHU)CIF' RAL 
cc SEt·-ID :l 

0-IC SEI ·K:r(::l 

DC F.: E 

F�Z 
�Tt· IP F.:OTt . . .  OOP 

*WA I T  BETWEEN COMMANDS 

l•JA I T PUSH 

U=: I 
CALL 

POP 

RET 

F'51.r.l 

H .. (}?�;H 

DEL A'/ 
PSl•.l 

* SEt-!D LOG I c: -·· 1 -·· ROUT I t..JE 

:+:PUT A B I T  I NTO THE CAF.:RY POS I T I ON 
:+:SEND A ONE I F  B I T  I S  1 
+ELSE SEND A ZERO 
:+:DECREMENT THE COUNT 

=+=F.:ETUF.:t-� I F  DOI··-!E 

:+:ELSE COf·-IT I t-�I.JE 

:t:SAUE A AND FLAGS 

:t:3Si il -;:;. T I I.·1 I I ·1 G  COt-t::;T AI..JT 

=+=AI -.tO lJA I T 

:+:F£STOF�E A AI·4D F 

:t:F�ETURt-� l•.IHEREUEF: 

* SEt-�!) 4 r.-.-::;. OH PULSE AHD 4r.-.-::. OFF PULSE 
* ( 4ms EQUALS 1 60 STATES ) 
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Listing 1 continued on page 266 

Circle 50 on inquiry card. -+ 



Tough Tyvek sleeve - paper 
'"''· no 'tatio e� of two man

rn•• mnnn that 
both 8" and 5. 25" models, 

has tape and disk experience, and �" floppy di'k drive,, 

Special self-cleaning jacket and Center hole diameter punched to 
liner help eliminate data errors more accurate standards than 
and media wear and tear. industry specifications, for top 

performance. 

Bi-axially oriented polyester 
substrate - for uniform and reli
able performance year after year. 

Double lubrication - lubricants 
both in the formula and on the 
disk surface, to minimize media 
wear due to head friction. 

Packaging to suit your 
requirements - standard flip-top 
box , Kassette 10® storage case, 
or bulk pack. 

100% certification- every single 
disk is tested at thresholds 2-3 
times higher than system require
ments, to be 100% etTor-free. 

For the name of your nearest 
suppl ier, write BASF Systems, 
Crosby Drive, Bedford, 
MA 01730, or call 617-271-4030. 

�BASF 
Floppy Disks Mag Cards Cassettes Computer Tapes Disk Packs Computer Peripherals 



Listing 1 continued: 

SEt·m 1 PUSH 

CALL 

· u-: 1 
CALL 

CALL 

U·=: I 

CALL 

POP 

F�ET 

F'Slt.l 

OSC:EHA 

H .. GEH 

[;•ELR'..-' 

(::tSCOFF 

H .. 0EH 
DEL A'..-' 

F'Sttl 

*SA'-..IE A At-K:o FLAGS 
*EHABLE THE BSR OSC I LLATOR 

=-�<T I N HKi COt·4:=:TAt-rr 

*AI·-�[) ltiA I T 

*TURN OFF OSC I LLATOR 

*DFF T I 1·· 1E DELA\' 

*l�IA I T  

*RESTORE A AND F 

*F�ETUFJ·� ltiHEF�EUEF� 

:-f<:f::f; 
* 

l\IAI T  1 .  2m�;. Ot-1 PULSE AHD 6. 8 ms OFF PULSE 

( L OG I C  ZERO ) 

PUSH 

CALL 

U<: I 

CALL 

CALL 

u-n 

CAL L 

POP 

RET 

P SI.�I 

OSCEt-!A 

H .-_. -· A.. 
DELA\-' 
OSCOFF 

H � 0 1 AH 
DELA'..-' 

PS!�I 

*SAUE A At�D FLAGS 

=-�<EHRBLE THE BSF: OSC I LLATOF� 
*T I N i t·�G Cot�STAtH 

=-�<AHD l�IA I T  

:+:TUF.:t-4 OFF OSC I LLATOF.: 

=-�<OFF T I t·1E DELA'i 

:+:I.�IA I T  

*��ESTOF£ A AHD F 

=-�<RETURH l•JHEF.:EI.JEF� 

. .. . .,. Et-�0 OF t·1ESSAGE - 1 2  •••·:::. Cit--! S I G!·�AL - 4iit·:::. OFF 

EOI'1 PUSH F'Shl 

CALL OSCEHA 

Li<I H .. (12AH 
CALL DELAV 

CALL OSCOFF 

U<: I H .• 0EH 

CA!_L DELAV 

POP PSltl 

RET 

=-�<EHAE:LE THE .:.1(i�=�HZ OSC: I LLRTO�� 
OSCEH8 Nt..J I A .. IZiFFH 

OUT PORT 

RET 

*D I SABLE THE OSC: I LLATO�� 

OSCOFF 1'1t' I A ,  l2i80H 

OUT PORT 

RET 

=-�<SAUE A At··ID FLf1G5 
=+=ENABLE THE BSR OSC I LLATOR 

=-�<T I t·1 I HG COI·�STRHT 

=-�<Rt·40 l.JR I T 
*TURH CtFF OSC I LLATCtF.: 

=-�<OFF T I NE DELA'-.-' 

=+=l.JA I T  

=-�<RESTORE A AND F 

*F.:ETUF:H lt.IHEF�Et.JER 

=-�<EHABLE B I T  

*OUTPUT I T  

*D I SABLE B I T  
=+=OUTPUT I T  

=+:T I t·1 I t�!G 

DEL A'-.' 

DELA\-' 1 

DELA\'2 

LOOP E HTER l•J I TH T H1 I HG Cot-.ISTFH·H I H  H-L 

PUSH 

L�·:' T 

ocr:: 
�HE 
DCR 

Jt-12 
F'CIF' 
F�ET 

D 

D .• 0 1 EH 

E 

DELA'·.-'2 
L 

DELA\' 1 
D 
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=-�<SAUE D-E 

* I  t·4HER LOOP Cot·t;TAHT 

*DECRD·IEt·H HU·4EF� LOOP 
=-�<I<EEP l•.IA I T It·Ki 

=-�<ELSE DECF�EI'1EHT OUT ER 

=-�<At·m l•.IA I T SCt1'1E 1'10F�E 

:t:F.:ESTI:JRE D-E 

:t:R�-m F�ETUFJ·4 

LOOP 

Listing 1 continued on page 268 



Made by Seikosha, AXIOM 's new GP-100 is the finest printer 
a little money can buy. It uses standard 8-1/2 x 1 1  paper and has 
AXIOM's fabulous graphics interfaces for Apple, TRS-80, Atari, 
PET, HP and more! ·See the GP-100 at your AXIOM dealer today! 

Seikosha is the leading company of the 
worldwide Seiko Group. 

AXIOM CORPORATION 

1014 Griswold Avenue, San Fernando, CA 91340 · Telephone: [213) 365-9521 · TWX : 910-496-1746 

Circle 46 on i nquiry card. 



Listing 1 continued: 

* :+: :t: :+::+: :t: :-1·: :f: :t: :t: 

* I .. JF'[:!fiTE :::;TA.T I.JS E:\'TE TC:t ::;;�·IOI.ol I F  UH I ""f I S  CIFF OF: OH 
:+: H-!TF:'/ FJ: cCH�:il··H ··!El.. 1 ··1Ut·1E:EP ( 0- 1 5 )  

ALL 

ZEkOE: I T  CALL 
t•11.) I 
F.�ET 

GETZ:;TAT 
1··1 . .  ··· o ··· 

:t:GET THE 8'-.-'TE 
:·t·:STOF.:E ZEPO 

:+:Fit·�D l?ETUF�H 

SETE: I T  CALL 
t·ll) I 

GET ::::;TAT 
, ... , _  . ... 1 

.. · 
:t:GET THE B\'TE 

:t:STOF.:E ot--IE 

:t:Fil-!1) F::ET UF�t·4 PET 

:+::+: :+::t::t: :t::t::t: :t: :t: 

* TURN OFF ALL UN I TS 

* 
* 

EHTF:'-.-' 
u:::;Es 

OFFRU... U< I  
OFF HI._L i NOI.) 

l �ot-�E 
ALL 

D .. O l OH 
A .• E 

1 
CALL 
DC:F.: 

.JI·t,�: 

=��PC:tE: I T  
E 
OFFALL l 

=+=HUt·18EF.: OF tii··H T::; 
*LOAD UN I T  NUMBER 

*SUBTRACT OFFSET 

:+:IJPDRTE STATUS 
:t:[:•ECF

.
:Er'1Et·-IT COUt··H . 

*LOOP UNT I L  DONE Listing 1 continued on page 270 

• 

INDUCTIVE 
COUPLED MODEM 

Eliminates room noise, vibration and other acoustic coupled problems. 
Originate/ Answer. HaH/Full duplex. Crystal controlled. RS-232, TTL, CMOS, 
cassette recorder input/outputs. Bell 1 03 compatible. 

What makes th is  MFJ-1 230 modem different 
from other acoustic coupled modems? 

First, it uses inductive coupling for receiving. 
This innovative technique el iminates room noise, 
vibration and other acoustic coupled problems. 
The result is more reliable data transfer. 

Second, It is RS-232 compatible and provides 
TTL and CMOS input/outputs. Lets you interface 
to nearly any computer with proper software. 

Third, cassette recorder input/output jacks let 
you record your transmitted data and load it back 
to your computer or retransmit it later. 
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Try one for 30 days. No obligation. 
Money back if not delighted 

(less shipping}. 

$1 2995 
Fourth, it has Originate/ Answer modes and 

Half/Full duplex operation. 
Fifth, i t  is crystal controlled for high stability. 
Sixth, It has low price and excellent quality. 
Bell 103 compatible. Carrier detect, power "ON" 

LEOs. 0 to 300 baud. Al l  aluminum cabinet. Sim· 
pie to Install and operate. Made in USA. 

No other modem offers you all these features 
.at this affordable price. 

Order from MFJ and try It - no obligation. If 
not delighted, return it within 30 days for refund 
(less shipping). �Y.ear unconditional g� 

Order today. Call toll free 800-647·1 800. Charge 
VISA, MC or mail check, money order for $1 29.95 
plus $4.00 shipping/handling for MFJ-1 230. 

EnJoy Micro Net, Source, bulletin boards and 
others, order now. Call MFJ or see dealers. 

CALL TOLL FREE . . .  800·647·1800 
Cal l  601 -323-5869 In  Miss., outside continental 
USA OR for technical info, order/repair status. 

MFJ ��'t��K:1�lo5' 
921 Louisville Road, Starkville, MS 39759 

C i rc le  231 on Inquiry card. 



I 
tem for most and LULJUU 
based systems. 

Hemenway's MSP real-time 
system is an efficient and com
prehensive operating system , 
for industrial or business use . . 

MSP Systems Software 
is easily adaptable to any 
hardware configura
tion. And because it's 
designed to be exten- f. i 
sible, you can mold 
your operating sys
tem to your needs 
by add1ng new fea
tures or modifying 
existing ones . 
Quickly and easily. 

other 
(pipes) and , · 

You can also have macro assem
blers, text editors, floating point pack
ages, monitors, scientific packages, 
linking loaders, single-user operating 
systems and high-level languages . 
Off-the-shelf. 

For the hard facts on Hemenway 
software, write or call :  

Hemenway Corporation, 
1 0 1  Tremont St. ,  Boston, 

MA 02 108. Phone: 
61 7-426-1931 . 

TWX 7 1 0 32 1  1203 . 
TELEX 

92 1 7 3 5 .  



Listing 1 continued: 

LDR 
STA 

CALL 
F.:ET 

:+: :+: =·i·: :+::t: :+: :+::+: :t::t: 

:t: TI.J�}·I OH AU._ 
* Et-.rr k'/ 

,+,- u :::: c:::; 

OHHL.L. U< I 
01·-IAU ... :1. NO!..J 

SB I 

CALL. 
DC F.: 
Jt·.[::: 
LD��I 

STA 

CALL 

:-l<:t: :-{·! * :+: :-�: :;.: .t: :f: :t: 

ALLC:tFF 

Cot·1!'•1 AHD 

SEI··!D I T  

UH I T ::.�  
HOl ··lE 

ALL 

D .. 0 1 CIH 
A .. E 

1 

SEiB l T  
E 
O!··!AL L. l 

AU ... Ot·4 

C:Cti"I�·1Al··!D 

SEt··!!> I T  

:t: TUF.:H r-=t S I HC.:iL.E UH I T  OFF 0�: OH 

:+:LOAD THE COMMAND 

*STOF.:E I T  

:+:AND SEND THE COMMAND 

*NUMBER OF UN I TS 
:t:LOAD Ul·� I T  t·iUl · iBER 

:t:SI...IBT��AC:T OFF:::Er 

:t:UPL+nE STFiTU:::; 
*��CREMENT COUNT 
:+:LOOP UNT I L  DONE 
:+:L OAD THE COMMAND 
:;�<STOPE I T  

:+:AND SEND THE COMMAND 

:+: EHTk\' A::::C:J-lAt··l l ··!i::: L OFF:::ET 
* USES ALL 

OFFO!�E PUSH p::;;l .• ,l 
CAU_ I l··IDE: ::..; 

CAU_. ldA I T  
POP PSlo.l 

CAL.L ZEkOt:: I T  
LDA OFF 

ST A CDr·11·jAI··I[:o 
CAL..L SEHI) I "( 
F.:ET 

01·-lC)t·�E PU:::;H PS!.o.l 
CALL I t·-!DE>:: 

CALL hiA T T  
POP PSld 

CALL SETB I T  

LDA Ot·� 

ST A cor·1!'· 1At·-lr) 

CALL SE!-�i.) I T  

r;�ET 

=i<:t::t::-f<:-f<:t::t::-f<:-f<:t: 
:+: AD�TLIST LR!·1P I t--!'f Et·E I T \' 

:t:SAUE CH�1t·�HEL 

:+:SEND CHANNEL CDDE 

:+:PAUSE BETWEEN COMMANDS 
:t:GET CHFii ·U·�EL BACK 

:·�<UPDATE STATUS 

=t=LCIA[:t THE C:Ol•li· IAt··ID 

:t:STOPE I T  

:t:SRUE CHFII..J ! ··!EL 

=l-:SH-!D CHFlHHEL COL:oE 

:f:F'A!.JSE CETlt.IEEH CON!·· IAHr>�:::; 
:t:GET CHri!··lHEL BACK 

:Y:UF'DRTE STATU'::; 

:t:LORD THE COI'll•lfiHO 

:·�<STOF�E I T  

'·r=�;H.!D THE C(J(!E 

:+:FILL [)Of··l E 

* 
* 
* 

EHTF�'/ A=CHANNEL NUMBER < 0- 1 5 ) 
DE=REQUESTED LEUEL < 0-9 ASC I I )  

ALL.. 
I HT'Et·� PUSH 

PUSH 
CALL 

CF" I 

JZ 

POP 

D 
p:=;!_,.f 
GET::::TAT 

�·· 1 .·· 
I T SCH··I 

F'St..l 
270 january 1982 © BYTE Publications Inc 

:+:SAUE REQUESTED LEVEL 

=+=:::;A:..JE THE CHAHHEL HUt·1E:ER 

:t:GET THE STFITUS E:'/TE 

* L ::; I T  Ol-l? 
*YES - ADJUST LEUEL 

:t:GE T UH I T  tillt'IE:EF� BACI< Listing 1 continued on page 272 



APPLE II PLVS 
CALL FOR 

BEST PRICES 
APPLE DISK DRIVES 

AT GREA T PRICES TOO! 

Apple Cords ond Hardware 
16K RamBoiid by ConComp Industries . . . . .  ; . . . .  130 
Language System w /Pascal & BASICS . . • . . . . . . . .  379 
Sllentype PrlnJer w /lntedace card . . . . . . • . . • . . . .  349 
Hayes Mlcromodem I I . , .  . . . . . . . . . . . . . . . . . . . . .  299 
Novation Apple·Cat . . •. : . . . . . . . . . '· . . • . .  , . . . .  , . 339 Vldex Videot�rm 80 column card . •, . · . .. .. . . .  , . . . .  269 
Videx Keyboard Enhanter . . . . . . . . . . . . . . . • . . . .  1 1 5  
Z-80 Softcard by Microsoft . . . . . . . . . . . . . . . . . . . .  299 

Epson 
MX-80 or 
MX-80, FT 

CALL 
16 K RamCard by Microsoft . . . . . . . . . . .. . . .  · . . . . 169 .Anadex 9501 w/2K Buffer .. ,,, .. , . :, . Integer Basic or Applesoft II Firmware Card • . . . . . .  1�5 c. ltoh Starwri'ter 25·CPS daisywheel . .  , . . ��::.�!��r;�::;':�� .HI:S�;�d s�;lai iif' 

·
c�;d : : : : : : : ��� C. ltoh Starwrller 45 CPS daisywheel . . . . . . . .  . 

Communications Card w/cable . . . . . . . . . . . . . . . . 185 Epson MX·70· · 
· 

· · · · · · · · · · · · · · · · · · · · · • · · · 
Centronics Printer Interface card . . . . , . . . . . . . . . . 185 Epson MX·SO & MX-80 F /T · · · · · · · · · : · · · · · · · 
1\pple IEEE·488 interface card . .. . . . . . . . . . . . , , ,  399 Epson MX·100 · · · · · · · · · · · · · · · · • · · .; · · · ·· .CALL 
16K Language 'card by Apple Computer . . . . . . . . . .  169 NEC 80231mpact Dol Matrix, , . , . , . . , . !695 
Thunder clock Plus clock I calendar. . . . . . . . . . . . .  119 NEC Splnwrlters (Latest models), , . . , . • . . •  , . . .  CALL 

8 299 Paper Tiger IDS·445G w /graphics . . . . . . . . . . . . . . .  699 Smarterm 0 column card . . . . . . . . ·. . . . . . . . . . . . Paper Tiger IDS·460G w /graphics • . . . . . .. . . . . . • 949 Corvus Winchester Hard Disk Drives . . . . • . . . . . .  CALL Paper Ttger fDS·560G w /graphics . , . . . .  '• . . . . • .  i249 ALF 3 Voice Music Card · · · · · · · · · · · · · · • · · 
· 

· · · · 239 Silentype Printer w (Apple Interlace . . ..• .. .. . . . . •  349 ALF 9 Voice Music Card· · · · · 
· 
· · · · · · · · 

· 

· · · · · · . 169 Qume Sorlnt Daisywheels (Latest models) . . . . . . CALL Lazer Lower Ccrse Plus + · · · · · · 
· 

· · · · · 
· 

· · 

· ·

·

·

· · · 55 l>iflhlo 630 l>alsywht•<!1 4U . . . .  1795 Lazer Keyboard Plus + . . . . . . . . . . . . . . . . . • . . . . . .  99 J-..:.:..;;;;.:.;.....;=..:.:..;��;:.::;_;,;:::::-:::.:.:..:�.:..;_;.:..:.:..;.:...;_:..;.;.:...:..::.;..;� 
23 Key Numeric Keypad by Keboard Co . . . . . . . . . .  120 
Joystick II  by Keyboard Co . . . . . . . . . . . . . . . • . . . . .  4S 
6809 CPU Card ('l'he Mill) by Stellation . . . . . . . . . .  319 
AIO Serial & Parallel interlace by SSM A& T . . . . . . .  189 
Music System ( 1 6  voices) . . . . . . . . . . . . . . . . . . . . .  479 
A / D  + D/A Interlace . . . . . . . . . . . . . . . . . . . . . . . .  289 
Expansion Chassis (8 slots) . . . . • . . . . . . . • . . . . . .  S99 

Amdek /Leedex Video 100 1 2" B&.W . . . . . . . . • . . .  'iris 
Amdek/Leedex Video 100G 1 2" Green Phospher . . .. 179 
Amdek (Hitachi) 13" Color w /audio output • . . . . .  : 389 
NEC 1 2" Green Phospher Display JB·1201M . . . . . (:ALL 
NEC 12" Lo·Res Color Display . . . . . . . • . . • . . .  : . CALL 

SPECIAL APPLE CATALOG AVAILABLE 1ntroi /X· I O  Controller card . . . . . . . . . . . • . . • . . . .  169 1--------------.'--------� Clock/Colander card . . . . . . . . . . . . . . . . . . . . . . . .  22S 
NEC 12" Hi·Res RGB Colot Display . . . . . . . . . . . .  CALL 
Sanyo 9".B&W Display . . . . . . . . • . . . . . . .  , . . . . . .  185 

Software for the Apple 
VlsiCalc. version 3.3 . . . . . . . . . . . . . . . . . . . . . . . . .  1 59 
VisiFlle (NEW data base manager) . . . . . • . . . . . . . .  199 
VisiTrend/VisiPiot . . . . . . . . . . . . . . . . . . • . . • . . . .  219 
VisiDex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 59 
VIsiT erm . .. . . .. . . . . . . . . . • . . . . . . . . .. .. . . . . . 129 
Desktop/Plan II . . . . . . . . . . . . . . . . . • . . . . . . . . . .  1 S9 
DB Master . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . .  169 
WordStaT (Apple 80 col. tJersion . . . . . . . . • . . . . .  -. . 249 
Dow Jones Portfolio Evaluator . . . . . . • . . . . . . . . . . .  45 
The Controller (G/L, AIR & A/P) . . . . • . . . . . . . . . .  499 
Apple Post . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . .  4S 
Apple Writer . . . • . . . . . . . . . . . . . . . . • . . • . . • . . . . .  6S 
Apple DOS T oolktt . . . . . .  , . . . . . . . . . . . • . . • . . . . .  65 
DOS 3.3 Upgrade . . . . . . . . , . . . . . . . . . • . .  ' . . . • . 49 Dow Jones News & Quotes Reporter. . . . . . . . . .  ; "85 
Apple Fortran (require• 64K memory) . : . . . . . • . . . .  165 
Apple Plot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 
Easywriter word processor {80 column} . . . . . . • . . .  225 

Tax Preparer . : . .  · . . . . . . . . . . . . . . . . . .  • . . .. . . . . �-': -. 99 
Real Estate Analyzer . . . . . . . . . . . . . . . . . . . . . . . . .  129 
Creative Financing . . • . . . . . . . . . . . . . • . . • . . . . . .  129 
Personal Filing System (PSF) . . . . . . . . . • . . . . . . . . .  85 
Peachtree Accounting Software . . . . .  -. . . . . . . . . .  CALL 
BPI Accounting Software . . . . . . . . . . . . . . . . . . . .  CALL Systems Plus Acc(n!J Sr,flwar e _  CALLL BPI Acctng Soft\.l•an!. CALL 

Apple Entertainment 
Software 

We stock all Apple Special DeUvery Software along with 
HUNDREDS of other games and utlHUes. Please call or 
write for a complete price list. 
Raster Blaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 
Gorgon . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • . . . .  39 
Pool l.S . . . . . . . . . • . . . . . . . . . . • . . . . . • . . . . . . . .  34 
Ultima . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . .  39 

�:�n��i�;�;·:

·

:

·

:

·

: · : · :

·

:
·
:

·

:·:·:

·

:

·

:

·

:

·

: · :

·

:

·

:

·

:

·

:·:·:·:

·

:
·
:

·

:·:·:·:·�: 
Gobbler . . . . . . . . . . . . • . . . . • . . . . . • . . . . . • . . . . . . .  

Alien Rain . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . .  23 
Pulsar II  . . . . . . . . .  , • . . • . . . . . • . . • . . • . . . . . . . . .  29 
w:::r-�i:�: : : : : : : : : : : :  : : : : : : : : : : : : : : : : : : :H 
We stock HUNDREDS of software games and utilities. 

Circle 103 on i nquiry card. 

CPS Multi·function card . . . . . . . . . . . . . . . . . . . . . .  189 
Supertalker SD·200 . . . . . . . . . . . . . . . . . . . . . . . . .  239 Rom plus+ card . . . . : .. ;· . . . . . . . .. . . . . . . . . . . . 135 
Romwriter'card . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  149 
Symtec Hi· Res Light Pen . . . . . . . . . . . . . . . . . . . . .  2 1 0  
Sup-R-Fan ventilation system for Apple II  . . . . . . . . .  45 
Sup·R·Termlnal 80 column card by M&R . . . . . . . . .  329 
SVA ZVX4 Megabyter 8" Disk Controller . . . . . . . .  ; 589 
SVA 2 + 2 Single Den. 8" Disk. Controller . . . . . . . . .  345 
Speechlink 2000 by Heuristics . . .  , . . . . . . . . . . . . .  249 
Versa writer Digitizer Tablet . . . . . . . . . . . . . . . . . . .  229 
Asynchronous. Serial interface card by CCS . . . . . . .  139 
Cent.ronics Piuallel Interlace card by CCS . . . . . . . .  1 1 9  
We carry all California Computer System Cards . .  CALL 

We stock many more Items for the Af>ple 11. 
call or UJrfte for current 1>rfce list. • 

ORDER TOLL FREE 800-854-6654 
I n  California and 

outside continental U.S. (7 14) 698-8088 
Telex 695-000 Beta CCMO 

Sanyo 9" Green Phospher DISplay . . . . . . . . . . . . .  CALL 
Sanyo 12" B&W Display . . . . . . . . . . . . . . . . . . . . . .  269 
Sanyo 12" Green Phospher Display . . . .. . . . . . . . . .  285. 
Sanyo 13" Color Display . . . . . . . . . . . . . . . . . . . . .. 449 
Zenith 12" Green Phospher Display ZVM · 1 2 1  . . .. . .  : 149 

Wilt! tr<m�f••r C · l� lm.' l· , or Ct'TIIflt:d chco:k. m<llh.'Y cnd .. ·r. <>I personal 
chcck (allqw ten da1.•<; to ci..-dr) Unless pr1.'pa1d v.mh cash . pl\.'1'15c add 
:1 ' \·, fur �l11pp111y . h ,� nd)ln!:l <11ld llbUf<)I1Cl' (nl\lllnlUII1 _:J ( l{ !) c,1hfor 111.) IC,Jdcnh ildd h'f, <oales f,])<, w,. o!CCCpl COD:; GEM's. lns:llliiiOnS 
<111<i (Oij)!lli\llnll"i plec\Sl' So.!lld !m ,, Wfllll'n quQ!atlon All .:qUipnwnt �� )Ub)o:ct tn p11cc c h<HI!:I'-' <JIHI il\'i111i'l!'·uhtl.' wtthout nntlCo.' All eqUip 
111<.'111 '" n._•w and c umpkt<! �l'Tth manufactur.:t's Wi\lli'lnty ( u S u;'JU \o' ')(I 
d,,v<o) Sho wron rn p!!Cl'S tn<)l.' d1ffl'r from ma1l order prlCl'S 

Send Orders to: 
C5@DiJ0QO[fl]@[? (5@[jj]�QOi}@[f0 Mail Order 

83 14 Parkway Drive 
La Mesa, California 92041 



Listing 1 continued: 

pu::::H 

CALL. 

pc;p 

=+=S0il..JE I T  
=+=TI.JF;H OH THE UN I T  . 
=·t<F.:ETt.Jr:�:-� C:HRUHEL t..JUr·I8EF: 
=·�SAI..JE I T  ACJA I t·-1 PUSH 

CALL. 
CALL 
POF' 
CAU_ 
POP 

SUE: 

PS!.r.l 

Ot··IOi···!E 
F'S}.I 
PSI.t.! 

I t·-!DE>=: 
LOt··!Ci!.o.IT 
PSi.r.! 

GET L.l.}L 
D 

:+:SELECT UN I T  CODE AND TRANSM I T  
:t:WA I T  BT EWEEN COMMANDS 

:+:RE STOR� CHANNEL NL�BER 

:t:GET THE LEUEL BYTE 

E 

:+:RESTORE REQUESTED LEUEL 

:+:SUBT RACT REQUESTED LEUEL 
F.:Z 
JC 
t-1[11.) 

BF.: I GHTR 
t·1 . •  r-::� 
CALC:: 

:t:I '·IO C:HI:::t!··�GE F�Et::�UESTED - F.:E T U �:H 

=+=CARRY - BR I GHTER REQUEST 

=+=STORE NEW LEUEL 

CAL.L_ 
LOA 
:=.TA 
CALL 
F�E T  

D I t·1 
COt·n··ti=ii ·-!D 
LUU:::HCi 

=+=GET l.dfl I T I r·�G PEF.: I OD 

=+=C:iE:T THE COt•li'iAHD 
=+:STOF£ I T  

=+=OUTPUT I T  
:t:FiLL. DO! ·-lE 

BR 1 CJHTF.: NOU 
C�1A 
RD I 
CALL. 
LDA 
STA 

CALL 
F.:ET 

t·1 .. E 

A 
1 

=+=STOI?E HEI.r.l LEl.JEL 
:+:COMPLEMENT - NUMBER I N  A 

=+=FiDD 01"·-IE 

:f::t: :+: :t::f::+::t: * :t: :t: 

CALC 
E:t: I Ci!·-IT 
ccwn··1t=1HD 
LUU:::HG 

:t: PR I NT NANUAL CONTROL MENU 
:t: ENTRY NONE 

:t: USES ALL 

=+=GET lr.IA I T 
=+=CiET CCWn·1AHD 
=+=STORE I T  
=+=SEI·ff . I T  
=t=F"iHD RETUH� 

MENU CALL $TYPTX :t:PR I NT AUA I LABLE SELECT I ONS 
DB 0 1 8H . 0458 . 0AH , 09H , 09H� 09H 
DB (1 1 E:H . •  ··· F·I'1Rt·-!UAL CCHHROL t·1EHU ·' . •  01 BH .• ·' ·=J ·' . •  0AH .• 0AH . •  0AH 
DB � commands Ava i l ab l e : / � 0AH , 0AH 
DB 09H , ' 0  • . . . . . . . . .  Ex i t  F'rogram ' . 0AH 
DB 09H . / 1  . . . . • . . . . .  A l l Un i ts O�r ' . 0AH 
DB 09H . � 2  . . . . . . . . . .  A l l Un i �s On , � 0AH 

DB 09H . � 3  . . . . . . . . . .  S i n� l e  Un i t  orr � , 0AH 
DB �39H .. ·' 4 • • • • • • • • • •  S i ns! l e  Un i t. Or-, ··· � OAH 
DB 09H , / 5  . . . . . . • . . .  S i ng l e  Un i t  Br i shtness AdJust ' 

DB 0AH 
DB 09H , / 6  . . • . . . . . . .  Return to Status D i sP l aY �  
DB 0AH , 0AH , 0AH 
DB ·' Er·,t.et·· t·k�mber·· Of" Cl··,o i ce ·' .• ··· ·' +0:30H 

• SC: I t··l 
NEHL.I I t-1 
PS!.�I 

. CLRCO 
P SI.r.l 

.. · , y  
NEI··IUERr;:� 
7 

=+=GET COt·1!'1Rt·4D 
*LOOP UNT I L  READY 

*SAUE I T  

:t:CLEAF.: C:Ot·60LE BUFFEF.: 

=+=RESTOF�E t:ot·1!'1At-�D 
:t:LESS THAN ZERO? 
=+=EF�F.:OF� I F  SO 

*i'1CtF:E THAt·� 6? 
=+=EPF�OR I F  SO 

1'1EHI...I l H SCALL 
.JC 

PUSH 

SCRLL 

POP 

S U I  

JC 
CP I 
�H..JC 
CALL 

Dlr.l 

1'1Et·-!UE�:F; 
$T .. :rt·1F' 
E>=: I T  

=+= .JUI'1P TO PROPEF: F�OUT I HE 
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TASC: The Applesoft Compiler. 
It turns your Apple into 

a power tool. 
Step u p  to speed. TASC, the Applesoft Compi ler, 
converts a sta ndard Applesoft BAS I C  prog ram 
into super-fast machine code. By 
increasing prog ram exec ution speed 
up to 20 ti mes, Microsoft g ives 
you a power tool for Applesoft 
BAS I C  progra m m i n g .  
Highest capacity available. 
TASC wi l l  compile a nd run 
larger prog rams than any other 
Applesoft Compi ler. As a 
disk-based system, it doesn't 
req ui re the s imulta neous pres
ence of compiler a nd prog ram 
i n  memory. The memory you save 
al lows you to compile s ign ificantly 
bigger progra ms. 
Power without bulk.  Code expa nsion of u p  to 100% 
severely restricts other compilers . TASC's special  
code com pression schemes typica l ly  l im it code 
expa nsion to only 25%. You' l l  rea l ly a ppreciate that 
with complex progra ms or prog rams that uti l ize 
Apple's h i-res g raphic pages. 
More BAS IC power. TASC's powerful new 
com mands increase Applesoft BAS I C  prog ra m ming 
capability. Chain with C O M M O N  al lows compiled 
prog rams to share va riables, so a main  menu 
'Applesoft is a trademark of Apple Computer. Inc. 

Circle 249 on i nquiry card. 

s i n g l e  runt ime enviro n m e nt.  
TASC's True I nteger Arith metic 

a n d  I nteg er FO R . . .  N EXT 
capa b i l ities maxim ize the execu

tion speed of compi led prog rams. 
TASC's near total compat ib i l ity 

with Applesoft speeds compi l
ation of existi ng prog rams 

with l ittle or no mod ificati o n .  
What about mistakes? You 
perfect your progra m s  i nter

actively with Applesoft. If some
thing does s l ip by, TASC recovers 

from errors d iscovered in compi lation 
and tra ps al l  runtime errors. I t  even permits 

graceful  i nterru ptions d u ring compi lation.  
See for you rself. Ask for a demonstration of 
TASC at your M icrosoft dealer. Discover the software 
package that turns you r  Apple i nto a power tool .  

�!9MER 
A Division o f  M icrosoft Inc. 

10700 Northup Way • Bellevue. WA 98004 



Listing 1 continued: 

D:: :I: T 

RCIFF 

At:!!·{ 

OCIFT' 

OUI·-1 

A\.:. . .:rU:::T 

Dl.d AOFF 

[)l�l . Rot-� 
Dt..l OOFF 
(:ll,J 001 ·-1 
Dhl AE:<rt.JST 

Dt..l t·1H-IDOl·-IE 

;-:;F�H 
SCALL 

CALL 
Jt·1P 

CALL 

Jt·1F' 

c:Al_L 

CAU_ 
[)E: 

CALL 
CALL. 

�lt'iF' 

CAU_ 

CALL 

Fl 
• E>< I T  

OF FALL. 
NEH!)O!·-!E 

Crt--! ALL 

t·1EHI:>0�·1E 

CHfi1•1EI'-·H.J 
$T'/PT::< 
0RH .. GRH .• ··· Hum be·:--· 

CHR! ·-I I t·-! 
OFFC:I!·-lE 
t··IEHOOI··-IE 

$T'/PT>:: 

=t<CLERF.: A 
:14·-IOF-�l-,.lfiL E::-:: rr 

=t<TUF.:I-� THEi"1 OFF 
:t:I?ET UPH 

:+:TUPr-� THEPI OH 
:+-PETUF::H 

:t:PF� I r-.!T t·1EHI.J 

of· lln i  t. t.o Tw--r: (}ff"?�· .• ··· ··· +OBIZiH 
*GET SELECT I OH 

:t:TU�:I --1 I T  OFF 

:t:RLL DOHE 

DE: f1AH .• OAH .• ·' t-�ur.-.t: .. :::-t-· of· Un i t. t.o Tl��--n ··· .• �1 1 BH .. -� PO!·� .. · 
DE: 

CALL 
CALL 

Jt·1P 

CALL 
CALL 
[)E: 
DE: 

CALL 

(i 1 E:H .. -·· -::!? ·' . •  -·· 

CHRH i t·-l 

Ot-�OHE 
t•!Et·-!£)01 -�E 

CHAt·1EHU 
:t-T'/PT>:: 

··· +o:�:OH 

*GE T SEL ECT I Cli-1 

:t:TUF��·-1 I T  OH 
:+<ALL DOHE 

:t:F'F:: l t·-!T 1'1EHU 

OAH .. 0RH .. ·' t-!Lm,bet-· of' Uni t.. on l.tlh i ch to Ad�iu·::.t. ·' 
/ Br i ghLn�ss? / , /  / +080H 

CH:=!i ·-! I ! ·-! :-+<GET CHRr·-! t·-lEL. HI_WIBEF� Listing 1 continued on page 278 
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THE FORM U LA™ a l l ows the computer p rofessional  to 
focus on the most i mportant part of busi ness: the needs 
of the c l ient. Customized system s  for any bus iness appl i 
cation can be created in a fraction of the t ime req u i red by 
conventional methods. 

• I nteractive data entry, f i le  updat i ng,  and � maintenance rout i nes are automatical ly . u \t �� 
• �:�:,::•:8

f�o

b: :,:::i:�����0

o�9

t�: f�e��s�e �O �0 �� 'J � �������en editor s imply by typing a sample 

a�J'" � �,.... • Menus and job streams are defi ned through 

\. �-- ced u re. Or\.-('� 1 

a preprogra mmed parameter-driven pro-

• Fast response t i me i s  i ns u red becau se 
each rout ine can be i nterpreted d i rect ly by 
the computer and data m anagement is  
control led by an eff ic ient ISAM algori thm.  

THE FORMULA™ i s  a complete system l anguage which 
bri ngs the process of developi ng appl ications c loser to 
the user's description of h i s  needs. That's THE FORMULA

r� 

for success. 

D isk and manual ,  $595. Manual only, $60. 

THE FORMU LA
™ 

wi l l  run on any 8080 or Z80 computer 
with CP/M,* 48K RAM, 300K total d isk storage, and a CRT. 

DMA • WE SPEAK YOUR LANGUAGE. 

THE FORMULA™ For Success can help you bu i ld 
systems. Now, the G eneral Accou nt ing System, 
created with THE FORMULA�M is ava i lable at no 
extra charge. 

The General Accou nt ing Syste m  i ncl udes: 

• General Ledger: Journals,  Tria l  Balance, 
I ncome Statement, Balance Sheet, etc. 

• Accou nts Payable: A/P Journals, Checks, 
Aged Payables, Vendor Report, etc. 

• Accounts Receivable: A/R Journals, Aged 
Receivables,  Customer Statements,  
Customer Act ivity Report, etc. 

· 1 n  addition, two new optional packages have been developed for use with THE FORMULA™: 

Professional Time Management $80 Label Option Pak $80 
Manager's B i l l i ng Report ,  E m p l oyee 
Production Report, Cl ient I nvoices, etc. 

N ame I nvers ion ,  M u lt i p le Up Labels ,  
Customized Label Size and Format, etc. 

Circle 1 30 on inquiry card. 

DYNAM I C  MICROPROCESSOR ASSOCIATES • 545 Fifth Avenue, New York, New York 10017 • (212) 687-71 15  
We ship prepaid and COD orders. Shipping & handling charges extra: $ 5  UPS areas; $ 7  non-UPS areas. Mexico, Canada; $10 + elsewhere. MasterCharge and VISA accepted. 

New York State residents add appropriate sales tax. " CP/M is a trademark of Digi tal  Research. 



The Nanocomputer: 
the professional 

approach 

20 MHz D U A L  TRACE 
• DC-20 MHz Bandwidth 
• Triggering up to 30 MHz 
• Scm x 1 Ocm Display 

HM203. 
. 

$580.00 
HM203N with long porsis . $600.00 

4-CHANNEL AMPLIFIER 

10 MHz SI NGLE TRACE e DC·10 MHz Bandwidth 
• LPS-Triggering 
• Component Tester Built-in 
• Timebase 0 .2J.Ls-0.2s/cm 

HM307 , .  . . .  $405.00 

COMPO N E NT TESTER 

to microcom puters 
The Nanocomputer is an irl
tegrated educational sys
tem based on a powerful 
microcomputer with 
education-oriented 
software and comp
lemented by a series 

e DC-50 M Hz Bandwidth 

• AC/DC Operation 

• Algebraic Addition 

� ::-.... • Easy-to-use � ..._._., �',; t : ��'::r ��·��c�nductors in circuit 
• Check Electronic Components 
HZ65foruse with all HAMEG scopes . . .  558.00 

• Compact Shape and Easy-to-use 
HZ64 . .  . . . . .  $451 .00 

HAMEG Oscilloscopes to meet every need 
of training books 
written specially 
for the system. 
POW E R FU L - based 
the zao microprocessor made 
SGS-AJES 
COMPLETE - hardware, software and peripherals backed by a 
series of step-by-step training books on programming, digital elec
tronics and interfacing. 20 MHz DUAL TRACE 70 MHz DUAL TRACE 50 M Hz DUAL TRACE 

MODULAR- as the student learns, the hardware can be expanded 
to Introduce new concepts and experiments: ZBO code program
ming, intertacing and high-level languages (BASIC). 

• Overscanning • LPSTrigto 40 MHz • DC-70Mhz • Sweep Delay0.1p.s-1s 

• Delayed Sweep • DC-20 MHz • Sans. 2mV/cm • Graticule Bx10cm 
Internal stabilized power supplies. Both vertical General-purpose scope designed for both laboratorv 
channels incorporate a varlblo gain control which and field service. The HM705 triggers even com· 

• 50 MHz Dual Trace Storage Scope 
Plus Varible Persistence 

• Delayed Sweep with After-Delay-Trig. 
N BZBOS Nano Computer Includes the Nano Computer with 
power supply, the NEZ80 bread board for experiments and 
intertacing, the card frame, K1 Z80 Cable Kit, the technical 

increases the gain to 2 mV/cm. Channels can be plex signals beyond 1 OOMHz. Tv.o non·synchronus 
Added or Subtracted. A special feature of tho signals, or a composite signal with a non·synchronus 
HM41 2 is the venical Overscanning facility, location component. and also aperiodic events can likewise 
of a "lost" trace is indicated on two LED's. Both the be triggered. Single-shot operation is also possible. 

• Storage of Single-Shot Signals 
"Automatic Store" 

• LEO Indication for Overscanning, 
Single-Shot, Trigger Action. Delay 
Mode and Automatic Store 

manual and training books one and three . . . . $570.00 
trigger and delayed conditions are indicated by The wide sweep range from 5ns/cm {including x 1 0  

K1 Z80 Extra K1  Z80 Cable Kit . . . .  1 1  .00 LEO's. These facilities coupled with graticule ilium· magnification) to 2.5s/cm gives an excellent reso-

K2Z80 Active and experimental component kit . . 3 3 . 1 0  ination. Z Modulation, and a square-wave calibrator lution. These features and others make the HM705 
make the HM412 a very versatile instrument. an instrument of great flexibili!V in all fields. • Automatic Blanking 

K3Z80 Socket kit with 3 40 pin sockets . . . . .  5. 70 HM412 with sweep delay . . $880.00 H M705 with delay . . $885.00 
HM412N with delay and long porsis . . . 5985.00 H M705N with delay and long persis . . . . $1000.00 HM812·2. . .  . • . . . . .  $4032.00 

RCZBO/P Cassette recorder for all Nano ��.:::.:..:::.:..:...:::.::.:...:::.:.__:_.:..:.:_.:_:.:....:..:...::.:...::.:.:...--.:=:..:..:..:.:...___:==+==='-'-'------------------1 
computer systems (requires a w1 oz8o Full ASCII Encoded Keyboards DIGITALKER"' SPEECH SYNTHESIS 
see below) . - . 88.eo VALUATION BOARD 
W1 0 Z80/P Cable for connecting the · sa-Key Typewritter Format for 

RCZBO cassette recorder. . 1 6.60 Alphanumeric Entry 
VP-601 8·bit parallel output. . . .  $69.00 

• Complete Kit (less power 
supply and speaker) 

NE Z 2 KB Experimental SoHware for the Nano Computer 
, VP-606 Async serial output . . $99.00 

58-Key Typowrrtter Format •"'ll!lj��:. Plus Calculator· Type 

• V2 Watt Audio 
Amp on-board (available on the M2708 EPROM) . . . . . . . . . . . . . . . . . . . .  32.90 

3%-Digit, LCD-Display 
D I G ITAL M U LTIM ETER • HANDY - easy to ho.ld, to carry, t o  use. to 

road. • ACCU RATE - basic 0.1 % DC accuracy 
• TOUGH - built to take rough everyday field 
usage and electrical overload . . yet maintain its 

Keypad for Fast Num
meric Entry 

VIP-6 1 1  8-bit parallel 
$89.00 

• 1 38 Separate and 
Individually Addressable 

Words consisting of numbers, 
letters, nouns, verbs, tones and 

5 different silence durations 

calibration • VE RSAT I LE - big, clear, high con- 1---------------r-=:-:-::=--:-::=-:-:±-:-::=-=c:-:=-=o 
trast 3Yz-digit LCD display, readable anywhere . TAKE E Of O U R  

• Programmed Processor allows 6 pro
gram modes 

full 0.5 " high. • POR TABLE - Palm-sized, light- SPECIAL SAVINGS . . .  USE 
weight. operates u p  t o  200 hours on a single 9 V  

• Edge Connector for connection to 
external processor system 

transistor alkaline battery. • EX PAN DABLE - COUPON ON OPPOSITE PAGE The DTl 000 speech synthesis evaluation board is an 
extremely easy to usc device for understanding the 
operation and application of the DIG1TALKEA chip set 
in an end product. 

• Floating or Gradual Output Indicati ng 

• Kit includes transisto rs, leds, capaci· • Pulse Width: 1 00nsec to 1 00ms 

tors, resistors, PC Board, and silk • 50 ohm output range: 0.1V·10V 

screened metal front panel 

Universal Oscilloscope 
• TTL output • Sync. output 

• Operating Modes: Run, External trigger. 

External gate, Manual 1 -shot or Gate 

• Compliment and square wave 

TG 1 0 5  . . . Reg. Prico $21 9.00 

* S PECIAL WITH COUPON $195.00* Probe $3fi00 ANCRONA HAS MOTOROLA SEM ICONDUCTORS 
8FR90 
BFAgl 
CA3054 

$1.91 

* SPECIAL WITH COUPON* CA3059 

2.42 
1 .54 
3.34 
2.23 
3.4g 

.73 

*S29.50* CA3079 

SWITCHABLE Xl and XlO Attenuation Factor KEY ADDITIONAL FEATURES: • lOOMHz bandwidth • Heavy 
duty tip • Break resistant cen1er conductor • Slender. flexible cable 
• 6h. cable length • \Vide compensation range • fils all scopes 

OAC08CP 
MBDIOI 
MB0102 
MBD201 
MB0501 

.88 
1 .03 
1 . 57 

• Ground reference can be activated at tip • Includes SPRUNG MC78LOSCP .66 HOOK, I.C. TIP, BNC ADAPTOR. INSULATING TIP and TRIMMER MC78L08CP .66 
1-'T:,:D:.:O::L:.:A.:.:C::C::E::s.=s.::o.:.:R::IE::Sc_. ______ 3�0�--:M:-:::-:H::-:::-z-· --1 �g:� � ;�� ::: 

MC78L 1 8CP .66 

H ITAC H I  
DUAL TRACE 

PORTABLE OSCILLOSCOPE 

MC78L24CP .66 
MC78M05CT 1.47 
MC78M06CT 1 .47 
MC78M08CT 1.47 
MC78M1 2CT 1 .47 
MC78M 1 5CT 1 .47 

MC858P 
MC862l 
MCg58L 
MC1 302P 
MC1 309P 
M C 1 3 1 0 P  

$1 .50 
2.27 
4.43 
3.72 
2.86 
6.29 

MC1330A1P 2.20 
MC1 34gp 
MC1350P 
M C 1 35 1 P  
MC1352P 
MC1355P 
MC1357P 
MC1358P 
MC1364P 
MC1372P 
MC1373P 

1 .72 
1 .44 
2. 1 0  
2.01 
2 . 1 0  
2. 1 9  
1 .91 
2.01 
6.48 
5.19 

MC1 39 1 P  1 .44 
MC1403UO 4.08 
MC1405L 1 5.28 
MC1 408L6 3.84 

MC1488P 
MC1 489AL 
MC1489L 
MC1 48gp 
MC1494L 
MC1495L 
MC I 496G 
MC1568R 
MCt 594L 
MC1595L 
MC1 7 1 0CP 
MC1733CP 
MC1776CP1 
MC1807P 
MC1 808P 
M C 1 809P 
MC3062L 
MC3302P 
MC3303P 
MC3325P 
MC3340P 

$ 1 .47 
1 .89 
1 .68 
1 .47 
8.53 
7.47 
2.07 

13.42 
12.74 
10.63 

.89 
1.30 
2.07 
1.36 
1.36 
1.36 
4.00 
1 . 1 2  
5.80 
2.10 
2.10 

MC4024P 
MC4026P 

$5.75 
3.05 

MC4044P 5.75 
MC4558NCP1 3 . 1 8  
MC6800P 
MC6808P 
MC6809P 
MC682 1 P  
MC6840P 
MC6844P 
MC6845P 
MC6846P1 
MC6847P 
MC6850L 
MC6850P 
MC6852P 
MC6854P 
MC6860P 
MC6875L 
MC6881 P 
MC6882AL 

1 3.90 
1 3.90 
45.39 

7.33 
1 2.22 
45.39 
4 1 .20 
39.90 
1 6.06 
1 4.32 

6.84 
7.33 

32.26 

MODEL 
V-30 2 8  

MC78M\ SCT 1 .47 MC1 408L7 4.75 MC3360P 3.50 MC6885P 

1 2,g2 
1 3 .4g 

8.9 1 
6 . 1 3  
2.72 
2.72 
2.72 

MC78M20CT 1 .47 MC1 408L8 6.55 MC3370P 3.72 MC6886P 
MC78M24CT 1 .47 MC1408P8 4.40 MC3403P 1 . 7 7  MC6887P $995 .00  
MC79L05CP 1 . 1 2  M C 1 4 1 3 P  1.68 MC3405P 3.60 MC6888P 2.72 
MC7gLI2CP 1 . 1 2  I-----___:.:_::_::..:.::..:.::..:..:.:..:..:.:...:C:,:O:,;:Uc_P.::O:.:N:,;:Sc_79::6:.:.0::0:.:*.:::.:. ___ -l �g:��;g� �: � � 

MOTOROLA'S OPTO TRIAC DRIVER COUPLER 
Mess•• 3.20 

Typ. 
Trig. 

Type mA 
MOC3009 1 6  
MOC3010 8 
MOC3011 6 
MOC3020 1 5  

Mln. 
Peak 

Block 
Price 

260 $2.20 
250 2.7 1  
260 2.86 400 3. 1 6  

Type 

MOC3021 
MOC3030• 
M OC3031 • 
'Ztro Crbning 

Typ. 
Trig. mA 

8 
1 5  

*SPECIAL 10" DISCOUNT WITH COUPON* 
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��nk MC680P 2.05 Stock MC684P 5.10 
Vol� Price MC830L 2.27 400 3.62 MC835L 2.46 
250 3.96 MC839L 5.88 
260 6.22 MC848L 3 . 1 7  

MC847L 2.46 
MC857P 1 .50 

MC1436CU 4.96 
MC1437L 3.99 
MC1439L 4.62 
MC143gp1 3.97 
MC1445G 4.20 
MC1456PI .99 
MC1 455UDS 1.98 
MC1458CL 1.44 
MC1458CP1 1 .08 
MC1458P1 1 .08 
MC1458PlS 1 . 3 3  
MC1488L 1.68 

MC3408L 3.55 
MC34\ 6L 3 1 .42 
MC3417L 14.83 
MC3420L 1 0.08 
MC3423P1 1 .66 
MC3438L 4.33 
MC3448AP 5.80 
MC34 70P 1 2.64 
MC3476P1 3 . 1 8  
MC3480P 12.85 
MC3503L 18.62 
MC401 6P 1 0 . 1 0  

MC6889P 
MC7805CT 
MC7808CT 
MC7812CK 
MC781 2CT 
MC7815CK 
MC781 5CT 
MC781 8CT 
MC7824CK 
MC7902CT 
MC7905CT 
MC7906CK 

3 . 1 4  
1 .65 
1 . 65 
3.1 4 
1.65 
3 . 1 4  
1 . 6 5  
1 . 65 
3 . 1 4  
2 . 1 0  
2 . 1 0  
4.20 

The DT1 000 cont11ins all components required to 
output speech upon demand: a speech processor chip, 

MAXI-ROMsa containig 1 38 indivi dual words, linear 
audio amplifier. keyboard, and a COPS .. micro· 

controller complete with stored data programmed to 
provide the various functions on the board. The only 
external hardware required for complete operation are a 
single 7V- 1 1  V power supply and speaker. 

OT1 000 Evaluation Board Kit. . . . . .  $495.00 

The DTI 050 is a 2·chip set for speech synthesis. lt 
contains a speech processor chip and a speech ROM 
and when usod with external filter, amplifier. and 
speaker. produces 11 system which generates high 
quality speech including the natural inflection and 
emphasis of the original speech. 

DT1050 2-Chip sot . . . . . . . . . . . . . . . . . . . . .  SB5.00 

*SPECIAL 20% DISCOUNT WITH COUPON* 

MC7906CT 52.10 MCM6674P $1 1 . 1 7  MPSH34 S I .OO 
MC7908CT 2.10 MCM6810C 7.47 MPSU03 1 .1 9  
MC791 2CT 2. 1 0  MCRI03 .79 MPSUOS 1 .00 
MC7g1 5CT 2. 1 0  MCR106·2 1.01 MPSU06 1 .09 
MC7g1 8CT 
MC7924CT 
M C 1 01 0 1 P  
MC10102P 
M C 1 0 1 04P 
M C 1 0 1 0 7 P  
MC101Qgp 
MC1 01 1 5 P 
MC101 1 6L 
MC101 1 6 P  
M C 1 0 1 2 3 L  

2 . 1 0  
2. 1 0  

.92 

.92 

.92 

MCR3918-8 7.74 MPSUIO 1 .23 
MPSU51A 1 . 1 3  MOAI OOA 2.05 

MDA101A 2.21 MPSU56 1 .09 
MOA102A 2.38 M PU 1 3 1  .91 
MDA 1 04A 2.54 MR250·2 2.27 

1.00 MDA I 06A 2.83 MR750 .84 
.92 
.92 

1 . 1 0  
.92 

2.39 

MDA108A 3.31 MR751 1 .06 
MDA 1 1  OA 3.80 MR752 1 . 1 2  
MDA200A 2.21 MR754 1 .26 
MOA201A 2.38 MR756 2.10 
MDA202 2.54 MA758 2.65 

M C 1 0 1 2 4 L  3.01 MJE3055T 
M C 1 0 1 2 4 P  2.52 M P F \ 02 
M C 1 0 1 2 5 L  3.01 M PN3402 
M C 1 0 1 2 5 P  2.52 MP$918 
M C 1 0 1 37L 32.36 MPS3638A 
M C 1 0 1 7 6 P  6.26 MPS3704 
M C 1 0 1 8 9 L  3.27 MPS6514 
M C 1 0 1 9 5 L  2.52 MP$6520 
MC10216L 1 .83 MPS6521 
M C 1 44 1 1 P  1 7.26 MPS6522 
MC14412VP 1 5.53 M P$6523 
MC1 4435VP 8.64 MPS6566 
MC14457P 6.60 MP$8099 
M C 1 4458P 1 3 . 7 3  MPS8599 
MC14490FP 5.60 M PSA06 
MC1 4490VP 4.24 MPSA1 2 
MC1 4495P 3.96 MPSA13 
MC34004P 3.52 MPSA20 

MC68488P 32.26 MPSA42 
MCA255 1 .7 6  MPSA56 
MCM68A 1 OP 5.5g MPSA64 

1 .29 MR760 3.21 
.66 MA812 .51 
.76 MRF476 2.93 

1 .28 MRF901 3. 1 5  
.48 MRF91 1 3.04 

.50 MV209 1 . 1 3  

.68 MV839 2.42 

.72 MV2 1 1 5  2.27 

.83 MV2205 .7 8  

. 7 6  MV2209 . 78 

.85 NE592N 1 .98 
. 7 3  S C 1 3 6 8  .98 

.57 SC\360 1 . 1 7  

.60 SC1 41 B 1 . 7 6  

. 7 3  SC 1 4 1 0  1.98 

.85 T2800B 1 . 9 1  
.65 Tll 1 1 6  1.32 

.38 TIP\02 1 .91 

.82 TIP1 1 0  1.36 

.88 

.75 
MCM6666L25 46.50 MPSA70 .44 

Circ le  27 on Inquiry card. 



MICROPROCESSOR CONTROLLED EPROM PROGRAMMER 
PROGRAMS · TESTS • COPIES · VERIFIES 

D 27 1 6  D 25 1 6  
D 2732 D 2732A 

The K2578 EPROM Programmer i s  a microprocessor based stand
alone unit complete with power supply, housing and test socket. The 

unit comes standard with 1 6 Kbit RAM (2K byte). and is expandable to 

32Kbit {4K byte). It has a crystal controlled clock and requires no 
personality modules. 

CONTROLS 

• 24 Key pad includes hexadecimal keyboard and function keys. 

1 2 address LED's 

• 4 function LED's (error, program, OK and s ize). 

• 2 hexadecimal displays. 

FUNCTIONS 

• Blank Test, Blank Error, Verify Test, Verify Error and Aesel. 

Program with automatic blank and verify test. 

• Input or modify data in user RAM at any desired address. 

SYM-1 
SMlOO 

SYM·l/68 
SYM-1 /69 
KTM-2 
KTM·2/80 
KTM-3 

KTM-3/60 
SRM-1 
SRM-3 
PEX-1 
CAS-1 
MOD-68 
MOD-69 
MON- 1 . 1  
BAS-1 
EPS-1 
RAE-I 
RAE-1/2 

Power Supplies from ADTECH POWER 

Vde Amps 
5 3,0 

12 1 . 6  
1 5  1 . 5 
24 1.0 

Model 
APS 5-6 
APS 12·4 
APS 15·3 
APS 24·2.2 

Single Board Campumr with 6502 ProctSwr and Frmwtre 
OEM Vtr�ian 61 SYM-1 without Keyboard,ltlisplay/Drivm/Tone 

Generator/Manuals 
SYM-1 Single Boanl Com�ter with 6800 Pratts$1J' ilr.:l Finnwm 
SYM·I Sil'l(lle Boani C0m�ter with 6809 Process11 a!JI Firmware 
40 Column Ktyboartl Ttrminl Module far CRT/TV 

Vdc Amps 
5 6.0 

12 5.0 
1 5  3.0 
24 2.2 

80 Column Version of KTM-2 Special w/Coupon S348 40 Column bpar.:ie:l KTM with Power Sup� a!JI C�. Requirn 
a,V., CRT Moril01 

80 Column Ytrsion of KTM-3 Special w/Coupon $399 
1K Bytes Statit RAM Kit 
JK 8ytn Statit RAM Kit 
SYM POf! hpansion Will Conntetor Kit 
Audia CISstttl! Recort!!f with Tapr Ccuntet and Tcne Control 
Adapllr Board f01 SYM-1 with 6800 PrtaUOI ;md F'lflllWire 
Adapttr 8calll 111 SYM-1 with 6809 Prouuor a� F'lrTI1m11 
R!Yind 4K Bytes SUPERMON SYM MoM01 
8K Bnic l'luv-., ROMs forSYM-1 
SYM Diagnostic Test Pftlllllm _, 2716 EPROM 
Resi:fent Auembler/Ed�ar ROM-8K (I Chip Ymion) 
Resijtnt Assembler/Edito• ROM-8K (2 Chip Ytlsion) 

79.00 
1 19.00 
149.00 

15.00 95.00 
75.00 

1 59.00 
95.00 

MBC SINGLE BOARD COMPUTERS 
MBCOI A2 Second Sou1ct SBC Miaomodule for Motorola MM01A2 400.00 
M8C01A2-1 MBCOIA2 with Fal)' CoMecton 440.00 

369.00 
369.00 

preprogrammed PROM to perform a copy. 

Parallel load capability from a DMA controlled RAM field. 

• Size selection ( 1 6K/32K} with single push-button. 

• OK indication for succesfull executed functions. 

ERROR indication with error codes on display. 

Illegal address access error. 

Increment function which stores the input data via hex keyboard 

and jumps to the next address in user RAM. 

Model No. 

K2578 

K2578-KIT 

Introducing 
the ful l  
featu red, 
expandable 
color 
computer! 

Regular $649.95 

SPECIAL WITH COUPON $595.00 

SPECIAL WITH COUPON $495.00 

REG S299.95 

*SPECIAL W/COUPON* 

* SPECIAL* 
COUPON 

Bring this COUPON into one o f  o u r  stores or · 
mail  to our Mail  Order address shown below 
to receive the SPECIAL PRICES l isted on 
these two pages. Offer ExPIRES on February 28, 1982 

-------- STATE -----

ZIP ---- PHONE 

Coupons accepted only wrth full name and address !riled m. 

The Unique New Printer That Gives 
�=======-�==-===-------! You All These Exciting Features. _ 

Z 8 0 • Low Cost e Uses standard 21A" adding • 
e Disposable printing head machine tape 

e Simple interface or carbonless paper 

$258.00 

STARTER KIT e Handles any type font · �l-column printing at25 

A COMPLETE MICRO· • Needs only one 12-voll DC hnes per second 

COMPUTER ON A BOARD 
power supply • Easy to install and mainlain 

Regular $401.00 
*SPECIAL wllh COUPON* 

$368.00 

fEATURES • Memory Examine and Change 

• Z-80 CPU with 1 58 instructions • Port Examine and Change 

• On-Board Keyboard and Display • Z-80 CPU Registe1 and Change 
• On-Board PROM Programmer for • 2K Byte ZBUG Monitor in ROM 

Model DP-822 $80.00 
*SPECIAL $70.00 WITH COUPON* 

Dot Matrix Printer Control/Drive Card 
Model DP-822-08B $125.00 

EPROM 271 6-5 
(5 VOLT) 50 

• ::�s�: ��: 1s���;:,:· 
;��:�t�� Int. : � ��;�0n5e��:�d:����:�;���;�:: 1--::=-:=-=--'�C.::.::":::.:==..:.:.=-===-"----'-----1 

• Simple Key Controlled Audio Cas- • Two Bi-Directional 8-Bit 1/0 Pons 
sella Load and Dump • Up to 5 Programmable Breakpoints • Expansion Provision for Mounting • Switch Selectable PROM or Moni-
Two S-100 Connectors tor Restart 

ERASES 4 CHIPS I N  LESS THAN 20 MIN UTES e SIMPLE TO USE e SAFETY INTERLOCK e ERASES 2708, 27 t 6. 1702A, etc. 
UVS-1 IE . . . . . . . . . .  S85.00 MBCOI0-65 Single Ba.rd Comptltef with 6500 Smts MicroPfattssor 

MBCO\ 0·68 Single 8oanl Comptrte1 wilh SBOO Srries Miaoproem11 
M8C020-65 SBC 6500 Series CPU wilh Complete VIdeo Capabiity 
MBC020-66 SBC 6800 Stries CPU with Complete Video Capab�ity 495.00 t---=-=-=='-::=-:---:=-=-===:-:=:-:::=::--1--::-=-=-==��:.:::�==-=-=c.::.:==..:.-----t 

PUTER - Speaks Your Language 

6500 SERIES MICROPROCESSOR IC's 
A = (2 M Hz) B = (J M Hz) C = (4 M Hz) 

P6502 $ 8.82 P6506A$8.82 P6520A $3.74 
P6502A 9.66 P6507 8.09 P6620 3.40 P6532 
P65028 1 5 .02 P6507A 8.82 P68B20 3.74 P6532A 
P6502C 2 1 .00 P65 1 2  8.82 P6521 4.90 P6545-1 
P6503 8.09 P6512A 9.66 P65 2 1 A  5.34 P6545A·1 
P6503A 8.82 P65 1 3  8.09 P6821 4.90 P6551 
P6504 8.09 P6513A 8.82 P68821 5.34 P6551A 
P6504A 8.82 P651 4  8.09 P6522 8.40 P6591 
P6505 8.09 P6514A 8.82 P6522A 1 1 .24 P 1 7 9 1 ·02 
P6505A 8.82 P65 1 5  8.09 P6530-004 1 5.84 P 1 7 93-02 
P6506 8.09 P6520 3.40 

(A\ P.O. BOX 2208Y, CULVER CITY. CA 90230 \(:3/ STORES 00 NOT MAIL ORDER ACCEPT MAIL ORDERS 
PHONE ORDERS: (21 3) 641 -4064 

Minimum Order $1 0.00. Add $2.00 to cover postage and handling. 
Master Charge and VISA welcomed. Please include your charge card 
number, interbank number and expiration date. Some items are subject 
to prior sale. Not responsible for typos. Store pricing may vary lrom Mail 
Order pricing. We reserve the right to substitute manulacturer. 

ATLANTA CULVER CITY 

2.95 
2.80 
2.95 

(200 ns) 3.00 2.20 2.00 

3.50 3.30 3 . 1 0  
(5v) 4.80 4.50 
(350 ns) 1 3.00 1 1 .00 9.90 

20% DISCOUNT WITH COUPON * 
* MICROPROCESSOR CRYSTALS * 

{MHr) CASE PIN PRICE (MHr) CASE PIN PRICE (MHr) CASE P/N 
1.00 HCll CVIA $9.50 4.9512 HCII CYU Si.DO 15.00 HCII CVISA 

t.l432 HCJJ COlA ti.OO HCU CV19A l.DO HCJJ CV2A 1.25 S.OU 6,00 tU32 HC\1 CVUB 

2.4518 Hell CUB S.JIIJ 19.UOI HCII CY20A 

l.21U HCll CYJI 1,00 1.00 1.00 HCU CY22A 

3.579 HCll CYJD l.t« &.00 23.514 HCIB CY2l8 

4.00 HCU CVJA UO 1,00 27.00 HC\8 CY27A 

HC16 CY4C 6.00 1 0.00 HCII CY12A 4.15 32.00 HCIB CYJ2A 

FtATURES:Z80 - 4K ROM - 32KRAM-Dua1Cusena i/0 -30 
U.Soi64Chartct!n-64DafrnadChalldarsaiJ!64UsrrOtfirwl 
Chalactm - 51 2 x 240 GIIphic Rtsalvtioo · EdgeCard CDmiCiion to 5-100 Bus - Serial a� Parallel VO. · 
Order Part No. DP1002-2 32K . . . $1395.00 

SPECIAL $895.00 WITH COUPON * 

2.5 MHt Z-80·DART S\ 4.30 I 4.0 MH:r: Z-80A-DART 51 5.50 
Z-80-CPU $7. 1 0  I Z-80·Sl0/0 20.1 0  Z-BOA-CPUS8.05 1 Z-80A-S10/0 2 1 .1 5 
Z·80-CTC 5.90 Z·80- S 1 0/9 1 4.50 Z-80A-CTC 6.35 Z-80A-S10/9 1 5.70 
Z·80·P10 5.90 Z80·DMA 21 .50 Z-80A·Pl0 6.35 Z·80A-0MA 22.70 

74C S 
* SPECIAL 20% DISCOUNT WITH COUPON * 

S CMOS 74CI95N S 1 .61 74C91 5N S 1 .7 1  
74C200N 1 2.05 74C91 7 N  1 1 .00 

74COON S .38 74C90N S1 .32 74C22 1 N  2 . 1 0  74C91 8N 1 .64 
74C02N .38 
74C04N .38 
74COBN .38 

74C93N 1 .32 
74C95N 1 .6 1  
74C107N 1 .89 

74C240N 2.28 74C922N 5.65 
74C244N 2.28 74C923N 5.75 
74C373N 2.67 74C925N 7.46 

.38 74C150N 5.67 74C374N 2.67 74C926N 7.46 

.76 74C151  N 3.80 74C901 N .7 1  74C927N 7.46 

.38 74C154N 5.67 74C902N .71 74C928N 7.46 

.38 74C157N 3.40 74C903N .71  74C932N 2.22 

.38 74C\60N 1. 7 1  74C904N .71 74C941 N 2.28 
74C1 6 1 N  1 .7 1  74C905N \ 1 .20 74C989N 7.80 
74C162N 1 .71  74C906N .7 1  80C95N .79 
74CI63N 1 .7 1  74C907N .7 1  80C96N .79 

.87 74C164N 1 .61  74C908N 1 .49 80C97N .79 

.90 74C165N 1 .61  74C909N 2.54 80C98N .79 
74CI73N 1 .50 74C910N 1 2.05 82Cl9N 5.67 
74C174N 1 .20 1 1 .00 88C29N 2.98 

HOUSTON PORTLAND SANTA ANA SUNNYVALE TUCSON 
3330 Piedmont Rd. N .E. 

Atlanta, GA 30305 
1 1  080 Jefferson Blvd. 
Culver City, CA 90230 

(213] 39D-3595 

2649 Richmond 
Houston, TX 77098 

1 1 25 N.E.  82nd Ave. 
Portland, OR 97220 

1 300 E. Edinger Ave. 
Santa Ana, CA 92705 

1 054 E. El Camino Real 
Sunnyvale, CA 94087 

451 8 E. Broadway 
Tucson, AZ 8571 1 

(404) 261-7100 (713] 529-3489 [503) 257-9464 (714) 547-8424 (408] 243-4121 [602] 881 -2348 

Circle 27 on Inqu iry card. BYTE january 1982 277 



Listing 1 continued: 

PSW :+:SAUE I T  

:t-T'/P T>< 

PLJ:::;H 
A[UF.:EG:! CALL 

DB 121 1 E:H .• IJ45H .• (ifi:--1 ., ··· E:r· i ::Jht.ne·:c. ·:. Lc·',-'E-:' 1 ( (1::c[) i rr"a .• ··· 

" SC I H  
AD.J l l ·i 

:t:CJET THE LEI...IEL.. 
:+:LOOP UNT I L READY 
:t:Sfi'...!E TH�� I �-�F't.lT 

SCAU_ 

...TC 

Pu:::;H 
SCAL. L. 

POP 
t·1(J1.) 

t·lU I 

. CL..RCO 

PSi.d 
E .. A 

[) ·' [i 

:t:C::LEAF:: THE I �--IF'UT 8UFFEF� 
:+<GET I r·-!F'UT E:RU< 
:t: STOF:E F:EOUEST E D  L£l)EL. 

:t:C:LEAP D 

::;E: l 
JC 
CP I 
JHC: 

.·· o ··· 

AD .. TF:EO 

OAH 
A[UF�EO 

:+:LESS THAt·-! 12(:· 
:t:EF:F.:OP I F  50 
:+<t·1CtF.:E . THAt·� 9? 

'+'EF.:F.: (JF�: I F. 50 
POP 
CALL 

�WIP 
I HTEH 
1'1EHDOHE 

:+:RESTORE CHANNEL NUMBER 
:+:ADJUST THE LEUE L 

:f:PETURH . 

NEHDCII-·-!E F�ET 

l''lE!·-!I.JEF.:F.: CALL 

DE: 

:f.T'/PT>< 

07H .. OHl-·f, OAH .· ORH .. f:. 1 8H 
DB 

DB 

··· F· I i· ··!UAL. I D I i ··!r-:'UT - H I T  RE llJr::H TO COt··IT I r·�IJE · ·  

01 F.:H . .  ··· "1 ·' +(-:t:�:Of-1 
EF.:PI.dA I T  ::.CA!.... L. 

JC 

CF' l 
...TH::::: 
.Jt·1F-' 

• :::;c: I I ·� 
EF.:F: I..JR I T  

(1Af-·l · 

E F.: F.:I.JA I T  
t·1EHI..I 

:+:CHANNEL SELECT I ON MENU ROUT I NES 

:+::+::+::f<:t: :t: :+: ,t::f':+: 

:t<CiET CHAF:FIC'T E F� 

:+:L�)P UNT I L  READY 

'+'F�E TUF:N·-;:-

:H .. OOF' UHT l L. . H�UE 

:t: F'F� I t·rr CHHl ·-IHEL.. t··!Ut· IE:EF.: �;ELECT I Of� t•!EHU 
* ENTF:Y NONE 
* USES ALL 

CHF'i!'· lEr·-lt.J CALL :t:T '-,·'F'T>:: 
DB 0 1 BH , 0� � H , G9H , G9H , 09H , 0 1 8H , � PCHRNNEL SELECT I ON �  
DB � MENU � , 0 1 8H , / 9 / , 0AH , 0AH+08GH 

LX I D , 0 1 0H :t:NUMB� R OF CHANNELS 
LX I 8 , 0 :+:CLEAR BC 

NE! ·-Ii.JLF' PUSH D 

B 

A .. C 

:+<SH1..J E THE r·�Lil'lbEF� 

:+Sfi'..IE E:C 
*CiET C:Hftt·-! l ·�EL HUr· IBEr;:� 

:t:SA'.JE I T  

Pu:::;� .. , 
t-101.) 

PUSH 

CALL 

�10!.) 

F'9 . ..l 
GETCHAI··I 
A .• t·1 

*GET LOCAT I ON OF CHANNEL STR l HG 
:i<C:iET F I F�ST 8'/TE 

CF' l 

CAL..!._ 

DB 

CALL .. 
C:AL.l... 

DE: 
POP 

278 january 1982 © BYTE Publications Inc 

.·· -::c ··· :t:[) I �:.AE:LED ··: .. 
*DO NEXT ONE I F  SO 
:+: I I ·4DEHT L I I··�E 

NEHE>::T 

:tT'/PT>< 

09H+0::::0H 
5TF�OUT :+:F'F: I IH CHRNHEL. HUI·lE:EF: 

� • • . • • • • • • •  � . /  � +080H 
P=�td :i<CHAt·-!HEL HUI·1E:EP 

Listing 1 continued on page 280 



11MakerDf 
it does a number on VisiCaiC! 

VisiCalc is a fine aid for the computation of numerical 
problems. But it does have two major limitations: it is 
available only for a small number of systems, and its use 
is limited strictly to numbers, not words. To overcome 
these substantial limitations, Lifeboat Associates intro
duces T/Maker II. 

Unlike VisiCalc, T/Maker II is designed to run on most 
small business computers with CP/M® or similar operat
ing systems and a video terminal with cursor addressing 
capabilities. And soon there will be T/Maker II versions 
available for UNIX,™ RT-ll TM and other systems. 
Works with words as well as numbers. Like VisiCalc, 
T/Maker II reduces the manual tasks involved in comput
ing and calculating financial documents. But since most 
business problems and reports involve words as well as 
numbers, T/Maker II also functions as a full-screen text 
editor for word processing. 

T/Maker II is the most advanced aid for the analysis and 
presentation of numerical data and text material. In a 
matter of minutes, an entire document-including all 
edited text, all figures and all calculations-can be created, 
reviewed on your screen and reported in printed form. 

T/Maker II turns your small business computer into a 
powerfuL sophisticated and convenient tool. A tool that 
will save you money. time and energy. and eliminate the 
need for costly time-sharing. 

With T/Maker II you can easily perform an unlimited 
number of analytical and reporting tasks which integrate 
numerical and text processing. You'll find T/Maker II per
fect for such things as: 

• Financial Statements 
• Statistics 
• Profitability Reports 
• Revenue and Expense 

Analyses 
• Portfolio Evaluations 

• Price Lists 
• Rate Structures 
• Expense Accounts 
• Cash Flow 

Projections 
• Checking Account 

Reconciliations 

rows and columns, define the relationships and T/Maker II 
will do the rest: it will perform the computations and for
matting necessary to prepare your document. When 
you're finished you can analyze your report on your 
screen or store it on a diskette. Or, you can have the report 
printed with presentation quaiity. 

-

And when any changes have to be made, simply enter 
the new figure or relationship and tell T/Maker II to adjust 
and recalculate all the new results. 
Editing capabilities. As a full-screen editor for word 
processing, T/Maker II handles text up to 255 characters 
wide. It includes features like text formatting and justifica
tion, centered titles, a text buffer for block moves and 
repeated inserts, global search and replace commands 
for printing your letters, reports and documents. Wide 
documents are supported by horizontal scrolling. 
Low cost. The cost of T/Maker II is only $275 plus shipping 
and handling. Dollars well spent once you consider all the 
time, energy and money it can save. T/Maker II is brought 
to you exclusively and s•1pported completely by Lifeboat 
Associates, world's largest computer software publisher. 
For more information send us the coupon below. � - - - - - - - - - - - - - - , 

Mail coupon to: Lifeboat Associates, �--·2o18 � I 1651 Third Ave . ,  NY, NY 10028. Or call (212) 860-0300. I 
I o Please send me more information on I T/Maker ll. 0 Please send me a free Lifeboat 

� I Catalog featuring over 200 programs, I 
I including integrated accounting I and professional practice systems, 

I office tools for bookkeepers and secre- 1 !aries and sophisticated tools for pro-

1 grammers. 1 
I Name I 
I T1tle 1 Company ___________ _ 
I Stree I 
I City I . . .  and much, much more. 

State ZiP·-----
Easy to learn and use. You don't have to be a program- I T/Makerll is a trademarkof P. Roizen. Persona!Software.Inc. UN!Xisatrade- I mer to operate T/Maker II. Just follow T/Maker II's easily CP/M is a trademark of Digital Re- mark of Bell Laboratories. RT-11 is a 

Lsearch. Inc. VisiCalc is a trademark of trademark of Digital Equipment Corp. 1 
understood and ordered instructions, set up your data in - - - - - - - - - - - - - - _. 

As an example of what T/Maker II can do. see the chart below. The operator entered only the data shown in boldface. 

Item A 
Item B 
Total 

% Item 
% Item 
Total 

Li leboat Associates 
1651 Th1td Ave. 
llew YOlk, II.Y. 10028 
TeL 12121 860-0300 

1 978 
42.323 
45.671 
87, 994 

48. 1 0  
5 1 . 90 

1 00 . 00 

Telexo 6�0693 ILBSOTT NYKI 11'/X, 7 10-581-252� ILBSOTT NYKI 

T/Maker II calculated and reported all the other values. 

- Actual - Growth Total -Projected-
1 979 1 980 Rate Average (ODD's) 1 98 1  1982 * 1985 
51.891 65.123 24. 04 53, 1 1 2 1 59 . 34 80, 782 1 00 , 206 1 9 1 , 262 
46.128 49. 088 3 . 67 46, 962 140 .89 50, 8 9 1  52, 7 6 1  58, 7 9 1  

98, 0 1 9  1 1 4 , 2 1 1 1 3 . 93 100 ,075 300. 22 1 3 1 , 673 1 52 , 966 250, 053 
52. 94 57. 02 8 . 88 52.69 1 58. 1 6 1 . 3 5  65. 5 1  76.49 
4 7 . 06 42. 98 - 9 . 00 47. 3 1  1 4 1 . 9  38 .65  34 .49  23. 5 1  

1 00. 00 100 .00 1 00 .00 300. 0 1 0 0 . 00 1 00. 00 1 00 .00 
*Two intervening years not shown. 

liFEBOAT WORLDWIDE oller3 you the wor lds la�gest l1brary ol software. Contact your nea�est dealer or l>leboalo 

l i feboat Inc. 
OK Bldg. ,  51  
1 · 2 -8 . Sh1ba-Oa>mon 

\�'
t
naJ�:�ui/'k��i05 , Japan 

Telex, 2423296 1LBITYOI 

l l leboal Associates, ltd. 
PO Box 125 
london i'IC211 9lU, Engtand 
Tc l o O I -836-9028 
Tclexo 893709 1LBSOTIGI 

lntersott GmbH 
Schlossgartenweg 5 
0-804 5 1 smaning. W. Germany 
Tc l o  089-966-��� 
Telex, 52 13643 1 1SOTOI 

lifeboat Associates, SARL 
10. Grande Rue Charles de Gaulle 
92600 Asnieres. france 
Te l o 1-7 33-08-0� 
Telex,  250303 1PUBUC X PARISI 

Copyright © 1981. by Lifeboat Associates 
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Listing 1 continued: 

PUSH F'Sld 

CALL 

CALL 

CALL 

POP 

POP 

POP 

I t·�>=: 

DC F.: 

.Jt·I::: 

PET 

:i<:+::+::f::f::t::-f<:f::-f<:f: 

CiEH>ESC 

STPOUT 

CF::LF. 

p�;! ... l 
8 
[) 
8 
E 

t·1EHULP 

�KEEP STACK STRA I GHT 
:t:GET DESCR IPT I Ot-1 ADDF£55 

:t:PR I HT I T  

:t:I-!EI.!J L I t-IE 
:t:RESTORE A 
:t:f;=�ESTORE E: 
:.t<RESTORE D 

:t: I t·K:F.:Et·1Et·H CHAHNEL t-IUNBEF� 

*DECF�H!Et·H COUHT 

:t:OUTPUT l�T I L  DONE 

=t=ALL DOf·�E 

:+: GET CHAI ·4t·4EL SELECT I CJH 
* ENTRY NC�E 

* EX I T  A=CHANNEL OFFSET < 0- 1 � )  

:+: USES ALL 

CHRI·� I t·4 SCA!._L 

�TC 

STA 

CHF"iH I t·-! 1 SCALL 

JC 

CP I 

JZ 
STA 

SCAU_ 
LDA 

CF' l 

JH�:� 
LDA 

58 I 

OHL'/ 1 

.JC 
CF' l 

Jt·K: 

AD I 
�TI·1P 
LDA 

SE: l 

JC 

CP T 

.JHC 

Cf-·IF"iDOHE PUSH 

CAL..L 

JZ 

POP 

RET 

CHFi ! ·-!EF.:F.: CALL 

DE: 

Ek:F.: 1 i ··! 

DE: 

DC: 

SCALL 

JC 

CP I 
.JHZ 
POP 

. SC H.J 
CHRH I I·� 

CCI!'1t·1R!·�D 

• SC I I ·� 

CHAH i t·.J l 

�iRH 

:t:GET CHAt·�t·4EL 8'-.-'TE 

:+:LOOP UNT I L  READY 

:t:STOF�E I T  
:t:GET SECOH[) 8'-.-'TE 

:t:LOOP UNT I L  READY 

:t:CARR I AGE RETURN? 

OHL'/ 1 
C:ot·1t•1At·�D+ i 
• C:LRCO 
C::Oi•1r·1At·�D 

*OHL'/ OI"·.JE I t-!PUT BV1 E I F  50 
:+:ELSE STCIRE I T  

.·· 1 .. · 
CHAt·.JEF.:F.: 

Cot·WIAHD+ 1 

·' ti ··· 

CHA!·�EF.:R 

7 

CHRI·EF�F.: 

09 
CHADO!·-!E 

o:::n·· lr·1R!·-!O .. · 1 
.·· 

:+:CLEAR THE BUFFER 
=+=GET F II:;:�:::;T BYTE 

:+:ONE? 

=i<ERF�OF� I F  NOT 

=+:FETCH SECC)t..f[) BVTE 

:t:LE55 THt=:H-1 ZEF.:Cr? 

=-+<EF.:F.:OF� I F SO 

:t:i'10F�E THAt·� 6·-;:· 

*EF.:F�OF.: I F  SCI 
*ADD TEt-1::::; D I G I T  ()FFSET 

*ALL DOHE 

=+=GET 8'-/TE 

=+=LEs:::; THFtt·.J 1 ·-:;· 
=t=EF.:F�OF.: I F 50 

=H10F£ THRH 9'? 
:t:EF.:�w:;:: I F  SO 

CHAHEF.:F.: 

0AH 
CHAi·�ERF.: 

p_::;t..r 
I.)AL I D  

D I :=::.RE: 
PS!..J 

:t:SA!_.!E CHRt·.JHEL HUNE:EF.: 

*CHAI·-!HEL Et-IABLEO? 

:+:ERROR I F  Z CLEAR 

*j:;:�ESTCJRE C:HAI·�HEL HU!'-1E:EF� 

*AHD F�ETUF�H 

$T\'PT>=: 

(1FIH .• OAH .. 07H .' 0 1 8H 

·' F·CHAHI·-!EL HU!.·1E:EF.: I t·�F'UT ERRO�� - H I T  F�ETUF�H -·· 
� T O CONT I NUE / . 0 1 8H . � q/ +080H 

. SC I N  :+:GET I NPUT 

ERF.: H� *LCJOP Ut·H I L READ'/ 

0AH *RETURN? 

EF.:F.: I t·� *LOOP I F  t-IOT 

PSl·.l :t:CLEAF� THE F�ETUF�H RDDF�ESS 
Listing 1 continued on page 282 
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Introducing the fastest processor board 
available on the SlOO bus today . . .  

The Lightning One™ 
8086/8087/8089 CPU Board 

Features: 
0 4, 5, 8 or 10 MHz operation 

jumper selectable 
0 8086 or 8088 main processor 
0 Independent I/0 and memory 

waitstate generator 
0 Up to 16K bytes of on board 

EPROM 
0 9 vectored interrupts 

expandable to 65 
0 EPROM monitor with diagnostics 

and disk utilities 
0 8087 and 8089 co-processors 

available onboard 
0 CP/M-86* and MS-DOS** soft

ware support 

*CPIM-86 is a trademark of Digital Research. 
**MS-DOS is a trademark of Microsoft. 

Lighwing One is a trademark of Lomas Data Products. 

The Lightning One"' contains not one 
processor, but three processors all 
working in parallel. It uses the Intel 
8086 as the main processor. The math 
capability is augmented with the 8087 
math proce&sor and the I/0 handling 
capabilities are augmented with the 
8089 dual channel I/0 processor. The 
board complies with all IEEE-696 
specifications. 

If you have an 8 bit system presently, 
don't despair. The Lightning One is 
available with the 8088. The 8088 is 
fully software compatible with the 
8086, but utilizes an 8 bit bus allowing 
use of your present 8 bit memories. 
When you are ready to upgrade to full 
16 bit operation, you need only to 
unplug the 8088 and plug in an 8086 
in its place. When using an 8088, the 
8087 and 8089 may still be utilized. 

In addition to the Lightning One, 
Lomas Data Products has a full line 
of SlOO bus support cards including: 
memory, disk controllers, and serial 
and parallel I/0. 

Prices for the Lightning One 
start at $425. 

For 16 bit computing 
on the S100 bus, 
come to the leader . . .  

LOMAS DATA 
PRODUCTS 
1 1  Cross Street 
Westborough, Massachusetts 01581 
Telephone: 617-366-4335 

Circle 215 on inqu iry card. 



Listing 1 continued: 

F�ET *RETUF�H TO F'ROCJ THAT CALLED 1'1EHLI 

* :t: :+::t::+: *** :f::f: 
:+: CHECK FOR UAL I D  CHFiHt·�EL HU�1BER 
:f' EHTF:\' 

E;-: rr 
A=CHANNEL �JMBER 

/ z �  CLEAR I F  D I SABLED 
� z �  . SE T  IF ENABLED 
ALL 

UAL I D  CRL.L 

1'101.) 
CF' I 

RET 

GETC:HAt·� 

A .. t•J 
:+:GET CHANNEL ADDRESS BYTE 
:+:L OAD THE CHARACTER 

=+:EHABLED? .. · 9 ··· 

:'!>T'·/PT >:: 

0AH � OAH � 07H � 0 1 BH 

:+:AHD F�ETURH 

*CLEAF.: STACJ:: F'OF' 
CALL 

DB 

DB ··· PTHAT CHAt·-lt·4EL I S D I SABLED - H I T  F�ETURt-� ··· 

/ TO Cill�T I HUE � � 0 1 8H � / q � +080H 

ERR I N  *RETURN T O  MA I N  PROGRAM 

*TI TLE PR I NT ROUT I NE 

T I TLE CALL 

(!E: 
U-::1 

T I TLOOF' t'lOU 

CP I 

RZ 

CP I 

F' � � 

:t-T'/F'T:=< 

0 1 8H .. 045H+08�?iH 

H .. T I TBUF. 
A .• l-·1 

F�Ei.) 

*LOA[:• BUFFEF.: ADDF.:ESS 
=+=FETCH sv·rE 
=+:EHD OF F I LE? 

*Dot·�E IF SO 

:+:REUERSE U I DEO I F  SO 
SCALL 

Jt·1F' 

• SCOUT 

T I Tt·t•:T 

:t-T\'PT::-:; 

t1 1 8H .. ·' p  

H 

T I TLOOP 

:+:ELSE OUTPUT THE CHARACTER 

:+:Rt·m DO t·-IE:=·::T Ot--!E 

REI.) 

T I  Tt·��-:;-r 

T I TBUF 

[>8 
DB 

CALL 

DB 

I t--!>=: 

Ji'1F' 

EOI.J 
0AH 
t:IAH 

··· .• 121 1 E:H .• ·' <=t ••• +OBI2iH 

:+: I NCREMENT PO I NTER 

=+=A!-�D COHT I t�UE 

Listing 1 continued on page 284 

GET THE LATEST SOFTWARE PRODUCTS NOW . . .  
. . .  CHECK OUT OUR 2020 RANGE 

THE FI RST IN A SERIES O F  ADVANCED MICROCOMPUTER SOFTWARE PRODUCTS FROM OUR 2020 RANGE IS THE WP2020 
WORD PROCESSOR SYSTEM. 

DESIGNED FOR THE HEATH/ZENITH Z89 COMPUTER RUNNING UNDER CP/M' 2.2. IT OFFERS MORE FACILITIES THAN 
MOST OTHER M I CROCOMPUTER WP SYSTEMS. CHECK THESE. 

e All HIE STANOARO FEAT\JHE$ YOU WOULD EXPECT F RQf\1 AN ADVANCED WORD 
PROCESSOR SUCH AS MARGINS. lABS. I'AGINA l iON . GLOBAL SEARCH AND REPLACE. 
PROPORTIONAL SPACING ETC • EASY TO FOL LOW F I RST TIME USE R DOCUM ENTAT ION • SPELLING OIECKER AND ME RGE DOCUMENT MODULES BUILT IN AS STANDAflD NO 
ADDITIONAL PROGRAMS TO RUN e COMMUNICATIONS MODULE ALLOWS THE SYSTEM TO ACT AS A TI:Rt..l l r'o.AL TO II. MAIN 

FRAME OR LINK UP TO ANOTHER Wf'7070 SYSlEM 

e SPECIAL SET OF COLOURED FU NCT ION KEVTOI'S SUPPL I E D  AS ST ANOARD 

• MENU DRIVEN SYSTEM DESIGNED FOR TYPISTS A N D  SE C RETARIES - THERE ARE N O  
COMPLICATED CONTROL CODES TO flEMEMUER 

• NO CONF IGURATION REQU I R E D - PRINTEfl DfliVEflS ARE A L L  B U l L  T IN - YOU CAN UE PRODUCING REPORTS AND LETTERS WITHIN MINUTES OF INSTALLATION . e SUPPORTS BACKGROUND PR INTING \'.'III LST WORKING ON OTH E R DOCUMENTS 

• liAS liS OWN F I LING SYSTEM WITH DOCUt.IENT NAMES UP TO 12 CHARACTERS LONG 

W[?202 
W[?2020 
W[?2020 
W[?2020 

OTHER I N SEAIES INCLUOE: FP2020 FINANCIA L P LANNER CM1020 CONFIGURAOLE MANAGEA � CAllUS TOOAY r·•·l \;!' lol2020 srec•Fv a·· oR s:'o'' s/s sJo zag WliEN ORDERING. svsreM ReauiRes MINIMUM o F  2 DISKS A N D 4SK MEMORY VISA FOR IMMEDIATE SHIPMENT • · • • \..., U 
'CP/M REGISTER E D TM DIGITAL RESEARCH WP2020 AEGISTEAEO T M  GRAF FCOM PRICE: £320.00 DEALER ENQUIRIES WELCOME (\ r\_1)' � 2 0 2 0 _..;.___;__------��--------1\V,fl � ) ��.e��I!!!I!!!!!!!IM GRAFF COM SYSTEMS GROUP 102 PORTLAND ROAD LONDON W I I  4LX T E L  01 -727-5561 ...._ 1 \ rl 
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CompN�n�!!p,.�!�h!rttf 
P . O .  Box 1 380, Jacksonvi l le , O R  97530 

FOR YOUR APPLE II  
Apple I I + 

48K 
Disk I I  W / 3 . 3  DOS 

CALL 

CALL 
A l l  48K ' s  are 1 981 models w i t h  A pple R A M .  

APPLE /II CALL 

HARDWARE 
SAVE 

D i s k  I I  a n d  3 .3 Controller 
Disk I I  only 

CALL CALL 
CALL CALL ll irect Substitute lor Apple Drives 

A2 Drives from M icro-Sci ---Save $300 on a dual 
disk system. The A2 does not include DOS software. 

M icro-Sci 5" Drives for Apple I I  
A2, 1 43 K K ,  5 "  Drives S 395 1 8 %  
A 2  Controller Card for A 2  Drive $ 85 1 5% 
A 70, 285K, 5" Drive $ 489 20% 
A 40, 1 50 K ,  5" Drive $ 369 1 8 %  
Controller Card for A 7 0  o r  A40 $ 79 21 % 

* 
MO

A
�

I
TORS 

9 "  B&W 
N EC 1 2 "  Color 

1 2 " Green 
SA

.
N Y O : 9 · B&W 

N EW 9 "  green 
N EW 1 2 " B & W  
NEW 1 2 '' Green 

13" Color 
Z E N I T H  1 2 "  Green 

D I S K ETTES, 5 · . box of  1 0: 
* Apple 

Max el l 
Memorex 

80 COLU M N  V I D EO CARDS: 
Apple, Smarterm 
Videx V 1 d eoterm 
M&R Sup R Term 

M ISCELLA N E O U S :  

Apple: Graph1cs Tablet 
1 Yr Extended Warranty 
I E E E-488 Card 

CCS: Serra I I nterface Card 
Para l l e l  I nterface Card 

* Hayes: M rcromodem I I  
Smart modem 

Keyboard Compan y :  Joystrck I I  
N u merrc Keypad 

M & R :  RF Modulator 

* M icroso��P R FAN 

s 1 1 9 s 359 
$ 169 
$ 1 59 
CALL 
CALL 
CALL 
$ 399 s 1 1 9  

$ 44 
$ 39 s 25 

s 289 s 249 
$ 3 1 9  

s 695 s 1 75 s 339 
$ 1 39 s 99 
$ 299 
$ 249 s 45 s 1 1 9  
$ 25 
$ 39 

Z80 Soltcard $ 299 
15K RAM Card $ 1 59 

Mountain: CPS M ultifunction Card $ 209 
Clock I Calendar $ 239 

Orange Micro Grappler $ 1 29 

SSM A I O  Serial / Para. I n terface $ 1 59 

* ALS: Smarterm 80 Col Card $ 289 
Z-Card (Z-80) $ 209 
Add ram 1 5 K  Card $ 1 1 9  
Synerg izer Package S 549 

P R I NT E R S :  
Apple, S i l e n t y p e  w / I nterface $ 329 

Epson 
MX80 S 495 
M X 80 F / T  $ 529 
M X 1 00 F I T w l graphics $ 779 
MX 801 1 00 A p p l e  I n terface and Cable S 95 
M X  80 Friction feed adapter $ 59 
M X  80 Graftrax S 79 
MX 801 1 00 Atari Cable $ 29 
MX 801 1 00 TRS 80 Cable $ 29 

30% 
24% 
22% 
32% 

CALL 
CALL 
CALL 
38% 
20'% 

2 1 %  
33% 
45°� 

20% 1 8 °/(1 1 9 %  
1 3 %  
20% 
25% 
22 % 
20% 
25% 
1 1 % 
1 0(1/n 
21 % 
27% 
25% 

33% 
20% 
1 3 %  
1 5 %  

21 % 
20% 

20% 
22% 
20% 
27% 

1 7 %  

SAVE 
36% 
20% 
22% 
1 5 %  
22% 
20% 
22% 
22% 

,_ ·CJ�e�2""'putczr 
We are an authorized dealer and repair center and 
w i l l  repair all Apple equ ipment regardless of where 
you purchased i t ,  i n  or out of warranty. Normally our 
turn-around t ime on repairs is 24 hours. Call before 
sending equ ipment. 

Repair Department 
(503) .7 72·4401 

Circle 90 on inqu i ry card. 

SOFTWARE 
Apple: SAVE 

Apple Fortran 

Apple P1 IOI  
Apple Plot 
Apple Wr1ter 
DOS 3.3 
DOS Tool K t t  
Dow J o n e s  N e w s  & Quotes 
Dow Jones Portfol io Eva I .  
L3ng uage / Pascal System M rcrocouner 

Broderbund Software 
* Central Poin t Software: 

$ 1 49 
$ 1 1 9  
$ 49 
$ 59 
$ 49 s 59 
$ 59 
$ 45 
$ 379 
$ 189 

CALL 

Copy II Plus $ 35 
Will copy most copy pro tected soft ware 
tor your backup in 45 seconds .' N E W !  

Epson, M X  8 0  Graphics D u m p  $ 7 

Hayden, Sargon I I  (chess) $ 29 
Info. U n l i m .  Easywnler r P A O )  $ 199 

* lnsof t :  

25% 
27% 
30% 
2 1 %  
20 % 
22% 
28% 
1 0% 
25% 
24% 

CALL 

1 0 %  

30% 

22% 
1 3 %  

ALD System I I  $ 1 1 0  1 0 %  
T r a n s F O R T H  I I  $ 1 1 0  1 0 %  
Accou n t r n g  Software $ 365 66% 

A full professional quality integrated GL.  A I R. 
A IP. Payroll package. Hotline support available. 
Send lor free sample pnntouts. Requires ZBO 
and 16K. RA M card 

Micro Pro 

Word Star $ 239 36% 
Super Sor t $ 1 29 36% 
Mail Merger s 79 35% 
Data Star s 189 36% 
Spell Star s 159 36% 

Microsoft ton d r s k s )  
A L D S $ 1 1 0  1 0 %  
B A S I C  Cornp r ter s 299 25% Cobol 80 s 559 25% 
Fortran 80 $ 1 49 25% 
O t yrnprc Deca t h lon $ 24 24% 
T ASC Comprter $ 1 59 22% 
T y p r ng T u tor  I I  $ 19 30% 

Muse. Super Text I I  $ 1 09 27% 
Peachtree Software C A L L  CALL 
Personal Software: 

Desktop Plan I I  s 1 59 21 % V tStCaiC 3 . 3 $ 1 59 25% V rs tp lot $ 1 29 28% V r s r t rend V rsr plo t $ 1 99 31 °/o 
V i s rdex $ 1 59 30% 
V r s llerm $ 1 09 27% V rs t f t le $ 1 99 30% 

Software Publishing:. 

PFS F t l r ng / Data Base s 59 28% 
PFS Report $ 59 28u/o 

Stoneware, D B  Master (new vers ion ) $ 1 79 22% 

* Corvus 
SAVE 

5 Meg Hard Disk $ 2995 21 % 
10 Meg Hard Disk s 4345 20% 
20 Meg Hard Disk $ 5245 20% 
Omni·Net CALL CALL 
Constellation CALL CALL 
M i rror CALL CALL 
Other Accessories CALL CALL 

* STAR I N DICATES SPECIAL VALUE 

NO SALES TAX 
For specific software not listed, CALL 

TOLL FREE 
NATIONAL ORDER DESK (800)547-1289 

�� �AtJ.TEC ® SUPE�BRAIN 

* Sup:,::i�:4K 
.

SAVE 

Double Density • 

Superbrain 64K 
Quad Density $ 2895 28% 

Atari 820 Pr i nte r  
A ta r i  8 1 0  Disk  Drive 
A ta r i 410 Program Recorder 
Atari 1 6K RAM Modu le  
Atari  850 I n terface 
A tar i / E pson Cable 
A tar i Software 

rf/n- H EW LETT 
�� PAC KA R D  

$ 249 
$ 425 
$ 59 
$ 83 
$ 1 49 
$ 29 

CALL 

S A V E  
1 7 %  
29 % 
34% 
27% 
32% 
22% 

CALL 

H P-85A M icrocomputer with b u i l t· i n  SAVE 
p r i n t e r  and monitor $ 2395 27% 

H P- 1 25 N e w !  M icrocom puter 
54K C P U / Term tnal f Keyboard i M onitor S 3095 1 8 %  

H P·41CV New ! 2 . 2 K  Memory Calculator S 245 25% 
H P- 4 1 C  Calculator $ 1 85 25% 

M e m ory module for H P4 1 C  S 2 5  25% 
Cal l  for other H P  eq u i p ment, software and accessories! 

A bove prices for mail orders only. Our store show
room is 1 26 NE " F "  S t . ,  Grants Pass, OR. Store 
p rices, w h ich include software service, d i f fe r  from 
mail order prices. N o  mail order sales at store. CALL 
ORDER DESK. 

O R D E R I N G  I N FOR MATI O N :  
M i n i m u m  order $ 1 00. Money Orders, Cashier Checks 
or Bank Wire welcomed. Visa and MC orders add 
3 % .  Personal or company checks are accepted 
(allow 20 days to clear). Add 3% for sh ipp ing ,  
handl ing and insurance; UPS ground is st andard . 

6% total for UPS Blue or 1 0 %  total for fore ign orders 
or US Parcel Post. I nclude your telephone number. 
No CO D ' s .  Prices are subject to change without 
not ice.  Order desk hours are 8 to 5 PST , 1 0  to 3 
Saturdays. 

REFERENCES: 
Custom Computer has been an A pple dealer since 
1978. Our bank reference is F i rst I nterstate Bank 
(503) 776-5620. We belong to the Chamber of 
Commerce. (503) 772-6293. 

Technical Hotl ine 
(503) 772·3803 

(CUSTOM ERS ON LY-PLEASE 
HAVE I NVO I CE # OR PACKING SL I P #) 

Oregon Order Desk 
(503) 772·3803 

VISA' � � 
BYTE january 1982 283 



Listing 1 continued: 

DB 
DB 
DB 
DB 
[)8 
DB 

DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 

OAH 
.-

_ .. ::�:�-::::-::�-:: 
.-

•' ..... \..·�. _,, _ _  , , ... , .. --.,.--,.--.. 

.-

_, '··'' ·'"· -''· ·' ........... ,.-.,,. .. , 
.·· 
.-" \.•\..•• • •  u • •  • 

�"··
J'\o

····.,·', 
·' 

/ '··'' ·''· ·''· ·' ,"-,("·,,···,, ..... , 

"' '···· . . • \ ..... .. ,,.,,, ....... .--.•.. -., 

·' ·--··- -• \. J \ _1 , ... -... ··· .. ·', 

0AH 
0AH 

DB t1AH 

DB 
DB 

.. · 

·' 

0AH 

TELEVIDEO COMPUTER 

List 
System 1 Computer 3995 
System 2 Computer 8995 
System 3 Computer 19995 
TS-80 user station 1795 

� 
TELEVIDEO TERMINALS 

list 
910 Terminal 699 
912C Terminal 925 
920C Terminal 995 
950 Terminal 1 195 

.. · 

·' 

..· 

.. · 

·' 

·' 

Sell 
2650 
CALL 
CALL 
1450 

Sell 
575 
659 
725 
900 

--;- ·:?>3 
NEC PAINTERS u,, Sell 

3510·1 30CPS Serml 2450 2050 
7710-1 SSCPS SERIAL CAll CALL 
7720-1 KSR Seroal CALL CALL 
5510-1 55CPS Serial 3055 2495 
5520·1 KSR Serial 3415 2895 

\ -"··''··''··' , .......... -., .. --. 

"·''"'·''· -'
'· ·' ,-. . .---.. ---. .. ··• 

�<::-:: ::-::�-:: 

�.r::>=::=-::::-:: \.•·- -· �  -··--· 
1'· .. ·-.;·· .. •··• 

,_ .. :_ ......... . . ,.· ................. . >=::=·=>:>=: ··· .• 0RH 

\ .... .... .. .  _ _  . 
�-·,r•"•,r•"·,.-·-, 

........ . ··--·'--' .. -........ .---... -.. 

.-· 

BSR HOME CC�TROL PACKAGE � . 0AH 
Listing 1 continued on page 286 

V.I.P. 's Cal l  A.E.I .  
V.I .P's cal l  A.E. I .  because A.E. I .  tests before shipping, has expertise on a l l  items offered, and is 
price competitive. 

NORTHSTAR HORIZON 
COMPUTERS 

List Sell 
HR2-20-64K 4195 2849 
HR2·2064K 4495 3149 
HR2-10-64K·HD5 6695 4999 
HA2-10-64K-H018 9270 6749 
HD5-18 Hard Disc 5374 3890 

Sill 
NORTHSTAR S OFTWARE 

Us! Sell 
Nonhword DID 399 295 
M;ulmanager 0/0 299 235 
Info manager 0/0 499 365 
General Ledger DID 999 795 
AIR 0/0 599 <175 
A/P 0/0 599 475 

TEXAS INSTRUMENTS PRINTERS 

list Sell 
Tl-810 BASIC 1 645 1398 
Tl-810 Full ASCII 1 745 1479 
Tl-810 Package 1945 1649 
H-820 RIO BASIC 1995 1625 
Tl-820 KSR Package 2395 1950 

NORTHSTAR ADVANTAGE 
COMPUTER 

List Sell 
AOV·20-64K 3995 CALL 
SID Board 175 CALL 
PIO Board 200 CALL 
FPB Bonrd 399 CALL 
Graptl 1cs Option 299 CALL 

� 
SYSTEMS GROUP 

List Sell 
28o0 Computer 5035 3595 
OM·6400 Memory 760 585 
OMB-6400 Memory 995 735 
CPC-2813 CPU•I/0 460 365 
FDC·2BOI Controller 465 370 

�,<0 .. (,.14, 
OUME PAINTERS u .. Sell 

Spnnt 9 35CPS RIO 1995 1700 
Sprinl 9 45CPS RIO 2300 2000 
Sprint 9 55 CPS RIO 2400 2050 
Full Conrrol Op!ion 155 150 
Memory Option 150 150 

MORROW DECISION COMPUTER 

Oec1S10n 1 BASIC DeciSIOn 2 
65K Sialic Ram 
Switchboard 1/0 

Ust Sell 
1725 1350 

CALL CALL 
1000 780 

259 2 1 0  
Select drives l r o rn  Morrow d i s c  systems 

lor desired conliguration 

MORROW DISC SYSTEMS 

list Sell 
Discus 20 1 Drive 1095 849 
Discus 20 2 Drive 1875 1389 
Discus 2 + 2 1 Drive 1395 1075 
Discus 2 + 2 2 Drive 2495 1859 
M26 Hard Disc 4495 3395 

CP/M & Microsoft Basic Included 

Cal Modem 
0-Cal 
Au lo-Cal 
Apple-Cat 

MODEMS 

DC Hayes Micro-100 

List Sell 
189 140 
199 150 
249 190 
389 310 
379 330 

-SE E  TH ESE P R O D UCTS AND M O R E  I N  O U R  S H OWROOM
PR I CES C H A N G E  D A I LY-CALL OR VISIT FOR C U R R ENT P R I C I N G  

ZENITH DATA SYSTEMS 

list Sell 
VM-121 Green Monitor 160 CALL 
Z-19 Terminal 995 CALL 
Z-89 Computer 2895 CALL 
Z-90 Computer 3195 CALL 

-Call for Accessory Pricing
Peachtree Software Available 

� ·· 
MICROPRO SOFTWARE 

WordSI<U 
Apple Wordslar 
Spell star 
Ma1tmcrge 
Oatastar 
Supcrson 

Us! Sell 
495 300 
375 275 
250 190 
1 50 100 
350 250 
250 190 OliO 

DISCS-CABLES 

List Sell 
Memorex 5 ·· 1 0 " 27 
Memorex s·· 20 55 36 
Memo rex a·· I 0 65 40 
Memorex a·· 2 0  7 0  45 
RS-232 s· Cable 30 20 
RS-232 to· Cable 40 25 

� AUTO MATE D E Q U I PM ENT, I NC. ({' _ � '1 8430 WARD STR EET, FOUNTAIN  VAL LEY, CAL I FORN I A  92708 
( 7 1 4) 963- 1 4 1 4  
(800) 854-7635 
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D EALERS: By now you know that it takes . . . . .  

SO FTWAR E  
TO S E L L  

CO M PUTE R S  
and I nternat iona l  M ic ro Systems can provide you with the largest select ion  of qua l ity bus iness 
appl icat ions ever deve loped for the m icrocomputer ind ustry. 

If you are just look ing for a G . L . ,  A/P , and Payro l l ,  you can f ind  them in a dozen ads in th is 
magaz i ne. But  thers's a much b igger market for m icros out there than that .  Where can you f ind a 
fu l ly  in terfaced Wholesale/Reta i l  D istr i but ion System? How about Man ufact u r i ng I nventory 
Control i n c l u d i ng Prod uct ion Schedu l i ng  & Control .  See that one anywhere else? Maybe your  
market is Medical/Dental and I MS has the fu l l  systems there too .  You can't  se l l  computers 
without software and I MS has the finest selection of software avai lable for you .  Each system has 
been developed by the I MS profess ional staff and we support what we sel l .  

But  thats not a l l .  I nternational M icro Systems has the strongest dealer market ing  p lan i n  the 
i ndustry. With our  . . . . .  

$295 D ealer D emo System .  
we put a l l  the software shown below i n  your  office or  store ready to demo to your prospects and 
we i nc lude the promot ional mater ia l  and our  u n iq ue vi deo sales presentation to hel p you move 
systems. G ive us a cal l or  d rop us a card and let us show you what sel l i n g  bus iness systems 
should be a l l  about.  

Financial Systems 
GL, A/P, AIR 
Payrol l  
Cash Receipts/Disb. 
·Job Cost ing 
Mai l i n g  L ist  Mgmt. 

Medical/Dental 
Office Scheduler  
Patient B i l l ing  & A/R 
I nsurance Forms 

Governmental/Educational 
Student Record Keeping 
and Sched u l i n g  
F u n d  Accounting 

Wholesale Distribution System 
Purchasing & Receiving 
I nventory Control 
I nvoicing & Receivables 
Salesman Comm. Reporting 
Backorder Management 

Manufacturing Inventory Control 
Fin ished Goods Inventory Mgmt. 
Parts Inventory Mgmt. 
Parts Purchasing & Receivi 
Bil l of Material 
Production Schedul ing 

I NTERNATIONAL 
. 

. , .. .? ...... . 

. M ICRQ For details on  our Demo Special, contact u s  at: 6445 Metcalf, Shawnee M ission, KS 66202 s YST::;;Ei!iMIISiiiiiPihioniei: (i91i3i> i
67i7i-1i13i7iiiiiiiiiiiiiiiiiiil Circle 178 on Inquiry card. 



Listing 1 continued: 

DB 0RH 

DE: ·' ·' 

DB ·' 

DB ·' ·' 

DB ·' 

DB .·• .• 

DB ·' 

DB ·' I n  i t. i a 1 i z i n:=� F.:emot.e Contx·o 1 Un i t.·:: . • • • • •  ·' 

DB 08i2iH 

*******�******************************************************** 

* DEF I t-.lE COt·1t·1AHD CODES :t: 
* * 
* CODES ARE SET UP SO THAT THE F I RST F l UE MOST S I GN I F I CANT :t: 

:t: B I TS REPRESENT THE B I NARY CODE FOR T HAT C�ANNEL . REMEMBER :t: 
:t: THAT TO 5Et-ID A CONt··tAt·m F I ;:;-�sT 5Et-·!D A LOG I C  QI-·.!E .. THEH THE :t: 

* F l UE B I T  CHANNEL CODE . THE F l UE B I T  CHANNEL CODE I NVERTED . :t: 
* At·m LASTL'-.-' .. THE Et·�O (JF r1ESSAGE :::� I GHAL FOR A TOTAL OF :t: 
:t: TWELUE B I TS .  :t: 
**************************************************************** 

* C:HAr·�HEL HUI•18E�: DEF I t-1 I T  I m·t::� 
* 

OHE DB 

Tl . .JO DB 

THREE DE: 

FOI.JF� DB 

F I  I.)E DB 

5 1 ;:.:: D,..., :::· 
:3EUEH DB 

E I GHT DB 

ttl l ··lE D B  

TEl ··! DB 

ELEI..JEI'-·l DB 

Tl.·.IEU.JE DB 

TH I F.:T D B  

FOUF-!:T DB 

F I F T D B  

S r>::T [)E: 

=i<:t::f::f::t::t::t::t::f::+::t::t::+: 

121 1 1  [10t)Cil?tB 

1 1 1 t2i(3(KtCB 

tZtf.1 l (i0Cit:£(::iE: 

1 C.::t 1 0t1(�c,;;..m 

(i[il�j l (H30i?t8 

1 fKi 1 12i0Ci!38 

�?i 1 i2i 1 (1(�i[if:iE: 
1 1 0 :t (i0(i(1E: 

1) 1 1 :l Oi3t2lCiE: 

1 1 1 1.  0[[(-)0B 

· 0(-� 1 1 GOOOE: 
1(1 1 1 00E:CiE: 

1)00Ci(�if�OI::JB 

1 (i2f(:il3@::t(1E: 

(1 1 (1t)l112100B 

1 1  0(1!;:Ki013B 

* Flll ·�CT 1 CtH. C:O[)ES 

ALL. OFF [)E: 

ALLOt··! [)C� 
OH [:aE: 
OFF=- DB 

DI t·1 [)E: 

BF.: I GHT D E: 

**************** 

0f�f.i(:'I 1 0�:::;0E: 

0fm 1 1  f.t(KtB 

0f.=t :t 1;:1 :t 0ci�m 

(10 1 1 1 (:113t::t8 
(i 1 ()0 1 (i00B 

0 H H 1 0B!-::JE: 

* STOF::AGE F-:ECJ I :::;TEF-:5 

C:Ot·1t'1A!··.JD D S  2 
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More perfonnance than you ever 
imagined - for $1995. If you're con
sidering a DEC® terminal, C.  Itoh 
now has two reliable alternatives that 
could easily change your mind. 

Take our 132-column CIT 101,  
for example. Unlike DEC's VT100� 
it includes full AVO performance - as 
standard equipment. You also get a 
96 ASCII character set, plus 128 spe
cial characters . Characters may 
appear single-width and double
width, double-height. Reverse video, 
blinking, half-intensity and under
score may be used in up to 16 
combinations. The cursor may be 
underline or block, blinking or non
blinking, or invisible to the viewer 
- all under computer control. There's 

raster graphics too. And 19.2K Baud 
asynchronous communications. 
Human engineered features include 
a non-glare screen and detached 
selectric-type keyboard. Of course, if 
all you need is 80-column capability, 
have we got a terminal for you. 

The $1195 SO-column tenninal 
that perfonns like a 132. It's C. Itoh's 
CIT 80, the DEC VT52® emulator 
that's packed with features many big
ticket terminals don't offer. Things 
like smooth scrolling, soft setup 
mode, line drawing graphics and 
unidirectional RS 232-C printer port. 
A 19.2K Baud main port features 
X/ON-X/OFF protocol as well as full 
and half-duplex in conversation 
mode. Video attributes include 

blinking, underline, halfintensity
even reverse video. You get CIT 101-
type human engineered features too. 
Plus socketed firmware for maximum 
OEM flexibility. 

Both terminals are backed by 
our 90-day warranty, fully field sup
ported and ready for immediate 
shipment. So if you're thinking of 
getting a DEC terminal, consider 
the alternatives: CIT 80 and CIT 101. 

For full details, contact our 
exclusive representative, ACRO Cor
poration, 18003-L Skypark South, 
Irvine, CA 92714. (714) 557-5118. 

� C. ITOH 
ELECTRONICS, INC. 

One world of quality. 

Before you order a VT100, 
· · think twice. 

/ 

•Registered trademark of Digital 
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DEF:·LT DB 
UJ-1 1 Tt--!F!r•1 DE: 
Lll --1 I TE:UF DS 
UI·-! I TLOC: DS 

Et·-ID 

' SY 1 � L� I TDEF . DAT � . 0  

1 :2BI2l 

BEG I I-.J 

���098 :1. St . . :::st-E·ment.s. A-::. ·::-•.::-mb 1 •:::-d 
:��·:;rr:.t. E�·::�t.e�. ft""·eE' 

t·-lo En···or· . . :; Det.ec-t.E:·d 

>RU!··I HCP 

I n  i t. i .:; 1 i z i n� F.\?mot.e Cor ... tx·o 1 Un i t.·: . • • • • • • • •  

REMOTE UN I T  STATUS 

UH l T  Ut·� I T HRt·1E 
' 1 

4 

L i '·..' i n�.:l F.:.:)or.-, Co::· i 1 i r·,:::J L.ari•F· 

K i �c-hen Ce i l i n� L i �hL 
Back Yard F l ood l i sh�s 
Bedroom Chande l i er 

ComPut.et·· De·:-;.h St .. la� Lar.-:F-

Find the gil tiering Orb. and ge1 ouJau.,-mm 
your quest. But the Orb lies somewhere in 

known depths of a multi-level dunneon, and a 
horde of monsters bar your way. Each trip you 

make into the dungeon. if you survive. gains you 
experience and magic-making you stronger. 
allowing you to go.deeper. bringing 
to the fabulous Orb. 
ORBQUEST is a simulation game that 
sents you with ever-changing situations. and the ability of your character to survive de

pends upon its intrinsic and acquired abilities, . 
and your playing skill. 
ORBQUEST has been extensively play
tested, and will offer you many hours of chal
lenging enjoyment. 

ORBQUEST requires 56K CP/M and a 24 x 
80 cursor-addressable terminal. Now avail
able on the following CP/M media: 8" single 
density, 5" NorthStar, 5" Xerox, 5" Osborne. 

qJ!!QY� 
WORLD �llfiULIMII 

P.O. Box 941, Milpitas. California 95035 CAUFORNIA RES/llENTS ADO 6% SALES TAX CPIM � A REGISTERED TRADEMARK OF DIGITAL RESEARCH 

C O M P U T E R  
CASSETTES 

LENGTH 1 0  PACK 1 00 PACK 

C- 1 0  7 .00 63 .00  
C-20 8 . 50 77 . 00 
C-60 1 2 .00 1 08 .00 
C-90 1 5 .00 1 35 .00 

CASSETTE 
D U P LICAT I O N  

Software Dupl icat ion for 
TRS-80, Apple & Atar i . 
H ayes Smart-Modem at  
$249.00. Televideo Com
puters-cal l .  For  info call 

(305) 423-0338. 

ACTS A U D I O ,  I N C .  
70 I I I i ana Ave 

Orl ando FL 32806 

Circle 9 on Inquiry care:!. 
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Listing 1 continued on page 290 

JOE COMPUTER PRESENTS WORD GRINDER 

80,000 
WORDS! 

WORD GRINDER IS A DATA BASE OF OVER 
80,000 ENGLISH WORDS IN ALPHABETICAL 
ORDER WITH SPACES DELIMITING EACH 
WORD. THE TRS-80t AND APPLE VERSIONS 
INCLUDE A BASIC EDITOR FOR DISPLAYING 
OR EDITING THE DATA FILES USING RAN· 
DOM ACCESS. WORD GRINDER IS AVAIL
ABLE FOR TRS-80 MODEL I. II. OR If/, APPLE, 
CP/M. RT-1 1 /HT- 1 1 OR ANSI TAPES PRODUC· 
ED ON A PDP- I I .  PRICES START AT S89.95 
FOR MODEL I. Ill OR APPLE. S 1 24.95 FOR 
MODEL II, CP/M, RT- 1 1 OR ANSI TAPES. 

MAKE CHECKS PAYABLE TO: JOE COMPUTER - PHONE ORDERS AND 
INFORMATION: 1 2 1 3 )  992·05 1 4  SEND TO: 
JOE COMPUTER, 227 1 3  VENTURA BLVD .. 

SUITE F. WOODLAND HILLS, CA. 9 1 364 

CALIF. RESIDENTS ADD QISALES TAX. 
tTRS·BO IS A TRADEMARK OF TANDY CORP. 

• 
Circle 1 99 on Inquiry card. 



AVAILABLE NOW . . .  SYSTEM 2800 FROM SYSTEMS GROUP 
FEATURES 

• IEEE S-100 Bus Compatible Systems, Z80A 
Based 

• Table Top or Rack Mountable 

• Two Switched AC Outlets on Rear Panel 
• Two 8-lnch Drives: Single or Double Sided, 

Double Density Floppy Disk Drives or lOMB 
Winchester Hard Disk Drive 

• One Year Warranty on Entire System 

28 1 2  CP/M , 2 Single Sided Floppies . . . . . . .  $3775.00 
• 20MB Winchester and Tape Backup 2814 CP/M, 2 Double Sided Floppies . . . . .  4425 .00 
• 8-Siot Shielded and Terminated Motherboard 

2819 CP/M, I 1 0 MB Winchester & 
I Double Sided Floppy . . . . . . . 6675 .00 

• System Software Selection includes CP /M•, 
MP/M* or OASIS•• 

2824 MP/M, 2 Double Sided Floppies . . . .  5235.00 
2829 MP/M, I 1 0 MB Winchester & 

Model 2812/14/24 • Single-User or Multi-User Systems, 
Expandable to 6 Users 

I Doubled Sided Floppy . . . .  7500.00 Model 2819/29 

S- 100 I'HODl'CTS 

QUALITY RAM FROM SYSTEMS GROUP 

Z-80 4MHZ operation with no wait states 
IEEE compatible timing - 200 NS 4 1 1 6's 
Factory assembled, tested & burned in 

DMB6400 64K (Bank Select, shown) . . . . . . $ 740.00 
DM6400 64K .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540.00 
DM4800 48K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 10.00 
DM3200 32K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475.00 

CONFIGURE A COMPLETE S-100 SYSTEM 
WITH 2nd GENERATION " PRODUCTS 
FROM SYSTEMS GROUP. 

CPC 2810 (shown) Z-80A processor board 
(4MHZ) with 4 serial & 2 parallel 
ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $369.00 
CPC28 13 - same as CPC2810 but 2 serial 
ports only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $345.00 
FDC280 1/8 - 8" floppy disk controller 
board, up to 4 single/double sided drives, 
single or double density . . . . . . . . . . . . . . . . .  $349.00 
IN0-2804 - 4 channel serial l/0 . . . . . .  329.00 
CRA-100 - Cromix" adaptor board . . $55.00 
CALL US FOR OUR MOST 

CURRENT PRICES! 
•2nd Generation is a trademark of Measurement Systems 

and Controls, Inc. Cromix is a trademark of Cromemco, 
Inc. CP/M and MP/M are trademarks of Digital 
Research. OASIS is a trademark of Phase One Systems. 

PAPER TIGER 
PRINTERS 
IDS 460G 9x9 Dot Matrix Printer. . . . . . . . . . .  $ 890.00 
IDS 560G Wide Carriage Printer . . . . . . . . . . . .  1 099.00 

T E R M I N A LS 
A D D S  Viewpoint 
TeleVideo 9 1 0  . . . . . . . . . .  

. . . . . . . . .  $569.00 
579.00 

Tole Video 9 1 2C . .  679.00 
· TeleVideo 920C . . . . . . . . . . . . . . . . . . . . .  729.00 
TcleVideo 950 929.00 

8" DISK DRIVES 

Shugart 801 R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $399.00 
NEC FD I 1 60 (double sided) . . . . . .  . 525.00 

D Y N A M I C  R A M S  
4 1 1 6  ( 200ns) 
4 1 64 ( 64 K x l )  

. . .  set o f  8 . . . . . . . . $24.00 
. . . . . . . . . . . . . . . . . . . .  $ 1 8.00 

wabasH 
8" or 5\4" Hexible diskettes certified IOOOJo error 
free with manufacturer's 5-year limited warranty 
on all 8" media. Soft-sectored in boxes of 10 .  
5 V. "  available in  1 0-sector. 

(Add $3 . 00 for plastic library cases) 

8" single sided, single density . . . . . . . . . . . . . . . $ 27.50 
8" single sided, double density . .  35.50 
8" double sided, double density . . .  45.50 
5 1!. "  single sided, single density. . . .  27.50 
5 1!. .. single sided, double density 29.50 

TERMS: Minimum order $ 15.00. Minimum ship
ping and handling $3.00. Calif. residents add 60Jo 
sales tax. Cash, checks, Mastercard, Visa and pur
chase orders from qualified firms are accepted. 
(Please allow two weeks for personal checks to 
clear before shipment.) Product availability and 
pricing subject to change without notice. 

INTERNATIONAL ORDERS: Add 15 % to pur
chase price for all orders. Minimum shipping 
charge is $20. 00. Orders with insufficient funds 
will be delayed. Excess funds will be returned 
with your order. All prices are U.S. only. 

f1502 PRODUCTS 

6502 D M  

BETA 32K BYTE EXPANDABLE RAM FOR 
6502 AND 6800 SYSTEMS 

AIM 65 KIM SYM PET S44-BUS 
Plug compatible with the AIM-65/SYM expan
sion connector by using a right angle connec
tor (supplied) .  
Memory board edge connector pi  ugs into the 
6800 S44 bus. 
Connects to PET using an adaptor cable. 
Uses + 5V only, supplied from the host com
puter. 
Full documentation. Assembled and tested 
boards are guaranteed for one full year. 
Purchase price is fully refundable if board is 
returned undamaged within 14 days. 

Assembled with 32K RAM . . . . . . . . . . . . . . . . . . .  $349.00 
& Tested with 16K RAM . . . . . . . . . . . . . . . . . . .  329.00 
Bare board, manual & 6 hard-to-�t parts. _99.00 
PET interface kit. Connects the 32K RAM board 
to a 4K or 8K PET . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 69.00 AIM Professional Enclosure . . .  $175.00 
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MANUAL CONTROL MENU 

0 . • . . . . . . . .  Ex i �  Program 
1 • • • . • • . • • • A l l Un i t.s Clf"f. 

2 . . . . .. . .. .. .. .. Al l Llrs i t.s. (Irs 

3 • • . • • • • . • . S i n� l e  Un i �  O�f 

4 • . • . . . . • • •  S i n� l e  Un i �  On 

5 . . . . . . . . • .  S i ng l e  Un i �  Br i sh�ness Ad�us� 
6 .  • • • • • • • • • Het.ur··n To 5 t .. ;:;,"t.i_J�- [) i ·::.P 1 <:'1'::-;1 

CHA��EL SELECT I ON MENU 

1 • . . • . • . . . .  L i v i n� Room Ce i l i n� LamP 
2. . . • • • • • • • I< i t_.chen Ce i 1 i ns L i :::lht. 
3 • • • • • • • • . •  Back Yard F l ood l i �h� 
4 . . . . . . . . . . Bedroom Chande l i er 
5 . • . • • • • . . .  ComPuter Desk Swag LamP 

REi"•1ClTE UI·..J I T  STATUS 

UH I T t-!FII• lE 

L i ',-' i n::=J F�oor.-. CE· i 1 i n:::l LamF· 

K i t.d-•E·n Ce i 1 i ns L i Shl. 
Back Yard F l ood l i �h�s 

8<?dt-·C•Ofi• ChandE· l i E-t-· 

Cori•Ptrl:..et-· De·::.k=. St,•a5 Lam�-::-
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A SIGMA SYSTEM 
is COMPLETE: 
Computer, term i nals,  
pri nters, i nterfaces, 
operat i n g  system , 
manuals and documen
tat ion,  etc. All you do 
is plug it in. 
A SIGMA SYSTEM 
WORKS: 
I t  is assembled,  tested, 
bu rned - i n ,  tested, con
f i g u red, tested, burned
in agai n ,  and retested .  
All you do is plug it in. 
A SIGMA SYSTEM 
is FLEXIBLE: 
Each system is  con
f igured for an exact 
need , be it  a 64K 
stand-alone 
with a 

s m a l l  matri x  
pr inter or  a 5 1 2 K  m u l ti-user, 
m u lt i - p rocessor with several 
600LPM l i ne pr i nters-or 
anyth i n g  i n  between .  All you 
do is plug it in. 
A SIGMA SYSTEM is 
EXPANDABLE: 
Each system is d es i g n ed to 
g row with you r  customer's 
needs. Usual ly  o n ly an add i
tional board is req u i red for 
expansion .  All you do is plug 
it in. 
A SIGMA SYSTEM is 
SUPPORTED: 
S I G MA's E n g ineering Depart-

U.S. Domestic/Canada 
Sigma Digita l Systems, Inc. 
609 N .  S cottsdale Road 
Scottsdale,  Arizona 85257 
Telephone: (602 ) 941 -4087 

ment provides tec h n ical 
support, parts and trai n i n g ,  

wh i le the S I G MA Marketing 
Department offers i n -market 

sales and marketing support. 
We des ign our  dealer/agency 
prog ram to fit you r  needs. 

Below are 4 of more than 
80 fu l ly i nteg rated systems:  
SIGMA SYSTEM I 
A s i n g l e  user stand-alone 
system :  • 64 K RAM • 2 x 5 J;.\  1 1 
Q D  Floppy Drives ( 700K B )  
• 1 2 1 1 CRT with f u l l  ASC I I 
Keyboard • Pri nter- 1 00 cps 
( data process i ng ) and 50 cps 
( l etter qual ity) plus g raph ics 
capabi l ity • CP/ M O perat i n g  
System • Fu l ly i nteg rated 

- and tested • Expandable 
Total Price: $3,775 
SIGMA SYSTEM I I  
A m u lt i-user ( 2 )  system :  
• 64K RAM per user • 5 J;.\  1 1  
F loppy D rive ( 500KB ) • 5 M B  
H ard D isk D rive • 2 C RT 

)lni:iCL COMPANIES 

Termi nals w ith detach
able keyboards • H igh 
speed 1 80 cps pr inter 
• M P/ M  O perat i n g  
System • Fu l ly i ntegrated 
and tested • Expandable 
Total Price: $8, 675 
SIGMA SYSTEM I l l  
A fou r  u ser (4)  system : 
• 64K RAM per user 
• 2 x 8 1 1  F lo ppy Disk 
D rives ( 1 .2 M B )  • 1 1 M B  
H ard Disk Drive • 4 
C RT's with detachable 
keyboards • Pri nter 
- 200 cps ( d ata mode),  
60 cps ( letter qual ity 

mode)  p l us g raph ics • M P/ M  
Operati n g  Syste m • Fu l l y  
i nteg rated a n d  tested 
• Expandable 
Total Price: $14,459 
SIGMA SYSTEM IV 
An e i g ht user (8)  m u lti
processi n g  system :  • 5 1 2 K  
RAM • 8 1 1  F lo ppy Disk Drive 
( 1 . 2 M B )  • 1 8 M B  H ard Disk 
Drive • 8 CRT's with detachable 
keyboards • Pri nte r - 1 80 cps 
data pri nter • Printer-55 cps 
l ette r  q u al i ty • C P / M  com
patible m u lti-user system • Data 
Base M anagement System 
• Fu l ly i nteg rated and tested 
• Expandable u p  to 16 users 
Total Price: $32, 997 

(Th e  above systems i ncl ude 
c harge for i nteg rat ion . I f  
i nteg rat ion is  not des i red , 
p lease i nq u i re about add i
t ional  d iscou nts. ) 

International 
S ig ma International Trading Corp. 

P O. B ox 1 1 1 8  
S cottsdale,  Arizona 85252 

Telephone:  (602 ) 994-3435 
Telex: 1 65 -745 S I G MA 

DEALERSHIPS/A GENCIES AVAILABLE IN SELECTED AREA S  
"PL UG INTO SIGMA 'S DISTRIBUTION N E TWOR K "  

Circle 335 on i nquiry card. 
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0 . .  
1 • . .  
2 • • •  
"7 �- .. . . .. .  . 
4 . .  
5 . ..  
6 .. .  - .. "' . . .  r. • 

1'1AHURL COHTF�OL NEI'·-IU 

E::< i t. Pt··o9r-· .:;,,,-, 
A 1 1  llr• i t. :. Clf""f 
A 1 1  Un i t.s On 

S i n:9 l e  Un i t. Off" 

S i n::.:i l e  Un i t. On 

5 i n::.:l 1 e Lin i t. Br-· i :=:iht.ru:::-·;:.·;::. Ad . ...iu-:::.t. 

RE•t.ur-·n To St.at.u-s. D i  ·:::.P 1 -�'::::1 

Listing 2: A n  example of the contents of UNITDEF. DA T. This file controls the status of the remote-control units and defines the 
remote names for the main program menu. routines. Note that all of the 16 channels must be defined even though 11 are disabled by 
setting the second and third columns to 99. 

(19 1 L i •,J i r-,g F�c..:"Jr!1 Ce· i 1 i r1s Lc-JrnF=· 

09 2K i t.ch!?n Ct :d 1 i ns L i sht. 

0 :l 38<�d•. '·iar·d F l ood l i sht.s. 

14 48\��dr·•:•orn C:handt� 1 i •f�r 
1 9  5C:c:•rJ\F"l.rl.o:::•r· Deo,J:, S�.o.1as l.arf1P 

01 'SI6 
09';t7 

(19':1t�: 

(l�i':.l'� 

09917.1 

099 1 

0Sl92 

099�. 

09'�4 

0995 

(3996 

MULTIPLE FREQUENCY 
CLOCK GENERATOR MODEL I I  

• Completely stand·alone operation o r  use with external synthesizer 

• Internal crystal oscillator provides 18 clock lrequencles 
simultaneously 

• Single control selects data rate series 

A. 75 x 2Nbps (North American) B. 1000 x 2Nbps (European and Military) 

• External mode provides 2Ndivlslon of any freQuency up to 25 MHz. 
(For N = 0.16 and N = 19,22) 

• SQuare wave output signals-TTL Levels (0, + 5V) 
• Simple to use! Turn It on and select: �ode A, Mode B or External. 

• The only tow cost muttlple·lreQuency clock synthesizer available! 

THE DATA STA N DARD CORP 
10000 WILSON AVENUE SEMINOLE. FLORIDA 33542 

(813) 586·4827 
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SCR SUPER- BUYS 
$10.00 MIN. ORDER HANDLING/SHIPPING . . .  $5.00 

UPS ANYWHERE IN CONTINENTAL U.S. 
G) UHF-VHF CONVERSION KIT. Complete 
with PC board; all required components; 
Jumper wire; cabinet with speaker: and com· 
prehensive brochure Incl. schematic. board $1 1 9  95 
�1��\·ist����

t
��se��ly ���\�i-u�������: ea. 

tlons. All parts are industrial prime quality. 
CD NEW ZENITH ZVM-121 HIGH-LEGIBILITY 
CRT MONITOR. Fealures 1 2 " "  green phos-
phor CRT. with 15 MHz Bandwidth. 40 or $1 95 
��le��

a
��

ct
�
r
u1�

i
���p:{;�le

o
�;�

t
��-����� 

1 7 ��-
Apple cards. etc. 
CD CROMEMCO COMPUTER CARDS " "ACROSS-THE· 

. BOARD." For betler prices. quickest deliveries. and the 
most comprehensive follow·up support services - your 
best source is SCR. everytime! 

SCR (714) 527-2554 . (213) 598-7553 
ELECTRONICS INC. 

9533 Valley View Street. Cypress. CA 90630 

Pay by CHECK, M.O., VISA, MIG, C.O.D. 
For Free Buyers Guide Circle Number Shown Below 

Verbatim® 
Floppy Discs 

SA. VE 4Q Ol Wrlte for our 10 complete list. 
5 1 J: 1 1 Specify soft, /4 1 0 or 1 6 sector 

Prlcal1 0  

MD525 1 sldeldbl dens . . . . . . . . . . .  $27.30 
MD550 2 sldes/dbl dans . . . . . • . . . . .  44.20 
MD577 1 sldel77 track . . . . . • . • . . . .  32.50 
MD557 2 sldesl77 track . . . . . . • . . . .  44.20 

8 1 1 Critically Cartlflad 
Soft sector 

FD34-9000 1 sldalsgl dans . . . . . . . . .  33.80 
FD34·8000 1 slda/dbl dans . . . . . . . . .  39.00 
FD34·4001 2 sldaldbl dans . . . . . . . . .  46.20 

CHECKS - VISA - MC - C.O.D. 13 131 7 7 7· 7780 ADD $2 SHIPPING 

l YBEN COMPUTER SYSTEMS 
2 7 204 Harper Ave. 

St. Clair Shores, Ml 4808 1 

· .  >• .� 
CirclE! 216 on Inquiry card. 



BO� IS THIS COSTING YOU. 
It's really quite basic: time is 
money. 

And BASIC takes a lot more 
time and costs a lot more 
money than it should every 
time you write a new business 
software package. 

Especially when you 
could speed things up with 
dBASE II. 
dBASE II is a complete 
applications 
development package. 

Users tell us they've cut the amount of code they 
write by up to 80% with dBASE II. 

Because dBASE II is the high performance relational 
database management system for micros. 

Database and file handling operations are done 
automatically, so you don't get involved with sets, lists, 
pointers, or even opening and closing of files. 

Instead, you write your code in concepts. 
And solve your customers' problems faster and for 

a lot less than with BASIC (or FORTRAN, COBOL 
or PL!I). 
dBASE II uses English-like commands. 

dBASE II uses a structured language to put you in 
full control of your data handling operations. 

It has screen handling facilities for setting up input 
and output forms. 

It has a built-in query facility, including multi
key and sub-field searches, so you can DISPLAY 
some or all of the data for any conditions you want 
to apply. 

You can UPDATE, MODIFY and REPLACE entire 
databases or individual characters . 

CREATE new databases in minutes, or JOIN data
bases that already exist. 

APPEND new data almost instantly, whether the 
file has 10 records or tens of thousands . 

SORT the data on as many keys as you want. Or 
INDEX it instead, then FIND whatever you're looking 
for in seconds, even using floppies. 

Organize months worth of data in minutes with the 
built-in REPORT. Or control every row and column 
on your CRT and your printer, to format input and 
output exactly the way you want it. 

You can do automatic calculations on fields, 

Circle 40 on Inqu iry card. 

records and entire databases 
with a few keystrokes, with 
accuracy to 10 places. 

Change your data or your 
entire database structure 
without re-entering all 
your data. 

And after you're finished, 
you can protect all that 
elegant code with our run
time compiler. 

Expand your clientbase 
with dBASE II. 

With dBASE It you'll write programs a lot 
faster and a lot more efficiently. You'll be able to 
write more programs for more clients. Even take 
on the smaller jobs that were out of the economic 
question before. Those nice little foot-in-the-data
base assignments that grow into bigger and better 
bottom lines. 

Your competitors know of this offer. 
The price of dBASE II is $700 but you can try it 

free for 30 days. 
Call for our Dealer Plan and OEM run-time package 

prices, then take us up on our money-back guarantee. 
Send us your check and we'll send you a copy of 
dBASE II that you can exercise on your CP/M system 
any way you want for 30 days . 

Then send dBASE II back and we'll return all of your 
money, no questions asked. 

During that 30 days, you can find out exactly how 
much dBASE II can save you, 
and how much more it lets 
you do. 

But it's only fair to warn 
you: business programmers 
don't go back to BASIC's. 

Ashton-Tate, 9929 Jefferson, 
Los Angeles, CA 90230. 
(213) 204-5570. 

Ashton�ate 
!CAshton-Tate 1981 
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d?-:sRING IN THE � V{) NEW YEAR! L)V 
LOOK CLOSELY AT 
THESE SUPER 
SAVINGS!! 

r�<P· 
O� f:,� 
��"' 

• We 
Accept 

C.O.D. 's  • Stock 
S h i pments Same Day 

or Next • No Surcharge 
For Credit Cards • A l l  Equ ipment 

Factory Fresh w/MFT Warranty • We 
Carry the Complete Line of Personal 

Software 

EPSON MX-80 $ 469 

flit.'"' a; #:Jt a: a; C «< W-JI .(,WO B �  ,...- $ � rs � « � :m * :  = • = a -v :1' :f': fr .: S . ..  ;J\ ,S. $ $ :. -

ATARI 800 1 6K $ 749 

EAST COAST 
1 ·800·556· 7586 

n 
WEST COAST 

1 ·800·235·3581 
PRICES A RE SUBJECT TO CHA NGE 

W/0 NOTICE. 

294 BYrE january 1982 

NEC Color Monitor 
JC 1 201 $319 

I NTERTEC SUPER BRAI N 64K RAM 
Q D  S U P ERBRA I N 
N E C  551 0 SPI NWRITER (771 0) 
N EC 5520 S P I NWR ITER (7720) 
N EC 5530 S P I N WR I TER (7730) 
N EC 1 2 " M O N I TO R  
N EC C O L O R  1 2 " M O N I TO R  
N EC PC 8023 P r i nter 

1 00 C PS T ractor & Fr ict ion 
OKI DATA M I CROLI N E-80 
O K I DATA M I C RO L I N E-82A 
O K I DATA M I C R O L I N E-83A 
D I A B LO 630 
APPLE I I  PLUS 48K 
APPLE D I S K  w/3.3 DOS Contro l ler  
APPLE D I S K  w/o Contro l ler 
EPSO N M X-80 

I nterfaces: 
I E EE $55, TR S-80 CABLE $35, 
APPLE I NTERFACE & C A B L E  $90, 
RS-232 $70 

HAZEL TI N E  1 420 
NO RTH STAR H O R I ZO N  I I  32K Q D  
A N A D EX D P-9500/9501  
TE LEVI DEO 91 2C 
TELEVI D EO 920C 
TELEVI D EO 950 

$2799 
$2999 
$2345 
$2695 
$2345 
$ 1 89 
$ 339 

$ 639 
$ 379 
$ 529 
$ 749 
$1 995 
$1 1 39 
$ 525 
$ 449 
$ 469 

$ 799 
$2925 
$1 1 99 
$ 699 
$ 729 
$ 929 

WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE, 
PERIPHERALS AND ACCESSORIES. 



NEC Green 1 2  Inch Monitor 

JB 1 201 $ 1 79 

NEC Friction Tractor Printer 

1 00 CPS <Graphics, Bi-directional> $635 

C B M  8032 CO M P UTER 
CBM 8050 D I S K  D R I VE 
C B M  4032 C O M PUTER 
CBM 4040 D I S K  D R I VE 
C B M  4022 
C B M  V I C-20 
LEED EX/AM D E K  1 00 
L E E D EX/A M D E K  . 1 OOG 
L E E D EX/AM D E K  C O LO R- 1  

1 3" C o l o r  M o n itor  
M I C ROTEK 1 6K HAM BOARD for Atari 
M I C R OTEK 32K 
ATARI  800 1 6K 
ATAR I  400 1 6K 
ATA R I  8 1 0 D I S K  D R I VE 
ATA R I  820 40 C o l u m n  P r i nter 
ATAR I  822 40 C o l u m n  T h ermal P r i nter 
ATA R I  825 80 C o l u m n  P r i nter 

A OMEGA SALES CO. 

\l �  

$1 1 49 
$ 1 349 
$1 029 
$1 029 
$ 649 
$ 269 
$ 1 39 
$ 1 69 

$ 329 
$ 79 
$ 1 49 
$ 749 
$ 349 

" $ 449 
$ 299 
$ 349 
$ 599 

EAST COAST 
1 ·800·556·7586 

WEST COAST 
1·800·2:55·:5581 

O M EGA SALES CO. 
12 Meet i n g  St .  

C u m ber land,  R l  02864 
1 ·401 -722·1 027 

O M EGA SALES CO. 
3533 Old Conejo Rd. # 1 02 
Newbury Park, CA 9 1 320 

1 -805-499-3678 
CA. TOLL F R E E  1 ·800·322-1 873 

Circle 279 on inqu i ry card. 

r\ OMEGA SALES CO. � �  

DIABLO 630 $1 995 

C B M  8032 COM PUTER $1 1 49 

OK I DATA M I CROL INE-83A $ 749 

ANADEX DP-9500/9501 $ 1 1 99 
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. 
BYTELINES 

News and Speculation About Personal . Computing 
Conducted by S o l  Libes 

Random Rumors: I t's 
in the a i r  that I ntel is a bout 
to a n n o u n ce a n  IC ( i nte
g rated c i rcu it) designed spe
c i f i c a l l y  f o r  d a t a b a s e  
m an agement ( D BM) com
puters. T h is IC should make 
poss ib le  the construction of 
a re l at iona l  D BM m a c h i n e  
that works w ith a host 
processor, off-l oading D BM 
f u n ctions f rom the host. 
U s i n g  hardware spec i f i c a l l y  
des igned f o r  D BM a pp l i ca
tions shou ld  greatly i m p rove 
D BM system performance 
over  the c u rrent a pproach of 
u s i ng an exist i ng general
pu rpose com puter system 
for D BM appl icat ions .  

Spe c u l at ion has it that  the 
ch ip i tself  w i l l  be a pro
cessor with a n  i n struct ion 
set designed exc l u s ive ly for 
database hand l i ng .  As s u c h ,  
i t  cou ld  h a n d l e  compress ion 
a n d  decompre s s i o n  a l go
r i t h m s ,  a m o n g  o t h e r  
tasks.  . Z i l og i s  ru mored to 
be w o r k i n g  w i t h  S e e q  
Technology on a m ic ropro
c e s s o r  h a v i n g  o n - b o a r d  
E P ROM (erasab le  program
mable read-o n l y  memory) 
for learn-and-rem ember self
p r o g r a m m i n g  a b i  I i t y .  

. I BM i s  expected t o  i n 
troduce a n  option for i t s  per
sonal  com puter for b isyn
c hronous com m u n icat ions  
with 3270-compat ib le  eq u i p
me nt, 3276 S D LC/S N A  com
pat i b i l ity (fa l l  of 1 982), and 
X.25 com m u n icat ions s u p
port (spr ing of 1 983). 

Apple Drops Bomb 

On Mall Order: In a s u r

prise move, A p p l e  Com
puter, I nc .  has u n i l atera l ly 
d e c i ded to p ro h i b i t  i ts 
dea l ers f rom se l l i ng Apple  
com puter prod u cts through 
mai l  or  phone o rder  s a l es .  I t  

296 January 1982 © BYTE Publications Inc 

i s  A p p l e' s  f e e l i n g t h a t  
" c u stomers p u rchas ing [Ap
ple products] can be proper
l y  served o n l y  i f  they have 
the benef it  of pre- and post
s a l e  educat ion ,  or ie ntation, 
a n d  su pport, spec i f i c a l l y  i n 
c l u d i n g  i n -person contact 
with the s e l l i n g  dealer " 
Dealers a re req u i red to s ign 
a " m o d i f i cat ion" to the i r  
dea ler  s a l es agreement or  
the i r  author ized dealers h i p  
w i l l  be term i n ated. I t  i s  not 
c l ear  j ust  what prev ious ly  
e d u cated c ustomers,  espe
c i a l l y  those not l ocated 
c l ose to a n  A p p l e  deal er, a re 
to do. 

More r u m ors a re s u rf a c i n g  
regard i n g  A p p l e's n e w  com
puter offer ings.  The latest is  
that we' l l  see two new Ap
p l es :  a l ow-cost system ($ 500 
a n d  u p) to use the Motoro l a  
6809 m i c roprocessor and a 
h igh-cost, b u s i n ess-or iented 
system that w i l l  use the 
M o t o r o l a  6 8 0 0 0 .  T h e  
b u s i n e s s -o r i e n ted s y s te m  
w i l l  be c a p a b l e  of address
i n g  up to 760 K bytes of 
memory, w i l l  probably come 
w ith a h a rd d isk ,  and w i l l  be 
compat i b l e  with the Xerox 
S t a r  l o c a l  n e t w o r k i n g  
syste m .  

Apple  has i ntrod u ced a 
5-megabyte, 5 %  - inch W i n 
c hester  T e c h n o l ogy d i s k  
dr ive f o r  t h e  A p p l e  I l l  com
puter.  C a l l ed the Prof i l e  
Mass-Storage System, the 
u n it is  com prised of a n  in
te l l igent control l er, the d r ive 
i tse l f ,  a power s u pply,  a n  in
terface card,  and dr iver  soft
w a re. 

P e a r c o m ,  a E u ro p e a n  
com pany, has started to 
m a rket i ts Pear I I  computer 
( a n  Apple I I  work-a! i ke) Ac
cord i n g  to the g rapevi ne, 
A p p l e  i s  cons ider ing l egal  
act ion . . . .  Sears's com puter 

stores, a l ready carry ing the 
Atari and Vector G ra p h i c  
compute rs, a re s a i d  t o  b e  
negot iat ing w i t h  Apple. 

I BM Coming on Strong: 

People who've been around 
the m i c rocom puter i n d u stry 
awhi l e  were su rprised when 
I BM began s h i p p i n g  i ts  new 
Persona l  Com puter  m o re 
than a month before the p ro
m i sed O ctober de l ivery d ate 
and l ess than a m onth after 
a n n o u n c i n g i t .  T h i s  i s  
u n heard of i n  the personal  
computer  i n d ustry. C u rrent
l y, d istr ibut ion of the I BM 
Person a l  Computer is l i m ited 
to Computerland s hops, the 
few Sears compute r  stores, 
and I BM's s a l es force. Com
puterland and Sears appear 
to be hand l i ng s i n g l e  a n d  
l i m ited-q u ant ity sa les,  w h i l e  
the I BM sa lespeo p l e  seem t o  
b e  purs u i n g  l a rge-q u a nt ity 
orders. 

When I BM a n n o u nced its 
P e r s o n a l  C o m p u t e r ,  i t  
reported l y  received o rders 
for 40,000 systems - that's 
worth about $1 60 m i l l ion .  
S a l es of m ore than 1 50,000 
systems a re projected for  
1 982.  

Ear ly reports i n d i c ate that 
the Person a l  Com puter has 
a f f e cted s a l e s  o f  o t h e r  
systems.  Carry i n g  t h e  I BM 
com puter  a p p a r e n t l y  re
q u i res a l a rge f i n a n c i a l  com
m itment f rom the stores. 
Th is ,  cou p l ed with the c u r
rent t ight c red it  s i tu at ion ,  i s  
forc i n g  t h e  stores t o  c u t  
other product l i nes t o  make 
room for I BM .  

S e v e r a l  C o m p u t e r l a n d  
stores have a l ready reported 
sales of the I BM com puter 
equal to those of A p p l e. ( I n
c i d e n ta l l y, C o m p u te rl a n d  
accounts f o r  1 4  percent of 

A p p l e' s  reta i l  s a l es . )  
I B M r e c e n t l y  m a d e  

a n o t h e r  u n p r e c e d e n t e d  
m ove w h e n  i t  b e g a n  offer ing 
i ts 8- inch W i n c hester d isk 
d rive as a sepa rate O E M  
i t e m  to o t h e r  m a n ufactu rers. 

Tandy Happenings: I f  
you'd bought 1 000 s h a res of 
T andy stock in 1 967 at $1 5 a 
s h a re, today it wou l d  be 
w orth $ 2 , 3 50,000 . . . .  Tandy 
owns 91 percent of its out
l ets . . . .  T a n d y  e m p l oyees 
own about 25 percent of the 
c o m p a n y  . . . .  R a d i o  S h a c k  
has a m a i l i n g  l i st of 2 5  
m i l l i o n  . . . .  R a d i o  S h a c k  
m a n u fa c t u re s  m o re t h a n  
h a l f  t h e  p r o d u c t s  i t  
s e l l s  . . .  E a r n i n g s  h a v e  
d o u b l ed s i n c e  1 978.  

Tandy i s  p ress i n g  its copy
r i g h t  i n f r i n g e m e n t  s u i t  
a ga i n st Personal  M i cro Com
p u t e r  I n c . ,  of  M o u n t a i n  
V iew, C a l i for n i a, m a n u fac
t u rer  of the PMC-80. A 
federa l court has a l ready 
d i s m issed PMC's c l a i m  that 
federa l copyr ight l aws do 
n ot perta i n  to ROM (read
o n l y  mem ory) based compu
ter progra ms.  Tandy i s  s u i ng 
to stop s a l es of the PMC-80 
a n d  to obta i n  compensation 
for d am ages. 

Tandy has a l so i ntrod u ced 
A rc n et ,  a l o c a l  network 
s ystem to l i n k  u p  with 255 
Model I I  computers. Arcnet 
is based on Datapoi nt's At
tached Resou rce Computer 
(ARC). A rcnet operates at 
21 . 5  megabytes per second 
and is reported ly s i m i l a r  to 
Ethern et. 

R a d i o  S h a c k  a n d  I n 
terstate B a n k  of C a l i forn ia  
h ave begu n a p i l ot program 
for a home b a n k i n g  system. 
T RS-80 Videotex term ina ls  
a n d  color  computers are 
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MILESTONE™-$295. Manual alone-$30. "Critical 
path" network analysis program lor scheduling manpower, 
dollars and lime to maximize productivity. 
NEW IMPROVED. Interactive project management program 
that runs under CP/ M .  M ILESTONE can be used to track paper 
flow. build a computer .. check a departmenl's performance . 
or build a bridge. M ILESTONE can be used by executives. 
engineers. managers. and small businessmen. 
• Produce PERT chart in minutes. 
• Find crilical lasks thai can 'I be delayed. 
• l nvesligale lradeofts belween manpower. dollars and time. 
• Give plans 10 olhers using a printed projecl schedule . 
• Change delails and immedialeiy see lhe results on screen. 
• Balance lime. manpower and costs. 
Requires 56K RAM and CP/M.  Specify ZBO or 8080. Also 
available lor UCSD Pascal or CP /M-86 operating 
systems. (Milestone-86 version - S395.) Formats: 8. NS. 
MP. SB. TRS2. OB-1.  XX. I PC. lOW 

DATEBOOK II'" - $295. Manual alone - $30. 
Schedule appointments for up to 27 different doctors. 
lawyers. rooms. etc. 
Three appointment schedules are displayed on the screen 
at a time. 
File structure allows lor appointments tor up to one year 
in advance. 

· 
Searches for openings that lit t i m e  of day. day of week 
and/or day of year contraints. 
Appointments made. modified or cancel led easily. 
Copies of day's appointments can be printed quickly. 
Requires 56K RAM and CP/M. Specify ZBO or 8080. Also 
available for Apple Pascal. UCSD Pascal or CP/ M-86 
operating systems. Formats: 8. NS. MP. SB. APPL. TRS2. 
OB-1. XX. IPC. IDW. 

PERSONAL DATEBOOK'" - mo. Manual atone - S30. 
Time management and appointment schedul ing 
calender for an indiv idual  or smal l  office with up to n ine 
staff members. D isplays one appointment schedule on 
screen at a time. Cancellations can be put into a hold 
f i le for easy reschedu l i ng at your covenience. Menu 
driven commands do  not require referral to manual. 

Requires CP/M 2 .x  and 56K RAM. Specify ZBO or 8080. 
Also available for Apple Pascal. UCSD Pascal or CP/M-
86 operating systems. Formats:  8. NS. MP. SB. APPL.  
TRS2. XX.  lPG. lOW. 

TEXTWRITER I l l '" - S1 25. Manual atone - S30. 
A text formatting program with proportional spacing. 
footnoting. underscoring. boldface. double strike. 
strikeout. super and sub-script. dual  pitch. reverse l ine 
feed. and color ribbon change for Diablo. Que me.  and 
NEC printers. Requires CP/M. 32K RAM and any CP/M 
compatible editor. Formats: B. NS. MP. SB. APPL. XX. 

WHATSIT?'" - $1 50. Manual alone - $30. 
A data base/query/retrieval system that communicates 
conversationally. accepting questions and updates in 
simple sentences. Store. index and retrieve information 
about one or more aspects of related or unrelated 
subjects. Information is stored under you designated 
"subject" and "tag" headings. which can be added to. 
changed or deleted at any t ime.  
116 page manual  assumes no  programming knowledge. 
Requires C P / M .  CBASIC2 and 24K RAM.  Formats: 8. NS. 
MP. SB. APPL. OB-1. XX 

SOFTWARE 

2670 Cherry Lane • Walnut Creek, CA 94596 (415) 938·2880 
SUPERCALC™-S295. ACCESS/SO™ 
Allows a layman Ia manipulale business data in a variely of 
forecasling and accounting appllcalions. Combines the inlerac
live nature of an electronic spreadsheel with lhe power and 
convenience of a simple simulalion language. Video display can 
be scrolled over enlire worksheel using cursor conlrols. Sym
bolic veclor references eliminale repelitive low-level data 
manipulalion commands. Easy Ia use menu driven "Help" 
commands. Requires CP/M and 4BK RAM. Formals: B .  NS.  
MP.  SB,  APPL.  TRS2 Call for lerminal formals. 

ACT'" 
CP/M compatible macro assembler fami ly  supporting 
a l l  major 8 bit micros. ACT fealures include full macro 
capabi l it ies.  comprehensive pseudo-ops. l ink-fi la 
structures. cross reference map. and algebraic 
expression processor. Requires 3.2K RAM and CP/M.  

ACT 1-6502 - $1 75. ACT·86/88 - $1 75. 
ACT 1·6800 - $1 75. ACT-6809 - $1 75. 
ACT 1·6800 - $1 75. Manuals $25. each. 
ACT 1·8080/ZBO - $1 75. 

PASCALIM'" - $395. Manual alone - $25. 

CP/M compalible language lor BOBO/ZBO CPUs. supporls lull 
Jensen & Wirth plus 45 exlensions 10 Standard Pascal in
cluding Random access files, 40 segmenl procedures & 16 bil 
BCD reai lype. Also includes symbolic debugger which features 
!rapping on slores. examining and changing variables and I rac
ing of program execulion. 
Requires CP/M 2.2 & 56K RAM. Formals: 8, NS. APPL. TRS2 

PASCAL/M lor 8086/88 - S495. Manual alone - $25. 
Ali lhe lealures of Pascai/M lor lhe BOB6 and 808B processors 
running under CP/M-B6. 
Requires CP/M-B6 and 12B K RAM. Formats: 8. I PC. lOW. 

.Pascai:Sorl'" - S1 95. Manual alone - $20. 
Fully com mented sou rce code into which the user 
s i m ply places the particular f i le description and 
sequence requiremenls to obtain the desired sort. Can 
run stand-alone or as overlayed segment of larger 
program. Uses indirect Sheil-Metzner i n  RAM. 
interleaved polyphase (Fibonacci) merge o n  disk.  full 
sector buffering and shortest seek logic. Can match 
machine language sorts even under Pcode 
interpretation. Requires CP/M 2.x.  and 56K RAM and 
CP/ M-86 and 128K RAM . Pascai /M.  UCSD Pascal or 
Pascai ! M T•.  Formats: 8. NS. APPL. XX. MP. TRS2. 
I PC. lOW. 

THE FIELD COM PAN ION'" - $295. Manual atone -$30. 
Created for the needs of the traveling Salesman or 
Professional. Al lows you to track the t ime spent with 
your cl ients.  each cl ient having up to four user-defined 
sub-fields. Expense accounting is provided and is 
i temized i n  a detai led journal for budgeting and tax 
reporting purposes. Maintains appointments. and 
current customer list including shipping and bi l l ing 
addresses. year-to-date sales and person to contact for 
fo l low up.  Invoicing feature retrieves required data from 
both customer and product l ists .  Special instructions 
and discounts are supported. Invoice copies may be 
output to a printer or sent to the home office via 
modem. permitting electronic transfer of the contents of 
any report .  Requ i res 56K RAM and CP/M or CP/ M-86 
and 128K RAM. Formats: 8. NS. MP. APPL. SB. XX. I PC. 
lOW 

A report generator and cross-tabulator. Virtually any reporl that 
can be described on paper can be generaled by using your 
exisling ASCII data files. Produces reports in minutes I hat 
would take hours Ia program in BASIC. 

Lovel l-Report Generator and Cross-tabulator-$295. 
Read ASCI I  files and create sorted reports with sublolaling 
capabilily. Provides mulli-dimensional cross labulalion and 
computation. Includes operaling system commands. 

level i i-Output and Logic Processor-S495. 
Everything in Level I plus. wrile out new fi les in any sorted 
order (including subtotaling). Load arrays from files. Performs 
binary search on sorted arrays in memory. Includes conlrol 
language extensions ·far complex applications. 
Level i l l-information Management System-$795. 
Available 1 st Qtr 'B2 
Everything In Level I and I I  plus lull screen data entry and 
updaling, and Btree indexing. 
Requires CP/M and 4BK RAM. Formats: B. NS. MP. 
COOS. SB. TRS2. APPL. XX. 

FOOTNOTE'" - S1 25. 
Automatically n u m bers and formats footnote calls. 
footnotes and lext. placing footnotes on  the bottom of 
the correct page. At the user's option. the footnotes can 
also be removed from the text file to a separate note 
f i le . Footnotes can be entered singly o r  in groups. in the 
midd le  or at the end of paragraphs. After running 
FOOTNOTE the user can re-edit the text. add or delete 
notes. and run FOOTNOTE again to re-number and re
format. Price include PAIR. a companion program that 
checks that underline and BOLDFACE commands are 
properly terminated. Requires CP/M.  Word Star. 48K 
RAM. Formats: 8. NS. MP. SB. APPL. 08-1 .  XX. 

SPELLBINDER™-S495. Manual atone-$50. 
Full feature word processing system wilh Ollice Management 
capabilities. lis special features include ease-of-use by ollice 
personnel. flexible prinl formalling & outpul. and a powertul 
macro capability which allows fealures to be added for the 
unique requirements of each user. Mail. lis! macro is  included 
lor mail merge with form leiters. Requires CP/M & 32K RAM. 
Formats: B. NS. MP. COOS, SB. APPL. XX 

MORE SOFTWARE 
SPELLGUARO 

PRODUCT/MANUAL ALONE 

:MCALL 
AM CALL 
PEARL PERSONAL PROGRAMMER 
PEARL LEVEL 3 
CBASIC2 
SELECTOR IV 
GLECTOR for SELECTOR IV 
SELECTOR/86 
SELECTOR V 
S-BASIC 
bAZIC 
dBASE II 
MAGIC MENU 
SPELL MENU 
SUPERDOS for SUPERBRAIN 
PROPERTY MANAGEMENT PROGRAM 
TRANS86 
CBASIC/86 

$295. 
$ 85. 
$ g5, 
$295. 
$650. 
$1 50. 
$550. 
$450. 
$650. 
$4g5, 
$295. 
$250. 
$695. s 95 
$ g5, 
$ 1 2g, 
$995. 
$1 25. 
$325. 

$20 
n/a 
n/a 
call 
$50. 
$25. 
$35. 
$35. 
$35. 
$35. 
$35 
$25. 
$50. 
n/a 
n/a 
n/a 
call 
$25. 
$25. 

CODES: 8 (8" single density I B M  soft-sectored) NS 
(NorlhStar 00) "lP (Micropolis Mod I f /Vector MZ) SB 
(Superbrain 3 0)  COOS (Cromemco COOS) TRS2 (TRS-BO 
Mod II) APPL (Apple I I  with CP/M)  OB-1 (Osborne-1) XX 
(Xerox 820) lPG (IBM Personal Computer with CP/ M-86) 
lOW ( IBM Display Writer) 

TRADEMARKS: Access/SO-Friends Software. PEARL-CPU lntl Pasca i / M .  ACT. TRANS86. SuperCalc-Sorcim.CBASIC2. 
CBASIC/86. CP/M-80. CP/ M-86-0igitaiResearch. Mileslone. Datebook I I .  Personal Datebook. Textwriter I i i - Organic 
Software. Spellguard - I SA. Spellbinder-Lexisoft. MCALL. AMCALL- Micro-Call Services. Selector IV.  Selector V. SOFT I ;1 I /lRE Glector- Micro-AP. Field Companion. Pascai:SORT-Technical Software. Footnote-Pro/Tern Software. Whatsit?-V VII Computer Head ware. For. shipping add $7. per item. California residents add state sales tax. Terms: Pre-paid check. DIGIT' AL AA ARKETI NG Am Exp. M/C. VISA or i n  US COD (UPS). Prices quoted do not include dealer instal lation & training. Prices and 

, ,.,., availabil ity subject to change Without not1ce. DIG IT llLMA RKETI N G Telex 1 7 · 1 852 (OIGMKTG WNCKJ. DEALER INQUIRIES INVITED. OUTSIDE CALIFORNIA CALL (501! 442-0864. INSIDE CALIFORNIA 
Ill CALL (415! 938-2883. 

Circle 1 24 on inquiry card. 
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being u sed to h a n d l e  stan
dard c ustomer  transactions 
a n d  e l ectro n i c  b i l l  pay i n g .  

How M uch Faster Are 

the 1 6-Bit M icros?: The i n 
troduction o f  several m icro
com puters based on the I n
tel  8086/8088 m i c roproces
sor has given com puter u sers 
the chance to com pare ex
ecution s peeds of 1 6-bit and 
8-bi t  m i c ros. 

S e v e r a l  v e n d o r s  o f f e r  
ident i c a l  software- namely  
the C P/M operat ing system 
and M i c rosoft BAS I C - fo r  
these m a c h i nes.  I t's now 
poss i b l e  to run ident ica l  
BAS I C  progra m s  a n d  com
pare exec ut ion t imes .  Tests 
h ave a l ready s hown that 
there i s  no s i g n if icant  d i ffer
ence between a m i c rocom
puter with a n  8086 ru n n i n g  
a t  i t s  s t a n d a r d  s p e e d  
( 5  M H z) a n d  one with a Z80 
r u n n i n g  at its stand a rd s peed 
(4 M H z).  What must  be con
s idered is  that C P/M-86 has 
many new features w h i c h  
m a y  s l ow it  d ow n  (compared 
with C P/M-80). A l s o, the 
8086 version of M ic rosoft 
BAS I C  c u rrently ava i l a b le  is 
a trans lat ion of a n  8080 ver
s ion,  one with m i n i m a l  op
t im izat ion for the 8086. I 
hope M i c rosoft w i l l  rework 
its BAS I C  i n terpreter to take 
advantage of the 8086's 
m ore powerf u l  arch itecture. 
Presently, though, i f  you ex
pect to get a s ig n i f icant  i m 
provement i n  exec ut ion t i m e  
b y  m ov i n g  u p  t o  a 1 6-bit 
m i c ro, you may be sorely 
d isappoi n ted.  

Co� Introduces Per

sonal Computer: Am idst  
a l l  the pu b l i c ity g iven I BM 
and Xerox personal  com
puters, Control Data Cor
p o r a t i o n ,  I B M ' s  l e a d i n g  
com petitor, has i n trodu ced 
its own pers o n a l  compute r. 
The CDC-1 1  0 u ses a Z80, has 
64 K bytes of RAM ( random
access  read/write memory) 
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and a 1 .2 megabyte 8-i nch 
f l oppy-d i s k  syste m .  Pr ices 
start at  j u st u nder $ 5000. The 
system can be used as a 
work stat ion with a t imeshar
i n g  or P l ato system. 

P a s c a l  S t a n d a r d  

Adopted: T h e  I E E E  has 
adopted a standard for the 
Pascal  l a n g u age, des ignated 
I E E E  Stan d a rd 770-981 . Th is  
c u l m i n ates a 2 V, -year effort 
by a jo int  comm ittee that i n
c l uded I BM, D EC, H oney
we l l ,  B u rroughs, I nte l ,  Mo
torol a ,  M ic rosoft, Softech, 
a n d  o t h e r s ,  a l o n g  w i t h  
s e v e r a l  u n ivers i t i e s .  T h e  
base l anguage h a s  been 
standardized,  but m u c h  re
m a i n s  undone in standard iz
i n g  the extens ion s  to Pasca l .  
Standardizat ion shou ld  pave 
the way tow a rd m a k i ng 
Pas c a l  a m o re porta b l e  
l a nguage.  S i g n i f i cant  d if
f e r e n c e s  c u r r e n t l y  e x i s t  
among the var ious vers ions .  

Random News Bits: 

OK I E l ectric is  the f i rst com
pany to s h i p  s a m p l es of a 
256 K-bit  RAM I C .  Produ c
tion q u a ntit ies are expected 
l ate th is  year . . . .  I ntel has 
a n·nou n ced development of 
a 4-m egabit  bubble  memory 
I C .  S a m p l i n g  w i l l  start l ate 
th is  year . . . .  S h i pments of 
computer e q u i pment in 1 981 
have tota led about $31 . 5  
b i l l ion ,  a 1 7 .6 percent i n 
c rease o v e r  1 980 . . . .  The 
N C C  show, to be held in  
H ou ston i n  J u ne, is  expected 
to d raw over 600 exh i b itors. 

S h u g a r t  A s s o c i a t e s  
recent ly  s h i pped its one 
m i l l ionth 8-i n c h  f loppy-d isk 
d r ive . . . .  Z i l og and AMD 
have s igned a n  agreement 
whe reby AMD w i l l  make 
a n d s e l l  a 3 2 - b i t  
m i c r o p r o c e s s o r  b e i n g  
d e v e l o p e d  b y  Z i l o g .  
. . .  Z i l og has i n troduced the 
Z80L, a l ow-power vers ion of 
the Z80. The Z80L draws 
o n l y  .1 5  mA i n stead of 

1 00-1 50 mA for the standard 
Z80 . . . .  Researchers at M I T

· 

a re bu i l d i n g  roboti c  s k i n-
th ick  s heets of ru bber with 
w i re l i nes i m bedded i n  them 
to cond u c t  a "sense" of  
tou c h .  

P redlctlo ns, Predic

tions: Last J a n u a ry I made 
m y  c u stomary pred ict ion s 
eight i n  a l l - fo r  1 981 . H ow 
d i d  I do? Let's che,c k  the 
res u l ts :  

1 .  The S-1 00 will become 

the de facto standard for bus 

interfacing, with the number 

of manu facturers supporting 

the bus to increase to more 

than 40 (and to include IBM). 

S core a partia lly correct 

on th is .  C lose to 50 f i rms 
now make the S -1 00,  a n d  a 
l i k e  n u m b e r  s u p p l y  
peripheral  boards. H owever, 
I BM chose to go with a new 
bus of its own design.  

2 .  Hardware will become 

more sophisticated and less 

expensive. 

Score a correct on th is  
o n e .  Pers o n a l  c o m p u te rs 
have a c q u i red featu res of 
thei r  l arger, m o re-expens ive 
predecessors. 

3. The man/ma chine inter

face will be improved to a c

commodate the many users 

who ha ve l i t t le  or n o  

knowledge of  computers. 

Score a correct on th is  o n e  
too. N ew software packages 
(e.g. ,  "The Last One") m a k e  
software d eve lopment for  
n o n p ro g ra m m e rs pos s i b l e  
(a lthough I t h i n k  w e  a re f a r  
f r o m  t h e  " l ast  one"). The i n 
c re as i n g  u s e  of " m e n u 
d r iven" software (even m e n u  
en hancements for C P/M) has 
a l so made compute rs m ore 
accommodat i ng.  

4 .  Cheap mass storage for 

pers o n a l  compu ters wil l  

f in a l l y  a rr ive via video 

cassette and optical-disk 

memories. 

A l though two companies  
have i ntrod u ced v ideo-cas
sette i n te rfaces,  and others 
have demonstrated opt i c a l -

d i s k  i n terfaces, a c cepta n c e  
has b e e n  c oo l .  To make t h i s  
h ardwa re rea l l y  u sef u l ,  w e  
n eed complementary soft
w a re operating systems.  

Let's score a correct on 
th is  one .  
5 .  H igher-q u a l i ty  displa ys 

using either liquid-crystal or 

semiconductor technology 

will be introduced. 

E ps o n  d i d  s h ow p ro
totypes of its 256-charac
te r/g r a p h i c s  l i q u i d - c rysta l  
d is p lay ,  a n d  a f ew semicon
d u ctor d is p l ays (typ i c a l l y  
o n e  or t w o  l i n es) were in
trodu ced,  but  a d isp lay 
s u i tab le  for genera l term i n a l  
u se has not y e t  been shown.  
T h e refore ,  score partially 

correct on this one.  
6 .  Pers o n a l  compu ters 

will include self-testing capa

bilities and redundant cir

cuits to improve reliability. 

S core a correct on this ,  as 
c o m p a n ies i n c l u d e  sel f-test 
rout ines i n  the i r  boot ROM 
(e .g . ,  the new I BM and 
O s b o r n e  p e rs o n a l  c o m 
p uters). A l so, several  com
pan ies have i ntrodu ced an 
extra pa rity bit i n  RAM and 
p r o v i d e d  c i r c u i t r y  t o  
p e r i od i c a l l y  test mem ory 
and correct f a u l ts .  

7 .  Expect BASIC t o  con

t i n u e  as t h e  do m in a n t  

la nguage . . . .  Natural  pro

gra mming languages and 

a u tomatic programming still 

appear to be man y years 

a wa y. 

S core a nother correct. 

8. Operating s ystems such 

as Unix, CP/M, MP!M, and 

more sophisticated s ystems 

will increase in popularity, 

and many manufacturers will 

design special hardware to 

s upport these operating s ys

tems. 

Check correct h e re a lso. 
A l l  p r e d i c t i o n s  c o n 

s idered, I was about 90 per-
cent accu rate. Not bad l  

P redlctlons for 1 982: 

1 .  Who will dominate the 

m icrocomputer market? I ex
pect 1 982 w i l l  see contin ued 



Yo u a re what you know. And i f  you don't 
know the ins  and outs of microprocessor 
software . you aren't what you CAN be . We 
publ ish pla i n ·ta l k .  easy·to ·understand books 
on all aspects of  microcompute r  so ftwa re 
to help you grow! 

If  you use or sell microprocessor systems.  
design with microprocessors. or  tra i n  micro · 
compute r  users. you' l l  fi nd our Advanced 
Technology Books we l l  worth the smal l  
investment.  

Fill out the order coupon or call us direct 
at (707) 422· 1465 and use your credit card. 

NEW! M ICROPROCESSOR 
OPERAT I N G  SYSTEMS 
Designed for microprocessor system users 
and anyone who must se lec t .  e va luate . or  
d esign operat ing systems to support appl ica ·  
l ions software. this book conta i ns descri p ·  
l ions of  t h e  most important systems currently 
avai lable .  Edi ted by John Zarre l la .  each chap·  
ter  is written by a n  industry leader involved 
i n  the development or  i mplementation of  the 
operating syste m .  This wea lt h  of  user· 
oriented technica l  deta i ls makes it easy for 
you to compare systems. 

Contents: • The BLMX·80 Operat ing 
System .  by Norm Rhodes. • The i RMX 80/88 
Operat ing System .  by Jan ice Clea ry. • The 
i RMX 86 Operating System .  by Bruce Schafer .  
• The MP/OS Operating Syste m .  by J i m  Isaa k .  
• The RIO/CP Operating Syste m .  by Eric 
Benhamou and Chris Riggi ns .  • The Rx 
Operat ing System .  by Rex Jackso n .  • The 
U N I X  Operat ing System .  by Bob Marsh . Grant 
Munsey. Kip Myers. and Craig Forney. • The 
VERSAdos Operat ing Syste m .  by Jay Glase r .  
• The ZRTS Operat ing System .  by Stephen 
Savitzky. 
Cat. # 033 /66 pp. Price $ 1 1 . 95 

THE MICROPROCESSOR SOFTWARE 

ENGINEERING CONCEPTS SERIES 

These easy·to·read books explain software 
concepts .  techn iQues and terminology. 
Concise and up·to·the·mi nute . these books 
show you how to formulate software reQu i re ·  
ments. eva luate existi ng systems . and design 
new ones . 

OPERATING SYSTEMS: Concepts and 
Principles 
Used by Intel. Zilog. and Harris For software 
training. The most important component of  
system software is the operat ing system .  This 
book provides an in troduction to current 
operat ing systems technology. Operating sys· 
terns concepts . capabil i t ies.  and terminology 
are expla ined .  

Contents: • Rea l  Time . Mult i tasking. and 
Multi user systems. • The concept of a Process 
or  Task .  • How tasks communicate and 
synchro n i ze .  • Context switching.  Swap p i ng 
and Paging. • Priority schedu l i ng • Memory 
Management.  Fi le Systems and System Security 
Cat. # 009 /52 pp Price $8.95 

WORD PROCESSING AND TEXT EDITING 
Besides provid i ng a n  i ntroduct ion to word 
p rocess ing a n d  text ed i t ing functions a nd 
features.  th is  book offers an i n ·depth treat· 
ment of  ed i ting. pr int ing and progra mming . . 
Business managers wi l l  learn how to compare 
systems and select one which best fits the i r  
needs . Software a n d  hardware designers wi l l  
fi nd the adva nced topics inva luable i n  design · 
i ng word processing and text·ed i t ing systems. 

Contents: • The office of the future . 
• I n formation networks. • Proportional  spa c i ng.  
• Da isy wheel .  therma l .  a nd dot matrix pr inter 
se lectio n .  • Justified and flushed text. • Progra m . 
m i ng word processors . • CRT d isplay techniQues . 
Cat. # 017 /56 pp. Price $8. 95 

ie! 
SYSTEM ARCHITECTURE 
This book presents the fu nda mental concepts 
on which modern 16· and 32· bit micropro· 
cessor architectures a re base d .  A boon to 
a n yone who must se lect or  design a micro ·  
processor or  m i n i co mputer system .  t h e  book 
a lso i l lustrates the i mpact of compute r  a rc h i ·  
lecture on software effic iency and re l i ab i l ity. 

Contents: • Object a rch i tecture and capa· 
b i l i ty·based addressing. • V i rtual  memory. 
segmen ta tion . a nd paging. • Data structures 
a n d  representations.  • Bus systems and com· 
municat ion pro tocols . • Microprogra m m i ng.  
• Addressing modes .  • Software support. 
Cat. # 025 240 pp. $10. 95 

Buy these books at  yo ur technica l  boo k ·  
store o r  l o c a l  comp uter store -or phone 
us your Visa /Master Card order -or mai l  
this coupon today. InQu i re a bout  our 
Qua nt i ty pr ic ing 
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strong g rowth i n  the per
sonal  comput ing i nd u stry. 
a l so foresee a year of g reat 
turmoi l  as competit ion heats 
up among three fact ions .  
T hey a re trad it iona l  per
sona l  comput ing s u p p l i e rs 
(e .g . ,  Tandy, A p p l e, H eath, 
Commod ore, and Atari), the 
biggies who have i ntroduced 
person a l  com puters ( I BM, 
D E C ,  X e r o x ,  e t c ) .  a n d  
J apanese s u p p l i e rs .  

E ight-bit systems w i l l  pro
b a b l y  reta i n  t h e i r  d o m 
i n ance i n  s i n g l e-user sys
tems, with C P/M re i g n i n g  
su preme a m o n g  d is k  op
e rat ing systems.  I pred ict  
Apple,  Tandy, a n d  I BM w i l l  
domi nate th is  area. 

H owever, absol u te c h aos 
w i l l  abound i n  loca l  net
work ing,  as v i rtu a l l y  every 
personal  c o m pu ter maker  
w i l l  h ave a sepa rate system .  
Xerox s h o u l d  f i n a l ly start 
sh i pp i n g  Ethernet systems,  
and near ly a l l  person a l  com-

puter suppl iers can be ex
pected to s u p p l y  E thernet i n
terfaces for  their  person a l  
compute rs .  Because o f  th is, 
E thernet ( if its price is not a 
deterrent) stands a chance 
of b e c o m i n g  a l o c a l 
n etwork i n g  standard.  The 
C o r v u s  O m n i n et system 
l ooks pro m i s i n g  too. 

C haos is  a l so expected in 
the m u l t i u ser  personal  com
puter a rea as the new 1 6-bit 
m i c roprocessors f ight i t  out.  
A l th o u g h  the 8086-based 
system s  seem to have an 
early lead,  the 68000-based 
systems may become domi
nant .  I don't expect D ig ita l  
Research to a c h ieve the 
s a m e  s u c c e s s  w i t h  i t s 
m u l t i u s e r  M P/M DOS that it 
has enjoyed with s ing l e-user 
C P/M .  

2 .  Some hardware predic

tions. As mem ory pri ces 
d rop, RAM ICs get l a rger and 
a p p l i c a t i o n  s oftware de
mands mo re memory. S i xty-

I n  Less Than 3 M inutes 
You r I BM Model 50, 60, or  75 

Electron ic Typewriter 
can be an RS232C P R I NT E R  or T E R M I N AL 

CALI F O R N I A  M ICRO COMPUTER Models 5060 and 
506 1 can be instal led easily and requ i re NO modifications 
to the typewriter. 

For additional information contact: 

CALI F O R N IA M IC R O  COMPUTER 
9323 Warbler  Ave., Fountain Val ley, CA. 
92708 (7 14 )  968-0890 
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four K bytes s h o u l d  become 
the standard memory con
f ig u ration for 8-b it, s i n g l e
user, pers o n a l  compute rs .  
. . .  A new record i n g  tech
no logy for f l oppy d i sks w i l l 
i n c rease storage for 5 V. - i n c h  
d isks t o  as m u c h  as 5 mega
b ytes . . . .  I e x p e c t  m o r e  
com pact, portab l e  person a l  
compute rs (s i m i l a r  t o  the 
Osborne),  with prices pos
s i b l y  d ro p p i n g  as l ow as 
$1 000 ( d i s k  d r ive, modem, 
and pr i nter i nterfaces in
c l u d e d )  . . . .  D E C  s h o u l d  
f i n a l ly i ntrod u c e  its pers o n a l  
compute r, and I i m a g i n e  it  

w i l l  be based on the L S I -1 1  
a r c h i te c t u r e . . . .  I e x p e c t  
both Xerox a n d  I BM to 
ma rket new personal  com
puters with costs even l ower 
than their  c u rrent u n its. I n  
f act, I ant ic i pate the greatest 
competit ion w i l l  occu r at 
the l ower end of the per
sonal  com puter m a rket. . . .  I 
foresee at least one S-1 00 · 
suppl i e r  a n n o u n c i n g  a C P U  
that e m p l oys t h e  I ntel 432 
32-bit  processor.  H owever, i t  
w i l l  probably be 1 983 before 
we see prod u ct ion u n its a n d  
s o f tw a re . . . .  A l ow - c os t ,  
optic a l l y  based memory sys
tem capable  of stor ing a 
b i l l ion bytes may be i n 
trod u ced by y e a r' s  e n d  
(sometime d u r i n g  1 98 3  is  
m o re l i k e l y) . . . .  A l s o  b y  
year's end o r  i n  1 98 3 ,  we 
may see ty pewriters f rom 
I BM, Xerox, a n d  M atsush ita 
that featu re voice i n put.  

3 .  Some software predic

tions. BAS I C  w i l l  cont inue to 
reign supreme among h igh
l evel  l a ngu ages. I expect 
seve ral  software s u p p l i e rs to 
f u r n i s h  new vers i o n s  of 
BAS I C  i n terp reters. T hese 
w i l l  e l i m i n ate l i ne-n u mber  
req u i rements a n d  w i l l  use  
l abe l s  to a l l ow bette r struc
turing of the BAS I C  pro
grams . . . .  I expect someone 
to i ntrod uce a Pas c a l  inte r
p re t e r  . . . .  D i s k -o p e r a t i n g 
systems d e s i g n e rs shou l d  
develop user i nte rfaces that 
are or iented more towa rd 

u sers t h a n  progra m m ers .  
T h u s, DOS systems w i l l  a l l  
become menu dr iven, with 
e l a bo rate p rom pts for the 
u ser.  Uti I i t ies w i l l  i n c reasi ng
l y  become integral parts of 
the DOS . . . .  Tak ing advan
tage of l a rger  memory and 
storage c a p a b i l it ies,  sophis
t i c ated b u s i n ess software 
pack ages w i l l  pro l i fe rate. 

Commodore Happen· 

lngs: Com m odore is starting 
to pro mote Comal ,  a new 
structured l an g u age, as a 
s u bstitute for  P E T  BAS I C .  
D e v e l o p e d  i n  D e n m a rk ,  
C o m a !  is  su pposedly  eas ier  
to l e a rn than P E T  BAS I C; i t  
uses Pascal- I  ike  structures. 
A l s o  rum o red i s  a version of 
the P E T  w i t h  C o m a l  res ident 
i n  ROM that w i l l  soon j o i n  
t h e  Commod ore l i ne.  Com
modore p l an s  a s a l es promo
t ion c a m paign for the new 
v e r s i o n  a n d  h a s  s i g n e d  
W i l l ia m  S h atner (Star Trek 's 

Capta i n  K i rk)  to appear i n  
i ts commerc i a l s . 

M A I L: I receive a large 
number of letters each month as 
a result of this column. If you 
write to me and wish a response, 
please include a self-addressed, 
stamped envelope. 

Sol Llbes 

POB 1 1 92 
Mountainside, NJ 07092 

A Public Service of T�is Magazine ""' & The Advertising Counc11 �� Give till it helps. 



NEW PRINTERS. NEW PERIPHERALS. SAME OLD RELIABLE QUALITY AND VALUE. 
1 982 wi l l  find more O EM's, businesses, dealers and persona l  computer 
users turn ing to MICROTEK than ever before. 

Tai(Writar-1 

80 Column Dot 
Matrix Printer 
(Formerly BYTEWRITER-1 ) 
The Tekwriter-1 p rinter is, d o l l a r  for 
dol lar, the fi n est va l' u e  in  the 
industry. And we've proved it by 
comparing the Tekwriter-1 to 
the Epson MX-80. Our p rint  speed 
is 1 4 1 ines per m i n ute faster, our l ife 
expecta ncy is  longer, the character 
sets are the sa me, and the 
i nterface, warranty and pri nthead 
rep lacement cost are a l l  id entica l . *  
But the biggest d ifference is  the 
price. The Tekwriter-1 is  a bout 
$300 l ess.  

Our extens ive test ing has p roved 
that the Tekwriter-1 interfa ces 
problem-free to the TRS-80, the 
Apple I I  and the Atari 400 and 800. 

The Tekwriter-1 is tough to beat for 
performance and qua l ity. 

'Data Source: Epson MX.SO Operation Manual 

$349 

Tai(Writar-1 

N EW! 80/1 32 Column 
Dot Mattix Printer 
The Tekwriter-2 is perfectly su ited 
to personal ,  busi ness or OEM 
appl ications. Tekwriter-2 is 
designed to accept s ingle sheet, 
rol l  or pin feed paper. It has 
a 9-wire dot matrix impact . 
print head which prod uces crisp 
characters and has underl in ing  
capabi l i ty. The pri nter is 
man ufa ctured to run extremely 
q uietly even whi le operating at 
peak output levels. 

Tekwriter-2 is especia l ly wel l  su ited 
to handle an abundance of text 
entry because of its data buffer 
expa nsion ca pabi l ity to 25K. This 
abi l ity makes it an efficient 
graph ics generator. 

Pa ra l le l  interface (Centron ics 
type) .  I nterfaces a l l  models of 
TRS-80, Apple, and Atari 400!800, 
and most computers with 
Centron ics pri nter i nterface. $695 

16K Memory Board, AMB-1 6 
1 6K 41 1 6  RAM (200NS) 
• Assembled and tested • No 
mod ifications - ha rdware or 
softwa re • Compatible with Atari 
800 
32K Memory Board, AMB-32 
32K 4 1 1 6  RAM 
(200NS) • Assembled and 
tested • No mod ifications 
ha rdware or software • 

Compati b le  with Atari 400!800 

Atari (RS-232} Serial 
Printer Cable 
Pre-tested • 3 '  l ength • DB 1 5  to 
DB25 connectors 

Atari Paral le l  Printer 
Cable 
Pre-tested • 3 '  l ength • Centronics 
compati b le  • D B 1 5  to Am phenol  
57-30360 

16K Apple Memory Card 
Expa nds Apple II to 64 K RAM 
memory. Works with M I CROSOFT 
Z-80 Softcard, Apple PASCAL and 
Visica lc  softwa re. 

Quantity and OEM discounts available. 

TRS·SO is a trademark of Radio Shock, Inc. 
Apple I I  is a trademark of Apple Computer, Inc. 
Atori 4001800 ore trademarks of Atori, Inc. 
Microsoft is a trademark of Microsoft Consumer 

Products, Inc. 
Z·SO is a trademark of Zilog, Inc. 
Visicalc is a trademark of Personal Software, Inc. 

Circle 252 on inquiry card. 

Continuing our quest for excellence. 

MICROTEK!nc. 

M ICROTEK 
9514 Chesapeake D rive 
San Diego, CA 921 23 {714) 278-0633 
O utside CA ca l l  
Toll Free {800) 854-1081 
TWX. 910-335-1269 



DYNACOMP 
Quality software for *: 

ATARI 
PET 

TRS-80 (Level II)** 
NORTH STAR 

APPLE II Plus CP/M Disks/Diskettes 

CARD GAMES 
BRIDGE 2.0 (Available for all computers) Prln: SI1.9S CaswUr/Sll.951>hhUr 

An all-inclusive \·ersion of this most popular of tard aames. This program both BIOS and PLAYS either contract or 
duplicate bridsc. Depending on the contract, your computer opponents will either play the orrcnsc OR dcfcn�. If  
)'OU bid too high, the computtr will double your contract! BRIDGE 2 . 0  provides challcnilint e-ntertainment for 
advanced playcu and is an Clltcllcnt lev nina tool for the bridat novitc. 5« the software review in 80 Software 
Critique. Rated n by Creative Computina. 

HEARTS 1.5 (Available for all compultn) Prtn: SI5.9SCa.ucttr/SI9.95 DI.Jkrur 
An u.dting and entertaining tompuccr version of this popular c�rd game. Huru is a crick..:>riented game in which che 
purpose is not to take any hearts or the queen of spades. Play agaimt two computer opponcnu .,.·ho arc armed with 
hard·tO·bnt playing strategies. HEARTS 1., is an ideal game for introduting the uninitiated (your spouse) to com· 
pulers. Sec the softwa.rc review in 80 Sof1wart Critique. 

STUD POK[R (Atari only) Prlcc: $11.� CUNttc/$15.95 Dtskcttc 
This is the cla.nic aambler's card game. The computer deals the cards one at a time and you (and the computer) bet on 
what you sec. The computer dau not cheat and u.suaiiJ beu the odds. However, il sometimes bluffs� Also included is 
a five card draw poker betting practice proaram. This packaae will run on a 16K ATARI. Color, graphics, sound. 5« 
review in COMPUTE. 

POKER PARTY (Anllable for all compulers) Price: $11.95 CuHt�/$11,95 Dbkeue 
POKER PARTY is a draw poker simulation based on the book, POKER, by Oswald Jacoby. This is lhe molt COm· 
preheruive version available for microcomputcu. The pany consisu of )'Ourself and six other (computer) players. 
Each of these players {you will get to know them) has a different personality In the form of a varying propensity to 
bluff or fold under pressure. Practice with POKER PARTY before aoing to that upensivc same toniaht! Apple 
cassette and diskenc vcrsions require a J2 K (or larser) Applc II.  

CRIBBAGE 2.0 (TRS-80 only) Prlcc: Sl.4.95Caucttc1Sta.95 Dlskenc 
This is simpl)' the best cribbaac game available. It is an uccllcnt proaram for the cribbage pla)·er in search of a 
v.·orthy opponent as v.·cll as for the novice wishina to improve his aamc. The graphin arc superb and a.ucmbly 
languaac routines provide rapid uctution. Sec the s.oftv.·arc review in 80 Softv.·are Cririque. 

THOUGHT PROVOKERS 
MANAGEMENT SIMULATOR (AIIlrl, North St11r 11nd CI"/M only) Price: Sill.� CLUtlle 

$lJ,95 Ifukdle 
This program is both an ucell�nt teaching rool as wtll as a stimularing intcllcttulll game. Bucd upon similar games 
played at graduate business schools, each player or team controls a company which manufaclurers three producu. 
Each player attempts to outperform his compcritors by Jell ins sellins prices, production volumu, marketing and 
design c�penditurcs etc. The mosr succcuful firm is !he one wlth the highest srock price when !he simulation ends. 

t"LIGIH SIMULATOR (Av111lable for all computers) Price: S11.95 CI.I.Hite/$21.95 DU!t:rttc 
A realislic and tlltcnsi�e mathemalical simularion of take�ff. niaht and landing. The program urililcs aerodynamic 
equations and the characteriuics of a real airfoil. You can pnctkc insrrument approaches and naYisarion using 
radials and compass headings. The more advanced nyer can also perform loops, haU·rolls and similar aerobaric 
mancu•·cn. Although rhis program docs not employ araphics. it is eKciting and •·ery addicti•·c. Sec the sofrwarc 
rc•·iew in C0�1PUTRONICS. Runs in 16K Atari. 

VALDEZ (Avall11ble for all computrn) Prlce: SI5.95CLUtUe/St9.95 Obktuc 
VALDEZ is a romputer simulation of supertanker navigation in !he Prince William Sound/Valdez Narrows region 
of Alaska. Included in this simulation is a realistic and ulensive n6 x 236 dcmenl map, porrions of which may be 
viewed using !he ship's alphanumeric radar display. The morion of rhe ship itself is accurarcly modelled 
mathcmarically. The simulation also contains a model for rhe ridal patterns in the region, as v.·ell a.o; other traffic 
(Outaoing lankers and drifting icebergs). Chat! your course from the Gulf of Alaska ro Valdez l·b.rbor! Sec the soft· 
ware review in 80 Software Critique. 

BACKGAMMON 2.0 (At11rl, North Slat and CP/M only) Prlcc; 514.95 Cauctte/SU.� Dltktlle 
This program te�rs �our backgammon skills and will also improYe �our &ame. A human can compcre against a com
puter or against another human. The computer can e•·cn play against inelf. Either !he human or the computer can 
double or generate dice rolls. Board posilions can be created or sa�ed for replay. BACKGAMMON 2.0 plays in ac
cordance with the official rules of badgommon and is sure to provide many fascinating sessions uf backgammon 
play. 

CHECKt:RS J.O (PET on I)') Prlcc: $16.95 Cu.wne/SW.9� OIJktue 
This is one of the most challenging chedcrs prosrams aYailablc. It has 10 levels of play and allow� !he user to chanse 
skill le•·c!s at any time. Ahhoush providins a very tough game al le>·cl -1-8, CHECKERS ).0 is practically unbearable . 
at levds 9 and 10. 

CHESS MASTER (North Star and TRS-30 only) Price: Sl9.95 CaJ..Htte/5lJ.9! Dlskcuc 
This complete and very powerful program provides fiyc levels of play. It includes castling, en passant captures and 
!he promotion of pawns. Addirionally, the board may be preset before the slart or play, permitting the examinalion 
of "book" plays. To ma.rimizc uecution speed, the program is written in assembly luguagc (by SOFTWARE 
SPECIALISTS of California). Full graphics arc employed in the TRS·80 version, and rwo widths of alphanumeric 
display arc provided 10 accommodarc North Srar useu. Sec review in onComputing. 

LEM LANDER (J2K Apple Disk only) Prlcc: 516.� OIJkciU 
Pilot your LEM LANDER 10 a safe landina on any of nine diffcrenl surfaces rangina hom smooth 10 rrcacherous. 
The game paddles are used to control craft altitude and thrust. This is a real·timc high res challenic! 

FOREST HRE! (Aiari only) Prlcc: 516.95 Cu.sene/$20.� DUkttte 
Using eKcellent graphics and sound cff«ts, this simularion putS you in !he middle of a forest fire. Your job is to direct 
operations to pu1 out rhc fire while compensating for changes in wind, weather and terrain. Not protC�:ting valuable 
structures can result in nanling penalties. Life-like variables arc provided to make FOREST FIRE! very suspen�cful 
and challenging. No two games have !he same scuin& and there 11e ) levels or difficulty. 

NOMINOES JIGSAW (At11rl, Apple and TRS·80 only) Prlcc: 516.95 CLtHtte/S20,95 DUktttc 
A jissaw puuic on your computer! Complcre the puule by sclcttinH )'our pictes from a table consislins of 60 dif· 
fe�tn! ihapcs. NOM I NOES JIGSAW is a virtuoso programminH effort. The araphics arc supcrlath·c and chepuule 
will challenge you wich in thrtt le>·cl1 ofdirricuhy. Scoring b bued upon the number of gueucs Ia ken and by thedif· · 
ficulty of the board se!-up. Sec reYiew in ELECTRONIC GAMJ:!S. 

MONARCH (At11rl only) Prlce: $11.� Caucttcl$15.95 Dbkcuc 
MONARCH is a fucinating economic simulation requiring you tO surviYe an 8-)·ear term as your nation's leader. 
You determine the amount of acreage devoted to industrial and agricultural use, how much food 10 dislribute to the 
populace and how much should be spent on pollution control. You will find that all deci5iuns involve a compromise 
and that ir is no! easy 10 make everyone happy, 

CHOMPEI.O IAtari only) Prln: 51 1.95 Ca.ucuc/SI5.95 1Mloktllt 
CHOMI'ELO is rcall)' tv.·o challengiRil James in one. One is similar to NIM; )'OU must bire off pan of a cookie. but 
a•·oid taking the poisoned portion. Tht orher gamt is the popular board aame REVERS!. It full)· uses the Atari's 
JraphiCl capabilit)'. and is hard to beat. This package will run on a 16K S)'item. 

SPACF. tANI-:S (Avai111blr for all computcn) Price: 514.95 Dlskct� 
SPACE LANES is a simple bur exciting space rransportation game which involves up 10 four plla)·ers (includins !he 
'omputtl). The objctt is 10 form and upand space rranspottalion companies in a rompc:titivc environmenr. The goal 
i� 10 amals more net worth than )'our opponent. The economics include stock purchases and company mergers. 
W;uch your wealth grow! 

•A TA R I. /'ET. TRS·SO, NORTIISTAR, CP/M und IJJM Ufe rtgisrtrtd rrudtnamts undlor 
trud<'murh. 

0"/:.'xc••pr wh<"f noted. u/1 model / J.ojt .. ·ore is uvuilu/Jie for rhr Mm/t/ 111. TRS·80diskettts ure not J.upp/ied with DOS or 
B�ISIC. 

DYNACOMP OFFERS THE FOLLOWING 
• Widest variety 
• Guaranteed quality 
• Fastest delivery 
• Friendly customer service 
• Free catalog 
• 24 hour order phone 

AND MORE . . .  
ST ARTREK J.l (Avall11ble ror all computers) Prlcc: 51 1.95 CUHtte/SI!'i.� Dbkcuc 

This is rhe dauic Startrek simulation, but wilh several new features. For eumplc, rhe Klingota now shoot a! !he 
Enterprise withoul warnins while also auading starbues in other quadfllnts. The Klingons also allack with borh 
li&htand heavycruisersand mo•·c whenshot at! The siluarion is hcttic whcnthe Entcrprise is besiegedby thrcchcavy 
cruise" and 1 starbue S.O.S. is rf!:ch·cdl The Klingons aet even! 5« the software reviews in A.N.A.L.O.G .. SO Soft
ware Critique and Game Merchandising. 

BLACK HOLE (Apple only) Prl«: 514.95 Cuatttcl$11.� DUktttt 
This ban e11citin1 graphical simulation of the problems in•·olved in closely obscrvinta black hole wirh a space probe. 
The objctt ls to enter and maintain, for a prescribed time, an orbit close to a small black hole. This is to be achieved 
without romina so near the anomaly that the tidal stress demoys the probe. Control or the cuft is realistically 
simulated using side jets for rotarian and main thnmcrs for acceleration. This proaram employs Hi· Res araphics and 
is educational u well u challenging. 

SPACE TILT (Apple and A tart only) Prtn:S10.95Cuatm/SI4.95 DUkeue 
Usc the 11me paddles to rih rhc plane of !he TV scrn:n to "roll" a ball inco 1 hole in the scrttn. Sound simple? Not 
when the hole acts smaller and smaller! A buill·in rimer allows you to measure )'Our skill qainst orhcu in this habit
formina acrion gamc. 

MOVING MAZE (Apple 11nd Alarl only) Prln: $10.95 c-ue/SI4.95 DUktttc 
MOVING MAZE employs the games paddles to dirctt a puck from one side of a maze 10 the other. However, the 
maze is dynamically (and randomly) bulle and is continually beina modified. The objcttive is to cross the maze 
without touching (or being hit by) a wall. Scoring b by an elapsed time indicator, and three levels of play arc 
provided. 

ALPHA I'JGHTER (A tart only) Prln: Sl4.� CuHttciSII.95 DlJkettc 
Two tllccllent araphics and acrion proarams in one! ALPHA FIGHTER requires you to destroy the alien slarships 
pusing throu11h your sector of che gahuy. ALPHA BASE is in the path of an alien UFO invasion: Jet five UFO's act 
by and the same ends. Both aames require the joysrick and act proarculvely more difficuh the higher you score! 
ALPHA FIGHTER will run on 16K sptcms. 

THE RINGS Of. THE EMPIRE (Aiarl only) Prln: 516.� CuHtte/$10.95 DUkllte 
The empire hu developed a new bailie nation protctted by rotatina rinas of energy. Each time you blut throuah the 
rinas and destroy the station, the empire develops a new station with more protC"Ctive rin1s. This ucitinll game runs 
on 16K systems, employs tlltcnsive anphics 11nd sound and can be playN by one or two players. 

INTRUDER ALERT (Atarl only) Prl«: 516.95 CuHttc!Sl0.95 DUktttc 
This is a fasr paced graphics aamc which placu you in the middle or the "Drcadsrar" havin1just stolen its plans. The 
droids hi\'C been alerted and arc dircttcd to dellroy )'OU at all coilS. You must find and cnlcr your ship to escape with 
the plans. Five lc•·cls ofdirficulty arc provided. 1/'lo'TRUDER ALERT rcquiru a j oystick and will run on 16K S)'Sttms. 

GIANT SLALOM (At11rl on I)·) Prtn: 514.� Cuacuc/$11.� DtJbnc 
This real-time action game is guarant«d addicrivc! Use the joysrick to control your pa!h rhrough slalom counes con
sisling of both open and closed gates. Choose from diffcrent ln·cls of difficulty, race againsl other playen or simply 
take practice runs against the �lock. GIANT SLALOM will run on 16K systems. 

TRIPLE BLOCKADE (At11rl only) Prln: $14.95 C:U.Ctte/$11,95 Dbktllt 
TRIPLE Bl.OCKADE is a !wo-to-thrtt plll)'ef graphics and sound action aamc. It is based on !he classic vidC"O arcade 
game which millions ha1·c enjoyed. Usina the Atari jO)'Sticlu, the objet! is to direct your blockading lint around the 
screen wi!hout running into your opponenr(s). Although the concept is simple, the combined graphiC! and round 
effC�:t lead to "high an:t.iety", 

GAMES PACK I (Anll11ble for all computer.�) Prtn: $10.95 Cauctte/$14.95 Obktttc 
GAMES PACK I conlains the classic computer sames of III.ACKJACK, LUNAR LANDER, CRAPS, 
HORSERACE, SWITCH and more. These games have been combined into one large program for ease in loading. 
They ore individually accessed by a convenient menu. This coJIC�:tion is worth the price jus! for the OYNACOMPver
sion of II LACK JACK. 

GAMES PACK II (Avallllble for 1111 computers) Prlcc: SI0.95 CUHUc/514.95 Obkctte 
GAMES PACK II includes the aames CRAZY EIGHTS, JOTTO, ACEY·DUCEY, LIFE, WUMPUSand others. As 
with GAMES PACK I, allrhc games arc loaded as one proaram and are called from a menu. You will particula.l'lycn
joy OYNACOMP's •·ersion of CRAZY EIGHTS. 

Why pay S1.9j or more per prOJram when you can buy a DYNACOMP collcttion for jus! $10.951 

MOON PROHf: (AIIlri and North Slar only) Prtcc: $11.95 Cuacnc/515.95 Dbbue 
This is an c�rremcly challenging "lunar lander" proau.m. The user must drop from orbit iO land at a predcrermined 
larger on the moon's surface. You control !he thrust and orienlalion of your craft plus direct the rare of desccn1 and 
approach angle. 

SPACE TRAP (ACari only, 16K) Price: $14.95 CaNcttc./$11.95 DIH::ct� 
This galactic "shoot'em up" arcade game places you ncar a black hole. You conuol your spacctraft using the joy
stick and auempl to blast as many of the alien ships as possible before the black hole closes·abour you. 

ADVENTURE 
CRANSTON MANOR ADVENTURE (North Star and CP/M only) Prkt: 511.95 Dbket� 

At last! A comprehensive Adventure game for Nonh Star and CP/M systems. CRANSTON MANOR A OVEN· 
TURE take1 you inro mysterious CRANSTON MANOR where you aucmpt lo gather fabulous treasures. Lurking in 
the manor are wild animals and robou who will not gil·c up the treasures without a fight. The number of rooms is 
greatu and the associated ducriptiOnl arc much more elaborate than the currcnl popular series of Adwenturc pr<r 
grams, making this game the top in its class. Play can be stopped at any time and rhc status �cored on diskette. Not 
available in H '- "  CP/M format. 

GUMBALt RALLY ADVENTURE(Nor1b Sllr only, 43K) Prke: 521.95 Dbketu 
Take part In this outlaw race from the east coast to the west coast. The goal is to find your way to the finish line while 
maintainina the highcsc possible speed. You may choose one of five cars available at the gara11c. The choice wilt affect 
your speed and range. Remember to take spare parts and don't aet caught sp«din111 

SPEECH SYNTHESIS 
DYNACOMP is now distriburing !he new and revolutionary TYPE-'N-TALKTM (TNT) speech synthesizer from Votru. 
Simply connf!:l TNT to your computer's Krial interface. enter te:t.t from the keyboard and hear the words spoken. TNT is 
the casiesl·to-program specth symhesizcr on the market. It uses the least amount of memory and provides the most ne11i· 
blevocabulary availablc an)-..·hcrc! 

Price: U29.95 (Picueadd S4.00 for shipplni and handling) 

TNT Software 
The following DYNACOMP programs arc available for usc wirh TNT: 

STUD POKER (Atari, 24K) 
NOMINOES JIGSAW (Atari, 24K) 
TEACHER'S PET I (Atari and Nonh Star) 
BRIDGE 2.0 (North Star) 
CHOMPELO (Atari, 24K) 

TALK TO ME (T'N'T A tart only, 24K) Pritt: $1.4.95 C..UCt�/511.95 Dllkct� 
This proaram presents a superb tutorial on sptteh s)'nthesis using the Atari 800 and TYPE ' N T  ALK TM. TALK TO 
ME will illustrate normal word generation u wcll as phoneme gcncrarion. The documcntalion includes many helpful 
programming lips. 

Please specify 'TNT' versions when ordering. 

ABOUT DYNACOMP 
DYNACOMP is a leading distributor of small system software wilh sales spanning I he world (currently in 
excess of 40 coumries). During lhc past two years we have greatly enlarged the DYNACOMP product 
line, but have maintained and improved our high level of qualily and. customer support. The achievement 
in quality is apparent from our many repeat customers and the soflwnre reviews in such publications as 
COMPUTRONICS, 80 Software Critique and A.N.A.LO.G. Our customer support is as dose as your 
phone. It is always friendly. The staff is highly trained and always willing to discuss products or give 
advice. 

Circle 1 36 on inqu iry card. 



BUSINESS and UTILITIES 
SPELLGUARD TM (8" CP/M only) U.t Prkt: Sl69, DYNACOMP Price: $119.95 Dllk 

SPELLGUARD is a revolutionary new product which increases the value of your current word proccnina system (WORD· 
STAR, MAGIC WAND, ELECTRIC PENCIL, TEXTED EDITOR H and othm). Wriuen entirely in assembly Janauaac, 
SPELLGUARD TM rapidly usi.JU the u�r in diminatin& spelling and typoal'lphical crron by comparina each word of the 
tnt aalintt a dictionary (upandablc) of over 20,000 of the most common Enalish words. Words appurina in the tell! but not 
found in the dictionary uc "l'laued" for ca:sy identification and tOrTtction. Most adminiurativcstafr familiu with word pro· 
cosina �uipmcnt will be able to UK SPELLGUARD TM in only a few minutes. 

MAIL LIST 2.1 (Apple, A tart and Nortb Star dbkette only) Prkr: $J.4.9'3 
This proJram iJ unmatched in its ability to store 1 maximum number of addressn on one diskette (minimum of 1 1 00  per disk
cue, more than 2200 for "double demity" systems I). Its many features include alphabetic and zip code sonina, label printinJ 
(I, 2, or 3 up), merlin& of files and a unique keyword seck in& routine which retrieves entries by a virtually limitless scl«1ion of 
user delined codes. Mail List 2.2 will even lind and delete duplicate entries. A very valuable proaram! 

FORM LElTER SYSTEM rei. 2 (Atarl, Nortb Star and Apple Dbkelles only) Pri�: SJ.4.95 
FORM LE1TER SYSTEM (FLS) is the ideal proaram for creatin& and edit in& form letters and address lists. It contains an 
u.Jy-to-use text editor which produces fully justified. text. Special codes arc used. ln the address list to obtain personalize-d 
s.alutations. Form letteu arc produced by automatically inltrtin& each addreu into a predetermined portion of your letter. FLS 
is completely compatible with MAIL LIST 2.2, which may be used to manaae and sort your addrcn files. 

FLS and MAIL LIST 2.2 are available ll a combined packqe for B9.9S. 

SORTIT (Nortb Slar only) Prt�: 529.95 DUkcnc 
SORTIT is a aencral purpose sonin& proaram wriucn in 8080 a.ucmbly lanauqc. This provam will son sequential data files 
1cnerated by NORTH STAR BASIC. Primary and optional s.ccondary keys may be numeric or one 10 nine character minas. 
SORTIT is easily used with files aencrated by DYNACOMP's MAIL LIST pro1ram and is \"Cry versatile in its capabilities for 
all othtt BASIC data file sortina. 

PERSONAL FINANCE SYSTEM (A tart and Nortb Star only) Prln: 534.95 Diskette 
PFS is a sin&le diskette, menu-oriented system composed of ten different proararns. Be�idu r«ordin& your e;o;penscs and tu 
deductible items, PFS will sort and summariu e;o;penses by paycc, and display information on upenditures by any of 26 user 
defined cod"' by month or by payee. PFS will even produce monthly bar araphs or your upensa by cateaoryl This powerful 
Pf.Ckqe requiru only one disk drive, minimal memory (24K Atari, l2K North Star) and will store up to 600 r«ords per disk 
(and over I (XX) r«ords per disk by makina 1 few simple ehanaes to the proarams). You can rt'tord ch«ks plus cash upenses so 
that you can finllly scc where your money aoesand eliminate aucsswork and tedious hand calculations. 

t'AMILV BUDGET (Apple only) Prln:: U4.9S Dlskrttr 
FAMILY BUDGET is a very convenient financial record-kccpina proaram. You will be able to keep track of cllh and credit 
upenditures ll well as income on a daily buis. You can r«ord tax deductible items and charitable donatioas. FAMILY 
BUDGET also provides a continuous record of all credit transactions. You can make dally cuh and charae entries to any of 21 
different ellpcnlt •�ounu ll well IS to 5 payroll and tax accounts. Data are euily rctriC\"ed alvin& the user «Jmplete control 
o•·eran othcrwise complicated (and unoraanized!) subj«t. 

INTELINK (Atarl only) Prk-r: �9.95 Dtskcnc 
This wftwlte packqe contains a menu-driven collection of proarams for facilitatina cflidcnt two.way communications 
throuah a full duplu modem (required for Ult). In one mode of operation you may conn«t to a data sel"tlice (e.a., The 
SOURCE or MicroNet) and quickly load data such as stock quotations onto your diskette for later viewina. This areatly re
duces "connect time" and thus the servin: charae. You may also r«ord the complete contents of a communications snsion. 
Additionally, proarams written in BASIC, FORTRAN, etc. may be built off-line usina the support tut editor and later "up· 
loaded" to another computer, makin& the Atari a very sma.n terminal. Even Atarl BASIC proarams may be uploaded. 
Funhcr, a command lilc may be built off-line and used later ll controllina input for a timc·share syttem. That is, you can set 
up your sequence of time-share commands and proarams, and the Atari will transmit them as needed; batch proceuina. All 
this adds up to savina both conn«t time and your time. 

TEXT EDITOR II (CP/M) Prict: 529.95 Dbktttr/SJl.45 Dbk 
This is the S«ond relu.Je vcnion of DYNACOMP's popular TEXT EDITOR I and contains many new features. With TEXT 
EDITOR II you may build tut filu in chunks and llltmblc them for later display. Blocks of text may be appended, insened or 
deleted. Files may be s.aved on disk/diskette in riaht justilied/centcred format to be later printed by either TEXT EDITOR II 
or the CP/M ED facility. Futher, ASCII CP/M files (includina BASIC and assembly lanauaac proarams) may be read by the 
editor and proceslcd. In fact, tell\ files can be built usin& ED and later formaued us.in& TEXT EDITOR II. All in all, TEXT 
EDITOR II is an inupensive, easy to Ult, but very flexible editina system. 

DFJLE (Aiari and North S11r dl.otkelle! only) Prict: 519.95 
This handy proaram allows North Star and Atari disk users to maintain a specialized data base of Ill files and programs in the 
stack of disks which invariably accumulatu. DFILE is easy to let up and U$C. It will oraanizc your disks to provide efficient 
locatina of the desired file or proaram. 

FINDIT (North Slar only) Price: $19.95 
This is 1 three·in-one program which maintains information accessible by keywords of three types: Personal (es: hut name), 
Commercial (c&: plumbers) and Reference {eg: magazine articles, r«ord albums, etc). In addition to keyword searches, there 
are binhday, annivenary and appointment searches for the personal records and appointment searchu for the commercial re
«Jrds. Reference records are acteued by a sinale keyword or by cron·referencina two or thrcc keywords. 

SHOPPING LIST (Alllri only) Prln: 511.95 Cu.ette/516.95 Ollkene 
SHOPPING LIST stores information on items you purch.ue at the supermarket. Before aoing shopping, it will remind you of 
all the thinasyou mi&ht nccd, and thcn diJplay (or optionally print) your shoppin& liJt and the tolllcost. Addina.ddetina, 
chanJina and storina daa iJ �cry easy. Runs ,.ith 16K. 

TAX OPTIMIZER (Nortb Sllir only) Prke: 5.59.95 Dbkctte 
The TAX OPTIMIZER is an easy-to-ult, menu oriented software pack•ac whith pro�ides a convenient meam for analyzing 
various income tu stutesies. The proaram is designed to provide a quick and usy data entry. Income tu is computed by all tu methods (reaular, income a�craaina, maximum and alternate minimum Llll.). The uKr may immediately obse�c the Lax 
cff«t of.critical financial d«itions. TAX OPTIMIZER has bccn thorouahly field tcsteO in CPA offices and comes complete 
with the current Lax tables in its data files. TAX OPTIMIZER is tax deductible! 

EDUCATION 
HODGE PODGE (Appie only, 48K Appie!ort or lnt�er BASIC) Prln: 519.95 CuKtte/5ll.95 Olsbuc 

Let HODGE PODGE be your child's babysitter. Pressing any key on your Apple will retult in a different and inuiauing "hap· 
penina" related to the Jetter or number of the choKn key. The proaram's graphics, color and sound are a deli&ht for children 
from IIICS I �  to 9. HODGE PODGE is a non·intimidatina teachina device which brings a new dimension to the UK of com
puters in education. 

TEACHER'S PET I (Ava.llabk for aU computen) Prkt: 5t1.95 C...Cue/515.95 Diskette 
This is the first of DYNACOMP's educational packages. Primarily intended for pre·school to arade 3, TEACHER'S PET 
providcs the youna student with countinll practicc, leuer-word recoanitlon and three levels of math skill exercitcs. 

MISCELLANEOUS 
CRYSTALS (Allirl onty) Prke: 5 9.9S c....t-nr/513.95 Ob.kette 

A unique alaorithm randomly produces fa.scinating graphics displayJ aceomp&nied with tones which vary as the patterns are 
built. No two !)fottems are the same, and the combined eff«1 of the sound and araphics arc mcsmerizina. CRYSTALS has been 
used in loca.l storcs to demonstrate the sound and color features of the At&ri. 

NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY 
DYNACOMP now distributes the 23 volume NSSE library. These dlskelles each contain many pro1rarns and offer an out· 
nandina value for the purchalt price. They should be pan of every North Star UKr's collection. Call or write DYNACOMP 
for details rea&rdina the contents of the NSSEcoll«tion. 

Price: S9.9!i cach/57.95 each (4or more) 
The complete eoll«tion m•y be purchalcd for 5149.9!i 

DYNACOMP CASSETTES 
DYNACOMP now offers hiah quality DYNACO�!P brmd name C-20 Cllltttcs for computer UK. Each ca.ssenc is auarantccd to 
be def«t-fr�. 

Box of 10 casseues: 5U.9!i postpaid 
Box of 20 C15SCIICS: S29.9S postpaid 

AVAILABILITY 
DYNACOMP software is supplied with complete documentation containina clear explanations and enmp!es. Unless othen••ilt 
specified, aU proar•ms will run within 16K program memory space (ATARl requircs 24KJ. Except where noted, programs arc avail· 
able on ATARI, PET, TRS-80 (Level II) and Apple (Applcsoft) CISse\IC and diJkette IS well as North Star single density (double 
density compatible) diskette. Additionally, most programs can be obtained on sandard (IDM format) 8" CP/M noppy disks for 
systems runnin& under MBASIC. SV." CP/M diskencs arc available for North Star and Osborne computer systems. 

STATISTICS and ENGINEERING 
DIGITAL FILTER (A vallablr for all computers) Prire: SJ9.95 CUHtte/S4J.9S Dlskctte 

DIGITAL Fll TER is a comprchensi�e data process ina program which permits the Ultr to desi&n his own liher function or 
choose from a mtnu of filter forms. The filter forms are sub!cquently convuted into non·recursi\·e convolution coefficients 
which permit r1pid data processina. In the uplicit design mode the shape of the frequency transfer function is spc<:ified by 
dirn:tly enterina points along the desired filter cun�e. In the menu mode, ideal low pus. hi&h pus and bandpus filters may be 
appro.limated to varyin& degrccs according to the number of points u$Cd in the calculation. These lilters may optionally also be 
smoothed with a Hannina function. In addition, multi·staae Bunerworth filteu may be selected. Features of DIGITAL 
FILTER include ploltins of the data before and after fihcrina. u wtll u display of the chosen liTter functions. Also includrd 
arc com·tnient datastonae, retrie•·al and editing procedures. 

OAT A SMOOTIIER (Not avallablr for A tart) Prtn:: 519.9S CUHlle15ll.95 Dhkettr 
This special data smoothin& pro&ram may be used to rapidly dcrh·e u\eful information from noisy business and engineering 
dmta which arc cqumlly spaced. The software features choice in dearcc and range of fit, u ,.·ell as smoothed first and sn:ond 
deri�arive calculation. Also included is automatic plotting of the input data and smoothed resuhs. 

FOURIER ANALYZER (Available for all computen) Price: 519.95 Cuwtte/52.l.95 Dllkellr 
Use this prosram to e�amine the frequency spectra of limited duration signals. The program features automatic s"lins and 
plottingof thc input dataand results. Practical applicalions includelhcanalysis ofcomplicated patterns in such ficlds as clec· 
ttonlcs, communications and busineu. 

TI-'A (Tr�n.der Function Analyur) Prln: 519.0)5 CIIKtte15ll.9S Diskttte 
This b a special wftware package which may be used to evaluate the transfer functions of systems such u hi-fi amplifiers and 
liltcn by eumining their 1esponse to p1.1lsed inputs. TFA is a major modilication of FOURIER ANALYZER and contains an 
enaintcrina-oriented dtcibel •·crsus log. frequency plot as ,.·ell as data edit ina features. Whereas FOURIER ANALYZER is de
siancd for eOucationaland scientific use, TFA is an enginccring tool. A•·aiiable for all computers. 

HARMONIC ANALYZER (Available for all computen) Prlct: 524.95C1.J,.M'ttr15U.9S Dlskcm 
HARMONIC ANALYZER was desianed for the spc<:trum analysis of repetiti\·e wa•·eforms. Features include data file acnera
tion, editin a and storaaelretricvalas wdi iS data and spcctru m plottina. Oncpa.nicularl y uniqucfacilityis that the input data 
neeO not be equally spaced or in order. The original data is sorted and a cubic spline interpolation is used to create the data file 
required by the FFT alaorithm. 

FOURIER ANALYZER, TFA and HARMONIC ANALYZER may be purchased toaether for a combined price of S49.9S 
(thrn:CII:ICIICS)and SS9.9!i (thrcc diskettes). 

REGRESSION I (Available for all computen) Prier: 519.95 CUHttr/5ll.9S Diskette 
REGRESSION I is a unique and exceptionally versatile one-dimensional least squares "polynomial" curve fittin& program. 
Features include vcry high accuracy: an automatic dearcc detcrmination option; an extcnsi�c internallibrary of liuingfunc· 
tions; data cditina: automatic data and cur�e plottina: a statistical analysis (es: standard deviation, correlation coeflicient, 
etc.) and much more. In addition, new fin may be tried without r�nterina the dati. REGRESSION I is certainly the corner· 
stonc prosram in any data anal)·sis software library. 

REGRESSION II (PARAHT) (Available for all computen) Prt�: 5t9.9S CUHIIe15l.3.95 Diskette 
PARA FIT is desiancd to handle those cases in which the parametcu arc imbedded {possibly nonlinearly) in the fitting func· 
tion. The user simply inserts the functional form, includina the parameters (A( I), A(2), etc.) as one or more BASIC statement 
lines. Data and results may be manipulated and plomd as ,.ith REGRESSION I. Usc REGRESSION I for polynomial fining, 
and PARAFIT for those complicated functions. 

MULTILINEAR REGRESSION (MLR) (Available for all computen) Prier: 52.4.95 c-ue/513.95 Diskette 
MLR is a professional wftware package for analyzina data sets containing two or more linearly independent variables. Besides 
performina the biSic regression calculation, this proaramllw providu cuyto use data entry, storalc, retrieval and editina 
functions. In addition, the ultr may intcrrosate the solution by upplyina values for the independent nriables. The number of 
variables and data size is limiteO only b)' the a�ailablc memory. 

REGRESSION I, II and MULTILINEAR REGRI:SSION may be purchued toaether for SSI.9S (three cassettes) or 563.95 
(three diskettes). 

ANOVA (NDI I¥111Jtble for PET/CBM) Pri«: SJ9.95 CUM:tte/S4J.95 Dlsht"' 
In the past the ANOVA (analysis of variance) proce-dure has been limited to the larse mainframe computers. No,.. 

OYNACOMP hu brought the power of this method to 1mall systems. For those con�ersant with ANOVA, the DYNACOMP 
software packaae Includes the \-way, 2·way and N·,.·ay procedures. Also provided arc the Yates 2K-P factorial duigns. For 
those unfamiliar ,..ith ANOVA, do not worry. The accompanyin& documentltion wu ,.·riucn in a tutorial fashion (by a pro
fe:uor in the subject) and sen·es IS an uccUcnt introduction to the subject. Accompanyina ANOVA is a tupport program for 
building the data basc. lncludcd are scveral convenient features including data cditina, dcleting and appending. 

BASIC SCIENTIFIC SUBROUTINES, Volumes I and 2 (Nol ava.llable for A tart) 
DYNACOMP is the uelusivc distributor for the roftware keyed to the popular tuu BASIC SCIENTIFIC SUBROUTINES. Volumes I and 1 by F. Ruckdeschcl (seeadverti�ements in DYTE maaazine). Theu subroutines have been assembled according 
to chapter. Included with each collection is a menu program which sei«U and demonstrates each subroutine. 

Vol11me I 
Collection "I: Chapters 2 and 3 - Data and function plottins: tomplex �ariablcs and functions. 
Collection "2: Chapter 4 · Extended matrix and v«torpperations. 
Coll«tion ,0: Chapters S and 6 - Random number generators (Poisson, Gaussian, etc.); series approximations. 

Price per collection: Sl4.95 Canctte/SI8.9S Diskette 
All three collection� are available for 539.95 (thrcccassems) and S49.9!i {three diskettes). 

\'ol11me 2 
Colln:tion t1: Chapter I · line&r, polynomial, multidimensional, parametric least squares. 
Collection n.: Chapter 2 - Series approximation techniques (economiz.ation, in\·ersion, re•·ersion, shifting, etc.). 
Collection 'l: Chapter 3 · Functional approllimations by iteration and r«ursion. 
Collection 14: Chapter 4 - CORDIC approximations to triaonometric, hyperbolic. uponential and logarithmic 

functions. 
Collection IS: Chapter !i · Table interpolation, differentiation and integration (Newton, LaGranae. splines). 
Collection �: Chapter 6 - Methods for linding the real roou of functions. 
Collection K7: Chapter 7 · Methods for finding the complex roots of functions. 
Collection Ill: Chapter 8 · Optimization by stccpest descent. 

Price per collection: SI4.9S Cassette/5\8.95 Diskette 
All eight collections arc aYailablc forS99.9S (ci&ht casltttes) and S l 29.95 (eight diskwes). 
Because the texts are 1 �itll part of the documentation, BASIC SCIENTIFIC SUBROUTINES, Vol11mes J and 1 arc available 
from DYNACOMP: 

BASIC SCIENTIFIC SUBROUTINES, Vol I (319 pages): S l9.9!i -t 7Sc postage 
BASIC SCIENTIFIC SUBROUTINES, Vol 2 (790 pages): S2J.9S + SUO postage 
Scc re•·iews in KILOBAUD and Dr. Dobbs. 

ROOTS (Available fur all computen) Prke 510.95 Cu.wttc1514.9!i Diskette 
In a nutshell, ROOTS simultaneously determines all the zeroes of a polynomial havins real coefficients. There is no limit on 
the degree of the polynomial, and because the procedure is itereti\'C, the accuracy is aenerally very good. No initial guesses arc 
required IS input, and the calculated roou are substituted back into the polynomial and the residuals displaye-d. 

ACTIVE CIRCUIT ANAL VSIS (ACAP) (48K Apple only) Price: 515.95 Cuaette/529.95 Dlshtte 
ACAP is the analos circuit dcsisncr's answer to LOGIC SIMULATOR. With ACAP you may analyze the reJponlt of an ac
ti�c or passive component circuit (e.g., a transistor amplifier, band p1u filter, etc.). The circuit may be probed 11 equal steps in 
frequency, and the resulting complell (i.e., real and imaginary) voltages II each component juncture examined. By plouing the 
tnBgnitudc of these voltages, the frequency response of a filter or amplifier may be completely determined with respc<:t to both 
amplitude and phll$C. In addition, ACAP prinu a statistical analysis of the ranae of voltaac respon.w:s which result from 
tolerance variations in the components. ACAP is easy to learn and use. Simply describe the circuit in terms of the clemcnu and 
their placement, and ut'tute. Cirelli! descriptions may be liVed onto ca.ssette or diskette to be rcaJ.Icd at a later time for uecu
tion or editing. ACAP should be part of e�cry circuit desianer's proaram library. 

LOGIC SIMULATOR (Apple only; 48K RAM) Prke: 524.9S Ca..&tette15U.9!i Dllkettr 
With LOGIC SIMULATOR you may easily test your complicated diaital !oak desi&n with respect to aiven :�et of inputs to 
determine how ,.·ell the circuit will operate. The elements which may be simulated include multiple input AND, OR, SOR. 
EXOR, EXNOR and NAND gates, u well as im·erters, J·K and D flip-nops, and one·shou. The response of the syuem is 
available every clock cycle. Inputs ma)· be clocked in ,.·ith �aryina dock cycle lcnathsldisplacemenu and dela)·s may be intro· 
duced to probe for glitches and race conditions. At the user's option, a timing diqram for any ai.-en set of nodes maybe plot· 
ted usin11 lliRES graphics. Sa�e your breadboardin& until the circuit is chn:ked b)· LOGIC SIMULATOR. 

ORDERING INFORMATION 
All orden lie processed and shipped within 48 hours. Pkalt enclose payment with order and include the appropriate computer in· 
formation. If pa�ina by VISA or Master Card, include all numbers on card. 

SblpplDa •ad HudUaa Cbarars 
Within North America: Add SI.SO 

I�UHry 
All orders (excluding books) are ltnt FirM Clus. 

Outside North America: Add lOIIi• (Air Mail )  

Q\IIDtUy OlleOIIDII 
Deduct 100:1 when ordcrin& 3 or more programs. Dealer d�ount schedules are a•·ailable upon request. 

I" CP/M Disks 
Add S2.SO to the listed diskette price for each 8" floppy ditk (IBM soft s«tored CP/M format). Programs run under 
Microsoft MDASIC or DASIC-80. 

!Vo "  CP/M DbkJ 
All software available on 8" CP/M disks is also available on !iV." disks, North Star format. 

Ask for DYNACOMP programs at your local software dealer. Write for detailed descriptions of these and other programs from 
DYNACOMP. 

DYNACOMP, Inc. (Dept. Bl 1427 Monroe Avenue Rochester, New York 14618 
24 hour order phone: (71 6)442·8731 recording 
Office phone (9AM·5PM EST): (716)442-8960 

New Vorl< Stale rnldeall plocue add 7�; NYS lain tax. 

Circle 1 36 on inqu iry card. 



Clocked Interrupts 
for the COSMAC Elf 

Clocked (periodic) interrupts are 
useful in ma·ny microprocessor appli
cations. My wish was to operate a 
data-logging system in the back
ground while my COSMAC Elf was 
also executing other tasks. Clocked 
interrupts provide a relatively simple 
software-control method for the 
background task without burdening 
the system with software timing loops 
or flag checks. 

Hardware 
The 1802 microprocessor, around 

which the Elf is built, has a simple 
interrupt capability, which consists of 
a single hardware interrupt-request 
line that, when set, causes the 
pointers to the registers being used as 
stack pointer and program counter to 
be saved in register T, the assignment 
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of register 2 as stack pointer, the 
assignment of register 1 as program 
counter, and further interrupt re
quests to be ignored by the 1802 until 
the interrupt-request line is reenabled 
by the execution of the RET (Return) 
instruction. 

The 1802 provides instruction for 
transferring T register contents to the 
stack; return from the interrupt-

Interlacing interrupt 
tasks can minimize 

interference. 

service routine is accomplished by re
storing the saved pointer values from 
the stack on execution of the RET 
instruction. The interrupt-request line 
can also be enabled and disabled 
under software control independently 
of the interrupt-service routine. 

If the interrupt clock were to be the 
only source of interrupts in the 
system, the clock design would pre� 
sent few challenges . But, as do many 
1802-based systems, my Elf includes 
an 1861 video-output processor. This 
device uses 1802 interrupt, direct 
memory access (DMA), and flag lines 
to produce low-resolution graphics 

with partial software control of the 
output format .  To use this capability 
concurrently with the clocked inter
rupts, some means for recognizing the 
source of an interrupt request must be 
provided. 

An interrupt-priority structure is 
common to management of multiple
interrupt sources. Such a structure is, 
however, not necessarily the best 
choice when two interrupt sources are 
involved. If synchronizing the inter
rupt requests does not otherwise han
dicap performance, interlacing inter
rupt tasks will minimize their in
terference with each other; such is the 
case here, and the interrupt clock was 
therefore designed to synchronize 
with . the 1861 . 

Additional hardware may not be 
needed in some instances. The inter
rupt clock could be fashioned in soft
ware by maintenance of a counter 
within the 1861 interrupt-service 
routine-a feasible alternative if the 
1861 were never disabled and if its 
DMA-out requests could be accom
modated even when no graphics out
put is intended. These constraints are 
sometimes awkward. 

The clock circuit is diagrammed in 
figure 1 for the bus used in the 



. Now NRI takes you inside the 
new TRS-80 Model Ill microcomputer 

to train you at home as the 
new breed uter specialist! 

NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 

service state-of-the-art 
microcomputers . . .  

It's no longer enough to be 
just a programmer or a technician. 
With microcomputers moving 
into the fabric of our lives (over 
250,000 of the TRS-80TM alone have 
been sold) , interdisciplinary skills 
are demanded. And NRI can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer. 

Learn At Home 
in Your Spare Time 

With NRI training, the program
mer gains practical knowledge of hard
ware; enabling him to design simpler, 

Training includes new TRS-80 Model III micro
computer, 6-function LCD Beckman multi meter, 
and the NRI Discovery Lab with hundreds of 
tests and experiments. 

(TRS-80 is a trJdemark of the Radio Shack division of Tandy Corp.) 

more effective programs. And, with ad
vanced programming skills, the techni
cian can test and debug systems quickly 
and easily 

Only NRI gives you both kinds of 
training with the convenience of home 
study No classroom pressures, no night 
school, no gasoline wasted. You learn 
at your convenience, at your own pace. 
Yet you're always backed by the NRI 
staff and your instructor, answering 
questions, giving you guidance, and 
available for special help if you need it. 

You Get Your Own Computer 
to Learn On and Keep 
NRI training is hands-on train

ing, with practical experiments and 
demonstrations as the very foundation 
of your knowledge. You don't just pro
gram your computer, you go inside 
it .  . .  watch how circuits interact . . .  inter
face with other systems . . .  gain a real 
insight into its nature. 

. You also work with an advanced 
liquid crystal display hand-held multi
meter and the NRI Discovery Lab, per
forming over 60 separate experiments. 
You learn troubleshooting procedures 

and gain greater understanding of the 
information. Both microcomputer and 
equipment come as part of your training 
for you to use and keep. 

Send for Free Catalog . . .  
No Salesman Will Call 
Get all the details on· this exciting 

course in NRI's free, 100-page catalog. 
It shows all equipment, lesson outlines, 
and facts on other electronics courses 
such as Complete Communications with 
CB, TV/Audio and Video, Digital Elec
tronics, and more. Send today, no 
salesman will ever bother you. Keep up 
with the latest technology as you learn 
on the latest model of the world's most 
popular computer. If card has been used, 
write to: 

N R I NRI Schools 
McGraw-Hill Continuing 

·� rj � Education Center f":Jn• r;: 3939 Wisconsin Avenue I .  I • Washington, D.C. 20016. 

We'll train you for the good jobs! 
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Figure 1: Schematic diagram of the clock hardware and its connection to the Elf II bus. The clocked -interrupts are developed from 
system-timing signals to alternate with interrupts from the video display; neither will interrupt the other while it is being serviced by 
the processor. A set of DIP switches allows the user to select a division factor so that interrupts can occur at regular intervals from 
about two per second to one per minute. 

Netronics Elf II; other Elf versions dif
fer. in their bus structures. Clock
interrupt requests are synchronized 
with those from the 1861 by driving 
the clock counter from the 1861 Dis
play Status line, which remains active 
even when the 1861 is disabled. The 
line goes low twice during each 1861 
video frame, or at about 122 Hz 
when the Elf is operated with a con
ventional 3 .58-MHz crystal. The rate 
is divided by IC4, a 4020 CMOS 14-
stage binary counter; the last eight 
stages provide interrupt-output rates 
ranging from about two requests per 
second to about one per minute. 

The counter-output lines are fed 
through a set of switches to ICS, an 
eight-input programmable gate. The 
interrupt rate is determined by which 
switch is closed. You may use a con
trol bit (D6) to disable the clock when 
desired; a second control bit (DS) 
resets the clock counter. With this 
arrangement, the clock-interrupt re
quest remains present for up to one 
full clock interval when not im
mediately answered. 
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The interrupt source may be 
recognized by a Display Status signal 
test within the interrupt-service 
routine. In the Elf II, this 1861 output 
is fed to 1802 flag line 1, so it is readi
ly accessible in software. Display 
Status is set low twice during each 
1861 display frame: once during the · 

last four horizontal video scans of the 
vertical-retrace time and again in the 
final four scans of the display frame. 
The 1861 interrupt-request signal is 
present only during the last half of the 
first of the two periods (when Display 
Status is low).  Advancing the clock 
counter on the trailing (low-to-high) 
edge of the Display Status signal 
initiates the clock-interrupt requests 
while Display Status is high; those 
from the 1861 occur while Display 
Status is low. Thus a prompt test of 
flag line 1 within the interrupt-service 
routine can be used to distinguish 
between the two interrupt sources. 

The clock-interrupt requests might 
occur at the end of the Display 
Status-low period just preceding the 
1861 video-display time, rather than 

N umber Type + 5 V  G N D  

IC1 CD4081 1 4  7 
IC2 CD4042 1 6  8 
IC3 CD4049 1 6  8 
IC4 CD4020 1 6  8 
IC5 CD4048 1 6  8 

when Display Status goes high at the 
end of this time. If this happens, the 
clock-interrupt service activity and 
the 1861 display generation are over
laid rather than interlaced. This prob
lem does not arise, however, if the 
1802 interrupt line remains disabled 
from the beginning of the display 
generation until after termination of 
the second low period. 

In this case response to the first 
mistimed clock-interrupt request is 
delayed until after passage of the pro
per Display Status-low signal. The 
consequent delay of the clock reset 
(initiated within the interrupt-service 
routine) insures correct timing for 
subsequent clock-interrupt requests. 
The interrupt-reenable delay needed 
for this adjustment is usually inher-
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characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 
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Improved data rel iab i l ity, result ing from superior ampl itude and bit shift 
characteristics, opt imizes operator efficiency and reduces processing time for 
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And Data Trak's un ique modular design means s imp l ified field servicing for 
you and your customers. 
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Expanded storage capacity • Two-s ided, double-density 

Fully IBM compatible • IBM 3740 and System 32 dr ives • IBM 3600 and 4964 
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Proven head carriage assembly • Ceramic head with tunnel erase • Dual-head 
flex mounting arrangement • Superior head load dynamics 

Fast, precise steel belt drive • Fast access time - 3 ms track-to-track • Low 
friction and min imum wear • Low power dissi pation 

Additional features • ISO standard write protect • Programmable door lock • 
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Listing 1: A clock-test program illustrates interrupt-service- techniques. 

Instr- PHI , 4  
Label uction Argument Comments LDI COUNT . O  � X=O , P=O Disable 1 802 PL0 , 4  

interrup t response LDN , 4  Increment count 
LDI PAGE ADI ONE 
PHI , 1 STR , 4  
PHI , 2  STR , 2  Disp lay count 
PHI , 3  OUT , 4  
PHI , 4  DEC , 2  
LDI I NT . O  LDI CLKSET Reset cloak timer 
PLO , 1 STR , 2  
LDI STACK . O  OUT , 5  
PL0 , 2  8R RET INT Loop to return 
LDI MAIN . O  MAIN 8N4 MAIN Wai t  for i nterrupt 
PL0 , 3  or c loak d isable 
LDI COUNT . O  OUT , 5  CLKDIS Disable cloak 
PL0 , 4  HOLD 84 HOLD ho ld d isable 
LDI ZERO Initialize c l ock OUT , 5  CLKEN8 Reenable cloak 

counter 8R MAIN 
STR , 4  
OUT , 4  ZERO Display initial 

count 
OUT , 5  CLKSET Start clock , with STACK 

reset 
R ET X=3 , P=3 Jump to ma in , with Register usage : 

interrupt enable R 1  Interrupt program counter 
COUNT R2 Interrupt stack pointer 
RET INT LDXA [nterrupt-service R3 Main p rogram counter 

return , restore R4 Storage pointer 
registers 

P HI , 4  Constants : 
LDXA CLKEN8 40* 
PL0 , 4  CLKDIS 00 
LDXA CLKSET 6011 
SHL ONE 0 1  
LDXA PAGE 00 
R ET ZERO 00 

INT DEC , 2  Entry , save register 
contents on stack Hex dump : 

SAV T ( old X , P ) 
DEC , 2  
STXD D 
RSHR 
STXD DF 
GL0 , 4  
STXD R4 . 0  
G H I  , 4  
STXD R4 . 1 
LDI PAGE Set up pointer 

to COUNT 

ently present in 1861 interrupt-service 
routines, so an additional software 
burden is seldom imposed by this re
quirement. 

A stand-alone clock could be use
fully improved if interrupt-rate selec
tion was placed under software con
trol. Replacement of the manual 
switches with logic gates achieves 
this. With two control bits perform
ing the interrupt-disable and counter
reset functions, the remaining six can 
directly access six of the 4020 
counter-output lines, or four can help 
a 4514 4-to-16 line decoder access all 
14 counter-output lines. In the last in
stance, selecting one of the two un-
1,1-Sed decoder-output lines effectively 
disables the clock and no separate dis-
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Location Contents 
0000 7 1  00 FB 00 8 1  B2 83 84 FB 26 A 1  F8 FF A2 F8 43 

1 0  A 3  F 8  1 D  A 4  F 8  00 54 64 00 65 60 *70 3 3  00 72 84 
20 72 . A4 72 FE 72 70 22 78 22 73 76 73 84 73 94 73 
30 F8 00 84 F8 1 D  A4 04 FC 01 54 52 64 22 F8 60*�2 
40 65 30 1 E  3F 43 65 00 37 47 65 401130 43 

Notes : 
*Hardware dependent , see text . 

able bit is necessary. The decoder 
contains internal latches, so the 4042 
latch (IC2) shown in figure 1 can also 
be eliminated. 

Software 
The interrupt clock's operation 

with your assembly-language pro
grams presents few difficulties. 
Register 1 must be reserved as the 
program counter in the interrupt
service routine, and register 2's use as 
the stack pointer in this routine must 
also be anticipated. To assure that 
these registers are initialized before 
they are called upon by the interrupt
service routine, interrupts must be in
hibited upon the 1802's initial entry 
into the run mode, following reset. 

Because no prov1s10n is made for 
clock-hardware-interrupt requests to 
be disabled by 1802 reset, . interrupt 
inhibition must be performed in soft
ware. The 1802 interrupt response is 
automatically disabled for one in
struction following reset, providing 
sufficient time for this action to be ac
complished by execution of a DIS 
(disable) instruction as the program's 
first instruction at location 0000. 

Execution of the DIS instruction 
also reassigns the stack-pointer and 
program-counter registers, through 
replacement from the stack of the . . 
contents of registers X and P .  When
ever the same register is being used as 
both program counter and stack 

Text continued on page 312 
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Listing 2: Coordination of clock and video display is tested by displaying clocked count on screen. 

Instr- SEX , 2  
Label uction Argument Comments DEC , O  � X=O , P=O D isable 1 802 PLO , O  

interrup t response ( DMA) 
GHI , O  Initialize reg isters SEX , 2  
PHI , 1 DEC , O  
P HI , 2  PLO , O  
LSKP Reserve display ( DMA) 
IDL space SEX , 2  
IDL DEC , O  
PHI , 3  PLO , O  
PHI , B  ( DMA) 
P HI , C  BN1 R EFR 
PHI , D  BR RTN 
PL0 , 7  Init ialize c lock HOLD B4 HOLD Hold 1 8 6 1  disable 

counter TVON IN , 1 Enable 1 86 1  
LSKP LDI ZERO Start , translation 
IDL PL0 , 8  of clock count to 
IDL PL0 , 9  dec imal , reset 
LDI INT . O  digit counters 
PLO , 1 LDI DGTSU .O Initialize digit 
LDI STACK . O  PLO , D  pointer 
LSKP GL0 , 7  G e t  count 
IDL LH SMI HUND Extract hundreds 
IDL BM TENS digit 
PL0 , 2  INC , 8  
LDI MAIN . O  BR LH 
PL0 , 3  TENS ADI HUND 
RET X=2 , P=3 Jump to main , with LT SMI TEN Extract tens digit 

interrupt enable & BM UNITS 
R2 assigned as INC , 9  
stack pointer BR LT 

IDL UNITS ADI TEN 
IDL STR , D Store digits 

MAIN LDI RESET Activate c lock DEC , D  
STR , 2  GL0 , 9  
OUT , 5  STR , D  
DEC , 2  DEC , D  
LSKP GL0 , 8  
IDL STR , D  
IDL BNZ DISPLY Test for nil 

LMAIN BN4 TVON Top of MAIN loop ADI TEN hundreds digit 
OUT , 1 Disable 1 8 6 1  vi deo STR , D  Blank if nil 
DEC , 2  INC , D  Test for n i l  tens 
BR HOLD LDN , D  digit 
IDL BNZ DISPLY 
IDL ADI TEN Blank if nil 

RTNC LDI RESET Interrup t -service STR , D  
routine DISPLY LDI DGTSH.O Format decimal count 

STR , 2  Reset clock PLO , D for video display 
OUT , 5  LDI DSTRT Initialize display 
BR SKIP PLO , B  pointer 
IDL LDI MSKC1  Column mask to stack 
IDL STR , 2  

SKIP DEC , 2  LDSP LDN , 2  Digit loop 
INC , 7  Increment clock SHR 

count STR , 2  
GL0 , 7  GLO , D  
STR , 2  SHR 
OUT , 4  BNF ADV Test for display 

RTN LDXA Restore registers byte hi/lo nibble 
RET LDI MSKC2 Reset column mask 

INT NOP Entry to interrupt STR , 2  
service routine INC , B  Increment display 

DEC , 2  Save register pointer 
SAV contents on stack ADV LDA , D  Load charac ter-table 
DEC , 2  SHL pointer 
STXD ADI CHARO . O  Add base address 
SEX , 2  Timing PLO , C  
BN1 RTNC Test for clock LDA , C  Load character bits 

interrupt P HI , A  t o  working storage 
INC , 2  LDI BITCNT Initialize bit 
GHI , 1 Set up DMA pointer PLO , A  counter 
PHI , O  for video output LDI COLCNT Initialize column 
LDI DISP . O  PL0 , 8  counter 
PLO , O  LCOL DEC , 8  Column loop 

REFR GLO , O  Display refresh loop decrement count 
SEX , 2  Timing GLO , B  Reset d isplay 
( DMA )  Listing 2 continued o n  page 312 
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Micr�computer Workstations 
/rom .$7,995.00 , 

. . . .... � 

-··f =--3 

CI-1 103LK - LSI 1 1/2 CPU, 64KB 
Memory, power supply, KEV 1 1  in 16 slot 
rack mountable chassis . . . . $2,450.00 

PDP 1 103SE - LSI 1 1/2 CPU, 64KB 
Memory, power supply, KEV 1 1  in 8 slot 

rack mountable chassis . . . . $2,695. 00  

Cl-1 1/23 A C  - LSI 1 1/23 CPU, MMU, 
256KB Memory, power supply, in 16 slot 
rack mountable chassis . . . . $4,995. 00  

Cl9448-96 - 96 mega byte cartridge disk 
system with controller. 80 mega bytes fixed 

and 16 mega bytes removable . . . . . . . . .  . 

$10,500. 00 

CI-MWS03-SB - LSI 1 1/2 computer workstation. 
LSI 1 1/2 CPU, 64KB Memory, power supply, KEV 1 1 ,  

i n  1 6  slot rack mountable chassis. 2 port serial 1/0. 
CRT terminal. 1 mega byte floppy disk system. Desk· 

top workstation . . . . . . . . . . . . . . . . . . . .  $7,995.00 

CI-MWS23-MB - LSI 1 1/23 computer work· 
station. LSI 1 1/23 CPU, MMU, 256KB Memory, 
power supply, in 16 slot rack mountable chassis. CRT 

terminal. 10 mega byte cartridge disk system. 4 port 

serial 1/0. Desktop workstation . . . . . $11 ,995.00 

-· � - - ·- --:� '*-�����-� II 
�; r 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MVCH. 

Chris/in Industries, Inc. 
3 1 352 V ia  Co l inas • West lake V i l l age,  CA 91 362 • 21 3-991 -2254 • TWX 9 1 0-494-1 253 

LSI II is a trademark of Digital Equipment Corp. 
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Listing 2 continued: 

SMI DIGDEC pointer 
PLO , B  
LDI ROWCNT Initialize row 
PL0 , 9  counter 

L'ROW DEC , 9  Row loop , decrement 

9D 
30 
55 
54 
45 
5C 
00 
00 

count 
llEC , A  Decrement bit count 
GLO , B  Advance d isplay 
ADI ROWADV pointer 
PLO , B  Register u s  age : 
GHI , A  Extract character RO DMA pointer 
SHL bits , 
P HI , A  

to DF R1 Interrupt program counter 
R2 Stack pointer 

LDN , B  Load d is play byte R3 M�in p rogram counter 
OR P rocess b it , set R7 . 0  Clock count 
BDF PLOP Test & 
XOR reset if reset 

R8 . o  Hundreds d igit , column counter 
R9 . 0  Tens digit , row counter 

PLOP STR , B  Replace byte RA . O  Bit counter 
GLO , A  Check b i t  count RA . 1  Character byte , working storage 
BNZ END ROW RB Display pointer 
LDN , C  Update character RC Character-table pointer 
PHI , A  
LDI B ITCNT 
PLO , A  

byte RD Digit pointer/counter 

Constants : 
END ROW GL0 , 9  Check row count BIT CNT 08 

COLCNT 03 
DIGDEC 28 
DSTRT 26 

BNZ LROW Loop if not done 
LDN , 2  Sh ift column mask 
S HR 
STR , 2  HUND 64 
GL0 , 8  Check column count . M,SKCl 1 0  
BNZ LCOL Loop if not done MSKC2 80 

RESET 60 
ROWADV 08 
ROWCNT 05 

GLO , D  Check digits count 
SMI CHARO . O  
BNZ LDSP 
BR LMAIN 

STACK 
DGTSH 

DGTSU 

Loop if not done 
End main loop 
Stack space 

Digits storage 

TEN OA 
ZERO 00 

Hex dump : 
Location Contents 

0000 .;;7:;:'1 "';0;;;0�90�B:;-1--;B;;;2;-;;Cn-B-;O;-;O:-:::OO�B::::3-B;::;B�-;:;B::::C--;B;;;D:--:-A::-7--:C::;;B:-:::OO:-:Oc:O 

CHARO 74 Character table 

10 F8 3F A 1  F8 DF C8 00 00 A2 F8 20 A3 70 23 00 00 
20 F8 60 52 65 22 C8 00 00 3F 5E 6 1  22 30 5C 00 00 
30 FB 60 52 65 30 3B 00 00 22 1 7  B7 52 64 72 70 C4 
40 22 78 22 73 E2 3C 30 1 2  9 1  BO FB 00 AO 80 E2 E2 
50 20 AO E2 20 AO E2 20 AO 3C 4D 30 3D 37 5C 69 F8 
60 00 AB A9 FB E2 AD B7 FF 64 3B 6E 1 B  30 67 FC 64 
70 FF OA 3B 77 1 9  30 70 FC OA 5D 2D B9 5D 2D BB 5 D  
80 3A Be FC OA 5D 1 D  OD 3A Be FC OA 5D FB EO AD F8 
90 26 AB F8 1 0  52 02 F6 52 8D F6 3B AO FB BO 52 1 B  
AO 4D F E  F C  E3 A C  4 C  B A  F 8  0 8  A A  FB 0 3  A B  2 B  8B FF 
BO 2B AB FB 05 A9 29 2A 8B FC 08 AB 9A FE BA OB F 1  
C O  3 3  C3 F 3  5B BA 3A C C  O C  BA F 8  08 AA 89 3A B5 02 
DO F6 52 B8 3A AD BD FF E3 3A 95 30 28 00 . 00 00 00 
EO 00 00 00 74 5C 4F C2 9D 52 8D 54 70 BE ED 64 75 
FO 64 9D 30 55 54 45 5 C  00 00 

5C 
4F 
C2 
9D 
52 
8D 
54 
70 
BE 
ED 
64 
75 
64 

Text continued from page 308: 

pointer (as on entry into the run 
mode following reset), any instruc
tion that references the stack actually 
accesses the byte immediately follow
ing the instruction in memory. Thus 
the initial DIS must precede an im
mediate data byte of value 00 to 
preserve register 0 as program 
counter and stack pointer until other 
registers are set up to perform these 
functions. 

Several considerations must be 
kept in mind in the development of 
the interrupt-service routine. Basical
ly, the contents of all registers outside 
the routine should be the same on 
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departure from the routine as at the 
time of the interrupt .  Thus the con
tents of any register used by the 
interrupt-service routine and the ex
t e r n a l  p r o g r a m  s h o u l d  b e  
saved-normally by storage on the 
stack-before the register is used 
within the routine. After the interrupt 
task is completed, contents are 
restored to their registers before 
returning to the interrupted program. 

To illustrate the preceding points, 
listing 1 provides a program to verify 
the clock's basic operation. The 
interrupt-service routine is somewhat 
more complex than necessary to dem
onstrate the treatment of registers . 

The contents of registers used by the 
routine-0, OF (in case of overflow 
on execution of the ADI at 0037), and 
4-are all saved and restored, in addi
tion to X and P. Also note the 
routine's loop structure, which causes 
register 1 to point to the routine entry 
upon exit from it .  

The interrup t-service routine 
operation in listing 1 counts the inter
rupts serviced and shows this count 
on the Elf II's display, accessed in the 
Elf II via output port 4. Clock opera
tion is inhibited by pressing the Elf I 
(input) key, which is connected to 
1802 flag line 4 in the Elf II .  The 

Text continued on page 316 



This is a picture 
of all the printers in the world 

that outsell the MX-80. 

E 
The one thing you can't beat in the marketplace is value . 
And there simply isn't a better combination of reliabil
i ty, print quality, features and price in an SO-column 
printer than the Epson MX-SO. Anywhere on earth . 

But while we're pleased to make the best-selling SO
column printer in the world, we're hardly surprised . 
Because we decided a long time ago that the way to suc
ceed in this business is to build a good product, sell it at 
a fair price, and stand behind it. 

So we built our MX-SO with features like a choice of 
24 different type faces, graphics that rival plotters, logi
cal seeking, bidirectional printing and the world's first 
disposable print head. We priced it at under $650 . And 
if it breaks, we'll be here to fix it. 

That seems like a straightforward enough policy. But 
when we first introduced the MX-80, the competition 

• 

la ughed . Now they ' re cutting prices,  intro duc ing 
"new" models, and running splashy color ads, all in an 
effort to catch up . And they're not laughing. 

But you don't have to take our word for it. You've got a 
choice: you can buy the printer that's been embraced by 

several hundred thousand 
computer fanatics  a l l  
over the worl d .  O r  you 
can buy something else. 
And take your chances. 

EPSON 
EPSON AMERICA, INC. 

3415 Kashiwa Street, Torrance, CA 90505 • (213) 539-9140 

Circle 150 on inqu i ry card. BYTE January 1982 313 



Listing 3: Tiny BASIC machine-language modifications to add clocked interrupts when using serial v ideo terminal for 110. 

Loca- Instr-
t ion Label uction Argument 
0000 DIS X=O , P=O 

02 LBR BASIC 

05 SEX , 8  
0 6  DIS X=O , P:O 

OOOF SEP , 8  

0020 PRGSTRT 

0086 RESET 
87 COUNTH 
88 COUNTL 
B9 CONTINIT B3 SKIP 
BB BN4* CONTI NIT 

BD DIS X=2 , P=3 

0 1 06 LCHARIN LBR CHARIN 
09 LBR CHAROUT 

0 1 1 3  STKRES 

0 1 1 C  PRGSTRT 

0 1 82 CLKENB 

0 1 A2 CLKDIS 

0202 INTI NIT 

OA7F ENDCHIN 

OAA4 ENDCHOU 

0 8 1 3  LCHARIN 

OB87 CLKENB SEX , 3  
88 RET X=D, P=5 
8A CLKDIS SEX , 3  

8B DIS X=D, P=5 
80 CHAR IN GHI , E  

8E BNZ CONT . A  
90 SEP , 5  

9 1  CONT . A  SEX , 3  

92 WAIT BN4* WAIT 
94 DIS X=2 , P=3 
96 SHR 
97 SMI ONE 

99 SEP , 4  HALFTIME 
9C B4* CONT . B  
9E SEX , 3  
9F RET X=2 , P=3 
A1 BR CHAR IN 
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Comments 
D isable 1 802 

interrupt response 
Branch to BASIC 

start 
Monitor entry , with 

1 802 interrupt 
d isable 

Complete monitor 
link 

Address of BASIC 
program start 

Clock reset code 
Clock count storage 

Initialization 
Wait for serial 

input 
Disable clock 

Entry address 
Entry address 

ML stack reserve 

Address of BASIC 
p rogram start 

IL jump table entry 
for clock enable 

IL jump table entry 
for clock d isable 

Branch to finish 
interrupt setup 

Branch to enable 
c l ock on exit from 
input routine 

Branch to enable 
clock on exit from 
output routine 

To funnel serial 
input through 
clock d isable 

Clock enable routine 
by 1 802 enable 

Clock d isable 
routine 
by 1 802 d isable 

Terminal input 
routine 

Return if cannot 
handle 

Prepare to d isable 
clock 

Wai t  for input 
Disable clock 
Adjust timing delay 

for extra instr-
uctions 

False alarm , 
enable c lock 

A3 CONT . B  SEX , 2  Timing 
A4 SEX , 2  
AS LBR STARTRD Begin input 

p rocessing 
A8 ENDCHIN SEX , 3  Enable clock at end 
A9 RET X=2 , P=3 of i nput 
AB LBR FULL TIME Finish up 
AE CHAROUT SEX , 3  Disable c lock for 
AF DIS X=2 , P=3 character output 
B1 LBR STARTWR Begin output 

processing 
B4 ENDCHOU SEX , 3  Enable clock at end 
B5 RET X=2 , P=3 of output 
B7 GLO , C  
B8 LBR* FINWR Finish up 
BB IN TIN IT PL0 , 7  Interrupt 

initialization 
BC LDI INT . 1  Set up R 1  as inter-
BE PHI , 1 rup t p rogram 
BF LDI INT . O  counter 
C 1  PLO , 1 
C2 SEX , 3  For OUT byte 
C3 BNF CONT . C  Test cold/warm start 
C5 OUT , 5  ENABLE Warm, enable clock 
C7 LBR CONTWARM & continue 
CA CONT .C R ET  X=D , P=7 Cold , enable 1 802 
cc COUNT H . O  & reset clock 
CD G HI , D  Zero count 
CE STXD 
CF STXD 
DO OUT , 5  Reset 
D1 SEX , 3  
02 LBR CONTINIT Back to mainstream 
D5 RTN- SEX , 2  Interrupt rou tine 
D6 LDXA Restore registers 
D7 sm.. 
D8 LDXA 
D9 RET & return 
DA INT DEC , 2  Entry 
DB SAV Save registers 
DC DEC ,2 
DD STXD 
DE SHRC 
DF STR ,2 
EO LDI COUNTL . 1  Set up RO as 
E2 PHI , O  pointer to clock 
E3 LDI COUNTL . O  count 
E5 PLO , O  
E6 SEX , O  
E7 LDI ONE Increment count 
E9 ADD 
EA STXD 
EB LDI ZERO 
ED ADC 
EE STXD 
EF OUT , 5  Reset clock 

counter 
FO BR RTN 

Addresses and constants : 
BASIC 0 1 00 
CONTWARM 02 1 A  
ENABLE 40 
FINWR OADE 
FULL TIME OOF6 
HALFTIME OOF9 
ONE 0 1  
PRGSTRT OBF2 
RESET 60 
SKIP E1 
STARTRD OA65 
STARTWR OA83 
STKRES 1 C  
ZERO 00 

Listing 3 continued on page 316 



Double your 
disk storage capacity. • • 

-

simply by switching 
· 

· to Omni's new 
If you have an Apple, TRS-80, Zenith, North Star or 
any other single-sided 51f4" disk drive, you can 
double disk capacity by simply switching to the 
Flip/Floppy disk from Omni. It works just like your 
present disks, except you can flip it over and 
record on the reverse side. So you can consolidate 
programs and files that used to require two disks. 
You can halve your disk requirements. And save 
money. 

Each disk comes with some impressive specifica
tions: They're certified error-free at more than twice 
the error-threshold of your system. Rated for more 
thOn 12 million passes without disk-related errors or 
significant wear. And precision fabricated with such 
standard features as reinforced hub rings. 

$26.00-Five pack 
(Equivalent to 1 0  single-sided disks) $50.00-Ten pack 
(Equivalent to 20 single-sided disks) 

Free 
Protective plastic 
storage case with each 
10 pack ordered by 
3/1 /81 

Order tol l-free (800) 343-7620. 
I n  Mass. (617) 799-0197. 

Circle 281 on inqu i ry card .  

reversible d isk. 
Call Omni toll-free today. Get premium disks. Twice 
the capacity. A full money-back guarantee. 
Unbeatable price. And if you order a ten pack now, 
a free $5.00 storage case as well. 

\liN I 
Omni Resources Corporation 
4 Oak Pond Avenue, Millbury, MA 01527 
(800) 343-7620 In Mass. (617) 799-0197 

Dealer inquiries invited. 
Software Houses: We also offer duplicating and 
formatting services. 

Send the following Fl ip/Floppy disks. 
I u nderstand they have a full 90 day money-back 
guarantee if I'm not completely satisfied. 
System & model # 

_ Five packs @ $26 .00 S·-----
_ Ten packs @ S50.00 • s. ____ _ 

• includes plastic case 

Shipping and handling S 1.50 
5% sales tax (Mass. only) $ ____ _ 

Total $ ____ _ 
_ Check (to Omni Rescurces) _ C.O.D. 

_ Master Card Visa 

Card # ___________ Exp. ___ _ 
Name 

Address 

Tel _________________ __ 



Listing 3 continued: 
Hex list : -

Location �C_2!on�t�e�n�t s�,------;;-;;-;:;;;-;;-;---=--------------;:;n DODO 7 DO CO 0 1  DO EB 7 1  DO • • DB 

0020 

OOB6 

0 1 06 

0 1 1 3  

0 1 B2 

0 1 A2 

0202 

OA7F 
Bo 

OAA3 

OB1 3 

OBB7 
90 
AD 
BO 
co 
DO 
EO 
FO 

Notes : 

DB F2 

AB 

D5 E3 
23 30 

1 C  

DB B7 

DB BA 

DB BB 

60 DO 00 36 E1  3F*B9 71  23 

CO DB BD CO OB AE • 

• DB F2 

• DB 

CO DB B4 

01 06 

E3 70 D5 E3 71  D5 9 E  3A 91  
3F*92 7 1  2 3  F 6  F F  0 1  D4 00 F 9  37*A3 E3 70 
BD E2 E2 CO OA 65 E3 70 23 CO 00 F6 E3 7 1  

23 CO OA B3 E3 70 23 Be CO*OA DE A7 FB OB B1 F8 
DA A1 E3 3B CA 65 40 CO 02 1 A  70 D7 B7 9 D  73 73 
65 E3 CO 00 B9 E2 72 FE 72 70 22 78 22 73 76 52 
F8 00 BO FB B8 AD EO FB 01 F4 73 F8 00 74 73 65 
30 D5 

*For unmod ified Netronics Tiny BASIC,  change B4 ( 37 )  
to BN4 ( 3F ) , BN4 ( 3 F )  to B 4  ( 37 ) ,  and the LBR ( CO )  
a t  OBBB t o  SEP , 5  ( D5 ) . 

Need a Real-Time Multi-Tasking 
Executive for 8080 and Z80? 

ANI� 
· Faultless operation proven in world wide use 
· Truly hardware independent 
· Optimized for fast interrupt response 
· Minimal memory require ments 
• ROMable for control applications 
· Terminal Handler is CP/M BDOS compatible 
· Console Driver supports Intel iSBC b oards 
· SYSGEN speeds user system configuring 
· Program in PLIM, Fortran, Pascal or Assembler 
· Source code included (Intel or Zilog mnemonics) 
· Unlimited use licence agreement 
· Complete documentation (available separately) 
· Low cost 

Dealer enquiries i nvited 

�ll: KADAK Products Ltd. =tF 206-1847 West B roadway Avenue 
Vanco u ver, B .C,  Canada V6J I Y S  
Telephone (604) 734-2 796 

CP/M is a t rademark o f  D igital  Research Corp. ;  Ri'v!XIHO, i SBC Me trade111Mks of I n t e l  Corp. 

316 january 1982 © BYrE Publications Inc Circle 200 on i nquiry card. 

Text continued from page 312: 

clock-control byte is sent in this and 
other program listings to parallel port 
5, with bits 6 and 7 ( i . e . ,  OS and 06) 
used for clock reset and enable, 
respectively (see figure 1 ) .  These 
assignments should match the hard
ware implementation of the clock 
with which the program is run. 

Listing 2 illustrates modification of 
a standard 1861 display routine to 
sort 1861 and clock interrupts. The 
clock portion of the interrupt-service 
routine again counts clock interrupts, 
and the count is sent to the Elf II's 
display and the 1861 video-display 
device. The video-displayed count is 
translated from hexadecimal to 
decimal before being formatted for 
storage in the display memory area. 
The I key disables the 1861 in this 
program, permitting independent 
clock operation to be checked. 

The interrupt-service routine's par
ticular placement within the overall 
program (see listing 2) is not critical; 
the arrangement shown is simply the 
first that gave a reasonably efficient 
procedure for allocating memory 
space to the display area. Allocation 
is normally straightforward, but the 
decision to confine the program (in
cluding display) entirely to a single 
page of memory makes it less so. 

The possible disruption of 1861 
timing, however, requires serious 
attention. A strict relationship must 
be preserved between the onset of 
1861 interrupt and DMA requests and 
the 1802 instruction fetch/execute 
cycle, in order to maintain a j itter
free video display. To preserve this 
timing relationship, no three-cycle 
(fetch/ execute/ execute) instructions 
are included within the interrupted 
program; the one-cycle 1802 interrupt 
response is compensated by including 
an odd number of such instructions 
within the interrupt-service routine, 
preceding the first low SYNC pulse 
output by the 1861 subsequent to the 
1802 interrupt response. For 1861 
interrupts, the pulse normally occurs 
on the thirteenth 1802 machine cycle 
following the 1802 interrupt-request 
response. 

The SYNC pulse location within 
the clock-interrupt-service sequence 

Text continued on page 320 



Computer experts 
(the pros) U$ual/y have big 
computer experience. 
That's why when they shop 
system software for ZBO 
micros, they look for 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DATA INTEGRITY: FILE & 
AUTOMATIC RECORD LOCKING 

The b i g g est cha l lenge 
fo r any mu l t i -use r  system 
i s  co-ord i n at i n g  req uests 
from several users 
to change the same record 
at the same t i m e .  

Without  proper  
co-ord i n at i o n ,  the  
confu s i on and prob lems 
of inaccurate o r  even 
destroyed d ata can be 
stagg e ri n g .  

O u r  F i l e  a n d  Automatic 
Record Loc k i n g  feat u res 
solve these prob lems.  

For  exa m p l e :  n o rmal ly  
a l l  users can v i ew a 
part i c u l a r  record at the 
same t i m e .  But ,  i f  that  
record i s  b e i n g  u p d ated 
by one user ,  automatic 
record l oc k i n g  w i l l  deny a l l  
othe r users access to t h e  
reco rd u n t i l  the  u p - d ate i s  
completed .  So records 
are always accu rate , 
u p-to-date a n d  i nteg rity 
i s  ass u re d .  

P ros d e m a n d  f i l e  & 
automat i c  record l o c k i n g .  
OASI S  h a s  i t .  

SYSTEM SECURITY: 
LOGON, PASSWORD 

& USER ACCOUNTING 

Contro l l i n g  who gets on 
your  system and what they 
d o  once they ' re on i t  i s  the 

essence of system secu rity.  

Circle 302 on inqu i ry card. 

(THEN COMPARE.) OASIS IS AVAILABLE FOR 
SYSTEMS: Altos: Compucorp: Cromemco: 
Oelta Products: Digital Group: Digital 
Mocrosystems: Oynabyte: Godbout: IBC: 

Without  t h i s  contro l ,  
u n authorized use rs cou ld  
access your  programs and 
d ata and d o  what they l i k e .  
A f r ig hten i n g  p rospect 
isn ' t  i t?  

And m u l t i -use rs 
can m u lt i p ly the p ro b l e m .  

B u t  wi th  the Logo n ,  
Passwo rd and Pr ivi l ege 
Level  featu res of M u lt i - User 
OAS I S ,  a system manager 
can specify fo r each user 
wh i c h  p ro g rams and f i les  
may be accessed -
and for what p u rpose. 

Secu rity is fu rther  
en hanced by User  
Account ing - a  feat u re that 
lets you keep a h i story 
of w h i c h  user  has been 
l o g g e d  on , when and 
for  how l on g .  

Pros i n s i st on these 
secu rity feat u res.  
OASI S  has them.  

EFFICIENCY: 
RE-ENTRANT BASIC 

A m u l t i - user  system 
i s  often not even p ractical 
on comp uters l i m ited 
to 64K memory. 

OASIS  Re- entrant 
BAS I C  makes i t  pract ica l . 
�w? 

Because a l l  users use a 
s i n g l e  run-t ime BAS I C  

m od u l e ,  to  execute the i r  
c o m p i led p rog rams,  less 

memory i s  need e d .  Even 
if  you have more than 64K ,  
yo u r  pay-off i s  cost sav i n g  
and m o re effi c ient  use 

Index: lntersystems: North Star: Onyx : 
SO Systems: TRS 80 Mod I I :  Vector 
Graphic: Vonmex. 

CONTROLLE R S: Bell  Controls: Cameo: 
Corvus: Kanan: M•cromation: M•cropol•s : 
Tarbell: Teletek : Th1nkertoys: X Camp. 

Wnte for complete. 
free Appl1cat•on Software D•rectory. of a l l  the memory you h ave 

avai l a b l e - because i t  · - - - - - - - - - - - -
services m o re users .  1 PLEASE S E N D  ME: 

Sound l i ke a p ro feat u re ?  1 
It i s .  And OASIS  has i t .  I 
������� � 

I 
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; I 
M u l t i - U ser  OAS I S  s u p p o rts : 
as many as 1 6  term i na ls  1 
and can run i n  as l i t t le as 1 
56K memory. O r ,  with 1 
bank switc h i n g ,  as much 

AND LOTS MORE . . •  

as 784K. 
M u l t i -Task i n g  l ets each 

user  run m o re than one 
job at the same t i m e .  

An d there ' s  o u r  BAS I C 

a compi ler ,  inte rpreter and 
debugger  a l l  i n  one.  
An OASIS exc l u s ive.  

St i l l  more :  Ed i tor ;  Hard 
& Flo ppy D i s k  Su pport ;  
Keyed ( !SAM ) ,  D i rect & 
Sequent ia l  F i l e s ;  M a i l - Box;  
Sched u l e r ;  Spooler ;  
a l l  f rom OASIS . 

O u r  documentat ion i s  
recogn ized as some of the 
best ,  most extens ive ,  i n  t h e  
i n d u stry. An d ,  of cours e ,  
there ' s  p l enty o f  
appl icat ion software . 

Put it a l l  togeth e r  and i t ' s  
easy to s e e  w h y  the real 
p ros l i ke OAS I S .  J o i n  t h e m .  

. Send you r o r d e r  today. 

Price 
with Manual 

Producl Manual Only 

OPERAT I N G  SYSTEM 
( I ncludes: 
EXEC Language: Fi le Management; 
User Accounting : 
Oev1ce Dr1vers: 
Print Spooler; 
General Text 
Ed1tor: etc . ) 
S I NGLE·USER S t 50 5 1 7.50 
MULTI-USER 350 1 7.50 

BASIC COMPILER/ 
I NTERPRETER/D EBUGG ER 1 00 1 5 .00 
RE· ENTRANT BASIC 
C O M P I LE�/ INTERPRETER/ 
DEBUGGER 150 1 5 .00 
DEVELOPMENT PACKAGE 

(Macro Assembler: 
Lmkage E01Ior: Debugger} 1 50 25.00 

TEXT EDITOR & 
SCRIPT PROCESSOR 1 50 1 5 .00 
DIAGNOSTIC & 
CONVERSION UTILITIES 

(Memory Test; 
Assembly Language: 
Converters: File 
Recovery; 01sk Test : 
F • le Copy !rom 
other OS:  etc . ) 1 00 1 5 .00 

COMMUN ICATIONS 
PACKAGE 

(Term1nal Emulator: 1 00 1 5.00 File Send & Rece1ve) 

PACKAGE P R I C E  
(Al l  of Above) 
S I N G LE·USER 500 60.00 
M U L T I - U S E R  850 60.00 

FILE SORT 100 1 5 .00 
COBOL-ANSI '74 7SO 35.00 

Order OAS I S fro m :  

Phase One Systems, Inc. 
7700 Edgewater Drive, Suite 830 
Oakland, CA 9 4 6 21 
T e l e p h o n e  (4 1 5 ) 562·8085 
TWX 9 1 0·366-7 t 39 

NAM E
.�����--------

STREET ( NO BOX - ) ______ _ 
C ITY __________ _ 
STATE _______ Zl  P ____ _ 
AMOUNT $

-,--
-

-,--( A t t a c h  system d esc ro p t i on :  
a d d  S 3  for s h i p p i n g :  
Ca l i fo r n i a  res 1 d e n t s  a d d  sales tax) 

D Check enclosed D VISA 
0 UPS C .O .D .  0 Mastercharge 
Card Number  ___________ _ 
Expi rat ion Date _________ _ 
S ignature ________ _ 

MAKES MICROS RUN LIKi-MINIS 
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Listing 4: Tiny BASIC machine-language modifications to add clocked interrupts when using parallel keyboard input and 1861 
video device for output. 

Loca- Instr- 6B STR , 2  

tion Label uction Argument Comments · 6C SEX , O  For clock 
0000 DIS X:O , P=O D isable 1 802 6D BN1 CLOCK Test · int�rrup t 

interrupt response type 
02 LBR BASIC Branch to BASIC 6F LDI DISP . 1  Vi deo branch 

start 7 1  PHI , 0  
05 SEX , 3  Mon i tor entry , with 72 LDI DISP . O  
06 DIS X=O , P:O 1 802 interrupt 74 PLO , O  

d isable 75 V IDLOOP GLO , O  
( DMA ) 

OOB6 RESET Reset data byte 76 DEC , O  
B7 COUNTH ZERO Clock count storage 77 PLO , O  
B8 COUNTL ZERO 78 SEX , C  
B9 CONTINIT PL0 , 7  Continue initial- ( DMA ) 

izat ion 
79 DEC , O  

BA SEX , 3  Enable clock 7A PLO , O  
BB OUT , 5  ENABLE 7B GHI , O  
BD LBDF CONTWARM Branch if warm ( DMA ) 

start 7C XRI ENDPAGE 
co OUT , 5  RESET Reset clock 7E BNZ VIDLOOP 
C2 SEP , 7  COUNT H . O  & zero count 80 PHI , C  
C4 G HI , D  8 1  LDI VIDCNT . 0  
C5 STXD 83 PLO , C  
C6 STXD 84 LDX 
C7 PHI , E  Set I/O-type flag 85 ADI ONE 
C8 LDI . FF .  & continue 87 STR , C  
CA SEP·, 4 LCHAROUT 88 SMI MAXCNT 
CD LBR CONTCOLD 8A SEX , C  Timing for fol-
DO CLKENB SEX , 3  IL Clock enable lowing clock 
01 OUT , 5  ENABLE routine i nterrupt 
03 SEP , 5  Return 8B BNF RTNINT 
D4 CLKDIS SEX , 3  I L  Clock d isable 8D STXD 
05 OUT , 5  DISABLE routine BE LDX 
D7 SEP , 5  Return 8F ADI ONE 

9 1  STR , C  
0 1 06 LBR CHAR IN Entry to character 92 BR RTNINT 

input rou tine 94 CLOCK LDI COUNTL . 1 Clock service 
09 LCHAROUT LBR CHAROUT Entry to character 96 PHI , O  Set up RO as 

outpu t routine 97 LDI COUNTL . O  poi nter to 
99 PLO , O  clock count 

0 1 1 3  STKRES ML stack reserve 9A LDI ONE Increment cou� 
9 C  ADD 

0 1 82 CLKENB IL table entry , 9D STXD 
clock enable 9E LDI ZERO 

110 ADC 
0 1 A2 CLKDIS IL table entry , A 1  STXD 

clock d i sable A2 OUT , 5  Reset clock 
A3 BR RTNINT 

0202 CONTINIT Branch address to 
pick up clock OAD6 SEX , 2  To delete 1 802 
in itia lization interrupt d isabl 

0909 INT . O  L o  byte , i nterrupt on 1 8 6 1  d isable 

service entry 

09DC INT . 1  Hi byte Addresses and constants:  
BAS IC 0 ! 00 
CHAR IN OABO 

OA5A RTNINT LDI MON . 1  Interrupt service CHAROUT OABA 
rou tine CGNTCOLD 0204 

5C PHI , O  Set R O  up for CONT,WAR!"l 02 1 A  
50 LDI MON . O  mon itor jump DISABLE 00 
5F PLO , O  DISI' .O BO 
60 SEX , 2  Restore saved IJISP . ! OD 
6 1  LDXA reg ister ENABLE 40 
62 SHL contents ENDPAGE OF 
63 LDXA MAXCNT 3D 
64 RET MON.O 00 
65 !NT NOP Entry , establish MtlN . l FO 

t iming ONE 0 1  
66 DEC , 2  Save registers R ESET 60 
67 SAV STKRES 1 C  
68 DEC , 2  V IDCNT .O OF 
69 STXD ZERO 00 
6A SHRC . FF .  oc 

Listing 4 continued on page 320 
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A .Database System 
that thinks like you do. 
Sequitur. Its name suggests both its 
simplicity and its secret. 

We, linked a word processor and a 
relational database system together with 
a powerful minicomputer and produced 
one of the rarest forms of computer life : 
a system so sophisticated that a beginner 
can use it. 

It helps you learn. 
It's amazingly friendly. You can 
sit down in front of a terminal , 
pick up the Sequitur operating 
manual, and computerize your 
own data. So can anybody else, no 
matter how computer-shy. Even 
unassisted, it won't take more 
than a few hours of tinkering. 

You can enter, edit, excerpt 
. and report in a logical, 

orderly sequence. You just 
list the data you want to 
store. Sequitur organizes 
it into an easy-to-read 
table, which you can edit 
or call up at will,  all or in 
part. Then you're ready to 
ask questions, make reports, 
print forms, write form 
letters or whatever. 

It speaks your language. 
You work with simple, clear 
commands. Sequitur avoids 
the arbitrary codes .A� ·o:c':-c:::::.�:-.::)::.; 
and rituals that 

clutter up most systems. 
To add a row to a table, you just 

type in the word "ADD :' then fill 
in the blanks. In other systems, the 
same operation typically requires 
something like "INSERT I NTO HiP 
( Et1PNO , ENAME, JOB, SAL ) : <798'i, "'CARTER ··· , 

·'SALESHAW , 150(1} ;  :' 

Its cost is friendly, too. 
Today, Sequitur is ready to work 

with the multi-user Unix version 7 
operating system or with most Unix 

look-alikes on any 16-bit machine.  
You can install Sequitur on your 

computer for $3495. If you investi

COULO"!--.fl 
WE B£ 

A U/11...£_ 
F"l<lENDU eR ?  

gate serious 
Unix-compatible 
software, you'll 
know what a 
good price that is. 

But you'll never 
appreciate Sequitur until 

you see it in action. 
_...._. For a complete 

demonstration, 
get in touch with 
Pacific Software, 

2608 Eighth Street, 
Berkeley, CA 94710. 
Phone (415) 540-0616. 

· Sequitu[ 
Pacific Software 

Manufacturing Company 

Unix is a trademark of Bell Laboratories. 

Circle 294 on inqu i ry card. 



Listing 4 continued: 

Hex list : 
Location Contents 

oooo .;;771 "-'o""o
!!.

c�o�o-:--1 -;o:-;::o-,E"'3,-;:7-o-1 -;o:-;::o-.--------

OOB6 . • • 60 00 00 A7 E3 65 40 C3 02 1 A  
CO 6 5  60 D7 B 7  9 D  7 3  7 3  B E  F 8  O C  D4 0 1  09 C O  0 2  04 
DO E3 65 40 D5 E3 65 00 D5 . 

, 

0 1 0 6  C O  OA B O  C O  OA B A  • 

0 1 1 3  1.C 

0 1 82 00 DO 

0 1 A2 00 D4 

0202 · 00 B9 

09D9 . 65 . OA . 

OA5A F8 FO BO F8 00 AO 
60 E2 12 FE 72 70 C4 22 78 22 73 76 52 EO 3C 94 F8 

70 OD BO F8 BO AO 80 20 AO EC 20 AO 90 FB OF 3A 75 
80 BC F8 OF AC FO FC 0 1  5C FF 3D EC 3B 5A 73 FO FC 
90 01 5C 30 5A F8 00 BO F8 B8 AO F8 0 1  F4 73 F8 00 
AO 74 73 65 30 5A 

OAD6 

Text continued from page 316: 

E2 . 

depends, however, . on the timing of 
the exit from the preceding 1861 inter
rupt service, near the end of which 
the clock-interrupt request is nor
mally set. If unrecognized, the 
dependence can lead to difficulties. In 
par t icular ,  if the SYNC pulse  
immediately fol lows the 18'02 
response to a clock-interrupt request, 
the interrupt cycle cannot be compen
sated before timing is tested by the 
1861; in this case some minor display 
j itter occurs with each clock interrupt 
regardless of where timing is adjusted 
within the clock-service routine. Tim
ing adjustment of the return from the 
1861 interrupt-service routine is 
necessary here to eliminate the prob
lem (see listing 4) .  

Careless placement within the in
terrupt-service routine of the test to 
separate clock and 1861 interrupt re
quests may also produce surprises in 
the Elf II if the Netronics Giant board 
has been installed. One function per
formed by this board is to logically 
OR 1861 Display Status and SYNC to 
produce the input to the 1802's flag 
line 1 .  The flag is consequently reset 
during the SYNC-low intervals, 

· even when Display Status is low. The 
flag test fails to distinguish between 
the two interrupt sources if it is ex
ecuted at this time. 

The interrupt clock can also be 
used while running Tiny BASIC on 
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the Elf, although not without some 
modification of the BASIC inter
preter. The major difficulty to be 
overcome is interruption by the clock 
of serial 1/0 (input! output) transfers. 
In the Elf, the transfers are handled 
directly by the 1802 with software 
formatting and decoding of serial 
signals. Clock interrupts must there
fore be inhibited during the transfers 
to avoid losing serial data . Inter
ference with the clock unavoidably 
introduces minor variation to its rate; 
the variation, though undesirable, is 
probably less troublesome in many 
clock applications than are serial-data 
errors to BASIC use. 

Two types of serial transfers are 
found in Tiny BASIC operation on 
the Elf: those to and from the ter
minal, and program SAVEs and 
LOADs to and from cassette tape. 
Whether terminal 1/0 involves serial 
data transfer depends on the terminal 
hardware used. Both serial terminal 
and parallel keyboard input are sup
ported by the Tiny BASIC used here, 
along with serial terminal and direct 
(1861) video output. The specific in
terpreter modifications required to 
implement the clock depend some
what upon which hardware options 
are used and on the Tiny BASIC ver
sion being run. 

Serial 1/0 is . best dealt with by 
execution of a clock disable on entry 

to the input or the output subroutine, 
followed by a reenable on exit .  Clock 
operation does not affect parallel 
keyboard input, but the direct video 
output normally associated with such 
input in the Elf II involves 1861 inter
rupts. In this case the interrupt
service routine requires attention. An 
interrupt-service routine must be pro
vided to perform the clock-initiated 
task, as well as code within the 
BASIC-initialization sequence to reset 
the clock. The interrupt pointer must 
also be defined preceding interrupt 
enable . 

Protection of the SAVE and LOAD 
operations from clock interruption, 
though basically accomplished in the 
same manner as for terminal 1/0, is 
most simply addressed in the context 
of the IL (intermediate language) 
through which BASIC instruction 
decoding is achieved. This is the 
approach adopted here, though it 
does not protect direct use of the tape 
read and write routines, through USR 
calls, from interruption by the clock. 
If such operation is contemplated, the 
routines should be protected at the 
machine-language level . 

Stack use by the clock's interrupt
service routine must also be taken in
to account. This problem has been 
conservatively handled by addition 
to the stack reserve of the number of 
bytes used by the clock-service 
routine. Fewer bytes are probably 
necessary than are allocated, because 
the original stack reserve includes an 
allowance for its use by the 1861 
interrupt-service routine. This last 
routine is denied free rein in Tiny 
BASIC, however; a prudent course is 
best in the absence of sure knowledge 
about the relevance of this restriction 
to the size of the original stack alloca
tion. 

Listings 3 through 5 detail patches 
developed to implement the clock
with storage in memory of its count
on my Elf II while running Netronics 
Tiny BASIC. Listing 3 describes 
changes and additions required by the 
clock when using serial terminal 110.  

The modifications to Tiny BASIC 
recommended by Netronics for use 
with its video-terminal board are also 
assumed. If not, instructions marked 
with an asterisk should be changed as 



Un e 60 
words per 

minute. 

The IBM Electronic (With option- I - -
Free demonstration - - I 75 Typewriter can erase al memory: I Fora free demonstration ofthe iBM Electronic I 

faster than some peo- 15 500 ) I 75 Typewriter, write today to: IBM Office I ' • 
Products Division, 400 Parson's Pond Drive/ 

ple can type. So if you're in- I Dept. 804 L, Franklin Lakes, N.J. 07417. I 
At the touch of a terested in saving I N A M E  I button, it can automatically time, consider the 

TITLE 
________ _ 

lift a character, a word, or an en- IBM Electronic 75 Typewriter. I 
coMPANY 

I 
tire line clean off a page. You'll be surprised how fast I sTREET ADDR Ess I 

But not only does the IBM your typing gets done. 1 c1n 
I 

Electronic 75 offer you automat- And undone. 1 sTATE z1r 1 
ic erasing, it also offers you auto- To order call IBM Direct at I nus1N r:ss rHoNE 1 matic indents, centering, under- the toll-free numbers below. - - - -
lining and column layout. Or, for a free demonstration call 

I : - - - - "' I 
As well as a memory that can your local IBM Office Products I .:. =-: ..:  ";' :.® �· I Office Products Division � 

store up to 7 ,500 characters. Division Representative. L _ _ _ _ _ _ _ _ _  _j 
Call IBM Direct 800-631-5582 Ext. 128. In New Jersey 800-352-4960 Ext. 128. 

In Hawaii/ Alaska 800-526-2484 Ext. 128. 
Circle 1 76 on inqu i ry card. 



indicated by the note at the listing's 
end. 

Additional space for BASIC pro
grams can be obtained, should the 
Netronics modifications not have 
been made, by moving the block of 
code located between hexadecimal 
addresses OB87 and OBD9 forward to 
start at OAA6. This last change re
quires adjustment of many instruc
tions to indicate new jump and entry-

point addresses in the relocated code. 
Remember to change the start address 
of the BASIC program area, stored at 
hexadecimal locations 0020 and 
one, if this modification is made; 
otherwise, the additional space is not 
actually allocated. Finally, note that 
monitor access is not provided in this 
case. The monitor call is also changed 
slightly, to USR(l2,5, -4096), for the 
Netronics-modified BASIC version. 

Listing 5: Tiny BASIC interpreter-language modifications to add clocked in terrupts. 

Loca- IL Ad- Instr-
tion dress uction Argument 
0885 0 1 1 F  ---sc 7 ,  ' SAVE ' 

BA 24 BE 0 
BB 25 J 0 1 53 
BD 27 BC 6 ,  'LOAD' 
92 2C BE 0 
93 2D BR +2 
94 2E J 0 1 85 
96 30 LB 24 
98 32 LN 09FA 
9B 35 LN 000 1 
9E 38 LB 20 
AO 3A FV 
A1  3B DC 
A2 3C us 
A3 3D BR +7 
A4 3E EC 
A5 3F LN 001B 
AB 42 AD 
A9 43 sv 
AA 44 ws 
AB 45 EC 
AC 46 NL 
AD 47 PC ' TAPE ERROR ' 
BB 52 MT 
B9 53 PC ' START TAPE ' 
C4 5E NL 
C5 5F PC ' HIT KEY ' 
CD 67 LN 0 1 06 
DO 6A DS 
D 1  6 B  DS 
D2 6C us 
D3 6D SP 
D4 6E NL 
D5 6F LN 09FD 
DB 72 LB 24 
DA 74 FV 
DB 75 LB 20 
DD 77 FV 
DE 78 su 
DF 79 LN 0 1 00 
E2 7C AD 
E3 7D LB 20 
E5 7F FV 
E6 80 DC 
E7 81 us 
EB 82 EC 
E9 83 SP 
EA 84 NX 

Hex dump : 
Contents L!ocation 

0885 
90 
AO 

• 87 53 4 1  56 C5 EO 39 53 86 4C 4F 
41 ·ell EO 62 39 85 09 24 OA 09 FA OA 00 01 09 20 
12 OE 2E 57 1 E  OA 00 1B 1 8  1 3  2D 1 E  23 24 54 4 1  

BO 50 4 5  2 0  45 5 2  5 2  4 F  0 2  2B 24 53 5 4  4 1  5 2  5 4  20 
CO 54 41 50 C5 23 24 48 49 54 20 4B 45 09 OA 0 1  05 
DO OB OB 2E OC 23 OA 09 FO 09 24 12 09 20 12 1 9  OA 
EO 0 1  00 18 09 20 12 OE 2E 1 E  OC 1D . 
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Listing 4 describes patches needed 
to implement the clock when running 
with parallel keyboard input and 
1861 video output .  The interrupt
service routine is a modified version 
of that originally present to service 
the 1861 video interrupts, to which 
are added operations necessary to 
identify and service clock interrupts. 
The entire routine has been shifted to 
a location where it need not be split 
into two pieces to accommodate the 
additions. A more complex clock
interrupt task, requiring additional 
code, must be moved to the end of the 
interpreter (see listing 3) or split. 
Monitor entry is via a USR(5) func
tion call. 

The modified interpreter-language 
(intermediate-language) sequence for 
execution of BASIC SAVE and 
LOAD commands is the same for 
both hardware options (see code in 
listing 5) .  Interpreter-language in
struction mnemonics used in listing 5 
are those adopted by Pittman (see 
references) ,  the author of this and 
other Tiny BASIC interpreters for 
various microprocessors. Two new 
instructions, Enable Clock (EC, 1E 
hexadecimal) and Disable Clock (DC, 
OE hexadecimal), are added to the 
interpreter-language instruction set. 
The interpreter-language modifica
tion requires only minor changes to 
the original code, providing space for 
clock enable and disable instructions. 
The new instructions are im
plemented in machine language and 
their entry points added to the 
interpreter-language jump table. _ 

The clock count, stored at loca
tions OOB7 through OOB8, can be 
accessed from BASIC with the PEEK 
command. The clock can also be con
trolled directly from BASIC with 
OUT 5,x commands or through USR 
function calls to the clock enable and 
disable routines. • 

References 
1 .  Pittman, T. Tiny BASIC Experimenter's Kit. 
ltty Billy Computers (POB 23189,  San Jose, 
CA 951 53), 1 977.  
2 .  Price, G. "Clean Starts for  Cosmac 1 861 

_ Video Output ,"  Dr. Dobb 's Journal of Com
puter Calisthenics & Orthodontia, Volume 5, 
Issue 7 (47), pp. 1 4·1 5 (August 1 980). 



MDT MICRO DATA TEK Professional Quality 80 Column Dot 
Matrix Printers for Business or 

Personal Computers 
A Division of Electroniqua California. I nc. 
2630 Cal1fom,a Street 
Mount<!ln VIE'\111. California 94040 1415) 941-7914 
Telex VIa 1\I.IX 910-373-8500 "INTFRAX PT\;Y' 

C. ITOH Model 8510 offers 8 character sizes. 5 different alphabets !upper and lower case descenders). character generator and h1gh resolution graphics 
l144xl44 dots per inch). The 9xN Matrix 19 pin printhead) produces exceptional quality printing comined with proportional spacing. if desired. Throughput 
can be more than I SO lpm and 100 CPS with logic seeking bidirectional and quick cancel printing technique. ·The printhead is .designed ·with air cooled 

fins for a long useful life. Paper can be cut stock or punched and can be fed by built in Friction 
or Tractor. Cut off is within I inch of the print line. Vertical and horizontal tabbing is automatic. 
The manual functions included are Select. line Feed. Top of Form and Power On. combined 
with Paper Empty LED indicator. 
Using industry standard parallel or serial IRS232-CI or Apple II Computer interface with Buffer 
Memo'}' and the popular protocols including X-DN and X-OFF features for easy match to your systems. 

Print Features: Fonns Type: Fan Fold Roll or Cut Sheet PoiNI!r: 
Number of Columns 
Print Speed 

136 col. max. 
100 CPS 

Width 1 1 3  mm to 254 mm 14.5" to 10.0") I I SV ± 1 0% 60 Hz Operating 180 
Watts !max). Idle 
16 Watts 

Total Thickness 0.05 to 0.28 mm 10.002" to 0.01 1 ") 
Print Direction Single-directional and Bidirectional. 

Switch Selectable 
Number of Copies Original + 3 copies nominal 

Throughput Speed 
line Spacing 
Print Width 

From. 44 to 152 lpm 
Variable to 1/444" 
203 mm 18") max. 

C. ITOH 8510 with !list price SS25.00) 

Fonn feed: 
Method 
Form Loading 

Tractor or Friction 
Either rear or top 

0 Parallel interface 5575.00 0 RS232-C interface 5675.00 0 Apple II Computer interface 5645.00 

MX-BO 
MX-SOF/T 
MX-100 

Also in stock -

SO Column Oot Matrix Printer 
SO Column Oot Matrix Printer 

I 36 Column Oot Matrix Printer 

$469.00 
560.00 
750.00 

All standard Epson printers are equipped with parallel interface. However. the following options are available: 
• RS-232 interface 65.00 
• RS-232 interface with 2K buffer 150.00 
• IEEE interface 70.00 
• Apple interface Icard) 70.00 

ATARI/TR5-80/PET COMPLITERS 

Interface for SSI O/Epson Printers are available 

Expansion Boards For Apple II fll 
• MEM-1 (Memory Expansion Module) 

I 

Expand your Apple II to a full 64K RAM system with highest quality 16K dynamic RAMs. Fully buffered 
reliable operation - even fully loaded Apples. Total compatibility with Microsoft Softcard i21/CP/MI31 and all Apple 
software. Supplied complete with installation instructions and test program. 

• VERSAcard 
A combination of: 

• Serial input/output IRA-232CI interface • Precision quartz clock/calendar 
• Parallel output interface • BSR control 

All on one card. VERSAcard may be the only Apple peripheral card you will ever need. 

• ADS PRT-1 PARAUEL INTERFACE CARD 

to provide 

PRT-1 is an inexpensive. simple interface card that allows you to interface your Apple computer to any printer that 
has Centronics compatible interface. 

• SMARTERM 80 Column Card 
Expand your Apple to a full 80 columns with the software commanded. The SMART TERM features: 

Suggested 
List Price Our Price 

$169.00 $135.00 

249.00 199.00 

120.00 70.00 

360.00 288.00 

I. Automatic SO to 40 and 40 to 80 column switching. 
2. Fully compatible with Apple . Pascal and CP/M 

3. Lovvest power consumption of all presently available 80 column cards on the market. 

Software: MICROPRO 

CP/M'" Version 

WordStar 
MaiiMerge 
SpeiiStar 
Data Star 
SuperSort I 
SuperSort II 
Word Master 
CalcStar 
WordStar - Cust. Notes 
DataStar - Cust. Notes 

Suggested 
Price 

$495.00 
150.00 
250.00 
350.00 
250.00 
200.00 
150.00 
295.00 
150.00 
100.00 

Our Price 

$297.00 
90.00 

150.00 
210.00 
150.00 
120.00 

90.00 
177.00 
90.00 
60.00 

4. 9 extra. characters included that are not provided on the Apple keyboard. Back Slash. 
Underline. Accent. Left/Right Brace. Logical OR. Tilde. Delete. Bracket. Carrot. 

APPLE Version 

Word Star 
Mail Merge 
SpeiiStar 
Data Star 
SuperSort I 

Suggested 
Price 

375.00 
125.00 
200.00 
295.00 
200.00 

Our Price 

225.00 
75.00 

120.00 
177.00 
120.00 

Also available: 1) Accounting Plus-CP/M Version 2) Apple Accounting Plus 

Regrstered Trade Marks fll Apple Compute�. Inc. 121 Microsoft Consumer Products {31 Drgitar Research. Inc. /41 Mrcro Pro lntemauonal Corporauon. 

ORDER NOWI 
California residents. please add 6% sales tax. All unit prices are f.o.b. Mt. ViE'\111. California. 
Print 
Name _____________________ Signature 

Add�ss ______________________________________ City ---------------------------------------------------------
State _____________________ Phone ------------------------------

Charge to my 0 Mastercharge 0 VISA 0 Check enclosed. 

Acct. No. Exp. date 

Circle 237 on inquiry card. 



System Notes 

Add a Peripheral Interface Adapter. 
to Your Apple II 

Kenneth J .  Ciszewski 
1929 Hurstgreen 

Overland, MO 63114 

A couple of years ago the comment was made in BYTE 
that some experimenters had trouble interfacing a 
Motorola 6820 PIA (peripheral interface adapter) to the 
Apple II computer ("Cross-Pollinating the Apple II," 
April 1979 BYTE, page 20). I found this incomprehen
sible, since the 6820 is virtually identical to the 6520 PIA, 

. which was designed to work with the 6502 micropro
cessor (used in the Apple II ) .  

At the request of an associate who sought a parallel 
port for his Apple, I attempted to interface a 6520 PIA to 
his computer. The result is shown in figure 1 .  

In this interface, the active-low select line CS2 of the 
PIA is always connected to ground and the active-high 
select lines CSO and CS1 are connected to the active-low 
Device Select . (generated by logic in the Apple II) 
via a logic inverter. The signal selects its particular ex
pansion slot when the microprocessor is addressing a 
specified area of memory . The Device Select 
signal considerably simplifies interfacing. 

The interface is easy to build. The original prototype 
was done on a solderless prototyping board with the 
peripheral slot-connector signals brought out on 16-pin 
DIP (dual inline package) connectors with ribbon cables. 
These were i:1 turn plugged into an Apple II expansion
slot prototyping card (Vector 4609DP or equivalent) that 
had been wire-wrapped to connect the expansion-slot 
signals to 16-pin DIP sockets. A 25-pair cable (24 AWG 
twisted pair) was used to bring the PAO through PA7 and 
PBO through PB7 connections on the PIA to the "outside 
world ." Interface layout does not appear critical. 

To test the interface, a DIP switch assembly and pull
up resistors were connected to PAO through PA7 of the 
PIA, while PBO through PB7 were connected to LEOs 
with dropping resistors via 7404 inverting buffers (see 
figure 2) .  The program in listing 1 was entered using the 
Apple II's miniassembler (not found in the newer auto
start ROMs) and was then run starting at hexadecimal 
address 0300. The program sets up port A as inputs and 
port B as outputs, with PBO through PB7 initially set to a 
logic 0 state . 
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The program then continuously reads port A and 
writes the contents to port B .  This causes the logic state of 
each switch to be transferred to its respective LED (a 
lighted LED corresponds to a logic 1 state) . Changing the 
setting of the DIP switches allows you to test each line as 
well as the interface to the Apple II .  (My associate said 
the test procedure's overall effect was to replace straight 
wire between the switches and LEOs with a computer ! )  

One disadvantage of the interface (see figure 1 )  i s  that 
the PIA is not fully and uniquely decoded-that is, the 
PIA can also be addressed by other groups of addresses 
assigned to an expansion slot. Figure 3 shows one method 
of overcoming this problem. The 74LS42 decodes address 
lines A2 and A3, so the PIA occupies only four of the 16 
addresses allocated to an Apple II expansion slot .  This 
also allows the addition of a second PIA on the same 
proto typing card . • 

Listing 1: Program for testing the 6520 interface. Used in con
junction with the circuits in figure 2, it reads the value encoded 
on the switches through one port and then displays the same 
value on the LEOs through the other port. 

(Reset the Apple II prior to running this program . )  
· (Reset the Apple I I  to exit this program) 

(PIA register addresses for expansion slot #4 used in this program: 
$COCO = Data Direction Register A (DDRA)/Output Register A 

(ORA) 
$C0C l = Control Register A (CRA) 
$COC2 = Data Direction Register B (DDRB)/Output Register B 

(ORB) 
$COC3 = Control Register B (CRB ) . )  

$0300 LDA #$FF 
$0302 STA $COC2 Write to DDRB to set PBO-PB7 as outputs 
$0305 LDA #$04 
$0307 STA $COCl Write to CRA to enable ORA, disable DDRA 
$030A STA $COC3 Write to CRB to enable ORB, disable DDRB 
$030D LDA $COCO Read PAO-PA7 into accumulator 
$03 10 STA $COC2 Write accumulator into PBO-PB7 
$03 13  JMP $030D Repeat until reset 



�T_ h�_ Co�puter Headquarters 
• � 11 p l us 4BK t&appk! ® 

• Apple II p lu s 48K 
• A pp le Disc Drive I I  
w/i nterfa ce D O S  3.3 

• 1 2" Green high 
resolut ion m onitor 

• Apple II p l us 48K. 

• Apple Disc Drive I I  
wlinterface D O S  3.3 

• 1 2" Green H i�h 
Resolution Mom to r 

• PFS System 
Creates your own 

personal files easi ly !  

• O K I DATA 80 Gr. Print er • TYMAC cable 

• App le Disc Drive I I  
and I n terface D O S  3.3. 

• 1 2" Green H igh 
Resolution monitor. 

• Visicalc 3 .3  Software 

52039°0 
CORVUS Hard Disc Systems for Persona l  Gomputers 

A CORVUS personal comp·uter disc system provides 5, 1 1 ,  or 20 m i l l ion bytes of unformat· 
ted storage. System includes a single enclosure w i t h ,  W i nchester d i sc drive, a power supp· 
ly, and an intelligent controller; a n  interface card w ith a 5 foot cable  for the speco fied com· 
outer; svstem software. 1 1 0  or 220 volt model may be specif ied. 

Sxx 5 Mbytes (uniormatted) d isc system . . 3,450.00 
. . 4,899.00 

. . . .  5,950.00 
1 1 xx 1 1  Mbytes (unformatted) d isc system . 
20xx 20 M bytes (unformatted) d isc system 

CORVUS Mirror Backup System 
M/xx M I RROR backup system hardware 

and software . . 750.00 

A P P L E  I I  ACC ESSO R I ES 
DC Hayes Micro Model I I  . . .  '299 
Videx 80 Column Video Terminal  . . . '289 
Videx Keyboard Enhancer . . . .  5 1 09 
SU P'R' Mod . '27 
Microsoft ZBO . . '289 
Apple Silent Type Printer . .  '339 
High Speed Serial I nterface . ' 1 58 
Micro Soft 1 6 K  Ramcard . . . ' 1 59 
Language System w/Apple Pascal (contains 
Integer Basic & 16K Expansion Ca rd) . .  '405 
Integer BASIC Fi rmware Card ' 1 59 
ABT Keypad (Data Entry Pad 
for Apple) . '109.95 

� i.) ii i'.'/!1 ;13 
HOWARD SOFTWA R E  

T a x  Preparer . . . . . . . . . 80.00 
Real  Estate Analyzer . 1 29.95 
Creative Financing . 1 30.00 

LJ K SOFTWARE 
Letter Perfect . . . . . . .  1 29.95 

A P P L E  II SOFTW A R E  
D o w  Jones Portfolio 
Evaluator 47.00 
The Controller 1 . 1  
(Genera l B u s .  System) 520.00 
Apple Post 47.00 
Dos Tool kit . . . . . . . . .  67.50 
Dow Jones News and 
Quotes Reporte r .  . . .  85.50 
Apple FORTRAN . . . .  1 75.00 
Apple Plot . . 64.00 

rf/flW H E W LE T T  .:!:.. PAC KARD 

Orig. 950.00 N ow 536995 
Disc Drive Control . . 224.95 

Magic Window . 585 
Magic Mai ler . . . . . . . . . .  560 

B R O D E B O N D  
Payrol l . .  '309" 

H A Y D E N  
Apple Compiler 

H I G H  T E C H  

'1 59 
D isc-O Check . . . . .  '85 
D B  M a nagement '85 
C l ient B i l l ing . '250 
I nfo Master (DOS 3.3) ' 1 30 

M I C ROSOFT 
Cobol 80 . '595 
Fortran-SO '1 54.50 

M I C R O  P R O  
Word Star 3.0 . . . . . . . . . 5269 
Spe l l  Sta r .  . '200 
Data Star . . '21 4 

PEACH T R EE 1/APPLE 
General Ledger '274 
Accounts Payable '274 
Accounts Receivable '274 
Magic Wand . '350 

. B P I  
General Ledger '3 1 5  
Accounts Receivable '31 5 
I nventory Contro l '31 5  

T H E  SOU RC E 
Only . . 589 

P E RSONAL SOFTW A R E  
V i s icalc 3.3 . 
Vis i p l ot 
V i s idex 

. . . .  51 59" . '1 49" . '159" 
STO N EW A R E  

D B  M a ster Version 3 . ' 1 80 

BEST SELLERS ON DISK 
Games 

Temple of Apshai . .  37.50 
Rescue at Rigel . . . 37.50 
Crush Crumble 
and Chomp . . . . . . .  28.95 
Cosmo Miss ion . . . . 23.95 
Major Leag u e  
Baseba l l  . . . . . . . . .  29.00 
Apple Panic . . . .  28.95 
Allen Rain . . . . . . . .  23.95 
Rastler Bl aster . 28.95 
Saragon II . . . . . . . .  32.95 
Zork . . .  . . .  37.50 
Robot War . . . . . . . .  37.50 
Space Eggs . . . . .  28.95 
Gorgon . . . 37.95 
TG Joystick . . . . . . .  49.95 

MOU NTAI N COMPUTER 

Expansion Chassis . .  '609" 
C P S  M u l ti Function '1 89" 
Music System . . . . . .  '47500 

1 00,000 Day Clock . . .  '325" 
The C l ock . . . . . . . .  '239" 
AID + D/A W/0 Cable '309" 
Supertalker SD200 . . '25500 

lntrol/x-10 Controller . '1 70" 
Romwriter . . 1 54" 
5'1.'' DISKETTES FOR APPLE 

& OTHER MICROS 

MEMOAEX . . . . .  Box of 10 '27.00 
M A X ELL Box of 10 '37.00 
BASAF . Box of tO '35.00 

Call  for Diskette Quant. Price 

Disc Memory Drive . 349.95 
Solid State Printer . 295.00 
RF Modulator . . .  39.95 The a powerful .:lli11�ii3i� ... 82A PRINTER: Graphics, 1 20 cps 

Bidirectional, Friction and Pin Feed, 
Tl 59 Program. . . . . . . . 1 79.95 

Less Manu f.  Rebate ·20.00 
YOUR COST 1 59.95 

TI 58C Program. . . . . . .  89.95 
?C 100C Printer for 58/59 1 57.50 

Solid State Speach Synthesizer 1 1 9.50 
Telephone Coupler (modern! . .  174.50 
RS-232 Accessories Interface . 1 72.50 
Memory Expansion by 32-K . . . 295.00 
10" Color Monitor . . . 324.50 

BASIC lao,guage computer, 
w/keyboard, CRT display, 
printer & tape drive, 1 6 K  
RAM. expandable to 32K 

Reg. 3250.00 Now s2595 
H P-83 Reg.  2250 S1 75Q 

t-�EW \ 
H P · 1 25 C P U  Terminal  

Reg. 3750 . Now '2995 
O PT. 885 Reg. 395052995 

LTD. QTY. 

72258 Graphics Plotter 
OPT. 002 Reg. 2,200 . 51 939 

82901 M 5 '1• " Dual  Mast•r 
Flex. Disc Drive 

Reg. 2,500 . ' 1 995 
263 1 8  Impact Printer 

OPT. 885 Reg. 3,950 . 53,095 

67 West 47th Street, N e w  York, N.Y. 1 0036 
1 1 5  West 45th Street, New York, N.Y. 1 0036 

M A I L  O R D E R  A D D R ESS: 36 E.  1 9t h  St. New York. N . Y .  1 0003 

OUME SPRINT 
NEC Sponwr o ter 3500 Series CALL 

C E NTRO N I CS 739 . . '699.00 
DIA BLO·XEROX 

630 (RS-232) Da isywheel prntr '2399 
Forms Tractor Bi Direct . '250 

Personal  Computer 
• 1 Monitor Only 
• 1 Keyboard 
• 2 D i sc Drives 

801132 Columns . 539.95 
Tractor Feed Optional 55.00 

83A PRINTER: Graphics, 1 20 cps 
Bidirectional. Friction and Tractor, 1 36 
Columns, Takes 1 5" Paper . . .  81 5.00 

E P S O N  
MX-80 Printe r  

Cal l  or write f o r  l o w  price! 

M X·80 FT Printer  
Cal l  or write f o r  l o w  price! .. 

M X· 1 00FT Printer  '
·
\. .. . .. , \  

:��.:�:�ii��i::�;.o;:9.95c·· · 
D M·51 1 2C X 1 2" G reen . 269.95 
D M C·601 3 1 3" Color . . . 449.95 
Electro H o me 9" G reen . 204.95 

1·11·1 (212) 260-4410 
. . . . 

TO L L  F R E E  O U T O F  STATE 

� �88 : � �1 = ���� 
AM��s 800 • 2 23-5 6 61 

Items on sale for l imited time only, and are subject to l imited availability. Not responsible for typographical errors. This ad supersedes a l l  other ads 
prior to Jan.  "82. All orders subject to verification and acceptance. M inimum shipping and handling $4.95. 

Circle 1 on i n q u i ry card. 
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18 
CBI 

2 PAO 

3 PAl 

4 PA2 

5 PA3 
PORT A 

6 PA4 

7 PA5 

PA6 

9 PA7 

10 PBO 

I I  PBI 

12 PB2 

13 PB3 
PORT B 

14 PB4 

15 PB5 

16 PB6 

1 7  PB7 

APPLE n 
EXPANSION BUS 
CONNECTOR 

25 + 5 V  

J K  I K  

19 20 40 39 
CB2 Vee CAl CA2 

I RQ A 38 30 iRQ 
I RQB 37 

RSO 36 AO 

RSJ 35 3 AI 

RESET 34 31 RES 

I C I  
6520 

DO 33 49 DO 

O J 32 O J  

0 2  3 1  0 2  

03 30 46 03 

04 29 04 

05 28 05 

06 27 06 

07 26 42 07 

25 40 c:>o 

CS2 23 

Vss 
I 26 GND 

RIW 21 18 RtW 

!AI-!!'----+----+---------< 41 DEVICE SELECT 
I C 2  
74LS04 

Vccl-'1""4 __ __...._--i 
GNDr7��----------� 
2A 3 

4A 3A 
9 5 

Figure 1: Interfacing an Apple II to a 6520 peripheral interface adapter. The active-low select line of the 6520 is tied to ground 
while both active-high select lines are connected via an inverter to Device Select (an active-low signal generated by the Apple II 
that enables one of its eight peripheral positions). 
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TH E FORTH S O U R C E™ 
Special izing in the FORTH Language. 

NEW 

NEW 

FORTH-79 D i s k s  by M i c roMot ion 

0 A P P L E  1 1 / 1 1 + .  
E d itor ,  asse m b l e r, g ra p h i c s ,  v i rt u a l  m e m o ry ,  f loat i n g  
p o i n t ,  t u rt l e  g ra p h i c s ,  D B M S ,  f i l e  t ran sfe r ,  m o d e m  
u t i l i t ies .  

0 Z-80 C P/ M *  Ve r .  2 .x & N o rt h star  

E d i tor ,  assem b l e r, g ra p h i c s ,  v i rt u a l  m e m o ry ,  f loat i n g  
po i nt ,  D B M S ,  m od e m  u t i l i t i e s .  
O t h e r  v e rs i o n s  ava i l a b l e .  

0 " Start i n g  F O R T H "  by B rod i e .  Best E x p l a n at ion . 

F O R T H  based G a m es a n d  A p p l i cat ion P rogra m s  

NEW 0 A I M 65 F O R T H  M i c rocom p uter by Rockw e l l  

0 Soft 

0 H a rd 

$ 1 80.00 

$ 1 80.00 

$ 1 6 .00 

$ 20.00 

$ 530.00 
p lus  $20 sh ipp i ng 

T h e  FORTH Sou rce h as boo k s ,  m a n u a l s  a n d  d i s ks for a n d  a b o u t  FO R T H . Wr i te ,  
ca l l  or c i rc l e  the rea d e r  serv ice n u m be r  fo r the l atest l i st  of  F.ORTH m ate r i a l s .  
Over 3 0  books a n d  m a n u a l s .  D i s k  p rogra m s  fo r: C P/ M , A P P L E ,  T RS-80 , H P85, 
H89,  8080, Z-80, 6800, 6809, 8086 and m o re .  Com i n g :  I B M ,  Ata r i ,  O s born e . . . .  

ORDERS ONL Y (4 1 5} 96 1-4 1 03 DEALER & A UTHOR INQUIRIES IN VITED 

Ordering I nformation: C h eck ,  Money Order (payable to MOU NTAI N V IEW P R ESS) , VISA or M asterCard accepted . No 
COD's qr u n pa id  PO's.  Ca l i forn i a  res idents add 61/2% sales tax. Sh ipp ing  costs in US i n c l ud ed in pr ice.  Fore ign orders, pay 
in US funds on US bank ,  i nc lude  for h a n d l i n g  and s h i pp ing  by Air :  $ 5 .00 for each item under $ 2 5 ,00, $ 1 0.00 for each item 
between $ 2 5 .00 and $99 .00, a n d  $ 20.00 for each item over $ 1 00.00. M i n imum order $ 1 0.00.  A l l  pr ices and products sub
ject to change or with d rawal with out n ot ice.  S ing le  system and/or s i ng le  user l icense agreement req u i red on some pro
ducts. * REG ISTERED TRADEMARKS 

M O U N TAI N V I EW PR ESS 
PO B O X  4656 M O U NTA I N  V I EW, CA 94040 (41 5) 961 -41 03 

Circle 261 on inqu iry card. 



System Notes ----------------------------------------------------------
2a 

CONNECTIONS PAO TO 6 5 20 P IA PAl PA2 PA3 PA4 PAS PA6 PA7 

, - - -- - - - - - - - - - - --- -- -- - - - - - - - - ---, 
��S����YH : 1 1 1 1 1 1 1 ) : - CLOSE SWITCH FOR LOGIC ZERO 

L _  - - - - - - -- - -- - - - - - - - -- _ _ _ _ _ _ _ _  1 _ _j OPEN SWITCH FOR LOGIC ONE 

GROUND [:)--��----�----�._ ____ _. ______ ._ ____ _. ______ ._ ____ � 
2b 

CONNECTIONS PBO TO 6520 PIA 

T IL- 2 09 TYP ICAL FOR B 

PBl PB2 PB3 PB4 PBS PB6 PB7 

270Jl l/4W TYPICAL 
FOR 8 

+ 5V 

Figt,�re 2: Controls and indicators for testing the circuit of figure 1 .  Figure 2a 
diagrams a method for manually setting the logic conditions on one port of the 
6520. Figure 2b shows a circuit that indicates the logic state of each bit in one 
port of the 6520. 

1802 
fig- FORTH 
high-level compiler language 

10- 20X faster than BASIC 
ELF It I Super ELF !Other 

w/editor, str ings 
macro-assembler $ 8 0  
floating-point 

plus t iny pa scal add $ 35 
on cassettekequires 16k+RAM 

... s s 
.................... � ---. 1. \ �_..... 

P . O .  Box 8403 
Aust i n ,  T•xas 78712 

�' 1 512-477-2207 1• I VISA · ��� 

AUDEX·1 
the EAR & MOUTH for AIM-65 

• Recognition and Response i n  One Unit 
• Built-in Amplifier and Speaker 
• Dynamic Microphone Included 
• You can make your own vocabulary 
• Good-Speech Quality 
• Up to 98% Recognition Accuracy 
• Easy-to-follow Users Manual 
• ln a 31!J" X 5114" x l lA " Box 
• Assembled and Fully Tested 

$1 69.00 ea. plus shipping and handling charge: U.S. $3.50 Overseas, 10% 
NJ Residents, add 5% sales tax. 

- VISA, Mastercharge Welcome

AU DEC CORPORATION (Dept. L 1)  
728 Larch Avenue 
Teaneck, NJ 07666 (201) 692·1729 

N u m ber 
IC 1  
IC2 

NO CONNECTION 

LED ON = LOGIC ONE 
LED OFF = LOG I C  ZERO 

Type 
7404 
7404 

+ 5 V  
1 4  
1 4  

G N D  
7 
7 

APPLEn 
JOY � 

At last, an Inexpensive and viab l e  alter

native to the graphics tablet. 

• For Apple II (DOS 3.3) users who presently own or are 

planning the purchase ol an Apple II Joystick. 

• Our software will enable you to easily interface your Basic or Pascal Programs to the Apple Joystick. • Software will provide your programs with a "trackingw 
cursor either on H igh-Resolution Screen-1 or High· 
Resolution Screen-2. 
Coordinate input is activated via Joystick Button- 1 .  

"Fine" cursor movement i s  enabled via Joystick Button-2. 

• Included is 5'1• Disk, User Manual, Object Code of 

Joystick Interface Routines and Source Code ol Demo 

Programs. 

$24. 95 ppd. 
(California Residents add 6%) 

PLEASE SPECIFY LANGUAGE REQUIRED (BASIC OR PASCAL} 
Send Check or Money Order (Personal Checks Atto.v 3 Weeks) 

To: 

585 1  Via Sonora I Yorba Linda, CA 92686 

Telephone: ( 7 1 4) 970- 1 422 

Circle 157 on Inquiry card. C i rcle 42 on inquiry card. Circle 232 on i nqu i ry card. 
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I K  I K  

rs 19 20 ra-J39 
C 81 C82 Vee CAl CA2 

PORT A 

2 PAD IRQB fu 3 PAl IRQ A 8 
36 . 

4 PA2 RSO 
RSI 3S S PA3 -- 34 RESET 

6 PA4 
7 PAS 

I C I  D O  33 6S20 32 S PA6 P I A# O  Dl 
31 

9 PA7 
D2 
D3  30 

D4 29 
!0 PBO DS 28 

I I  PBI 
D6 27 

D7 26 12 PB2 
1 3  PB3 E 2 S  

PORT 8 14 PB4 
- 2 3  CS2 

IS PB S Vss 
I 
21 R/W 1 6  PB6 

17 PB7 
CSI cso y2 2  

I K  IK 

ra 19 20 �39 
CBI CB2 Vee CAl CA2 

PORT A 

2 PAO I RQA 38 

3 PAl IR QB � 
4 PA2 RSO 36 

3S S PA3 RSI 
6 PA4 RESET 3 4  

7 PAS I C 3  
6S20 

8 PA6 P I A #! DO  3 3  
9 PA7 0 1  32 

0 2  31 

PORT 8 

0 3  30 10 PBO 29 I I  PBI 0 4  
128 12 PB2 

O S  
27 

13 PB3 
0 6  
0 7  2 6  § 14 PB4 

IS PBS  E 2 S  
1 6  PB6 CS2 23 
17 I P87 Vss 

RtW 21 
C Sl CSO 

124  2 2  

L IY lA .!.J 
I C 4  Vee 

14 
74LS04 ,.ll 7 6A GND � SA 2A� 

4A 3A 
9 ls 

16 Is O.Oli'F* Vee  GND I QO 
A IS 2 Ql 
8 14 .11 C I C 2  1 2  D 74LS42 

O.Oli'F 

i"b 

APPLE ll 
EXPANS IO N BUS 

OR CON NECT 

2S + s v 

� A2 

30 

S A 3  

2 
3 

3 1  

4 9  

48 
47 
46 
4 S  
4 4  
43 
42 

40 

2 6  
18 

I R  

A O  
A I  
RE 

DO 

0 1  
0 2  
03 
D4 
OS 
06 
D7 

<:> 0 

G NO 
w R/ 

41 DE V ICE SELECT 

Figure 3 :  The addition of a 74LS42 decoder allows more than one 6520 to be addressed by a single Apple II expansion port. 
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learn about your evolving office at 
THE THIRD ANNUAL 

OFFICE 
AUTOMATIO N  
CO,NFERENCE 

Moscone Center · San Francisco • April 5-7, 1982 
Everyone is affected by office automa

tion. Directly or indirectly. The dramatic 
changes it carries with it touch a l l  our l ives. 
For some of us, how we manage these 
changes may even shape our professional 
futures. 

That's why we urge you to attend the 
one conference that can provide you with 
the latest information about a nd insights 
i nto this exciti ng-but-sometimes-scary 
concept. We'l l  a ccompl ish this through a 

program of technical  sessions spotl ighting 
featured speakers .  Through a series of 
innovative industry-related workshops. 

· Through an exhibit floor packed with dis
plays by some 200 companies .  

If you're uncerta i Q  about a ny aspect of 
office automation, don't push the panic 
button! Instead fi l l  out a nd mai l  th is  coupon. 
Learn in more detai l  about the conference 
whose theme focuses on "The Human 
Connection:' On you .  

Sponsored by the American Federation o f  Information Processi ng Societies, I nc. 

NAME __________ TITLE ______ _ 

COMPANY ________________ _ 

ADDRESS ________________ _ 

CITY _________ STATE ____ ZIP __ _ 

Mail  to: 

AFIPS 
1982 0 A C  
P.O. Box 9659 
Arl ington, VA. 22209 

D "THE INTERNATIONAL CONFERENCE FOR DECISION MAKERS" 



Syste• Revie11r 

S D Systems' ZSO Starter Kit 
Wayne Angevine 

1124 West 29 St. Apt. 4 
Los Angeles, CA 90007 

SO Systems' Z80 Starter Kit came out in 1979. It is a 
single-board computer comparable to the KIM-1 (former
ly manufactured by MOS Technology) and to the evalua
tion kits offered by microprocessor manufacturers, par
ticularly Intel's SDK series and Motorola's MEK systems. 
Such systems are a good beginning for computer en
thusiasts who have a limited budget but desire to get in
volved with microcomputer hardware and machine-level 
software . 

I chose the Z80 Starter Kit because · of its Zilog Z80 
microprocessor and its expandability. The Z80 is more 
powerful and potentially faster than Intel's 8080 pro
cessor and yet is compatible with 8080 software. 

At a Glance 

Name 
Z80 Starter Kit 

Manufacturer 
SD Systems 
POB 288 1 0  
Dallas TX 7 5 2 28 
(2 1 4) 340-0303 

· Price 
$ 40 1 .  kit 
S 53 1 .  assembled 

Dimensions 
1 2 .9  by 3 2 . 2  em 
(8 '1, by 1 2 "/,6 inches) 

Processor 
Z80. 8-bit 

System Clock Frequency 
1 .9968 MHz 

Memory 
I K bytes supplied 

About the Author 

Mass Storage 
· Interface for cassette-tape 

recorder 

Features 
S- 1 00- l ike bus. custom wire
wrap area on circuit board. 
EPROM-programming cir
cuitry 

Software Included 
ZBUG monitor 

Hardware options 
Requires external power 
supply 

Audience 
Persons interested in learn
ing about small microcom

puter systems. persons who 
need a dedicated controller 
for custom circuitry 

Wayne Angevine graduated recently from the University of Colorado 
at Boulder and is an electronics engineer for Hughes Aircraft Company, 
where he works on research and deveiopment of infrared detector 
arrays. He is also pursuing a master's degree in electrical engineering at 
the University of Southern California. He· became enthusiastic about 
personal computers while taking a course in microprocessors, but has 
been using computers since the seventh grade. His other. interests 
include hiking and cross-country skiing. 
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Therefore, it can run Digital Research's CP/M, the de 
facto standard microcomputer disk operating system. It 
can also be easily interfaced to the S-100 bus. The kit has 
space for mounting two S-100 circuit boards (connectors 
are not included) .  Since I eventually hope to put together 
a business-type computer system with disk mass s torage, 
the kit seemed like a good place to start . 

The Z80 Starter Kit has two other important features 
that influenced my decision. It can program EPROMS 
(erasable programmable read-only memories) such as the 
2716 and 2758 that require only a single + S  V power 
supply. No other single-board computer that I know of 
includes this feature; and th� Starter Kit includes enough 
blank area for prototyping circuitry. 

Assembly 
The Z80 Starter Kit is available either as a kit or 

assembled. I chose the kit version to save money and 
become more familiar with the design. The assembly was 
straightforward and took about six hours. The instruc
tions provided were clear and concise; the only problem I 
had was in mounting the switches for the keyboard. 

Each switch assembly consists of four switches in a 
row, with two pins per switch; .two small threaded studs 
protrude from the bottom of each assembly . The pins are 
short and somewhat springy, and aligning eight of them 
with the appropriate holes in the printed-circuit board is 
a challenge indeed. To add to the difficulty, the studs for 
mounting the switch assemblies are barely long enough to 
be gripped by the nuts provided. Only after considerable 
effort did the assemblies finally end up in place. 

A good section on how to solder is included in the back 
of the instruction manual, but this kit is not 
recommended for a person who has never constructed a 
kit before. Most of the soldering involves sockets for in
tegrated circuits, but there are lots of sockets and plenty 
of chances to make solder bridges from one pin to 
another. 

All the parts of the starter kit are high quality : the 
printed-circuit  board is a very heavy, double-sided card 
with a green solder mask and clearly printed component 
locations and numbers. As previously noted, the 
keyboard is made up of blocks of real switches (as 
opposed to the membrane or calculator-type keyboards 
of other units) .  The keys are big enough to be easy to use. 

The only modification that I made was the addition of 



Subroutines, Vols. I and 
II 

Valuable programs for professional 
and hobbyist 

by Fred R. Ruckdeschel 

Designed for the engineer, 
scientist, experimenter, and 
student, this series presents a 
complete scientific subroutine 
package featuring routines 
written in both standard 
Microsoft and North Star 
BASIC. 
• Volume I covers plotting, 
complex variables, vector and 
matrix operation, random 
number generation, and series 
approximations. 
• Volume II includes least
squares approximation, 
special polynomial functions, 
approximating techniques, op
timization, roots of functions, 
interpolation, differentiation, 
and integration. 

Volume I 
ISBN 0-07-054201-5 
336 pages; hardcover 
19.95 
Volume II 
ISBN 0-07-054202-3 
800 pages ; hardcover 
23.95 

Name 

Address 

City 

Check 

Enclosed 

Threaded Interpretive 
Languages 

How to implement FORTH on )'Ot<r 
280 
by Ronald Loel iger 

This book develops an inter
active, extensible language 
with specific routines for the 
Zilog Z80 microprocessor. 
With the core interpreter, as
sembler, and data type defin
ing words covered in the text, 
it is possible to design and 
implement programs for al
most any application and 
equivalent routines for dif
ferent processors. 

ISBN 0-07-038360-X 
2 72 fJages ; hardcover 
18.95 

Beginner's Guide for the 
UCSD Pascal System 

The most popular Pascal version ex
plained by its creator 

b)' Kenneth L. Bowles 

Written by the originator of 
the UCSD Pascal System, this 
informative book is an orien
tation guide to the System. 

State Zip 

Amount 

Bill Visa!Master Card Number 

� ,�� 1tnl � 
Expiration 
Date 

BYTE Books 70 Main Street Peterborough, N . H .  0 3 4 5 8  
Circle 61 on  inqu iry card . . 

From . BYTE Books 

For the novice, this book 
steps through the System, 
bringing the user to a sophis
ticated level of expertise. 
Once familiar with the 
System, the reader will find 
the Guide an invaluable 
reference tool for creating ad
vanced applications. 

ISBN 0-07-006745-7 
204 pages; softcover 
1 1 .95 

The BYTE Book of Pascal 
A powerful,  structtued language 

Blai.le W. Liffick ,  Editor 

Based on articles, language 
forums, and letters from 
BYTE magazine, this work is 
a valuable software resource. 
Pascal continues to be 
popular as a structured pro
gramming language. Written 
for both potential and 
established users, this book 
introduces the Pascal language 
and examines its merits and 
possible implementations. 
Featured are two versions of a 
Pascal compiler, one written 

Title 

in BASIC and the other in 
8080 assembly · language; a 
p-code interpreter written in 
both Pascal and 8080 
assembly language; a chess
playing program; and an APL 
interpreter. 

ISBN 0-07-037823-1 
334 pages 
hardcover 
$25.00 

Beyond Garnes: Systems 
Software for Your 6502 
Personal Computer 
Creating programs for the Apple, 
Acari, Challenger and PET com
puters 

by Kenneth Skier 

At last, a complete program
ming guidebook. A self
contained course in struc
tured programming and top
down design, this book 
presents a powerful set of 
tools for building an extended 
monitor, disassembler, hexa
decimal dump routine and 
text editor programs. 

ISBN 0-07-057860-5 
440 pages; softcover 
14.95 

Price Quantity Amount 

Add 75¢ per book to cover shipping 
costs: 

Total 

ORDER TOLL FREE 800/258-5420 
B l  



Pin Standard K i t  P in  Standard Kit Pin Standard Kit P in  Standa rd Kit  

1 + 8  v + 8  v 26 pH LOA 51 + 8  v + 8  v 76 pSYNC 
2 + 1 6  v + 1 6  v 27 RFU 52 - 1 6 v - 1 6 v 77 pWR* 
3 XRDY 28 RFU 53 GND 78 pDBIN 
4 V IO*  29 A5 A5 54 SLAVE CLR* 79 AO AO 
5 Vl 1 *  30 A4 A4 55 DMAO* 80 A1 A1 
6 Vl2* 31  A3 A3 56 DMA1 * 81  A2 A2 
7 Vl3* 32 A1 5 A1 5 57 DMA2* 82 A6 A6 
8 Vl4* 33 A1 2 A1 2 58 sXTRQ* 83 A7 A7 
9 VIS* 34 A9 A9 59 A1 9 84 AS AS 

1 0  Vl6* 35 D01/DATA1 01 60 SIXTN*  85 A1 3 A1 3 
1 1  V l7*  36 000/DATAO DO 61  A20 86 A1 4 A 1 4  
1 2  N M I *  3 7  A1 0 A1 0 62 A2 1 87 A1 1 A1 1 
1 3  PWRFAIL*  38 D04/DATA4 04 63 A22 88 D02/DATA2 02 
1 4  DMA3 * + 5  v 39 D05/DATA5 05 64 A23 89 D03/DATA3 03 
1 5  A1 8 40 D06/DATA6 06 65 NDEF 90 D07/DATA7 07 
1 6  A1 6 41 D I2/DATA1 0 02 66 NDEF 91 D I4/DATA 1 2  04 
1 7  A1 7 42 D I3/DATA1 1 03 67 PHANTOM* 92  D I5/DATA1 3 05 
1 8  SDSB* 43 DI7/DATA1 5 07 68 MWRT sMEMW 93 D I6/DATA1 4 06 
1 9  CDSB* 44 s M 1  69 RFU 94 D I 1 /DATA9 0 1  
20 GND 45 sOUT sOUT 70 GND 95 0 10/DATAB DO 
21 RFU 46 s iNP  s iNP  71  NDEF 96 s i NTA 
22 ADSB* 47 sMEMR sMEMR 72 ROY 97 sWO * 
23 DODSB* 48 sH LTA 73 I NT* 98 ERROR* 
24 <I> 49 CLOCK CLOCK 74 HOLD* 99 POC* 
25 pSTVAL * q, 50 GND GND 75 RESET* 1 00 GND GND 

Table 1:  Signals of the IEEE S-100 standard (Task 696.1/D2) compared to the S-100 interface implemented in the SD Systems' 
ZBO Starter Kit. In the IEEE's nomenclature, an asterisk indicates a signal that is active in the low state. 

binding posts at the power-supply terminals . The stock 
kit has holes only in the circuit board, to connect the 
power supply. I added binding posts from Radio Shack to 
be able to connect and disconnect the cord from my 
power supply easily. I recommend the type of binding 
posts in which the metal connector and mounting stud 
are one piece. The holes on the board must be enlarged 
slightly by careful use of a drill .  After the posts are in
serted, they must be soldered to the board on the top and 
bottom to insure a good connection. 

read under normal lighting. 
An audio-cassette interface is supplied . I have used it 

with an inexpensive Superscope recorder and have found 
the combination to be highly reliable-! have had only 
one misload in three months' use. The volume-level in
dicator, which allows the recorder volume level to be set 
properly, helps ensure the reliability . The interface uses 
Kansas-City-Standard coding and the Intel hexadecimal 
format. 

The kit comes with 1024 (1 K) bytes of programmable 
memory in the form of eight 2102 static memory devices . 
There is space on the board, and all decoding circuitry is 
in place, for adding another 1 K bytes of 2102s, but no 
sockets are provided. However, sockets and integrated 
circuits can be added for $10 to $15. 

Use and Features 
The kit has the same basic configuration as most single

board systems. User input and output are accomplished 
by a hexadecimal keyboard plus 12 command keys and a 
6-digit 7-segment LED (iight�emitting diode) display. The 
display has large (0.6 inch) ,  bright digits and is easy to 

The system monitor uses the top 110 bytes of installed 
memory as a scratch pad, but the remaining memory is 

PRINTERs E pson 
EPSON MX-70 . . . . . . . . . . . . . . . . . . . . . . . . $395 
EPSON MX-80 . . . . . . . . . . . . . . . . . .  495 
EPSON MX-80FT · 595 
EPSON MX-100 . . . . . . 795 
EPSON INTERFACE & CABLE . 1 00 
C. ITOH STARWRITER 25 PARALLEL . . . . . .  1440 
ANADEX DP9500 . . 1 350 
IDS-560G PAPER TIGER . . . 1475 
OUME SPRINT 5145 . . . . .  2499 

MONITORS 
AMDEX 12" B&W. 1 39 
AMDEX 1 3 "  COLOR . . . . . . . . . . . . . . . . . . . .  389 
SANYO 9" B&W . . . . . . . . . . . . . . . • 185 
ZENITH 1 2 "  GREEN 1 39 
NEG 1 2 "  GREEN . . . . . . . • . • . 1 69 

APPLE II SOFTWARE & ACCESSORIES 
VISICALC . . . . . .  . . . . . . .  $ 1 59 
VISITRENDIVISI PLOT . .  215 
D. B. MASTER . . . . . . . . . . . . . . . . . . . . . . .  169 
PERSONAL FILING SYSTEM . 85 
BPI BUSIN ESS SOFTWARE . . . . . . . . . . . . . .  335 
CONTINENTAL BUSINESS SOFTWARE . 215 
MAGIC WINDOR . . 85 
SU PERTEXT II . 125 
EASYWRITER . . 219 
WORDSTAR (CP/M) . 299 
REAL ESTATE ANALYZER . .  120 
TAX PREPARER . 85 
MOUNTAIN COMPUTER CPS CARD . .  250 
HAYES MICROMODEM II . 299 
NOVATION APPLE CAT I I .  349 
M ICROSOFT Z-80 SOFTCARD . 299 

MICROSOFT 1 6K RAM CARD 
VIDEX 80 COLUMN CARD . 
VOTRAX TYPE'N TALK . 

ATARI 
ATARI 800W/16K . 
ATARI 400 W/16K . 
410  PROGRAM RECORDER . .  

Jll 
ATARI' 

810 DISK DRIVE . . . . . . . . . . . . . . . • . •  
16K MEMORY MODULE . 
850 INTERFACE . 
830 ACOUSTIC MODEM . . . . . . . . . . • . • .  
825 L INE PRINTER (80 COL) . 
ATARI WORD PROCESSOR . 

169 
269 
340 

749 
350 

69 
499 

89 
175 
159 
600 
125 

----------------------------- TO ORDER: Please send cashier's check, money order or personal 

(8oo> 854-1941 COI'llputar aga (71 4) 565-4062 
Outside Ca. Order Desk Technical & California 

4688 CON VOY STR EET, SAN D IEGO, CA 921 1 1  
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check (allow 10 business days lo clear). VISA and Master Card credil 
card service add 3%. American Express credit card service add 5%. 
Shipping, handling and insurance in U.S. add 3% (minimum $4). Cali· 
fornia residents add 6% sales tax. Foreign orders add 10% for shipping. 
Equipment is subjecl to price change and availability. All equipment 
carries factory warranty. Store prices differ from mail order prices. 

Circle 88 on inquiry card. 



TIRED OF 
KEYBOARDING? 

I N PUT I N FO TH E EASY WAY! 
O M R  DATA ENTRY GOES DI RECT 
FROM SCAN·TRON FORMS TO 
YOU R  COM PUTER. 

The new Scan-Tron Model 1 200 O M R  

Data Entry Termina l  offers a s imple LOW 
COST solut ion for many app l ications in  
educat ion,  busi ness and government. 

Now at a price competit ive with a smal l 
card reader, you have the  f lex ib i l ity of 
scanning documents of a l l  sizes (up to 8112 
x 1 4). I n  add it ion ,  Scan-Tron offers a wide 
variety of stand ard off the shelf  forms. 
Scan-Tron Corporat ion also provides com
plete custom form des ign and pr int ing 
services through  a nat ionwide network of 
43 branch offices. 

The Model 1 200 is designed to be flexible, 
accurate and rel i able. Featu res i nc lude 
compact desk-top design ,  l ight  weight,  
s imple operation  (for non-techn ical  
personnel). 

Circle 422 on i nquiry card. 

Model 
1 200 
Priced 
Under 
$2000 

TYPICAL SCAN-TRON APPLICATIONS 
EDUCATION 
* ADMISSION REGISTRA· 
TION. Provides a simple 
method of student enroll· 
men! class schedul i ng. 
Simpl ifies grade report ing 
and student record keeping. 
* ATIENDANCE REPORT
I NG. Daily attendance on a 
period by period basis with 
absentee foilowup. 
* TEST SCORI NG.  
Teacher prepared tests, 
criterion referenced tests, 

or standardized tests. 
* TEST ANALYSIS. 
Detailed item analysis, 
descriptive statistics, 
question validity, and more. 

BUSINESS AND M EDICAL 
* INVENTORY ACCOU NTING 
* LABOR ACCOU NTI NG 
* QUALITY CONTROL 
* BILLING SYSTEMS 
* M EDICAL QUESTION NAI RES 
• HOSPITAL PATI ENT RECORDS 
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Figure 1 :  Simple and inexpensive power supply forthe Z80 Starter Kit. I t  will provide + 5  V at 1 A and ± 12 V at 200 to  300 mA for 
the Z80 Starter Kit and user circuitry. Parts used include: T1 : 120 VAC primary, 28 VAC center-tapped secondary, 2 A;D1 ,D2: 3 A, 
200 V PIV silicon diodes; C1 , C2: 1000 J.I.F, 50 V electrolytic capacitors (note polarity carefully) ; 7805: + 5  V, 1 .5 A voltage 
regulator; 7812: + 12 V, 1 .  0 A voltage regulator; 7912: - 12 V, 1 .  0 A voltage regulator. 

big enough for most uses. There are also three 22-pin 
sockets on the board for read-only or erasable read-only 
memory. One of these sockets is occupied by the system 
monitor. Of the remaining two, one is the programming 
socket, but it can also be used in a read-only mode. Each 
socket is selected by decoding circuitry to occupy 2 K 
bytes in memory-address space and wired for the pin 
arrangement of 2716-type devices . 

One of the biggest selling points of the kit is the 
on-board S-100 interface. Space for two connectors is 
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provided, although the connectors themselves are not. 
Technically, however, the interface is not S-100 compati
ble. The manual says that it is "compatible with general 
s ta tic memory or l / 0  expansion cards" but 
"specifically . . .  not with the Expandoram modules ."  
Expandoram is  SD Systems' series of  dynamic-memory 
cards. A comparison with the IEEE (Institute of Electrical 
and Electronics Engineers) S-100 standard shows that 
only 45 of the Starter Kit's 100 pins carry the signals 
specified. Many of the unconnected pins are not vital, 
such as extended addressing and the 16-bit request and 
acknowledge lines. Others are of more interest, such as 
DMA (direct memory access) and interrupts. No DMA or 
interrupt lines are present in the interface as wired. The 
most significant of the missing signals, however, are the 
pSYNC, pDBIN, and sM1 timing signals, which are used 
to implement "invisible" refresh in dynamic-memory 
boards. It should also be noted that it is not possible to 
issue a RESET signal to any boards in the S-100 slots. 
Table 1 gives a comparison of the IEEE S-100 standard 
and the on-board signal lines. 

Also, some confusion exists about clock signals, as pins 
24 and 25 in table 1 show. The master bus-timing signal, 
which the board designers call <I>, is routed to pin 25 of 
the S-100 interface. The standard specifies pin 24 for <I> 
and pin 25 for pSTVAL * (the status-valid strobe). 
However, SD Systems' dynamic-memory boards require 
clock signal ¢1 on pin 25 and ¢2 on pin 24. I suggest that 
anyone who plans to use any boards requiring clocks be 
careful of this. 

These difficulties may be overcome, however, if the 
user has the patience and skill to construct the needed 
signals from timing diagrams and design the logic to pro
duce them. The logic can then be constructed in the wire
wrap area and the signals routed to the S-100 connectors. 

Another problem with the S-100 interface on the 
starter kit is that the address and data-bus lines are un
buffered. The ZBO processor can safely drive four LS TTL 
(low-power Schottky transistor-transistor logic) inputs. 
Many of the address lines are already connected to a 
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Single Board Technology 
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• 8 - i n c h  dual f loppy d ri ve s  
• 5 0-p i n -e x p a n s i o n  c o n n e c t o r  
• 2-serial  p o r t s  
• 2-paral l e l  p o r t s  
• 4 -c o u n re r  / t i m e r s  
• H a r d  d i sk o p t i o n s  

The Price 
Is Nice. 

ava i l a b l e  $ 2425 Basic system w i t h :  600K byres 
• 2.4 megabytes $ 3 49 0  
• I .  2 m egabytes $ 1990 
A Z80A CrU c o m b i ned w i t h  t h e  cr /M . o p e ra t i ng system opens 

n e w  vi stas to software avai labi l i t y  for e ight-bi t  m i c ros.  
FORTRAN.  CO BOL. BASIC. A rL .  ru I and rascal are avai l a b l e  
now to a c c o m o d a r e  r o d a y " s  s c i e n t i fi c .  educat i o n a l .  sop h i s t i ·  
cared s m a l l  b u s i n e s s  a n d  pe rsonal system u sers.  

" CP/M is a registered trademark of  Digital Research. Inc .  

NORTHEAST COMPUTER SALES 
563 S o u t h  M a i n  Street 

Bradfo rd ,  Massach usetts 0 1 830 
(6 1 7 )  683-3024 

INMAC INTRODUCES 
THE SOLUTION TO YOUR MICRO SUPPLY 

AND ACCESSORY NEEDS. 
• One-Stop Shopping. This new catalog offers over 1 .000 

products specifically for Micro Computers. Compatible with 
Apple. Atari. Northstar. TRS-80s and many others. . • Convenient Ordering. By mail or phone. ordering supplies 
and accessories from this catalog wi ll be quick and easy. 
• Fast Delivery. We'll sh ip your order within 24 hours from our 

distribution centers in New Jersey; California. I l l inois and Texas. 
Overnight delivery avai lable. 
• Top Quality Products. Virtually al l  our products are 

guaranteed for at least one year. Risk-free trial of any product 
for 45 days. 

Send for your FREE 
lnmac Catalog or Gal l  
(408) 727- 1 970. 

1§ /HIHBC 
Dept. Micro. 2465 Augustine Drive, 

Santa Clara. CA 95051 

338 january 1982 © BYTE Publications Inc Circle 1 8 1  on inqui ry  card. 

decoder, so they can drive only three more input loads. A 
high-quality S-100 board will not present more than one 
load to the bus. If two such boards are present in the 
S-100 expansion slots, make sure that no more than one 
load for each line is present in circuitry in the wire-wrap 
area. The data bus is already driving two loads, so you 
must be very careful about loading it at all in the wrap 
area. 

There are no restrictions on the number of MOS 
(metal-oxide semiconductor) loads, such as memory 
devices or LSI (large-scale integration) peripheral
interface integrated circuits, since such devices present 
negligible load to the signal buses. 

Care must also be taken in using any old boards that 
have standard TTL, since the processor can drive only 
one such load. You may have to add supplementary 
buffering components. 

The wire-wrap area is a fairly sizable section of the 
printed-circuit board, containing holes that mate with 
standard-pattern DIP (dual-inline packages) .  Each hole 
has a solder pad; power and ground buses are available 
on both sides of the board. The useful signals, 70 in all, 
are brought out to this area. 

For my purposes, the wire-wrap area has two disad
vantages . It is too small, and I dislike the idea of con
tinually turning the board upside down to wire and check 
circuitry-both wiring mistakes and damage to the com
ponents already on the board are likely to result . I plan to 
use 44-pin connectors and standard circuit boards to 
alleviate these problems. 

The on-board EPROM programmer is a strong feature 
of this system. It will program type-2716 and 2758 
which require other supply voltages) . In stock trim, the 
system is capable of programming only 914 bytes, since 
that is all the user-programmable memory available, 
However, a program is provided to allow the. data to be 
programmed to reside in any area of memory. This 
would allow programming from any user-installed 
memory, and copying read-only memories from the 
spare socket to the programming socket .  One suggestion 
for those planning to use the starter kit for large-scale 
read-only memory programming would be to install a 
ZIF (zero-insertion-force) socket in place of the provided 
programming socket.  This would prevent bent pins and 
other such damage incurred in prying the programmed 
device out of the socket. 

Some interface capability is built into the Z80 Starter 
Kit, in the form of a Z80 PIO (parallel input/output) and 
Z80 CTC (counter/timer circuit) components. The Z80 
PIO is a parallel interface circuit similar to the Intel 8255 
and Motorola 6820. It has two 8-bit I/0 ports with two 
handshake lines each, and it can be configured in several 
ways by the use of programmable registers. 

The Z80 CTC is a counter and timer circuit (it also is 
programmable) .  It has four channels, three of which are 
used by the kit for timing functions in the read-only
memory programmer and cassette interface. One channel 
is available to the user. When properly programmed, the 
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counter will divide the system clock by a 16-bit value and 
produce a pulse train or interrupt signal . 

I should also note that the processor is a 2 MHz Z80, 
not a 4 MHz Z80A. The precise clock rate is 
1 .9968 MHz. 

The kit features a switch-selectable automatic restart 
for those interested in dedicating the unit to a particular 
application. After a system reset, the monitor examines a 
switch that chooses whether the normal monitor program 
or the program in the number-1 read-only-memory 
socket should be executed. This allows the system to run 
without operator intervention after reset .  

System Monitor 
The system monitor supplied with the Z80 S tarter Kit 

is called ZBUG . It is a fairly sophisticated program 
residing in a 2 K-byte read-only memory. The monitor 
provides the following command functions: 

• Return to Monitor 
• Examine Memory 
• Examine Port 
• Examine Register 
• Set Breakpoint 
e Single-Step 
• Execute 
• Dump Memory Contents to Cassette 
• Load Memory from Cassette 
• Program EPROM 
• Next (repeat last operation for next location) 

Each function is activated by a single key on the keypad. 
With one exception, the ideas behind each of these 

functions should be obvious. Return to Monitor causes 
the executing program or other monitor function to cease 
and allows a new monitor command to be entered . It is 
supposed to be able to recover the system when an 
executing program is in an infinite loop . 

I found that this does not always work. If a jump is 
executed to an unused area of memory, the monitor will 
not recover i t .  Other mistakes are possible also. In a case 
like this the only alternative is to reset, which scrambles 
the contents of memory and is generally unproductive. 

The monitor has several other capabilities. One of the 
most important is a subroutine that calculates the offset 
for a relative-jump instruction . This is very useful in 
hand-assembling program s .  O ther user-callable 
subroutines are available to provide a 20-ms delay and to 
convert ASCII (American Standard Code for Informa
tion Interchange) characters to and from binary. 

One hard-to-find piece of information is the address to · 
return control to the monitor from a program. The 
address of this reentry point is hexadecimal OOAE. 

Documentation 
The ZBO Starter Kit Operations Manual is the main 

system documentation. A Mostek ZBO Micro-Reference 
Manual is also provided. It is a small booklet that gives 
the Z80 instruction-set mnemonics, op codes, and timing 
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information . It also gives a summary of Z80 PIO and Z80 
CTC programming. 

The Operations Manual is fairly well written: most of 
the information is presented clearly, although occa
sionally a useful item is buried. The best place to look for 
these is in the "Example Programs" section. Several pro
grams are provided there that give an overview of the kit 
and help expand its usefulness .  A complete schematic 
diagram and a complete source-code listing of the 
monitor are also included . 

Power Supply 
The manual states that the Z80 Starter Kit requires 

+5 V at 1 A for normal operation and an additional 
+ 25 V supply at 30 rnA for read-only-memory pro
gramming. I designed the power supply shown in figure 1 
to provide the + 5  V, as well as power for linear 
semiconductor devices in the wire-wrap area at ± 12 V. 

Fin a l ly, a price-performance 
breakthro ugh for mass s torage 

in a one-p iece, handsomely 
s ty led desk-top comp u ter. 

DEA LER & OEM INQUIRIES IN VITED 
TELEPHONE (206) 453-9 7 7 7  
TOLL FREE 1 -800-426-2963 

SuperFive ALSO DISTRIBUTED BY 
Compu Data 
I �ala Cynwyd Plaza 
BaJa Cynwyd.  Pen n s y l v a n i a  1 9004 

Telephone 12 1 51 557·584� 
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Olver•lfl�d D•ta 
8043 W .  B2ncl 
l n d l a napoli,,  I nd i a n a  46278 
Telephone (� I 7 )  299·0 I I S  

All parts but the voltage regulators are available from 
Radio Shack . The regulators can be acquired at most 
electronics supply houses or by mail from any of several 
BYTE advertisers. Be sure to mount the regulators on 
heat sinks, and don't be surprised if they become warm. 
The supply will put out 1 A at + 5 V and 200 to 300 rnA 
at ± 12 V. The +25 V supply for EPROM programming 
can be provided by three 9-V transistor-radio batteries in 
series, since the current requirement is so small and the 
duration of use is short . 

Summary 
If you are looking for a single-board computer that can 

be expanded and run 8080 or Z80 software, the Z80 
Starter Kit is a good choice. You should also consider it 
for practical applications such as home security and 
small-scale industrial or laboratory control, and as an in
expensive stand-alone EPROM programmer. • 

• 5 % " Mlcro-Wlnchesterr"' 5 (formatted} ha 
• 7001\ or :3501\ floppy disk back up. 
• Dual Z-80 processors with 641\ RA M. 
• Dual RS232 ports. 
• Complete and ready to run with CP I Mr"' 2 . 2 .  

• Largest ln tertec distribu tor i n  the Un ited S ta tes. 
• Distri b u tor fo r C. ltoh. MPI. E.pson. 

• Seagalt:, Tanden drives. 
• Corvus h a rd disks. m u lt iplexers. 
• Superbrain S · / 00 bus. graphics. a n d  parallel port. 

• Software: MicroPro. A ccoun ting Plus, Pea c h t ree. 
Con dor. Ben c h m a rk. 

CMC International 
A Dlv l� lon of Compute r  M a rketi n g  Corporat ion 

1 1 038 M a i n .  Suite 1 2 5.  Bel levue. WA 98004 

1205) 453·9 7 7 7  

C ircle 8 0  on i nquiry card. 



Circ le  227 on inq u i ry card. 

TERMINALSMITH'M 
THE FIRST BRILLIANT TERMINAL'M 

MORE FEATURES PER. DOLlAR THAN ANY OTHER TERMINAL 
• 3 Keyboard Loyo�ts • Green Phosphor Sid • Mult.ple Emvlarrons • Full Screen ATtributes 

ADM-31. DEC VT-52 & VT-100 o Double Htgh and Double • Smooth ScroiiJng Wrde Characters • Full Edrtrng Features • All T erminol Funcltons 
• Detachable Keyboard Accessible through Software 

w I Human Engineered Keys • 11"\duct\ve Key Swilchm OPTIONS-Mulhple Page Memory 
(No contamir.olion or cleaning) Integral 300-1200 Baud Modem • Easy to Program FunctiOn 
Key� witn Bott8fy Bocl<:up at Memory • SpirT Screen • Status line wilh Real Time Clock 

$1195*QTY.-l DATA PRODU<n 

Qume., THINLINE Iancon 
8" TM·848·1 $475" o<Y.I QUMETRAK 8 

& QUMETRAK 5 FLOPPY DISC DRIVES DUAL SIDED DUAL DENSITY 

QT-8 $525." QlY. I QT-5 $3Q�R: 

SINGlfSIDfD 
TM·848·2 $550" Q<Y. I OVAl. SID£0 

� d D � , J 
FIT 2 DRIVES IN THE SPACE OF 1 QUME ������UALITY r§=+ .. frAJ SPRINT 9/45 $2245" Q,.,., 

OIHH� MODI:L ANO CONFIGURAIIONS AVAJL.AllH AUTHORIZED QUME DISTRIBUTOR 

� ea·· . 744·0 SSSD 5Y." 2.15 ea �\' ."" ..,. � ""-- 740·0 SSSD 8" 2.20 ea �t.'\'\t.�, "'#"'"ffo 741·0 SSDD 8" 2.75 ea o\S:,_, ••'c'• 743·0 DSDD 8" 3.35 ea �.o\.' . PRICE FOR QTY. 100 

(408) 438·5454 41-u•• .. 
4444 SCOTIS VALLEY DR., SCOTTS VALLEY, CA 95066 

TERMS: Cashiers Check, VISA, MJC, COD 
M ED I I>I.  DISTR I B U T I N G  

Shipping charges added to all orders .... _.-• Quantity Discounts Available .. ..... 

TRS-80™ D ISCOU NT 

C i rc le  365 on i n q u i ry card. 

PURCHASE PfR MONTH DESCRIPTIOM PRICE 12 MOS. 2.4MOS. 315MOS. 
LA36 DECWrlter It . . . . . . . . . . . . $1 ,095 $105 $ 58  $ 411 
LA34 DECWrlter tV . . . . . . . . . . . .  995 95 53 36 LA34 DECWriter IV Forms Ctrl . . . 1 ,095 105 58 411 
LA120 DECWrlter Ill KSR . . . . . . .  2,295 220 122 83 
LA120 DECWrlter Ill RO . . . . . . . .  2,095 200 112 75 
VT100 CRT DECscope . . . . . . . . .  1 ,695 162 90 61 
VT1 01 CRT DECscope . . . . . . . . .  1,195 115 67 43 
VT125 CRT Graphics . . . . . . . . . .  3,295 315 185 119 
VT131 CRT DECscope . . . . . . . . .  1 ,745 167 98 63 
VT132 CRT DECscope . . . . . . . . .  1 .995 190 106 72 
Yn8XAC Personal Computer Option 2,495 2411 1411 90 
Tl745 Portable Terminal . . . . . . .  1 ,595 153 85 58 
Tl765 Bubble Memo� Terminal . 2,595 249 138 93 n Insight 10 Termina . . . . . . . . .  695 67 37 25 
T1785 Portable KSR, 120 CPS . . . 2,395 230 128 85 
Tl787 Portable KSR, 120 CPS . . .  2,845 273 152 102 
Tl810 RO Printer . . . . . . . . . . . . . 1 , 695 162 90 61 
Tl820 KSR Printer . . . . . . . . . . . .  2,195 211 117 80 

595 57 34 22 
645 62 36 24 

1 ,165 112  65 42 
1 ,995 190 106 72 
1 ,695 162 90 61 
1 ,295 125 70 48 
2,295 220 122 83 

895 85 48 32 
1 ,075 103 57 39 

Lener Quality, 7715 RO . . . . . . . .  2,895 278 154 104 
LeHer Quality, 7725 KSR . . . . . . .  3,295 316 175 119  
2030 KSR Printer 30 CPS . . . . . .  1 ,195 115 67 43 
2120 KSR Printer 120 CPS . . . . .  2,195 211 117 80 

1 ,345 127 
1 .695 162 

745 71 

• BUY D I RECT 
� W E  S E L L  T H E  F U L L  L I N E  O F  TRS-80'S AT W H O L E SA L E  P R I C E S  � 

MODEL I I  

26-4002 64K I D rive . . . . . . . . . .  $3288 

Ask About H a rd Drives 

MODEL Ill  

26- 1 062 1 6K . . . . . . . . . . • . . . . . .  $849 

26- 1 066 48K with 
2 D rives , RS232 . . . . . . . . . . . . .  $2069 

COLOR COMPUTER 

26-3001 4K . . . . . . . . . . . . . . . . . . $ 3 1 8  

26-3002 1 6K Ext.  Bas i c  . . . . . . . . .  $488 

26-3003 32K Ext.  B a s i c  . . . . . . . .  $ 578 

POCKET COMPUTER 

26-3501 Pocket Computer . . . . .  $ 1 88 

CENTRO N I CS 
739- 1 PRI NTER 

Circle 239 on i nq u i ry card. 

THOUSAN DS OF 
SATISF I ED 

CUSTOM E RS 

W R I T E  FOR YO U R  
F R E E  CATALOG 

ORDER TOLL FREE 
1-800-841-0860 
• LARGE INVENTORY 
• FAST D E L IVERY 

TM · TANDY CORPORATION 

FREE COPY OF WARRANTY UPON REQUEST 

MICRO 
M A N AGEMENT 
SYSTEMS, INC.  

DEPT. NO.  1 
1 1 5C SECOND AVE. S .W.  

CAIRO,  GA.  3 1 728 
GA. 9 1 2-377-71 20 
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COS MAC 
EPROM Programmer 

Programming a n  EPROM (eras
able programmable read-only mem
ory) has become much easier in recent 
years. The old-style 2708 EPROMs 
(1 K by 8 bits) required + 26 volts (V) 
to be turned on and off 100 times for 
each byte programmed-a total pro
gramming time of 100 milliseconds 
(ms) per byte. A 2708 programmer 
was a complex device that often relied 
on adherence to close timing specifi
cations and used switching transis
tors. It was also necessary to program 
the whole device at once-unpro
grammed addresses contained invalid 
data and could not be programmed 
until the entire device was erased. 

The newer 2716 (2 K by 8 bits) and 
' 2732 (4 K by 8 bits) EPROMs, on the 

other hand, use only + 5 V on the 
programming pin (a + 25 V supply is 
necessary, though) .  A single byte at 
any address can be programmed in 
50 ms. Under certain circumstances, 
you can even program one bit of a 
byte. 

These features make EPROM pro
gramming possible with a relatively 
simple circuit connected to a micro
processor. This article describes an 
EPROM programmer, based on the 
RCA COSMAC 1802 microproces
sor, which is designed for the not-so
affluent computer enthusiast. (Pro
jected cost for the programmer cir
cuitry is about $30, and single-board 
1802 computers are available for 
about $100. Considering that in-
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Dan Rubis 
POB 402 

St. Clair Shores, MI 48080 

dustrial programmers cost thousands 
of dollars, this is an outstanding 
value. )  The approach I have taken 
should allow any 1802 computer to 
be used. 

Design Basics 
This is a "bare bones" design, with

out many protective hardware fea
tures, and so a certain amount of care 
and attention to detail is required: a 
goof-up could cost you the price of an 
EPROM. The key here is simplicity; 
hence the use of the 1802. The 1802 
excels in control applications and will 
provide the address, data, and con
trol signals, as well as perform all the 
timing functions of the programming 
process. 

Programming a 2716 or a 2732 is 
quite similar to programming a 2708, 
the main difference being the storage 
size. If your computer has only 4 K 
bytes of programmable memory, any 
2732s you program will have to be 
done in two 2 K-byte segments. The 
biggest advantage of the new-style 
EPROMs is the simpler programming 
process: all that is required to pro
gram a byte anywhere in the address 
space is one 50-ms pulse. 

Figure 1 illustrates how the 1802 
computer functions as the controller. 
The computer's programmable mem
ory will hold the data to be pro
grammed into the EPROM. With ap
propriate software, the computer will 
supply address and data to their 

respective latches. Then the control 
lines of the computer will signal the 
latches to hold the address and data . 
The output of each latch is applied to 
the appropriate pin on the target 
EPROM. 

The computer then applies a con
trol signal (programming pulse) to the 
EPROM. This pulse signals that the 
data information is ready and that it 
should be programmed into the mem
ory location as specified by the ad
dress. Three conditions are necessary 
to successfully program a byte of data_ 
into the EPROM: 

1 .  The address location must be 
applied to the correct pins of the 
EPROM (AO through A10) .  

2 .  The data byte must be applied to 
the output pins of the EPROM (00 
through 07) . 

3. A programming pulse of 50 ms 
must be applied to the program- · 
ming pin of the EPROM (PGM). 

Notice the two 24-pin integrated 
circuits (IC3 and IC4) marked CDP-
1852 in the circuit diagram (figure 
2a) .  These are RCA CMOS (comple
mentary metal-oxide semiconductor) 
8-bit 110 (input/output) ports, which 
will be used in their output mode as 
latches. 

The memory locations of a 2716 
are addressed in the range from 000 
through 7FF hexadecimal and there
fore require eleven address bits. One 



Circle 51 on inqu i ry card. 

Model 953A EPROM 
PROG RAM M ER 

• Programs 2508, 2758, 251 6, 2 7 1 6 , 2532 and 2732 five volt E P R O MS. 

• Complete - no personality modules to buy. 

• I ntell igent - microprocessor based, programs and verifies any or al l  bytes. 

• RS-232 serial interface - use with computer or terminal. 

• Verify erasu re command . verifies that EPROM is erased. 

• Extended d iagnostics · error output distinguishes between a bad E P R O M  

a n d  o n e  which needs erasing. 

• May be used for extremely reliable data or program storage. 

• All power on programming socket under processor control. L E D  warning 

light ind icates when power i s  applied. 

. • Complete with Textool zero insertion force socket. 

• H igh performance/cost ratio. 

• Standard 08·25 1 /0 connector. 

PRICE 5289 

BAY TECHNICAL ASSOCIATES, inc. 
HWY. 603. P.O. BOX 387 

BAY ST. LOUIS,  MISSISSIPP1 39520 
(601) 467-8231 

ATARI ' 800'w 
COMPUTER SYSTEM 
16k -*750.00 
48k -*898.00 

'�PPLE I I  Plus" 

fWIII" 
T-. Monlh. O.te. 'tlloer, I 'Dey of --..... Or� 

• t a.t 0.118ut 
'IS.t A6dr•fttw Hc:NcS S.Iec . 
'Inter S•eowt XTAL 

M issle Command 

Asle1oids 

Sial Raide1s 

MICAOSOFT Z80 l29500 
16K RAM $16()00 VIDE X 

VIOEOTERM 80""129500 
'32 7UKh.l �tal Control $2.85 ·s. Po. Sup 
"Low Po- D1uopahon 

KEYBOARD 
ENHANCER 

172()00 
ZEMITH ZYM- 1 2 1  Video Mllni loi= Gieen P�s�1 

12 inch. 15+Mhz. 34.00 
3inch MUFFIN FAN r /CDid-19.95 

. 

!! 1 .. ..... II ltllilllllll " 
Tl£ MPO 117 �',":,-:�·=.t. IOIIed � loOUI'C' 

'79.50 

PONEFl PPI..Y 
MOOEL 
#CP198 

•npui-1101!2Sw 
oulpul - 5wdlt •• 6amps 
129.95 

Olr. Ot•c• .,.,, 

DISKETTE 
« SALE » 

Wabash: 

CALif COIIF. SYS 

APPLE 
CLOCK 172400 PROTO 
BOARD 12500 

PRINTERS EO'SOH 

UPO 765: FIOPP! Disk Conl ,...... l l9.95 

8155· RAM-111 .50 
82SH PI- 17.95 

AY3-8603- . 4.95 
LM300H- 45c 
6802- 1 9.50 2 1 1 1 - Sialic RAM -11.75 

8085A CPU -18.50 
MC6800· CPU�7.75 
£R 2501· £AROM - 4. 95 

MONITORS 

6502-1 6.50 
682 1 -14,95 

, .... inc. 
RS•2l1 COMPITIBLI OICITil 
J[I.SWIICH Will SWIICH MODEMS 
1£1W[[I PiOCISSOiS / PilllliS. 

Circle 55 on i nquiry card. 

Before disk errors ruin your work aga i n  order BA D L I M .  

• B A D  L I M  ass u res the rel iab i l ity of your CP/M 
computer. 

• You can use your disks 1 0  t i mes l onger without 
losing y o u r  data A N D  your t i me. 

• B A D L I  M checks thoroughly your d isk marking a l  

t h e  blocks w h i c h  have defective sectors. The 
operati n g  system w i l l  know that those sectors 
should be s k i pped. 

• B A D L I  M i s  the o n l y  program that gives protection 
for soft and hard errors.  • The f i rst t ime B A D L I M wi l l  l ist which f i les in your 
disk are o n  bad sectors, so you can take action to 
correct i t .  

• But thereafter the bad areas i n  your d i s k  w i l l  be 
automatica l l y  by-passed . • For CP/M 1 .4 s ingle density and for CP/M 2 . x x  o 
any format and density. I t  is a must for Winchester 
as the media cannot be replaced. 

BA D L I M  cost o n l y  $73. Whatever t he reason you have 
to use a compu ter you need BA D L I  M.  Con tact your  
dea ler or ca l l  us  today : 
B LAT R & D  Corp.,  801 6 1 88th.  St SW, Edmonds 
WA 98020. Phone: [ 206] 77 1 - 1 408 BADUM D E A L E R  I N Q U I R I ES I N V I TE D .  

.10 

.22 
21 22 
10 20 
22 211 
27 29 
17  20 
17 20 
24 
10 
.. .. 
.. 
10 
10 
27 
35 

741.500 .20 
Ml502 .20 
74LS03 .20 
741.504 .20 
MlSOO .22 
MlSOO .29 ,.,..,. .... 

'JitLS10 .20 
74LS14 ... 
MLSlO .22 
MLS21 .20 
'MLS28 .40 
MLS27 .27 
74LS2e . 37 
74LS30 . 211 
74LS32 . 31 
74LS38 31 
74LS42 .03 
74LS4a .77 
74LS74 30 
74LS75 ... 
74LSM ... MLSIMJ ... 
74LS83 ... 
MLSM .00 
74LS107 .43 
74LS113 ... 
74LS122 .. 
74LS123 ... 
M L$125 ... 
74LS12e .79 
74LS138 ... 
74LS13g .so 
M LS151 ..• 
74LS153 ..• 

.75 
745140 1.00 
74$158 .75 
745174 1.35 

5H7482N .30 745175 1.35 
SN74e2N •o 745182 .75 
SN74fl»> ..• 7 ...... 4.25 
SN74HN ·"" 748201 0.75 
SN74981\1 .. ..,...., 2.75 
SN74122N ,. 7 ....... 2.9!1 
SN7413eN .. 745251 2.75 
SH74141N .. 745287 2 ... 
SN74151N .. - 2 ... 
SN74153H ... 745:2 .. 5.75 
5H741S4H 1.25 745470 Q.25 
SN74155H 75 7454n 0.50 
SN74157N 58 745473 0.50 
SN74160N .. 745474 0.50 
SN7411S1N .•. EP!lOMS SN7416JN .as 
SN74164N 87 . 

2708 3.25M 8 fof 2.� SN74165N ... 
SN74174N . .. me 5.5000 8 tcll' 5.00.. SN74175N 79 
SN74180N ,. 2732 12.Gf5• 4 for 11.00• SN74181 H 1.15 
SH74J9;3N ... 4118 300NS 2 ClON 8 tell' M.OO 2QONS 2.315• 8 tor 18.00 

2114L lOONS 2.25 .. 4 tor 1.90M 
74LS158 
74LSl81 
74LS162 
74LS163 14LSlB-4 
74LS1e5 
74LS188 
74LS170 
74l5174 
"' LS175 
74LS180 
74LS181 
74 LS1Q& 
74LS1Q7 
Jlt L5221 
M LS240 7C LS241 74 LS243 
74 LS244 
14 LS245 
74LS251 
M LS253 
M LS257 
M LS29 
74 LS2e0 
74 LS273 
74 LS27'8 
74LS2il0 
M LS293 
74 LS365 
74 lS.Je7 
74LS313 
74 LS31111 
74 LS377 
74LS&eU 

... 200HS 2.-45-.- 4tor 2.00. .03 
2111 450HS 2.50N 1()for 2.00. ... 

... MISC. cont• d . .. 2102 ... 450HS 1.56 8038 1.15 ...... ... AY5-1013A ... 1400 . ... 1489 1.25 8T20 ... 8T20 
·78 8212 1.25 8218 1.65 IS410SCR 1·65 IT410TR1AC 1.56 7906 

1.56 7908 
2.45 7015 1 .25 7D18 .05 7800 ... 7800 l.Qf5 7808 . M 7812 1.M MC1330A1P .45 MC13M)p 1.25 MC1358P 
1.e5 LM380 .. \, ....... 
·75 LM741 1 ·45 MC14!58P !-�,::= 

... 1103A 
2 ... UP0785 27 floppfdiek 
.... _... ... 

... W<2001 ... TMS4400 l30 MC4008P l30 MH0020 ... D3C!2A 
1 .... 03001 .85 03002 ... .85 1 . c ... 
.85 SOCKETS ... 
... .85 .85 1015.30 .85 1()15.70 1.eo 1018.70 

1.1!5 1019.70 
1.� 't0112.70 
1.10 10113.70 .as 10114.70 .Z5 10117.70 .55 wl� .30 
1.30 

p 
8 
.. 
16 18 20 22 
.. 
28 
40 

.75 
19.85 

1.90 
1.40 
1.50 
1.56 
1 ... 
1 ... 
1 ... 

-
s%- 10A24.9s 
8inch- 10t

*2Z95 

74L5e70 1 00  

Bare Bones APPLE CP\h 
14 PIIS li[ SWIICHIO . PII I WliiO ·--------------· 
IO CIOOIO. 

Dysan & Spectrum 
also available ! !  

call for price 

Circle 1 04 on inqu iry card. 

t------c1 12in. B/W - $129po WE CARRY 
COMPUTER 12in. Green-$155_00 

BOOKS ! ! !  13 in. Co lor -$365P'> 

I I 
W!O Keyboard � ] 
WIO Pwr. Supply '45Q 

DESK 
TOP 

** 5722 

7 ... Z-80 
z - � CTC 10.� 

z - BOA CPU 1050 
z-80 002. 18-MK 12e.oo ...... 13.50 
2901A 7.50 
MC0800 0.50 
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1 1  OR 12 LI NES ADDRESS ll AR 12 L INES 
A 1 8 0 2  I ADDRESS \ LATCH J ADDRESS \ TARGET 

CONTROLLER BUS I BUS I EPROM 
v v 

fl 
A DATA A LATCH 2 7 1 6  OR ��DATA ) -

� DATA \ BUS BUS I 2 732 ( 5Vl 

ME MORY A 3 ++· A CONTA I N I NG  I \ -6 CONTROL DATA v I \ I _ L I N E S  v 

Figure 1: A block diagram of the £PROM-programmer system. The 1802 microprocessor provides address and data signals to 
latches, then, through the use of various control signals, releases the information from the latches at the proper time to program the 
EPROM. 

1852 8-bit latch is not large enough; 
an additional CD-4042 4-bit latch 
(IC2) is needed. Also notice that the 
1852 has two device-select pins, CS1 
and CS2, and a clock pin . These pins 
are used to latch the address at the ap
propriate time. The 4042 is a simple 
latch ;;tnd does not have select pins; it 
is necessary to include a CD-40ll 
quad NAND gate to help select the 
latch. See figure 3 for the pin assign
ments of the CDP-1852, CD-4042, 
and CD-40ll . 

The programming data is only 
8 bits wide, and, therefore, only 
one 1852 (IC4) is required for latch
ing. Refer to figure 2a for information 
on how it is connected to the 
EPROM. 

The 2732 has slightly different pin 
designations. The All address bit is 
assigned to pin 21, and vpp now 
shares the output enable (OE) pin 20. 
All has to be accommodated in order 
for the EPROM to address 4 K bytes 
of memory. This is the dashed line in 
figure 2a. 

If you plan on programming both 
2716s and 2732s, a switch will have to 
be provided; otherwise jumper wires 
will do nicely. 

Power Supply 
The schematic for the 5-V power 

supply is shown in figure 2b . Its input 
comes from a well-filtered + 8-V 
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source, such as a transformer /bridge
rectifier/capacitor combination. The 
+ 25-V programming power supply 
(figure 2c) is a full-wave rectified 
24-V AC transformer, filtered by a 
3500 p.F capacitor and regulated by 
an LM 340-24 positive voltage reg
ulator. In order to meet the + 25-V 
r e q u i r e m e n t  us ing  a + 24-V 
regulator, a diode (1N914) is placed 
in series with the ground reference pin 
of the regulator. The diode represents 
about a 0 . 6-V drop and therefore 
brings the ground reference of the 
regulator up from 0 V to 0 . 6  V. The 
output of the regulator will therefore 
be 0 .6  V closer to the required 
voltage. The manufacturer allows a 
tolerance of ± 1 V on the program
ming voltage, and the added diode 
puts the voltage within this tolerance. 

Timing 
The computer has eight clock 

cycles of period T for every machine 
cycle (see the timing diagram, figure 
4) .  A machine cycle can be either a 
fetch or an execute cycle. I will 
discuss only the programming ex
ecute cycle, OUT7 (67) . This instruc
tion transfers data from the com
puter's programmable memory to the 
data bus. 

An OUT7 instruction asserts a 
logic 1 level on each of the N2, N1, 
and NO status lines. In this design, N2 

is used to signal the latches when to 
hold the address and data. 

N2 stays at logic 1 during the entire 
execute cycle. When N2, TPA (line 
3), and MRD (line 5) are logic true 
(1, 1, and 0, respectively), the high
order address byte A1 is on the bus 
and is ready to be latched (see line 2 
at clock cycle 1 .5 ) .  

Only bits A8 through A10 of the 
high-order address are needed for a 
2716 EPROM. These three bits are 
latched by the 4042 . In order to latch 
them at the correct time, TPA and N2 
are ANDed together using the 40ll 
NAND gates. When both TPA and 
N2 are at logic 1, the STROBE pin of 
the 4042 latch will be at logic 1. This 
allows the outputs of the latch to 
follow the inputs; what appears at the 
latch's · inputs also appears at its out
puts. When TPA goes from logic 1 to 
logic 0, this negative transition essen
tially freezes the outputs of the latch 
until a subsequent positive transition 
(0 to 1) occurs. Another positive tran
sition of the STROBE pin will not 
occur until after the 50-ms program
ming pulse has been completed (see 
lines 2, 3, 6, and 7 of the timing 
diagram, figure 4) .  

Further down the execute cycle, the 
low-order bits AO through A7 are 
available on the address bus starting 
at 2 .5  on the clock cycle (AO) .  TPB 
goes positive at clock cycle 6.5,  and 

Text continued on page 352 



Circle 1 34 on inqu i ry card. 

• 

MICROCOM PUTERS 
CRT TERMINALS 

PR INTERS 
D ISKETIES 
SO FTWARE 

call  (61 7)934-0445 

for faste r del ivery 

Add $2 per i tem shipping , $3UPS in US;$3.50 Canada 

$ 1 2  air Europe & Central America:$ 1 8  elsewhere. 

Circ le 1 45 on inqu iry card. 

68000 
ERG68-696 68000 C P U  i n  productio n .  M eets 
or exceeds I E E E696 S- 1 00 standard.  

$1 995 
Ava i l a b l e  software :  Z80 e m u l ator , · 68K 
FORTH systems language,  Wh itesmiths '  
U N IX- l ike I D R I S-0/S with  C o r Pascal  com
p i l e rs .  

I nteg rated 68000 systems a l so ava i lab le .  

Spec ia l  offe r :  68K M i n i-System $7995 

C P U ,  4 port 1 /0, 64K stat i c  RAM , 68K FORTH 
systems language,  1 0  s l ot mainframe,  
(2) 8 "  DI D ,  DIS f loppy d r ives o r  a 5 M B  5 % " 
hard disk d r ive. 

Empirical Research G roup, Inc. 
PO Box 1 1 76 

M i l t o n ,  WA 98354 
206-63 1 -4855 

E N G I N E E R I N G  
SO FTWAR E 

F O R  M I C R O' S  
Graphic Software for Micro's - Th is self-teaching g uide wi l l  show you how to 
write your own 20 and 30 g ra ph ics software. Contains 6 1  prog rams for ele mentary to 
advanced g raphics operations - translation ,  rotation .  sca l i ng ,  c l i pp ing ,  stretch ing .  hidden 
l ine removal, shading, perspective, intersect ions.  a n i mation and more. Also inc ludes 
practice problems for classroom use. Program l isti ngs i n  BASI C  fu l l y  exp lai ned and 
presented alongside theory. Pe rfect for students, professionals & software developers. 
"One of the most outstanding books on computer software"- Alan Grund, University of 
I l l i nois 

· 
"A magnificen t book . . .  a major contribution to the educational litera ture for computers" 
Ph i l i p  Becker, Christian Brothers Co l lege,  Memphis 
B o o k  with listings-$1 9.95, Disk(Apple I I  p lus  48K 0053. 3)-$ 1 8.95 

Engineering Applications of Micro's - A col lection of techn iques and 
programs for applying micro's and computer g raph ics to engi neering - structural 
mechanics, kinematics, heat transfer, systems analysis, Fourier analysis,  opt imization ,  
CAD/CAM, and more. Theory with l isti ngs i n  BAS I C  fu l ly  documented . B o o k  with listings
$28.50, Disk(Apple II plus 48 K 0053.3)-$1 9.95 

Structu ra l Analysis on Micro's - Theory and program l i st i ngs in BASIC for 
matrix structural analysis of rigid f ra mes. Graphical output shows disp laced 
configuration .  Member loads determi ned. Use software as is  or modify for your special 
appl icat ions. Book with listings-$39.95, Disk(Apple I I  Plus 48K 0053.3)-$24.95 

K E R N  PU B L I CAT I O N S  • Duck H i l l  Rd • PO BOX 1 029C • D u xb u ry,  MA 02332 
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ADDRESS 
BUS 

11cT-----, 

N u m ber 

IC1 
IC2 
IC3 
IC4 

Type 

CD40 1 1 
CD4042 
CDP1 852 
CDP1 852 

+ 5V 

1 4  
1 6  
24 
24 

I C D 40 1 1 I 
TPA c.-:::>------���b 4 1 

, ,___ I 

I _/� I + 5V 

NOTE; 
CONNECT UNUSED P INS 8, 9, 12, 13 OF ICI TO +5V 

N2  
TPB  
MRD  

A7 
A6 
AS 
A4  
A3 
A2 

.---'-I ..:::3q • II I t I L _ _ _ _ _ _ _  j + 5 V 
-r 

Vpp 

0 !16 Tl4  +sv I ..._______2 STOiiE Vee 04
POL 6 � r -� - 2� 

Ve e  liE t vpp 1 r----� 0 4  IC2 Q4,!...------------��TEX!._ _ _ � All I CD4042 I 1 3 D3 Q3 11  I I .-----.!..17 D2 Q2 10 I 2732 I 
� 01 Ql 2 

I I L,...;G�N!;D:..,_ ___ ....J Ja 
�:4 
MODE Vee 

���-+-+-+-�141CLOCK I + 5V 

�-�1-+-+-+-�1�3 CS2 
I 

c �>---�1-+-t-r----11 CSI I I �-�1-+-+-+---"'2�2 0 1 7 I 
>----'-1 -+-++---'"20'-10 1 6 I ......... � C>---'1:......HH--1�8 o 1 5 I 

C>---'1:......HH-----'1�6 o 1 4 c 
......... � 

I C 3 C D PI852 

007�2�1------� 
006�1�9------, 
DOSJ-!1c!..7 ---------, 

D04J-!1C::5------, 
0031.!1�0 -------, 

D02� 
c..1.2 

:--120 
Vee OE 

27 1 6  

AIO 

Vpp� 
Vpp 

2.7K 
112 W  

LED 

GND 

7 
8 

1 2  
" 1 2  

C:::>--�lH-+--+-----49 o 1 3 
>---_.-++--7'-10 1 2 

L>----++----"15 0 I I  

C>-----..... ----"13 o 1 o 
DOI,L__ 

......___11 A9 T l L - 2 20 
A I  
AO 

RUN 

N 2  
TPB 
MRD 

D 7 
06 
05  

DATA D 4  

BUS 0 3 
D2  
0 1  
D O  

Q 

c 
c 

........ 

CLEAR GND 
14 rhl2 

000� 23 AS 

I A7 
2 A6 

+ 5V � 
14 rl24 

3 AS 
4 A4 

,.--. � 
CLEAR MODE Vee 

c=>-------�11 CLOCK 
S A3 
6 A2 

�)------��13 CS2 c 

.......... � 
,.--. � 

c 

C:>--------2!:.=-j2 0 17 
c=>-------�20 0 1 6 

�------�148 D I S  

�------�146 014 
�>-----------=-!9 0 13 
,.--. � 
c 
c=>-----------'-17 Dl 2 
t=>----------"'s 0 1 1 

>--------'43 D I O  

c 

I C  4 7 AI 
COP 1 8S2 8 AO 

GND 

17 07 
16 06 
15 

05 

007' 1'2�1----------....!!.l 

006: 1'1�9��--------� 

oos:�1�7----------� 

D04I�I�S __________ � 1 4 04 
13 03 0031.!1�0----------� 
11 02 D02�B:..,_ __________ ____;4 
10 01 D01�6:..,_ _________ �� 
9 00 D00�4:......-----------� C"E PGM GND 

Ta 
];

2 

Figure 2a: A schematic diagram of the EPROM programmer, which illustrates the use of one 1852 8-bit latch (IC4) to hold the data 
that will be programmed into the EPROM. An 1852 and the combination of a 4042 latch and a 4011 NAND device are used to hold 
up to 12 address bits. 
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Computer System 
with these Professional Quality 

CP/MTM Software Packages* 

SPELLBINDERrM- the best word processing and office 
management system. All standard features plus horizontal scroll, 
boilerplating, mail merge, sorting, 2 column printing, forms crea-
tion, and much more . . . . . . . . . . . . . : . . . . . . . . . . . . . . .  S395 
Law omce Management add on package . . . . . . . . . . S395 
ACCOUNTING PLUSTM - modular. true double 
entry bookkeeping system with audit trail; includes GL. AR, AP, 
payroll, inventory, point of sale, sales order entry, purchase order 
entry. Minimum 3 module system . . . . . . . . . . . . .  51600·4000 
PLANSOrM - powerful multi-level financial modeling sys
tem to plan, analyze, and report; interactive and programmed · 

modes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S295 
*These and other powerful, professional and personal software 
packages are available for most computers running standard 
CP/M 2.2. For more details call or write today I 

DEVELOPMENT 
CORPORATION 

1445 Koll Circle, Suite I l l, San Jose, CA 951 12.  (408) 947-1 101 
(out of state, call toll free 800/538-7864) ---===--
����gi�!�o����'�ZiB����'::'Jf�=sr��� ning Systems, CP/M Is a TM of Digital �arth. 

C i rc le  1 86 on inquiry card. 

S-1 00 I NNOVATORS : 
c 
I 
T 
R 
0 
N 
I 
c 
s 
I 
N 
c. 

REMOTE CONTROLLER-Innovative Features :  

* Complete 256 address control- not just 1 6  

* No ultrasonic l ink-prevents erractic operation 

* 1 20 , 208 ,240 and 277VAC control-for si ngle & 3 phase operation 

* Hardware driven-requires minimal software 

* Complete l ine of industrial switches available-to 5 .5KW 

REAL TIME CLOCK-I nnovative Featuers : 

* First to use LSI OKI clock chip 

* Crystal controlled for . 002% accuracy 

* 4 software selectable clock generated interrupts 

* Fu l l  clock and calendar data 

* Lithium battery backup good for 6000 hours! 

ENERGY WATTCHERTM- I nnovative Features : 

* First microcomputer based energy monitor 

* Cl ip on probes for easy installation 
* Monitors Real Power, not volt-amps 

* Peak Power and continuous power readings 
* Single and 3 phase operation 

See your local computer dealer or contact SciTronics directly for more information . Watch for future innovative products 
from SciTronics Inc. , 523 So. Clewell St. ,  P.O.  Box 5344, Bethlehem, PA 1 801 5 (21 5) 868-7220 
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Circle 264 on inquiry card. 

MTI stocks 'em all 
for faster delivery. 

Ask about our " OED "  discou
-
nts. · 

VISA and MasterCard orders a�cepted. · 
MTI 

VIDEO TERMINALS Pr;ce 
VT100 DECscope .... . .... $ 1595 
VT 1 01 D ECscope . 1 2 1 5  
V T 1 3 1  D ECscope ..... 1 785 
V T 1 32 OECscope .................... . 1995 
ADM 3A (dumb terminal) ................. 595 
ADM 5 (dumb with viSual attributes).. 645 
ADM 3 1  (two page buffer) 1 095 
ADM 32 (ergonomic ADM 3 1 )  ......... . 
ADM 42 eight page buffer avail . ... . 
Tl 940 (two page buffer) .............. 1 795 
Tl  " I nsight Series 10" personal term. . 695 
Hazeltine Executive 80 Model 20 .... 1495 
Hazeltine Executive 80 Model 30 ...... 1 7 1 5  
1 4 1 0  (Hazeltine dumb terminal} ....... 825 
1421 {Consul 580 & ADM 3A camp.) 850 
1500 (dumb terminal) ....................... 1045 
1 5 1 0  (buffered) ................................. 1 1 45 
1520 (buffered, printer port) ............. 1395 
1552 (VT52 compatible) 1 250 
Hazeltine Esprit ........... . .................... 645 

G RAPHICS TERMINALS 
VT100 with graphics pkg.  ................. 3250 
VT 125 (DEC graphics)....................... 3280 
ADM 3A with graphics pkg. ............... 1795 
ADM 5 with graphics pkg. ................. 1845 

300 BAUD TE LEPR INTERS 
LA34-0A OECwriter IV .................... 995 
LA34-AA D ECwriter IV .................. . 1 095 
LA36 OECwriter I I  1095 
Teletype 431 0AAG ...... ..................... 1045 
Teletype 4320AAK ............................ 1 1 95 
Diablo 630 RO ............. .................... 2295 
Diablo 1640 KSR ....... . ................... 2775 
Diablo 1650 KSR ........... 2835 
Tl 743 (portable) ..... 1 190 
T1 745 (port/built-in coupler) ............. 1485 
T l  763 (port/bubble memory) ........... 2545 
Tl 765 (pon/bubble/b.i. coupler) ...... 2595 
Tl " l nsight Series 10/1 " pers. term. ... .695 

600 BAU D T E LE P R I NTERS 
Epson MX-80 ............... ................... . 645 
Tl 825 KSA impact . .... ..................... 1570 
Tl 825 KSR pkg. .................... 1 795 
Tl 840 RO impact ..... 895 
Tl 840 KSR impact ........ 1 1 45 
Tl 840 KSR p kg. 1635 

1 200 BAUD T E LE P R I NTERS 
Epson MX-100 ................ 995 
LA 1 20 RA {receive only) 2095 
LA 1 20 AA (forms packagEd -.............. 2295 
Tl 783 (portable) ....... ...................... 1645 
Tl 785 (port/built-in coupler) ............ 2270 
Tl 787 {port/internal modem) ........... 2595 
Tl 8 1 0  RO impact ............................. 1545 
TI 8 1 0 RO pkg . ................................. 1 795 
Tl  820 RO impact ............................. 1850 
Tl 820 RO pkg. .......... ...................... 2025 
Tl  820 KSR ; mpact ........... 2025 
Tl  820 KSR p kg. ....................... 2195 
Lear Siegler 3 1 0  ballistic 1945 

2400 BAUD 
Dataproducts M200 (2400 baud) 291 0  

DATAPRODU CTS L I N E  P R INTERS 
8300 1300 LPM band) ...... 5260 
8600 1600 LPM band) ...... 6776 
8900 1900 LPM band) ................ 1 0220 
8P1 500 11 500 LPM band) 1 9700 
2230 1300 LPM drum I ............. ......... 8 1 48 
2260 1600 LPM drum) ....... 9979 
2290 1900 LPM drum) ... 1 3098 

ACOUSTIC COU PLERS 
A / J  A242·A 1300 baud odg) ............. 242 
A/J 247 1300 baud or; g) .................... 3 1 5  
A/J 1 234 (Vadic compatible) ............ 795 
Vad;c VA 3 4 1 3 1300/1200 or;gl ...... B45 
Vadic VA 3434 ( 1 200 baud orig) ...... 845 

MODEMS 
GDC 103A3 1300 baud Belli ............. 395 
GDC 2025/T 11 200 baud Belli .......... 565 
GDC 2 1 2·A 1300/1 200 baud Bell) ..... B 1 0  
A/J 1256 (Vadic comPatible) ............ 825 
VA 1 03 I 300 baud modemphone) .... 235 
VA 3451 (orig/ans triple modem) ..... 885 
VA 3455 11 200 baud odg/ans) ........... 770 

CASSETTE STORAGE SYSTEMS 
Techtran 816 (store/forward) ............ 1050 
Techtran 817 (store/for/speed up) ..... 1295 
Techtran 818 (editing) ....................... 1 795 
Techtran 822 (dual) .......... ................. 2295 

F LOPPY DISK SYSTEMS 
Techtran 950 (store/forward) ............. 1395 
Techtran 951 (editing) ........................ 1995 
•Please call for quote 

Distributors, New York, New Jersey and Ohio. 

New York: 
516/482-3500, 212/895-7177, 518/449-5959 

Outside N. Y.S.:S00/645-8016 
New Jersey: 201/227-5552 

Ohio: 216/464� 
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LM-340-5 

+SV 
SUPPLY 

�-------.------� I N  OUT�------.-------� 
GND 

Figure 2b: A +5-V supply is developed from the computer's + 8-V unregulated source. 

24V 
300 m  A 

BR IDGE 
RECT I F I ER  

+ 2SV 
SUPPLY 

Figure 2c: A + 25-V supply provides programming voltage. A + 24-V regulator is used 
in conjunction with a diode to produce +24.6 V-well within the ± 1-V tolerance 
specified by EPROM manufacturers. 

OUAO L A TCH OUAO 2-/NPUT NAND GATE 
• 

Q4 Vee Vee  
Q l Q4 
Q1 0 4  
D l  D3 

STORE Q3 
POL Q3 

0 2  Q2 
GND Q2 

TO P V I E W 

GND 

TO P V I EW 

EPROM COSMA C //0 PORT 

A7 Vee e S i te S I  Vee  
A6 AS  MODE SR /SR 

A5 A9 * 2716 D I D D l 7  
A4 A l l  2 1  Vpp DDO DD7 
A 3  OE/Vpp 2 0  5E D l l  D l 6  
A 2  AlO DOl DD6 
AI C"E 0 1 2  D l 5  
AO 07 DD2 DD5 
DO 06 D l 3  D l 4  
01 05 DD3 DD4 
02 04 CLOCK CLEAR 

GND 03 GND CS2 

TOP VIEW TOP V I EW  

Figure 3 :  Pin assignments of the various integrated circuits used in the EPROM 
programmer. 



Circle 1 5 1  on inqu iry card. 

START YO U R  OWN 
COM PUTE R CO . 

HOW TO START YOUR OWN SYSTEMS HOUSE 
7th edition. November 1 981 

$36. 

Written by the founder of a successful systems house. this fact-filled 220-page 
manual covers virtually all  aspects of starting and operating a small systems com
pany. It is abundant with useful, real-life samples: contracts. proposals. agree
ments and a complete business plan are incl uded in  fu ll ,  and may be used im
mediately by the reader. Proven. field-tested solutions to the many problems 
facing small turnkey vendors are presented. 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT $28. 
by Leslie Nelson. 4th revised edit ion. December 1 981 

I ndependent consultants are becoming a vitally important factor i n  the micro
computer field. f i l l ing the gap between the computer vendors and commercial/ 
industrial users. The rewards of the consultant can be high: freedom. more satis
fying work and doubled or tripled income. This manual provides comprehensive 
background information and step-by-step d irections for those interested to  ex
plore this lucrative field. 

FREE-LANCE SOFTWARE MARKETING 
by B.J . Korites. 3rd edition. June 1 980 

$30. 

Writing and sell ing computer programs as an independent is a business where • 

you can get started quickly,  with litt le capital investment • you can do it  full  t ime or 
part lime • the potential profits are almost l im i t less. This best-seller by Or. Korites 
explains how to do it. 

HOW TO START YOUR OWN WORD PROCESSING SERVICE 

by Leslie Nelson. February 1982 
$39.50 

Turn a small investment into a steady, money making business that adds $1 0,000. 
$50.000 or $ 1 00.000 to your income. Detailed start-up. marketing and operations 
plans are included. 

Send check. money order. VISA. Master Charge or American Express t# and exp. 
date. Publisher pays 4th class shipping. Add $ 1 .00 per book for UPS shipping 
(USA only).  NJ residents add 5% sales tax. For faster shipment on credit card 
orders call (20 1 )  783-6940. 

ESSEX P U B L I S H I N G  C O .  Dept 2 
285 Bloomfield Avenue • Caldwell. N .J . 07006 

Circ le 1 69 on inqu i ry card. 

SAVE $600.00 
On TRS- 8()® 48K .Model III 

TRADEMARKS: 
TRS·BO and TRSDOSIRadio Shack!Tand} Corp. 
LDOSJLogical S} stems Inc . 
Kit 111/1'\orgar. Products Inc . 

Circle 406 on inquiry card. 

Limited Supply Now Available 
For The Low- Low Price Of $ 1895.00 

Includes a l l  t h e  standard basic features of t h e  TRS·80"' 
Model Ill with 48K of RAM and disk expansion Kit JuT�' 
with two 40 track double density Tandem disk drives. 
Completely compatible with TRSDOS™ and LDOS™ 

Also available - TRS·80"' Model Ill same as above with 
two 80 track Tandem disk drives for only 52145 .00 

If You Own A 16K Model III . 
You can easily expand your capabilities with our low 
cost disk expansion Kit IIITM 
Completely compatible with TRSDOS™ and LDOSY�' the 
Kit I l l™ single drive assembly includes: One 40 track 

5 1/4' double density Tandom disk drive, power supply,  
floppy disk control card, mounting hardware, 

applicable cables ON• v $599 00 
and instructions. L I • 
Also available - Kit I l l™ same as above with 
one 80 track Tandem disk d rive for only 5724.00 

MORGAN 

Call TOLL FREE (800) 851 -4614 
In Ill inois Call (6 18) 233-00 1 8  

We accept: Visa. Master Charge. Certified Checks (Personal checks 
rC'qui re  three weeks clearance). Money Orders. and C.O.D. 

Morgan Products Incorporated 104 Berkshire Drive Belleville. Illinois 62223 
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Text continued from page 346: the bus and is ready to be latched. 
Likewise, the . 1852 will stay latched 
until TPB, MRD, and N2 are logic 
true again. 

when TPB, MRD, and N2 are logic 
true, the 1852 8-bit latch "knows" 
that the low-order address byte is on 

L INE FUNCTION 
1 C L O C K 

A D O R E  S S  

T P A  

T P B  

M R O  

N 2  

--�r-l�--------------�r--
0 

0 

0 

4 0 4 2  O U T P U T  ___ x=x ADDR E S S  B I T S  AB, A9,  A 10 LATC H E D  
0 

-+1 I+- OUT PUT F O L L O W S  I N PUT 

1 8 5 2  OUTPUT _______________________ l::) __ �·----
O U T P U T  F O L LOWS I N PUT -I 1-J 

A D D R E S S  B ITS AO TO A7 L ATCHED 

Figure 4:  The 1802 timing diagram is broken into eight T-cycles. A machine cycle can 
be either a fetch or an execute cycle; the diagram here shows the execute phase and the 
timing relationship of the control signals. 

96K CP/M® 
(For your TRS-80* Model I I ) 

Multiple Job Executive 
Add a whole new d imens ion to your  

TRS-80 Mode l  I I .  Let i t  work whi l e  you  

wo rk! ! 

. ATON's unique J obStreamTM CP/M 2.2, along with additional  RAM memory; a l lows you to 
srmultaneously comprle,  a ssemble,  or link in one 64K background partition (62K TPA) while you 
edrt fr ies, and spool to the printer, and communicate with another computer in  up to four 32K 
foreg round partitions (2BK TPA).  · 

As you expan d  memory beyond 64K, you also enter the amazing world of TrackMode B I QSTM 
whrch not only multiplies diskette speed up to five times, but also automatically performs read 
after write checks for the ultimate in data reliab i l ity. 

• Gain hard disk performance for a fraction of the cost-and no backup problems! ! !  • Works r n  32K, a dd RAM memory to 256K using standard Radio Shack memory boards.  • Supports two sided expansion disk drives ( 1 .2 megabytes per diskette). 
• Allows 6K- 7K m o re space for u s e r  p ro g ra ms (62K TPA). 

JobStream CP/M 2.2 (with Z-80** Debugger) $235 
Omni Writer™ Video Text Ed itor $150 
Z-80 Debugger Source Code $ 50 
Package of above (a $435 value) $295 

"Software with Service "  
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Prepaid,  Visa, MasterCard or C O D .  
Sh ipp iriQ a n d  ha ndl ing extra. 
Cal ifornia residents add 6% s ales tax. 
Product price and availa bility subject to 
change w�hout notice. 

CP/M' Digital Research. Inc.  · • '"Zilog Corp. 
JobStream, TrackMode BIOS'" ATON Inti. 
Omni  Writer'"' Omnigraphics •'"'Tandy C o rp. 

260 B rooklyn Aven ue, San  J ose, CA 951 28 
( 408) 286-4078 

Circle 41 on Inquiry card. 

Now that the complete address is 
latched, the same procedure is used 
for the data byte . The data is avail
able on the data bus when N2 goes 
positive. By using TPB, MRD, and 
N2, we can latch the data at the same 
time as the low-order address. Again, 
this data will be held until another 
logic-true condition appears on the 
device-select lines. 

The outputs of these three latches 
are applied to the appropriate pins on 
the target EPROM. With + 25 V ap
plied to V PP' it is only necessary to 
apply a 50-ms logic 1 pulse to the pro
gramming pin on the EPROM for a 
2716 and a logic 0 pulse for a 2732 . 

The generation of the program
ming pulse will be accomplished by 
programming the 1802's 1-bit Q out
put port. The Q line can be set or 
reset with the SEQ and REQ instruc
tions. The Q line will go to logic 1 or 
logic 0 respectively. By timing the Q 
line setting and resetting with a 50-ms 
delay loop, we can use the Q line to 
control the EPROM programming 
pulse. 

The Program 
The program has to accomplish 

several objectives: 

1. Supply the address and data to 
the bus. 

2 .  Furnish control signals to the 
latches. 

3. Perform address bookkeeping 
chores of start, current, and finish 
addresses .  

4.  Fulfill programming pulse timer 
requirements. 

(See listing 1 for the program and 
figure 5 for a flowchart of the pro
gram. The flowchart is annotated 
with numbers that correspond to line 
numbers of the program listing. )  

The delay constants in  lines 25  and 
27 of the program were calculated 
using the following formula: 

delay machine cycles DT X f 
8 

where f = clock frequency = 1/2 

crystal frequency, DT = delay time, 
and 8 clock cycles = 1 machine 



TAKE THE !·VOLUME 
PERSONAL COM PUTING LIBRARY 

FOR ONLY SZ.95 
when you join THE LIBRARY OF COM PUTER AND INFORMATION SCIENCES 

You simply agree to buy 3 more books-at handsome discounts-within the next 12 months. 

Enjoy the challen�e and reap the benefits of microcomputing with the 
Personal Computmg Library. This set of three carefully-selected books 
provides you with hours of thought-provoking computer projects. For 
only $2.95-it's a value you can't afford to pass up. 

Take a look at the books you'll get! 

MICROPROCESSORS: From Chips to Systems. 
Rodnay Zaks' Microprocessors: From Chips to Systems brings the 
hobbyist and the computer professional a complete, progressive guide 
to microprocessors-tile phenomena that is revolutionizing modern 
technology. 

In over 400 fact-filled pages, Microprocessors: From Chips to Systems details the most up-to-oate information. Topics include mter
nal microprocessor operatiOn, system components and their intercon
nection, basic interfacing techniques, principles of programming. a 
comparison of major microprocessors and much more. Detailed 
examples, photographs and diagrams supplement the ten extensive 
chapters. The book also describes a "standard" microprocessor system 
and is applicable to all microprocessors. A helpful index, appendix and 
bibliography make complete this excellent introduction to the exciting 
world of microprocessors. " . . .  (A) thorough review of all the popular 
microprocessors . . .  "-Interface Age Publisher's Price $25.00 
CIARCIA'S CIRCUIT CELLAR: Volumes I and II. 
Tinkering with microchip assemblies and personal computers is a 
hobby for many computer enthusiasts. It's a passion for Steve Ciarcia, 
personal computing specialist whose J;JOpular series in BYTE magazine 
has made him a "computer folkhero '. · 

CIARCIA'S CIRCUIT CELLAR: Volumes I and II provides a 
complete tutorial to the construction of over 30 microcomputer 
projects. 

Volume I includes: 
• how to build a dual voltage converter, and various methods to help you 

achieve voltage multiplication 
• classical I/O decoding and memory mapped methods 
• how to construct an 8 channel 3h digit DC digital voltmeter interface 
• how to build an inexpensive address state analyzer which provides 

dynamic display of the microprocessor address bus during program 
execution 
Volume II includes: 

• how to build a computer controlled security system for your home 
• a design for a computer controlled wood stove 
• an introduction to 16-Bit Computing 
• how to add nonvolatile memory to your computer 

Publisher's Price $20.95 (softcover). 

What is The Library of Computer and Information 
Sciences? 
It's the oldest and largest book club especially designed for the 
computer professional. ln the incredibly fast-moving world of data 
processing, where up-to-date knowledge is essential, we make it easy 
for you to keep totally informed on all areas of the information 
sciences. In addition, books are offered at discounts up to 30% off 
publishers' prices. 

Begin enjoying the club's benefits by accepting the PERSONAL 
COMPUTING LIBRARY. It's the perfect reference for computer 
professionals . . .  and it's a great bargain, too. 

If the reply card has been removed, please write to 
The Library of Computer and Information Sciences 

Dept. 7-AX9, Riverside, N.J. 08075 
to obtain membership information and an application. 



Circle 234 on lnq_ulry card. 

SORT 
EASIER 

QUICKER 
BEITER 
I ·. . � WITH 

MAGSORT I ' " \ . . j· . ' 
Now 'there is MAGSO RT'", the first fu l l  

featured Sort/Select/M erge program spe
cif ical ly d 'es igned to take the pain out  
of s6rti ng. : I 

EASIER 
I nterfacing  MAGSORT to you r  CBASIC, 

Microsoft :SASIC, Pascai/MT+, PL/1-80, or 
Fortran-80 programs is a snap. 'Two s imp le 
statemehts do  it  a l l .  No dedicated memo ry, 
relocation ,  or special  i nterfacing is requ i red 
- not even i n  CBASIC. , 

· 
And running MA!3SORJ stand alo ne is  

just as ;s imple .  The easy·to-use uti l ity pro
gram asks' al l  the q\,Jestions so you don' t  
have to remember a d ict ionary fu l l  
of commands. 

· 

QUICKER 
I 

MAGSORT is written in 8080/280 
assem bler  and uses a un ique  p roprietary 
te.chr ique  that al lows the entire user mem
ory space to be ut i l ized fo r bufferi ng.  Th is  
p rovides the fastest poss ib le  sorting and 
optimizes MAGSdRT for large f i les. ' ' \ BETTER 

MAGSORT is better than super! I ts 
unmatched features 'make it the sort for 
today's sop histicated systems. 

At $250, MAG SORT may cost a l i tt le 
more than some other sorts, but  it  qu ick ly 
pays for itself with convenience, speed 
and versat i l i ty. And, l i ke al l  MAG software 
products, MAGSORT includes our free one  
year support ser�ice. 

, (,.....M-A-Gi"""") 
Micro Appl ications G roup D ept. 1 01 
20201 Sherman Way, Su ite 205 
c·anoga Park, CA 91306 

P lease send more info rmation about 
MAGSORT today. 0 
I would l ike to know more about yo u r  
oth·er programs too. 0 

' 
Name -------- Title --- 1 
Add ress ________________________ 1 
City ---- State ___ Zip ____ _ 
CBASIC is a trademark of Compil er Systems Pascai/MT+ is a 
trademark of MT Microsystems Plll-80 is a trademark of 
Oigital Research Fortran-SO is a trademark ol Microsoft 
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L I N E  NUMBERS 

2 - 1 2  

1 3- 2 1  

2 4  

2 9  

30- 3 4  

35 

3 6 - 4 9  

50-54 

B E G I N  

S U B R O U T I N E  
G E T  AD 5 4 - 6 2  

Figure 5:  A flowchart of the program for controlling the 1802. The numbers to the left 
of the box symbols correspqnd to program line numbers. 

cycle. In a common system, the sys
tem clock is developed from a video 
color-burst crystal (3.579545 MHz). 

The inner delay loop consists of 
program lines 30, 31, and 32, for a 
total · of six machine cycles for each 
time through the loop.' The outer loop 
goes from line 30 to 34; for a total of 
ten machine cycles each time. The 
c;:'orrect delay consta�ts can be deter
mined by the following formula : 

[6n + 6(m :- 1)(256) ) 
+ [10(256) )  
= 11,186 

where mn = 16-bit delay constant 
(m is the high-order byte, n is the 
low-order byte). The series of terms 
enclosed in the first 'set of brackets ac
counts for the inner loop, those in the 
second set for the outer loop. Solving 

for mn gives hexadecimal 69E 
(m = 6, arid n =: 157) . 

Programming the EPROM 
The following is the procedure for 

programming 2 I.< bytes of a 2716 
EPROM: 

1 .  Using an ultraviolet light source, 
erase the EPROM to' set all bits 
equal to a logic 1. Cautibn: The 
ultraviolet

' 
rays seem harmless, 

but they are not. Do not expose 
your eyes to the rays, and keep 
others from inadvertently walk
ing into the area while you are 
erasing. 

2 .  Verify that each memory loca
tion of the EPROM is filled with 
FF · hexadecimal. Use the pro
gram in listing 2 .  

Text continued on page 362 



Circle 257 on Inquiry card. 

DEC LSI- 1 1 Components 
Dependable service 
at discount prices 
Domestic 
and Export 

m•n• 
Ccrnpu1er Supp�•ers .. �n(:. 
25 Chatham Rd. ,  Summit, N.J. 07901 
Since 1973 
(201) 277-6150 Telex 13-6476 

. 1 1 1 1 1 1 1 1 1 1 1 1 1  riii iii"i'iiiii r 

Circle 156 on i n q u i ry card. 

f o r t h 
for PET/C BM 

FORTH is a new con c ept in programm ing, with 
the speed of compilers and i n t e r a c t ive ease 

of BASIC. Programs become a par t of FORTH 
extending thepower of FORrH and you r  P E T . 

8050,.4040 disk, cassette all PET-CBMs t6k+ 
Sta rter fig- FORTH w edi tor a ssemble r  s 35  

$ 75 
$ 2 59 

eersonal floa t i ng point, stri n g s; sou rc:e 

Professional t u r n ke y  d evelop m e n t /d a ta base 

1983 Rio Gr-.,.. �in. T•xa. 787� 

• D EALERS INQU I RE 

P , O ,  lox � Austin. T•xu 78712 

Dlvmnic Sales 
P R I N T E R S  

�r:���e1d��i����.7r
i
����f�.

d
�:� ��

r 
e�gr�o1�s�n��ntory of Apple products at all times! • DIABlO (letter Quality) Retail Your Cost 

Immediate delivery R 1 02 bi·di,.ctnal/tlacto" 2965.00 2699.00 
_.,....,,..__-..;:..• 1 6K-32K-48K-64K-Pius or Integer in stock! 109 keybo31d, tractoll 3072.00 2899.95 

'"""'"Y ''' NEW, IMPROVED APPLE IH 1 28 K  VERSION K�3�'�:;�o��:J11acto" �m �� �m �; · r DOS 3.3 : 1 1 1-:-===:;i;:-;:-;-..,--,...,..--------1 languages 1 460.00 1 1 99.95 1 79 5 .00 1 599.95 995.00 799.95 1 045.00 899.95 1 87 0.00 1 69 5.00 495 .00 1 89.95 

ow ones uote reparter 
Graphics Tablets 
Vis•calc for Apple II & I l l 
Smarterm BO column card 
Micromodem II by DC Heyes 
and more . •  

CosERmVING Y lou s 1 ,ruDcE 1 947 r11� �N�X'f,r&Ilcft�'1��Et� V a::� Slim, shirt·pocker styling 
NEW! HP-1 1 C Your Cost: :���m: rcoJr��r:�-��30.00 $1 1 4.95 
NEW! HP-1 2C 

Advanced Programmable Your Cost: 
Main Showroom & Offices: Financial LCD R..,;,,s,5o.oo $129.95 
216 South Oxford Avenue � HP·125 �:K ��IJJT,','::.:�;�Keyboa•d ;;;'0'00Y;����·� los Angeles, CA 90004 HP-85 Microcomputer-built·in printer/monitor 
WE HONOR iAtAl HP-83 Mie�o"mP"'"-b"ilt·in monito< m�:�� m�:�� 

.,_V_I..:.S_A __ a--n_d_M
-c:::,A':'S:...T::'EO,Rc'--=:C'::H-'-A'::R-'-G=-:::E

::--=�=--
=

·
=

·
=

·
=

"
:.....t ��8

2
N0

1
58/8b

n
:�,· :,::,�,�';o��.\:f,

optn
d 

3
mg& 3m:�� 

TELEX:  67 34 77 ��:����fMLti��� ����� t{J�'K����k��r:�l 2soo.oo i:��:�� 
0 ROE R 0 ESKS open 7 Days a Week! C. II "' follhe lowest pdcos on 7 disk d<ives Call "' Call "' 

Texas Instruments 
�����!�i���

e
�,���yboard, Home Computer 

JI.99/4A U/L case & more! Rt•tJ•I Ntw KEYBOARD . . • $950.00 . $36995 ,� N 

1 0" colo• monitor for 99/4 650 .00 
k
:�;:�:5 

32K h:p. mem. module 399.95 314.95 
Extended Ba�ic, a MUST lo1 100.00 75.00 
32K module Speech syn1hesizer 1 50.00 

We cany a large inventory ol software, & 

460 
460G graphics 
560 
560G graphics 
445 
445G 
EPSON PRINTERS 
MX80 
Optional Graftrax Chip 80 
MX80 FT 
MX80 + GRAFTRAX 80 
MX80 FT + GRAFTRAX 80 
MX100 

995.00 
1094.00 
1295.00 
1394.00 
795.00 
894.00 
Retail: 
645.00 
745.00 
695.00 
795.00 
995.00 

895.00 
969.95 

1 099.00 
1 195.00 
695.00 
789.00 

Your Cost 
539.95 
95.00 
659.95 
579.95 
689.95 
789.95 

acceuoues Your Cou Retail Your Cost V;���P\cgos�"cf������� 199.95 1 59.95 
Tl-40 LCO Sci/NEW 1 99.95 1 59.95 T1·57 P109. Scientific 349.95 314.9 5  7:00 AM t o  7 :00 PM M o n  thru Sat HP·41CV New' 2.2K bvtes of mem01v 

Sunday Noon to 5 :00 PM C.•d Read"'" 41CV 
325.00 
21 5.00 
385.00 
95.00 
125.00 
250.00 

256.00 TI·58C 480 Step. P109. 
111.00 Tl·59 960 Step. P10g. reso 

Order Desks: (21 3) 739-1 1 30 ��:�·1.;% 41CV 

TOLL-F R E E  T O L L- F R E E  ��������;:":::o�
1
cv 

(outside Calif.) (within Calif.) Mom01y mod.'" 41C 
HP-97 Progrmble printer 750.00 800-42 1 -8045 800-252-2 1 53 HP·34C PIOg<mbl, .cieotilic 150.00 l-:-;.,;:-;,7,:=-'�:::-==-=::-=�.::-=,��::=;:::=,,7�,.j HP-38C Progrmble business R/E 150.00 

Write & request our new 1 1 2  pg catalog· 
please include $1 .00 to defray postage & 
handling-includes many more items-from 

We have the complete lineof acceuories, etc. 

XEROX 

2
�::�� r�·J?��:,��%�',/�EW �r g���� (;�:s�P��9,���

al•
tv 

j�g:gg ���:�� 
���·.�� �'--=-=-:'--=--:-:--==--:-=�:==��-:--� �r :::�� � :�::: �;g:gg ���:�� 
5��::� 9" Black & white·!the best sellel) 235.00 169.95 

: l l il 4oo AMDEK(Leedex) High Ouality Monitors 
12" BIW, 1 2  MHz 1 79.00 139.95 
12" G�een, 12 MHz 199.00 174.95 
12" G�een. 1 8  MHz 249.00 199.95 
13" Color, NTSC camp. input,449.00 339.95 
audio amp & speaker 
13" Color, ABG input, 999.00 699.95 

TV's to Watches! Model 820·1 I5Y."I 8" S3750.oo 
t--'c..:....::-=-.:..:..:..:=:::...-------l 64K COMPUTER & WO RD PRO CESSO R 

AS LOW AS Speci�ldiscount avaifable to 
hi res graphics, speaker 

All goods subject to availability; this ad super· 
sedes all previous ads; we are not responsible 
for typographical errors; we will meet or beat 
any advertised prices if the competition has 
the goods on hand. I Minimum shipping and handling $4.95. 

orders subJect to verification and acceptance. 

Circle 278 on i nquiry card. 

$2995.00 s:e����:/o���r:,���d'l�nquire! 
NEW-FAMOUS CORVUS DISK ORIVES-5, 10,20 
MEGABYTES with fantastic new OMNINET Network 
Call us for the best prices in the USA! System 

• H A Z E l  T I N E  Video OiSIJiay Terminals 
• SH U G A R T  Disk Drives 
• D E C  VT1 00 & VT\03 
Call us for your DISCOUNTED price TO DAY!  
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Listing 1: Program instructions for controlling the COSMAC microprocessor to program a 2716 EPROM. To program a 2732 
EPROM, the mnemonic REQ (7A) in lines 2 and 35 should be changed to SEQ (7B) and SEQ (7B) in line 29  should be changed to 
REQ (7A). 

3 / 1 4 / q 1  1 1 . 8 0 C RO S S  A S S EM B L E R  1 8 0 2  VE R 1 . 1  

A D D . 

0 1 0 0 

0 1 0 0 

0 1 0 1  

0 1 0 3 

0 1 0 4 

0 1 0 5  

0 1 0 6 

0 1 0 8 

0 1 0 9 

0 1 0 !3 

0 1 0C 

0 1 0E 

0 1 0F 

0 1 1 0  

0 1 1 1  

0 1 1 2  

0 1 1 3  

0 1 1 4  

0 1 1 5  

0 1 1 6  

n 1 1 7  

0 1 1 8  

0 1 1 9  

O l l l\ 
0 1 1 !3 

0 1 1 0  

O l l E  
0 1 2 0  

0 1 2 1  

0 1 2 2  

0 1 2 3  

0 1 2 4  

0 1 2 G 

0 1 2 7  

0 1 2 9 

0 1 27\ 

0 1 2 13  

n 1 2 c 

n 1 2 o 

0 1 2 E 

0 1 2 F 

() 1 3 0  

0 1 3 2  

0 1 3 3  

0 1 3 4 

0 1 3 5  

0 1 3 6  

0 1 3 7  
0 1 3 9  

0 1 3 B 

0 1 3 C 

0 1 3 D 

O l 3 E 

0 1A O  

CO DE 

77\ 

F 8 0 1 

B 2  

I3 3  

8 6  

F 8 F F  

1\ 2  

F fl /\ 1  

A 6  
F 8 1 0  

A 3  

D 3  

0 6  

8 7  

0 6  

.\ 7  

0 6  
8 8  
D 6  

l\ 8  
0 6  
E 7  

G 7  

F B O G  
13 0  
F 8 9 E 

t\ D 

7 B  

2 0  

9 0  

3 l\ 2 2  

8 0  
3 A 2 2  

7 A  

E 2  

9 7  

7 3  

6 0  

9 3  
F 3  

3 /\ 1 9  
8 7  

7 3  

6 0  
8 8  
F 3  

3 A 1 9  

F BD D  

7 3  

6 0  

6 4  

3 0 3 E  

L I NE 
N O . 

1 
2 
3 

4 

5 

6 
7 

8 
9 

1 0  

l l  

1 2  

1 3  

1 4  

1 5  

1 6  
1 7  

1 8  

1 9  

2 0  

2 1  

2 2  

2 3  

2 4  

2 5  

2 6  

2 7 

2 8  

2 9  

3 0  

3 1  

3 2  

3 3  

3 4  

3 5  

3 6  
3 7  

3 8  

3 9  

4 0  

4 1  

42 
4 3  

44 

4 5  

4 6  

4 7  

.q. g  
4 9  

5 0  

5 1  
5 2  

5 3  

5 4  
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LA B E L  

B EG I N  

D E LI\ Y 

s ·rop 

A Stvl REG I S . 

O P E RN D  

O RG 0 1 0 0 

R E Q  

L D I  0 1  
P H I  R 2  

P H I  R 3  

P H I  R6 

L D I F F  

P LO R 2  

L DI 1\ 1  

P LO R 6  
L D I 1 0  

P LO R 3  

S E P  R 3  

S E P  R 6  

P H I  R 7  

S E P  R 6  

P LO R 7  

S EP R 6  

P H I  R 8  

S E P  R 6  

PLO R 8  

S E P  R 6  

S E X  R 7  

O UT # 7 

L D I  0 6  

P H I  R D  

L D I  9 E  

P LO R D  

S E Q  

D E C  R D  

G H I  R D  

B NZ DELAY 

G LO R D  

B N Z  DELI\Y 

R E Q  

S EX R 2  

G IH R 7  

S TXD 

I RX 

G i l l R 8  

X 0 R  

B N Z  B EG I N  

G LO R 7  
S TXD 
I RX 
G LO RB 
X'J R 
!J N Z  B EG IN 
L D I  D O  
s ·rxo 

I RX 

O UT # 4 

B R  STOP 

O RG 0 1 A O  

Cm11'1ENT 

OR I G I N  

: I N I T I AL I �E Q = 0 

: I N I T I AL I Z E PO I NT E R S  

S 'rA C K H I  
PROGRAM COUNTE R  H I  

S U B ROUT I NE GETAD H I  

STACK LO 

GETAD LO 

PRG C O UT.\IT E R  LO 

: PR OGRAM COUNT E R NOW R 3  

: CALL G E TA D  

: H I S TART AD DR E S S 

: CALL GETAD 

: LO S T ART A D DR ES S  

: CALL GETAD 

: I I I  F I N I S H  A D DR E S S 

: CALL GETAD 

: LO F I N I S H  A D D * P L U S  ON E * 

: WA IT F O R  I N P U T  P R E S S  

: S E T  X T O  S TART A D D  

: LATC H A D D  A N D  DATA 

: LO A D  DE LAY C ONSTANTS I I  
I I  

I I  I I  
I I  I I  
I I  I I  

: STA RT P R OG RAMM I NG P U LS E 

: DE C R EM E NT D E LAY C OUNT E R  

: C HEC K  T O  S E E  I F  F I N I S H E D  

: C::: ONT I NU E  I F  NOT F I N I S H E D  

: CH E C K  T O  S E E  I F  F I N I S HE D  I I  
: S T O P  P U L S E  A F T E R  5 0  M S EC 

: F I N I S I IE D P ROG RAt·1M I I�G B YT E  

: H I B Y T E  PO I NT E R  Ol\1 S T AC K 

: R E PO S I T I O N  STACK P O I NT E R 

: LOAD H I  F I N I S H  AD DRES S 

: AND C Oi,l PARE 

: CONT I NU E  I F  NOT F I N I S H � D  

: LO BYTE PO I NT E R  ON S T Z\. C K  

: R E PO S I T I ON S T A C K  P O I NT E R  

: LOAD LO F I N I S H  A D DR E S S  

: AN D  C Oi·1 PARE 

: NOT F I N I S HB D  THEN C O t1T I N U 

: ELS E 
: LO A D  ( D D ) D NE TO S I G NAL E N  
: R E P RO . STAC K PO I NT E R  

: OUT PU'r T O  I I E X  D I S PLAY 
" T i l E  EN D " 

: * * S UB ROUT I N E  GETA D * * 
Listing 1 continued on page 358 



Circle 144 on inqui ry card. 

• Copy statement for l i brary handling. 
• CALL. .. USING . . .  CANCEL. 
• PERFORM . . .  THRU . . .  TIMES . . .  

UNTIL. . . Paragraph or  section names. 
• IF. . .  NEXT SENTENCE . . .  ELSE.. . 

NEXT SENTENCE AND/OR 
< = > NOT. 

• GO TO . . .  DEPENDING ON. 
• Unique easily understood diagnostic 

error messages. 
• Interactive ACCEPT /DISPLAY . . .  
• RELATIVE (random) access files. 
• Sequential files both fixed and 

variable length . 
• D ISPLAY, 16-bit binary or packed 

decimal (COMP-3) data types with 
u p  to 18-digit accu racy. 

• INSPECT... TALLYING . . .  REPLACING. 
• ADD, SUBTRACT, MULTIPLY, 

DIVIDE, GIVING, ROUNDED, ON 
SIZE ERROR. 

• Generates optimized 8080 machine 
language at up to 500 statements 
per minute. 

WARNING ! 
Electric Power Pollution. 

Spikes & Lightning 
HAZARDOUS to 

MICROCOMPUTERS! ! 
Patented ISOLATORS provide 

protection from . . .  
• Computer errors caused by 

power line Interference 
• Computer errors due to system 

equipment Interaction 
• Spike damage caused by 

copier/elevator/air conditioners 

Circle 1 42 on inquiry card. 

• lightning caused damage Pat. #4,259,705 
•• FULLY GUARANTEED" * 

• ISOLATOR (IS0·1) 3 isolated 3-prong sockets; Spike Suppression; 
useful for small offices, laboratories, classrooms . . . . . . . . .  $69.95 

• ISOLATO R (IS0·2) 2 isolated 3-prong socket banks; (6 sockets 
total); Spike Suppression; useful for multiple equipment lnstalla· 
tlons. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $69.95 

• SUPER ISOLATOR (IS0·3) similar to IS0·1 except double Isolation 
& oversize Spike Suppression; widely used for severe electrical 
noise situations such as factories or large offices . . . . . . .  $1 04.95 

• SUPER ISOLATOR (IS0· 1 1 )  simi lar to IS0·2 except double Isolated 
socket banks & Oversize Spike Suppression; for the larger system 
in severe situations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 04.95 

• MAGNUM ISOLATOR (IS0·17) 4 Quad Isolated Sockets; Multiple 
Spike Suppressors; For U l  TRA·SENSITIVE Systems In extremely 
Harsh environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $181 .95 

• CIRCUIT BREAKER, any model (Add·CB) . . . . . . . . . . . . .  Add $9.00 
• CKT BRKR/SWITCH/PILOT (·CBS) . . . . . . . . . . . . . . . . . .  Add $1 7.00 
AT YOUR DEALERS MasterCard, Visa, American Express 

ORDER TOLL FREE 1 ·800·225·4876 (except AK HI PR & Canada) 

�Electronic Specialists, Inc. 
171 South Ma.n Srreer. Na11ck. Mass. 01 760 · 

Technical & Non-800: 1 ·61 7·655·1 532 

A REFURBISHED DAISY WH EEL TERMINAL 
FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES. 

Now you can have letter-ggality P-rinting 
and professional features for just $1,495� 

AJ daisy wheel printer terminals are renowned for 
exceptional performance, high reliability, and applications 
versatility. Now you can have all this for only $1,495* in our 
special limited offer. 

And you can choose from a list of options including 
forms tractor, pin-feed platen, paper trays, side shelves, 
extra printwheels, APL keyboard and 2K buffer. 

Call your nearest AJ regional 
• 30 cps letter-quality printing .. ' ... ... . 
• Changeable type faces 

J' !  I 1 ;  l l  ,f -t J l ;  � l I \  l '  \ • \ \  ":. ' 
7 ····--z ti 

office for details: San Jose, CA 
(408) 946-2900; Rosemont, IL 
(312) 671 -7155; Hackensack, 
NJ (201) 488-2525. Or check 
the phone book for the number 
of your local AJ sales/service 
office. 

• Full ASCII keyboard with 
numeric pad 

• H igh resolution X-Y plotting 
• Complete electronic forms 

control 
• 128-character buffer 
• Asynchronous RS-232 interface 
• Printwheel, ribbon cartridge, 

· 

and cable included 
• 30-day parts/labor warranty 

Circle 28 on inquiry card. 

•Price excludes options and is subject to 
change without notice. Model shown includes 
certain options. Offer available only in the 
contiguous U.S. 

�':� ANDERSON 
� JACOBSON 
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Lis ting 1 continued: 

0 1 AO D 3  5 5  

0 1A 1  E 2  5 6  

0 1A 2  3 FA 2  5 7  

0 1A 4  3 71\ 4  5 8  

0 1 1\ 6  6 C 5 9  

0 1A 7  6 4  6 0  

0 1A 8  2 2  6 1  

0 1A 9  3 0i\ O 6 2  

TABLE OF LABL E S  U S E D  

B EG IN 0 1 1 9 : DE LAY 

HAI T 2  0 1 A4 : 

RE 'rU RN S E P  

S EX 
VlA I T 1  B N4 

Wl\I T 2  B 4  

I N P 
O UT 
DE C 

B R  

0 1 2 2 : STOP 

R 3  : TO t1A I N  
R 2  : E NTRY PO I NT OF S U B ROUT I N E 

\JA I T 1 : F OR I N PUT PR E S S  
1t.IA I T 2  : F OR RE LEA S E 

#C : LOA D  I N PUT I NT O  t-1 X , D 

# 4 : D I S PLAY B YT E  

R 2  : RE P O . S TAC K P O I N T E R  
RET URN : D HOLDS A D DR E S S B YT E  

0 1 3 E :  RET URN 0 1 A O : WA I T 1  0 1 .1\ 2 : 

Listing 2: A program to use the 1802 to check that an EPROM is completely erased. 

3 / 1 4 / 8 1 1 1 . 9 0 C ROS S A S S EMBLER 1 8 0 2  VE R 1 . 1  

ADD . C O DE L I NE LAB E L  A Sl\1 RE G I S . cmmENT 
NO . O PE RN D 

0 1 0 0 1 O RG 0 1 0 0 OR I G I N  
0 1 0 0  F 8 0 1  2 L D I  0 1  : I N I T L l\L I Z E  PO I NT E R S 
0 1 0 2  8 2  3 P H I R 2  HORK AREA H I  
0 1 0 3 8 3  4 P H I R 3  PROGRA:-1 COUNT E R H I  
0 1 0 4 8 6  5 P H I  R 6  SUB ROUT I NE GET AD [ J I  
0 1 0 5 F 8 F F  6 L D I  F F  
0 1 0 7  A 2  7 P LO R 2 S TACK LO 
0 1 0 8 F 8A 1  8 L D I  A 1  
0 1 0A A 6  9 PLO R 6  G ET A D  LO 

0 1 08 F 8 0 E  1 0  L D I  OE 

0 1 0D A 3  1 1  PLO R 3  P ROGRAI'1 CO UNT E: R LO 

0 1 0E D 3  1 2  S E P R 3  : PROGRA.H COU NT E R NOH R 3  
0 1 0F D6 1 3  S E P R 6  : CALL GET A D  
0 1 1 0  8 7  1 4  P H I R 7  : H I S Tl\RT A D DRES S 

0 1 1 1  D 6  1 5  S E P R 6  : CALL GET A D  

0 1 1 2  A 7 1 6  P LO R 7  : LO S TART ADDR E S S  

0 1 1 3  D 6  1 7  S E P  R 6  : CALL GET AD 
0 1 1 4  8 8  1 8  P H I R8 : H I F I N I S H  l\DDRESS 
0 1 1 5  � 6  1 9  S E P  R 6  : CALL GET A D  
0 1 1 6  A 8 2 0  PLO R8 : LO F I N  :'\ DDR E S S  * P LU S  mr:: * 
0 1 1 7  D 6  2 1  S E P  R6 : HA l T  FO R I N PUT PRES S 
0 1 1 8  E 7  2 2  3 E G J N  S EX R 7  S TART OF LOO P 

0 1 1 9  7 2  2 3  L DXA : LOA D BYTE F ROr·l E P RO: l  
O l lA F B F F  2 4  X R I F F  : COt-1PA RE �H T H  F F  
O l lC 31\ 3 5  2 5  B N Z  B AD : GOTO BAD 3YTE D �.JOT 0 
O l l E E 2  2 6  S EX R 2  
O l l F  9 7  2 7  G H I  R 7  : COi1 Pi\RE H I T H F I N I S H  PO DJT 
0 1 2 0  7 3  2 8  S TXD DONE ?  
0 1 2 1 6 G  2 9  I RX : REPOS I T I OL-1 STACK P O I N T E R  

0 1 2 2  9 8  3 0  G H I  R 8  : LOAD I l l  F I N I S H  A DDRI::S S  
0 1 2 3  F 3  3 1  XOR : AND C Or·1 P l\ R E  

0 1 2 4 3 A 1 8  3 2  B N Z  B E G I N  : COL�T e·JU ::: I F  NOT F I �H S H S D  
0 1 2 6  8 7  3 3  G LO R 7  
0 1 2 7  7 3  3 4  S TXD : LO BYT E PO I NT E R ON S Ti\C I� 
0 1 2 8  6 0  3 5  I RX : REPO . STACK P O I NT t:: R  
0 1 2 9  8 8  3 6  GLO RR : LO!\D LO F I N I S H  l\ D DR F. S :3 
0 1 2/\ F 3  3 7  XO R : AN D  C Or·l Pi\RE 

0 1 2 8  3A 1 8  3 .3 8 N Z  BEG I N  : C OtJT I :'J U E  I F  !'JOT F HH S t l ':: D  
O l 2 D E 2  3 9  S EX R 2  
0 1 2 E  F B D D  4 0  L D I  D D : DON S  - - :J'J B AD BYT E S  

Listing 2 continued o n  page 360 
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Circle 7 on inquiry card. C i rcle 283 on i nquiry card. 

HAVE YOUR CAKE 
AND EAT IT TOO 

Model EP-2A-87 

EPROM Programmer 
The Model EP-2A-87 EPROM 
Programmer has an RS-232 
compatible interface and in
cludes a 2K, 4K or 8K buffer. 
Seventeen RS-232 commands 
allow another computer to 
download or remotely control 
t h e  P r o g r a m m e r·. I N T E L ,  
TEXTRONIX O R  MOTOROlA 
formats are supported. The 
buffer may be edited directly 
from a CRT and EPROMS can 
be copied off-line. Power re
quirements are 1 1 5v 50/60 
Hertz at 15 watts. 

EP·2A-87· 1  Programmer with 2K Buffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $575.00 

ITS A PIECE OF CAKE TO CONNECT AN A c t e K 
TRIX I INTERFACE TO YOUR OUVETTI PRAXIS 30 
OR 35 CORRECTING ELECTRONIC TYPEWRITER. 
DAISY WHEEL QUAUTY AT DOT MATRIX PRICES! 

EP·2A·87·2 Programmer with 4K Buffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $650.00 
EP·2A·87·3 Programmer with 8K Buffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $725.00 

Non·Standard voltage (220v, 240v, or 100) . . . . . . . . . . . . . . . . . . . .  $ 15.00 

Personality Modules 

PM·O TMS 2708 , . . . . . . . . . . . .  $18.00 PM·5E 2816 . . . . . . . . .  : . . . . . . . . . . .  $36.00 
PM·1 2708 . . . . . . . . . . . . . . . . . . . . .  18.00 PM·6 2704 . . . . . . . . . . . . . . . . . . . . .  18.00 

e 10+ CPS e PRINT AND PRINT #N OPERATE e NO INTERFACE NEEDED: 

PM·2 2732 . . . . . . . . . . . . . . . . . . . . .  34.00 PM·7 2758 18.00 
e 15 MINUTE INSTALLATION PM·2A 2732A . . . . . . . . . . . . . . . . . .  34.00 PM·8 MCM68764 36.00 
e HALF SPACE JUSTIFICATION e CABLE REMOVES IN SECONDS 

USES FRONT CONNECTOR ·ATARI 
USES CONTROLLER PLUG ·APPLE e PRICE: 5215 · APPLE ADD 5 1 0  
tBASED O N  WARDS PR30 PRICE e TYPEWRITER AND SERVICE 
WIDELY AVAILABLE 

PM·3 TMS 2716 . . . . . . . . . . . . .  26.00 PM9 2764 . . . . . . . . . . . . . .  36.00 
PM-4 2532 . . .  . . . . . . . . . . . . . . . . .  34.00 PM·lO 2564 . . . . . . . . . . . .  36.00 
PM·5 2716 . . . .  18.00 e TYPEWRITER FUNCT. UNIMPAIRED e AVAILABLE NOW: ATARI & APPLE e OTHER DIRECT CONNECTIONS 
SA·64·2 2564 . . . . . . . . . . . . . . . . .  . . .  39.00 SA·64·3 2764 . . . . . . . . . . . . . . . .  39.00 

AND RS232 AVAILABLE SOON 

12225 SW 2nd/SUITE 200 - B  
P.O.B. CCC 

Optimal Technology, Inc. 
Phone (804) 973-5482 A c r e x BEAVERTON, OR 97075 Blue Wood 127 Earlysville, VA 22936 

EW PRODUCTS! NOW AVAILABLE FROM AUTOMATED EQUIPMENT 
TELEVIDEO SYSTEM I 

The Televideo System I is a CP/M® based single
user computer system. State-of-the-art design and 
single board construction accounts for Televideo·s 
reliability and exceptional price performance. 
Cabal, Basic, PU1 and Fortran are just a few of the 
high level languages available. As your needs grow 
so can your Televideo computer system. The 
System I can be a satellite computer of a larger 
network of user stations using the mult i-processor 
multi-tasking System II or System I l l .  System I 
includes TS-81 computer, Televideo 910 terminal 
(950 terminal available at additional cost) and 
CP/M® 2.2. Nation wide on-site service is available 
through General Electric service company. 

System t specifications: Z80A, 64K Ram, 4K diag
nostic Eprom, two 5" 360K drives, serial and parallel 
port. 

CP/M® is a l icensed product supplied by Digital 
Research, I nc. 

See Televideo System Ad. 

NORTHSTAR ADVANTAGE 
COMPUTER 

The Northstar Advantage Computer is an integrated 
package including full graphics capability. Line 
charts, bar graphs, pie charts and 3 dimensional 
displays are al l  possible as part of Northstar's 
optional graphics/DOS operating system or CP/M® 
graphics package. All Northstar applications soft
ware is available fort  he Advantage Computer. Slots 
for 6 additional expansion cards are included. 

Specifications: Z80A CPU, 64K Ram, Green screen 
12"  monitor, 240 x 640 pixel graphics resolution, 
sculptured typewriter-l ike keyboard, two 5" 360K 
drives. 

V.I .P.'s cal l  A.E. I .  

ZENI TH 
Zenith Data Systems with world famous quality and 
reliability are now available from A. E. I. The Z89 and 
Z90 are standalone micro comp uters with a one 
piece design that s impl i fies installation and opera
tion. With the board line of PeachTree accounting 
software and M icro-Pro word processing software 
the Zenith computers are the ideal small business 
systems. Heathkit/Zenith educational courses are 
available making the Zenith computer an excellent 
choice for the fi rst t i me buyer. 

Zenith specifications: 

Z89-48K ram standard, Z80 cpu, 2 serial ports, built 
in 1 2 "  terminal, one 5" 100K drive. expandable. 

Z90-64K ram standard, Z80 cpu. 2 serial ports, 
built in 12" term inal, one 5" 200K drive. expandable. 

B ecause A . E. I. tests b efore shipping, has expertise on all items offered, and is price competitive. ,:� · AUTO M ATED E Q U I PM ENT, I NC.  
· �.., .. 

1 8430 WAR D  STR EET, FOU NTAIN  VAL LEY, CALI FO R N I A  92708 
- - ·  - See these products and a full line of peripheral equipment in our showroom. 

Circle 45 on inquiry card. 

( 7 1 4) 963- 1 4 1 4  
(800) 8 54,-7635 
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Lis ting 2 continued: 
0 1 3 0  7 3  4 1  S TX D  

0 1 3 1  6 0  4 2  I RX 

0 1 3 2  6 4  4 3  OUT 

0 1 3 3  3 0 3 3  4 4  S TO P  B R  

0 1 3 5  E 2  4 5  BAD S EX 

0 1 3 6  2 7  4 6  D E C  

0 1 3 7  8 7  4 7  G LO 

0 1 3 8  7 3  4 8  S TXD 

0 1 3 9  9 7  4 9  G H I  

O l 3A 7 3  5 0  S TXD 

O l 3 B  F BE E  5 1  L D I  

0 1 3 D  7 3  5 2  S TXD 

O l 3 E 6 0  5 3  I RX 

O l 3 F  6 4  5 4  O UT 

0 1 4 0 3 0 3 3 5 5  B R  

Oi\ 0 0  5 6  O R G  

OAO O D 3  5 7  R ET UR N  S E P  

OAO l E 2  5 8  S EX 

Ol\0 2 3 F 0 2  5 9  �-JA I T 2  B N 4  

OA0 4  3 7 0 4  6 0  WA I T 3  8 4  

OA 0 6  6 C  6 1  I N P  

OA 0 7 6 4  6 2  O UT 

Oi'\ 0 8  2 2  6 3  D EC 

OA0 9  3 0 0 0  6 4  B R  

TABL E  O F  LABL E S  US E D  

B E G I N  O l l 8 : STOP O l 3 3 : B AD 

HAI T 3  Oi'\ 0 4 : 

INE VOL TAG 
TRANSIENT SUPPRESSORS >•�TM AND �';.oo� 
PROTECTS: PROTECTS AGAINST: 
• Computers • H1gh E nergy Voltage 
• M1cro-Computer Systems Trans1ents 
• Word Processors •On-Off Sw1tch1ng 
• Cash Registers • Llghtn1ng lnduoed T ransents 
• Power Supplies • Inrush of On/Off Power 

D VJ M A R C Clipstrip c�rc:r IL INDUSTRIES ,  I NC.  ® ® 
DEALER INQUIRIES INVITED LISTED LISTED 7133 Rutherford Rd. Baltimore, Md. 21207 (Jo1 ) 298-3130 800-638-9098 

: LO I\ D  ( D D ) ·::mE T O  S I G  s tm 

: REPO . S TAC K PO I NT E R  
# 4  
STOP " TllE E N D " 

R ?  : BAD l3YT E 

R7 : PO I NT TO BT\D B YT E  
R 7  : LOAD LO 7\ D D R E S S  

: STORE Ol.J ST1\ C K  

R 7  : LOi\D H I  A D D R E S S  
: STORE on STACK 

EE : * * E RROR* * 
: LO A D  ( E E ) R R O R  T O  S I G E RR . 

: REPO . S TAC K PO I N T E R  

# 4 : OU T P U T  TO H E X  D I S P LAY 

STOP " TH E  E N D "  

01\ 0 0  : * * S U B ROUT I N E  G E TA D * *  

R 3  
R 2  : ENTE R  S U B ROUT I N E  H E R E  
WA I T ?.  : FO R  I N PUT P R E S S  
��·lA I T 3  : F O R  RELEASE 

# C  : LOl\ D I N PUT I NTO !1X , D 

# 4 : D I S PLAY B Y T E  

R 2  : R EPO . S TAC K PO I NT E R  
RETURN : D HOLDS A D DR E S S  BYTE 

O l 3 5 : RETURN Ol\ O O : i'IA I T 2  O A 0 2 :  

The Price Is Nice. 

SB·80 
Single Board Technology • CP/M is a registered trademark of D igital Research, Inc. 
A ZSOA C P U  c o m b i n e d  w i t h  t h e  C P  M .  o pe r a t i ng system opens 
new vi stas to software avai l a b i l i t y  for e i g h t - b i t  m i c ro s .  

F O R T R A N .  COBOL. B A SI C .  A PL. PL ' I a n d  P a s c a l  are avai l a b l e  
. now to acco m o d a t e  toda y · s  s c i e n t i f i c .  educat i o n a l .  soph i s t i 
cated s m a l l  b u s i n e s s  a n d  p e r s o n a l  system u s e r s .  

B a s i c  s y s t e m  w i t h :  600K b y t e s  $ 2 99 5 
• 1 . 2 megabytes $ 3995 

· • 2 . 4  megabytes S4995 
• 4MHz ZSOA C P U  
• C P / M 2 o p e ra t i n g  system 
• 64K 200n s main m em ory 
• 8- i n c h d u a l  f loppy d r ives 
• 50-pin e x pa n s i o n  connector  

• 2-ser ia l  ports  
• 2-paral lel  por t s  

• 4 -c o u n t e r / t i m e r s  
• H a r d  d i s k  o p t i o n s  

avai l a bl e  

S fimsYSTEm5. InC (61 7) 373-1 599 
P 0 Box 1 225,2  Wash i ngton Street. Haverh i l l .  Ma . 01 830 
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Circle 303 on inquiry card. 

P&T CP/M®2 Supports 
Hard Disk Storage 

for the TRS-80 Model II 
P&T CP/M 2 now supports two popu lar hard 
disk subsystems for the Mod I I ;  thus you can 
combine all the features of the  best CP/M for 
the Mod I I  with the  speed and capacity of the 
hard disk drives. 

Cameo Electron ics 
• uses mature cartridge disk tech nology for 

maximum reliabi l ity 
· 

• supports up to 4 drives 
• removable cartridges make backu p and 

data transfer fast and easy 

Corvus System 
• support for 1 0  and 20 M byte drives · 

• special mirror ut i l ity a l lows backu p by 
log ical drive 

• supports up to 4 drives 

DJCKLE\' Price: $250 (FOB Goleta) for P& T CP/M 2-hard � disk version (CA residents add 6% sales tax) 

1'RoOf r rs1oS���E�. !;3!6�2!!!41 
CP/M is a regis�ered trademark of Digilal Research. TAS·BO is a trademark of Tandy Corp. 

Circle 1 39 on inqu i ry card. 

M I C R O STAT™ Rele ase 2.0 
r,�eW 1 

eLfASf · Just some of the new features of M icrostat Rei. 2.0 in
A elude: new programs for moments about the mean, skewness, 
kurtosis and stepwise multiple regression, longer fi le names, faster 
sort routine, the ability to declare each data file's numeric precision 
and drive location plus an expanded user's manual with new appendi
ces for the equations and file structures used in Microstat. Also 
included is a Data M anagement Subsystem for file maintenance (edit, 
list, destroy, augment, sort, rank-order, move and merge)  plus trans
formations (add, subtract, multiply, divide, reciprocal, log, natural log 
and antilog, exponentiation and linear) that allow you to create new 
variables from existing variables. 

After file creation with O MS, programs for analysis include: D escrip
tive statistics, Hypothesis testing (mean and proportion), A.N OVA 
(one-way, two-way, and random blocks). Scatterplots, Frequency 
distributions, Correlation analysis, S imple, Mu ltiple and Stepwise 
Multiple Regression (including files larger than available memory), 
Time series, 1 1  Nonparametric tests, 8 Probability distributions, 
Crosstabs and Chi-square, Combinations, Permutations and Factor
ials (up to one million factorial). Al l  program output is neatly formatted 
for easy use. 

The price for Microstat' Rei .  2 .0  is $295.00 and the user's manual is 
available for $25.00 (credited towards purchase) and includes sample 
printouts with file lables that reference standard statistical texts and 
journals so you can compare the results from Microstat to those 
produced on much larger systems. Compare Microstat to any other 
package on the market and we think you'll agree that Microstat is lhe 
best at any price. 

E C O S O FT, I N C -
P . O .  B O X  68602 

I N D I A N A PO L I S ,  I N  46268-0602 
( 3 1 7) 283- 8883 

PRODUCTS FOR YOUR RADIO SHACK 

SOFTWARE DEVELOPMENT SYSTEM 
The Micro Works Software Developme.nt System (SDS80C) is a complete 6809 
editor; assembler and monitor package contained in one Color Computer program 
pack! Vastly superior to RAM-based assemblers/editors, the SDS80C is non
volatile, meaning that if your application program bombs, it can 'I destroy your 
editor /assembler. Plus it leaves almost all of 1 6K or 32K RAM free for your 
program. Since all three programs, editor, assembler and monitor are co-resident, 
we eliminate tedious program loading when going back and forth from editing to 
assembly and debugging! · ·  
The powerful screen-oriented Editor features finds, changes, moves, copys and 
much more. All keys have convenient auto repeat (typamatic), and since no line 
numbers are required , the full width of the screen may be used to generate well 
commented code. 
The Assembler features all of the following : complete 6809 instruction set; 
complete 6800 set supported for cross-assembly; cond itional assembly; local 
labels;  assembly to cassette tape or to memory; listing to screen or printer; and 
mnemonic error codes instead of numbers. 
The versatile ABUG monitor is a compact version of CBUG, tailored for debugging 
programs generated by the Assembler and Editor. It features examine/change ol 
m�mory or registers, cassette load and save, breakpoints and more. SDSBDC 

ROMLESS PAK I - is an empty program pack capable of holding two 271 6 or 
2732 EPROMs, allowing you up to 8K of program! The PC board inside comes 
with sockets installed, ready to go with the addition of your custom EPROMs. 
Price: $24.95 
2-PASS DISASSEMBLER - with documentation package. 1 6K; cassette. 80C 
Disassembler Price: $49.95 
CBUG - Machine language monilor. CBUG Cassette Price: $29.95 
CBUG ON 2716 EPROM: Can plug into Romless Pak I. CBUG ROM Price : 
$39.95 
PARALLEL PRINTER INTERFACE - serial to parallel converter allows use of all 
standard parallel printers. PI80C Price: $69.95 
Assembly Language Programming, by Lance Leventhal. Price: $1 6.95 
MEMORY UPGRADE KITS: 4-1 6K Kit Price $39.95.  1 6-32K (requires soldering 
experience) price: $39.95 
PARTS & SERVICES: SAMs, 6809Es, RAMs ,  PIAs. Call for prices. 

WE SHIP FROM STOCK! �;:,;0©� � GOOD STU FF! Master ChargeNisa and COD Accepted 

W@� P.O .  BOX 1 1 1 0  DEL MAR, CA 9201 4 
Circle 241 on inqu i ry card. 
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You can save buying wholesale with our buying service. 
As your agent we will buy computer equipment on the 
wholesale market for you. Our fee is one fourth of what we save 
you off the list price. We have access to over 500 manufac
turers. Call for present wholesale market conditions. Examples of 
total prices being paid by our clients (including our fee) are: 

COMPUTERS 
Alpha Micro 1030 
Alpha Micro 1051 
Alpha Micro AM -101 1 
Altos 8000-10 
Altos 8000-15  
Altos 8000-2 
Apple 2 + 48K 
Archives Mcxiel I 
Archives Mcxiel II 
Archives Mcxiel III 
CCS Series 300 - 1 A  
CCS Series 400-1  A 
Cromemco System 3 
Cromemco Z-2H 
Dynabyte 5200-A2 

SOFTWARE 
Dbase II 
Spellguard 
Datastar 
Spell Star 

PRINTER� 
Anadex 9000 
Anadex 9501 
C. lto)1 25 P  
C. ltoh 45 P 
Diablo 1640 
Malibu 1 650 
Malibu 200 
NEC 3510 

$ 1 2,047.00 
1 7,634.00 

9,3 1 3.00 
s.397.qo 

3,585.00 
2,629.00 
1 ,208.00 
4,794.00 
5,532.00 
6,269.00 
4,41 4.00 
6,374.00 
5,650.00 
7,52 1 .00 
3,2 1 6.00 

500.00 
200.00 
230.00 
1 80.00 

I, 1 00.00 
1 ,278.00 
1 , 325.00 
1 , 700.00 
2,444.00 
1 ,796.00 
2,320.00 
1 ,980.00 

Dynabyte 5200-B2 
Dynabyte 5615-A1 
Ithaca C.B. 128KSS/OD 
jthaca Sys. 2A W/Panel 
NEC 8001A 
NEC.8012A 
NEC 803 1 A  
North Star 64K DD 
North Star Advantage 
Televideo System I 
Televideo System II 
Televideo TS-800 Term. 
Vector 2600 
Vector 3005 
Vector 5005 

Wordstar 
Basic Compiler 
Fortran 80-CPM 
Visi Calc 

NEC 5510 
NEC 5520 KSR 
NEC 5530 
NEC 7710 
Epson MX80 in stock 
Qume Sprint 9-35 
Oume Sprint 9-45 
Oume Sprint 9-55 

CRT, DISK DRIVE, MOD�MS 
Alpha Micro AM-600 8,075.00 Houston Instrument DMP-7 
Anderson Jacobsen 1256 64 1 .25 Lobo Dual S" DS/DD 
DEC VT 100 1.495.00 Lobo Dual Mini Drives 
Hayes Micromcxiem Apple 250.00 Morrow 10MEG 
Hayes Micromcxiem S- 100 3 1 9.00 Morrow 20 MEG 
Houston Instrument OMP-2 8 1 9.00 Morrow 26 MEG 
Houston Instrument DMP-4 1 ,063.00 

4,896.00 
8,396.00 
5,42 1 .00 
2,94 1 .00 
1 ,0 1 4.00 

600.00 
1 ,0 1 4.00 
3,073.00 
2995.00 

2,380.00 
5,3 1 1 .00 
1 ,324.00 
4,2 2 1 .00 
6,458.00 
7,308.00 

305.00 
277.00 
37!:).00 
1 60.00 

\ 
2 ,345.00 
2;645.00 
2,345.00 
2,345 00 

468.00 
1 ,738.00 
1 ,996.00 
2,085 00 

1 ,528.00 
2,234.00 

855.00 
2,750.00 
3:!)50 00 
3,375.00 

For latest wholesale prices and to order Call Toll Free 
800-227-2288. In California call 415-376-9020. 
Assembly. integration and testing also available from 
our service department. 

· 

ASK ABOUT OUR LEASING PROGRAM. 
Mastercharge at 3% handling fee. Prices subject to change without 
notice. Minimum fee $100. 1 5 %  cancellation fee. 

We are buying agents for 
overseas computer dealers. 
Export services available. 

International Telex 470851 

THE PURCHASING AGENT 
1635 School St., Suitet 101 ,  Moraga, CA 94556 
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Text continued from page 354: 

3. Load the EPROM program at 
0100 to 01FF hexadecimal. 

4. Load the data at 0800 to OFFF 
hexadecimal . 

5. Insure that the +25-V power 
supply is off before installing 
the EPROM. 

6 .  Install the EPROM to be pro
grammed. ' 

7. Insure that the + 5-V power 
supply is applied to the 
EPROM. Then turn on the 
+25-V supply. 

8. Run the program lo�ded at 0100 
hexadecimal. 

9.  Enter the high and low parts of 
the starting address of the data 
to be programmed. ' 

10. Enter the high and low parts of 
the finish address, plus one. 

11.  Press input again to start pro
gramming. The program is 
finished · when "DO" is 'dis
played. 

12. Turn off the +25-V power sup
ply; 'then remove the EPROM. 

13. Verify that the data 'was stored 
correctlr . 

The data may be loaded only from 
hexadecimal 0800 to OFFF. The 
EPROM's memory is addressed from 
XObO to X7FF (or 000 0000 0000 to 
11I 1111 1111 in binary) .  Only the 
least-sign ificant  · u bits  are re
quired. The only address space in a 
4 K-brte system that meets this re'� 
qtiirement is from 080Q to OFFF (or 
1000 0000 0000 to l111 111i ii11). 
The 1802''s address space from 0000 ·to 
07FF .is where ifs own program is 
stored ·.in ,memory.' ·, 

If you )ik�, you can program just 
one bit of a byte. When you are pro
gramming 'a byte of data into :th'e 
EPROM,' yo� are actually program
ming zeros into the required bit posi
tior�� of the byte. Fo� exa�p�e, take 
the i '  data, value 4F ' hexadecimal 
(0100 1Hl in binary) . A zero · is 
programmed into bit positions 7, 5, 
and 4, while bits 6, 3, 2, 1, and 0 
remain at logic 1 :  Any of the logic 1 
bits can be programmed· to logic 0 .  
The byte 4F can be  changed to  42 (�r 
0100 0010) because the only bits \ " 
changed were the logic 1 bifs. The 
only way to change a logic 0 bit to a I 
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REPAIR PCB'S ANYWHERE. 
With the NEW Pace Micro! 
Perform power desoldering and soldering 
anywhere. Depot. 
Service center. 
Mobile van. On-site. 
Anywhere! 
Operates on 
AC or 1 2  VDC. 

Write or call 
today for a FREE 
brochure. 

Micro Portable 
Systems for PCB Repair Anywhere'" 
9893 Brewers Court 
Laurel, Md. 20707, U.S.A. 
(30 1) 490-9860. 
Telex 87446. 

1 -800-547-2492 APPLE HARDWARE 

I N  OR EGON CA L L  

SERVICE : 503-4 79-4150 
I sP EC I A L  oN APP L E  R E PA r R s  I 

ATARr"JI\. 
I . D .S . 

445G Pr .. inter 
460G Printer 
560G Pr inter 

TERMS: 

$689 
$199 
$999 

400 ( 1 6 K )  

800 ( 1 6 K )  

$325 
$739 

E PSON 
MX-70 
MX-80 
MX-80 FT 
MX-100 

$369 
$459 
$559 
$739 

CCS 7710A 
7720A 
7740A 
7470A 

VIDEX 80 COLUMN 
COR VIS 5 MEG DRIVE 
LOWER CASE ADAPTOR 
16K RAM CARD (MICROSOFT) 
Z-80 CARD (MICROSOFT) 
MICROMOOEM (HAYES) 
SMART MODEM (HAYES) 
NOVATION MODEMS 

APPLE CAT 
AUTO CAT 
CAT 
D CAT 

MOUNTAIN CLOCK 
MOUNTAIN MUSIC SYSTEM 
MOUNTAIN A/0 CONVERTER 
MOUNTAIN INTROL/X-10 CARD 
MOUNTAIN C.P.S. 
1 0  KEYPAD (A.B.T.) 
SUP-R-TERM (80 COLUMN) 
SUP-R-MOD R.F. MOD U LATOR 
16K MEMORY EXPANSION 
JOYSTICK (T .G.I 
9" B&W MONITOR {SAN YO) 
9'" B&W MONITOR (N.E.C.) 
12" B&W MONITOR I SAN YO) 
12" GREEN MONITOR �SAN YO) 
12" GR EEN MONITOR ZENITH) 
1 2" GREEN MONITOR BMC) 
13" COLOR MONITOR SAN YO) 
EP'SON CABLE & INTERFACE 
EPSON GRAFTRAX 
SAN YO SLIM I I  CASS DECK 

SHIPPING: Add 3% of total transaction for UPS brown (ground) or 5% for UPS blue (air) . Parcel Post, 
or any special arrangements. 
PAYMENT: Cashier's checks, certified checks, money orders, and bank wires honored immediately. 
Wire transfer funds to U.S. National Bank of Oregon, South Grants Pass Branch. Credit RCE, account 
number 501 -98 1 ,  to the attention of Rose. Add 2% for Visa and Master Charge. Allow 20 days for 
personal checks to clear. 
R E F U N D S :  1 0% restocking charge on all returns or exchanges. No refunds on opened software. Call first. 
G UARANTEE: All products with full manufacturer's warranty. Sanyo and Apple warranty available. 
We have full repair and service facilities for all electronic repairs with HP, O ynascan, Pioneer, Sanyo and 
Apple trained and certified technicians. For any technical service call them for instant advice or questions 
right on their benches at (503) 479-41 50. 
REPA I RS: Out of warranty guarantee: labor 30 days from date of your receipt, 90 days on parts. Call 
for details on quality guaranteed discount repair and reconditioning service. 
We have been repairing electronic equipment for 12 years and love it! 

$ 1 09 
$95 
$95 
$95 

$269 
$3049 

$ 3 9  
$ 1 49 
$329 
$289 
$229 

$309 
$209 
$ 1 39 
$ 1 49 
$239 
$469 
$299 
$ 1 69 
$ 1 89 

$99 
$299 

$24 
$39 
$39 

$ 1 45 
$ 1 49 
$ 1 89 
$229 
$ 1 1 4  
$255 
$385 

$79 
$70 
$29 

ATARI HARDWARE 
CX-2600 VIDEO GAME $ 1 39 
4 1 0  PROGRAM RECORDER $59 
8 1 0  DISK DRIVE $429 
820 PRINTER $249 
822 PRINTER $339 
825 PRINTER $579 
830 MODEM $ 1 49 
850 INTERFACE MODULE $ 1 3 5  
8 5 3  16K MEMORY EXPANSION $79 
RAM CRAM $ 1 85 

SOFTWARE 

VISICALC (ATARI) $ 1 89 
BASIC (ATARI) $$49 
VISICALC $ 1 89 
VISIDEX $ 1 39 
VISIPLOT $ 1 29 
VISITERM 5 1 09 
VISITREND/PLOT S 1 79 
MICROLAB DATA FACTORY $ 1 29 
D 8 MASTER (STONEWARE) $ 1 79 
SUP-R-TEXT II $ 1 09 
WORDSTAR $259 
B.P.I.  SOFTWARE (tach) $ 3 1 9  
SOFT-TECH PAYROLL $ 1 79 
STOCK F I L E  INVENTORY $369 
ADVENTU RE $29 
ZORK $29 
SARGON CHESS S29 
GALAX IAN $22 ' 
F U J I  CASS TAPE/10 $19 
VERBATIM S25 
MAXELL $38 

W R ITE F O R  C ATALOG 

RALSTON-CLEARWATERS 
ELECTRONICS 

"A Unique combination or 
ouauru Products, comoe1111ue Prices. and serulce" 

530 N . E. 'E' Street • Grants Pass, Ore. 97526 
A L L  B R A N D  N A M ES A R E  R E G ISTE R E D  TRAD E M A R KS 

Circle 320 on inquiry card. BYTE January 1982 ,363 



[]]��[ffiffiJ[ill�TI 
Ad#21 SOFTWARE 
ULTIMATE SOFTWARE PLAN 

We'l l match any advertised price on any 
item that we carry. And i f  you f ind a lower 
price on what you bought within 30 days of 
buying it ,  j ust show us the ad and we'l l  
refund the d i fference. 

Com bine our price protection with the 
availabil ity of fu l l  professional support and 
our  automatic update service and you have 
the U l t imate Software Plan.  

I t 's a convenient, uncompl icated, log ical 
I t 's that s imple way to get your software. 

� DISK WITH/MANUAL � MANUAL O N LY 

a/ (New items or new prices) 
CP/M users: 
specify disk systems and formats. Most formats available. 

ARTIFICIAL INTELLIGENCE 

Medicai(PAS-3) . . $849/$40 
Denial ( PAS-3) . . S849/S40 

ASYST DESIGN 

Prof Time Accounting . .  $549/$40 
General Subrout i n e .  . $269/$40 
Application Uli l i lies . . . $439/$40 

COMPLETE BUS. SYSTEMS 
Creator . .  . S269/S25 
Reporler . .  $ 1 69/$20 
Bolh . . s399/S45 

COMPUTER CONTROL 
Fabs ( B-tree) . . $ 1 59/$20 
UltraSorl l l . . $ 1 59/$25 

COMPUTER PATHWAYS 

Pearl ilevel 1 ) . . . .  s 99/S25 
Pearl ( l evel 21 . . . S299/S40 
Pearl ( l evel 31 . . . .  S549/S50 

DIGITAL RESEARCH 
CP/M 2.2 

NorthSiar . . . S 1 49/$25 
TRS-80 Model l I ( P+T)S 1 59/S35 
Micropolis . . s 1 69/5 2 5  
Cromemco . . . . .  s 1 89/S25 

PL/ 1-80 . . S459/S35 
BT-80 . . . . . . S 1 79/S30 
Mac . . . s 85/S 1 5  
Sid . . . . S 65/S 1 5  
Z-Sid . . . S 90/S 1 5  
Tex . . s 90/$ 1 5 
DeS pool . . . .  s 50/S 1  0 
CB-80 . . S459/S35 
C B asic-2 . : . .  S 98/$20 

D. M.A. 
Ascom .  
Formula . 

GRAHAM-DORIAN 

. . $ 1 49/$ 1 5  
. S539/S45 

General Ledger . . . . . .  S 729/S40 
Acc1 Receivable . . S 7 29/S40 
Acct Payable . S729/S40 
Job Costi ng . . .  s 729/S40 
Payroll I I  . $72g/S40 
I n ventory I I . . S 72g/S40 
Payrol l .  . S4g3/S40 
I n ventory . . . S4g3/S40 
Cash Register . . S493/S40 
Apartment M gl .  . S4g3/S40 

MICRO-AP 
S-Basic . . . S26g/S25 

..- Selector IV . . . .  S26g/S35 
..- Selector V. . S469/S50 

MICRO DATA BASE SYSTEMS 
H D BS . . . $269/$35 
MOBS . . . .  . . .  . . . . $795/$40 
DRS or ORS or RTL . . .  S269/S 1 0  
MOBS PKG . $ 1 295/$60 

M ICROPRO ® 

WordStar . . . . . . . . . . .  $ 3 1 9/$60 Y"" Customization Notes . .  $429/S na 
Mail-Merge . . . .  S1 09/$25 
WordStar/Maii-Merge . $ 4 1 9/$85 
DataStar . . . . . . . . . . . . .  S249/S60 
Word Master . . . . . . .  s 1 1 9/$40 
SuperSort I . .  S 1 99/$40 
Spell Star. . . . . .  $ 1 75/$40 Y"" CalcStar. . S 2 59/S na 

MICROSOFT 
..- Basic-80 . . s 298 

Basic Compiler . . S329 
Fortran-SO . . . S349 

..- Cobol-80 . . S629 
M-Sort. . S 1 24 
Macro-80 . . . . . . . . . . . .  $ 1 44 
Edit-80 . . S 84 
MuSimp/MuMath . . . S224 
Mulisp-80 . . . . .  S 1 74 

MtCROTAX v Individual . v Professional . v Partnershi p .  v Package . 

. . . . . . . S250/na 
. $ 1 000/na 

. .  $750/na 
. . . . . . $ 1 500/na 

ORGANIC SOFTWARE 

TextWriter l l l  . $ 1 1 1 /$25 
DateBook I I . . . $269/$25 
Mi lestone . $269/$30 

OSBORNE 
General Ledger . 
Acct Rec/Acct Pay . 
Payro l l  w/Cost . 
All 3 . .  
Al l  3 + CBASIC-2 . 
Enhanced Osborne .  
With "C" Basic . 

PEACHTRE E "  

. $ 59/$20 

. $ 59/$20 

. $ 59/$20 

. $ 1 29/$60 

. $ 1 99/$75 

. $269/$60 

. $349/$75 

General Ledger . . . $399/$40 
Acct Receivable .  . S399/S40 
Acct Payable . . . .  S399/S40 
Payrol l . . $399/$40 
Inventory. . . $399/$40 
Surveyo r .  . S399/S40 • Property Mgt.  . .  S799/S40 
CPA Client Write-up . .  $799/$40 
P5 Version . . . Add S 1 29 

SOFTWAR E  WORKS 
Adapt (CDOS to CP/M ) . S 69/S n a  
Ratfor . . S 86/Sna 

SOHO GROUP 

MatchMaker . 
WorkSheet . 

. S  97/S20 

. $ 1 77/$20 

STRUCTURED SYSTEMS v G L  or AR or AP or Pay Call  v Inventory Control . . .  Call 
..- Analys t .  . .  Call  
..- Letterig h t .  . .  Call 
..- OSort. . Ca l l  v NAD . . . Call  V" Order Entry . . Call  

SUPERSOFT 

Diagnoslic I .  . $ 49/$20 
Diagnostic I I .  . . . .  s 84/$20 
Disk Docto r .  . $ 84/$20 
Forth (8080 or Z80) . . . $ 1 49/$30 
Fortran . . $ 2 1 9/$30 
Fortran w/Ratfor . . . . . .  $289/$35 
C Compiler. . $ 1 74/$20 
Star Edit . . . $ 1 89/$30 
Other. less 1 0% 

TCS 
GL or AR or AP or Pay S 79/$25 
A1 1 4 . . . S 269/S99 
Compi led each . . s 99/$25 

..- I nventory . s 99/$25 

UNICORN 

Mince . 
Scribble . 
Both . 

WHITESMITHS 
"C" Compiler . 
Pascal ( inci "C"l . 

"DATA BASE" 

. $ 1 49/$25 

. S 1 49/S25 

. $249/$50 

S600/S30 
. $850/$45 

FMS-80. . . S649/S45 
dBASE I I . . S595/S50 
Condor I I .  . S 899/S 50 
Access 80 Leve1 1 .  . . S249 
Access 80 Level 2 .  .S429 
Access 80 Level 3 . . . . .  s 679 
Optimum . . S 7 49/S 50 

"PASCAL" 

Pascai/MT + . . .  S429/S30 
Pascai/Z . . . . . . . . . . .  $349/$30 
Pascai/UCSD 4.0 . . . $429/$50 
Pascai/M $ 1 89/$20 

"WORD PROCESSING" 
Word Search . . $ 1 79/$50 
Spell Guard . . $229/$25 
VTS/80 . .  $ 2 59/$65 
Magic Wand . . . .  $289/$45 
Spell Binder . . $349/$45 v Select . . $495/$ na 

"OTHER GOODIES" 

Forecaster . . . . . . . . .  $ 1 99/S na 
Micro Plan . . $4 1 9/S na 
Plan 80 . .  . S 269/S30 
SuperCalc . . . S269/$ na 
Target . .  . .  $ 1 89/$30 
BSTAM . . $ 1 49/$ 1 5  
BSTMS . . $ 1 49/$ 1 5  
Tiny "C". .S 89/$50 
Tiny "C" Compiler . . . . .  $ 2 29/$50 
Nevada Cobol . . s 1 29/$25 
M icroS tat . .  . S224/S25 
Vedit . .  . s 1 05/S 1 5  
MiniMode l .  . $449/$50 
StatPa k .  . S449/S40 
Micro B + .  . S229/S20 
Raid . . S224/S35 
String 80 . . . . . . .  s 84/$20 
String/80 (source). . S279/S na v ISIS CP/M Utility . . . .  S 1 99/S50 v Lynx . . .  . S 1 99/S20 

APPLE II''' 
INFO UNLIMITED 

EasyWriter . . .  
Datadex . v EasyMailer . 
Olher. 

MICROSOFT 

. $ 1 99 
. .  S249 

. . .  $ 1 28 
. less 1 5% 

v Sollcard (Z-80 CP/M) .  S298 
Fori ran . s t 79 
Cobol . $499 
Tasc . $ 1 39 

MICROPRO 

Wordslar.  . . $ 269 
Mail  Merge . . . s 99 
Wordslar/MaiiMerge . .  S349 
SuperSorl I . .  $1 59 
Spell  star . $ 1 29 

PERSONAL SOFTWARE 

Visicalc 3 . 3 .  . . . . . . . .  $ 1 59 
Desklop/Pian I I .  . $ 1 59 
Visilerm . . $ 1 29 
Visidex. . $ 1 59 
Visiplol. . $ 1 49 
Visilrend/Visiplol . . . . .  $229 
Visifile .  . . . . . . . . .  $ 1 99 

PEACHTREE ® 
General Ledger. 
Acct Receivable.  
Acct Payable . 
Payroll . 
I nventory . 

"OTHER GOODIES" 

dBASE I I .  
V U  #3R 

. $224/$40 
$224/$40 

. $224/$40 

. $224/$40 

. $224/$40 

. $595/$50 

(usew/Visicalc). . S 79 
Context Connector 

(usew/Visicalc) . . . S 1 29 
Micro Courier. . $ 2 1 9  
TCS Apple 

Jcomplele business) S269/S99 
Super-Texl l l  . $ 1 27 
Dala Faclory. . s 1 34 
DB Masler . . . .  S 1 84 
Charles Mann . . less 1 5% 
STC. . . . . . . .  less 1 5% 

OR DERS O N LY-CALL TOLL FREE VISA · MASTERCHARGE 
1 -800-854-2003 ext. 823 · Calif. 1-800-522-1500 ext. 823 

Outside of Continental U .S.-add SlO plus additional postage • Add S3.50 postage and handling per each item • California 
residents add 6% sales tax • Allow 2 weeks on checks, C.O.D. ok • Prices subject to change without notice. All items subject 
to availability • ®-Mfgs. Trademark. 

THE DISCOUNT SOFTWARE G ROUP 
6520 Selma Ave. Suite 309 • Los Angeles, Ca. 90028 • ( 2 1 3) 837-5141 

lnt' l  TELEX 499-0032 BVHL Attn: DiscSoft • USA TELEX 1 94-634 BVHL Attn: DiscSoft • 
TWX 910-321-3597 B V H L  Attn: DiscSoft 
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logic 1 is by ultraviolet erasing, and 
this necessarily means erasing the en
tire EPROM. 

The manufacturer recommends 
that V PP ( + 25 V) should always be 
applied to the EPROM after Vee ( + 5 V) has been applied. If you 
adhere to the instructions numbered 
5, 6, 7, and 13 closely, there should 
be no problems. 

Construction 
Construction of the programmer 

can be accomplished in several ways 
but a single-sided printed-circuit 
board is probably the easiest .  The 
positive photographic �ystem for 
etching your own boards is recom
mended because one of the photo
graphic steps is eliminated. 

Those who do not have access to 
an industrial EPROM eraser can 
make their own. An ultraviolet tube 
can be purchased at just about any 
barber-shop supply house . The 
General Electric number G15T8 is a 
15-inch tube that fits nicely into a 
fluorescent desk-lamp fixture . Place 
the EPROM about an inch or two 
away from the tube, and expose it for 
about one half an hour. Again, be 
sure to avoid exposing your eyes to 
ultraviolet rays . 

Owners of ELF II computers should 
be aware that the monitor included 
with the Giant Board uses the highest 
two bytes of programmable memory 
for its own work space. Anyone with 
only 4 K bytes of memory located at 
0000 to OFFF should take care not to 
jump to the monitor after loading the 
EPROM data at 0800 to OFFF, be
cause bytes OFFD and OFFE will be 
overwritten by the ELF II monitor. 

ELF II owners · can use the output 
port that is on the Giant Board, but 
they will have to cut two traces on the 
board. It is really very simple and is 
worth the effort. The objective is to 
get the clock, CS2, and CS1 pins of 
the 1852 connected to the N2, TPB 
and MRD lines, respectively . 

That is all there is to it. Now that 
you have your EPROM programmer 
running successfully, you have 
another valuable tool for your 
hardware and software development 
system. •  
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S-100 USERS 

INTERFACE 9-TRACK 
TAPE DRIVES 

OVER 8 MBytes 
OF SOFTWARE 
AT $8*PER 

SPEED 
NUMBER-CRUNCHING 
SOFTWARE 5-1 0  X's 
AND MORE 
With the FMP -
Fast Math Processor 
• Kit or assembled 

With the DTI - DMA 
Tape-Unit Interface 
• Transfers data via DMA 

up to 200K bytes 
per second 

• Allows full control over 
all tape-drive functions 

• 32-bit floating point operations 
for arith., trig., exponential, etc. functions 

• Or 64-bit floating point operations for arithmetic functions 

Both the DTI and FM P meet the I EEE S-1 00 
standard. Software is available. 

For further information contact: 
A MEMBER OF THE SPC GROUP � SPC TECHNOLOGIES, INC. � P.O.  Box 248, Arlington, VA 2221 0 

(703) 841 -3632 

ELT™ 
R21/0 

S-1 00 ROM ,  
RAM & 1/0 

BOARD 
ECT's R21/0 is an S- 1 00 Bus 1/0 Board with 3 Serial 

1/0 Ports ( UART's) , 1 Parallel 1/0 Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295.00 

DISKETTE FULL 
The exchange library of The CP/M® 
Users Group has nearly 50 volumes of 
software available. Everything from 
editors, assemblers. languages. games. 
tools and more-and almost everything 
in full source code. 
Send $6- for full library catalog. 

THE CP/M USERS GROUP 
1651 Third Avenue, New York. N Y  10028. 
*Domestic price. Inquire for overseas price. 

''The complete catalog of CPMUG is available for $6 
· prepaid to the U.S., Canada and Mexico. Sll prepaid 

to all other countries. 
® CP/M is a registered trademark of Digital Research. The CP/M 

Users Group is not affiliated with Digital Research. 

Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test iquipment. 

RM-1 0 
S-1 00 
RACK MOUNT 
CARD CAGE 

ECT's RM-1 0 is a rack mount 1 0 slot Card Cage with 
Power Supply, consisting of an ECT-1 00 rack mount 
Card Cage ( 1 9"W x 1 2.25"H x 8"D),  the MB-1 0 Mother 
Board (with ground plane and termination) all 1 0  
connectors and guides and the PS-1 5A Power Supply 
( 1 5A @ 8V , 1 .5A @ ± 1 6V) . . $295.00 

Specializing in Quality Mil 
TM Industrial • Educational • Sl ELT ELECiiiONiC"CiNiiiiiL ncnNoLoGY�;;1) 686-8080 

Circle 1 41 on inquiry card. 

· 
763 Ramsey Ave�, Hillside, NJ 07205 
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An Apple 
Talks with the Deaf 

When a deaf woman came to work 
in my office last summer, I realized I 
had been taking for granted the abil
ity to hear. She read lips and I 
learned some sign language, so we 
were able to "talk , "  and we cor
responded by letter when she re
turned home to St .  Louis at the end of 
the summer. But I was frustrated that 
I couldn't pick up the phone and wish 
her a Merry Christmas or happy 
birthday. This article describes how I 
overcame that frustration by turning 
my Apple into a communications 
device that helps me talk to my friend 
and other hearing-impaired people. 

Devices called TTYs (teletype
writers) allow the deaf and hearing
impaired to communicate with one 
another over the phone. The two par
ties type their messages on keyboards 
and receive a response either as a 
printout or video display. The pro
cess resembles the way microcom
puters communicate with a remote 

About the Author 
Ned Rhodes has an electrical engineering 

degree from the University of Minnesota and a 
master's degree in computer science from 
George Wash ington University. He is 

. employed by the Me/par Division of £-Systems 
Inc. in Falls Church, Virginia, where he 
develops minicomputer-based data-acquisition 
systems. 
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Ned W. Rhodes 
2001 North Kenilworth St. 

Arlington, VA 22205 

computer by using a modem, except 
that the communications frequencies 
used by TTYs are not compatible 
with standard computer-modem fre
quencies. Phone-TTY Inc . of Fair 
Lawn, New Jersey (see box on page 
377) makes an acoustic coupler with a 
60 milliampere (rnA) interface that 
al lows communication between 
TTYs. I bought the M-1 coupler 

+SV 
I K  4 N 3 1  

thinking I could easily interface it to 
my Apple, but I was wrong. The 
coupler was shipped with very clear 
instructions on how to connect it to a 
60-mA teletypewriter interface, but 
there were no instructions or 
schematics to help with my Apple in
terfacing project. The manufacturer 
was unwilling to send me a schematic 
but did give me the name of a local 

OPTOI S OLATOR 

APPLE 
GAME 

P O R T  

P B I  

G N D  

+':>V I 

. 5 

l O O K  

220l1 
4 N 3 1  
OPTO I S O LATOR 

2 

27l1 

l O O K  

ORANGE 

27l1 

B R O W N  

B L U E  

MAG 

C O M M O N  

KEYBOARD 

P H O N E  
T T Y  

M- 1 

COUPLER 

Figure 1: A schematic diagram of the Apple/M-1 coupler interface. The circuit uses 
optical isolators to convert the coupler's 60-mA current loop to the TTL levels re
quired by the Apple game-paddle interface. 
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. ' : M ITSU BISH I · 

lfl't& .FLEXI BLE DISK DRIVE 
SETIING NEW STAN DARDS FOR 
RELIABILITY AND DURABILITY 

MEMOREX 
• F U L LY IBM AND S H U GART SA850R COM PATIBLE FLEXIBLE DISCS 
• DOU B LE- S I D ED, DOUB LE-DENSITY 

• 1 .6 M BYTEIDISK 

• SOFTOUCH
™ 

PROPRIETARY HEAD LOAD 
M ECHANISM 

• 3 MS TRACK-TO-TRACK ACCESS TIME 

• HIGH QUALITY,  ALL FERRITE MnZn H EADS 

• PRECISION BUlL T/MODULAR CONSTRUCTION 

• 6 MONTH WARRANTY 

BUY THE BEST FOR LESS. 
Lowest prices. WE Will NOT 
BE UNDERSOLD!! Buy any 
quantity. Call free (800) 235-
4 1 3 7  for prices and information. 
Dealer inquiries invited. C.O. D.'s 
accepted. 

* $525.00 Available from stock. Terms: cash,  check, 
money orders. VISA. MasterCharge. Tax: 6% i f  California resi· 
dent. · Price subject to  change without  �otic e. 

N:L�� 
1 333 Lawrence Expressway, Suite 408 

Santa Cl ara, California 95051 
(408) 247-3450/TWX 91 0·338-7442 

AUTHORIZED SALES A N D  SERVICE AGENT 
FOR I N FORMATION CONTACT H O LLY SAUER 

OEM I N Q U I R I ES I NVITED 

1 00 Foothill Blvd. 
San Luis Obispo. CA 
93401 .  In CaL call 
{800)592-5935 or 

{805 )543-1 03 7 

COMPUTERWORLD DOES IT AGAI N !  
A BSOLUTELY T H E  LOWEST PRICES EVER SEEN I N  T H E  U.S. ! 

E PSO N The World's Best Printer LO BO - At The World's Lowest Price 

W E  SELL THE ENTIRE L I N E  OF EPSON PRI NTERS AND ACCESSORIES LOBO M A N U FACTU R E  A C O M P R E H ENSIVE 
R A N G E  O F  D I S K  D R I V ES A N D  ACCESS O R I ES 
F O R  T H E  APPLE,  TRS-80 A N D  S-100 SYSTEMS. 
ALL LOBO DRIVES PRODUCTS HAVE A O N E  
YEAR PARTS AND LABOR WARRANTY. 

MX·BOFT S E R I A L  I M PACT DOT MAT,RIX P R I N T E R  
8 0  CPS B I D I R ECTIONAL/9 x 9 M A T R I X  
F R I C T I O N  F E E D  A N D  A DJ USTA B L E  
TRACTOR FEED/STA N D A R D  
PARALLEL I NTERFACE $CALL 

VERBATIM DISKETTES 
M D525·01 SOFT SECTORED ( 1 0) $26.95 
FD34·4001 D S D D  ( 1 0) $47.95 

VISTA COMPUTER COMPANY 
FOR APPLE: 
150 40 CHARACTER ·. 

TYPE A H E A D  BUFFER 
V I STA M USIC MACH I N E  
VISION 8 0  COLU M N  CARD 
PRI NTERS: 

. 

V300·25P 25CPS 
Daisy Wheel Printer/Parallel 

with uni. P/S and 
Paper/Ribbon O u t  switches 

V300·25R 25CPS 
with RS232C I nterface 

V300-45P 45CPS 
Daisy Wheel Printer/Parallel 

Forms Tractor 

$ 39.95 
$ 99.00 
$ 299.00 

$ 1 655.00 

$ 1 725.00 

$ 1 725.00 

$ 1 999.00 
$275.00 

APPLE IS A TRADEMARK OF APPLE COMPUTER. I NC. 
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MX-100 S E R I A �  I M PACT DOT MATRIX PRINTER 
$ 1 M I LAR MX-80 
WITH 1 36 CHARACTERS 
NORMAL AND 233 COM PRESSED/ 
ALSO WITH DOT RESOLUTION 
GRAPH ICS $CALL 

CAliFORNIA COMPUTER SYSTEMS 
7424·01 CALEN DAR CLOCK 97 
7440·01 PROGRAM MABLE TIMER BOARD $ 95 

.7710·01 SERIAL ASY NCHRONOUS BOARD $ 1 35 
771 2·01 SERIAL SYNCHRONOUS BOARD $ 1 45 
7720·01 PARALLEL I NTERFACE $ 1 09 
7720·02 PARALLEL CENTRON ICS BOARD $ 1 09 
781 1 -01  ARITHMETIC PROCESSOR BOARD 

WITH DIS KETTE (OR WITH RO� ) $ 375 
CALL FOR PRICES ON OTH E R  CCS PRODUCTS 

M I N I FLOPPY W I TH CONTROLLER 
F O R  APPLE 

A D D-ON DRIVE FOR APPLE 
D U A L  8" D O U B LE-S I D E D ,  D O U B LE D E N S ITY 

D R I VES FOR A P P LE WITH CONTROLLER 

$459 
$389 

2.2 M EG A BYTES DOS 3.3 COM PATI BLE $2299 
5 M B and 1 0 M B  H A R D  D I S K  SYSTEMS 

WITH FLOPPY BACK-UP A N D  
CONTROLLER 

APPLE 16 K RAMCARD 

APPLE I I  

$CALL 
$ 1 09 

$CALL 

"QUALITY, SERVICE A N D  SATISFACTIO N ! "' 
ORDER LINE OPEN 7 DAYS A W E E K  

TERMS· 

' l (303) 279-2727 
COMPUTERWORLD INTERNATIONAL, I N C. 
SUITE 1 33, P.O. BOX 8 1 ,  W H EAT R I DG E  
COLORADO, U.S.A. 80034·0081 

MAIL ORD ER/VISIT BY APPOINTMENT 

WE W I L L  SHIP UPS FREIGHT COLLECT 

OR ADO 3°/c FOR S H I PPI NG. 

COLORADO RESIDENTS 

A D D  APPROPRIATE SALES TAX. 

MASTERCHARGE/VISA ACCEPTED 
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I TTEITIII . DEALER I 
TOSHIBA 
SUPERFIVE 
SUPER BRAIN · 
I COMPUSTAR 

We're sel l ing dealers some of the best 
products In the Industry. Like Toshiba 
computers and word processors, 

lntertec's Superbraln  and Compustar systems, 
and CMC's own SuperFive and SuperTen. 
We offer hardware and software support 
and our own version of l ntertec's CARE®program 
cal led Compex. We sell worldwide. Our prices are 
the bestl And you' l l  l ike Toshiba's great price
performance ratio, with software ready to go. 

PRODUCTS 
•TOSH IBA • C M C  S U P E RTEN 

5 ', 4 ··, a·· Models l Omb Computer 
• S U PERBRAIN • COMPUSTAR 

64k, QD Models Models I 0, 1 5, 20, 30, 40 

• C M C  SU PERFIVE 
5mb Computer 

• HARD DI SCS 
5, I 0. 37 & 9 6  mb 

• CORVUS • DYSAN • C. ITOH • E PSON 
Plus a fu l l  l ine of  printers and peripheral equipment, inc lud ing M PI, NEC, Mal ibu,  C. ltoh, 
Anadex, Tl and others, inc luding Sea gate, london and CDC drives. Diskettes from Dyson 
and Verbatim .  . SERVICE 
Rapid turnaround on parts and module replacement, and repair I n  our 
factory-trained service department. 

SOFTWARE 
We're more than  order-takers. Our  software special ists stand ready to 
g ive our  dealer n etwork the support you want and need to make you 
successfu l .  Our software is the best and you ' l l  l i ke o u r  prices. 

•ACCOUNTING PLUS 
G/L, NR, NP, P/R, Inventory, 

Purchase Order Entry, Sales Orqer Entry, 
Point of Sale. 

•d Base II 
•Micro Plan 
•Condor 
•Super Calc 
•Micro Pro 
•Calc Sta r 

•M Basic 80 
•MT Pasca l 
•CBaslc 
•Fortra n 
•Cobol 
•Peachtree 

INTERNATIONAL 
CUSTOMERS 

Exclusive distributors for 
SuperFive and SuperTen 
needed In Germa ny, 
Spain, France, Belgium, 
Scandinavia, Italy, Saudi 
Ara b i a ,  Egypt, H o ri g  
K o n g ,  S i n g a p o re ,  
T a i w a n ,  Ve n e z u e l a , 
B r a z i l  a n d  M e x i c o .  

FOR ORDERING CALL 

TOLL FREE 1 -800-426-2963 
PHONE (206)453-9777 TELEX 1 5 2  556 SEATAC 

� A Division of Computer Marketing Corporation 

CMC 
11058 Main, Suite 125 
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Bellevue, WA 98004 . 

Circle 79 on Inquiry card. 

computer club that had already inter
faced the M-1 coupler to the Apple. 

Apple/M-1 Interface 
A call to Paul Rinaldo of AMRAD 

(Amateur Radio Research and Devel
opment Corporation) in Vienna, 
Virginia, brought the offer of a sche
matic and software to drive the hard
ware. I had expected the schematic, 
but getting a software package was 
almost too good to be true. Figure 1 
shows the schematic of the Apple/ 
M-1 interface, based on a design by 
Elton Sanders of AMRAD. As you 
can see from the circuit diagram, the 
M-1 coupler is interfaced to the Apple 
via the game-paddle connector, mak
ing the interface inexpensive . The 
only disadvantage I could see was 
that the timing of bit transmissions 
and receptions has to be handled in 
software . As it turned out, however, 
this was really an advantage. 

The circuit in figure 1 uses optical 
isolators to convert the 60-mA cur
rent loop used by the M-1 coupler to 
the TTL (transistor-transistor logic) 
levels used by the Apple game-paddle 
interface . You can use almost any op
tical isolator in the circuit as long as 
the isolator's LED (light-emitting 
diode) can handle 20 rnA or more. 
The output side of the optical isolator 
must be able to handle collector-to
emitter voltages of about 15 V. The 
switching time of the optical isolator 
doesn't need to be very fast; switch
ing times in the tens of milliseconds 
can keep up with TTY devices. 

Finally, the· forward or turn-on 
voltage of the LED must be 1 .5  V or 
less because the input of the 60-mA 
interface of the M-1 coupler operates 
from -1 .5 V to 0 V. I had a problem 
with one brand of optical isolator 
that had a turn-on voltage greater 
than 1 .5  V. The circuit wouldn't 
work because the optical isolator was 
never turning on. I switched to a dif
ferent brand of isolator (4N31 or 
Radio Shack 276-133). with a lower 
turn-on voltage, and then the circuit 
worked fine. 

Communications Software 
As I mentioned before, AMRAD 

gave me a software routine that 
allowed the Apple to communicate 
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ComR.Iete 
AIM 65 
Expansion 
For complete AIM 65 
e x p a n s i o n ,  Fo 
t h o u g h t  P r o d u c t s  
brings you the A I M
Mate Series , q u a l i ty  
expansion products with  
price, performance and versa
t i l ity that puts them in a class of 
their own. 

A I M-Mate Series expansion ,  i nc lud ing  RAM (to 48K) , 
PROM,  1/0 , video and f loppy d isk interface, STD BUS 
interface, parity protection and more, lets you con
figu re the kind of system you need. 

The com pact A I M-Mate case puts i t  a l l  together in  a 
sturdy, portable, desk top uni t .  

Write today for complete detai ls on the A I M-Mate 
System- A I M  65 expansion products for the 
professional .  

# ORETHOUGHT 
PRODUCTS 

87070 Dukhobar Road, Eugene, O regon 97402 (503) 485-8575 

CATCH THE 5- 1 00  INC. BUS! 

January Specia ls  

S . D .  Systems 80x24 Video Board 
V F I I  Double  Dens i ty D i s k  Contro l ler  
PRO M 1 00 Prog rammer 

A l l  o f  the  a bove factory assemb led 
and tested . We a lso stock S . D .  k its 
North Sta r ' s  Advantage Computer 

LIST 
PRICE 

5 56 . 00 
507 . 00 
3 1 1 . 00 

3 , 999 . 00 

O U R  
SPECIAL 

CASH 
PRICE 

4 20 . 00 
382 . 00 
237 . 00 

3 , 1 99 

Subject to Available Quantities • Prices Quoted I nclude Cash Oiscounts .  
Sh ipp ing & I n s u rance Extra . 

We carry a l l  major l i nes  such as 
S . O . Systems, Cromemco,  Ithaca lntersystems, North Star, 

Sanyo, ECT, TEl ,  Godbout, Thinker Toys, S S M .  
F o r  a special cash price , telephone u s .  

We are pleased to announce our appoi nt ment as a 
TEl  d istr ibutor. Dealer i nqu i ries invited. 

1 4425 North 79th Street, Suite B 
Scottsdale, Arizona 85260 

Order N umber 800-528-31 38 
Technical 602-991 -7870 

Now available from your computer store
the whole line of AJ couplers and modems. 

Starting now you can buy AJ acoustic data couplers and 
modems directly from your local computer store. 

Not just selected models. Any models. Ranging from the 
0-450 bps A 242A, the world's most widely used acoustic data 
coupler, to the revolutionary AJ 1259 triple modem that 
handles 300 bps Bel l 103, 1200 bps Bel l  212A, and 1200 
bps VA 3400 protocols. 

Whether you need fu l l  or half duplex or both in one; 
originate or answer, auto answer; acoustic coupl ing, or 
d i rect-connect-there's a model for you in  the AJ l i ne. 

Starting now you don't have to settle for second best . 

Circle 29 on inquiry card. 

For the location of your  local 
computer store hand l ing the AJ l ine ,  call toll-free: 

800/538-9721 
California residents cal l  408/ 263-8520, Ext. 307. 

r:l ANDERSON 
� JACOBSON 
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TELEPRINTERS • 
TELEV1DEO 
· 910 • 950 $569.00 $939.·00 • 912 . .  $689.00 • 920 . .  $725.00 

TELETYPE 43 
PF(TTL) $899.00 

LETTER QUALITY PRINTERS 

QUME NEC DIABLO • SPRINT 9/45 

$ 1849.00 
• 7700 SERIES • 630 RO 

$ 1949.00 
• SPRINT 9/35 
CALL FOR PRICE 

• 3500 SERIES 

CALL FOR OUR 
LOW PRICES • 630 KSR . . .  CALL 

• 1640 . . . . . . CALL 

SO ROC 

IQ 120 . . . . . . . . . . . . . . . . .  $689.00 
IQ 1 35 . . . . . . . . . . . . . . . . .  $849.00 
IQ 140 . . . . . . . . . . . . . . . .  $ 1075.00 

C. ITOH specia_l_! 7"':"-::='='--=-=-
CIT 101 . . . . . . . . . . . . . . . .  $ 1399.00 

TEXAS INSTRUMENTS 

810/2 . . . . . . . . . . . . . . . . .  $ 1399.00 
(Includes upper/lower case option) 

810/2 VFC/CP . . . . . . . . .  $ 1 549.00 
(includes u/1 case, forms 
control & compressed print) 

· DEC LA 34AA . . . . . . .  $999.00 
VT 100 . . . . . . . . . . . . .  $ 1399.00 

fcAi.LToLL-FREEi8oo)a54-6o28l 
� - - - - - - - - - - - - - - - - - �  

To Order: Send check to MICROMAIL, P.O. Box 3297, Santa J\,na, CA 92703, Personal or company checks 
require two weeks to clear. Visa/MasterCard accepted. C.O.D. requires a 15% deposit. HandUng: Add 3% 
to orders less than $750,00, and 2 %  for order� $75. 1.00 or over. NOTE: Handling charges are waived on 
orders pre-paid in advance by check. Shipping: We ship FREIGHT COLLECT via UPS or Motor Freight. Air 
and .Express delivery is avaUable. Prices subject to change Without notice. 

OVERSEAS ORDERS WELCOME 
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over the phone with other TTY 
devices using the M-1 coupler. The 
routine, written by AMRAD member 
Nancy Sanders, worked fairly well, 
but I wanted more. So I sat down and 
wrote the software in listing 1 .  When 
I was finished, my routine was the 
same size as the original but had some 
new features. Before explaining 
those, I'll describe some of the back
ground information I needed to write 
the routine, as well as some of the 
software techniques I used. 

TTY devices for the deaf use a five
level code called Baudot that differs 
greatly from ASCII (American Stan
dard Code for Information Inter
change) .  A five-level code like Baudot 
uses 5 bits to represent each charac
ter. At most, 5 bits can represent 32 
unique characters (because 25 = 
32) .  In order to represent 26 letters, 
10 numbers, and a host of special al
phanumeric characters, some sort of 
encode/decode scheme must be used 
with Baudot code. Table 1 shows the 
code for TTY communications. You 
can see in the table that the Baudot 
code is defined as having a letters and 
a figures case. The default case setting 
is letters; in order to shift to figures 
case, you must send the figures-case 
character (11011) .  Then the figures 
case is selected until the letters-case 
character (11111) is sent again. By us
ing these "shift-case" characters, the 
Baudot code makes 5 bits represent 56 
characters (not counting the shift-case 
characters themselves, and counting 
only once the four characters that are 
the same in both cases) .  

TTY Data Rates 
Because the M-1 coupler is inter

faced to the Apple via the game 110 

(input/ output) port, software must 
handle the timing of all bits both 
transmitted and received. The trans
mission rate (bits per second) is ob
viously an important consideration. 
For TTY communications, the trans
mission rate is 60 words per minute or 
6 characters per second, allowing 
166 ms for transmitting one Baudot 
character. When each Baudot charac
ter is transmitted, 7 bits are sent.  First 
comes a start bit, then the 5 data bits, 
and finally a stop bit. The time be-
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FOR/MAT™ FO RT H  SCREEN EDITOR 

A M U ST FOR TH E SERIOUS FORTH 
P ROG RAM M E R  

• Al l  code is Forth-79 standard. Each l ine of code i s  ful ly ex
plained and flow-charted (Forth style) for easy modification. 
• This editor works just l i ke the popu lar word processors on 
the market except it is written in  high level forth and is con
fined to the 1 024 byte boundary of a forth screen. 
• There are over 20 different commands for cu rsor position
ing, text modification, tabs, relocating l ines, spreading l ines, 
and moving l ines to other screens. 
• I nsert mode is toggled on and off for midstream insertions 
and deletions. Text ahead of CP is moved r ight during inser
tion and left during delt ion if insert mode is on .  
• Column position is displayed at a l l  t imes. 
• Bomb proof-all unused control codes are trapped. 
• Must be used with a CRT that has cu rsor addressing or 
with a memory mapped video. 
• Send check or money order in  the amount of $50.00 and 
receive complete source code, f lowcharts, documentation, 
and instructions for bringing up on you r system.  
• Versions for  the Apple, Radio Shack, Commodore, Atari 
and other small systems wi l l  be available soon. For im
mediate notification of avai labi l ity, please send name, ad
dress and description of system. 

See full page ad in December issue (Page 6 1) of B YTE. 

KV33 CORPO RATION 
P.O.  BOX 27246 
TUCSO N ,  AZ 85726 
(602) 889-5722 

Circle 1 84 on i n q u iry card 

RAM 
For ATARI 

48K RAM BOARD FOR THE 400 
• I ncreases memory capacity 
• Reduces power consu mption 
• Reduces heat 

48K Board (4oo) $299 
32K Board (aoo) $ 1 50 
INTEC 

PERIPHERALS CoRP 
3389 Del. Rosa Avenue 

San Bernardino, CA 92404 
(7 1 4) 864-5269 

ATA R I ,  400, 800 are Trademarks of ATAR I ,  I nc. 

I N DUSTRI ES, I N C. ---..... 
In Texas Orders 2 1 969 Katy Freeway To Order 

Questions & Answers 1-800-231-3680 
1-713-392-0747 Katy ( Houston) Texas 77450 800-231-3681 

SAVE BIG DOLLARS ON ALL TRS-80® HARDWARE & SOFTWARE 
TRS-80

® 
BY RADIO SHACK . Brand new in cartons delivered. Save state sales tax . Texas residents add only 

5 0Jo sales tax. Open Mon.-Fri. 9-6, Sat. 9-5 . We pay freight and insurance. Come by and see us. Call us for a 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas . 

WE OFFER ON 
REQU EST 

Federal Express (Overnight Delivery) B 
Houston Intercontinental B 

Airport Delivary (Same Day) 

U.P.S. BLUE (Every Day) 

References from people who have 
bought computers from us probably 
in your city 

® TAS·BO is a Registered Trademark of Tandy Corp 

B 
B 

In atock TRS-80 Model 
II and I l l  

No Tax on Out of Texas Shipments! 

Save 
10o/o 15o/o 

OR MORE 

WE ALWAYS 
O F F E R  

0 NO extra charge for Master Card 
or Visa. 

0 We use Direct Freight Lines. No 

long waits. 

B 

B 
B 

We always pay the freight and 

insura nce 

Toll free order n umber 

Our capability to go to the giant 
® 

TRS-80 Computer warehouse 5 
hours away, in Ft. Worth, Texas, 

to keep you in  stock. 

ED McMANUS 
• 

We Specialize In Overseas Shipments JOE McMANUS 
Telex 77-41 32 (Fieks Hou) 
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� VISA � 
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M MSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS-80 MODEL I OR MODEL Ill ! 

* MORE SPEED 
10-20 times faster than Level II BASIC. 

* MORE ROOM 

�8e�g��P������g�r����
d
:tt'ia5r������ribte 

number of block buffers. 31-char.-unlque word
names use only 4 bytes in header! 

* MORE INSTRUCTIONS 
Add YOUR commands to its 79-STANDARD·plus 
Instruction set! 
Far more complete than most Forths: single & 
double precision, arrays, string-handling, clock, more. 

* MORE EASE 
Excellent ful l-screen Editor, structured & 
modular programming 
Word search utility 
THE NOTEPAD letter writer 
Optimized for your TRS-80 with keyboard 
�
e
£���5Sr��fe�

r
�
o
d��'bl:�d�����YP�f���
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* MORE POWER 
Forth operating system 
Interpreter AND compiler 
8080 Assembler 
(ZBO Assembler also available) 
Intermix 35- to 80-track disk drives 
Model I l l  System can read, write & run Model I 
diskettes! 
VIRTUAL 110 lor video and printer, disk and tape 
{10-Megabyte hard disk available) 

m!iil/jSfFORTH 
THE PROFESSIONAL FORTH 

FOR TRS·80 
(Over 2,000 systems in use) 

MMSFORTH Disk System V2.0 (requires 1 disk drive & 
16K RAM, 32K for Model l! I) . $129.95" 

AND M MS GIVES IT 
PROFESSIONAL SU PPORT 

Source code provided 
MMSFORTH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups 
Inexpensive upgrades to latest version 
Programming staff can provide advice, modilicatlons 
and custom programs, to fit YOUR needs. 
MMSFORTH UTILITIES DISKETIE: includes FLOATING 
POINT MATH (l.2 BASIC ROM routines plus Complex 
numbers, Rectangular-Polar coordinate conversions, 
g���;
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Forth words by block and l ine. All on one diskette 
(requires MMSFORTH V2.0, 1 drive & 32K RAM) . $39.95• 
FORTHCOM: communications package provides RS-232 
driver, dumb terminal mode, transfer of FORTH blocks, 
and host mode to operate a remote TRS-80 (requires 
MMSFOATH V2.0, 1 drive & 32K RAM) . . $39.95" 
THE DATAHANDLER V1.2: a very sophisticated data
base management system operable by non-pro-
�',:M)m_�rs_ �re_quires _ ���FO�TH _ ��:�·- .'. �-r�ve S�B-��� 
MMSFORTH GAMES DISKETTE: real-time graphics & 
board games w/source code. Includes BREAKFOATH, 
CRASHFORTH. CRYPTOOUOTE. FREEWAY. OTHELLO & TICTACFORTH (requires MMSFORTH V2.0, 1 drive & 
32K RAM) $39.95" 

Other MMSFORTH products under development 

FORTH BOOKS AVAILABLE 
MMSFORTH USERS MANUAL · without Appendices, for 
non-owners $17.50• 
STARTING FORTH best companion to our man-
ual . . S1 5.9s• 
INVITATION TO FORTH · detailed beginner book on 
figFORTH . . SH.SO' 
THREAOED INTERPRETIVE LANGUAGES · advanced, 
exce l lent ana l y s i s  of M MSFORTH - I I ke  l an 
guage, . $18.95• 
PROGRAM DESIGN & CONSTRUCTION - intra. to struc-
tured programming, good for Forth . . . . . . . . . . .  $13.95• 
FORTH -79 STANDARD MANUAL · official reference to 79-STANDARO word set, etc . . $13.95• 
FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1980) -
�:,:toc�_t_his ��llect-�r:� � �-

e-�-��-' -��r-th-�se�s-
an� �:$0: 

• - ORDERING INFORMATION: Software prices Include 
manuals and require signing of a single system, single
user license. SPECIFY for Model I or Model I l l ! Add 
$2.00 S/H plus $3.00 per MMSFORTH and $1 .00 per addi
tional book; Mass. orders add 5% tax. Foreign orders 
add 20%. UPS COO, VISA & M/C accepted; no unpaid 
purchase orders, please. 

Send SASE for free MMSFORTH mformation. Good dealers sougflt 
Get MMSFORTH products from your 

MI LLER CM'fcRSc"b0N! PuTER 
SERVICES ( B 1 ) ; 

61 Lake Shore Road, Natick, MA 01 760 (61 7) 653·6136 
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tween bits is constant except for the 
stop bit. The stop bit time is 1 .5  times 
longer than the times for the other 
bits . If you choose a bit-delay of 
22 ms, the total transmission time for 
the 7 bits is 165 ms (16 X 22 
+ 1 X 33) . The difference of 1 ms 
from the ideal time corresponds to an 
error of about 0.6 percent, which is 

Bi t  N um bers 
4 3 2 1 0 

0 0 0 0 0 

0 0 0 0 1 

acceptable. So the pattern of trans
mission is: first a start bit, then a 
22-ms delay; next the 5 data bits, de
laying 22 ms between each pair; 
finally, the stop bit and a delay of 
33 ms. 

The 22-ms and 33-ms delays are 
important for proper reception and 
transmission of Baudot code, but a 

Letters 
Case 

rubout 

E 

Figures 
Case 

rubout 

3 

0 0 0 1 0 l ine feed line feed 

0 0 0 1 1 A 

0 0 1 0 0 space space 

0 0 1 0 1 s 

0 0 1 1 0 I 8 

0 0 1 1 1 u 7 

0 1 0 0 0 carriage return carr iage return 

0 1 0 0 1 D $ 

0 1 0 1 0 R 4 

0 1 0 1 1 J 

0 1 1 0 0 N 

0 1 1 0 1 F 

0 1 1 1 0 c 

0 1 1 1 1 K 

1 0 0 0 0 T 5 

1 0 0 0 1 z 
1 0 0 1 0 L 

1 0 0 1 1 w 2 

1 0 1 0 0 H 

1 0 1 0 1 y 6 

1 0 1 1 0 p 0 

1 0 1 1 1 Q 

1 1 0 0 0 0 9 

1 1 0 0 1 B ? 

1 1 0 1 0 G + 

1 1 0 1 1 figu res figu res 

1 1 1 0 0 M 

1 1 1 0 1 X 

1 1 1 1 0 v 

1 1 1 1 1 letters letters 

Table 1:  The Baudot code for TTY communications. By using two cases-figures 
case and letters case-the Baudot code makes 5-bit numbers represent 56 unique 
characters. The shift-case c;haracters, as well as rubout, line feed, spac;e, and carriage 
return, are the same in the two cases. 
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stock Apple lacks a prec1s1on inter
val-timer for timing these delays . You 
can code a software-delay loop to do 
the job, but you'll run into a few 
problems. Because the Apple does not 
use interrupts for any of its normal 
processing, it must do everything in a 
serial fashion. In other words, the 
Apple can be reading the keyboard or 
executing a delay loop or sending 
characters to the M-1 coupler, but it 
can't do more than one of those 
things at the same time. In this appli
cation, the Apple will usually be exe
cuting the delay loop, during which 
time the processor is doing nothing 
more than timing 22-ms or 33-ms in
tervals. 

Remember that for every character 
sent, the Apple is in a delay loop 
totaling 165 ms. Because of the use of 
the figure and letter shift characters, 
however, any key pressed may ac
tually result in the transmission of 
two characters, keeping the Apple 
busy in delay loops for as long as 
330 ms. An average typist, who can 
easily type faster than the Apple can 
accept input, ends up having to con-

centrate more on the process of typ
ing than on the message being typed. 

Because most TTY devices are 
hard-copy terminals with line widths 
of 64 characters, the software has to 
send a carriage return/line feed com
bination after each group of 64 char
acters in order to prevent characters 
from being lost at the end of the line. 
As a result, the Apple stays busy 
sending the carriage return/line feed 
and can't read keyboard input in 
time. The software supplied by 
AMRAD did in fact lose characters; 
clearly something was required to 
remedy the situation . 

A "Do Something" Delay Loop 
With the processor spending a lot 

of time in the delay loop, why not 
make checking the keyboard for in
put an integral part of that loop? In 
other words, why not turn the "do 
nothing" delay loop into a "do some
thing" delay loop? That's exactly 
what I did. I chose to use an 11-ms de
lay loop so that I could easily build 
22-ms and 33-ms delays . I then con
structed an 11-ms delay loop that 
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checks the keyboard for input and 
does nothing if input is not available. 
If input is available, it is read and 
stored (more about that later) .  This 
delay loop is the most important part 
of the communications software. No 
matter what happens, it must always 
execute in the same amount of time. 
The delay loop can follow one of two 
execution paths depending on 
whether or not keyboard input is 
available. As you can see in listing 1, 
both paths take 47 cycles of the Apple 
clock. The delay loop is executed 239 
times for a total of 11,233 clock 
cycles. The Apple is running at 1 .023 
MHz so that each clock cycle is 
0.9775 JlS . The total time of the delay 
loop is therefore 11,233 X 0.9775 JlS, 
or about 10.98 ms, which is within 
0.2 percent of the desired 11 ms . But 
these figures don't take into account 
the time required to enter the subrou
tine and then return to the mainline 
code. The effect of these transitions is 
to lengthen the delay loop slightly 
and bring it even closer to the desired 
11 ms. 

The Input Ring Buffer 
Now that you have a routine to 

read input data from the keyboard, 
you need a place to put the data. 
Because you may be reading ahead of 
the transmission routine, the charac
ter currently being read will not nec
essarily be the next character trans
mitted. My solution to this problem 
was to use a ring buffer for the 
storage of characters awaiting trans
mission. A ring buffer is conceptually 
an array in which the last element is 
followed by the first .  That is, when 
you are reading characters from the 
buffer and come to the last item in the 
buffer, the next item to be selected is 
the item that is now first in the buffer. 
A ring has no actual start or end but 
uses position pointers to indicate the 
next character. 

This application requires three 
position pointers. The first, FILL, in
dicates the next empty position in the 
ring buffer. The pointer EMTY indi
cates the next character to be dis
played on the Apple screen. Finally, 
TOUT points to the next character to 
be sent to the M-1 coupler. When 
TOUT or EMTY is equal to FILL, you 



know all available characters have 
been sent or displayed. I didn't worry 
about buffer overflow because I had 
allocated a 256-character ring buffer 
and I can't type much faster than the 
60-word-a-minute rate used by 
Baudot. Under normal circumstan
ces, I have only one or two characters 
in the ring buffer at one time. 

The ring buffer is easy to imple
ment in assembly language because of 
a handy property of integer addition. 
The largest nurhber that ccin be repre
sented by 8 bits is 255 . When 1 is 
added to 255, the result is zero, with 
the carry bit set; that is exactly what 
is required for a ring buffer. Using an 
8-bit pointer as an index into a 
256-byte buffer, start the index at 0 
and continue to 255 . Then, when 1 is 
added to 255, ignore the carry and 
use the result of zero as the index into 
tHe buffer for the next element-a 
painless method of implementing a 
ring buffer. If you needed ring buffers 
of other sizes, you wpuld need addi
tional software to check the index 
pointer for values greater than the 
size of the buffer. If the index ex
ceeded the end of the buffer, you 
would have to force the index's value 
to zero and continue. 

Program Initialization 
The program begins by clearing the 

Apple screen, displaying a blinking 
cursor, and then initializing some of 
the variables used in the program. 
Then the program enters its maih 
loop, which checks for keyboard in
put, displays .a character from the in
put ring buffer, sends a character to 
the coupler, displays a character frorh 
the input ririg buffer, checks �or in: 
coming data, and again displays a 
character from the input ring buffer. 

Here I should mention the repeated 
calls to the display routine. As stated 
previou�ly, the delay loop checks for 
keyboard input and reads in any it 
finds. The data is stored in the input 
ring buffer and is not displayed when 
read. A call to the display routine is 
neces�ary in order to "echo" the typed 
characters to the screen. J had to use 
this method · because I was using the 
display routine in the Apple monitor 
and could not be certain of the time 
required to display one character. 
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The execution time of the monitor's 
display routine varies, depending on 
which character is being displayed 
and whether a screen scroll is re
quired. Because I needed a delay loop 
that was constant and precise, I 
couldn't use the monitor's character
display routine. 

Five Program Sections 
I will now briefly describe the five 

major sections of the communications 
program shown in listing 1: the key
board-read routine; the character-dis
play routine; the Baudot-send rou
tine; the serial-output routine; and 
the serial-input routine . I will then 
describe the program's memory use. 

The keyboard-read routine is a 
straightforward routine that first 
checks for input and, if any is avail
able, reads it in. Next this routine 
checks the case of the character and 
converts any lowercase characters to 
uppercase . Finally, the keyboard
read routine stores the character in 
the ring buffer. Just before this final 
step, you can check for buffer over-

flow. Note that the character is sim
ply read here, not displayed. 

The character-display routine dis
plays characters stored in the ring 
buffer. For most characters, this 
means simply reading the character 
from the ring buffer, displaying it, 
and then displaying the screen cursor. 
When a character is displayed, it 
overwrites the blinking cursor. The 
blinking cursor must be displayed 
again and backed over, so that the 
next character displayed will also 
overwrite the cursor. When you 
backspace over the cursor, you 
change only a pointer, leaving the 
cursor displayed and blinking. 

The characters "carriage return" 
and "line feed" require special han
dling. When either of these characters 
is detected, the character-display rou
tine first clears the screen from the 
current cursor position to the end of 
the line. This action erases the cursor 
and clears off any garbage that may 
have been displayed on the line. Then 
the routine displays the character and 
the cursor. 

CompuServe: Update 1982 
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The "rubout" or "back space" char
acter is also handled in a special 
fashion. When the "rubout" (or "left 
arrow" on the Apple) is detected, the 
routine displays a space to erase the 
cursor, then backspaces two charac
ters, displays the cursor again, and 
backspaces over it .  This effectively 
erases the previously typed character 
by moving the cursor back one char
acter position. 

The Baudot-send routine is respon
sible for sending characters out to the 
M-1 coupler. As mentioned before, 
this routine also keeps track of the 
number of characters on one line. 
When 64 characters have been sent, a 
carriage return/line feed combination 
must follow. The problem with this 
rule is that, on the receiving end, it 
may break a word at the end of a line . 
To solve that problem, the send rou
tine begins looking for a space char
acter after 51 characters have been 
sent. If a space is found, the carriage 
return/line feed is inserted, and the 
next word appears on the following 
line. If no spaces are encountered be
fore the 65th character, a carriage re
turn/line feed is inserted after the 
64th character typed, and a word is 
broken. This code makes the output 
easier to read. 

Before the characters are sent to the 
M-1 coupler, they have to be con
verted from ASCII to Baudot. The 
conversion is performed by isolating 
the 7 low-order ASCII bits and sub
tracting hexadecimal 20. The result is 
then used as an index into the conver
sion table, and the equivalent Baudot 
character is "looked up."  Before the 
character is sent, the routine deter
mines whether the character is of the 
current shift case, or whether a new 
character indicating one of three 
possible shift cases must be sent first . 
In addition to the letters and figures 
shifts, certain bit patterns mean the 
same thing in either shift case. These 
characters (the "space" character is 
one example) require no shift change 
and may be sent in the current shift 
case. Because Baudot characters use 
only 5 bits, the 3 remaining bits (out 
of 8) in the lookup table are used to 
code the shift case . When the char
acter itself is sent, it consists only of 
the low-order 5 bits. 



The lookup table is constructed so 
that entries with the se�enth bit set re
quire no change in mode or shift case. 
Entries with the sixth bit set are 
figures-shift characters, and entries 
with the sixth bit reset are letters-shift 
characters. The current shift case is 
always stored in a temporary loca
tion; before a character is s�nt, its 
case is compared with the current 
shift case. If the two cases differ, the 
appropriate shift case is sent before 
the character. When the current case 
is the same as the case of the character 
to be sent, no case change is required, 
and the character is dispatched im
mediately . The Baudot character is 
sent in a serial fashion to the M-1 
coupler, and then to the TTY device 
on the other end of the line. 

The serial-output routine transmits 
the 5-bit Baudot character to the 
coupler. First the routine sends the 
start bit, followed by a a 22-ms del�y. 
The 5 data bits are sent next with a 
22-ms delay between each pair . Final
ly, the serial-output routine sends the 
stop bit, following it with a 33-ms 
delay. 

The serial-input routine handles 
character input from the M-1 coupler. 
First the routine brings in a start bit, 
followed by 5 data bits and a stop bit. 
The bits are read in a serial fashiqn. in
to a memory location that retains on
ly the 5 data bits. Next, the routine 
checks to see if the character read was 
either a letters or a figures character. 

If so, the shift case is stored in a 
memory location. If the character is 
not a shift character, the value of the 
current shift case is added to the 
character that was read, and this 
value becomes the index into the 
Baudot-to-ASCII lookup table. The 
appro.priate character is retrieved 
frorri the lookup table and displayed 
immediately. The character Is not 
placed in the ring buffer, which IS 
reserved for outgoing characters. 

Memory Usage 
The TTY program uses page zero 

locations 0 through 9 hexadecimal for 
internal housekeeping. Memory loca
tions 800 through 8FF hexadecimal 
are reserved for the input ring buffer. 
The program itself is located from 
hexadecimal 900 to B5E and may be 
relocated to another memory location 
by reassembly. I relocated my routine 
to the 0800 address space and burned 
the routine into a PROM so· that I 
could .turn on my Apple and begin 
execution of the TTY program with
out loading it from disk or cassette. 

I chose the Apple as my home com
puter because it can wear many hats . 
I am glad to have played a part in 
adding another · hat to the Apple 
wardrobe. With the addition of the 
M-1 coupler and a little bit of soft
ware, the Apple mak.es an excellent 
communication de.vice for t�e deaf, 
the hearing-impaired, and their 
friends . • Listing 1 is on pages 377-386 

Telephone Communications Products for the Deaf and Hearing-Impaired y -i-.. \ • 
Phone- TTY Inc 'of Fair Lawn, New rings. The AM modem is an auto

Jersey, offers five products to help the memory device tha.t can. answer the 
deaft and hearing-Impaired with 'tele7 telep,hone and tr-ansmit, to the caller a 
phone communication. The M-1 previously programmed message up to 
acoustic-coupler modem described in 4 K bytes .in length. The AM can also 
the . accompanying articl� costs. convert a KSR (Keyboard, Srnd 
$1.64.50. Another, acoustic-co.upler Receive) teletypewriter to an ASR 
modem, the M-1 W, is priced at (Automatic Send Receive) teletype
$174.50 a�d will send signals through writer. An ASR teletypewriter normal
home power lines to � Phon�-TTY ly reads paper tape and sends the data 
remote-con trol receiver ($2 7. 50) read; the Ph.one-TTY AM coupler 
plugged into any outlet. A. light con- enables . a KSR teletypewriter, tb send . 
nected to the receiver will flash when data stored in the AM 's 2 K-byte buf
the telephone is ringing. The M-2W fer. · The AM is priced at $545. Phone
direct-connect modem ci!Jsts $182. 50; TTY Inc is located at 14-25 Plaza Rd. , 
like the M-1 W, the M-2W. will send Fair Lawn, NJ 07410, telephc;me (201) 
signals to an electrical outlet to trigger 79t5�5414 (voice or TTY). 
an indicator light when the telephone 

Circle 208 on inquiry card. 

LEO E LECTRONICS, I N C.j 

LSOO 
LS02 
LS04 
LS08 
LS10 
LS12 
LS14 
LS20 
LS30 
LS32 
LS33 
LS37 
LS38 
LS42 
LS51 LS54 
LS73 
LS74 

8921 S. Sepulveda, Ste #208 
Los Angeles, Calil. 90045 (213)641-3101 . (800)421-2418 

BEG I N  YOU R  82 -

LET LEO 

WORK FOR YOU 

M EMORY 
1 - 49 

1702A 4.25 
2708 2.75 
TMS2716 6.00 
2716 (5VI 5.50 
2716-1 (350NS) 6.50 
2532 14.00 
2732 (450NSI 14.00 
2732A-4 (390NS) 14.50 
2732A-3 (300NS) 15.00 
2732A (250NS) 16.00 
2732A-2 (200NS) 17.00 
2756 7.00 
2764 40.00 
2114 (450NS) 2.20 
2114 (300NS) 2.55 
2114 (200NS) 2.60 
TMS4027·30 1.65 
TMS4060-2 2.10 
4116 (200NS) 1.85 
4116 (150NS) 2.25 
4164 (200NS) 19.35 
52030 12.00 
6800 6.00 
6602 10.00 
6810 3.50 
6821 3.50 
6850 4.40 
8080A 2.30 
8085A 8.25 
8212 1.60 
8214 3.50 
8216 1.70 
8224 2.50 
8748 28.00 
ZSO CPU 6.00 
Z80A CPU 7.00 

LS PRODUCT 
.25 LS85 .50 l$157 .75 LS244 
.25 LS88 .40 LS158 .78 LS24S 
.25 L$90 ,40 LS181 .75 LS259 
.25 LSI3 .50 LS182 .05 LS273 
.25 LS95 ,70 LS183 .75 LS279 .25 LS107 .38 LS154 .75 LS283 
.30 LS109 .45 LS18S .75 LS387 
.25 LS112 .38 LS166 1.50 LS386 
.25 LS113 .38 LS173 .80 LS373 
,30 LS123 .75 L6174 .80 LS374 
.35 LS126 .80 L8175 .80 csan 
.55 LS132 .74 LS191 .80 LS390 .35 LS138 .05 LS193 .80 LS393 
.75 LS139 .85 LS1t5 .80 LS395 .30 LS151 .75 LS221 1.00 LS663 .30 LS153 .75 LS240 .85 LS669 
.40 LS155 .85 LS241 .85 LS670 
,.30 

.95 
1.00 
1.00 
1.00 .80 .95 .05 .05 
1.00 
1.00 
1.00 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 

S PRO_,UCT I.C. SOCKETS 

5188 2.75 7805 .85 

5189 2.75 7812 .85 
8 .12 8 .52 

5287 2.75 7815 .85 
14 .14 14 .54 

5288 2.25 7905 .95 
1 6  . 1 6  16 .58 

5387 2.75 7912 .95 
1 8  .19 18 .80 

5471 7.00 7915 .95 
20 .27 20 .82 

5472 7.00 309K 1 .45 
22 .28 22 .88 

323K 2.50 
24 .28 24 .88 

MI5C · 555 .35 28 .37 28 1.40 

6T26 1.50 TL0·72 1.25 40 .45 40 1.60 

Si97 .65 TU)..fl4 1.55 

61'96 .65 RESISTORS 

1468 .60 1/4WaH 5�t. 

1468 .60 100ea · Anyone value .OVea 
WE CAN ALSO SUPPLY THE HARD TO FIND SEMICONDUCTOR 

TTL - CMOS CONNECTORS CAPACITORS 
DIP SWITCHES DIODES TRANSISTORS 

TERMS: Check, Money Order, Visa, Mauer 
Card. Call for C.O.D. U.S. Funds only. P.O.'s 
accefited from qualified firms and institutions. 
California residents add 6% sales 1.1111: or resale 
card. 

SHIPPING: Add 52.00 ground or S5.00 air for UPS. 

CALL FOR VOLU M E  PRICING 

PRICING SUBJECT T O  CHANGE WITHOUT NOTICE. 
All PARTS 1011%: G UARANTEED. MINIMUM ORDER $15.00 
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Listin� 1: An assembly-language program that enables the Apple to function as a TTY device for telephone communications with 
the de�f and the hearing-impaired. · The program has. five major sections: the keyboard-read routine, the character-display routine, 
the Baudot-send routine, the serial-output routine; and the serial-input routine. The main program loop starts at line 0910. 

'1 
FBE2-
0044-
oo:.�2-1 
C05�-
C059-
0040-
004£;-
0048-
C i)(H)-
co,1 p
FDFO
ciOO()
FC58-
0024-
0025-
FC9C
F!:; 10-
OO?q:
(H)I;30-
0040-
0800-. I  . oooo-
oob 1 -
00(!2-
0000-
00,1 B-
0003-cloo4-• 1 
0005-
0(H)<':,
oocic-
FFF'i
C062.-
OO � F
O OciB-

: ASM 

' 1 

1 000 * 
1 0 1 0  * 
1 020 * 
1 030 * 
1 040 * 
1 050 * 
1 t)60 * 
1 070 * 
1 080 * 
1 090 * 
1 1 00 * 
1 1 1 0 * 
1 1 20 * 
1 1 30 * 
1 1 40 * 
1 1 50 * 
1 1 60 r 
1 1 70 * 
1 1 80 * 
1 1 90 * 
1 200 * 
1 2 1 0  * 
1 220 * 
1 230 * 
1 240 * 
1 250 * 
1 260 * 
1 270 * 
L 280 * 
1 290 BELL 
1 300 BSPC 
!:.:' 1 0  l'lA X C  
1 320 SPA 
1 3::;:0 MRK 
1 340 RUBO 
1 :350 L I NF 
1 360 CRC 

f<E'q3 
STRf! 
D I SF' 
NULt::. 
HOME 
CHAR 
cv 
CEOL 
BS 
F I G  
I LLG 
NOMO 

� ' •• �· ' r • , . '. , 
COMMUN I C � �� q�S PACK��E ' TO ALLPW !HE APPLE T O  FUNCT I ON 
AS A TTY DEV1 CE. FOR USE BY THE DEAF AND HEAR I NG 
I MPAJ RED . THE A�P�E I S  I NTE�FACED TO �N M 1  COUPLER 
MANU�ACTUREb BY PHONE-TTY OF NEW J E RSEY . 
THE HARDWA�E WAS DES I GNED B� ELYO� A S ANDER S , M E�BER . I . . 
OF AMRAD: 1 N  V I ENNA , V I RG I N I A ,  AND USES PUS�BUTTON 1 
�ND ANNUN � l �TOR � 6� THE APP�E G��E I / 0 CONNECTOR . 
TH I S  SOFJW0�E1 R0�1 I NE I S  BAS5D . LOOSELY ON ONE 
DE0ELbPEQ, BY NANtY �ANDERS , ALSO A MEM�ER OF AMRAD . 
I HAVE ADDED SOME SPEC I AL FEATURES ' SUCH AS A H I GH 
SPEEP R I NG BUFFE� iHAT ALLOW� THt OPE��TOR TO T Y�E 
CHARACTERS FASTER THAN THE I NTERFACE CAN SEND THEM . 

WR I TTEN BY . NED W .  RHODES 
DECEMBER 1 980 

MEMORY USAGE 

BASE PAGE 
$ 800-$8FF 
$ 900 .:_$B5E 

· , 
0 � 9 r- ' HOUSEKEEP I NG 0AR I ABLES 
R I NG BUFFER FOR I NPUT 
PROGRAM I TSELF l i T I S  RELOCATABLE > 

0AR I ABLE DEF I N I T i d�s 

''  /" - � 
. Eb �FBE2 
. EQ $44 
. EQ so 
. EQ $C ()5§ 
. EQ $C0 59 
. EQ ii40 
. EQ $42 
. EQ $4El 
. EQ $Ccioo 
. EC! $CO l O  
. EQ $FDFO 
. j:::Q $ 00 .. 
• E:b $FC58 
. EQ $24 
. EQ $25 
. EC! $FC9C 
. EQ $FC 1 0  
. EC! $20 
. EQ $80 
. EQ $40 

.t � • • 
Md�lTOR -BEL� RdUT I NE . 
BAUDOT· SPACE +NO MODE CHANGE 
SJARL.� I TH 50 CHARACTERS PER L I NE 
,SEND SPACE 
SEND MARK 
RUBOUT. CHARACTER + N O  MODE CHANGE 
L I NE FEED,  I N  BAUDOT + NOMO 
CARR I AGE RETURN I N  BAUDOT 
f<fYBOARD. ; . 
t:�EYBOARD STRqBE 
MON I TOR OUJ.PUT 
NULL , p�ARACTER 
HOME SCREEN . , .  
MON I TOR �HARACTER COUNT 
MON I TOR 'VERT I CAL COUNTER 
CLEAR TO EOL 
�ONI �OR BACKSPAC� 
I ND I CATE F I GURES SH I FT 
I LLEGA� BAUDOT CHARACTE� 

1 :370 
1 380 
1 :390 
1 4 00 
1 4 1 0  
1 420 
1 430 
1 44 0  
1 450 
1 460 
1 470 
1 480 
1 490 
1 500 
1 5 1 0  
1 520 
1 530 
1 540 
1 550 
1 560 
1 570 
1 5i30 
1 590 
1 600 
1 6 1 0  
1 620 
1 6:30 

R I NG . EQ $800 
SH I FT � EQ $00 
EMTY : EQ $ 0 1  
T O U T  . EC! $02 

NO MODE CHANGE REQU I RE D  
R I NG BUFFER I S  ON PAGE E I GHT 
SH I F T  STATUS 
D I SPL�Y PO� i T I ON I � R I NG BUFFER 
TTY 6UT POS I T I ON I N  � I NG BUFFER 
LETTERS SH I FT LET . EQ $00 

F I GS 
CNT 
F I LL 
HOLD 
CNUM 
RSFT 
REM 
T I NF' 
LSHF 
CHR 

. Eel 

. EQ 

. ED 

. EQ 

. EQ 

. EO 

. EQ 

. EQ 

. ED 

. EQ 

$ 1 8  
$03 
$04 
$05 
$06 
$07 
M A X C-64 
$C062 
$ 1 F  
$08 

F I GURES SH I FT 
B I T  COUNTER 
R I NG BUFFER F I LL PdS I T I ON 
CHARACTER HOL D AREA 
CHA�ACTER · PER L I NE COUNTER 
REcE I VE SH I FT LOCAT I ON ' \, 
- NUMBER . OF CHARACTERS B�FORE 64 
�TY B I T LNF'UT 
LETTER!? SH I FT . .. . . 
RECE I VED ASSEMBLED CHARACtE R  
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Listing 1 continued: 

0009-
00BA-
0080-
0088-
0060-
00AO-

1 64 0  VALUE . EQ $09 
1 650 L F  . EQ $ 8 A  
1 660 CR . EQ $80 
1 670 ROUT . EO $88 
1 68 0  CURS . EQ $60 
1 6 90 SPAC . EQ $AO 
1 70 0  . OR $ 9 0 0  
1 7 1 0  * 
1 720 * 

B I T  VALUE OF RECE I V� D  CHARACTER 
L I NE FEED 
CAHR I AGE RETURN 
RUBOUT 
CURSOR 
SPACE 
ORG I T  HERE , ABOVE THE R I NG BUFFER 

1 73 0  * 
1 74 0  * 

I N I T I AL I Z A T I ON -- CLEAR SCREEN AND LOAD VAR I ABLES 

1 75 0  * 
0900- 20 58 FC 1 76 0  V I NT J SR HOME 
0903- A9 60 1 77 0  LDA #CURS 
0905- 85 00 1 780 STA SH I FT 
0907- 20 F O  FD 1 7 90 J SR D I SP 
090A- C6 24 1 800 DEC CHAR 
090C- A9 00 1 8 1 0  LDA #0 
090E- 85 04 1 820 S T A  F I LL 
09 1 0- 85 0 1  1 83 0  STA EMTY 
09 1 2- 85 02 1 840 STA TOUT 
09 1 4- 80 5 9  CO 1 85 0  STA MRK 
09 1 7 - 85 07 1 8 60 STA RSFT 
09 1 9- A9 32 1 870 LDA # MA X C  
09 1 B- 85 06 1 880 STA CNUM 

1 890 * 
1 900 * 

CLEAR SCREEN 
GET CURSOR CHARACTER 
SET SHI FT UP TO FORCE A MODE TRANSM I T  
D I SPLAY I T  
BACK UP OVER CURSOR 
GET A ZERO 
START I NG POS I T I ON 
START I NG POS I T I ON 
START I N G  POS I T I ON 
SET COUPLER TO I DLE MODE 
DEFAULT REC I EVER SH I FT TO LETTERS 
GET CHARACTER COUNT 
SAVE AWAY 

1 9 1 0  * 
1 92 0  * 

MA I N  PROGRAM LOOP 

1 930 * 
0� 1 U · �0 3� 0� 1 w 40 LOOP J SR KEY S 

0920 - 20 5 1  0 9  1 950 J SR S H O W  

0923- 20 88 0 9  1 9 60 J SR SEND 
0926- 20 5 1  09 1 97 0  J SR SHOW 
0 9 2 9 - 20 3C OA 1 980 J SR I N P T  

092C- 20 51 09 1 990 
092F- 4C 1 0  0 9  2000 

20 1 0  * 
2020 * 
2():30 * 
2040 * 
2050 * 

,J tm SHDW 

,JMP LOOP 

KEYBOARD ENTRY 

0932- 2C 00 CO 2060 KEYS B I T  KEYB 
0935- 10 1 9  2070 BPL KRTS 
0937- AD 00 CO 2080 LDA KEYB 
093A- 2C 1 0  C O  2090 B I T  STRB 
093D- AA 2 1 00 T A X  

2 1 1 0  * 

READ THE K E Y B O A R D  I F  C H A R A C T E R  I S  F' R � S E N l  

D I S P L A Y  CHARACTER F R O M  R I NG B U F F E R  

S E N D  A C H A R A C T E R  I F  P R E S E N T  

D I SPLAY CHARACTER F R b M  R I N G B U F F E R  

RECE I VE A C H A R A C T E R  I F  P R E S EN T  

D I SPLAY CHARA C T E R  F R OM R I NG B U F F E R  

T R Y  A G F ii N 

CHECK THE KEYBOARD 
NO CHARACTER 
GET CHARACTER 
RESET STROBE 
SAVE A COPY 

2 1 20 * 
2 1 :30 * 
2 1 40 * 
2 1 50 * 
2 1 60 * 
2 1 70 
2 1 BO 
�2 1 90 
2200 
2 2 1 0  

CHECK HERE FOR LOWER CASE LETTERS 
CONVERT T O  UPPER CASE IF F OUND 

093E- 29 60 
o940- cs; 60 
0942- DO 04 
0'144-· SA 
0945- 29 OF 
(Yi47- AA 
0948- 8A 
0'149- A6 04 
094B- 9D 00 
094E- E6 04 
()95()- 1-,() 

2220 
2230 
2240 

08 2250 
2260 

CAP 

AND #$60 
CMP #$60 
BNE CAP 
T X A  
AND #$DF 
Tf:) X  
T X A  
L D X  F I LL 
STA R I N G , X 
I NC F I LL 

?'?7(l �:- RTS h'TS 
2280 * 
2290 * 

MASK OUT LOWER CASE 
I S  IT LOWEF:· CASE 
NO--CAP I TAL 
GET CHARACTEF: 
MAKE UPPER CASE 
SAVE CHARACTER AGA I N  
GET CHARACTER 
GET POS I T I ON I N  BUFFER 
SAVE I T  
BUMP P O I NTER 
RF:TI Ih'N 

z:::;oo * 
z�; 1 o  * 
z::;2o * 

SHOW ROUT I NE -- D I SPLAY A CHARACTER I N  
THE R I NG BUFFER I F  THERE I S  ONE AVA I LABLE 

2s:;o * Listing 1 continued on page 380 
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Listing 1 continued: 

095 1 - A6 0 1  
095::':- E4 04 
09�55- F O  :�:o 
0957- BD 00 
095A- E6 0 1  
095C- 48 

2340 SHOW LDX EMTY 
2350 
T':.60 

08 2370 

CPX F I LL 
BEQ SRTS 
L.DA R I NG , X 
I NC EMTY 

2390 SHW2 PHA 
2400 * 

GET PO I I'lTER 
HAVE WE CAUGHT UP?? 
YES--E X IT 
GET CHARACTEF: 
BUMP P O I NTER 
SAVE CHARACT E R  

24 1 0  * 
2420 * 
2430 * 

HANDLE L I NE FEED AND CARR I AGE RETURN I N  A SPEC I AL WAY 

2440 * 
0950- C9 SA 2450 CMP #LF 
095F- DO 05 2460 BNE NOLF 
096 1 - 20 9C F C  2470 J SR CEOL 
0964- 80 1 5  2480 B C S  NBS 
0966- C9 BD 2490 NOLF CMP #CR 
0968- DO 05 2500 BNE CRN 
096A- 20 9C FC 25 1 0  J SR CEOL 
0960- BO OC 2520 BCS NBS 

2530 

IS I T  A L I NE FEED?? 
NOPE 
CLEAR TO END OF L I NE 
CONT I NUE ONWARD 
IS I T  A CARR I AGE R ET URN?? 
NOPE 
CLEAR TO END OF L I NE 
CONT I NUE ON 

2540 * 
2550 * 
2560 * 
2570 * 
2580 * 

RUBOUT OR BACKSPACE I S  SPEC I AL CASE 

096F- C 9  88 
097 1 - DO i)B 
0973- A9 AO 

2590 CRN 
2600 
26 1 0  

0975- 20 F O  F D  2620 
0978- 20 1 0  FC 2630 
0978- 68 2640 NBS 

CMP #ROUT 
BNE NBS 
LDA #SPAC 
,J SR D I SP 
J SR BS 
PLA 
J S R  D I �:;p 
LDA #CURS 
JSR D I SP 
J S R  BS 

097C- 20 FO FD 2650 
097F- A9 60 2660 
098 1 - 20 F O  F D  2670 
0984- 20 1 0  F C  2680 
0987- 60 2690 SRTS RTS 

2700 * 
2 7 1 0  * 

I S  I T  A BACKSPACE 
NOPE 
GET A SPACE 
ERASE CURSOR 
BACK SPACE ONE 
GET CHARACTEF: 
D I SPLAY CHARACTER 
GET CURSOR 
SHOW I T  
BACI< UP OVER I T  
RETURN 

2720 * 
2730 * 

SEND ROUT I NE -- SEND CHARACTER TO MODEM 

2740 * 
0988- A6 02 2750 SEND LOX TOUT 
098A- E4 0 4  2 7 6 0  C P X  F I LL 
098C- FO 38 2770 BEQ NSND 
098E- BD 00 08 2780 LDA R I NG , X 
099 1 - E6 02 2790 I NC TOUT 

GET P O I NTER 
HAVE WE CAUGHT LJP?? 
YES--E X I T  
GET CHARACTEF: 
I NCREMENT PO I NTER 

2800 * 
28 1 0  * 
2820 * 
2830 * 
2840 * 
2850 * 
2860 * 
2870 * 
2880 * 
2890 
2900 
2 9 1 0  
2920 
2930 
2940 NLF 
2950 
2960 

CHECK FOR SPEC I AL CHARACTERS 

0993- C9 8A 
0995- DO 06 
0997- A9 42 
0999- 20 OA OA 
099C- 60 
09'1D- C 9  BD 
099F- DO OF 
09A 1 - A9 48 
09A3- 20 OA OA 2970 
09A6- A �  4 2  2980 
09A8- 20 OA OA 2990 
09AB- A9 32 3000 
09AD- 85 06 30 1 0  
09AF- 60 3020 
0980- C9 88 3030 NCR 
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L I NE F E E D  DOESN ' T  BUMP CNUM 
CARR I AG E  R ETURN RESETS CNUM 
RUB OUT BUMPS CNUM DUE 1 0  USE W I TH HARDCOPY TERM I NALS 

CMP #LF 
BNE NLF 
LDA #L I NF 
J SR TTYD 
RTS 
CMP #CR 
BNE NCR 
LOA #CRC 
J SR T T Y O  
LOA #L I NF 
J SR TTYO 
LOA #MA X C  
STA CNUM 
RTS 
CMF' #ROUT 

I S  I T  A L I NE FEED 
NOPE 
GET L I NE FEED I N  BAUDOT 
SEND I T  
RETURN 
IS IT A CAR R I AGE RETURN?? 

NOF'E 
GET A CARR I AG E  RETURN I N  BAUDOT 
SEND I T  
GET A L I NE F E E D  ALSO 
SEND I T  
CHARACTERS PER L I NE 
RESET I T  
RETURN 
HOW ABOUT A RUBOUT?? 



Listing 1 continued: 

09B2- DO 06 3040 
0984- A 9  40 3050 
09B6- 20 C7 09 3060 
0989- 60 3070 
09BA- 29 7F 3080 NROU 
09BC- 38 3090 
09BD- E9 20 3 1 00 
09BF- AA 3 1 1 0  
09CO- BD E 3  OA 3 1 20 
09C3- 20 C7 09 3 1 30 

BNE NROU 
LOA #RUBO 
J SR COLJT 
R T S  
AND # $ 7 F  
S E C  
S B C  #$20 
T A X  
LDA BAUD , X 
J SR COUT 
RTS 

NOPE 
GET A RUBOUT 
DO A RUBOLJT 
RETURN 
GET ONLY 7 B I TS 
SET CARRY 
B I AS FOR LOOKUP TABLE 
SEND TO X 
GET BAUDOT CHARACTER 
SH I P  I T  OUT 
RETURN 09C6- 60 3 1 40 NSND 

3 1 50 * 
3 1 60 * 
3 1 70 * 
3 1 80 * 
3 1 90 * 
3200 * 
32 1 0  * 

T T Y  OUTPUT ROUT I NE 

R I NG THE BELL I F  AN I LLEGAL CHARACTER 

09C7- C9 80 3220 COUT 
09C9- 90 04 3230 
09CB- 20 E2 FB 3240 
09CE- 60 3250 
09CF- C9 40 3260 CON 
090 1 - B O  1 4  3270 
09D3- 48 3280 
0904- 29 20 
0906- C5 00 
0908- FO OC 
09DA- 85 00 
09DC- 49 20 
09DE- 4A 
09DF- 4A 
09EO- 4A 
09E 1 - 09 1 B  

3290 
3300 
33 1 0  
3320 
3330 
3340 
3350 
3360 
3370 

09E3- 20 OA OA 3380 
09E6- 68 3390 NCHN 
09E7- 48 3400 OUT 
09E8- 20 OA OA 34 1 0  
09EB- 68 3420 
09EC- C6 06 
09EE- 10 1 9  

C M P  # I L L G  
BCC CON 
J SR BELL 
RTS 
CMF' #NOMO 
B C S  OUT 
PHA 
AND #F I G  
CMP SH I FT 
BEQ NCHN 
S T A  SH I FT 
EOR #F I G  
L S R  
L S R  
L S R  
O R A  #F I GS 
J SR T T Y O  
P L A  
PHA 
J SR T T Y O  
P L A  
DEC CNUM 
B P L  CRTS 

IS CHARACTER LEGAL BAUDOT?? 
YES -- CON T I NUE 
R I NG - R I NG 
RETURN 
CHECK MODE 
NO CHANGE 
SAVE CHARACTER 
LOOK AT MODE B I T  
COMPARE W I TH CURRENT MODE 
NO CHANGE 
CHANGE MODE F L A G  
COMPLEMENT B I T  
MOVE B I T  TO 
CORRECT 
PO S I T I ON 
CONVERT TO MODE CHARACTER 
SEND PROPER MODE 
GET CHARACTER 
SAVE CHARACTER 
REALLY SEND CHARACTER 
GET CHARACTER 
HAVE WE PR I NTED MA X C+ l  CHARACTERS?? 
NO, WE ' RE OK 

3430 
3440 
3450 * 
3460 * 
3470 * 
3480 * 
3490 * 
3500 * 
35 1 0  * 

NOW WE T R Y  SOME I NTELL I GENCE . I F  WE HAVE S E N T  

0 9 F O - C9 4 4  
0 9 F 2 - DO O F  
09F4- A9 4 2  
09F6- 2 0  O A  
09F9- A9 4 8  
09FB- 20 OA 
09FE- A9 32 
OAOO- 85 06 
OA02- 60 
OA03- A9 F2 
NO DONE 
OA05- C5 06 
OA07- BO E B  
OA09- 60 

OAOA- AO 05 
OAOC- 84 o::. 

> MA X C + l  C HARACTERS . WE BEG I N  TO L OOK FOR A BAUDOT 
SPACE SO THAT WE CAN BREAK WORDS AT A SPACE I NS TEAD 
OF R I GH T  I N  THE M I DDLE . 

3520 * 
3530 CMP #BSPC 
3540 BNE TEST 
3550 M A X L  L D A  #L I NF 

OA 3560 J SR T T Y O  
3570 L D A  #CRC 

OA 3580 J SR T T Y O  
3590 LOA #MA X C  
3600 S T A  CNUM 
36 1 0  R T S  
3620 T E S T  LOA #REM 

3630 
3640 

CMP CNUM 
B C S  M A X L  
R T S  

I S  I T  A BAUDOT SPACE ? ?  
NO , CHECK FOR > 64 CHARACTERS ANYWAY 
GET L I NE FEED 
SEND I T  
GET CARR I AG E  RETURN 
SEND I T  
GET CHARACTER COUNT 
SAVE I T  
RETURN 
COUNT OF 64 CHARACTERS WHEN ALL I S  S A I D  A 

HAVE WE P R I NTED 64 PER L I N E ? ?  
YES , S E N D  CARR I AG E  RETURN 
RETURN :3650 CRTS 

3660 * 
3670 * 
3680 * 
3690 * 

SER I AL OUTPUT ROUT I NE 

3700 * 
37 1 0  T T Y O  L O Y  # 5  
3720 S T Y  CNT 

5 B I TS TO SEND 
B I T  COUNTER Listing 1 continued on pafo:e 382 
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Listing 1 continued: 

OAOE- 85 05 3730 STA HOLD 
OA 1 0- 8 D  58 CO 3740 STA SPA 
OA 1 3- 20 B2 OA 3750 CLOP J S R  MS 1 1  
OA 1 6- 20 B2 OA 3760 J SR MS 1 1  
O A 1 9- 66 05 3770 ROR HOLD 
OA 1 B- 90 05 3780 BCC Z E RO 
OA 1 D- 8D 59 CO 3790 STA MRK 
OA20- BO 03 3800 BCS OVER 
OA22- 8D 58 CO 38 1 0  ZERO STA SPA 
OA25- C6 03 3820 OVER DEC CNT 
OA27- DO EA 3 830 BNE CLOP 
OA29- 20 82 OA 3840 JSR MS 1 1  
OA2C- 20 B? OA 3850 J SR MS 1 1  
OA2F- 80 59 CO 3860 STA MRK 
OA32- 20 B2 OA 3870 J SR MS 1 1  
OA35- 20 82 OA 3880 JSR MS 1 1  
OA38- 20 8 ?  OA 3890 J SR M S 1 1 
OA3B- 60 3900 RTS 

39 1 0  * 

SAVE CHARACTE R  
S E N D  START B I T  
1 1  MSEC DELAY 
1 1  MSEC DELAY 
R I GHT S H I F T  
B I T  I S  0 
SEND MAR�:: 

· CONT I NUE 
SEND A SPACE 
DEC COUNTEf� 
LOOP FOR ALL CHARACTERS 
1 1  MSEC D ELAY 
1 1  MSEC DELAY 
SEND STOP B I T  
1 1  MSEC DELAY 
1 1  MSEC DELAY 
1 1  MSEC DELAY 
RETURN 

3'7'20 * 
:39::::o * 
:5940 * 

T T Y  I NPUT ROUT I NE 

3950 * 
OA3C- 2C 6 2  CO 3960 I NPT B I T  T I NP 
OA3F- 1 0  44 3970 
OA4 1 - 20 B2 OA 3980 
OA44- 20 86 OA 3990 

4000 
40 1 0  
4020 
4030 
4040 

BPL I RT S  
J SR M S 1 1 
J S R  TTY ! 
CMP # LSHF 
B N E  CF I G  
L DA # L E T  
STA R S F T  
R T S  

OA47- C9 1 F  
OA4'i'- D O  05 
OA48- A9 00 
OA4D- 85 07 
OA4F- 60 
OA50- C9 1 B  
OA52- DO 
OA54- A9 

05 1 
40�i0 CF I G CMP 
4060 B N E  

#F I GS 
NSH 
#F I G  
RSFT 

2 0  
O A 5 6 - 85 0 7  
OA58- 6 0  
OA�i9- 1 8  
OA5A- 6 5  07 
OA5C- AA 

4070 
4080 
4090 
4 1 00 NSH 
4 1 1 0  
4 1 20 

L D A  
S T A  
R T S  
CLC 
ADC 
T A X  

RSFT 

L D A  ASC I , X  

ANY DATA?'" 
NO-- - E X  I T  
DELAY 1 1  MSEC . 
READ DATA I N  
LETTERS S H I F T ? ?  
NO--CHECK FOR F I GURES SH I FT 
GET LETTERS SH I FT 
STORE I T  
RETURN 
F I GURES SH I FT?? 
NO SH I FT 
GET SH I F T E R  
S A V E  I T  
RETURN 
CLEAR CARRY 
B I AS PO I NTER 
SEND TO I ND E X  REG I S T E R  
G E T  ASC I I CHARACTER OA5D- BD 1 E  OB 4 1 30 

4 1 40 * 
4 1 50 * 
4 1 60 * 
4 1 7 0  * 
4 1 80 * 
4 1 90 * 

HERE WE T W I DDLE CNUM SO THAT WE W I LL BE 
OK WHEN I T  IS OUR TURN TO SEND 

OA60- C9 8 D  
OA62- D O  O A  
OA64- A9 :::2 
OA66- 85 06 
OA68- A9 8D 

4200 
42 1 0  
4220 
4230 
4240 

OA6A- 20 5C 09 4250 

CMP #CR 
BNE NRST 
LDA #MA X C  
S T A  CNUM 
L D A  #CR 
J S F: SHW2 

OA6D- 6 0  
O A 6 E - C9 BA 
OA70- DO 06 
OA72- A4 24 
OA74- F O  OF 
OA76- D O  OA 
OA78- C9 88 
OA7A- D O  04 
OA7C- E6 06 

4 260 RTS 
4270 NRST CMP # L F  
4280 BNE RUB 
4290 
4300 
43 1 0  
4320 RUB 
4 330 
4340 

L D Y  CHAR 
BEQ ! RTS 
BNE PRN2 
CMP #ROUT 
BNE PRNT 
I NC CNUM 

OA7E- 50 02 4350 B V C  PRN2 
OABO- C6 06 4 3 6 0  PRNT DEC CNUM 
OA82� 20 5C 09 4370 PRN2 J S R  SHW2 
OA85- 60 4 380 I RT S  RTS 

4 390 * 
4400 * 

I S  I T  A CARR I AG E  R E TURN?? 
NO, NO NEED TO RESET 
GET CHARACTERS PER L I N  
SAVE I T  
GET A CAR R I AGE RETURN 
D I SPLAY I T  
RETURN 
HOvJ ABOUT A L I NE F E E D?? 
NO , CHECK FOR A RUBOUT 
CHECK CHARAC T E R  POS I T I ON 
WE ARE AT BEG I NN I NG OF L I N E - -NO L I NE F E E D  
PR I NT I T  
AND A RUBOUT?? 
NOPE , PR I NT AWAY 
ADD ONE FOR D E LE T I ON 
AND PR I NT 
F I DDLE W I TH COUNTER 
D I SPLAY I T  
AND RETURN 

44 1 0  * 
4420 * 

SER I AL I NPUT ROUT I NE 
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Listing 1 continued: 

4430 * 
OA86- A 9  0 1  
OA88- 8 5  0 9  
O A 8 A - A 9  0 5  
OA8C- 85 03 
OA8E- A9 00 
OA90- 85 08 

4440 T T Y ! LDA # 1  
4450 
4460 
4470 
4480 
4490 

OA92- 20 82 O A  4500 
OA95- 2 0  B2 OA 45 1 0  
OA98- 2C 62 CO 4520 
O A 9 B - 30 06 4530 
OA9D- A5 08 4540 
OA9F- 05 09 
OAA 1 - 85 08 
OAA3- 06 09 
OAA5- C6 03 
O AA7- DO E 9  

4550 
4560 
4570 
4580 
4590 

OAA9- 20 B2 OA 4600 
OAAC- 20 B2 OA 46 1 0  
OAAF- A5 0 8  4620 
OAB 1 - 60 4630 

S T A  VALUE 
L D A  #5 
S T A  CNT 
L D A  #00 
STA CHR 

I LDP J SR M S 1 1 
J SR M S 1 1 
B I T  T I NP 
B M I SPACE 
LDA CHR 
ORA VALUE 
S T A  CHR 

SPACE A S L  VALUE 
DEC CNT 
BNE I LOP 
J SR M S 1 1 
J SR M S 1 1 
LDA CHR 
R T S  

A ONE 
B I T  VALUE O F  I NPUT 
5 B I TS 
TO I NPUT 
Z ERO OUT 
RECE I VED CHARACTER VALUE 
DELAY 1 1  M SE C .  
DELAY 1 1  MSEC . 
LOOK FOR A B I T  
WE READ A SPACE 
GET CHARACT E R  BUFFER 
GET THE PROPER B I T  VALUE 
RE-SAVE CHARACTER 
SH I FT R I GHT ONCE 
ARE W E  DONE?? 
NO--GET MORE B I TT S  
DELAY 1 1  M S E C  
D E L A Y  1 1  M S E C  
GET T H E  CHARACTER 
AND RETURN 

4640 * 
4650 * 
4660 * 
4670 * 
4680 * 
4690 * 
4700 * 
4 7 1 0  * 
4720 * 
4730 * 
4740 * 
4750 * 
4760 * 
4770 * 

1 1  M I LL I SECOND DELAY LOOP 

T H E  DELAY LOOP I S  LONG BECAUSE W E  
ARE CHECK I NG F O R  KEYBOARD I NPUT DUR I NG 
THE DELAY T I ME SO THAT WE CAN ACTUALLY 
T Y P E  FASTER THAN THE 6 CHARACTERS PER 
SECOND THAT THE BAUD RATE L I M I TS U S  TO . 
THE DELAY LOOP HAS BEEN DES I GNED SO THAT 
I T  TAKES THE SAME AMOUNT O F  T I ME WHETHER 
DR NOT THE BRANCHES ARE TAKEN . 

OAB2- AO EF 4780 M S 1 1  L D Y  #239 
OAB4- 2C 00 .CO 4790 TOP B I T  KEYB 

239 * 47 = 1 1 233 CLOCK C Y C L E S  
T E S T  KEYBOARD [ 4 ]  C 4 J  

OAB7- 1 0  1 8  4800 BPL NOT 
OA89- A6 04 48 1 0  L D X  F I L L  
OABB- AD 00 CO 4820 L D A  KEYB 
OABE- 2C 10 CO 4830 B I T  STRB 
OAC 1 - 9 D  00 08 4840 S T A  R I NG , X 
OAC4- E6 04 4850 I NC F I L L  
OAC6- E A  4860 NOP 
OAC7- 48 4870 PHA 
OAC8- 68 4880 PLA 
OAC9- EA 4890 NOP 
OACA- BR 4900 
OACB- F O  1 5  49 1 0  
OACD- E A  4 9 2 0  
O A C E - 4C 84 O A  4 9 3 0  

OAD 1 - A5 00 
O A D 3 - 48 
OAD4- 6 8  

4 9 4 0  * 
4950 * 
4960 * 
4970 * 
4980 * · 
4990 * 
5000 NOT 
50 1 0  
5020 

OAD5- 48 5030 
OAD6- 68 5040 
OAD7- 48 5050 
OADB- 68 5060 
OAD9- 48 5070 
OADA- 68 5080 
OADB- EA 5090 
OADC- 88 5 1 00 
OADD- FO 03 5 1 1 0  
OADF- 4C B4 OA 5 1 20 

DFY 
B E Q  E X I T  
NOP 
,J M P  TOP 

N O  DATA 

LDA $ 0  
P H A  
PLA 
F'HA 
PLA 
PHA 
PLA 
PHA 
PLA 
NOF' 
D E Y  
B E Q  E X  I T  
J MP TOP 

NO DATA C 4 J  [ 3 J  
GET PO I NTER [ 3 J  
READ THE DATA C 4 J  
RESET STROBE [ 4 J  
SAVE I N  BUFFER C 5 J  
BUMP P O I NTER [ 5 J  

[ 2 ]  
PUSH C 3 J  
PDF' C 4 J  

( 2 ]  
DFC CnUNTER [ 2 ]  
RETURN C 2 J  

( 2 ]  
TRY AGA I N  [ 3 ]  

4 7 CLOCf< C Y C L E S  

A C E S S  B A S E  PG [ 3 J  
PUSH [ :�. ] 
PDP 
PUSH 
POP 
F'USH 
POP 
PUSH 
POP 

[ 4 ]  
C J J  
[ 4 ]  
[ 3 ]  
[ 4 ]  
( 3 ]  
[ 4 ]  
( 2 ]  

DEC COUNTER [ 2 J  
[ 2 ]  

TRY AGA I N  [ 3 J  Listing 1 continued o n  page 384 
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Listi11g 1 co11ti11ued: 

5 1 :!-o * 47 CLOC�:: CYCLES 
OAE2- 60 5 1 40 E X I T  RTS E X IT 

5 1 50 * 
5 1 60 * 
5 1 70 * LOOK-UP TABLES 
5 1 80 * 
5 1 90 * ASC I I -TO-BAUDOT 
5200 * 
52 1 0  * 
5220 * THE TABLE I S  CODED AS FOLLOW S :  
5230 * B I T  6 L I T  NO MODE CHANGE REQU I RE D  
5240 * B I T  5 L IT = F I GURES SH I FT 
5250 * B I T  5 OFF = LETTERS SH I FT 
5260 * B IT 7 L I T  I LLEGAL BAUDOT CHARACTER 
5270 * DO NOT SEND 
5280 * 
5290 * 
5:::::oo * F I GURES SH I FT 
53 1 0  * 
5320 * 

OAE3- 44 5330 BAUD . DA #$04+NOMO SPACE 
OAE4- 2D 5340 . DA #$0D+F I G  
OAE5- 3 1  5350 . DA #$ 1 1 +F I G  I I  
OAE6- 80 5360 . DA # I LL G  # I S  I LLEGAL 
OAE7- 29 5370 . DA #$09+F I G  $ 
OAEB- 80 5380 . DA # I LL G  I. I S  I LLEGAL 
OAE9- 80 5390 . DA # I LLG 8< I S  I LLEGAL 
OAEA- 2B 5400 . DA #$0B+F I G  
OAEB- 2F 54 1 0  . DA #$0F+F I G  ( 
OAEC- 32 5420 . DA #$ 1 2+F I G  ) 
OAED- 80 5430 . DA # I LL G  * I S  I LLEGAL 
OAEE- 3A 5440 . DA #$ 1 A+F I G  + 
OAEF- 2C 5450 . DA #$0C+F I G  
OAFO- 23 5460 . DA # $ 03+F I G  
OAF ! - 3C 5470 . DA # $ 1 C+F I G  
OAF2- 3D 5480 . DA #$ 1 D+F I G  I 
OAF3- 36 5490 . DA # $ 1 6+F I G  0 
OAF4- 37 5500 . DA # $ 1 7+F I G  1 
OAF5- -:r -:r  . _  .. . _ .. 55 1 0  . DA #$ 1 3+F I G  2 
OAF6- 2 1  5 520 . DA # $0 1 +F I G  ..,. 

·-' 

OAF7- 2A 5530 . DA #$0A+F I G  4 
OAFS- 30 5540 . DA #$ 1 0+F I G  5 
OAF9- ..,. <="  ._\ ...J 5550 . DA # $ 1 5+F I G  6 
OAFA- 27 5560 . DA #$07+F I G  7 
OAF8 - 26 5570 . DA #$06+F I G  8 
OAFC- 38 5580 . DA # $ 1 8+F I G  9 
OAFD- 2E 5590 . DA #$0E+F I G  
OAFE- 3E 5600 . DA #$ 1 E+F I G  
OAFF- 80 56 1 0  . DA # I LLG < I S  I L LEGAL 
0800- 34 5620 . DA # $ 1 4+F I G  
OB0 1 - 80 5630 . DA # I LLG .> I S  I LLEGAL 
0802- 39 5640 . DA #$ 1 9+F I G  ? 

5650 * 
56b0 * 
5670 * L E TTERS SH I FT 
5680 * 
5690 * 

0803- 80 5700 . DA # I LLG ;j) I S  I LLEGAL 
0804- 03 5 7 1 0  . DA #$03 A 
0805- 1 9  5720 . DA #$ 1 9  8 
0806- OE 5730 . DA #$0E c 
0807- 09 5740 . DA #$09 D 
0808- 0 1  5750 . DA #$0 1 E 
0809- OD 5760 . DA #$00 F 
080A- 1 A  5770 . DA #$ 1 A  G 
OB08- 1 4  5780 . DA #$ 1 4  H 
OBOC- 06 5790 . DA #$06 I 
0800- OB 5800 . DA #$08 J 
OBOE- OF 58 1 0  . DA #$OF I< 
080F- 1 2  5820 . DA #$ 1 2  L 
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Listing 1 continued: 

0 8 1 0- 1 C  
08 1 1 - oc 
0 8 1 2- 1 8  
0 8 1 3- 1 6  
08 1 4- 1 7  
08 1 5- OA 
08" 1 6- 05 
08 1. 7 - 1 0  
0 8 1 8- 07 
08 1. 9- 1 E  
0 8 1 A- 1 3  
0 8 1 8- 1 D  
0 8 1 C - 1 5  
08 1 D- 1 1  

5830 
5840 
5850 
5860 
5870 
5880 
5890 
5900 
59 1 0  
5920 
5930 
5940 
5 9 5 0  
5960 
5970 * 
5980 * 

. OA # $ 1 C  

. DA #$0C 

. DA # $ 1 8  

. DA # $ 1 6  

. DA # $ 1 7  

. DA #$0A 

. .  DA #$05 

. DA # $ 1 0  

. DA #$07 

. DA # $ 1 E  

. DA #$ 1 3  

. OA # $ 1 0  

. DA # $ 1 5  

. DA # $ 1 1  

M 
N 
0 
F' 
Q 
R 
s 
T 
u 
v 
w 
X 
y 
z 

5990 * 
6000 * 

A SC I I - T O -BAUDOT TABLE 

0 8 1 E- 88 
O B 1 F - C5 
0820- BA 
082 1 - C 1  
082::�- AO 
0823- 03 
0824- C9 
0825- D5 
0826- 80 
0827- C4 
0828- D2 
0829- CA 
082A- CE 
0828- C6 
082C- C3 
082D- C8 
082E- 04 
OB2F- DA 
0830- cc 
OB3 1 - D7 
08:.�2- CB 
0833- 09 
0834- DO 
0835- D 1  
0836- CF 
OK'.?- C2 
0838- C7 
0839- 1 8  
083A- CD 
OK:.B- DB 
083C- 06 
OB3D- l F  

083E- 88 
083F- 83 
0840- 8 A  
084 1 - AD 
0842- AO 
0843- A7 
0844 - 88 
0845- 87 
0846- 8D 
0847- A4 
0848- 84 
0849- A7 
084A- AC 
0848- A 1  

60 1 0  * 
6 0 2 0  ASC I . OA #ROUT 
6030 . OA #$C5 
6040 . DA #$8A 
6050 . OA # $ C 1 
6060 
6070 
6080 
6 0 9 0  
6 1 00 
6 1 1 0  
6 1 20 
6 1 30 
6 1 40 
6 1 50 
6 1 60 
6 1 70 
6 1 80 
6 1 90 
6200 
62 1 0  
6220 
6230 
6240 
6250 
6260 
6270 
6280 
6290 
6300 
6:3 1 0  
6320 
6330 
6340 * 
6350 * 
6360 * 
6:.no * 
6380 * 
6390 
6400 
6 4 1 0  
6420 
6430 
6440 
6450 
6460 
6470 
6480 
6490 
6500 
65 1 0  
6520 

. OA #$AO 

. DA #$0:3 

. DA #$C9 

. OA #$D5 

. DA #$8D 

. DA #$C4 

. OA #$02 

. DA #$CA 

. OA #$CE 

. OA #$C6 
. DA #$C3 
. DA #$C8 
. OA #$04 
. DA #$0A 
. DA #$CC 
. DA # $ 0 7  
. DA #$C8 
. DA #$D9 
. DA #$DO 
. DA #$D 1 
. OA #$CF 
. DA #$C2 
. OA #$C7 
. DA # $ 1 8  
. OA # $ C D  
. DA # $ 0 8  
. OA #$06 
. DA # $ 1 F  

F I GURES SH I FT 

. OA #ROUT 

. DA # $ 83 

. DA #$8A 

. DA #$AD 

. .  O A  #$AO 

. OA #$A7 

. DA #$88 

. DA # $ 8 7  

. DA #$80 

. DA #$A4 

. DA #$84 

. DA #$A7 

. DA #$AC 

. DA # $ A 1 

Listing 1 continued on page 386 

RU80LJT 
E 
L I NE FEED 
A 
SPACE 
s 
I 
u 
CAF:R I AGE RETURN 
D 
R 
J 
N 
F 
c 
b" 
T 
z 
L 
w 
H 
y 
F' 
Q 
0 
B 
G 
F I GURES 
M 
X 
v 
L E T TERS 

RU80UT 

L I NE FEED 

SPACE 

8 
7 
CARR I AGE RETURN 
$ 
4 

, 

SOFTWARE 
DEVELOPMENT 

TOOLS FOR 
INDUSTRY 

CP/M C ROSS-ASSEM B LERS 
Fast, comprehensive cross-assemblers 
to run u nder CP/M. • Extensive pseudo
ops I nclude fu l l  l isting control, nested 
cond it ionals, mnemonic synonyms, 
and I nclusion of external source fl ies. 
Generate object fi le, assembly l isting, 
and symbol table from source code for 
nine popular microprocessor families. 

XASM05 . . . . . .  6805 
XASM09 . . . . . .  6809 
XASM 1 8  . . . . . .  1 802 
XASM48 . . . . .  8048/8041 
XASM51 . . . . . .  8051 
XASM65 . . . . . .  69()2 
XASM68 . . . . .  6800/6801 
XAS M F8 . . . . . . .  F8/3870 
XASM400 . . . . . .  COP400 

Assemblers . . .  $200.00 each 
Manual only . . .  $ 25.00 

8048 DEVELOPMENT PACKAGE 
Now you can use the 8048 family of 
single-chip microcomputers wltho.ut 
buying expensive equipment. Develop 
8048 software with the XASM48 cross
assembler. Then plug our EPR-48 board 
Into your S-1 00  system to program the 
8748 EPROM version. 

8048 Development Package . . .  $574.00 
EPR-48 alone . . . . . . . . . . . . . . . . $449.00 

EPROM SIMULATOR BOARD 
Debug dedicated systems qu ickly. Our 
PSB-1 00 PROM Emu lator Is an S-1 00  
board with up t o  8K of RAM. Cable with 
24-pl n  plug replaces 2708 or 2716 
EPROM(s) In your target system for Ins
tant program test ing 

PSB-100 EPROM Simulator . . .  $445.00 
w/2K RAM 

• Trademark of Digital Research 

�;f �TE ST I> 
DOVER. DEL. 1 9901 
302 - 734-0151  

Visa and Mastercharge accepted. W e  ship 8" single· 

density and Soft card + 5.25'' diskettes. Ask us 

about other formats. OEM AND DEALER INQUIRES 

INVITED. 

+ Trademark of Microsoft 
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Hello. 
This is the APPLE 
tall�ing. The message 
is: Don't byte your 
APPLE. Use COGNIVOX 
to speak to it! 

I am now listening 
for your reply . 

Let's face it. Voice 1/0 is a (ascinallng and efficient way to 
communicate wilh c-omputers. And now, thanks to 
VOICETEK, Voice 1/0 peripherals are easily available, easy 
to use and very affordable. 

If you own an APPLE II computer, COGNIVOX m�el 
VI0-1003 will enable your computer to understand your 
spoken commands and talk back with clear, natural soun
ding voice. 

COGNIVOX can be trained to recognize up to 32 words or 
short phrases chosen by the user. To train COGNIVOX to 
recognize a new word, you simply repeat the word three 
times under the prompting of the system. 

COGNIVOX will also talk wllh a vocabulary of 32 words or 
phrases chosen by the user. This vocabulary is independent 
of _the recognition vocabulary, so a dialog wi_th the computer 
is possible. The speech output is natural sounding since it is a 
digital recording of the user voice using a data compression 
algorithm. 

For applh::ations requlrlf!g more tban.32 words, you can have 
two or more vocabularies of 32 words and switch back and 
forth between them. Vocabularies can also be stored on dlsk. 

COGNIVOX VI0-1003 comes complete with microphone, 
power supply, software on cassette and extensive manual, 
ready to plug in and use. It plugS into the paddle connector 
and thus it leaves the valuable expansion slots free for other 
peripherals. 

Softw�;re provided with the unit includes demonstration pro
grams aDd two voice operated, talking video games I it is also 
very easy to incorporate voice in your own programs. A 
single statement from BASIC is all that Is needed to either 
recognize or say a word. 

COGNI.VOX can be used as an educallonal tool, a data entry 
device when bands and/or eyes are busy, an aid to the han
dicapped, a foreign language . transl"tor, a sound effects 
generator, an intelligebt · telephone answ�ring macbing, a 
talking calculator. Using an IEEE 488 1nterf.ace card you can 
control by voice instruments, plotters, test systems. And all 
these devices can talk back to you, telling you their readings, 
alarm conditions, even their name. 

COGNIVOX VI0-1003 costs $249
. 
plus $S shipping (CA res: 

add 6"7o tax). Software on ·diskette (DOS 3.3) with extra 
features to save vocabularies on disk, $19. Order by mail or 
call us at (805) 685-1854, 9AM to 5PM PST, M-F and charge 
it on your MASTERCARD or VISA. Foreign orders 
welcome, add 10% for air mall shipping and handilng. 
COGNIVOX is backed by a 120 day limited wamonty against 
manufacturing defects. · ' 

VOICETEK 
Dept. B ,  Box 388 
Goleta, CA 931 1 6  
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Listing 1 continued: 

084C- BA 
0840- A8 
OB4E- 85 
i)BLW- A'> .... 
0850-· A9 
085 1 - B2 
0852- 80 
08�i3- 86 
0854- BO 
OB�55- B 1  
0856- B9 
0857- BF 
OB58- A8 
0859- 1 B  
085A- AE 
085B- AF 
OB5C:- B8 
OB5D- i F  
085E-

SYMBOL TABLE 

OB l E-- ASC I 
OAE:.::: -· BAUD 
FBE2-·- BELL. 
F C l d - 8S 
0044- BSF'C 
094Ei-· CAP 
F C 'IC- CEOL 
OA50-··· C:F I G 
0024-- CHAR 
0008- CHR 
Ot:l 1 :;:;..- CLOP 
ooo:>- c �n: 
0006-- CNUM 
O'tCF-- CON 
09C7- COUT 
00!30- CR 
0048-- CRC 
0't6F; - CRN 
OA09:- CRIB 
0060- CURS 
0025:.... cv 
FDFO- D I SF' 
000 1 -- EMTY 
OB5E- END 
OAE2- E X  I T  
0020- F I G  
00 1 8 - F I GS 
0004- F fi_L 
0005- HOLD 
FC58- HOME 
0080- I LL G  
OA92- I LClP 
OA�•:c- I NPT 
OA85- I RTS 
cooo- t<EYB 
0932- I<EYS 
0 9�i0- I<RTS 
0000-. LET 
OOBA- LF 
0042- L I NF 
09 1 D- LOOP 
00 1 F - LSHF 
0032- MA X C  
09F4- M A X L  
C059- MRI< 
OAB2- MS 1 1  

65::;o . DA 
6540 . DA 
6550 . DA 
6560 . DA 
6570 . DA 
9580 . qA 
65'1'0 . DA 
6600 . DA 
66 1 0  . DA 
6620 . DA 
66;-o . DA 
6640 . DA 
6650 • 0�) 
6660 . Dfl 
6670 
66BO 
6690 
6700 
67 1 0  END 
6720 

097B- NBS . .  
09E6- NC:HN 
09BO- NCR 
0990- NLF 
0966- NOLF. 
0040- NOMO 
OAD .l - NOT 
098A- NROU 
OA6E- NRST 
OA59- NSH 
09C:6- NSND 
0000- NULL 
09E7- OUT 
OA25- OVE;:R 
OA82- PRN2 ' I 
OA80- F'RNT 

. DA 

. DA 

. DA 

. DA 

. EQ 

. EN 

FFF2- REM 
0800- R I NG 
OOBB- ROUT 
0007- RSFT 
OA78- RUB 
0040- Ri.JBO 
()988- SEND 
0000- S H I FT 
095 1 - SHOW 
095C- SHW2 
C058- SPA 
OOAO- SPAC 
OAA3- SPACE 
0987- SRTj;l 
CO l O- STRB 
OA03- TEST 
C062- T I NP 
OAB4- TOP 
0002- TOUT 
OA86-· TTY I 
OAOA- TTYO 
0009- VALUE 
0900- V I NT 
OA22- Z ERO 

#$8A 
#!I!AB 
#$B5 c· ..J 
#$A2 
�H·A9 
#$B2 2 
# t�D 
#${;16 6 
#$80 0 
#$1;! 1 1 
# $ 8 9  9 
#$8F ,.., 
#$AB + 
# $ 1 B  F I GU R E S  
#$AE 
#$AF I 
#$8B 
# $ 1 F  L E T T E R S  
* 



. Books Received 
Computers and the Radio 

. Amateur, Phil Anderson. En
glewood Cliffs, NJ: Prentice
Hall, 1982; 23.5 by 17.5 em, 
208 pages, hardcover, ISBN 
0-13-166306-2, $18.95.  

Computer Perfo rmance 
Evaluation: Tools and Tech
n iques for Effective Analysis, 
Michael F. Morris and Paul F .  
Roth. New York: Van Nos
trand Reinhold, 1981; 23 by 
15.5 em, 260 pages, hard
cover, ISBN 0-442-80325-7, 
$24 .95. 

Denotational Semantics: 
The Sco tt-Strachey Ap
proach to Programming Lan
guage Theory, Joseph E, 
Stoy. Cambridge, MA: The 
MIT Press, 1981; 14.5 by 
22.5  em, 414 pages, soft
cover, ISBN 0-262-69076-4, 
$12.50. 

Develop ing S truc tured 
Systems, A Methodology Us-

ing Structured Techniques, 
Brian Dickinson. New York: 
Yourdon Press, 1981; 24.5 by 
17.5 em, 344 pages, soft
cover, ISBN 0-917072-23-5, 
$40. 

International Microcom
puter Software Directory, 
John  Graham and Roy 
Wyand, eds. Los Angeles, 
CA: Imprint Software, 1981; 
27.5 by 21 em, 400 pages, 
softcover, ISBN 0-907352-
03-0, $29.95. 

Laboratory Minicomput
ing, John R. Bourne. New 

·York: Academic Press, 1981; 
15.5 by 23 em, 297 pages, 
h a rd c over ,  I S B N  0-12-
119080-3, $27. 

Operational  Amplifiers 
and Linear Integrated Cir
cuits, 2nd edition, Robert F.  
Coughlin and Frederick F. 
Driscoll. Englewood Cliffs, 
NJ: Prentice-Hall, 1982; 15 

Q UA L I T Y  parts at DISC OUNT PRICES 

1 4  pln·style 3 amp contacts 
BRAND NEW 
P. C.  Mount � SEND FOR OUR , 

"ee I 40 PAGE CATALOG f(ee • 

Circle 1 7  on inquiry card. 

L . E .  D .'s 

R E D  10 FOR $ 1 . 50 
GREEN 10 FOR $ 2 . 00 

YELLOW 10 FOR $2 . 00 
FLASHER L E D  �� 5 VOLT OPERATION � 

JUMBO SIZE 2 FOR $ 1 . 7 0 

Bl POLAR L E D  2 FOR $•1 . 70 

SUB MINI L E D 

---�-:::;---• 079" X ,098" 20m A at 1 .75v 
1 0  FOR $ 1 . 0 0  2 0 0  FOR $ 1 8 . 00 

CONDUCTOR 
RGfji BBON CABLE 

do\ 
-

7 clips tor $ 1.00 100 clips for S12.00 500 clips for $50.00 

by 23 em, 376 pages, hard
cover, ISBN 0-13-637785-8, 
$21.95. 

Operating System Ele
ments: A User Perspective, 
Peter Calingaert, Englewood 
Cliffs, NJ : Prentice-Hall, 
1982; 15 by 23 em, 240 
pages, hardcover, ISBN 0-13-
637421-2, $23 .95 .  

Starting FOR TH, Leo 
Brodie. Englewood Cliffs, NJ : 
Prentice-Hall, 1981; 23 by 
16.5 em, 348 pages, soft
cover, ISBN 0-13-842922-7, 
$15.95. 

Structured Programming 
Using PUC, Joan K. Hughes 
and Barbara J. La Pearl. New 
York: John Wiley & Sons, 
1981; 27 by 21 em, 414 
pages, softcover, ISBN 0-471-
04969-7, $17.95. 

Word Processing, 2nd edi
tion, Arnold Rosen and Rose
mary Fielden.  Englewood 
Cliffs, NJ : Prentice-Hall, 
1981; 23 by 15.5 em, 430 
pages, hardcover, ISBN 0-13-
963488-6, $18 .95 . •  

This is a list of books received a t  BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot 
review or comment on al l  the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 
publishers who sent them. 

TRS-80® MODEL I 
64K CP/M® 

MM- 1 6K 
CP/M 2.2 

$200 
$ 1 25 

with BIOS 
special BOOT - ROM 

$25.00 extra on request 
specify 1 6K, 32K or 48K 

Minimum 1 6K & 1 Disk Drive 

Now enjoy the portabi l ity of CP/M . 
combined with the power of a fu l l  64K of 
R A M  w i t h  t h e  M M - 1 6 K  m e m o r y  
management unit which includes 1 6K of on 
board RAM. The M M-1 6K Wil l  work with 1 6K 
of TRS-80 RAM,. and one d isk but we suggest 
48K and two d isk drives . 

Model I l l  version soon avai lable 
Dealer inquiries Invited 

Martin Data -Systems 
301 0  Santa Monica Blvd. Suite 1 93 

Santa Monica, Ca. 90404 (213) 828-8985 EXT. 929 
$3.50 shipping and handling charge (UPS) check or 

money order. Calif. residents odd 6% soles tax 
CP/M Trademark Digital Research TRS-80 Trademark Tandy Corp. 

Circle 222 on inquiry card. january 1982 © BYTE Publications Inc 387 



Event Queue 1 

January 1 982 

January-February 

Intel Microcomputer Work
shops, various sites through
out the U.S .  Intel's hands-on 
workshops cover a wide se
lection of Intel's microcom
puter components, boards, 
software, operating systems, 

and design tools . The work
shops can be held at your 
company's facility . For infor
mation, contact Intel Corp . ,  
Customer Training, 27 In
dustrial Ave. ,  Chelmsford, 
MA 01824, (617) 256-1374. 

January-March 

Hands-On Local Network 
Workshops, various sites 

throughout the U .S .  This 
series of four-day workshops 
provides hands-on experience 
with a local computer net
work . File, printer, and 
electronic-mail servers, and 
various software and hard
ware components of a local
network computer system 
will be provided. The local · 
network used as the example 

* * * VALUABLE FREE GIFT TO SYSTEM PURCHASERS * * * 

Free subscription to THE SOURCE, ex.tensive data base,600 subjects, via telephone link to 
micros. Offer is applicable for any system in our product line. We offer a wide range of 
CRTs, printers, graphics equipment & software for these systems. Each system is 
completely tested, integrated and ready for plug-in operation when you receive it .  We 
tailor and configure systems to meet your needs and budget. 

CROMEMCO: We proudly announce the inclusion of CROMEMCO in our product 
line. INTRO SALE: 25% off systems/software. 15% off boards/components. 

CALIFORNIA COMPUTER SYSTEMS 2210A: High Quality, Low Price 
ZBO CPU, 1 serial port, 12 slot S-100, disk controller w/CPM 2.2, 64K RAM . . .  $1,750. 
Add our MAX BOX w/dual Shugarts or Qumes and SSM I/0 4 or IMS 110 for 
additional ports. 

IMS 5000 and 8000 SYSTEMS 2 year warranty on boards! 
Z80A, S-100, double density drives (single or double sided) plus optional built jn 
Winchester from 5.5 to 40 MB, DMA disk controller, 64K RAM. Single or double user. 

MULTI-USER SYSTEMS FEATURING TURBO DOS 
TURBODOS: Spectacular CP/M® compatible operating system. Z80 code, interrupt 
driven. Up to 6X faster than CP/M® ; up to 35% increased disk capacity. 
Now available for IMS, TRS-80 Model II, CCS and Tarbell controllers. 

SYSTEMS GROUP (Measurement Systems & Control). CP !M® and MP !M® Systems 
with dual floppies or one floppy + one lOMB Winchester . . . . .  10% off list price. 

TECMAR 16bit 8086 IEEE S-100 system w/8 MHZ option . . . . . . . . . . .  5% off list price. 
Z80 Video Digitization systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5% off list price. 

SD Systems: Boards, kits and systems . . . . . . . . . . . . . . . . . . . . . . . . . . .  10% off list price. 

GRAPHIC SYSTEMS: Advertising-Architects•Designers•Complete package including 
powerful intractive graphics software plus MicroAngelo Graphics Subsystem w/22 
MHZ high resolution green phosphor screen; M9900 16 bit, IEEE S-100 computer 
w/dual 8' floppies, 64K RAM, Multi user capability, Houston Instruments HIPAD 
Digitizer, Mauro Plotter . . . $10,200. lOMB Hard Disk Subsystem option . . . . . $3,400. 

CENTRAL DATA, GODBOUT, SEATTLE COMPUTER: Complete product 
lines now available. 

MAX BOX Mfg by John D. Owens Assoc. 8' dual drive cabinet w/regulated power 
supply, fan, complete internal cabling. Will hold Qumes, Shugarts or remove 
"Siemens" & change to Winchester, horizontally mounted. Excellent design & engineer-
ing, 171/z ' X 51/z ' X 22 . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  $325. 
With 2 801 R .  . . . . . . 275. With 2 double sided drives . . . . . 680. 

PER SCI- THE KING AND QUEEN OF DRIVES 
Modei 299B . . . . . . .  $2,300. Model 277 . . . . . . .  $1,245. Slim line cabinet . . . . .$325. 

MICROANGELO GRAPHICS SUBSYSTEM from Scion . . . . . . . . . . . . . .  $2,295. 
Screenware Pak II . . . . .  ; . . .  · . . . . . .  $350. S-100 Graphics card . , . . . . . . . . . . . . .  $985. 
Color systems now available . , . . . . . . . : . . . . . . . . . . . . .  · .. . . . . . . . . . . .  5% �ff list price. 
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will consist of at least a 
Nestar Cluster One/Model 
A. Write to Architecture 
Technology Corp. , POB 
24344, Minneapolis, MN 
55424. 
January-April 

Computer Network Design 
and Protocols, various sites 
throughout the U .S .  Par
ticipants in this workshop 
wil l  learn to determine 
network-system requirements 
and perform design trade
offs, implement network
communication and control 
protocols, use packet- and 
message - sw i t c h i ng tech
niques, evaluate network 
hardware and software com
ponents, interface local sys
tems to networks, and design 
and build private networks. 
The course fee is $845. Con
tact Ruth Dordick, c/o In
tegrated Computer Systems, 
3304 Pico Blvd . ,  POB 5339, 
Sarita Monica, CA 90405, 
(800) 421-8166; in California 
(800) 352-8251 . 
Ja11uary-April 

Fundamentals of Data Pro
cessing for Administrative 
Assistants and Office Sup
port S taff, various sites 
throughout the U .S .  · The 
American Management Asso
ciations (AMA) has designed 
this three-day course for sec
retaries, assistants, super
visors, and other personnel 
desiring to learn the funda
mentals of data processing 
and its use in offices. Com
puter hardware and softwar�, 
programming languages, and 
technology wi l l  a l l  be 
covered. The team fee for 
AMA members is $470 per in
dividual and $550 for non
members. Individual fees are 
$550 for AMA members and 
$630 for nonmembers. For a 
schedule of dates and loca
tions, contact the AMA, 135 
West 50th S t . ,  New York, NY 
10020, (212) 586-8100. To 
register by phone, call (212) 
246-0800. 



January-june 

Datamation Institute Semi
nars on Information Manage
ment, various sites through
out the U .S .  Databases and 
communications,  systems 
performance, data-processing 
management, word process
ing and office automation, 
c omputer  graphics,  and  
topics o f  general interest are 
among the areas · to be  
covered by these two-day 
semi

.
nars. Fees range from 

$495 to $595 . For schedules of 
times and places, contact 
Karen Smolens, c/o the Cen
ter for Management . Re
search, Datamation Institute 
Seminar Coordination Of
fice, 850 Boylston St . ,  Chest
�ut Hill, MA 02167, (617) 
738-5020. 

january 7-10 
The 1982 Winter Consumer 
Electronics Show (CES), Las 
Vegas Convention Center, 
Hilton Hotel, and the Jockey 
Club, Las Vegas, NV. Con
ferences, ' workshops, semi
nars, sales meetings, press 
events, and exhibits of audio 
and video equipment, com
puters, telephones, and other 
consumer items highlight this 
show. For details, contact 
Consumer Electronics Shows, 
Suite 1607, Two Illinois 
Center, 233 North Michigan, 
Chicago, IL 60601, (312) 
861-1040. 

January 11-13 
Unix and C Conference , San 
Francisco, CA. This confer
ence is sponsored by Uni
Ops, a Unix users group. Tu
torials on the Unix operating 
system and the C language 
and sessions for beginners to 
advanced users will be held . 
Bulletins of information are 
available from Uni-Ops, POB 
5182, Walnut Creek, CA 
94596, (415) 933-8564. 

/anuary 11-15 
Applied Interactive Comput
er Graphics, University ' of 
Tennessee Space Institute, 
Tullahoma, TN. Lectures by 
Sylvan Chasen, Bertrand 

Herzog, and Carl Machover 
are the main features of this 
conference. For technical in
formation, call Dr. F. W. 
Donaldson (615) 455-0631. 
For general information, con
tact Jules Bernard at (615) 
455-0631. 

January 12-15 
Communication Networks 
Conference and Exposition, 
Georgia World Congress 

Center, Atlanta, GA. The 
Communica tion Networks 
Conference is designed to 
bring users and the telecom
munica t ion industry to
gether. The Conference fea
tures sessions, panel discus
sions, and tutorials on voice, 
data, and electronic-mail 
communications. For infor
mation, contact Communica
tion Networks, 375 Cochi
tuate Rd. ,  POB 880, Framing
ham, MA 0170 1 ,  (617)  
879-0700 . 

January 15-16 
Microcomputers in Educa
tion, Uses for the 80s, 
Arizona S tate University, 
Tempe, AZ. The Tenth An
nual Math/Science Confer
ence will emphasize the 
microcomputer as a medium 
for instruction, as a tool for 
research, and as an informa
tion manager. Workshops, 
demonstrations, panel discus
sions, and problem-solving 
groups will be offered . Con
tact Nancy Watson, 203 

* * * GREETINGS TO OUR FRIENDS IN SWITZERLAND * * * 

3M SCOTCH® Diskettes In storage 
box 5 box minimum, price per box. 
740, s· ss/sd ' ' ' ' '  ' '  ' ' '  ' ' '  ' : ' '  . $29.00 
741, s· ss/dd ' ' ' ' ' ' ' ' ' ' '  ' '  ' ' . '  . $35.50 
743, s· dd/dd . . . . . . . . . . . . . . . . .  $4s.so 
744-0, 51/.o • soft sectoredot 744-10; hard 

sectored, single sided . . . . . . . . . .  $2S. 50 
TEl MAINFRAMES, S-100 

MCS 112 . . .  $ 620. MCS 122 . . .  $ 745. 
RM 12 . . . . .  $ 655. RM 22 . . . . .  $ 790. 
OEM & Qty. discounts offered 

HOUSTON INSTRUMENTS · 
PLOTTERS Standard & Intelligent models 
w/surface areas of SVz "  X n· to n ·  X 
17" . Front panel electronic controls. 

DMP-2 . . . .  $ 935. DMP-3 . . . .  $1,195. 
DMP-4 . . . .  $1,295. DMP-5 . . . .  $1,455. 
DMP-6 . . . .  $1,6S5. DMP-7 . . . .  $1,S65. 

TARBELL 
Double density controller . . . . . . . .  $435. 
zso CPU . . . . . . . . . . . . . . . . . . . . . . 395. 

OLIVETTI DAISY WHEEL 
PRINTERS Letter quality print. Quiet 

performance; ideal for office environ
ment. 

Model 211 (20CPS) . . . . . . . . . .  $1,660. 
Model 311 (34CPS) . . . . . . . . . .  2,150. 
Modei Sll (SOCPS) . . . . . . . . . .  3,795. 

Bidirectional tractor: . . . . . . . . . . . $150. 

PMMI S-1000 Modem . . . . . . . . . . .  $3S5. 
Compatible w/telex & Twx. 51 to 600 
baud. On board pulse dialer. 

HAZELTINE 1500 . . . . . . . . . . .  $ sss. 
1510 ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' $  9SO . 
1520 ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' $1,210. 
220 volt models, add $100. 

EPSON MXSO . . . . . . . . . . . . . . . . .  $475. 
MX100 . . . . . . . . . . . . . . . . . . . . . . . .  $725. 
RS 232 Interface . . . . . . . . . . . . . . . .  $ 70. 

TELETYPE 
Modei 4320 AAK . . . . . . . . . . . . .  $1,140. 
Modei 43ASR, S level, 1 "  tape . . .  $2,595. 

MORROW & QUANTUM HARD 
DISK DRIVES at discount prices 

THE MARSHALL: Complete hard
ware/ software protection device for 
hard disk subsystem·. Intelligent tape 
subsystems using v, • tape . cartridge 
wlfile oriented software. Can save & 
restore files by individual names. 

WHITESMITH: The Comp1ete C-com
piler produces optimized native code 
for ZSO. PASCAL from Whitesmith 
allows intermixing of C & PASCAL 
Full PASCAL as defined by Jensen & 
Werth, discounted price. 

dBASE II Brings power of mainframe 
database software to a microcomputer. 
Manual and demo software: . . . . . . . .  $ 50. 
Complete package with money back guar-
antee: . . . . . . . . . . . . . . . . . . . . . . . . . . .  $595. 

COMMUNICATIONS SOFTWARE 
Enables communications from a micro 
to a terminal or to another micro, mini 
or maxi computer. Source code: . .  $250. 

MICROSOFT 
BASIC-SO (interpretor) . . . . . . . . . .  $270. 
BASIC COMPILER: . . . . . . . . . . . .  $305. 
COBOL-SO . . . . . . . . . . . . . . . . . . .  $560. 
FORTRAN-SO . . . . . . . . . . . . . . . . .  $3SO. 
X-MACRO-S6: . . . . . . . . . . . . . . . .  $275. 
muLISP/muSIMP: . . . . . . . . . . . . .  $190. 

MICRO PRO 
WORDST AR: . . . . . . . . . . . . . . . . .  $320. 
MAIL MERGE: . . . . . . . . . . . . . . . .  $110. 

TWX (TELEX II) SOFTWARE . $350. 
Send/receive with a microcomputer 
connected directly to WU line. Eliminate 
paper tape. Messages can be formatted 
w I text editor. 

TEXAS INSTRUMENTS Printers 
TI S10 Basic . . . . . . . . . . . . . . . . . . .  $14SO. 

Prices subject to change without notice 

JOHN D. OWENS 
Associates, Inc . 

SEE OUR AD ON FACING PAGE 

January 1982 © BYrE Publications Inc 3S9 



Event Clueue-------------------------------------------------------------

Payne Hall, Arizona State 
Univers i ty ,  Tempe,  AZ 
85287. Vendors interested in 
exhibiting may contact Dr. 
Gary Bitter, 203 Payne Hall, 
Arizona State University, 
Tempe, AZ 85287, (602) 
965-3322. 

January 19-22 
Hands-on Pascal Workshop, 
Wash i n g t o n ,  D . C .  The  
Hands-on Pascal Workshop 
is a four-day course designed 
by Integrated Computer Sys
tems (ICS).  Teams of three 
will be provided with an Ap
ple Pascal system for use 
throughout the course. Some 
of the skills to be taught will 

be coding in Pascal, using 
s truc tured p rogramming 
techniques, and controlling 
real-time devices. For more 
details, contact ICS, 3304 
Pico Blvd. ,  POB 5339, Santa 
Monica, CA 90405, (800) 
421-8166; in California (800) 
352-8251 . 

January 1 9-22 
Peripheral Array Processors 
for Signal Processing and 
Simulation, Sheraton Nation
al Hotel, Washington, D.C.  
The fee for this course is 
$795. For complete details, 
contact the Continuing Edu
cation Institute, Suite 1030, 
10889 Wilshire Blvd . ,  Los 

In order to gain optimal coverage of your organization's com
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of the · 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications, POB 372, Hancock NH 03449. Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many as three times in this section if it is sent 
to us far enough in advance. 

SENIOR J 0 SOFTWARE ENGINEERS 
Start with unlimited technical resources. Add a 
top-caliber team of professionals well-known for 
developing some ot the most powerful and reliable 
products on the market. Then top it all off with the 
opportunity to work in an environment where you 
can fully demonstrate your creative talents. 

You' l l  find all this with Digital's Language 
Development Department in !\Jew Hampshire
an organization that provides software tools, 
languages, and high-technology support services 
for new products and existing products such 
as the PDP-11 and VAX systems. 

You should have at least 5-10 years of language 
processor or operating systems development 
experience. 

We'll provide a fully competitive salary/ bene
fits package and relocation assistance to a tax-free 
New Engrand that's near a wide variety of cultural 
and recreational attractions. Apply by sending 
your resume and salary history to: Hank Vezina, 
Digital Equipment Corporation, Dept. A01 3817, 
Continental Blvd . ,  Merrimack, NH 03054. 

We are an affirmative action employer. 

�D�DD�D 
We change the way 

the world thinks. 
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Angeles, CA 90024, (213) 
824-9545. 

January 19-22 
The Which C o m p u t e r ?  
Show, National Exhibition 
Centre, Birmingham, Eng
land. Information about this 
show can be obtained from 
Clapp & Poliak, Inc . , 245 
Park Ave . ,  New York, NY 
10167, (800) 223-1956; m 
New York (212) 661-8410 .  

January 20-22 
Texas Computer Show. Dal
las Convention Center, Dal
las, TX. Conferences, panel 
cjiscussions, and seminars 
will be featured at this show. 
The exhibition will include 
word- and data-processing 
equipment plus peripherals. 
Contact the Texas Computer 
Show, POB 214035, Dallas, 
TX 75221,  (214) 761-9108; in 
Georgia (404) 452-0114; in 
Canada (416) 252-7791 . 

January 21-23 
The First Annual Pacific 
Computer Exposition, San 
Diego Convention and Per
forming Arts Center, San 
Diego, CA. This computer 
show will feature approx
imately 200 exhibitions of 
software and hardware of in
terest to business, industry, 
education, and homeowners. 
Contact Gloria Williams, c/o 
Williams Professionals, Suite 
150, 2333 Camino Del Rio S . ,  
San  Diego, CA 92108, (714) 
296-4025. 

January 26-29 
C o mputer Graphics , San 
Francisco, CA. Computer 
Graphics is a four-day course 
designed by Integrated Com
puter Systems (ICS) .  The 
course provides an over
view of the state of the art in 
computer-graphics hardware, 
software, and applications. 
Topics include fundamentals, 

THE BIGGEST NAME IN LmLE COMPUTER� 

TRs-80'� Model ll-Your Best Buy 
In a Business Microcomputer 

UP 
TO 

1 5 °/o 
OFF! 

TRS-80'"computers , o n 
software and peripherals 

Sim i lar values on a l l  merchandise 
CALL TOLL F R E E :  

8 0 0 - 3 5 1 - 1 5 8 0  
I n  Texas 91 5-283-2920 

Van H o rn · Off i c e  S u p p l y  0 ' 
701 W. Broadway - PO Box 1 060 

Van Horn , Texas 79855 
DEALER G055 

Form F48 Provided 
Standard Warranty on Merchandise 

THE NA TIONWIDE SUPERMARKET OF SOUND"' 

Circle 372 on inquiry card. 



color techniques, and how to 
select and implement equip
ment in graphics applica
tions. Contact ICs,· 3304 Pico 
Blvd . ,  POB 5339, Santa 
Monica, CA 90405, (800) 
4�1-8166 ; in California (800) 
352-8251 .  

/anuary 28-30 
Conference on Modeling and 
Simulation on Microcomput
ers_, Bahia Hdte1, San Diego, 
CA. The Society for Com
puter Simti1afi�n - · (SC$) is 
presenting tf{is · conference, 
which features , papers, panel 
discussions, 'imd t;;_torials on 
discrete a"nd continuous simu
lation on microcomputers. 
Contact SCS, POB 2228, La 
j olla,  CA- 92038, ( 7 1 4 )  
459-3888. ' '  

February 1 98� 

, . . 
February 1-3 � 
The 1982 Instructional Com
puting Conferepce; '  Orlando, 
Ft. The objecti�es of the con
ference are to provide in
sights int� the use of comput
ers in · eci�cation;J provide i�
formation "on hardware and 
courseware for instructional 
computing, pro,;.ide contact 
with persons now using in
s tructional compu ting i n  
Florida, and tq cover trends 
in edu<:;�tiona! technology. 
Contact J. Warren Binns, 
S tate of ' Florida· Dept. of 
Education, � Tallahassee, FL 
.32301 . 

.February 14-18 
The · Kuwait Information 
Management Exhibition: , IN
FO Ku�ak Kuwait Interna
tional Exhibition Center, 
Kuwait .  Industrial executives 
from the Middle East are 
among those expected to �t
tend this conference : Exhibits 
and speakers .,will be featured . 
Contact Cla'pp & Poliak In
te�nationiil, 7315 Wisconsin 
Ave . ,  Washington, · D . C .  
2001�, (301) 657-3090. 

, ,  

Febnwry 18-19 
Computer /Micrographics In
terface, Stouffer's Greenway 
Plaza, Houiiton, TX. The 
Computer /Micrographics In
terface is designed for infor
mation managers, systems 
analy$ts, micrographics sys
tems analysts, records man
agers, and others �ho need 
information on comp1.i.'ter and 
micrographic technologies. 
The course is pres�n.ted by 
the Battelle Research In
s t i tu te .  Contact  Bat tel le 
Seminars . and Studies Pro
gram, 4000. Northeast 41st 
St . ,  Seat�le, WA 98105, (800) 
426-6762; in Washington 
(206) 527-0542 . 

February 18-19 
The Second Annual Talmis 
Conference and Exhibit, Chi
cago, IL. The Talmis Confer
ence \'{ill focus on educa
tional and reference · media 
for the institutional, training, 
home-computer, . and video 
markets . . Local computer net
works in education, the 
market for electronic educa
tional and reference media in 
the home, soffware piracy, 
and other �opjcs will be 
discussed. Exhibits of prod
ucts and serviCes will -be 
featured: The r�gistration fee 
is $450. -For more informa
tion, contact Taln'\is, 115 
North Oak Park Ave. ,  Oak 
P a r k ,  IL 6 0 3 0 1 ,  ( 3 12 )  
84&-4001. 

February 22-24 
The Eighth Federal DP Expo, 
Sheraton Washihgto.n Hotel, 
Washington, D .C .  More than 
150 computer companie� will 
display and demonstrate 
hardware and software sys
terr{s and · serv'kes at the 
Federal . DP Expo. Confer
erices on data processing and 
office automation �ill be 
held. Approximately 120 
computer�industry experts 
wiil speak. Contact The In
terface Group, 160 Speen St . ,  
Framingha�: MA 01701, 

(800) 225-4620; in Massachu
setts (617) 879-4502. 

Febn,ary 23-25 
Computers and Automated 
Office Systems Exhibit for 
Caribbean Markets, Holiday 
Inn, Paradise Island, Nassau, 
Bahamas. This show is in
tended to bring ' together 
buyers and distributors with 
the industry. Exhibits of 
equipment for businesses in 
the Caribbean will be fea
tured. For more details, con
tact Ormand Vee Co . ,  8852 
Leslie Ln. ,  Desplaines, IL 
60016, (312) 63�-7347 . . 

February 26-28 
Computer Expo '82, Tupper
ware Convention Center, Or
lando, FL. Focusing on com
puters in education, business, 
industry, professional trades, 
and the hofne, the Computer 
Expo '82 will feature exhibits 

of computers and peripher
als . It is sponsored by Adven
ture International .  General 
admission is $5 . For details, 
contact Computer Expo '82, 
377 East Highway 434, POB 
1185, Longwood, FL 32750, 
(305) 339-1 731 . 

March 1 98 2  

March 1-4 
Robots VI Conference and 
Exposition, Cobo Hall, De
troit, MI. An estimated 6000 
manufacturing executives 
and engineers are expected to 
attend the Robots VI Confer
ence, which features the 
latest in robotics technology 
and equipment .  Among the 
topics to be addressed are as
sembly, foundry operations, 
aerospace applications, vi
sion and handling, research 

1 6  PLUS 
MEMORY EXPANSION FROM 16K TO 32K FOR THE 

Co. • o· · n . . � . � 
Co .. nuy· � n  .·.·. , .... 1wa r ·' ' "' L. ft  

shipping from stock 

•. No soldering ! Easy to plug i n !  
• Fits under RF shield - complete instructions included 
• Allows video display (graphics) to reside 

anywhere in the 32K memory 
• Call or write for our complete catalog of 

Color Computer products! 

4:>�����f:�i�:����E ® 
6809 Spec i a l i st s  (71 4) 436-351 2  

Circle 99 on inquiry card. 

Computerware is a trademark of Computerware. 
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and development, and ses
sions on human factors asso
ciated with robotics. Cincin
nati Milacron, Unimation, 
and Hitachi America are a 
few of the companies that 
will be exhibiting at this 
show. The show is being 
sponsored by Robotics Inter
national of the Society of 
Manufacturing Engineers 
( Rl ! S ME ) .  C o n t a c t  the  
Rl/SME, One SME Dr. , POB 
930, Dearborn, MI 48128, 
(313) 271-1500, ext. 416. 

March 2-4 
The 1982 Vancouver Island 
Business Show, Empress Ho
tel, Victoria, British Colum
bia, Canada. The Vancouver 
Island Business Show features 
word-processing, communi
cations, and office systems. 
The show provides the Van
couver Island business com
munity with the opportunity 
to meet face-to-face with 
many Canadian suppliers of 
computer equipment.  For in
formation, contact Southex 

Exhibitions, 202-2695 Gran
ville S t . ,  Vancouver, British 
Columbia, V6H 3H4, Cana
da, (604) 736-3331 .  In eastern 
Canada, contact Judy Hurd, 
1450 Don Mills Rd . ,  Don 
Mills, Ontario, M3B 2X7, 
Canada, (416) 445-6641. 

March 7-10 
The Eleventh Annual TI-MIX 
Symposium, Las Vegas Hil
ton, Las Vegas, NV_ TI-MIX 
is an organization for Texas 
Instruments computer users. 

The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® III. 
The Datasouth DS120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter® III at only a frac
tion of the cost The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes_ Standard features 
include: 

• 165 cps bidirectional printing • RS232 interface 
• Horizontal & Vertical Tabs • 20 mA Current Loop interface 
• Page Length Selection • Top of Form • 110-4800 baud operation • Adjustable Margins 
• 1000 character print buffer • Double wide characters 
• X-on, X-off protocol • Parity selection 
• Self Test • Optional APL character set 

Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts- In numerous instal
lations, entire networks of terminals have been upgraded to take advan-
tage of today's higher speed data 
communications services_ LSI 
microprocessor electronics 
and strict quality control en
sure dependable performance 
for years to come_ When ser
vice is required, we will 
respond promptly and effec
tively- Best of all, we can de
liver immediately through 
our nationwide network of 
distributors- Just give us a 
call for all the details-

data®@M�[[u computer corporation 
4740 Dwight Evans Road • Charlotte, North Carolina 2821 0 • 704/523-8500 
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Its annual symposium fea
tures exhibits, a business 
meeting, and a new products 
workshop. Individual presen
tations, panel discussions, 
and workshops are planned. 
Contact TI-MIX, MIS 2200, 
POB 2909, Austin, TX 78769, 
(512) 250-7151. 

March 9-11 
The 1982 Interna tional  
Zurich Seminar on Digital 
C ommunications, Zurich, 
Switzerland. The theme of 
this seminar is "Man-Ma
chine Interaction . "  I ts aim is 
to present recent advances in 
theory and applications of 
digital-communication sys
tems.  Services, facil i ties, 
ergonomics, and their impact 
on peripheral equipment, sys
tems architecture and design, 
as well as I/0 (input! output) 
concepts and principles, will 
be covered. For details, con
tact Secretariat '82 IZS, M. 
Frey, EAE, Siemens-Albis 
AG, POB CH-8047, Zurich, 
Switzerland. 

March 10-12 
Cincinnati Business Show, 
Cincinnati Convention Cen
ter, Cincinnati, OH. The Cin
cinnati Business show fea
tures the latest in business 
technology, office systems, 
and products. Seminars will 
also be presented. For infor
mation, contact Ray G .  
Nemo, 5679 Creek Rd. ,  Cin
cinnati, OH 45242, (513) 
531-5959.  

March 1 9-21 
The Seventh West Coast 
C o m p u t e r  F a i r e ,  C i v i c  
Auditorium and Brooks Hall, 
San Francisco, CA. Atten
dance this year is expected to 
reach 35, 000. More than 300 
exhibitors and a wide assort
ment of seminars make this 
one of this largest annual 
computer shows. For more 
information, contact The 
Computer Faire, 333 Swett 
Rd. ,  Woodside, CA 94062, 
(415) 851-7075 . •  



Clubs and Newwsletters 
Program I nnovators 

Program Innovators is a 
new club for Texas Instru
ments TI-99/4 programmers 
and enthusiasts. For informa
tion, contact Gene Hitz, 2007 
North 71st, Wauwautosa, WI 
53213, (414) 453-0499.  

Intel 
Has Solutions 

Articles on single-board 
computers, notes on how to 
use Intel programmable
memory integrated circuits, 
new Intel products, new liter
ature, and microcomputer 
workshops are included in 
Solutions, a bimonthly publi
cation available free from In
tel Corp . ,  3065 Bowers Ave . ,  
Santa Clara, CA 95051, (408) 
987-8080. 

Computers 
In Education 

The New Hampshire Asso
ciation for Computer Educa
tion Statewide (NHACES) 
has evolved to serve in an ad
visory capacity to public 
school educators regarding 
computer education and the 
use of computers in public 
schools in New Hampshire. 
NHACES is working to in
crease computer literacy and 
the use of computers in 
schools, improve the quality 
of computer education, and 
coordinate the dissemination 
of information regarding 
computer education, hard
ware, and software. Direc
tories of products and ser
vices will be c!eveloped, 
maintained, and distributed 
to all members of NHACES. 
For complete details, contact 
NHACES, c/o Richard F .  
Antonak, Department o f  
Education, University o f  
New Hampshire, Durham, 
NH 03824. 

VolceNews Reports 
on Speech 

Technology 

VoiceNews is a new pub
lication devoted to speech
synthesis and speech-recog
nition technology. Published 
ten times a year, VoiceNews 
describes speech products 
such as integrated circuits, 
boards, peripherals, and sys
tems. The newsletter also re
ports on applications for 
speech I/0 (input! output), 
e x h i b i t i o n s ,  c o m p a n i e s ,  
courses, conferences, and 
other events in the voice
technology field. Subscrip
tions to VoiceNews are $95 
per year. Contact Stoneridge 
Technical Services, POB 
1891, �ockville, MD 20850, 
(301) 424-0114. 

Apples 
In North Carolina 

TAC (Triad Apple Core) is 
made up of Apple users inter
ested in home and business 
applications for the Apple . 
T AC Notes is the club's 
monthly newsletter. For in
formation, contact Mitzi T.  
Grey, Triad Apple Core, 
POB 1624, Lexington, NC 
27292, (704) 352-7126. 

FORTRUG 

FORTRUG is interested in 
popular computers for per
sonal, hobby, and business 
uses. The club meets monthly 
on the third Tuesday at 7 
p . m .  at the Corsair Computer 
Corporation, 7952 Highway 
80, West Fort Worth, TX 
76116 .  Meetings cover appli
cations, programming, prob
lem solving, and idea ex
change. A majority of mem
bers use TRS-80 computers. 

No dues or fees are collected. 
FORTRUG can be contacted at 
the above address or by call
ing Linda Gill, (817) 731-
8439, or Patrick Coyne, (817) 
429-7055 . 

TRS-80 Color 
Computer Newsletter 

The Rainbow is a monthly 
newsletter dedicated to Radio 
Shack's TRS-80 Color Com
puter. A typical issue con
tains feature stories, hints 
and tips on operation, sample 
programs, and reviews of 
new products. Annual sub
scriptions are $12 . Contact 
Rainbow, 5803 Timber Ridge 
Dr.,  Prospect, KY 40059, 
(502) 588-6171. 

South Florida 
Computer G roup 

SFCG ( S o u t h  F l o r i d a  
Computer Group) has user 
groups for 6800, 8080, Z80, 
TRS-80, PET, Apple, Digital 
Group, and other microcom
puter systems. The Miami 
and Fort Lauderdale areas are 
covered by SFCG's two sec
tions. They publish the l/0 
Newsletter. 

The SFCG Fort Lauderdale 
Section meets on the second 
Monday of each month at 8 
p .m.  Membership and news
letter are $8 per year. Con
tact SFCG, Fort Lauderdale 
Section, POB 698, Holly
wood,  FL 33022, (305)  
922-0935 . 

The Miami Section of the 
SFCG meets on the third 
Tuesday of each month at 8 
p .m.  Membership and news
letter are $5 per year.  
For information, contact 
SFCG, Miami Section, 240 
Northwest 203 Terrace,  
Miami, FL 33169,  (305 ) 
653-0669. 

IBM Personal 
Computer Group 

The Philadelphia Area IBM 
Personal C omputer User 
Group has been formed. 
Group activities are spon
sored, and a monthly news
letter is planned. Members of 
other IBM Personal Com
puter groups are invited to 
submit articles and ideas to 
the newsletter and the group. 
For information, contact 
Craig W. Uthe, 4101 Spruce 
St . ,  Apt .  311, Philadelphia, 
PA 19104, (215) 387-8208 . 

Osborne 
Software Users 

The Osbo rne Business 
Software Users Group pro
motes the use of Osborne/ 
McGraw-Hill software. A 
newsletter is planned, and 
assistance to new users on im
plementation of the software 
will be provided. Member
ship fees are $10, which en
titles you to a newsletter sub
scription, bug reports and 
fixes, and access to compat
ible business software on 
8-inch disks. Contact the 
Osborne Business Software 
Users Group, Suite 11, 2256 
Main St . ,  Otay, CA 92011, 
( 714) 423-0538. 

Computer 
Telephone Directory 

The On-Line Computer 
Telephone Directory is a 
quarterly publication that 
p rovides informa tion on 
computer bulletin-board sys
tems and software, terminal 
equipment and software, and 
telephone numbers of free-ac
cess bulletin-board systems 
across North America. Con
tact The On-Line Computer 
Telephone Directory, POB 
10005, Kansas City, MO 
64111 . •  
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Apple 
Ampergraph, a graphics 

utility program for the Apple 
II. Floppy disk, $25. Midwest 
Software, POB 9822, Madi
son, WI 53715. 

Cribbage, a board game 
for the Apple II. Floppy disk, 
$24 . 95.  On-Line Systems, 
36575 Mudge Ranch Rd. ,  
Coarsegold, CA 93614. 
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Sofhware Received 
Discounted Cash Flow/ 

Manufacturing Costs Estima
tor, a business package for 
manufacturing and engineer
ing applications for the Apple 
II. Floppy disk, $149. Centec, 
Inc . ,  11260 Roger Bacon Dr. , 
Reston, VA 22090. 

Disk Prep, a disk-testing 
and formatting program for 
the Apple II. Floppy disk, 

I 
$25 . Sympathetic Software, 
9531 Telhan Dr. ,  Huntington 
Beach, CA 92646. 

Event Cruncher, critical
path-method analysis pro
gram for the Apple II. Floppy 
disk, $85. Notforhire S oft
ware, 1671B River Village, 
Fort Belvoir, VA 22060 . 

Fender Bender, an arcade 
game for the Apple II .  Floppy 

disk, $24 .95. California Paci
fic Computer, 1623 Fifth St . ,  
Davis, CA 95616. 

Genetic Drift, a graphics 
arcade game for the Apple II.  
Floppy disk, $29.95. Br0der
bund Software, 2 Vista Way, 
San Rafael, CA 94901 .. 

The Graphics Printing Sys
tem, screen-graphics printing 
system for the Apple II .  Flop
py disk, $109.95. Progressive 
Software, Suite 323, Blue Bell 
West, Blue Bell, PA 19422. 

Handicapped Typewriter, 
Version 2, a "non-keyboard 
typewriter" program for the 
physically disabled for the 
Apple II. Floppy disk, $99. 
Rocky Mountain Software, 
2 14-131 Water S t . ,  Van
couver, British Columbia, 
V6B 4M3, Canada. 

Orbitron, an arcade game 
for the Apple II. Floppy disk, 
$29.95. Sirius Software, 2011 
Arden Way #225A, Sacra
mento, CA 95825. 

Painter Power, a high-res
olution-graphics develop
ment system for the Apple II. 
Floppy disk, $39.95. Micro 
Lab, Inc . ,  2310 Skokie Valley 
Rd . ,  Highland Park,  IL  
60035. 

Print II, a print-formatting 
utility for the Apple II .  Flop
py disk, $24. 95 .  Computer 
Systems Design, 2139 Jack
son Blvd . ,  Rapid City, SD 
57701. 

SAT English 1 ,  a tutorial 
program for the Apple II.  
Floppy disk, $25. Micro Lab, 
Inc. (see address above) .  

Shuffleboard, a graphics ar
cade game for the Apple II. 
Floppy disk, $29.95. In
novative Software Design, 
Inc. ,  POB 1658, Las Cruces, 
NM 88004. 

Space Quarks, a graphics 
arcade game for the Apple II .  
Floppy disk, $29.95. Br0der
bund Software (see address 
above) .  
Star Thief, a graphics ar
cade game for the Apple II. 
Floppy disk, $29 .95. Cavalier 



Computer, POB 2032, Del 
Mar, CA 92014. 

Stock Forecasting System, 
a program for stock investors 
for the Apple II. Floppy disk, 
$175 .  Urban Aggregates,  
Inc . ,  6431 Brass Knob, Col
umbia, MD 21044. 

Universal Graphics, high
resolution graphics develop
ment package for the Apple 
II. Floppy disk, $39 .95. Sym
pathetic Software (see ad
dress above) . 

Atari 
Forest Fire, a fire-fighting 

simulation for the Atari 800. 
Floppy disk, $20 .95. Dyna
comp, Inc . ,  1427 Monroe 
Ave . ,  Rochester, NY 14618. 

Galactic Chase, a graphics 
arcade game for the Atari 
400/800. Cassette, $24. 95; 
floppy disk, $29.95.  Spec
trum C omputers,  26618 
Southfield, Lathrup Village, 
MI 48076. 

Stud Poker, a card-game 
program for the Atari 800. 
Floppy disk, $15.95. Dyna
comp, Inc . (see address 
above) .  

Supergraphics, a three
dimensional graphics and col
or game development system 
for the Atari 800. Floppy 
disk, $39 .95 .  United Software 
of America, 750 Third Ave. ,  
New York, NY 10017. 

North Star 
Cranston Manor Adven

ture, an adventure game for 
the North Star. Floppy disk, 
$21.95 .  Dynacomp, Inc. ,  
1427 Monroe Ave . ,  Roches
ter, NY 14618. 

Renumber, a utility pro
gram for the North Star. 
Floppy disk, $39 .50. Elec
tronic Technicians Software 
Services, 1072 Casitas Pass 
Rd. ,  Carpinteria, CA 93013. 

Scan, a utility program for 
the North Star. Floppy disk, 
$29.50. Electronic Techni
cians Software Services (see 
address above) .  

TRS-80 
Asylum, a graphics adven

ture for the TRS-80 Model I 
or. III. Floppy disk, $19.95.  
M�d Systems Software, POB 
2674, Chapel Hill, NC 27514. 

A tlantean Odyssey, a 
graphics adventure for the 
TRS-80 Model I. Floppy disk, 
$29.95.  Interpro, POB 4211, 
Manchester, NH 03108. 

Blockade, a graphics ar
cade game for the TRS-80 
Color Computer. Cassette, 

$14 .95 .  Interpro (see address 
above) .  

Color Computer Disas
semble�, a utility program for 
the TRS-80 Color Computer. 
Cassette, $19 . 95 .  Interpro 
(see address above) .  

Domes of  Kilgari, an ad
venture game for the TRS-80 
Model I and III. Cassette, 
$19 .95. The Programmer's 
G ui ld ,  POB 66,  P e t e r
borough, NH 03458. 

. Invasion Force, <:� strategy 

game for the TRS-80 Model I .  
C a s s e t t e ,  $ 1 4 . 9 5 .  R a d i o  
Shack, One 1800 Tandy 
Center, Fort Worth , TX 
76102. 

Package #1, five graphics 
arcade games for the TRS-80 
Model I Level I I .  Cassette, $7. 
Programmable Software, 508 
Margin Rd. ,  Lebanon, PA 
17042. 

Raaka-Tu, an adventure 
game for the TRS-80 Level II, 
Models I and Ill. Cassette, 
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$14. 95. Radio Shack (see ad
dress above) .  

Space Warp, a strategy 
game for the TRS-80 Level II, 
Models I and II.  Cassette, 
$14.95. Radio Shack (see ad
dress above) .  

gram for the TRS-80 Model I .  
Cassette, $24 .95.  Interpro 
(see address above) . 

Ultra-Man, a utility pro-

Wordsmith, a word-pro
cessor p rogram for the 
TRS-80 Model I Level II.  Cas
sette, $14.95.  ABS Suppliers, 
Suite 4A, 3003 Washtenaw, 

This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on Joan to BYTE and· is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro� 
priate) the alternate forms in which they are available. 

Don't waste samples on input which 
contains no added information. 

The two·card PIXELCASTER® 
(S100 size) allows powerful image processing via RS·232. 
Using a map, it samples a group of Pixels, and returns them 
to the host in ASCII. Application programs can be written in 
any language. 

' 
System $1485 

DIGITAL CONTROLLER PDC-8106 $790 
• 256 x 256 x 4 Sample Resolution per Field 
• 1024Sample Points independently positioned anywhere 

on the screen 

• Programmable Sample Output Order 
• Z80A CPU Intelligent Image Preprocessor ' 
• RS·232 300 - 19.2 K BAUD, 2 CH. Modem Control 
• 2716/2732 Prom·based Monitor 
• ASCII Command Protocol Load, Dump, Sample, 

Reset, Load, Offset 
• IK BYTE Ram Buffer for Code and Data, memory 

expandable via card connector • Real Time Interrupts: Horiz. and Vert. Sync 
• Pixel Positions base register addressed 
• NMI Switch for program development 

VIDEO INTERFACE ' PVD-8000 $790 
• NTSC Video Input - RSJ70 
• Precision Window Digitizer - dual threshold 
• Sample Clock 3.58 MHz locked to color carrier • 32 Sample Modes - 32 Output Display Modes 
• Intelligent Sync Extraction 
• Auto/Computer Frame Control 

Video Expansion Card -Avai/ab/eSoon LogiGate 
• 14 MHZ Sample Clock - resolves 70 ns 
• 4-Bit Video Digitizer - resolves 16 levels 
• Dual 8-Bit DACS - set digitizer window 

P. O. BOX 3 0 8  
TILLAMOOK, OR. 97141 ORDER' (5031 842- 6471 

396 january 1982 © BYTE Publications Inc Circle 73 on inquiry card. 

Ann Arbor, MI 48104. 

ZX-80 
Super Z, extended BASIC 

commands for the Sinclair 
ZX-80. Cassette, $9.95. Lamo
Lem Laboratories, POB 2382, 
La Jolla, CA 92038. 

ZX-80 Home Computer 
Package, utility and graphics 
programs for the Sinclair 
ZX-80.  Cassette ,  $9 . 9 5 .  
Lamo-Lem Laboratories (see 
address above) .  

Other Computers 
IBMP AK, a program to 

convert Flex files to IBM for
mat for 6809-based Flex sys
tems. Floppy disk, $125. 
Helix Enterprises, 504 Fort 
Drum Dr. , Austin, TX 78745 . 

Magic Typewriter Ver 3.0,  
a word-processing system for 
CP/M. Floppy disk, $350. 
California Digital Engineer-

ing, POB 526, Hollywood, 
CA 90028. 

Management Simulator, a 
b u siness s i m u l a t i o n  f o r  
C P / M .  8-inch disk, $26.45. 
Dynacomp, Inc . ,  1427 Mon
roe Ave . ,  Rochester, NY 
14618. 

Rubik Cube Unscrambler 
Program. BASIC program 
listing, $12. Wray, 31 Church 
Green, Totternhoe, Dun
stable, Bedfordshire, LU6 
1RF, England. 

Unica and XM-80, a Unix
like operating system fer 
CP/M and a macroassembler 
for the Z80. Floppy disk. 
$195 . Knowlogy, POB 283, 
Wilsonville, OR 97070. 

Valdez, a maritime simula
tion for CP/M. 8-inch disk, 
$22 .45. Dynacomp, Inc. (see 
address above) . . • 

IB�TI 
Back Issues For Sale 

The following issues are available: 

$2.00 eli. $2.75 ea. $2.75 ea. $3.25 ea. 
July 76 May 78 Oct. 79 Feb . 8 1  
Apr. 77 June 78 $3.25 ea. Mar. 8 I  
May 7 7  July 7 8  Nov. 7 9  Apr. 8 1  
June 77 Aug.  78 Dec. 79 May 8 1  
July 77 Sept. 78 Jan. 80 July 8 I  
Aug. 7 7  Oct.  7 8  Mar.  80 Aug. 81 
$2.75 ea. Dec. 78 Apr. 80 Oct. 8 1  
Sept. 77 Jan.  79 May 80 Nov.  8I  

Nov.  77 May 79 June 80 Dec. 8 1  
Dec. 77 June 79 July 80 

Feb . 78 July 79 Aug. 80 

Mar. 78 Aug. 79 Oct. 80 

Apr. 78 Sept. 79 Dec. 80 

The above prices include postage in the US. Please add $.50 
per copy for Canada and Mexico; and $2.00 per copy to 
foreign countries (surface delivery). 

Send requests with payment to: 
BYTE M agazine 

7 0  Ma in St, Peterborough N H  03458 
Attn: Back Issues 

• Payments from foreign countries must be made in US funds payable at a US bank. 

• Please allow 4 weeks for domestic del ivery and 8 weeks for foreign delivery. 



An Effective· 
Text-Compression Algorithm 

It i s  often desirable to be able to 
compress data: to encode it in a 
shorter form than normal so that it 
takes up less storage space. In a recent 
case, I found it essential. I was con
structing a word-processing system 
based on a computer that had only 
4096 bytes of memory. Into that tiny 
space, I had to cram the program as 
well as words for it to process. 

Choice of compression algorithm is 
dictated by the data characteristics 
and the amount of space and running 
time tolerable in the compressing and 
decompressing routines. In this case, 
the data was general English text, 
which is probably the least com
pressible of any. The compression 
routines had to be small and simple, 
but not necessarily fast. 

After some figuring, I came up with 
an algorithm that was fairly simple to 
implement, quick in execution, and 
effective . It can usually squeeze text 
to 7s % of its original size. While it 
may have been written before, the 
algorithm was new to me. Anyone 
who needs to compress general text 
may find it useful, too. 

The branch of mathematics called 
information theory says that data is 
compressible in so far as it is predict
able. That is, the minimum number 
of bits needed to convey a particular 
message (using message to mean a 
piece of information) depends on how 

About the Author 
David Cortesi has had extensive experience 

in the computing world, including work in the 

fields of machine repair and marketing and as a 
developer of interactive software. He recently 
dropped out of the mainframe computer 
business to write about, and experiment with, 
personal computers. 

David Cortesi 
2340 Tasso St. 

Palo Alto, CA 94301 

many unique messages might be sent. 
At one limit, if only two messages are 
sent or stored, then only one bit is 
needed to encode them. Paul Revere's 
warning signal in the tower of the Old 
North Church could have been such a 
s y s t e m :  "0 = la n d ,  1 = se a . "  
(Historically, the famous signal was, 
of course, "one if by land, two if by 
sea . ") At the other extreme, if ab
solutely any message at all might be 
sent, then an infinite number of bits 
would be needed to encode any single 
message uniquely . 

Ordinary data falls somewhere be
tween those theoretical limits, usually 
much closer to the one-bit end than to 
the other. For ' any list of practical 
messages, a theoretical minimum 
number of bits is needed to represent 
any one message . Often, the number 
of bits actually 11sed to store informa
tion is larger ' than the theoretical 
minimum. The excess bits are redunc 
dant .  The aim of data compression is 
to remove as much · redundancy as 
possible. 

Character data encoded in the 
ASCII (American Standard Code for 
Information Interchange) format con
stitutes a set of 128 possible messages. 
Any of the 128 pieces of information 
can be encoded in 7 bits, as a binary 
number between 0 and 127. Micro
processors designed around an 8-bit 
word store ASCII characters one per 
word, for convenience. The inconve
nient alternative is to store one and 
one-seventh characters per word; 
which would complicate programs 
considerably . . This convenience is 
bought at a cost of 12 % redundancy 
(1 redundant bit in 8) .  

Any one collection of data may 
have even more redundancy . A pro-

gram in BASIC uses only the upper
case letters, digits, and limited punc
tuation; fewer than 64 unique 
characters. The BASIC vocabulary of 
possible messages could be repre
sented in a code of just 6 bits per 
character. It's feasible to write a pro
gram that would compress a BASIC 
source file so that every 3-byte group 
expresses four 6-bit letters . This 
compression is achieved by predicting 
and  encoding  for  a smal ler  
vocabulary of messages in  the data . 

Another type of compression 
requires knowledge of another kind 
of predictable characteristic: tlie 
statistical distribution of messages in 
the data. If you could confidently 
predict that, for example, SO % of all 
the characters in a file were the letter 
Z, you could arrange an �ncoding 
based on these rules: 

• a 1 bit stands for Z 
• a  0 bit says "take the next 7 bits as 
an ASCII character other than Z" 

This would produce a nice compres
sion. Fifty percent of the letters in the 
file (the Zs) would be stored as single 
bits; the other SO % as groups of 8 
bits. The average number of bits used 
to store a character would be 4 .S .  
This scheme can be  generalized by 
adding · more rules, until every nth
commonest let ter is encoded in 
exactly by n bits (i . e . ,  the most com
mon character is encoded in 1 bit, the . 
second most common is encoded in· 2 

bits, and so on) .  
Two things are wrong with this 

scheme and its generalized variations. 
It isn't effective unless each character 
is stored as a variable number of bits, 
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Listing 1: Text-compression algorithms as described in the text, written in a loosely structured pseudocode based on Pascal. The 
notation @pointer means "the byte addressed by pointer. " 

p r oc e d u r e  C OMPRE S S ( AD I N : po i n t s  to the i np u t ;  
A�OUT : po i n t s  to the o u tp u t )  

loc a l  by t e s  TH I S , THAT , 
loc a l  n umbe r s  F I RST , SECOND . 

RE PEAT 
B EG I N  

TH I S  : =  @ AD I N  
F I RS T  : =  MEMBER ( TH I S , l 3 )  
I F  ( F I RS T  � 1 3  ) THEN 

B EG I N . 
THAT : =  @ ( AD I N+ l ) 
SECOND : =  MEMBER ( THAT , 8 ) 
I F  ( SECOND � 8 )  THEN 

BEG I N  

( p i c k  u p  n e x t  c h a r ac t e r )  

( TH I S  i s  i n  t h e  l ong l i s t )  

( c he c k  t h e  n e x t  b y t e ) 

( THAT i s  i n  s ho r t l i s t )  
( b u i ld a d i g r ap h )  

TH I S  : =  a d i g r aph made f r om F I RS T  & S EC OND 
: =  AD IN+l AD I N  

END 

END 
END I F  

END 
END I F  

@ADOUT : =  TH I S  
ADOUT : =  ADOUT+ l  
AD I N  : =  AD I N + l  

( s t o r e  by te o r  d i g r ap h )  
( a nd b ump th e po i n te r s )  

UNT I L  ( TH I S  = s t r i n g - e nd-ma r k e r  by t e )  
END COMPRES S · 

func t i on MEMBER ( LETTER : a byte ; L I S TS I Z E : a n umbe r )  
RETURNS a n umb e r  

( th i s  f u nc t i on r e t u r n s  t h e  o r ig i n- z e r o  i n d e x  o f  LETTER i n  
TABLE i f  i t  i s  t h e r e ,  o r  a fa i l u r e  s i g n a l  i f  i t  i s  n o t . 
For c l a r i ty the s ig na l  i s  shown a s  a too- h i g h  i nd e x , b u t  
i t  c o u l d  be a ny t h i ng , e . g .  s e t t ing t h e  c a r r y  f l ag . )  

l o c a l  po i n t e r  P ,  l o c a l  n umb e r  T .  

P : =  add r e s s  o f  TABLE ( po i n t  to " e t ao i n s h r d l u " ) 
T : =  L I STS I Z E 

REPEAT 
BEG I N  

END 

I F  LETTER = @ P  ) THEN GOTO FOUND 
P : =  P + l  
T : =  T- 1 

UNT I L  ( T = O  ) 
RETURN L I S TS I Z E ( i nd i c a te fa i l u r e )  

FOUND : ( LETTER i s  i n  the f i r s t  L i S TS I Z E e l eme n t s  o f  TABLE ; 
a t  th i s  po i n t  T i s  i n  the r a nge L I ST S I Z E . .  1 )  

RETU RN L I S TS I Z E- T  ( . .  o r ig i n - z e r o  i nd e x ) 
END MEMBER 
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Listing 1 continued: 

p r oc ed u r e  DECOMPRE S S ( ApCOMP : po i n t s  to the c omp r e s s e d  i np u t ; 
ADNORM : po i ri t s to thg q u tp u t )  

l oc a l  b y t e s  T H I S ,  THAT , 
loc a l  n umbe r T .  · 

REPEAT 
BEG I N  

TH I S  : =  @ ADCOMP 
I F  ( B i t  7 o f  TH I S  i s  a 1 

BEG I N  
THEN 

T : =  e x t r ac t ed b i t s " a a a a "  of TH I S  
@ ADNORM : � · TABLE [ T ]  
ADNQru{ : = -

ADNORM+ 1 
T . : =: : 'ex t r ac te d  b i t s  " b bb " o f  T H I S  
TH I S  : =  TABLE [ T ]  

END , ' 
. 

END I F  
@ ApNORM : ::: TH I S  ( s to r e  2 n d  o r  only c h a r ac t e r ) 
ADNORM : =  ADNORM+l 
ADCOMP : =  ADCOMP+i 

END 
UNT I L  ( TH I S  = s t r i ng - e nd-ma r k e r  byte 

END DECOMPRE S S  

without regard to the word size o f  the 
processor. This usually makes tpe 
compression and decompres�ion pr'o
cesses complex and slow. S�cqpd, it 
won't work at all if the predictron of 
letter frequencies is wrong. If the "two 
rules above are appUed to a file that 
contains no Zs, then all letters will 
fall under the second rule and be 
sto'red as 8 bits, one rr\ore than 
necessary. In general, if the data is 
not as predicted, this algorithm will 
expand it instead of compressing it .  
The more rules in the aigorithm, the 
more predictions the compute� makes 
about the data, a�d thE; greatE;r the 
error when the predictions are �rong. 

Let's try another aP,proach to com
pression and accept that it's a prac
tical necessity 'to r�speot � the 
machine's 8-pit word : boundaries. • , . I. · . :  . 
Each word can represent any one of 
256 messages. Is there a way to· make 
full use of all 256 me�sages:? If so, we 
would eliminate at least tfie . basi� 
12 % redundancy. If some of th�' new 
mes�ages can b� made to ·�tand f�r 
groups of the old ones (the ' ASCII 
characters) then even ' more redu·n� 
clancy woulc;l be eliminated. 

A word of caution. The computer 
makers already may have made t 

'fiHY SHQ�LD Y{)U PAY FOR THEIR AD SPACE ? , .  

You 'H see �any large mai'l order' ads,  �I I  
with the lowest price .  We think that's 
fu n ny because ,we · know what those 
large· ads cost C)nd wtW has to pay for 
thE7m - YOU ! At Futra:' Oompany,, :ve try 
to provide our customers with true · 
value.  True val ue to 'the customer is not 
i n  larger ads .but in better ·s�rviCe. �utra 
has sold th �_oug�. mail o_rder fw t��· past 
fou r  years. Our  replftatJ�>n for fa�t 
del ivery and cou rteous 'service has 
flourished.' .  Most" cif our' sales are.. repeat cus.tonie�s or referrals. 
that. So, why pay for thei v1a space? Look dver tl'ie l ist qf product . l i n·�� we , � ... 
carry an� . cal l  ·liiS' �.he� you need:;a quote on a specific p�oduct; 'StoP, payi ifg for 
a.� space and c?ns1der true valu!'!. , 
FUT�� "Siar Values" · , ,., . . · �� ' 
Microsoft z-so Softcard . \ . .  
Microsoft 16k Ramcard . , . 
Videx Videoterm ·:: . . . . . .  . 

. . . . .  $269.00 
. . . . . .  , . .  . .  . .  . .  1 29.00 . . . ' . • • • .  ' . . . . . . .  265.00 

Xerox 820 . . . . . . ' -- . .  . • . . . .  . .  . .  . .  . .  . . .  $CALL 
Vector Graphics . . . . . . . . . . . • . • . . CALL 
Altos 8000 •series . . . . . .  . . . .  . .  . .  . . . .  CALL 

Epson MX·100 & ,MX-80/ft. 
Zenith 12" Green Monitor 
Novation Apple-Cat-Modem . 
SOFTWARE: . · 
Wordstar 3.0 (Apple) . .  : . . . 
Peachtree/40 (Apple) . . . . . .  . 
Peachtree/5 (8" CP/M) . . .  . 

cs COMMODOII CORVUS ·., 

CKARO 
" "  MICRO fOCUS MICII01 PIIO 

FUTRA 
COMPANY 

=��Anoi PAHASONIC PEACHTREE 

Circle 1 58 on i nqui �y card. 

. . .  . .  . .  . .  . . .  . CAL� 
. . ' . . . .  119.00 

319.00 

SUPPLIES: ' 
Scotch Diskettes 
744-0, 10:· 16 RH 5" 
745'0 RH DS/00 51' . . . . . . . . . .  . . 

. . .  229.00 741·0 RH SS/00 8" . . . . . . . . . . . .  . 
$27.00 

. .  . . .  39.00 
. .  37.00 . . "1:op . 195.00 743·0 RH DS/00 8" . . . . . . . . . . . . . . . . . . . .  . .  

. .  . . . . . . . .  35�.00 ' ·" 
PERSONAL SOFTW1RE ' STRUCTURED SYSTEMS SUPPLIES 

PUBUS1NG '"J,I�! � !li':CIM , SSM" .. STONEWARE 

USTEM ftUS 
'"' 

(213) 328-8951 - (800) 421·5006 
. TWX 910-34�:621 1' ij : 

Cable AGENFTRA 
I • I I' 
· · Mail Order to: P . O .  Box 4380, Torrance, CA'9051 0-4380 

Retail: 40695 S,. We�tern Ave . ,  Suite 1 24 ,  ·Torr11nce: CA 90501 
.J! , TERMS· o�f���c��h�g:: ;ir��n������l1 Uf0A11���u:������Jam�����p�gDjlU111 �:w 0�:��ru:\��: i �;:$������n1i�n�1 ��n:������:r��;p�� ��:��[ ���;��J�o �::s;:s�� 

Cati1omia"residents add 6% Nles tu;. All cMef'J subiec1 to di.Jngt cr withd(�t witholjl n��;�•te ' ,_ • I • • 1 
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Circle 94 on inquiry card. 

Make Your Dreams 
Come True With 
Computer Shopper 
N ow you can expand you r  system or 

get a new one a·t p rices you had never 
d reamed possib le by taki ng  advantage 
of the t housands -of barga ins  each 
month i n  COM PUTER SHOPPER.  
C O M P U T E R  S H O P P E R  is  T H E  

pub l icat ion for  buy ing ,  se l l i ng  and 
trad ing new and  u sed m icro and m i n i· 
com p uter equ i pment ,  accessories and 
software. 
• Buy, Sel l  or  Trade 
• Over 60 Big (1 1 "  x 1 4") pages 
• Over 20,000 readers nat ionwide 
• Classified ad only 1 2¢ a word 
• H u ndreds of ads from i n d iv idua ls  
• Money back guarantee 
New subscr ibers are ent i t led to a FREE 
50 word classi fied ad to u se for soft· 
ware or u sed equ ipment  p l u s  a FREE 
ISSUE a l l for the low subscr ipt ion price 
of O N LY $1 0.00. 
SAVE OVER 50% OFF the s ing le copy 
p rice of $1 .50, Add it u p: 

1 2  i ssues @ $1 .50 . . . . . .  $1 8.00 
One free issue . . . . . . . . . .  $1 .50 
Free 50 word c lass i fied ad$5.00 

TOTAL VALUE . . . . . . . . . . .  $24.50 

NOW O N LY $1 0.00. You save $1 4.50. 

MasterCard or VISA subscription orders only 

Call TOLL FREE 1-800-327-9920 

l .d 1 � COmPUTeR SHOPPeR I r P. O. Box Fl35 e Titusville, FL 32780 
305-269-32 I I 

Yes .  I want to save money with Computer 
Shopper . I f  I ' m  not 1 00% satisfied with my 
first issue my money wil l  be refunded in ful l  
and I get to keep the first issue FREE. 

LJ 1 yr (3rd class) $ 1 0 .00  
L.J I am a new subscriber · send me a 

certificate for a free classified ad .  

NAME 

ADDRESS 

CITY ST . .  _ ZIP . _ 
L - - - - - - - - 2:I!! I!!'1��3�U 
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assumptions about that "unused" 
eighth bit in a character byte (the 
x"no s t  s ignif icant  b i t ,  usua l ly  
designated as  bit ?) .  · For example, 
most firmware monitors assume it is a 
parity bit and clear it to zero when 
exchanging a byte with a terminal 
(thus defeating any value it may have 
had as a parity �heck, but never 
mind) .  Some video boards use the bit 
to distinguish the normal character 
set from a set of 128 graphics sym
bols. Still, if the compressed data is 
kept only in storage o� in a file and is 
always decompressed "for transmis
sion to a peripheral, it's probably safe 
to use the eighth bit. That gives us an 
expanded alphabet of 256 ch<!-racters 
to play with, 128 of them new and 
uncommitted. 

One common use of these byte 
values is the implementation of run
length encoding. Each cif the 128 new 
characters is interpreted by these 
rules: 

· 

• set bit 7 to 0, then 
� take the resulting . integer and 
replicate the byte that follows it that 
many times 
With this algorithm any string of 3 to 
130 identical characters can be ex
pressed in just two bytes. The first 
byte is one of the new characters; it 
signals a run of identical characters 
and tells its length. The second byte 
indicates the repeated character . 
When the data predictably contains 
runs of like characters, then run
length encoding compresses very 
wel l .  Unfortun<!tely, the general 
English text with which a word pro
cessor must deal contains almost no 
runs of characters. 

I hit upon the idea of using the 
extra 128 byte values to represent 
pairs of letters, or digraphs. Putting a 
pair of letters in a single byte will cer
tainly result in compression, but the 
expanded alphabet will only accom
modate 128 unique pairs over and 
above the standard ASCII characters. 
To result in compr�ssion, the pairs 
that are encoded must be the pairs 
that can be predicted tq occur the 
most frequently. · Another require
ment is that it must be very easy to 
id�ntify a compressible pair, so that 
the compression code can be simple. 

Cryptographers have compiled lists 
of the frequency of use of digraphs in 
English. It would be possible to in
clude a table of the 128 most frequent 
digraphs in the compression routine. 
But that would require 256 bytes of 
precious space and entail a lengthy 
search over the list fot every pair of 
candidate letters. 

Cryptographers and printers have 
long ki-wwn the sequence "etaoin
shrdlu" as the frequency order of the 
twelve most common letters in 
English. The same letters are the most 
common in  · al l  the Romance 
languages, although the order varies. 
Here is one pr�diction that can be 
made with confidence about any sam
ple of ·text .  Inside a computer, the 
blank space is a letter on par with the 
others, probably the most frequent 
one of all, so it should be added to the 
head of the list . 

I reasoned that if these are the most 
common individual letters, then pairs 
of letters from that list will be com
mon; not necessarily the most com
mon, but frequent enough to result in 
compression. That has proved to be 
the case . The basic notion of · the 
algorithm is to find adjacent pairs of 
letters in which both letters are· on the 
list of the most frequently occurring 
letters and make digraph bytes of 
those pairs. 

I chose the following organization 
for a digraph byte: 1aaaabbb. Bit 7 is 
set to 1 to signal a digraph. The next 
four bits, aaaa, represent a binary 
number in the range 0 . .  12 and stand 
for the first letter of the pair .. The 
least significant three bits, bbb, are a 
numb�r in the range 0 . .  7 and stand 
for the second letter of the pair. This 
sort of bit manipulation is usually dif
ficult and always obscure in a high
level language. In machine language, 
it is easy to partition a single byte into 
two or more groups·. Notice that it 
isn't possible to include two 4-bit 
numbers plus a flag bit in 1 byte. The 
digraphs that can be encoded in this 
way are the 104 pairs whose first 
character is one of the thirteen letters 
"(space)etaoinshrdlu" and whose sec
ond member is one of the shorter list 
of eight letters "(space)etaoins ."  A 
side benefit of this encoding is that, 
because the bits marked "aaaa" won't 



Into Computers? Robotics? Want to get started? · 

D Trttl [](]rilJJUitlr Ellll� []lull keeps you on top 
of the dynamic, fast-paced world of computers 

/4&£25 
. . .  all the latest info on hardware, software, 
applications, and theory plus substantial savings ! 

Select 6 · fact-filled, money-saving books 
· for only $2 9_5 1191 List $16.95 
(total value up to $106.70) 

1 982 Computer Calendar FREE! 
1333 List $16.95 

1 982 Computer 
Calendar 

FREE 
when you 

join! 
Publisher's List $5.95 

7 very good reasons to try 
The Computer B ook Club 

B lue Ridge Summit, PA 1 7214 

• Reduced Member Prices.Save up to 75% on books sure to 
increase your know-how 

• Satisfaction Guaranteed. All books returnable within 10  
days without obligation 

• Club News Bulletins. All about current selections-mains, 
alternates, extras-plus bonus offers. Comes 10  times a year 
with dozens of up-to-the-minute titles you can pick from 

• "Automatic Order". Do nothing , and the Main selection 
will be shipped automatically! But . . .  if you want an 
Alternate-or no books at all-we'll follow the instructions 
you give on the reply form provided with every News Bulle
tin 

• Continuing B enefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

• Extra B onuses. T ake advantage of' added-value promo
tions, plus special discounts of software, games, and more 

• Exceptional Quality. All books are first-rate publisher's 
editions , filled with up-to-the-minute info 

Circle 354 on Inquiry card. 

SS Advanced Computer Programs 
In BASIC �-' - R � > • ! '\. � . :��· 

� .... 
G�wm.Sc;ottWil�s;95 List $16.95 1228 List $12.95 
34 MOIIf Tested. Readr-To-Run · Game Programs 

In BASIC 

ROBOT 
INTELLIGENCE 

with experiments 

r-------- - - - - - - - - ---• j( Jl THE CdMPUTER B OOK CLUB 
� �lue Ridge Summit; �A 17214 

Please accept my membership in The Computer Book Club 
and send the 6 volumes circled below, plus a free copy of the 
1982 Computer Calendar. I understand the cost of the books 
selected is $2.95 [plus shipping/handling) . If not satisfied. I 
may return the books within ten days without obligation and 
have my membership cancelled. I agree to purchase 4 or 
more books at reduced Club prices during the next 1 2  
months, and may resign any time thereafter. 

1 000 1 045 1 053 1 055 1 062 1 1 1 1  1 1 60 1 1 87 
1 191 1 1 95 1 200 1 203 1 205 1 228 1 24 1  1 251 1 27 1  
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Name _______________________ Phone ________ __ 
Address __________________________________ ___ 
City ______________________________________ __ 
State ----------------------------- Zip ____ _ 
(Valid for new members only. Foreign and Canada add 20%. Orders outside U.S. L or Canada must be prepaid with international money orders in U.S.  dollars) BY·1 B � - - - - -- - ------------ -



Circle 64 on i nquiry card. 

Choice 
G NT Makes a Tape Punch Station and · 
a Tape Reader/Pun�h Combination. 
Both are smal l ,  quiet, and economical. 
One of them will fit your  needs exact l y. 

The 4601 Combo 

• Punching speed: 75 Cps 
Reading speed: up to 1 50 Cps 

• RS-232-C serial interface 

• Utilizes al l  types of Mylar® and 
paper tape 

• Reliabil ity: MTBF 1 0 0  mi l lion 
characters 

The 3601 Punch 
'II!!ILIIIIJilP" • Punching speed: 50 or 

75 Cps 

• R S-232-C serial interface 

• Utilizes all types of Mylar® and 
paper tape 

• Reliability: MTBF 1 0 0  million 
characters 

� Serv iced national l y  by CarterFone 

l.!i GNT AUTOMATIC INC. 
1 560 Trapelo Road, Waltham, MA 021 54 (61 7) 890-3305 Telex: 92331 8  
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be used for a number larger than 12, 
it will never form a byte of the binary 
form "llllxxxx."  The 16  byte values 
of this form could be used to imple
ment run-length encoding for runs of 
3 to 18 characters if that were desired. 

I had to implement the algorithm in 
a tedious manner :  by hand
assembling the machine-language in
structions and typing them as hexa
decimal numbers. This process is 
likely to produce both typographical 
and logic errors. To minimize the 
chance of logic errors, I first wrote 
the algorithm in a pseudocode, which 
is a program written in a precise way 
but not necessarily in any real 
programming language. Since the 
pseudocode program will never be 
read by a machine, one is free to use 
any kind of notation that will make 
the meaning clear. 

For this project, I carried the 
pseudocode to a very fine level of 
detail so that I could translate it 
directly into machine instructions (see 
listing 1 ) .  Most of its conventions are 
those of Pascal, loosened and 
simplified. The notation @pointer is 
a concession to the needs of machine
language programming; it means "the 
byte addressed by pointer." 

Procedure COMPRESS is called to 
compress a single line of characters; 
the line is terminated by some special 
character such as a carriage-return. It  
inspects the line from left to right . If  a 
character is not in the list of thirteen 
common letters, it is simply copied to 
the output string; if the copied byte is 
the end-marker, then the procedure is 
completed. 

When a specific letter is found in 
the list of thirteen common letters, 
the next character is tested against the 
first eight letters of the same list. If it, 
too, is found, the indices correspond
ing to the two letters are combined in
to a single byte and the combined 
byte is stored. 

Function MEMBER tests a charac
ter for membership in the list of fre
quent letters. When it finds the letter 
in the list, it returns the letter's index 
in the list, counting from zero. Such 
origin-zero indices are more conve
nient to use at the level of machine 
language. If the character does not 



Ma k e  me a w i l low c a b i n  a t  you r g a te , 

And c a l l upon my s o u l  w i th i n  the hou s e ; 

Wr i t e loyal c a n t o n s  o f  c o n t emned love 

And s i ng t h em loud even in the dead o f  n i g h t ; 

H a l loo you r n ame to the r ev e r b e r a t e  h i l l s , 

And ma k e  the b a b b l i n g  g os s ip o f  the a i r  

C r y  o u t  " Ol i v i a ! "  0 ,  y o u  should not r e s t  

B e twe en the e l eme n t s  o f  a i r  and e a r th , 

B u t  you s ho u l d  p i ty me ! 

M a k ( e  ) m ( e ) ( a  ) w i l ( lo ) w c a b ( i n )  ( a )  ( t  ) yo u ( r  ) g ( a t ) e ,  

An ( d  ) c a l ( l  ) up ( o n )  my ( s ) o u ( l ) w ( i t )  ( h i )  ( n  ) t ( h e )  ( ho )  ( u s ) e ;  

W ( r i ) ( t e )  ( lo ) y a ( l  ) c ( a n ) ( to ) ( n s ) ( o ) f c ( o n ) ( t e ) m ( ne ) ( d  ) ( l o ) v e  

An ( d  ) ( s i ) ng (  t )  ( h e ) m ( lo ) u ( d ) e v ( e n )  

( i )  ( n  ) t ( h e )  ( d e ) a ( d ) o f (  n )  i g ( h t) ;  

H a l ( l o )  ( o  ) you ( r  ) ( n a ) m ( e ) ( to )  ( t )  ( h e )  

( r e )  v e r b e  ( r a ) ( t e )  ( h i )  1 ( l s ) , 

An ( d  ) ma k ( e  ) t ( h e )  babb ( l i ) ng g ( o s ) ( s i ) p {  o ) f (  t )  ( h e )  ( a ) i r  

C r y ( o )  ( u t ) - " O ( l i ) v ( i a )  ! "  0 ,  yo ( u  ) s ( ho ) u l ( d ) ( n o )  ( t ) ( r e )  ( s t )  

B ( e t )  w ( e e )  ( n  ) t ( h e )  ( e )  ( l e )  m ( e n )  ( t s )  ( o )  f 

( a ) i ( r ) ( a n ) ( d  ) ( e a ) ( r t ) h ,  

B ( u t )  yo ( u  ) s ( h o ) u l ( d  ) p ( i t ) y me ! 

Figure 1: Effect of compression on a sample text, from Twelfth Night. Each parenthesized pair of characters would be stored as a 
single byte. There are 339 characters in the sample; 100 pairs are formed for a space saving of 29% . 

appear in the list, MEMBER returns a 
failure signal. 

Procedure DECOMPRESS expands 
a line that had been processed by 
COMPRESS . Ordinary characters 
are just copied to its output. Digraph 
bytes are split up and the indices they 
contain are used to find the letters of 
the pair in the list of common letters. 

Figure 1 illustrates the effect of the 
compression algorithm on a sample 
of data . The algorithm has proven 
quite effective. In fact, it is part of the 
micro word processor used to type 
this article. Of its 4096 bytes, . about 
2700 are available for data storage. 
C o mpress ion makes th i s  the  
equivalent of about 3300 bytes, 

which is ample room for a typical let
ter or manuscript page. 

The compression code i tself 
occupies fewer than 150 bytes, and 
the processing overhead it adds is not 
perceptible in the program's response. 
I hope the algorithm will work as well 
in someone else's program as it 
worked in mine. • 
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Differing VIews 
on Mall Order 

There has been a lot of 
controversy lately concerning 
mail-order versus retail pur
chase of computer hardware. 
The following letters might 
help shed some more light on 
the issues. . . . Steve 

Dear Steve, 
Two recent letters in your 

column have really upset me . 
I am a computer-marketing 
representative for Radio 
Shack. I would like to 
address the letters from Jeff 
Goodling and Dave Storti. 
(See "Mail-Order Forum" in 
the October 1981 BYTE, page 
316 . )  Mr. Goodling asks if 
Radio Shack is dumping de
fective products through mail 
order. All mail-order outlets 
are independent dealers. 
Some of these outlets openly 
advertise that they have 
modified the computer.  
Why, then, would someone 
take a chance on getting a 
modified or damaged piece of 
equipment when they could 
test it out locally? A great 
number of people have al
ready learned that the few 
dollars saved through mail 
order isn't such a bargain. 

Mr. Storti's case is one 
most computer represen
tatives see nearly every week: 
the businessman who wants 
all that terrific local support 
and service but doesn't want 
to pay for it. There is no free 
lunch, Mr. Storti. That price 
difference represents the im
portant hand-holding time 
I'm going to give you. That's 
something the mail-order 
folks don't care about. Radio 
Shack has a leasing plan 
through A & A Leasing (our 
own leasing company) .  I 
don't know where Mr. Storti 
came up with his main
tenance costs, but it wasn't 
from a Computer center. 
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Ask BYTE 
Conducted by Steve Clarcia 

Anyone who services an 
IBM, Wang, or Lanier for 
$400 to $800 a year less than 
the cost of service on a Model 
II is doing it for free, as the 
service on a Model II is $476 a 
year. Mr. Storti kept dwell
ing on a five-year life for his 
computer system. Four years 
from now, Mr. Storti will be 
trying to figure a way out of 
his lease because the system 
will be outdated. 

Radio Shack is after the 
business market, and it's get
ting it. I can't get Model lis 
fast enough. I was offered 
jobs with Apple, Digitial 
Equipment Corporation, and 
Data General but chose 
Radio Shack because I feel it 
has the best product for the 
money. Mr. Goodling and 
Mr. Storti both have the 
same problem. They expect 
Radio Shack to be all things 
to all people and do it for 
free. The "big guys" don't do 
it, and I don't think we 
should either. If either of 
these gentlemen wants to 
honestly and intelligently 
discuss the benefits of a 
TRS-80 versus any other 
system, he can call me at 
(304) 296-5492. Thank you. 
Donald C. Kirkendall, Jr. 

Morgantown, WV 

Dear Steve, 
About those mail-order 

TRS-80s . . .  
I was recently involved in 

the purchase of a TRS-80 
Model III through the mail
order firm Marymac Indus
tries, Inc. ,  operating out of 
the Houston area. We checked 
out Marymac's offer of local 
references and found out they 
included a nationally known, 
locally based electronics firm 
that had good things to say 
about Marymac. 

On the strength of that, 
other references, and tele
phone conversations with 
various mail-order firms, we 

decided to buy from Mary
mac. It shipped exactly what 
we ordered on the day we or
dered it, and our Model III 
arrived in six days (two of 
those were the weekend) . 

In short, Marymac did 
what it said it would do. (In
cidentally, Marymac picked 
up the shipping charges. )  

But, like many others, our 
Model III arrived with one of 
the drives out of commission. 
However, our encounter with 
the local Radio Shack Com
puter Center in Tempe, Ari
zona, and our request for 
repair service couldn't have 
been handled more profes
sionally had we bought di
rectly from the local store. 

Store manager David Kelly 
and salesman Joe Rubey 
grimaced only slightly when 
we told them where we 
bought our "lame" Model III 
and then took us under their 
wing. They kept us informed 
as to how repair work was 
coming and called when it 
was ready to be picked up; 
And, of course, there was no 
charge. 

In short, our mail-order 
purchase was very satisfac
tory. Our Model III is now in 
daily use, and we have been 
back to the local · store for 
programs and supplies. 

My only complaint is that 
with its Scripsit program up 
and running the Model III has 
become too popular in our 
office, so popular I couldn't 
get to it to write this letter. 
Burton C. Kennedy 

Phoenix, AZ 85003 

A Loaded 
Question Answered 

I have an answer to Dave 
Bower's letter, "A Loaded 
Question." (See the July 1981 
"Ask BYTE, " page 218 . )  The 
solution to the same problem 
appeared in the July 1978 is
sue of Radio Shack's Micro-

computer Newsletter. The ar
ticle, called "How to Merge 
T w o  P r o g r a m s  U s i n g  
CLOAD Command," sug
gested this: 

1 .  Make sure that the pro
gram to be merged (the one 
on cassette) has line numbers 
that are larger than the line 
numbers of the program lo
cated in memory. 
2. Look at the contents of 
locations 16633 and 16634 
using PRINT PEEK (16633), 
PEEK (16634) . Write down 
the numbers. 
3 .  If the contents of 16633 
are 2 or greater, execute the 
following statements: 

P O KE 1 6 5 4 8 ,  P E E K  
(16633) - 2 :  
POKE 16549, PEEK (16634) 

Then go to step 5 .  
4 .  If the contents o f  16633 
are 0 or 1, execute the follow
ing statements: 

POKE 16548, PEEK (16633) 
+ 254: 

P O K E  1 6 5 4 9 , PEEK 
(16634) - 1  

5 .  CLOAD the p rogram 
from cassette. Then execute 
the statements: 

POKE 16548, 233 : 
POKE 16549, 66 

6.  LIST, RUN, or CSAVE 
the merged program. 

Mr. Bower also asks if 
there is a system tape to do 
this. The answer is yes. It is 
called Remodel & Preload 
and is manufactured by Racet 
Computes, Suite M, 1330 
North Glassell, Orange, CA 
92667, (714) 997-4950. It 
costs $35, and you must 
specify whether you have a 
16 K-, 32 K-, or 48 K-byte 
machine. The Remodel & 
Preload can renumber any 



"TH E  B ETTER BOA RD"-.--------
ss-ao Single Board Computer 

Z-80-A 
64K RAM 
Fu l l y  Assem b led and  Tested 

S ize 16" x 13" 
Same as 2 8" f l oppy 
d r ives .  Req u i res :  
+5V 1 .5 Amp  
-5V 1 .0 Amp  

+ 1 2V 1 .5 Amp  

The  SB-80 s i ng l e  computer board a long w i t h  l o r  2 8 inc l1 d i sk  d r ives. a 
power supp ly .  an enc losure. and a CRT g ive you a comp lete computer 
system that can be used for e i ther bus iness o r  persona l  use and w i l l  
st i l l  a l l ow fo r  upg rade opti ons  ( u p  to 4 f l oppy d r ives.  5 to 40 meg  ha rd 
d isk .  or 24 x 80 character v i deo ) .  

CONSTRUCTION COUNTER / T I M ERS 

• Computer is fabr icated on a s ing le  
printed c i rcui t  board .  

• Sockets lor a l l  i nteg rated c i rcu i ts . 
• 50 p i n  connector a l l ows access t o  

system for  fu ture expa n s i o n .  

PROCESSOR 

• Z80A with 4 MHZ system c lock 
wi th  no wait  states. 

M EMORY 

• 64K of 200 ns d y n a m i c  RAM is 
standard.  4 1 1 6 1C 's .  

• Pa rity protect i o n  i s  sta n dard . A 
memory error places the system 
i n  a perma nent  wait s ta te and 
l ights  o n  LED i n d icator. 

ROM 

• 256 bytes bootstrap ROM.  

2 S E R IAL I / O's 

• Z80A-S I O / O  dual channe l  c h i p .  
• T w o  complete b i d i recti o n a l  ser ial  

ports with RS232 buffer ing . F u l l y  
programmable f o r  Asynch.  B i 
s y n c h .  and SDLC.  

• Programmable  dua l  baud rate 
generator on board. Selectable 
baud rates u p  t o  1 9 . 2 k b .  Provi
s ions for  modem suppl ied c l ocks.  

• I n terrupts or  p o l l i n g  u nder pro-
gram contro l .  

2 PA RALLEL I / O's 

• Z80A-PIO c h i p .  
• Two c omplete TTL eight-bit  b i d i 

rec t ional  ports w i th extra h a n d 
s h a k e  l i n e s .  I n terrupts o r  p o l l i n g  
u n d e r  program contro l .  

• Printer support  through one paral
lel  pori .  

CP/ M ·  2.2 & BIOS 

• Z80A-CTC c l1 i p .  
• F o u r  s e p a r a t e  c o u n te r / t i m e r s  

u nder program contro l .  
C o u n t e rs can c o u n t  e x t e r n a l  
events and c a n  i n terrupt or  be 
p o l led.  
T i mers are programmed to i n ter
rupt o r  s igna l  a n  external device 
af ter a des i red time i nterva l .  

FLOPPY D I S K  CONTROLLER 

• Uses Western D ig i ta l  1 793 con
trol ler chip w h ich su pports soft
secto red formats u nder program 
co ntro l .  

• Stand ard IBM - CP/M s i ng le den
sity formats o r  double dens i ty for  
600K bytes per s ide .  Density is  
se lected by way of  software con
tro l  runs  C P  I M 2 .2· 

EX PANSION 

50 p in  c o n n e c t o r  b u s  a l l o ws fo r  
fu ture expans ion  capabi l i t ies.  

OPTIONAL 

Character video board 80 x 24 for  
use with b lack and white moni tor  
u s i n g  a stand-a lone keyboard .  
52 1 5 .00 . 

OPTIONAL 

W i n c h ester Host  Adaptor board for 
Shugart SA-1 000 o r  Corvus Hard 
Disk. I nc l udes cab les .  
531 5 .00. 

OPTIONAL 

Stand-alone keyboard and cable 
p lugs  into c o m puter board for 80 x 
24 v i d e o  opt ion .  
5 1 90.00 

CP/ M· 2 .2 & BIOS mod i f ied by S & M systems 
to run on s i n g l e  board is  avai lable l o r  $200.00 

HOW TO ORDER 

Phone orders using American Express. Visa. MasterCharge. Bank wire transfe r.  
Ca shier's or  Cert if ied check. M oney Order .  o r  Personal  check ( al low 1 0  days to 
clear). P lease add 5% for  sh ipp ing.  hand l ing  and i nsurance m i n i mu m  5500.00 . 
Conn.  residents add 7 .5% sales tax .  A l l  equ ipment  is subject to price changes and 
avai lab i l i ty without  not ice .  A l l  equipment  is new a nd comes complete with 
manufacturers warranty.  Showroom pr ices may d i f fer from m a i l -order  adver
t ise ment . 

• CP/M is a trademark of D i g r t a l  Research Co r p  

• •  1 to 4 piece domest ic  U .S pnce. 

(203) 288-2524 • Telex:  956014 
Circle 401 on Inquiry card. 

�i:§:II] 
The 

Priee 
Is Niee. 

i 

lutroduetory offer . . .  S2425 
Basic system with:  600K bytes • 

• 1 .2 megabytes $2990. • 2.4 megabytes $3490. 

Single Board Technology 
A Z80A CPU com bi ned with the CP/M® operat ing  system opens 

new v istas to software avai l ab i l ity for e ight-bit m icros. FORTRAN, 
COBOL, BASIC ,  APL, PL/1 and Pascal  are avai lab le now to accom

modate today's sc ient if ic ,  educati ona l ,  soph ist icated sma l l  
bus iness  and persona l  system users. 

• 4 MHz Z80A CPU • 2-serial ports 
e CP/M 2 operat ing  system • 2-paral le l  ports 
• 64K 200ns mai n memory • 4-cou nter/t imers 
• 8-i nch dual f loppy d ri ves • Hard d isk opt ions 
e 50-pi n  expansion con nector ava i lab le 

CPU - DISK DR IVE C A B I N ET 
Meta l  cab inet wi th proport ionate ly  bala nced a t r  
f i OI'f·Convec t i o n  c o o l i n g .  A C  p o w e r  c o r d  connector:  
l i ghted power sw i tch : Fuse assembly : O L65 Dual  
d rive power supply ( W i l l  a lso power single board 
CPU ) .  A l l  hardware i n c luded to mount 2 8" d i s k  
d r i v e s .  I n cludes space area t o  mount  any s i n g l e  
b o a r d  com puter . F u l l y  assembled and tes ted.  
58- . . . . . . . . . . . . . . . .  Cab i net K i t  $445.00 
58- . . . . . .  Bare Cabinet  $1 35.00 
SS / DD DISK D R I V E  SYSTEM 
58 Assem bled tested with 2 8" d rives . 51 185.00 
D D / D D  DISK DRiVE SYSTEM 
58 Asem bled tested with 2 8" d r i ves . 51 650.00 

8" FLOPPY D ISK DRIVES 
Sing le  S i d ed / D o u b l e D ensi ty Double  S ided / D o u bl e 
Dens i ty  
Shugart 800 /801 R 5395 .00 2/ 5770 .00 
Sl1 ug a r t  850 1 85 1 R 5590 .00 2 ' 51 140 .00 

, P R I N TERS ( I I:. 
O k i data M i c r o l i n e  82A B id i rec t i o n a l  
Frict i o n /  P i n  Feed 9 x 9 P in  Head 
O k i d ata M i c ro l i ne 83A 1 20 cps:  

5595.00 

I C ' s  

B i d i rect i o na l 9  x 9 P i n  Head 
82A Tractor  
C . l t o h  Starwr i ter ( Para l l el )  
25 cps :  Daisywheel 
C. l toh Starwriter ( Pa ra l l e l )  
4 5  c p s :  Da i sywheel  
C. l toh Starwr i ter Tractor 

TERMINALS 
Tel ev ideo 9 1 0  

9 1 2 C  
920C 

ADDS V iewpo 1 11 t  

1 6K Stat rc RAM 4 1 1 6  200ns 
Z80A CPU 
Z80A CTC 
Z80A PIO 
Z80A 5 1 0 / 0 

5795 .00 
575 00 

5 1 550.00 

5 1 850.00 
5190 .00 

5625 .00 
5725 .00 
5770 00 
5620.00 

52.30 ea. 1 6/ 532 .00 
56 .00 
56.00 
56 .00 

519 .00 



Ask BYTE ----------------------------------------------�-.
I can't go into all of the 

details and theory, but I will 
try to answer your question. 
The bandwidth needed is cal
culated by dividing the ac
tive-trace time by the number 
of horizontal dots. In other 
words, 48 m icroseconds 
divided by 640 dots is 74 
nanoseconds per dot, or 13.4 
MHz. 

portion or all of a BASIC 
program, move any portion 
of a BASIC program, delete 
lines or range of lines, merge 
all or any portion of a BASIC 
program from tape with 
renumbering on the way in, 
save combined and merged 
program or any portion of a 
program to tape, and verify 
the contents of the saved pro
gram bit-for-bit. Also, it 
allows you to selectively save 
and load a · library of data 
statements, which is a more 
effective method of retrieving 
and loading data than using 
data-tape facilities. 

patching to suit my system. 
Albert K. Lee 

A. C. Posada 

Richmond, VA 

Just like "Dear A bby, " 
sometimes my readers pro
vide advice that's more up
to-date. A case in point is my 
answer to Dave Bowers. I've 
received 20 letters that cor
rected me on this point. 
Thank you. . . . Steve 

Small System Monitor 

I have been looking for a 
Z80 system monitor that can 
fit into 1 K bytes of space, 
i . e . ,  a 2708 EPROM (erasable 
p rogrammable read-only 
memory) .  The functions I 
want are: 

• dump memory content to 
console 
• input data to memory 
through console keyboard 
•execute program at user
specified address 
•modify and display registers 
of the Z80 processor 
•single-step of absolute pro
gram 
•breakpoint of user program 
•fill memory with user
specified data 
•move memory contents 
from one place to another 

Can you provide me with 
any such program, including 
source listings? I can do some 

Source Code! 
The Q/C compiler includes the ful l  sou rce code for a major 
extension to Ron Cain's Smaii-C: 

• For, switch/case, do-while, goto 
• Assignment operators 
• Improved code generation 
• Command line arguments (argv and argc) 
• Conditional and comma operators 
• 1/0 redirection 
• 1/0 library written in C 
• Generates code for M80 (or ASM or MAC) 

Q/C does not include float, double, long, unsigned or short; 
static externals; init ial izers; sizeof; �ypede�; casts; struc�ures and 
unions· multidimensional arrays; #1fdef, #1f, #u ndef, #li ne. 

Fo� only $95 ( including shipping in the US �nd C�nada) you 
get the fu l l  source code and a running co.mpiler w1th sample 
programs on d isk, a long with a well-wntten user manual. 
(Requires 48K CP/M system.) 

We also sell CW/C, a C compiler which .ru.ns on .a 56K CP/M 
system. It supports structures, unions,; mult 1d1�ensu:��al. arrarcs, 
#ifdef and wi l l  selectively search source l ibrary files �r 
functi�ns used by your program. The 1/0 l ibrary for CW/C IS 

written almost entirely in assembler. cyv;c costs $75, and does 
not include source code for the compiler. 

CW/C and Q/C both grew out of Smai i�C, but were 
deve loped independently. jim Colvin of Qual ity Computer 
Systems implemented Q/C. We are offering Q/C for the m.any 
Smaii-C fans that want the source code to an extended co�piler. 
(We sti l l  d istribute the original Smai i-C source code on d1sk for 
only $1 7). 

CA residents add 6% tax. Visa and MasterCard welcome. 

The Code Works Box 550, coleta, CA 93116 805-683-1585 
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Scarborough, Ontario, Canada 

My latest book, Build Your 
Own Z80 Computer, pub
lished by BYTE/McGraw
Hill, contains a rather com
plete 1 K- byte £PROM
resident monitor that does 
much of what you 're looking 
for. It allows you to display 
and replace memory, display 
and replace registers, execute 
a program in a specified ad
dress, and it facilitates serial 
110 (input! output) .  The 
complete source code is in
cluded with the book and can 
be easily modified to accom
modate some of the break
point and single-step func
tions you would like. Con
tact BYTE Book,s, 70 Main 
S t . , Pe t e r b o rough ,  NH 
03458, (800) 258-5420; zn 
New Hampshire (603) 924-
9281 . 

Also, the MicroWorks, 
POB 44248, Cincinnati, OH 
45244, has a small monitor, 
which I've been using for a 
number of years, that has all 
of these features. (I cannot 
recall whether it's 1 K, it may 
be more.) Micro Works' pro
gram Stepper is everything 
you could want. It was 
designed to run on a Digital 
Group Z80 computer, but I'm 
sure it can be modified for 
your system.  The source 
code, however, may not be 
available . . .  Steve 

Color-Monitor 
Bandwidths 

Dear Steve, 
What color monitor and 

what combination moni
tor/receiver would you rec
ommend for 640 by 200 pixel 
graphics? What information 
should I look for when 
ev�luating monitors? My 
local TV store is of no help at 
all on these questions. Also, 
can you recommend a re
ference to read on this sub
ject? 
Ronald I. Frank 

Framingham, MA 

These numbers are for a 
standard monitor. To get the 
value for the active-trace time 
for any other monitor, sub
tract from the reciprocal of 
the horizontal rate the per
centage of time taken by the 
retrace and blanking inter
vals. 

In modified television sets, 
the bandwidth is limited to 
about 8 MHz. For a good, in
expensive black-and-white 
m on itor, the bandw idth 
usually ranges from 15 to 25 
MHz. For color monitors that 
accept composite video, the 
bandwidth is about 3 .5 MHz 
for the color information and 
6 MHz for the luminance 
(brightness) . 

The only color monitors 
that have more than 3 . 5  MHz 
bandwidth are the kind that 
accept separate inputs for 
red, green, and blue (com
monly called RGB monitors). 

By the way, the monitor 
types I've listed above are 
also in order of increasing 
cost. 

If you 're looking for a 
good source for monitors, 
you might check the ads in 
BYTE. For information on 
video graphics, BYTE/Mc
Graw-Hill (70 Main St. , 
Peterborough, NH 03458, 
(800) 258-5420; in New 
Hampshire (603) 924-9281) 
has published a number of 
books on the subject. I would 
also recommend that you 
look up the NTSC (National 
Television Standards Com
mittee) Television Standards 
Reference at your library. 
. . .  Steve 



We'd like your 
® to meet 

The 
Executive Secret�™ 

The professional word processing system for the Apple ™ computer 
GENERAL 
Editing, printing, form letters, mail-merge, and electronic 
mail all in one package at one price? 

User's manual designed for the user? 

User-controlled configuration of printers, slots, drives, 
and 40/80 column editing? 

THE MANUAL 
Complete index included? 

Organized as a set of lessons? 

Supports all major printers, including Centronics 737 
and IBM ET- series? 

Has IF and related commands to allow conditional 
printing of information based on the contents of a 
database or on keyboard input? 

Prints p�e headers of arbitrary complexity? V' 
Prints p�e numbers wherever you want them? V' 
Automatically generates alphabetical index for words V' 
you specify? 

Supports file chaining and file nesting? 

Has multi-level outline indenting? 

stops? 

Gives full control of all margins, dynamic text 
reformatting, centering, and justification? 

Supports Thunderclock'" and the CCS clockcard for 
automatic deting? 

check this chart: 
INTEGRATED CARD FILE FEATURES 
Allows multiple card files per disk? 

Allows user to define size and content of 'cards' 
in each file? 

Generates new subset card files based on search or sort 
criteria for an existing file? 

Incorporates one/multiple line report printer 
for card files? 

printing? 

THE DOCUMENT EDITOR 
Keeps up with professional typing speeds? 

User-defined phrase abbreviations? 

40 or 80 character edit modes user-selectable? 

Supports Smarterm'", Superterm"\ Videoterm"' and 
Full View 801M. 

Allows embedded commands to control special 
printer functions? 

ELECTRONIC MAIL SYSTEM 
Menu driven? 

Multiple document queuing? 

Published by: (SOF/SYS, INc) 4306 Upton Avenue South 
Minneapolis, Minnesota 55410 
Phone (612) 929-71 04 

Distributed 
by: 

Circle 400 on inqui ry card: 

Aurora Systems 
2040 East Washington Ave. 

Madison, WI 53704 
(608) 249-5875 

Eastern Software 
1 7  Commerce street 

Baltimore, MD 2 1 0 1 2  
( 3 0 1 )  539-5022 

Software Express 
2615 Miller Avenue 

Mountain View, CA 9404 1 
(415) 949- 1 1 1 8  
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Sweet Talk 

Dear Steve, 
I read your September 1981 

"Circuit Cellar" about the 
Votrax SC-01 speech synthe
sizer with great interest. (See 
"Build an Unlimited-Vocabu
lary Speech Synthesizer, " 
page 38. )  When it came to the 
parts list for the Sweet 
Talker, I noticed that the 
Micromint was offering an 
Apple II-compatible board as 
wel l .  Your article said 
nothing about such a board. 
Is it different? Would you 
provide a schematic? 
Harvey Kaye 

Fort Wayne, IN 

The article was written and 
submitted when I decided to 
design an Apple II version of 
the Sweet Talker. Initially I 

had designed a parallel ver
sion as a demonstration 
board for the SC-01. In the 
interim, however, I had a 
chance to review the response 
to the Digi- Talker-based 
Micromouth synthesizer pre
sented in the June 1981 
BYTE. (See "Build a Low
Cost Speech-Synthesizer In
terface, " page 46.) It was 
overwhelmingly Apple II 
owners! 

In an effort not to ignore a 
substantial portion of the au
dience, I quickly designed an 
Apple II Sweet Talker and 
slipped it into the parts list. 

The Apple II Sweet Talker 
plugs into any Apple II slot 
and interacts with the com
puter as a single J/0 (in
put/output) port. Functional
ly, the operation of the SC-01 
is exactly the same as the 
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parallel version. Only the 
timing is different. 

As figure I illustrates, the 
Apple II Sweet Talker con
tains an 8-bit parallel latch. A 
POKE to the board address 
will latch the phoneme data 
into in tegrated circuits 2 and 
3.  To accommodate the re
quired data set-up time of the 
SC-01, IC6 delays the strobe 
10 microseconds. The strobe 
delay is transparent to the 
computer and words are 
spoken simply by POKing 
the phoneme code to the 
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board. Doing a PEEK at the 
board address examines the 
SC-01 busy line. 

Finally, unlike the parallel 
version, the Apple II Sweet 
Talker is provided with a cas
sette of demonstration soft
ware written in Applesoft 
BASIC. A disk-based dic
tionary program is also 
available. 

I apologize for the confu
sion.  Sometimes writing and 
design leadtimes don't over
lap enough . . . . Steve 
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Low-Cost Monitor 

Dear Steve, 
Do you know where I can 

get a board that contains a 
microprocessor, a UART 
(universal  asynch r o n o u s  
receiver/ transmitter), and a 
television interface so that the 
board could be programmed 
to let a cheap ($80) television 
set be used as a data-line 
monitor ( RS -232C asyn
chronous data)? I would like 
to be able to display data in 
both directions at all baud 
rates, with and without pari
ty, and at different word 
lengths. I would also like to 
be able to recognize control 
codes and display them in 
some special format. 

Single-board computer 
systems are now available 
that could be programmed to 
do this, but I would like to 
keep the cost below $300. 
Edward L. Pavia 

Webster, NY 

Your best approach would 
be to use the Z8 BASIC com
puter-controller board pre
sented in my July and August 
1 981 "Circuit Cellar" articles 
(see pages 38 and 50, respec
tively) and a low-priced ter
minal such as the ASCII Key
board/Computer Terminal 
Kit offered by Netronics 
Research and Development, 
Ltd. , 333 Litchfield Rd. , New 
Milford, CT 09776, (800) 
243-7428; in Connecticut 
(203) 354-9375. Netronics' 
16-line by 64-character ter
minal ($149. 95) plus the Z8 
board ($195) is slightly more 
expensive than you re
quested, but it appears to me 
that it will meet your re
quirements. You would sim
ply program your application 
in a 2716 EPROM (erasable 
p rogram mable read- o n ly 
memory) and set it to run on 
the BASIC computer-con
troller board. The only prob
lem that I can see is at ex
tremely high data rates you 
may be forced to use rna-

chine-language coding rather 
than BASIC. 

I hope this helps . . . .  Steve 

More to Draw on 

Dear Steve, 
I own a Radio Shack 

TRS-80 Model I and am just 
beginning to realize its 
graphics potential. 

I am now getting into 
three-dimensional animated 
work. Someday I may mar
ket a game using the tech
niques I've learned. 

Although the TRS-80 has 
good graphics potential, I've 
decided it's not good enough. 
I don't think any computer 
currently on the personal
computer market today can 
satisfy my ever-growing im
agination. 

I have decided · to try to 
build a vector-graphics dis
play to be TRS-80-controlled 
and I am looking for informa
tion or ideas on low-cost, do
it-yourself systems. Can you 
help? 

Arthur A.  Gleckler 

Baltimore, MD 

It so happens that the first 
article I ever wrote for BYTE, 
way back in 1 976, was on 
making a vector-graphics dis
play. The title of the article 
was "Make Your Next Peri
pheral a Real Eye-Opener. " 
(See the November 1976 
BYTE, page 78. Reprints of 
BYTE articles are available 
from University Microfilm, 
300 North Zeeb Rd. , Ann Ar
bor, MI 48106.) It was re
printed in the Scelbi-BYTE 
primer edited by Nat Wads
worth and Carl Helmers 
(now out of print) .  The 
vector-graphics display used 
two 8-bit D! A (digital-to
analog) converters to create a 
256 by 256 resolution dis
play. I used a converted 
Sanders Associates 720 video 
terminal that operated on a 
vector (rather than raster
scan) principle. It was very 
easy to convert. If you do not 

have such a display available, 
a standard 5-inch oscillo
scope will also work. The cir
cuit is relatively simple and 
will probably cost you less 
than $30 in components. 

Over the years, many ex
perimenters have written to 
me about these articles. A t  
this point, I no  longer have 
any information on the 
Sanders unit, nor do I even 
have the prototype that I 
made. Both have been given 
away to people who have 
written to me. 

After looking over the arti
cle again, the only item that I 
noticed missing in the reprint 
was the fact that the power
s upply  p i n s  fo r t h e  
MC1408L8 Dl A converter 
were not provided.. Pin 13 
should be connected to + 5 V 
and pin 3 should be con
nected to - 15 V. 

Not too many people think 
about vector-graphics dis-

plays anymore because raster 
scan has become so inexpen� 
sive, but I found that I had a 
lot of fun using it and would 
still have it if I didn't have so 
much time tied up making 
other projects . . . . Steve• 

In "Ask BYTE," Steve Ciar
cia answers questions on 
any area of microcomput

. ing. The most representative 
questions received each 
month will be answered 
and published. Do you have 
a nagging problem? Send 
your inquiry to: 

Ask BYTE 
do Steve Ciarcia 
POB 582 
Glastonbury CT 06033 

If you are a subscriber to 
The Source, send your ques
tions by elearonic mail or 
chat with Steve (TCE3 1 7J 
direaly. Due to the high 
volume of inquiries, per
sonal replies cannot be 
given. Be sure to include 
"Ask BYTE" in the address. 

GEORGIA 
�EXECUTIVE 
� MICRO 

SYSTEMS INC. 

SOUTH EASTERN D I STR I B UTORS FO R :  

I thaca I nter  Systems:  
PDP-80 I CAC H E  B I O S  I C P M  System 80 

D PS-8000-1 6  Bit  M u lt i-user 

U n ix-Type OS Coherent  

ADES: 
1 0-1 54 M Byte H D-w/wo tape back-u p  

Contro l l e rs/I nte rfaces for Most Systems 

2885 Kellogg Creek Rd.,  Acworth, GA 301 01 
(404) 974-4430 

D EA L E R  A N D  O EM I N Q U I R I ES I NV ITED 
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Structufed Programming 

, "Why study structured program
ming?" Structured programming pays 
off in increased software reliability, 
as well as greater ease in debugging 
and maintenance. 

This article will introduce the basic 
concepts and techniques of structured 
programming. I'll concentrate on the 
implementation of modular programs 
through the use of procedures, as well 
as discuss control structures .and their 
relationship to program flow. I've 
also included a Morse-code-generator 
program so that you can put the 
elements of this discussion to prac
tical use. 

Cromemco 32 K Structured BASIC 
is the language I have chosen for this 
discussion. Its interactive nature is 
well suited to develop structured pro
gramming skills. Since BASIC is a 
"friendly," widely used language, it is 
possible to concentrate on the details 
of structured programming rather 
than the details of the language . 

Modules and Procedures 
The essence of structured program

ming is simplicity. Since a structured 
program is broken down into small 
logical modules, called procedures, 
each of the modules can be inde
pendently tested, and the program is 
easier to debug than the large, tangled 
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mess of a conventional program. 
When the entire program is finally 
run, the only untested part is the in
teraction between the modules, and 
the program is much more likely to 
execute correctly than an equivalent 
program that is not built from 
modules . 

Cromemco 32 K Structured BASIC 
gives you the option of dividing the 
user memory in the computer into as 
many as eight partitions. Each parti
tion can contain either a single pro
cedure or a group of related pro
cedures and has its own set of 
variables, statement labels, and line 
numbers. When a procedure in a 
given partition is called from another 
partition, values and variables may 
be passed to it as calling parameters 
and returned as return parameters. 

The example in listing 1 is the 
skeleton of a routine designed to read 
input from the console terminal. It 
illustrates the concept of simplifying a 
program through the use of pro
cedures. In order to further simplify 
things, I've omitted some important 
details such as the statements within 
the procedures, error checking, and 
parameter passing. 

Here we assume that each pro
cedure has access to a common 
variable (called Buffer$) which acts as 
a storage buffer for the input string 
being read. When the topmost pro
cedure ( . Read'console'no'blanks'
no'null) is called, a sequence of calls 
to other procedures is executed, dur-

ing which the variable Buffer$ is filled 
with a line of characters from the in
put terminal. As you can see from the 
name of this procedure, there will be 
no leading or trailing blanks placed in 
Buffer$, and a null string will be sup
pressed .  (If the user types only a car
riage return in response to an input 
prompt on the terminal, the input 
prompt will be repeated. )  

When reducing any task t o  its 
smallest logical pieces, you should 
write the primitive procedures first. 
(Primitive procedures are those which 
do not call any other procedures. )  
These can then b e  tested and de
bugged independently of the other 
primitive procedures . In listing 1, the 
primitive procedures are: 

• . Read' console 
• . Strip'leading'blanks 
• . Strip' trailing'b lanks 
• .No' null 

After you have broken the task 
into its most basic pieces and have 
written primitive procedures to per
form each, it's a relatively simple 
matter to write other, higher layers of 
procedures (which simply call the 
primitive procedures) . 

In the example, the next higher pro
cedure is called .No'blanks, which 
calls . Strip'leading'blanks and .Strip
' t ra i l ing 'b l a n k s .  H igher  than  
. N o ' b l a n k s  i s  t h e  procedure 
.Read'console'no'blanks, which calls 
both .No'blanks and the primitive 



Listing 1 :  The skeleton of a structured BASIC routine that reads input from the console 
terminal. For simplicity, most details have been omitted. 

P r o c e d u r e  . Re a d ' co n so l e ' n o ' b l a nk s ' n o ' n u l l  
C a l l  . R ead ' c o n so l e ' n o ' b l a n k s  
Ca l l  . N o '  n ul l  
Endp� o c  

P r o c ed u r e  . Re ad ' c o n so l e ' n o ' b l a n k s  
Ca l l  . Re a d ' c o n so l e  
Ca l l  . No ' b l a n k s  
E n d p r o c  

P r o c ed u r e  . N o ' b l a n k s  
Ca l l  . S t r i p ' l e ad i ng ' b l a nk s  
C a l l  . S t r i p ' t r a i l i ng ' b l a n k s  
E n d p r o c  

P r o cedu r e  . R e ad ' c o nso l e  
Rem Th i s  p r o c e d u r e  a c c e p t s  a 
Rem s t r i ng Bu f f e r $ f r om t h e  
R e m  co n so l e .  
E n d p r o c  

P r o c ed u r e . S t r i p ' l e ad i ng ' b l a n k s  
R e m  Th i s  pr o c ed u r e  s h i f t s  t h e  
Rem ch a r a c t e r s  i n  Bu f f e r.$ t o  
R e m  t h e  l e f t  s o  t h a t  t h e  f i r s t  
Rem n o n- b l a n k  ch a r a c t e r  i s  i n  
Rem t h e  f i r s t  pos i t i o n  o f  t h e  
R e m  s t r i ng .  
E n d p r o c  

P r o c ed u r e  . S t r i p ' t r a i l i ng ' b l a n k s  
R e m  Th i s  p r o c e d u r e  c h a ng e s  
Rem a l l t r a i l i ng b l a n k s  i n  
Rem Bu f f e r $  to n u l l c h a r a c t e r s .  
End p r o c  

P r o c e d u r e  . No ' n ul l  
Rem Th i s  pr o c edu r e  wi l l  r e j e c t  
Rem Bu f f e r $ i f  i t  c o n ta i n s  
Rem n o t h i ng bu t n u l l c h a r a c t e r s .  
R e m  No t e : t h e  u s e r  w i l l  h ave to 
Rem b e  r e- p r om p t e d . 
E n d p r o c  

procedure .Read'console. The top
most procedure in listing 1 is 
. Read'  console 'no 'b lanks'no 'nul l ,  
which we find appropriately placed at  
the top of  the listing. (Writing the 
lowest-level procedures first and then 
proceeding upward is referred to as 
"bottom-up coding. ") 

Because this  console-reading 
routine has been written in modular 
form, it can be entered at several 
points. For instance, if you want null 
input accepted from the user and 
returned in Buffer$, you can call the 
second procedure ( .Read'console'no
'blanks) .  In a similar manner, you can 
call the primitive procedure .Read
, console if the program needs all the 
input from the console terminal. 

By combining the four primitive 
procedures in various ways, you can 
create a series of more complex and 
useful routines. The list of primitive 
procedures can be expanded to in
clude error checking and other opera
tions . When all the necessary 
primitive procedures are completed, 

the skeleton routine can be fleshed 
out into a working program . 

Control Structures and Linear 
Flow 

In structured programming, con
trol should flow in a linear or sequen
tial manner. A control structure is a 
means by which the order of execu
tion is changed from the sequential 
line-number order. In BASIC, the 
simplest control structure is the 
GOTO statement. (In nonstructured 
programming, the flow tends to jump 
around through the use of multiple 
GOTO statements . )  

Although the GOTO statement is 
available in Cromemco 32 K Struc
tured BASIC, its use in structured 
programming is strongly discour
aged. Overuse of GOTO statements 
tends to make programs more dif
ficult to debug and maintain. Struc
tured languages use conditional loops 
and branches that allow the program 
to flow in as linear a fashion as pos
sible. 

C i rcle 1 43 on inquiry card. 

CHOOSE . . .  
Choose an Apple Desk 

A compact Bi-Level desk ideal for  the Apple com
puter system. This 42" x 29Y2 "  desk comes with a 
shelf to hold two Apple disk drives. The top shelf for 
your TV or monitor and manuals can also have an 
optional ·paper slot to accomodate a printer. It is 
shown here with the optional Corvis shelf which will 
hold mie Corvis disk drive. The Corvis shelf is avail
able on the 52" x 29Yz "  version of the Apple desk. 

Choose a Micro Desk 

The U niversal Micro desk accommodates the 5-100 
type microcomputers. The desk is available in four 
sizes: 1 7 . 75 inch, 1 9.06 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is a 20.75 inch wide opening with a 
26.50 inch front-to-rear mounting space. 

Choose a Mini Rack 

Mini racks a n d  mini micro racks have standard vent
ing, cable cut outs and adjustable RETMA rails. 
Choose a stand alone bay or a 48", 60", or 72" desk 
model in a variety of colors and wood tones. A 
custom rack is available for the Cromemco. 

Choose a Printer Stand 

The U niversal printer stand fits the: 

Centronics 700's 
Dec LA 34 
N EC Spin writer 
Lear Siegler 300' s 

Diablo 1 600's & 2300's 
T. l .  810 & 820 
Okidata Slimline 
Anadex 9500's 

Delivery in days on over 200 styles and colors in 
stock. Dealer inqui ries invited. 

ELECTRONIC S'::::ISTEMS 
FURNITURE 

CCMPAN':::t 
1 7 1 29 S. K ingsview Avenue 
Carson, California 90746 
Telephone: (213 )538-9601 
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Circle 413 on inquiry card. 

CP/M DATA ENTRY 

" RADAR" 

RADAR is a high speed data entry system 
that will run on any CP/M system pro
viding a "37 4 1 "  style key-to-disk en
vironment. RADAR is ideal for replacing 
KEYPUNCH machines and older, slower 
key-to-disk systems like the 37 4 1 's and 
42's. 

Features: 

Verify Mode 

Check Digit Processor 

Auto Dup/Manual Dup 

1 6 Accumulators 

Parameter Driven (No 
Programming) 

"Virtual" File Access 

Add or Delete Records 

Record Retrieval By Number 
Or Content 

Full Editing Capability 

Operator Prompts 

Extremely Fast (Written In 
Assembly Language) 

In addition to "heavy-duty" data entry, 
RADAR is also the ideal "front-end" for 
many applications programs, providing 
aquisition and retrieval of keyed data with 
a degree of reliability simply not possible 
with any other technique. RADAR can cut 
programming time by more than 30%, 
simply because there is  no longer any 
need to write the "input" portion of a pro
gram, just let RADAR handle it! 

Write or call for free brochure. The 
RADAR manual is  also available 
separately for $ 2 5 . 00 .  

P.O. Box 3373A 
Birmingham, AL 35255 
Phone: 205-933- 1 659 
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IF CON D I T IO N  THEN 00 
STATEMENTS I EL SE 
STATEMENTS 2 ENOOO 

Figure 1: Flowchart symbols used to 
represent the IF. . .  THEN . . .  ELSE. . .  END
DO programming construct that is impor
tant to structured program111ing. 

Cromemco 32 K Structured BASIC 
provides a number of control struc
tures, including conditional loops and 
branches, which allow you to write 
clear, concise, and readable programs 
that flow in a linear fashion. 

The IF . . .  THEN . . .  ELSE . . .  ENDDO 
structure, shown in flowchart form in 
figure 1, provides a conditional 
branch followed by two independent 
sections of code. Execution of the 
program can follow either (but not 
both) of the paths. IF a condition is 
true (such as a variable having a cer
tain value), THEN certain statements 
are executed. If the condition is not 
true, the statements after the ELSE are 
performed. Each path can contain as 
many BASIC statements as needed. 

The WHILE . . .  ENDWHILE and 
REPEAT . . .  UNTIL structures (shown 
in figure 2) are conditional loops. 

f2a) 
WHIL E COND IT ION  

STATEMENTS ENOWHILE 

UNTIL or WHILE a condition is true, 
they cause a set of BASIC instructions 
to be executed over and over again. 
But there is one important difference 
between the two: WHILE tests the 
condition before executing the in
structions; REPEAT tests the condi
tion after executing the instructions. 
The REPEAT structure will always 
execute at least once. The WHILE 
structure, depending upon the tested 
condition, may not execute at all . 

An Example 
The Morse-code generator (shown 

in listing 2) demonstrates some of the 
s tructured-programming concepts 
I've been discussing. While the pro
gram doesn't incorporate some Struc
tured BASIC features, such as the 
procedure library, memory parti
tions, common storage area, and 
parameter passing, it is designed to 
show a linear and well-documented 
structured program. (Note that when 
you call a procedure, use of the 
keyword CALL is optional. You can 
call a procedure simply by referenc
ing its name, which always begins 
with a period in Structured BASIC . )  

The procedure that generates the 
actual Morse-code dits and dahs is 
called .Tone (see listing 2 ) .  To pro
duce audible tones you'll need the 
Cromemco D + 7A 110 (input/out
put) interface board as well as a pair 
of Cromemco joystick consoles, 
which produce the audio output. If 
you don't have the consoles, the 
Morse code will be displayed as a 

(2b )  

FALSE 

REPEAT 
STATEMENTS UNTIL COND IT I ON  

Figure 2: Flowchart symbols used to  represent the WHILE. . . ENDWHILE (figure 2a) 
and REPEAT . . .  UNTIL (figure 2b) programming constructs. 



Listing 2: A Morse-code generator program written in Cromemco 32 K Structured 
BASIC that illustrates some of the concepts of structured programming. Text for 
translation to Morse code is read from a disk file. Here the BASIC keywords use only an. 
initial capita/ letter, instead of the usual all-capital style. Long variable names are used, 
and names of procedures begin with periods. Arguments enclosed in backslashes refer 
to disk-file operations. 

1 0 0 0  
1 0 1 0  
1 0 2 0  
1 0 3 0  
1 0 4 0  
1 0 5 0  
1 0 6 0  
1 0 7 0  
1 0 8 0  
1 0 9 0  
1 1 0 0 
1 1 1 0  
1 1 2 0 
1 1 3 0  
1 1 4 0  
1 1 5 0 
1 1 6 0  
1 1 7 0  
1 1 8 0  
1 1 9 0  
1 2 0 0  
1 2 1 0  
1 2 2 0  
1 2 3 0  
1 2 4 0  
1 2 5 0 
1 2 6 0  
1 2 7 0  
1 2 8 0  
1 2 9 0  
1 3 0 0  
1 3 1 0  
1 3 2 0  
1 3 3 0  
1 3 4 0  
1 3 5 0 
1 3 6 0  
1 3 7 0  
1 3 8 0  
1 3 9 0  
1 4 0 0  
1 4 1 0  
1 4 2 0  
1 4 3 0  
1 4 4  0 
1 4 5 0 
1 4 6 0  
1 4 7 0  
1 4 8 0  
1 4 9 0  
1 5 0 0  
1 5 1 0  
1 5 2 0  
1 5 3 0  
1 5 4 0  
1 5 5 0  
1 5 6 0  
1 5 7 0  
1 5 8 0  
1 5 9 0  
1 6 0 0  
1 6 1 0  
1 6 2 0  
1 6 3 0  
1 6 4 0  
1 6 5 0  
1 6 6 0  
1 6 7 0  
1 6 8 0  
1 6 9 0 
1 7 0 0  
1 7 2 0  
1 7 3 0  
1 7 4 0  
1 7 5 0  
1 7  6 0  
1 7 7 0  

Rem P R OGRAM MO R S E  
Rem da t e  9 . 7 9  
Rem 
Rem P r o g r am to c o nve r t  a text f i l e  
Rem to i t s Mo r s e  c o d e  eq u i va l e n t .  
Rem 
Ca l l  . I n i t i a l i z e 
Ca l l  . Se t ' u p  
C a l l . R e a d ' a nd ' p r o c e s s  
Ca l l  . Fi n i s h 
S t o p  
Rem- - - - - - - - - - - -
Rem- - - - - - - - - - -

P r o c ed u r e  . I n i t i a l i z e 
I n t eg e r  Da sh ' to ' d ot ' r a t i o , I e s , I l s , I ws , Ma x ' l i n e ' l e n� t h  
R e m  
Rem T h e  fo u r  fo l l ow i ng pa r am e t e r s  c o n t r o l  the c h a r a c t e r i s t i c s 
Rem o f  t h e  c o d e  g e n e r a t e d  a nd t h e  c o n s o l e  d i s pl a y .  T h e y  may 
Rem b e  c h a ng e d  by t h e  u s e r .  
Rem 
M a x ' l i n e ' l e ng t h = 7 5 : Rem M a x i m u m  l i ne l e ngth o n  c o n so l e .  
I e s = l  : Rem I n t e r -e l eme n t  s p a c i ng r a t i o . 
I l s = S  : Rem I n t e r- l e t t e r  s pa c i ng r a t i o .  
I w s = 7  : Rem I n t e r - wo r d  s pa c i ng r a t i o . 
Da sh ' to ' d o t ' r a t i o = 3  : Rem Th i s  i s  t h e  s t a n da r d .  
Rem 
Rem 
D i m  F i l e n ame$ ( 1 3 )  , C h a r a c t e r $  ( 0 )  , N u l l $  ( 0 )  
D i m  Va l i d ' c h a r a c t e r s $ ( 6 4 )  
I n t eg e r  T r u e , Fa l s e , E r r o r ' n u mb e r , E n d ' o f ' f i l e ' f l ag 
I n t e g e r  Wpm , De l a y , I n d e x , E n d ' o f ' f i l e ' e r r o r ' n umbe r 
I n t eg e r  N um , Low ' c a s e , Up ' c a s e , P ' d u r a t i o n , T ' d u r a t i o n  
I n t ege r L i n e ' l e n g t h , M a x ' l i n e ' l e n g t h  
V a l i d ' c h a r a c t e r s $ = " aAbBcCd D e E f Fg G h H i i j J k K 1 LmMnNoOpPq Q r Rs S t T u U v V "  
V a l i d ' c h a r a c t e r s $ ( 4 4 ) = " wWxXyY z Z 0 1 2 3 4 5 6 7 8 9  . ? "  
T r u e = l  : F a l s e = 0  
E n d ' o f ' f i l e ' e r r o r ' n umb e r =l 3 8  
N u l l $ = " "  
L i n e ' l e n g t h = 0  
R e m  C o r r ec t  i n t e r -w o r d  s pa c i ng r a t i o  to f o l l ow 
Rem i n t e r- l e t t e r  s pa c e . 
I ws = I ws- I l s  
Rem C o r r e c t  i n t e r - l e t t e r  s pa c i ng r a t i o  t o  fo l l ow 
Rem i n t e r - e l e me n t  s pa c e .  
I l s = I l s - I e s  
Rem C o r r e c t  ma x i m u m  l i n e  l e n g t h  t o  a l l ow a n o t h e r c h a r a c t e r 
Rem to be d i s pl a yed . 
Ma x ' l i n e ' l e n g t h = M a x ' l i n e ' l e ng t h-1 0  
E n d p r o c  
Rem- - - - - - - - - - -
Rem- - - - - -

P r o c e d u r e  , S e t ' u p 
P r i n t : P r i n t  
Rem P r om p t  u s e r  fo r s p e e d  a nd f i l e  name . 
I np u t " Mo r s e  c o d e  s p e ed ( W PM ) = " , Wpm 
I f  Wpm < l  T h e n  1 5 4 0  
I f  Wpm > l 0 0  T h e n  @ " C a n n o t  b e  g r e a t e r  t h a n  1 0 0 "  G o t o  1 5 4 0  
D e l a y =2 5 0/Wpm 
I n p u t " F i l e n am e  ( X XXXX . X XX ) = " , F i l e n a m e $  
Ope n\1 \ F i l e n a m e $  
End p r o c  
Rem- - - - - - - - - - - - - - - - - - -
Rem- - - - - - - - - - - - - -

P r o c e d u r e  . R e ad ' a nd ' p r o c e s s 
On E r r o r  G o s u b  E r r o r ' t r a p  
O n  E s c  G o s ub E s c a pe 
E n d ' o f ' f i l e ' f l a g = F a l s e  
G e t\ 1  \Ch a·r a c t e r $  

Wh i l e  En d ' o f ' f i l e ' f l a g = F a l s e  
. F i l t e r  
. De c o d e ' a n d ' ou t p u t  

G e t\ 1 \C h a r a c t e r $  
End wh i l e  

O n  E r r o r  S t o p  
E n d p r o c  

* E r r o r ' t r a p : E r r o r ' n u m b e r =S y s ( 3 )  
E nd ' o f ' f i l e ' f l a g = T r u e  

* 
* 

* 
* 

* 
* 

Listing 2 continued on page 414 

series of dots and dashes on the video 
screen. 

The program is made up of four 
major procedures: 

• . Initialize 
• . Set' up 
• . Read' and'process 
• .Finish 

By simply reading the series of CALL 
statements at the beginning of the 
program, you can easily discern the 
basic flow of control. 

The first procedure ( . Initialize) in
itializes the value, type, and dimen
sion of all of the program variables. 
Note that even though the variable
type-declaration statements are not 
required, using them results in faster 
execution and more memory-efficient 
code. 

Four parameters that you· can 
change are identified at the beginning 
of the in i tial ization procedure . 
Although the spacing ratios assume 
that the length of a dot is equal to one 
unit, the actual dot length generated 
is dependent on the speed in words 
per minute that you select when the 
program is run. 

The default values I've selected are 
a silent pause equal to one dot after 
each element (dot or dash), a five-dot 
pause after each complete letter, and 
a seven-dot pause after each word. 

After variable initialization, the 
procedure . Set'up sets the parameters 
for program execution by prompting 
you for the information and then set
ting up a data file on a peripheral 
device. 

Next, the file must be read and the 
information processed, by using the 
procedure .Read'and'process . The 
first  m a tters  of business for 
. Read'and'process are the setting up 
of error and escape traps. As program 
execution comes to an end or is inter
rupted, the input data file must be 
closed before control is returned to 
the user. If it isn't, a file might be left 
open after an aborted run, resulting 
in incorrect execution the next time 
the program is used. The error trap is 
also used to set the logical value of 
the end-of-file flag to true when the 
end of the file is reached. 
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Listing 2 continued: 

1 7 8 0  I f  E r r o r ' n u mb e r � E n d ' o f ' f i l e ' e r r o r ' nu mb e r  T h e n  Do 
1 7 9 0  R e m  P r i n t  e r r o r  me s s ag e , r e s e t  e r r o r  t r a p ,  
1 8 0 0  R e m  a n d  a b o r t  p r og r am e x e c u t i o n .  
1 8 1 0  P r i n t  
1 8 2 0  P r i n t " S ys tem E r r o r  " ; E r r o r ' n u m b e r  
1 8 3 0  O n  E r r o r  S t o p  
1 8 4 0  . F i n i sh 
1 8 5 0  S t o p  
1 8 6 0  E n d d o  
1 8 7 0  Re t u r n  
1 8 8 0  * E s c a pe 
1 8 9 0  On E r r o r  S t o p  
1 9 0 0  . F i n i s h 
1 9 1 0  S t o p  
1 9 2 0  R e t u r n  
1 9 3 0  Rem- - - - - - - - - - - - - - - - * 
1 9 4 0  Rem- - * 
1 9 5 0  P r o c ed u r e  . F i n i sh 
1 9 6 0  . B r e a k  
1 9 7 0  C l o s e \ ! \  
1 9 8 0  P r i n t  : Pr i n t  
1 9 9 0  E n d p r o c  
2 0 0 0  Rem - - - - - - - - * 
2 � l 0  
2 0 2 0  
2 0 3 0  
2 0 4 0  
2 0 5 0  
2 0 6 0  
2 0 7 0  
2 0 8 0  
2 0 9 0  
2 1 0 0  
2 1 1 0  
2 1 2 0  
2 1 3 0 
2 1 4 0  
2 1 5 0  
2 1 6 0  
2 1 7 0  
2 1 8 0  
2 1 9 0  
2 2 0 0  
2 2 1 0  
2 2 2 0  
2 2 3 0  
2 2 4 0  
2 2 5 0  
2 2 6 0  
2 2 7 0  
2 2 8 0  
2 2 9 0  
2 3 0 0  
2 3 1 0  
2 3 2 0  
2 3 3 0  
2 3 4 0  
2 3 5 0  
2 3 6 0  
2 3 7 0  
2 3 8 0  
2 3 9 0  
2 4 0 0  
2 4 1 0  
2 4 2 0  
2 4 3 0  
2 4 4 0  
2 4 5 0 
2 4 6 0  
2 4 7 0  
2 4 8 0  
2 4 9 0  
2 5 0 0  
2 5 1 0  
2 5 2 0  
2 5 3 0  
2 5 4 0  
2 5 5 0  
2 5 6 0  
2 5 7 0  
2 5 8 0  
2 5 9 0  
2 6 0 0  
2 6 1 0  
2 6 2 0  
2 6 3 0  
2 6 4 0  
2 6 5 0  
2 6 6 0  
2 6 7 0  

R e m - - - - - - -
P r o c e d u r e  . F i l t e r  

- - - - - - * 

Rem 
Rem T h e  fo l l ow i ng i n s t ru c t i o ns l o c a t e t h e  c h a r a c t e r  
R e m  i n  a s t r i ng o f  va l i d cha r a c t e r s . I f  i t  i s  n o t  
R e m  f o u n d  a - 1 i s  r e t u r n ed i n d i c a t i ng t h a t i t  i s  a n  
R e m  i n va l i d cha r a c t e r .  I f  t h e  c h a r a c t e r  i s  va l i d  
Rem i t  i s  d i s p l a y e d  e l s e  t h e  c h a r a c t e r  b u f f e r  i s  s e t  
Rem eq u a l _ t o  t h e  va l u e  o f  a n u l l  cha r a c t e r .  
Rem 

If P o s ( Va l i d ' ch a r a c t e r s S , Ch a r a c t e r $ , 0 ) = - 1 T h e n  Do 
R em I f  i t  is a c a r r i a g e  r e t u r n ,  d i s pl a y  a s p a c e .  
I f  Ch a r a c t e r S =Ch r $ ( 1 3 )  T h e n  C a l l  . S p a c e  
Cha r a c t e r $ =N ul l $  
E l s e  
P r i n t  Cha r a c t e r $ ;  
L i n e ' l e ng t h= L i n e ' l e ng t h + l  
E n d  d o  

End p r o c  
Rem- - - - - . - - - - - -
Rem- - - - -

P r o c e d u r e  . Do t  
. To n e  ( 1 )  
P r i n t " . 11 ; 
L i n e ' l e ng t h = L i n e ' l e n g t h + l  
. Pa u s e  ( I e s )  
E n d p r o c  
Rem- - - - - - - - - - - - -
Rem- - - - - - - - - - - - -

P r o c ed u r e  . Da s h  
. To n e  ( Da s h ' t o ' d o t ' r a t i o )  
P r i n t " - 11 ; 
L i n e ' l e n g t h = L i n e ' l e n g t h + l  
. P a u s e  ( I e s )  
E n d p r o c  
Rem- - - - - - - - - - - - - -
Rem- .- - - - - - - - - - - - -

P r o c ed u r e  . S pa c e  
Rem Ca l l  P a u s e  w i t h  i n t e r-wo r d  p a u s e  va l u e ( I ws ) . 
Rem D i s pl a y  a s p a c e  on t h e  c o n so l e .  
. Pa u s e  ( I w s )  
P r i n t 11 " ;  
L i n e ' l e ng t h =L i n e ' l e ng t h + l  
E n d p r o c  

* 
- - - - - * 

* 
* 

* 
- - - - * 

Rem- - - - - - - - - - - - - - - - - - - - - - - - - - - * 

R em- - - - - - - - - - - - - - - - - - - - - - - - - - - - * 

P r o c ed u r e  . P a u s e  ( P ' d u r a t i o n )  
R e m  P a u se fo r P ' d ur a t i o n  t i me s d o t  va l u e .  

Fo r I n d e x = !  T o  D e l a y * P ' d u r a t i o n  
N e x t  I n d e x  

E n d p r o c  
Rem- - - - - - - - - - - - -
Rem- - - - - - - - - - - - -

P r o c e d u r e  . To n e  ( T ' d u r a t i o n )  

* 
- - - - - - * 

Rem G e n e r a t e t o n e  fo r T ' d u r a t i o n t i m e s  d o t  v a l u e . 
Rem J oys t i c k s pe a k e r s  mu s t  be c o n n e c t ed to ou t p u t  po r t s  2 5  a n d  2 7 .  
Rem N o e sc , E s c  s e q ue n c e  a l l ows fo r f a s te r e x e c u·t i o n so t h a t 
Rem a h i gh e r  f r eq ue n cy t o n e  i s  g e n e r a t e d . 
No e sc 

E s c  

Fo r I nd e x = l  To D e l a y * T ' d u r a t i o n  
Ou t 2 7 , 0  : O u t  2 7 , 1 2 8 
O u t  2 5 , 0  : Ou t 2 5 , 1 2 8 
N e x t  I n d e x  

- - - - - - - - - - - - * 
E n d p r o c  
Rem- -
Rem- - - - - - - - - - - - - - - - - - - - * 

Listing 2 continued on page 415 
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The WHILE loop is the heart of the 
program. It is preceded by a file ac
cess to determine whether or not the 
file is empty. If the file is not empty, 
the character buffer (Character$) is 
initialized. 

If the end-of-file flag is true, the 
WHILE loop will not execute and 
the procedure terminates . If the end
of-file flag is false, the characters con
tinue to be processed. When the end 
of the file is encountered during a file 
access, the run-time error is trapped 
by the ON ERROR instruction and 
control is transferred to the sub
routine at the location denoted by the 
logical identifier Error'trap. 

If the Error' trap subroutine is called 
and the error number and end-of-file 
error number are found equal, the 
end-of-file flag is set to true and the 
RETURN instruction causes program 
control to be passed to the instruction 
following the one that generated the 
error. In this case, the GET instruc
tion would generate the error, and 
control would return to the END
WHILE instruction.  ENDWHILE 
causes control to be returned to the 
WHILE statement. Because the end
of-file flag has been set to true, the 
condition for the execution of the 
WHILE loop is not satisfied and con
trol is passed to the instruction 
following the ENDWHILE instruc
tion. 

If the error number is not equal to 
the end-of-file error number, execu
tion of the program is aborted. The 
procedure . Read' and' process calls 
two other procedures, .Filter and 
. D e c o d e ' a n d ' o u t p u t .  I n v a l i d  
characters are eliminated b y  .Filter. 
The string function POS is used to 
determine whether or not the 
character in the character buffer, 
Character$, is valid. This is done by 
finding the position of the character 
within the string Valid' characters$, 
which contains all of the valid 
characters. If the character cannot be 
found in the string, the POS function 
returns a - 1 .  This occurs if 
Character$ contains an invalid 
character. 

Although the carriage return is an 
invalid character, it is trapped in this 
routine and causes a pause to be out
put. This is done because it is com-



inon to terminate words in a file of 
ASCII (American Standard Code for 
Information Interchange) characters 
with a carriage return (new line) and 
no space. 

Valid characters are displayed on 
the console terminal. If an invalid 
character is detected in the file, 
Character$ is assigned a null value. 
Valid characters are decoded and out
put by the procedure .Decode'and' 
output, which contains thirty-eight 
subroutines, each named for the 
character it generates . For example, 
consider the letter "d ."  Its value is not 
within the range of the numeric 
characters . Therefore, no numeric
character subroutine is called. During 
the check for a lowercase letter, the 
variable Low'case is assigned a value 
of 4. The ON . . .  GOSUB instruction 
transfers control to the fourth 
subroutine in the list, D .  

Subroutine D calls the procedures 
.Dash, .Dot, .Dot, and .Pause, and 
then control is returned to the calling 
routine. Both .Dot and .Dash display 
characters on the console terminal 
and call the procedure .Tone to 
generate the appropriate Morse-code 
sequence . The duration of the pause 
generated by .Pause is specified by its 
argument. In this case, the length of 
the pause is determined by the value 
of the variable Ils (inter-letter spac
ing) multiplied by the length of a dot. 

If the displayed output line 
becomes too long, the .Output
'and'decode procedure generates · a 
new line on the console. If the pro
gram reaches a normal or abnormal 
termination, the statement ON ER
ROR STOP restores the standard 
system error-handling routines . 
Then, the next procedure ( .Finish) 
sends a Morse-code "break" character 
(S and K sent as one character), 
which indicates the end of the 
transmission. At the same time, the 
input file is closed. 

A Few Final Thoughts 
The following are important points 

to remember when writing structured 
programs: 

1. Break the program up into logical 
tasks. Break each task into subtasks. 
Continue to simplify until each 

Listing 2 continued: 

2 6 8 0  P r o c ed u r e  . B r eak 
2 6 9 0  P r i n t  : Pr i n t " B r e a k " ; 
2 7 0 �  . Pa u s e  ( I e s + I l s + I ws ) 
2 7 1 0  . Da sh . Do t  . Do t  
2 7 2 0  E n d p r o c  

. Do t . Da s h : . Do t  : . D a s h  

2 7  3 0  R e m - - - - - * 
2 7 4 0  Rem- - -
2 7 5 0  P r o c ed u r e  . De c o d e ' a n d ' o u t p u t  
2 7 6 0  Rem 
2 7 7 0  Rem C h e c k  fo r n u mb e r .  
2 7 8 0  N u m=Asc ( Cha r a c t e r $ ) -A s c ( " 0 " ) +1 
2 7 9 0  O n  N u m  G o s ub Z e r o , On e , Tw o , Th r e e , Fo u r , F i v e , S i x , S e v e n , E i g h t , N i n e 
2 8 0 0  Rem 
2 8 1 0  Rem C h e c k  fo r l owe r c a s e  l e t t e r .  

* 

2 8 2 0  Low ' c a s e=As c ( Ch a r a c t e r $ ) -Asc ( " a " ) + l , 
2 8 3 0  O n  Low ' c a s e  G o s ub A , B , C , D , E , F , G , H , I , J , K , L , M , N , O , P , Q , R , S , T , U , V , W , X , Y , Z  
2 8 4 0  Rem 
2 8 5 0  Rem C h e c k  fo r u p pe r c a s e  l e t t e r . 
2 8 6 0  U p ' c a s e =Asc ( Ch a r a c t e r $ ) -A s c ( " A " ) + l 
2 8 7 0  On U p ' c a s e  G o s ub A , B , C , D , E , F , G , H , I , J , K , L , M , N , O , P , Q , R , S , T , U , V , W , X , Y , Z  
2 8 8 0  Rem 
2 8 9 0  Rem C h e c k  f o r  pun c t ua t i o n .  
2 9 0 0  I f  Cha r a c t e r $ = "  " Then . s pac e 
2 9 1 0  I f  Ch a r a c t e r $ = " ? "  T h e n  G o s ub Q u e s t i o nm a r k  
2 9 2 0  I f  Cha r a c t e r $ = " . "  Th e n  G o s u b  P e r i o d 
2 9 3 0  Rem 
2 9 4 0  Rem Check l i n e l e ng t h  and i s s ue a new l i n e  

I f  L i n e ' l e ng t h> =Ma x ' 1 i n e ' l e n g t h  Th e n  
P r i n t  

i f  r e q u i r ed .  
Do 2 9 5 0  

2 9 6 0  
2 9 7 0  
2 9 8 0  

L i n e ' 1 e ng t h = 0  
End d o  

2 9 9 0  E n d p r o c  
1 0 0 0 0  * Z e r o  . Da s h 
1 0 0 0 1  *One 
1 0 0 0 2  *Two 
1 0 0 0 3  *Th r e e  
1 0 0 0 4  * Fo u r  
1 0 0 0 5  * F i ve 
1 0 0 0 6  * S i x  
1 0 0 0 7  * S eve n 

* E i g h t  
* N i n e  
* A  

1 0 0 0 8  
1 0 0 0 9  
1 0 0 1 0  
1 0 0 1 1  * B  
1 0 0 1 2  * C  
1 0 0 1 3  * D  
1 0 0 1 4 * E  
1 0 0 1 5  * F  
1 0 0 1 6  *G 
1 0 0 1 7 *H 
1 0 0 1 8  * I  
1 0 0 1 9 *J 

. Do t  

. Do t  

. Do t  

. Do t  

. Do t  

. D a s h  

. Da s h  

. D a s h 

. Da s h  

. Do t  

. Da s h  

. Da s h  

. Da s h  

. Do t  

. Do t  

. Da s h  

. Do t 

. Do t 

. Do t  

. Da s h  

. Do t  

. Da s h  

. Da sh 

. Da s h  

. Do t  

. Da s h 

. Do t  

. Do t  

. Da s h  

. Do t  

. Do t  

. Do t  

. Da s h  

. Da s h  

. Da s h  

. D a s h  

. Da s h  

. Do t  

. Do t  

. Do t  

. Do t  

. Do t  

. Da s h  

. Da s h  

. Da s h  

. Da s h  

. Do t  

. Do t  

. Do t  

. Do t 

. Do t  

. Da s h 
: . Da s h  

. D a s h  

. D a s h  

. Do t 

. Do t  

. Do t  

. Do t  
. Da s h . Da s h . Do t  
. Da s h  . Da s h  : . Da s h 

. D a s h  

. Da s h  

. D a s h  

. Da s h  

. D a sh 

. Do t  

. Do t  

. Do t  

. Do t 

. Do t  
. Da s h . Pa u s e  ( I l s )  R e t u r n  

. P a u s e  

. Pa u s e  

. Pa u s e  

. Pa u s e  

. P a u s e  

. Pa u s e  

. P a u s e  

. P a u s e  

. P a u s e  
; P a u s e  

. Do t  . Do t  . Do t  . P a u s e  ( I l s )  

. Do t  . Da s h . Do t  . Pa u s e  ( I l s )  

. Do t  . Do t  . Pa u s e  ( I 1 s )  : Re t u r n  

. P a u s e  ( I l s )  Re t u r n  

. D o t  . Da s h  . Do t : . P a u s e  ( I l s )  

. Da s h  . Do t  . Pa u s e  ( I l s )  : Re t u r n  

. Do t  . Do t  . Do t  : . Pa u s e  ( I l s )  

. Do t  . Pa u s e  ( I l s )  : R e t u r n  

. Da s h  . Da s h  : . Da s h  : . Pa u s e  ( I l s )  

. Do t  . Da s h : . Pa u s e  ( I l s )  : Re t u r n  

. Dash . Do t : . D o t  : . P a u s e  ( I l s )  

. Da s h  . Pa u s e  ( I l s )  : R e t u r n  

. Do t  . Pa u s e  ( I l s )  : Re t u r n  

. Da s h  . Da sh . Pa u s e  ( I l s )  R e t u r n  

. Da s h  . Da s h  . Do t  : . P a u s e  ( I l s )  

. Da s h  . Do t  . Da s h : . Pa u s e  ( I l s )  

. Da s h  . Do t  . Pa u s e  ( I l s )  Re t u r n  

. D o t  . Do t  . Pa u s e  ( I l s )  : Re t u r n  

. Pa u s e  ( I l s )  

. Do t  . Da s h 

. D o t  

. Da s h  
. Do t  

Re t u r n  
. Pa u s e  ( I 1 s )  : Re t u r n  
. Da s h  : . P a u s e  ( I l s )  
. Pa u s e  ( I 1 s )  : Re t u r n  

( I 1 s )  
( I l s )  
( I l s )  
( I l s )  
( I 1 s )  
( I  1 s )  
( I  l s )  
( I l s )  
( I 1 s )  
( I l s )  

Re t u r n  
Re t u r n  

Re t u r n  

Re t u r n  

R e t  u r n  

Re t u r n  

Re t u r n  

Re t u r n  

. Do t  

. Do t  

. Da sh 

. Da s h  

. Do t  

. Da sh 
. Da s h  . Pa u s e  ( I l s )  Re t u r n  
. Da s h . Pa u s e  ( I l s )  R e t u r n  
. Do t . Pa u s e  ( I 1 s ) Re t u r n  

1 0 0 2 0  * K  
H J 0 2 1  * L  
1 0 0 2 2  * M  
1 0 0 2 3  *N 
1 0 0 2 4 *0 
1 0 0 2 5  *P 
1 0 0 2 6 * Q  
1 0 0 2 7  *R 
1 0 0 2 8  * S  
1 0 0 2 9 * T  
1 0 0 3 0 * U  
1 0 0 3 1  *V 
1 0 0 3 2 *W 
1 0 0 3 3  *X 
1 0 0 3 4 *Y 
1 0 0 3 5  *Z 
1 0 0 3 6 * P e r i od : . Da s h  . Do t  

* Q u e s t i o nma rk . Do t  
. Pa u s e  ( I l s )  

1 0 0 3 7  
1 0 0 3 8 

. Do t 

. Do t  

. Do t  
Re t u r n  

. Do t  . D a sh . Pa u s e  ( I l s )  

. Da s h  . D a s h  : . D o t  : . D o t  

1 0 0 3 9  E n d  

R e t u r n  
Re t u r n  
R e t u r n 
Re t u r n  
R e t u r n  
Re t ur n  
R e t u r n  
Re t u r n  
R e t u r n  
Re t u r n  

Re t u r n  

primitive procedure performs a single 
clear and simple task. 
2. Use meaningful names for pro
cedures, variables, and line labels, 
when possible. 

4. Use remarks in the source code. 
They will help clarify the purpose of a 
program section. 

3. Use the preferred control struc
tures ,  i . e . ,  IF . . .  THEN . . .  ELS E ,  
WHILE . . .  ENDWHILE, and REPEAT 
. . .  UNTIL. A void using the GOTO in
struction. 

Try to keep these suggestions in 
mind when you design and code pro
grams. They are not hard-and-fast 
rules, but they will allow you to 
create programs that are more effi
cient and easier to maintain. • 
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CMOS: Mentory with a Future 
Ideas Behind CompuPro's RAM 17 

Craig Anderton 
c! o BYTE Publications Inc. 

POB 372 
Hancock, NH 03449 

The world of personal computers has evolved into two 
major categories. The all-in-one computer has most of 
the machine's intelligence residing in one major module 
produced by a single manufacturer. On the other hand, 
the bus-oriented computer can accept boards from 
numerous manufacturers . The major advantage of the 
bus-oriented computer is flexibility-modules perform
ing distinct functions are available from a variety of ven
dors operating in a competitive marketplace. Therefore, 
systems integrators (people who put systems together by 
selecting boards from a variety of sources) can choose 
modules best-suited to perform a specific function ( i .e . ,  
data acquisition, software development, word process
ing, etc . )  from a wide variety of available boards. Fur
thermore, a bus-oriented computer allows relatively inex
pensive upgrading when the requirements of the user 
either expand or change altogether. 

. 

The most popular bus-oriented small computers are 
based on the S-100 bus, developed by MITS for its Altair 
computer in the mid-1970s and proposed in 1979 as a 
standard by the Institute of Electrical and Electronics 
Engineers (IEEE specification 696).  Unfortunately, the 
publication of specification 696 has not made integrating 
S-100 systems as simple as one might like. In fact, in
tegrating boards from a variety of manufacturers, while 
resulting in a more flexible system, can also cause 
headaches for the integrator-particularly when choos
ing memory. 

First, the strengths and limitations of currently 
available memory boards must be thoroughly 
understood in order to predict their effect on system per
formance. It is by no means certain that a given S-100 
memory board-even one designed to meet the IEEE-696 
specifications for S-100 bus performance-will function 
reliably in a. given system simply because that system 
contains only boards that claim to meet these specifica
tions. Claiming to meet specifications is easy; actually 
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meeting those specifi�ations is somewhat more difficult .  
Second, since a major attraction of the S-100 bus to the 

end user is the ease with which these systems can be 
upgraded, future hardware and software developments 
must be anticipated so that upgrading the system will be 
as inexpensive as possible. Unlike an automobile or 
stereo, an S-100 machine does not have to be replaced in 
order to make room for next year's higher-performance 
model; instead, older boards may be replaced and newer 
boards added in order to achieve the current state of the 
art. 

For example, when a system is upgraded from single
user to multi-user, or is modified for DMA (direct 
memory access) disk operation, all other aspects of the 
computer-memory, power supply, motherboard, 
etc. -may be preserved as is (protecting the initial invest
ment) if the systems integrator had the foresight to 
choose the modules with future compatibility in mind. 
Since programmable memory is a high-cost item, it is 
especially important at the outset to choose a memory 
board with a future. The advantage of easy upgrading 
disappears if the system boards lack compatibility or if 
they are not designed to accommodate future improve
ments in technology. 

Dynamic Versus Static Memory 
The controversy over the respective merits of dynamic 

and static memory in S-100 computers goes back almost 
as far as the S-100 bus itself, and much ink has been 
spilled praising one and condemning the other. Many 
early dynamic-memory boards simply did not work, 
mostly due to poor design and inadequate (or sometimes 
nonexistent) quality control. This situation produced an 
unfair prejudice against the very principle of dynamic 
memory. Nevertheless, dynamic memory's high density, 
low power, and low cost, combined with improved 
design and manufacturing techniques, gradually restored 



Photo 1: CompuPro's RAM 1 7, the first commercially available 64 K-byte static-memory board for the 5-100 bus. 

it to respectability and established it as the prime choice 
in many applications. 

Static memory, while consuming more power and 
costing more than dynamic, offers the advantage of re
quiring no refresh signals. It is therefore the choice in 
systems using DMA devices. Until recently, putting a 
system together involved a necessary compromise; 
neither form of memory offered the ideal combination of 
low cost, high density, low power consumption, and the 
ability to execute DMA flawlessly . 

Enter CMOS Memory 
CMOS (complementary metal-oxide semiconductor) 

memory seemed to hold the best hope for being the ideal 
memory except for one major problem: cost. Until 
recently, CMOS memory was prohibitively expensive, 
restricting its use to all but the most expensive computing 
systems. However, a new generation of CMOS random
access memory has evolved that delivers all the qualities 
associated with an "ideal" memory at a reasonable price. 
The first commercially available 64 K-byte static
memory board for the S-100 bus, CompuPro's RAM 17, 
could not have existed without CMOS memory. 

The introduction of low-cost CMOS memory has ob
soleted some of the most forceful arguments formerly 
made in favor of dynamic memory. Five categories of 
performance have been greatly affected: density, power, 
speed,  compa t ib i l i ty ,  and re l iabi l i ty I ease of 
maintenance. 

CMOS memory is still more expensive than dynamic 
memory, al though future price decreases are expected to 
lessen this cost difference . Nonetheless, the true cost of a 
memory board goes beyond the list price. If a board 
causes problems due to erratic or unpredictable opera
tion, or needs to be replaced when a system is upgraded, 
an attractive initial savings may turn into an ugly added 
expense. 

Before comparing the performance of dynamic versus 
CMOS memory, a brief functional description of 
CompuPro's RAM 17 is in order. RAM 17 is a 64 K-byte 
static-memory board using Hitachi's 6116 CMOS "byte
wide" memory integrated circuits (2 K by 8 bits) and is 
designed to meet all IEEE-696 specifications. The board 
can be used as global or extended address memory 
(global memory decodes only address lines AO-A15 and 
ignores address lines A16-A23; extended address memory 
decodes all 24 available address lines) .  The maximum 
amount of global memory possible in a system is 64 K 
bytes; the maximum extended address memory is 
16 megabytes. 

CompuPro's RAM 17 can be addressed to occupy any 
64 K-byte page of memory. Four 16 K-byte "windows" 
can be switch disabled, and the upper 8 K bytes of the 
board can be disabled in four individual 2 K-byte in� 
crements (this makes room for popular memory-mapped 
devices such as disk controllers or video interfaces) .  
When used with a CompuPro Memory Manager (avail
able as a separate board or as part of CompuPro's Z80 or 
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8085/88 processor boards), RAM 17 can be placed in ex
tended address mode and used as a bank-selected board. 

Performance Comparison 
As mentioned earlier, many of the arguments in favor 

of dynamic memory are no longer relevant since the 
development of CMOS memory. The most important 
differences are summarized below. 

Density: Since 32 of Hitachi's 6116 memory devices 
(64 K bytes) fit on a standard-size S-100 board, it is no 
longer true that dynamic memory is denser than static 
memory at the board level. (In fact, CompuPro recently 
introduced RAM 21, a 128 K-byte static memory that 
also fits on a standard-size S-100 board, and RAM 16, a 
64 K-byte board designed for either 8- or 16-bit systems . )  
A t  the systems level, an additional bonus of CMOS oper
ation is the ability of systems with small power supplies 
to support more static-memory boards than dynamic
memory boards. 

Power: CompuPro's RAM 17 typically draws 150 
milliamperes (rnA) from the + 8-volt (V) line, or about 
1 .2  watts (W). At the sixth West Coast Computer Faire in 
San Francisco, a 1-megabyte system comprised of RAM 
17 boards (16 of them) was run in a standard S-100 
enclosure . After 12 hours of work, the system remained 
cool-the entire megabyte drew only about 3 amperes 
(A) ! 

Speed: The Hitachi 6116 has a worst-case access time 
of 150 nanoseconds (ns), compared with about 250 ns for 
conventional dynamic-memory devices . This means that 
a static-memory board can run without wait states with a 
6-megahertz (MHz) Z80 microprocessor, while no cur
rently available dynamic-memory board is fast enough to 
do this. Because there is no need for refresh on a static
memory board, the possibility for real-time applications 
is limited only by access time. 

While dynamic-memory boards may seem to have a 
respectable access time, they cannot be run at their fastest 
access time because dynamic memory must be refreshed 
every few milliseconds. This can introduce sporadic 
delays in system operation in the form of refresh wait 
states, thereby slowing down the entire system and 
degrading real-time operation . 

Compatibility : Current dynamic-memory-board 
designs all have serious weaknesses when used in DMA 
environments, particularly in environments supporting 
multiple DMA devices. For a fine description of the prob
lems encountered when interfacing dynamic memories 
with DMA devices, refer to Larry Malakoff's excellent ar
ticle "Dynamic Memory: Making an Intelligent Decision" 
(February 1981 BYTE, page 142) .  

The subject of reliability/ease of maintenance will be 
covered later in this article. 

Static Memory and DMA 
Probably the most important aspect of static memory 

in general, and CMOS memory in particular, is the abili-
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ty to perform DMA. Therefore, we'll take the time to ex
plain this concept in greater detail. 

Direct memory access is a technique whereby a device 
other than the processor can read into, or write from, the 
system's memory directly, without the intervention of the 
processor. One of the most important results of the IEEE's 
publication of the 696 specifications for the S-100 bus is 
the definition of a standard protocol for DMA data 
transfer, including a rigorous arbitration scheme that 
allows multiple (up to 16) DMA devices to operate in the 
same system. Prior to the IEEE-696 specifications, DMA 
on the S-100 bus had a reputation so bad that it made the 
early reputation of dynamic memory look good. No two 
implementations of DMA were alike, and, in any event, 
no implementation seemed to work reliably. This was a 
terribly serious shortcoming of the S-100 bus that limited 
its use in truly professional applications. 

The biggest advantage of DMA is that it allows ex
tremely fast data transfer, thereby increasing throughput.  
This is due to the fact that within the S-100 standard the 
minimum amount of time needed to transfer data from a 
bus master to a bus slave is three clock cycles. Thus, a 
system running at 10 MHz, where each clock cycle takes 
100 ns, would require a minimum of 300 ns to perform 
one data transfer. A system using processor-directed 
transfer would require from 30 to 40 clock cycles (3000 to 
4000 ns) to make the same transfer. 

A Static CMOS Memory Application 
The versatility of the CMOS memory/DMA marriage 

allows for some novel applications. G & G Engineering 
markets a system, based on CompuPro hardware, that 
will run Digital Research's CP/M 2 .2  or CP/M-86 on the 
same system (CompuPro has a dual processor board with 
an 8085 microprocessor and an 8088 microprocessor that 
makes this possible) .  When running CP/M-86, as much 
as 1 megabyte can be directly addressed by the 8088 
(which is simply an 8086 that fetches data one byte at a 
time) .  When running CP/M 2.2 ,  the 8085 has control, 
which means that only 64 K bytes can be directly ad
dressed; but rather than wasting the remaining amount of 
memory, it is treated as if it were a disk drive. Thus, this 
vast storage area becomes a pseudo disk drive (which G 
& G calls Warp Drive), but one that operates at extreme
ly high speed because there are none of the mechanical 
restraints associated with a traditional disk drive. This 
configuration allows users to run standard, unmodified 
CP/M 2 .2  programs on the Warp Drive and achieve 
speed increases of up to 20 times over a standard floppy
disk system. Add to this the advantage of running all 
CP/M 2 .2  programs on a 6-MHz 8085 without wait 
states, and the increase in performance over conventional 
8-bit systems is enormous.  

G & G Engineering's technique for implementing its 
Warp Drive is entirely dependent upon a DMA controller 
capable of transferring data to any location within the en
tire 16 megabytes of S-100 address space. While this 



technique could theoretically work with conventional 
static memory, the excessive power dissipation, power 
supply requirements, and the shortage of card slots 
would make the concept of Warp Drive highly imprac
tical. Also, dynamic memory could not handle this type 
of application at all . As a result, this concept of a "solid
state disk drive" had to wait until the advent of a relative
ly inexpensive CMOS memory board such as RAM 17. 

A future application of high-density, low-power 
CMOS memory combined with DMA devices involves 
multi-user systems. Before too long, it will be possible to 
upgrade single-user systems to powerful 16-bit multi-user 
systems, such as Digital Research's MP /M-86, Phase 
One's Oasis 86, and Microsoft's Xenix. 

Thanks to the present availability of high-density, low
power CMOS memory, these future upgrades hold the 
promise of developing super systems without the loss of a 
single piece of existing computer hardware, except 
perhaps a processor board. What's more, the new 
operating systems will be greatly enhanced thanks to the 
addition of extra DMA devices (e .g . ,  hard-disk cqn
trollers, direct I/0 channel controllers, etc . ) .  These hard
ware and software enhancements will produce faster and 
more efficient systems, making it more and more difficult 
for dynamic memory to find a niche in tomorrow's high
performance computers. 

Reliability and Maintainability 
It is important to address the question of reliability 

when dealing with high-density memories. The all
CMOS memory board has four distinct advantages over 
dynamic memory: 

1. It consumes less power and, therefore, produces less 
heat and stresses the system power supply less than 
dynamic memory. (RAM 17 typically draws 150 rnA 
from the + 8-V power supply, which is the only power 
source required by this board. This represents a total 
power dissipation of about 1 .2  W per board, compared 
with about 8 W total power dissipation for the better 
64 K-byte dynamic-memory boards . )  As Larry Malakoff 
points out in the article cited earlier, "(a) decrease in 
power dissipation of more than sixfold can make a big 
difference in the reliability of the entire system. This is 
especially true when the system contains more than 64 K 
bytes of memory, as in a multi-user application. Since the 
reliability factor for electronic equipment decreases ex
ponentially as the operating temperature increases, the 
mean time between failures can be drastically improved 
by using dynamic memories in the larger memory
intensive systems."  If, in the last sentence of this excerpt, 
the word "dynamic" is replaced by "static CMOS,"  the 
quotation may be upgraded to remain true in light of to
day's technology. 
2. Static-memory boards have a dramatically lower 
parts count than equivalent dynamic-memory boards 

since there is no need for complicated refresh circuitry. 
Dynamic memories also require about three times more 
support ICs (about 30 versus 10); the more parts, the 
more chances for failure. 
3. The Hitachi 6116 CMOS memory device used in the 
RAM 17, in addition to having more power-line noise im
munity than a 4116-type dynamic memory, is also less 
sensitive to so-called soft-errors caused by alpha particle 
radiation. This means that even without parity checking 
RAM 17 is still more reliable than a 64 K-byte dynamic
memory board that does include parity checking . 
4. The extremely fast, high-current switching occurring 
in dynamic-memory devices places a stress on these chips 
that is more severe than any stresses placed on CMOS 
memories. These stresses can cause dynamic memories to 
simply "wear out" after long-term operation. Though this 
wearing-out process may take several years on the 
average, the more dynamic memory there is in a system, 
the higher the probability that some devices will fail after 
only a few months or years . 

Serviceability 
Basically, any static-memory board is easier to repair 

than a dynamic-memory board. The near total absence of 
complex analog circuitry is mostly responsible for this. 
However, a special feature of CompuPro's RAM 17 
makes maintenance even simpler. Though most S-100 
memory devices using a bidirectional internal data bus 
(which includes conventional dynamic-memory boards, 
as well as RAM 17) may not be read or written from an 
IMSAI-type (switches and indicators for address and data 
lines) front panel, a special switch on the RAM 17 board 
allows these two operations. Therefore, 90 percent of the 
problems that may develop with the board can be quickly 
isolated by a technician using only a front panel and a 
logic probe. 

Summing Up 
Thanks to their low cost, dynamic memories may still 

find a home in dedicated, single-board small 
business/personal computers or even in some S-100 
machines whose application is "frozen solid" ( i .e . ,  not 
subject to future upgrades) .  But the handwriting is on the 
wall; as CMOS technology becomes more refined and 
more publicized, the price advantage of dynamic 
memory will dissipate. In fact, for larger, high
performance systems, any potential economic advan
tages of dynamic memory are already outweighed by the 
lower power dissipation, higher speed, and greater 
reliability of the new generation of CMOS static 
memories. Of course, incremental improvements in 
dynamic memory are bound to occur-but it would take 
quite a breakthrough for dynamic memory to maintain 
its current share of the S-100 market, especially when you 
consider the many advantages offered by its CMOS com
petition. • 
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The GEOSA T Program 

Scan the night sky on a clear even
ing and you might see some "stars" 
ancient astronomers never saw . 
These new heavenly bodies are 
communications satellites that relay 
voice, data, and television signals 
around the world. 

"Parked" at various positions 
around the equator, these satellites 
appear to remain stationary above 
certain points on the earth's surface. 
Actually, they're orbiting the earth 
once every 24 hours. Because they 
maintain their positions relative to a 
point on earth, they are called geosta
tionary or geosynchronous satellites. 

The idea of geosynchronous com
munications satelli tes was first 
brought to public attention by a 
young British mathematician in a 
paper enti tled "Extra-Terrestrial 
Relays ." It was initially published in 
the October 1945 issue of Wireless 
World. In later years, Arthur C .  
Clarke has speculated o n  how 
wealthy he might've become if he'd 
had the foresight to patent the idea . 

Commercial possibilities · of these 
satellites were tapped by Western 
Union when it launched the first com
mercial geosynchronous communica
tions satellite in 1974. Since then, na
tions have joined private corpora-
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Steve Emmett 
12816 Tewksbury Dr. 
Herndon, VA 22071 

tions in the ever-increasing launching 
of geosynchronous satellites. 

While the legality of transmission 
reception by nonsubscribing in
dividuals is still being argued, finan
cial and technical problems associ
ated with signal reception are dimin
ishing. If you had a satellite-receiving 
station (a television-receive-only or 
TVRO terminal), you could watch 
news events from around the world, 
firs t-run movies, unique sports 
events, and superstations like Ted 
Turner's WTBS-all free of charge. 

The price for a TVRO 
terminal can range 
from S 4000 to over 

s 1 5,000. 
Well, almost free of charge . The price 
for a TVRO terminal ranges from 
$4000 to more than $15,000 (see 
table 1 for a list of TVRO equipment 
suppliers) . 

All you need is a dish antenna, a 
low-noise amplifier, and a receiver/ 
downconverter to change the satellite 
signal to a frequency usable by your 
home television. Before you purchase 
and install the receiving equipment, 
it's necessary to know the satellites' 

locations relative to your site . Fre
quencies used by the satellites to 
transmit  the television signals 
(2-4 GHz) require an unobstructed 
path or line of sight (LOS) between 
the satellite and the receiving anten
na. It would be extremely annoying 
to dish out money for the equipment 
and whatever zoning permits might 
be necessary only to learn that the 
LOS of interest is blocked by a 
highrise building or lies below the 
horizon! 

The GEOSA T program presented 
here will calculate the azimuth and 
elevation angle on which a TVRO 
antenna must be placed to receive 
signals from a specified geosyn
chronous satellite. (Note : while this 
article discusses TVRO sites in the 
United States, the program will calcu
late the antenna look angle for any 
site in the world . )  

For precise designation of  any 
point on or above its surface, the 
earth is divided into an imaginary 
grid . Grid lines circling the earth 
parallel to the equator indicate 
latitude; those extending from pole to 
pole indicate longitude (see figure 1) .  

Latitude i s  measured from the 
equator, which equals 0 degrees 
latitude. North or south from the 



EQUATOR ( 0 LATITUDE l 

0UTH LATITUDES 

Figure 1 :  Longitude is measured from the prime meridian (0 degrees), which passes 
through Greenwich, England. Latitude is measured from the equator (0 degrees) 
to the poles. 

A =  A N G L E  OF EL EVAT ION 

Figure 2:  Elevation angle for the antenna is measured from the horizon (0 degrees) to 
straight up (90 degrees). 

equator, latitude increases to 90 
degrees at the poles. Lines going 
toward the north pole are called 
north latitudes; those going toward 
the south pole are called south 
latitudes. The United States lies be
tween about 25 and SO degrees north 
latitude. 

The reference for 0 degrees lon
gitude is a line that extends between 
the poles and passes through Greep
wich, England. Moving away from 
Greenwich, longitude increases to 180 
degrees at the International Date Line 
(IDL), which is halfway around the 
world from Greenwich . Imagiri.e 
yourself standing on the 0-degree 
longitude line and facing west. Lon
gitudinal lines going west toward the 
IDL are termed west longitudes, while 
those going east from 0 degrees are 
termed east longitudes. The United 
States lies between about 70 and 125 
degrees west longitude. 

Since geosynchronous satellites are 
in orbit around the earth's equator 

· (with an orbital inclination of 0 
degrees), the satellites' latitude equals 
that of the equator: 0 degrees. A 
satellite's longitude is the point on the 
equator directly beneath it (the 
satellite subvehicular or nadir point). 
For communication satellites of in
terest to continental United States 
TYRO sites, longitudes range from 
about 85 to 180 degrees west (see 
table 3) .  

The direction in which the TYRO 
antenna must point for signal recep
tion is given in terms of azimuth and 
elevation . To determine the azimuth, 
draw a circle whose center is the pro
posed antenna site. Draw a line from 
the center of the circle toward the 
north pole; this line has an azimuth of 
0 degrees . Now move this line clock
wise around the circle. When the line 
is pointing east, it has an azimuth of 
90 degrees .  At the half-circle or 
180-degree mark, the line is pointing 
south. Thus, when an azimuth from a 
TYRO location to a satellite is given 
as, say, 190 degrees, the antenna is 
facing a little west of due south. 

The elevation angle (how high the 
antenna has to be pointed) is 
measured with an imaginary line that 
extends from the TYRO site toward 
the horizon and ranges from 0 to 90 
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degrees (see figure 2) .  An elevation 
angle of 0 degrees means the antenna 
is pointing directly at the horizon; at 
90 degrees, the antenna is pointing 
straight up . 

N O  

N O  

N O  

Figure 3 :  A flowchart showing organiza
tion and operation of the GEOSA T 
program. 
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Thus, given the satellite longitude 
and the receiving site latitude and 
longitude, it's possible to determine 
where the antenna must be pointed to 
receive signals. Since the satellite is 
geostationary, the antenna doesn't 
need to "track" the satellite. Only 
when reception from another satellite 
is desired is it necessary to move the 
antenna. (In the strictest sense, a geo
stationary satellite does move. But 
movement in latitude and longitude is 
small compared to the beam width of 
both the satellite transmitting anten
na and the TYRO antenna. Conse
quently, it can be ignored) . 

The GEOSA T program (see listing 
1, page 424) is written in Applesoft 

Antenna Development & 
Manufactu ring, Inc .  

POB 1 1 78 
Poplar Bluff, MO 6390 1 
(31 4) 785·5988 

Antenna Engineering, Inc .  
POB 1 676 
El Cajon,  CA 92022 
(7 1 4) 280·3443 

Heath Company 
Benton Harbor, Ml 49022 
(BOO) 253-0570 

l nterstar Satellite Systems. Inc .  
2 1 708 Mari l la St . 
Chatsworth, CA 9 1 3 1 1 
(21 3) 882-6770 

Mic rowave General 
2680 Bayshore Frontage Rd. 
Mountain View, CA 94043 
(4 1 5) 969-3355 

Mid-America Video Corporation 
POB 51 1 
North Little Rock , AR 721 1 5  
(50 1 )  753-3555 

N EC 
Broadcast Equipment Divis ion 
1 30 Martin Lane 
Elk Grove Vi l lage, I L  60007 
(3 1 2) 640-3750 

Satel l ite International 
3 1 07 Eagle Rock Rd. 
Augusta, GA 30903 
(404) 738-5 1 01 

Satel l ite Systems Science 
POB 72 1 3  
Ocala, F L  32672 
(904) 687-4633 

Table 1:  Some distributors of TVRO 
terminal equipment. 

BASIC and composed of nine 
modules: 

INITIAL (6000 -6600) sets up data ar
rays containing satellite and city 
names and defines several con
stants. 

HEADER (4000 -5060) consists of the 
greeting message and provides op
erating instructions as needed. 

LISTCITY (7000 - 7460) provides 'a list 
of cities whose lati tude and 
longitude data are stored in the 
program. Option to use one of the 
cities already stored or to enter a 
new city is offered (see table 2) . 

CITYLATLONG (1000 - 2380) is 
entered from LISTCITY if a city 
not in LISTCITY is desired. This 
module prompts for the city name, 
latitude, and longitude; it also does 
some input error checking. 

LISTSA TEL LITE ( 8000 - 8460) pro
vides a list of satellites whose longi
tude data are stored in the pro
gram. The option to use one, all, or 
to enter a new satellite is offered 
(see table 3) .  

SATLONG (3000 -3700) is  entered 
from LISTSATELLITE if a satellite 
not in LISTSATELLITE is desired . 
This module prompts for the 
satellite name and longitude and 
does some input error checking. 

CALLSETUP (9000 -9400 ) is used to 
set up some temporary arrays and 
to initialize some temporary vari
ables prior to performing the actual 
look-angle calculations. 

COMPUTE.LOOK (100 -590) per
forms the look-angle calculation 
from a given city to the satellite(s) 
of choice. This module is called 
once for each satel1ite of interest .  

SCREEN.QISPLAY (10000-10520) dis
plays azimuth and elevation from 
the chosen city to the satellite(s) of 
interest and permits printing of 
results if desired (see table 4) . 

The overall flow of the program, 
which is fairly straightforward, is 
shown in figure 3 .  Three of the 
modules, COMPUTE.LOOK, CITY
LATLONG, SATLONG, are called as 
subroutines. Taking advantage of 
how Applesoft ·processes a subroutine 
call, the three subroutines are placed 
at the beginning of the program. This 



makes for poor program readability 
but does help increase its respon
siveness. 

To make the GEOSA T program as 
generally useful as possible, both 
satellite and city data are in the pro-

gram (see tables 2 and 3) .  If the data 
do not suit a particular need, the op
tion is given during program opera
tion to enter other data . In addition, 
it's simple to change the data lists in 
the program to permanently reflect 

Name Latitude (N)  Longitude (W) 

Wash ington.  DC 39 77 
Los Angeles 34 1 1 8  
New York 40.5 74 
Atlanta 33.5 84.5 
M iami 25.75 80.25 
Jacksonville 30.5 8 1 .5 
Tampa 28 82.75 
Anchorage 60.8 1 47 
Nome 65 1 65 
Phoenix 33.5 1 1 2 
Little Rock 34.75 92.25 

Table 2: Latitude and longitude for these cities have been entered as data statements 
in the CEO SAT program. Other city locations can be included. 

Name Long itude (W) 

COMSTAR 3 87 
WESTAR 3 91  
COMSTAR 2 95 
WESTAR 1 99 
ANIK 1 1 04 
AN I K  2 1 09 
ANIK 3 1 1 4 
SATCOM 2 1 1 9  
WESTAR 2 1 23.5 
COMSTAR 1 1 28 
SATCOM 3 1 32 
SATCOM 1 1 35 

Table 3: These satellites can be "seen" from the United States and are included 
in the program. 

From: Was h i n gton ,  DC 

Antenna 
To Azim uth Elevat ion  

COMSTAR 3 1 95 49 
WESTAR 3 201 48 
COMSTAR 2 207 46 
WESTAR 1 2 1 2  44 
AN I K  1 2 1 9  4 1  
ANIK 2 224 38 
ANIK 3 230 35 
SATCOM 2 235 3 1  
WESTAR 2 239 27 
COMSTAR 1 243 23 
SATCOM 3 246 20 
SATCOM 1 248 1 7  

Table 4: Sample output of the CEO SA T program for a TVRO terminal located in 
Washington, D. C. Azimuth and elevation angles for each of the satellites in the 
program are shown. 

particular preferences. To accomplish 
this, just follow these steps: 

1. List lines 20030 through 20270. 
2. The first DATA statement (20030) 

contains the number of satellites 
presently stored in the program 
(maximum of 30) .  

3 .  The following DATA statements 
(20040-20150) contain the satellite 
names and their longitudes. 

4. To add, delete, or change a sate!: 
lite entry, simply enter the 
changes, following the format of 
the present entries and remember
ing to use a minus sign for west 
longitudes. 

5. Be certain the number of satellites 
is correctly reflected in the DATA 
statement that precedes the list. 

6. Immediately following the last sat
ellite name is a DATA statement 
(20160) that contains the number 
of cities stored in the program 
(maximum of 30) . Follow steps 4 
and 5 to make any changes to the 
city list. South latitudes must be 
entered with a minus sign. 

7. Save the revised version of the pro
gram. 

Now whenever the program is run, 
the new data will be displayed (see 
table 4 ) .  After the azimuth and eleva
tion calculations have been done, go 
to the potential TVRO site and look 
in the directions indicated by the pro
gram to see if there are any LOS 
obstructions. 

A word of caution: if the elevation 
angle is low (0-10 degrees) or there's 
doubt about missing an obstruction, 
it's worthwhile to conduct a site 
survey. This survey would include 
taking into account the beam-width 
effects of the TVRO antenna and a 
precise determination of the angular 
separation of obstructions from the 
LOS . The larger the TVRO antenna, 
the narrower its beam width and the 
less effect obstructions and proximity 
to the horizon will have on its ability 
to receive signals from a particular 
satellite. When in doubt, do the sur
vey. The amount you'll pay to deter
mine whether or not the TVRO site is 
properly located is minuscule com
pared to the outlay for a system that 
can't be used! • 
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Listing 1: Using a modular approach, the CEO SA T program 
has nine major subroutines. DA TA statements containing posi
tions for satellites and cities, plus tab positioning and printer 
routines, are located at the end of the program. 

1 0  FG = 0 
2�) GOTO 4(17(1 

1 (n:::1 F.:Et·1 :+::+::+::+: 

1. 1 0  F.:Et·1 
1 20 REM TH I S  MOD ULE COMPUTES T 

HE LOOK AZ I M U T H  AND ELEVAT I O  
N FROM A SPEC I F I ED POS I T I ON 

ON THE EARTH TO A SY NC HRONOU 

:::; :::;A TELL I T E  

1 30 REf·1 

1 4�3 PEt·! :+::+::+::+: 

1 50 REr-1 

1 60 REM RZ I MUTH I S  I N  Y 
1 70 REM ELEVAT I ON I S  I N  EL 
1 :::;;.:::; REf·1 
1 90 REM F I RST COMPUTE THE PROPE 

R LONG I T UDE D I FFERENCE 

2 1 0  T = t·12 - t-1 1  

220 TA = ABS < T )  
2 3 0  I F  TA < = 1 80 THEN GOTO 26 

0 
240 TS = SGN < T )  

250 T = - 1 :+: < < T S :+: 360 ) - T )  
260 EP = T 
2'?0 F�Et·1 
280 REM NOW C ONVERT ANGLES I NTO 

RAD I At·� :::; 

290 F.:Er-1 
300 T = T / RD : L 1 = L 1  / R D : EP = 

EP . ...- F-:D 
3 1 0  R Er·1 

32(1 REt·1 t·KII.o.l c:ctt·1P UT E  I I  
t·1C)D I F  I ED I I  

RECE I VER L A T I T UDE 

330 X = SQR < 1 - . 5  :+: < COS < L 1 ) 

+ co:::; < EP ) ' '  
3 4 0  ML = 2 :+: FN ARCSYN ( X )  
350 F-:Er-1 
360 REM NOW CONPU TE ELEVAT I ON L 

OCW: At·H3L E  

37(1 F-:Et·1 

380 E L  = < P I  / 2 )  - < ML + ATN < R  
:+: S I N  < ML )  / < R  :+: ( 1  - COS 

( t·1L ) :+: H )  ) ) ) 
3'30 F-Et-1 
400 REM NOW COMPUTE LOOK AZ I MUT 

H 
4 1 0  R Et·1 
420 I F  EP = 0 THEN YA = P I : GOTO 

49(1 

430 ZA = 1 / T A N  < EP / 2 )  
440 Z B  = T A N  < L 1 ' 2 )  

450 Y A  = A T N  < ZA * ZB ) + ATN ( Z  
A :+: < 1 / ZB ) ) 
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4?.�� F-:E t-1 
470 R E M  N O W  CONVERT A N G L E S  BACK 

T C:t D E G R E E :::; 

4 ::::0 F.: Et·1 
4 9 0  YA = Y A  :+: RD : EL = I NT < EL :+: 

RD ) : L l = L 1 * RD 
:;(10 P E I ·1 

5 1 0  REM tORRECT LOOK AZ I M U T H  F O  
R NORTH/SOUTH HEM I SPHERE 

!::i 2 0  F.: EI''I 

�:.3 0  ZF = 36 0 

5 4 0  I F  L l  < 0 THEN GOTO 5 8 0  

5 5 0  YA = 3 6 0  + YA 
5 6 0  Y = FN MOD < YA )  
5/'() F.:ETUF.: t·� 
580 Y = I N T ( 1 8 0  + YA ) 
!::i 9 [1 F:E: T U F.:t·� 

1 0 [1 0 F<: E t·1 :+: ·+: :+: :+: 

1 0 1  [1 F.:E t·1 

1 0 2 0  R E M  MODULE T O  GET C I T Y NAM 
E . L A T I TUDE AND L O N G I T UDE . 

1 0 30 F.: E t·1 

1 04 0  J:;;:tJ'·1 :+::+: :+: :+: 

1 C1 50 HOI'·1 E 

1 1�1 61�1 P F.: I tH I I  l.o.IHAT I :;:; THE t·�A t-1E O F  

THE c I T\'? I I  : I t·�PUT t·H:::$ 

1 0 70 PR I N T � PR i NT 
1 tJ::::o PR I tH 1 1  EtH E F.: THE c: I T \' LAT I T  

UDE US I N G S P A C E S  T O  S E P ARATE 
DEGREES t-1 I NU T E S  AND N ( ORTH ) 
(IF.: :�; ( CII.J T H ) • I I  : I t··IF'I_I1" [:tL $  

1 �3 '30 F.: E r-1 

1 1 0 0  REt-1 NOW D E C O t-1P O S E  D L $  I N T 
0 DEGREES . M I N UTES AND N OR S 

1 1 1 0 REM DO DEGREES F I R S T  
1 L 2 0  f': E t-1 

1 1 30 LE = L E N  ( DL $ ) 
1 1 ·:+ �3 I :::: 1 

1 1 5 0  I F  M I D $ ( DL $ . I . 1 )  = CHR$ 
( 3 2 )  THEN GOTO 1 2 70 

1 1 60 I F  < I  = LE ) THEN GOTO 1 220 

1 : L  71�1 I ' :::: I + 1 : GOTO 1 1  !:i�:;:1 

1 1 ::: 0 F.: Et-1 
1 1 9 0  REM DATA I S  NOT I N  P R O P E R  

F CJF.:t•11� T 
1 2 0 0  REM G I VE E R R O R  M E S S A G E  AND 

DO ��13A I t·� 

1 2 1  ��1 F.: Ei"1 
1 2 2 0  I..JTAE: 2�:::1 :  HTAE: 1 : P R  i tH 1 1 1.t.I HE 

N YOU ENTER THE LAT I T U D E . BE 
SURE TO U S E  SPACES T O  SEPAR 

�HE THE Et-HR I E :::; . I I : P F.: I tH I I  A 

t·� o.,.· �::: E \' TO c:ot·n I t··IU E  II ; : 13E T  K 
:t : F' F.: I tH K :t  

1 23 0  V T A E: 5 :  H T A B  1 :  CALL 958 

: GOTO 1 �:::1 ::::0 



Listing 1 continued: 

1 2 4 0  F.:Er-1 

1 25 0  R E M  G E T  D E G R E E S  
1 260 P E t·1 

1 27 [1 .J = I - 1 

1 2 8 0  DG = U A L  < M I D $ < D L $ . 1 , J ) ) 
1 29 [1 F.:E t·1 

1 3 0 0  P E M  N O W  L O O K  F O R  M I N U T E S  
1 3 1  [1 F.:E r-1 
1 320 M N  = 0 : KK = 0 

1 3 3 0  I = I + 1 

1 3 4 0  I �  M l D $ ( DL $ , 1 , 1 ) - CH�f 
( 32 )  T H E N  G O T O  1 400 

1 3 50 I F  ( I  = L E ) T H E N  G O T O  1 220 

1 3 6 0  

1 ::':.1'0 

1 3:::: o 

1 �9�71 

I = I + 1 : K K = 1 :  G O T O  1 340 
P E t·1 

F.: E M  G E T  M I N U T E S  

F.:E t·1 

.JI< = I - 1 1 *:::H3 

l 4 1C.J  I F  KK < > 0 T H E N  M N  = UAL 
( M I D $ < DL $ , J + l . J K ) ) 

P E t·1 1 4 2 0  

1 4 �5 �3 R E M  D E G R E E S  B E T W E E N  0 - 9 0  A 
N D  M I NU T E S  B E T W E E N  0 - 60 ?  

P E t·1 1 4 4 0  

1 4 5 �::.� I F  N O T  < DG > 9 0  O R  D G  � 0 OR 

M N  > 6 0  O R  MN < 0 )  THEN GOTO 
1 5 4 �:::1 

R E t·1 1 4 6 0  

1 4 7 0  R E M  D EG . M I N  B E T W E E N  C O R R E C  

T L I 1··1 I T ::: 

1 4 :::0 F<: a·1 

1 4 ·:::� �3 I . .J T A B  2 0 : H T A B  1 :  F'F: I I ·� T  II D E G  

R E E S  A R E  B E T W E E N  0 AND 90 A N  

D M I N U T E S A R E  B E T W E E N  0 AND 6 

0 .  I I : F'F.: I t·H .. ,�:i t·�\' Kl:::t.,-• TO CONT I 
�··IU E  " � � G E T  1-::: s : P P  I t·n K s  

1 5 0 0  U T A B  5 :  H T A B  1 �  C A L L  - 958 

: · 130 T O  1 0 ::::�:::1 

1 �; 1 0  F.: E1··1 

1 5 2 0  R E M  C O N V E R T  T O  D E C I M A L  

1 5 �.::. ��1 F.: E t-1 

1 5 4 0  L l  = D G  + < M N � 60 ) 
l 5 !:i0 P E t·1 

1 5 60 R E M  N O R  S ?  
1 5 "?' �:;, F.:H1 
1 5 :::: �;J I :::: I + 1 

1 � g �  NS $ = M I D $ < D L $ , ! , 1 )  

1 6 0 0  I F  t·� :�=: :t: == I I  I··� I I  O P 1··� :::: �� "'" 
·r HFJ··J G O T O  1 t::, •::; q:"' 

i l l'''• I I  
·=· 

1 6 20 F.: E M M U S T  B E  N O P T H  O R  S O U T H  

1 63 [1 !:;;: Et·1 
1 64 0  I.) T f� B  2[1 :  H T A B  1 �  F'h: l t·H " HH 

ER E I T H E R  N F OR �J R T H  OF S F 

O R  S O U T H . A N Y  K E Y  T O  C O N T I N U E  

I I � � U E T K :f :  F'F: l t·� T  �::: �f: 
1 6 5 0  U T A B  5 :  H T AB 1 :  C A L L  - 9 5 8  

; c:i O T IJ :1. o :::: u 

R EJ·1 1 f. f.. U 

l l::. ·?(:J R E M  P U T  I N  CO R RE C T  S I GN FO 
f;,: l.._ jCiT I TUDF� 

F: E 1·•1 1 t=. :=: n 
1 6 '30 I F  t··1 :::4 ..... I I :::; I I  T HFJ··� L. J - L 

l 

l ? 00 1:::: E 1 ·1 

1 7 1 0  r-<: E I 'I 

1 7 2 0  R E M  N O W  G E T  C I T Y L O N G I TUDE 

1 7 :30 P E t•! 

1 �"' 4 0 F::: Ft-1 

1 7 5 0  � T A B  1 1 :  H T A B  :1. 

l ? 6 0  F'F: I 1·-.rr " E t·l"IEI? T H E  C: I T '/ UJI· 1 b  J 
T U D E  U S I N G S P A C E S  T O S E F' A R A T E  

D E G P E E S  M I N U T E S  A N D  E < A S T ) 
IJ F:: l.t.l ( E :::: T ) . " : I t·WUT D Uf. 

1 7 �7 (J F.:E t·1 

1 7 8 0  R E M  N O W  D E C O M P OSE D L $  I N  

T O  D E G R E E S . M I N U T E S  A N D  E O R  

1 7 90 R E M  D O  D E G R E E S  F I R S T  

1 ::: 00 F.:E t·1 

1::::: 1 0  LE = LEN ( [:•Uf. ) 

1 ::::2 0  I =" 1 

1 8 3 0  I F  M I D $ < DL :t . I . l )  = C H R $  
( 3 2 )  T H E N  G O T O  1 9 5 0  

1 8 4 0  I F  ( I  = L E ) T H E N  G O T O  1 9 00 

1 8 5 0  I = I + 1 :  G O T O  1 8 3 0  

1 ::: 6 �::1 F.: E t-1 

1 8 7 0  R E M  D A T A  I S  N O T  I N  P R O P E R  

F O P r·1A T  

1 8 8 0  R E M  G l U E E R R O R  M E S S A G E  AND 

D O  A (3 A  I t·� 
1 :;:: •;.t �3 R Et-1 

1 ·= w1�:� '..J T A E: 2 ��1 : H T (I B 1 : P P  I t·rr " t  . •  J H E  

N Y O U  E N T E R  T H E  L O N G i TUDE . 8 
E S U R E  T O U S E  S P A C E S  TO SEF' A R  

fHE T H E  E l··n P I E :::: . " :  F· F.: n n  " b1 
t·1 '·,·' �:::E '/ T O cc11··n I t·1UE " " � GET �::: 

$ :  P F.: I tH �::: $: 

1 9 1 0  U T A B  1 1 :  H T A B  1 �  C A L L  - 9 5  

:;:: : G O T O  1 "?' 5 0  

1 '3 2 0  F.:Et-1 

1 9 3 0  R E M  G E T  D E G R E E S  
1 ·:.� 4 (1 I:;;:Et·1 

1 95 0  J = I -- 1 

1 9 6 0  DG = U A L  ( M I D $ ( D L$ , l , J ) ) 

1 '3 7 ��1 �-;;: Er•"l 

1 9 8 0  R E M  N O W  L O O K  F O R  M I N U T E S  

1 9 9 ��1 F.:E t··t 

2 0 0 0  M N  = O � K K  - 0 

2 �) l �3 I == I + 1 
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Listing 1 continued: 

2 0 2 0  I F  M I D $ O:: DL$ . 1 . 1 )  = CHR$ 

0:: 32 )  T H E N  G O T O  2 0 8 0  

2 0 3 0  I F  O:: I = L E ) T H E N  G O T O  1 900 

2040 I = I + 1 : K K  = 1 �  G O T O  2 0 2 0  

20�3�:::1 F.:Et-1 

2060 R E M  G E T  M I N U T E S  

2ff?O F.:E t·1 

2 0::::r1 .�w: = I - 1 

2090 I F  K K  < > 0 T H E N  M N  = UAL 

( M I D$ O:: D L$ . J + 1 . J K ) ) 

2 1 0 �� F.:Et-1 

2 1 1 0  R E M  D E G R E E S  B E T W E E N  0- 1 80 

A N D  M I N U T E S  B E T W E E N  0 - 6 0 ?  

2 1 2 0 R Et-1 

2 1 � 0 I F  NOT O:: D G  > 1 8 0 OR DG < 0 

O R  M N  > . 60 OR MN < 0 )  fH E N  

GOTC:I 2 2 2 0  

2 1 *J R EJ·1 

::;;(1(H3 f;,:Et·1 :+::+: :+: :+: 

3 �3 1 (� F.: Et-1 

3 0 2 0  R E M  M O D U L E  T O  G E T  S A T E L L I 

TE N A M E  A N D  L O N G I T UDE . 

::;;030 F.: E t·1 

::; c1 4�3 I:;;: Et·1 :+::+: :+: :+: 

30 �i0 I·-101'•1E 

::; �:::1 6 0  F'F.: I tH II l.o.I H A T  I :;:; T H E  t·h� t·1 E O F  

T H E  :::;ATELL I T E '? II : I t·W U T  N :::;s 

3070 P R I N T � P F.: I NT 
::::;o ::::o PR I l··n I I  EI·HER THE :;:;�1 T E L L  I TE 

L O N G I TUDE U S I NG SPACES T 

0 S E P A R A T E  D E G R E E S  M I N U T E S  A 

1 ··1[• E ( ��:;::;T ) O F<: l.o.l ( E :;:; T ) • 1 1  : I I ··I F'UT 

::; L$ 
:�; 0 ·�"' ��� F;:: E: t-1 

3 1 0 0 R E M  N O W  D E C O M P O S E  SL$ I N  

T O  D E G R E E S . M I N U T E S  A N D  E O R  
l.o.l 

2 1 50 R E M  D EG . M I N  B E T W E E N  C O R F.:EC 3 1 1 0  F.:E M  D O  D E G R E E S  F I RST 

T L. I t·1 I r:: :�; 1 20 F.:E1··1 
2 1 6[1 F.:E t·1 ::;; 1 30 LE ::::: U]··l 0:: :::::L$ ::0 
2 1  7-"0 I . .J TAB 2 �3 :  1·-ITAB 1 : P F.: I tH 

I I  DEG ::;; 1 4(� I ::::: 1 
REES A R E  B E T W E E N  0 A N D  1 8 0 A 3 1 50 I F  M I D $ O:: SLS . I . 1 ::0 - C H R $  
ND M I N U T E S  A R E  BETWEEN 0:: 3 2 ) T H E N  GOTO 3 2 70 

0 ��I··�D 6 0 . II : P F.: I t·n � � �� t·r·,.. K E \' 3 1 6 �:::1 I F  o:: I := L.E > T H E t··l 13c n o  �.::. 2 2 0  

T O  c:cn·n I t··IUE II ; : G E T  f::: :t.: � PR I t·rr 

K ::l:: 3 1  70 I = I + :1. : 130 T C) �5 1 �il;:l 

2 1 '30 

2 2 0 [1 

2 2 1 0  

�:: 2 2 [� 

223�::1 

2 2 4 0  

V T AB 1 1 :  H I AB 1 :  CALL 
:;:: : GOTCI 1 '? 5 (1 

R E t-1 

R E M  C O N V E R T  T O  D E C I M A L  

R Et·1 

M 1  = D G  + O:: M N  / 6 0 > 

F.: Et·1 

F:: E t-'1 E O R  l.o.l 
:22 5 0  F.:E I'·1 

2 2 6 0  I = I + 1 
2 2 7 0  E W $  = M I D $ O:: D L $ . I . 1 )  

2 2 ::::[� I F  E l.o.bt = I I  E I I C)R E l.oJ $: ::::: 1 1 1.o.l 1 1  

T H E t·� GOTO 2 �g·0 

2 2 ·::n::.� F.: E t-1 
2::::.c10 

2:�:. 1 [1 
:?3 2 0  

2 3 3 0  

2:360 

23'?(� 

R E M  t-1 U S T  B E  E A S T  O R  WEST 

F.:Et·1 

I.,.IHiB 2�:::1 :  H T A B  1 : P R  I tH I I  EI'H 

EF.: E I T H E F.: E F O R  EAST O R  W F O  

R WEST . A N Y  K E Y  T O  C O N T I N U E  
I I ; : GET K s : PF.: I t·n K S  

U T A B  1 1 :  H T A B  :1. : C A L L  95 

::;: : 130 T O  1 '?50 

R E t-1 P U T  I N  COF.:F.:ECT S I GN F 

CJP L CJ t·H:J I T U [:• E 

F.: E t-1 

I F  E l.oJ $: ·- 1 1 1.o.l I I T H E t·� t·1 1 -- ·- 1'•'1 

1 

2::::.::::: �3 F::E T U R t·� 
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::;; 1 80 

::::; 1 9 0 

::;2 1 0 

3 2 2 0  

F.: Et·1 

R E M  D A T A  I S  N O T  I N  P R O P E R  
F' O F.:t·1AT 

R E M  G l U E E R R O F.: M E S S A G E  AND 

D O  A G A  I t··l 

F.: E t-1 

I.) T A B  2 [1 :  H T A B  1 : P F.: I trr 1 1 1.o.I HE 

1···1 O.,.' O U  EtHER THE L Ot·�G I T U D E . 8 
E S U R E  T O  U S E  S P A C E S  T O  S E P A  

P A n ::  T H E  H I T F.: I E S . I I  : P P  I t-n I I  
A f··.j '-,.' K E '/ T O  C:(J t·H I I··� U E  I I ; : G E T  

l<:t : P P  I t-ff K $  

3 2 3 0  UTAB 1 1 :  H T A B  1 :  C A L L  - 9 5  

::;:: : 13 0 T O  1 '? 5 0  

::; 2 4 0  F.: Et·1 

3250 REt-1 GET DEGF:: E E S  

:�; 2 6 0  F:Et··l 
::; 27-"0 .J = I - 1 
3280 DG = U A L. ( t-l l D$ O:: S L$ . 1 . J ) ) 

3300 R E M  N O W  L O O K  F O R  M I N U T E S  

:�; 3 1 0  F.: Er·1 

3320 t-1N = 0 : K K = A 
::::; T::. �::1 I :::: I + 1 

3340 I F  t-l l D$ O:: S L $ . I , 1 ) - C H F.: $  

0:: 3 2 ::0 T H E N  G O T O  3 4 0 0  

3350 I F  0:: 1 = L E ) T H E N  G O T O  3090 

3360 I = I + 1 : K K = 1 :  GOTO 3340 



Listing 1 continued: 

3 3 7 0  F.: E r·1 
3 3 8 0  R E M  G E T  M I N U T E S  

:::;; .::). 00 .J I< "" I -- 1 
3 4 1 0  I F  K K  < > 0 T H E N  MN = VAL 

( M I D $ ( S L $  • .J + l . J K ::O ::O 

:�A 2 0  F:: E t•l 
3 4 3 0  R E M  D E G R E E S  B E T W E E N  0 - 1 80 

A N D  M I N U T E S  B E T W E E N  0 - 6 0 ?  

�!:440 F:E::r·1 
3 4 5 0  I F  N O T  ( D G > 1 8 0 OR DG < 0 

O R  M N  > 6 0  O R  M N  < 0 )  T H E N  
l�i O T O  ::::: :� 4 0  

�!; 4 6 (:1 F: E: 1··1 
3 4 7 8  R E M  D E G . M I N  B E T W E E N  C O R R E C  

T L .. I 1··1 J r::: 
�:: 4 :;::: 0 1:;:: E 1···1 
::::: .:+·:�o I ... I

.
,
.
. ,:�E: 2 1;:1 � 1·-rn:� �:.:: 1 :  F'P I t·n I I D E f; 

R E E S  A R E  B E T W E E N  0 A N D  1 80 A 
N D  M I N U T E S  A R E  B E T W E E N  

0 �:l l'·lD 60 . I I  : F• f::: I I·H' I I  A t·l \' �::: E \' 
r o  c c:n·n I 1···I U F  I I !: � r:i E T  l< �t � F'f": I 1·-n· 

�::: :*: 
3 5 0 0  V T A B  5 :  H T A B  1 :  C A L L  - 958 

3520 REM C O N V E R T  T O  D E C I M A L  

3 5 4 121 

::!: s :::: o 

:::: �; -::� 0 

2:: 1::. C10 

2::(:. l u 
:::: t::. ::?U 
:�: t::. ::::. u 
:: 6 4 () 

�; ,;:, ,;�. �.::1 

::::; e. �:� �J 

:�;t:;. ::;: �:� 
3 t:. ·:;, ��:1 

:::::?o��� 
�H3�7.10 . 
4 C.�1 1 1:� 
4 �:� 2 ��� 
4121 :3 �:� 

M2 = DG + ( MN / 60 ) 

F.: E:r-1 E O P  l.o.l 
f�: F..:. l · l 

J :c-:: J + l  
E W $  = M I D $ ( S L $ , I , J. ) 

r F E J.�.u: ::::: I I E I I  u F: E l.d �:: ::::: I I 1.�.1 I I  

·r i  .. ·IE: t·l G O T CI :�:. �::. ·::1 (:1 
1:;:: E� l ·1 
R E M  M U S T  B E  E A S T  O R  W E S T  

f::: E� r·1 
I..J T I�:I J::: 2 () � HT(J B  :1. : p�-;:: l l ·l T  I I E t··I T  

E R  E I T H E R  E F O R  E A S T  OR W F O  
F :  1.�. 1 1:>:: T .. I I  � r:· F:: 1 trr I I  1:�1 t··l ,.,., �::: E ..,., r o 
c: ci i ··IT I l ·l U I::: . I I ; � c� E T  �::: :l: � F' F: r I··JT 
�::: :t.� 

V T A B  1 1 :  H T A B  l �  CALL - 9 5  

r-;: E t·1 
R E M  P U T  I N  C O R R E C T  S I G N F 

O F.: LOt·H3 I T U I:::O E 

2 

f;,:Et··l 
I F  E '·'·' ��:: =: I I '·'·' I I  n .. IE I··l r·t 2  .... ..... r·1 

F.: E T I...IF::t·l 

F.: E t·1 :�olo�: :+: 

F.: E t·1 
R E M  H E A D E R  M O D U L E  
F'.: E t•1 

4 �� 4 (� 
41�1 �:. �:� 

4 ���6t� 
4 �!1?1:':.� 
4 'Jj :�::: �:l 

4 1  '1i�;t 
4 1  H� 
.::1· 1 2�11 
�1· 1 :.:::e1 

4 1 4 1:':.� 

I:;;: E t·1 :•1•: :+: :+: :+: 
R E M  T H I S  M O D U L E  D O E S  T H E  H 

E A D E R  A N D  G I V E I NS T R U C T I O N S  
A S  t·l E E C:1E D  

F::E: t•1 

'l" E}:: T : H Ci t•1 E 

'..Jn:���� l �11 � H n� E: 1 4  r. P�i: :1: t� T I I �;� 
e: (I ::; f::, T I I 

l.xrm:: 1 3  u HT�:�e:: ':il r. F' F.: H·I T I I L. o o  
I< l�t·� 13 L E  Ci�l.C I  . ..ILF� 'T' Ci f'.: I I 

F O R  I • 1 TO 2000 : NEXT I 
HCi t•1E 
1,,.1 n:� E: 4 r. H n:� E: 1 
F' l:;;: r t·lT II T H  J: ::: P F.: o r!i F.:m1 1.'.1 I L L F� 

LLCJl,J '·,·' OU T O  I I  

P F.: I t-n I I  c:,ETEF•:t·1 I t·l E '·'·'HEF�� E \'CIU 
H��' . ..IE To PO I t·rr I I  

F' F.: I t·rr I I  A t·l ,�H·rr E t·H··I �:, r o P E: f;: r··1 J: 
T F.: E C E P T  I Clt·l O F  I I 

PF.: I t-n I I  ::: I C11··l A U::  T Fi: m-1 :::: �1 I T T ED 

F F.: ot·1 A 
4 1  ?o F'F.: I t·rr 

II J::J E o ::: o.,.' t··I CHF.: Ot·m u ::: :::: �1TE 
L.l_ I T E . I I 

4 1 8 0 P R I N T : P R I N T 

4 1  ·::t o . PP r tn I I  I F  '·l O U  t·l E E D  I t·l::nF.: u c  

T I Ot·l :::: ot·l T H E  I I 

4 2 0 �:� F'F.: I tn I I · o F· E F.: A T  I cn··J o F  T H  I :::: F' 

F.: OGR�H·1 :• P F: E :::::::: I I 

4 2 l o P F.: I tn I I  T H E  < r:: ::::c > n:::o.,.· . OTH 

4 2 2 0  

4 2 3 [1  

4 2 4 ��1 

4 2 5'7.1 

4 2 6 0  

l!.l � .. � �==' 121 
�l �2 :::��� 

4 �� �:,H?,i 
4 3 1 0  
.::1. :3 :2121 
.:.1- 3 �$ ��� 

4 :::. 4 ��� 
4 :.::.5�J 
4 �� 6 0  
4 :;;. �:· �;� 

E F.: I  .•. I I ::::E A t·l '.,.' I I  

F'F.: I 1·-n I I  O T H E R  �:::E \' 1,�.1 I L L ::: ·r A F: 
T T H E  F' F.:O I3 F:�It'1 .  I I 

P F.: I tn 

P R  I tH I I T H E  I t·l:::n:: u c T  I ot·l ::: A F.: 
E c o t·rr A I t·l E D  cn··l I I  

P F.: I tn I I  :::: E I  . .J E P A L  P A G E ::: . T o  
::::E E  T H E  I)J:::I F.: I o u :::: I I  

P F.: I t·H " p �:IJ3E :::: . u :::E A t·l'/ I<E: '.,.' 
T O  C H A t·K1 E T H E  I I 

P F.: r 1··rr I I  c:� r :::: P L A \' . I I  
I.)H�Ei 2 2  = H H�E: 2 :: F'F.: I t..J T I I < E: :::: 

c > T o  G E T  I t·l ::rr F.: U c T  I o t·l :::: I I  

F'F.: I t H  I I  A t·l '·,.' O T H E F.: I·::: E \' T O  ::::r 
f�F.: T I I � :: G E T  �:� E: $ : F'F.: I I·H �:::E::*: 

f;,: E t·1 
R E M  W H A T  I S  K8$? 
�".: E t··l 
I F  KB$ < > C H R $  ( 27 )  T H E N  
C::iOTO E-��� :;:: (1 
F.: D·1 
R E M  G I V E I N S T R U C T I O N S  
F:: E t•1 
H O t·1 E 
I:::' R I t·l T : r.::· F.: J: I··J T 

� .. · r:: 1 1··� T " J,�.tHE. t·�E I...I f.� F.: 1 H EJ·::E:. ���<t:. r' 
�:iF:E t··I T H E :::: E ::::: �i P O U t lD I I  

P F 1 1··.1 r I I  '·'·' m::: D ::�: o r:: (:;; 1;:: cn ... 1F' :::: en:::· 1... 
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Listing 1 continued: 

ETTE r.:: �:: I �·� THE I I  

4 4 1 0  P I;;: I HT I I I I···I �:: T F•: U C T  I O I··�S , T I-l I �=: , ... , 
E l:::l �··l �::: Tl-h�T THE I I  

4 4 �::0 F·F.: I tH' I I TH I �··l (:i �:: I �··IS I D E  THE F· �:l 

F•: E: H T H E �:::E �:: ,�:, F.:E I I  
4 4 3 �::1 F'F.: I tH I I  

O F' T  I C H··I �� L . I I  
4 4 4 �j F'F.: I t·� T 
4 4 �:. �:� F'F.: 1 t·rr I I I T E t··1 �:: I 1··� �=: I D E  THE �:: �·�·� 1··1 

E:: Cl l •• ��; < > �;II:;;: E I I 
"'1· 4 6 0  P F.: I H T  I I F.: E G! U  I F.: E o  O F'EP�n I Ot··l �:: 

O F.: E H H:: I ES . I I  

4 4  YO P F.: nrr 
4 4 ::::o P F: I �-n I I < ��;:p > 

I<E 1r' . 1 1  
4 4 '3 ��� P F: I �n I I  < f::: n� > 

t··l f::: E 1...' .. I I 
4 �5 �H �1 P F.: I 1·-n- I I < E �::c > 

E f::: E \1 • I I 

I ·:· ·-· THE �:: F·1:::1CE 

I �:: T H E:. F<: E TU F.: 

:r �=: T H E  E �::C I�iF' 

45 1 0  U T A 8  2 4 : H T A 8  3 9 : GET KB$ : 
F' F.: I tH �::: 8 :�: 

4 5 ���) H0�1 E  
4 5 :.5 0 F' F.: I �H 
4 5 4 f:l F'F.: I tH I I �;��=; �i p�;IFH OF TH I �=; F'F.: 

OI3 F: �i l'•1 , T H E F.: E  ,:�m�: :;;:: I I 
4 5 5 0  P F.: I I·H I I D �H �i �:: E T �:: . ot·�E C ot··l �:: I 

�:::T �=; OF A t·R.WIE:E F.: 0 F I I  
45�.:;.(1 P F.: I tn II �=:�, ·r E L L  I T E �:: A�·m THE I F.: 

L i:lt·K� I T U D E S . T H E  I I  

4 5 �:·o F'F: I �rr I I  O T H E F.: I ::: A i··� U t1E:: E F.: OF 
c I T  I E �:: At·KI T H E  I F.: I I  

4580 P R I H T � L A T I T U D E S  A H D  L O HG I T  
I.J[:I E :::: . I I  

4 5 9�j F· F.: nn 
4 6 0 (1 P F.: I tH I I  Fen;;: E A C H  D A H:1 ::: F T , ..,.� 

ou l.d I LL E:E ASf::: E D  I I 

4 6 1 0  F' F.: I t·H 1 1 1.1J H E T H E F.: \1 0 U  1.1.1 I S H T O  
u:::::E T H E  I I···IFoF::t·1 AT I ot·� I I  

462t� P F.: I tH I I A L F.: E �i D 1'!'1 I i··� T H E  F'F.:OGF.: 
A t·1 O F.: 1.•.1 I ::::H TO E tH E F.: I I  

4 6 3 0  F'F: I tH I I  t·� E I.•.l I t·W O F:t•'I I:::I T I ot ·� . I I  
4 6 4 �� P F.: HH 
4 6 5 t� P F.: I 1·-n II I F  '...' O U  cHoo�::E TO u�::E 

THE I t·l F O F.:t·1AT I O t·� I I  

4 6 6 ��1 P F.: I tH 1 1  ��u:: E�:I D 1r' I t··l THE pf;:cn:�F.: 
f'-i t•1 , �=; I t·1 F' L'.,.' E tH E F:: I I  

4E.-;:·r�� PF.: I tH I I  THE tKi r·1 B E f;: T H A T  coF:F:: 
E �::F'Ot·�DS T O  T H E  C I T 1r1 1 1 

4 t:. ::::o PF.: I tH II oF.: �=: ,� T E L L  I T E  ..,.•ou D E :::: 
I F.:E 1-'-ii'•W F'F.:E ::::�::: I I  

4 6 ·�.;, 1;;:1 P r:: nrr I I T HE:: ·:::r; :: T t·D· f=:: E •.,.• .. I I  
4 7' �-Z1��� P F.: nn 

47 :l ��� F' F.: I t·�T I I I F  l.,.• o u  l.o.l I �:: H T O  E I··�T F.:F.: 
.... ' O U F.: Ol.d t·� c I T '·,·1 O F<: I I  

4'? :2C1 F'F:: J: H T  ' 1  ::=.:: �, T E L L  I T E , F'r-:: E �::c: ��t·�..,., 

I< E '·,·I .. , .. H�i T  c�oE �::: t··IOT I I  
4 -;:-�:;. ��� PF'� J: t·� T 1 '  c o R F::E :::: f::· o t·�D T O f:� c I "!" '·,·' 

m:: :::A T E L L  I T E  f:�t·H> I I 
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4 '? 4 �:, p�;: I t·�T II P F.:r:::: :::::: < f;: TH > .  I I  
4 7 5 0  U T A B  2 4 : H T A B  39 : G E T  f::: 8 $ : 

F:· F.: I t·rr b:: �=: :*: 
4 ?' 6 121 HOt•1E 
4?' ?'�� F'F:: I I··� T 

E. D  �:::E 1  • .J E f.': �-i L. " 
4 �::' ·31�::1 P F.: I I•H II G! U E::n I ot·�:;:; a I I 
4 :;:: ��H3 F' F:: I trr 
4 ::: 1 0 F'F.: I I·H I I  F' O F.: t·�m-1E ::: OF c I T  I E �::: 

OF.: ::::A T E L L. I T E S  E t-HE Fi: I I  

4 ::::���� PF.: I trr 1 1 1.,J HATE I . .J E F.: \1 0 U  1.•.1 I S H .  
u :::E �:; p��c: E s  A t·m 1··WT I I  

4 :::: 3 �� P F.: I trr I I c cw1 �1 �� �=: A.::: ::::: E P A  F.: A r oF:�=: 

4:;3 4 (� 
4 :3�� �:, 

4 ::::?,;:1 
4 :::: 1:��:, 

489�� 
.:.1. ':il �L� �;, 

.:.:j. ·� ���:�1 
.:.'f. •:.;l 6 �:, 

4 ·;:;. r:: o  

.::j. •;:;t·:.���l 

5 ��1 0 (1 

!:H� 1. �:1 
502�:::1 

6 C1 C1 0  

6 [1 1 ��1 

f.�J 2 0  

I F  t·� E E [:• I:: D . I I  

F'F� I l·rl" 
F' F.: I t·-I T 1 1 i.•.I HEt·� Un' I T U D E  J. t··I F O F� t·1 

�� T I m·� J: :::: F.:E I� I.J E ::: T E C:• , II 

F'�i: I t-I T I I  E t-n' E F.: T H E  D A T f� I t··l TH 
E F' OF::�1f:� r : I I  

!=' F: :  J: t·�T 

r-:- 1;,: I tn I I [) �:.: G r:: E E :::: < ::: P > r•1 I t·� 1.rn:: ::: 
< E:F' > t·� O Fi: S < R n� > �� 

P F:: I t·fr 

1::·r;: :r t-n- I I  t� ( o�rn·-t ) or:: s ( o u T H ) t·1 
u:::1" en::: e:.1·-�r e:�F.:ED , �:: uT I I  

F' 1�: r t·n· I I  r. 1=· '·�·' o u 1 •• .1 r. ::: H T c.1 :�: �� r. F' 
T H E D E r.� f:i: E F.: OFi: I I  

F' 1;,: J: 1·-rr I I  r··1 I t··ll.rm E tH '"'� •.,.. ...T lJ �=: T E t·� 
T E F.: 1:::1 S F' 1:�C:E ·I t·� Sn" E i-'4 [:• 1 1  

F' r;: r t·n· I I  oF , .. H E  t-l l .. wu:n:: r� • c o  r1 F'L .. 

En r:: T H r� E 1·-rr r.� '�·· 8 '·,·' I I  
P Fi: r. t·n- I I F'Fi:C:::::::�; l t·� G  T H E: R E T LI I:O:t·� 

P F.: J: I·-n· 
F· r.:: I t·� T I I  THE :t [) Et·4 T :t C A L.  F' CI F.: I'•1�1 T 

I ::: USE[> F O F.: I I  

P F.: J: trr I I  L ot·K3 t n.ID E  t>�,H� . ..r u �: n  
r.;,: E P L.ACE 1···1 O F.: 8 8 '�·' 1 1 

PF.: J: trr I I �:: �� A S T  > o r:: 1 .• .1 .:: E S T > • I I  

UTAB 24 : H T A B  39 : G E T  f:::B$ : 
P F� I t·rr �::: E: :$: 

HOI'•1E 
P F.: I H T � P R I H T  : P R I NT 
F'F.: I tH 1 1 I F  'r10U t·� E E D  T O  ::;: E:E T 

HE I t·� S T F.:UCT I Ot·6 I I 
i=·F.: I t·n I I  f�(:=iA I t·l , F'F.:E c: :;:; < e::c > a  
O T H E F.: I  . .J I :::::E . u �::: E A I··�..,.. I I  

P F.: I t·rr I I  O T H E F.: K E \' T o  :::: T ,::iF.: T  T 
H E  P F.: O G I�<: m·1 . 

I I  

UTAE: 2 4 : H T A B  3 9 : G E T  K B $ : 
P P i tH KB:f: 

I F  K B $  = CHR$ ( 2 7 ::0 THEN 
GCH C:I 4 3 7' [1 

F.:E t·1 :+::+: :+: :+: 

F.: E t·1 

F.: EM I N I T I A L I Z A T I ON MODULE 



Listing 1 continued: 

61�1 �:. 8  F.: E r·1 

604 0 F.: E r··l 

t::. o �s o  F.:E r·1 

6 0 1::. u 1:;;: E r·1 

6 o �:'o F.: E r-1 

t:. 1�1 :::o H C!r·1E : R  = 6 3 7 8 : H = 3 5 5 0 0 : P I  

::: ::: . l 4 1 �i ·:;. 

,:;. 1a 9 o  

,:;, 1 o �::.1 

6 1 1 0  

F.: D = 3 6 0  / ( 2  * P I ) 

r:: E t-1 

R E M  A R C S I N  D E F I N A T I O N 

6 :L ��0 F.:H1 

6 1 3 0 D E F  FN A R C S Y N ( X )  = A T N  f Y 
SQF.: ( - X * X + 1 ) )  

6 1 4 ��) I-<E:J·1 

t:• 1 �:) U I·< 1:: .1''1 
t:. 1 6 0 F.: E:� r·1 

M U U U L U �  U � � l N l l l U N 

6 1 7 0 D E F  FN M O D ( Z )  = I N T ( ( Z / 
Z F  - I N T < Z  / ZF ) )  * ZF + • 
05 ) * S G N  ( 2  / Z F ) 

6 1  :::: o f": Er·1 

6 1 9 8 R E M  R E A D  I N  T H E  S A T E L L I T E 

P A  F<: �:1 r·1 E T E r-;,: ::;; 
6 2 �:::1 (1 F.: E r··1 
62 l �::t F.:E: :::: T O F.: E  

6 :2 2 �::1 f� E: t·1 
6238 R E M  N I S  T H E  N U M B E R  O R  S A T  

E L L I T E S  I N  T H E  L I S T 

6 :�� 4 (1 F.: E r·1 
f.. �: !::; �:,1 F•: E �� 0 �·� 
6 ::;:: 6 �;� F•: E t•'l 

6270 R E M  S N $ ( I S  N A M E  A R R A Y  AND 

SN ( I S  L O N G I T U D E  A R R A Y  

6 �;� ::.� �;� f;,: E 1'1 

6 2 9 8  I F  F G  � 1 T H E N  G O T O  6 3 4 0  

6 3 0 0  D I M  S N $ ( N ) � SN C N > � D SI < N ::O � O S (  

6 3 1 �.:.� F.: E: ]•1 

6 3 2 8  R E M  P S ( I S  P R I N T E R  8 U F F E R  

6:53��� F.:EI''I 
63 ·::J. 'l� 

63r5(:t 

t;;. :::.r. 6��1 

t:. :3 '?��� 
t:. :3:::�� 
6 3 'S! ��� 

64 �:::n:::t 

6 4 :1. '.:� 
6 4 2 (1 

E-4 ::::: '.!.1 

6 4 4 �:.1 

6 4 �:0 �3 

F t:tF:: I ""' 1 TO �·� 

F.: E �� c:' :�; t·� :$� ( I > 
F<:E �� D  �:: t··l •:: I ) 

t,n:.>·n I 
::; 1'··1 ( 121 ) ::� �-1 

F.:E r·1 

R E M  A (  I S  L O O K  A Z I M U T H  A R R  

A Y  A N D  E C  I S  L O OK ELEUAT I O N 

�� F.: F.: �::,o.,.• 
F::E t·1 

I F  F G  = 1 T H E N  G O T O  6 4 9 0  

D I 1···1 ,:� 0:: t·� ) , F •:: t·� ) 

F.:E I'·1 

R E M  F.: E A D  I N  C I T Y P A R A M E T E F.: 

f.A 6 ��� F.: E t•1 

6 4  '?�:1 F.:Er-1 
6480 R E M  M I S  N U M B EF.: OF C1 T I E S 

6 ·::J. 9 f1 P E (�[:o t·1 

6 '5 0 �:.1 I:;;: Er·1 

6 5 1 0  F.: E M  C N $ ( I S  C I T Y N A M E  A F.: R A  

Y ; CL (  I S  C I T Y L A T I T U D E  A R R A Y  

; C M ( I S  C I T Y L O N G I T U D E  A F.: R A  

t< 5 4 �::1 

.::.�3�.5 �:� 
r.:.�s t::. o 

I F  F G  = 1 T H E N  G O T O  6 5 5 0  

D I M  C N $ ( M ) , C L ( M ) , C M ( M )  

F' O F.: I == l. T O  t·1 

F: E A D  C t··l �t 0:: I ) 
t:::. 5 '?'CI F.:E: 1�[:o C:L 0:: I ) 

6 '5 ::.:: 0 F::E: m:. c 1··1 0:: I ) 

6 5 ·�::, 0 t·�E>n· I 

,:;.,:;.(;;tO CL. < c1 ) ::: r·1 

7 1�1 0 0  F<:E t,.l :�o!o: :+: :+: 
('' I�) 1 �;'I f;,: H1 

7 0 2 0  R E M  T H I S  M O D U L E  G l U E S  T H E  

C I T0 L I S T A L O N G  W I T H T H E  O P T  

I ON O F  C H O O S I N G O N E  O F  T H E  S 

T O P E D  C I T I E S O R  E N T E R I N G A N 

E l.o.l Cil ·i E  

�··· r:::c o F.: E f'l 
?040 F.: E t·1 :+::+: :+: :+: 
7 0 5 0  H Ot·1E 

? �:::1 6 0  I . .JT A B  2 � H T A E: :L : F'F.: I tH " T H E :;:; 

E C I T  I E ::;; A P E  A I.,.! A I L. A B L E  � " � I.,.I H� E: 

5 �  H T 1� E: l. 

i'' O i' O  P E t· l  

? 0 8 0  R E M  G E T  N U M B E R  O F  C I T I E S .  

I F  > 3 0  T H E N  T P U N C A T E . 
?'1�1 ·:! 0 P E t·1 

7 1 0 0 t,.l = CL 0:: 0 )  

7 1 1 0  I F  M > 3 0  T H E N  M = 3 0  

7 1 20 F.:E t·1 

7 1 30 P E M  D E T E F.: M I N E N U M B E P  O F  P O  

WS O F  D U A L  C O L U M N  P R I N T I N G N 

E E D E D  

? '  1 4 �J P E r·1 

? 1 50 M 1  = M / 2 : M 2 - I NT ( M 1 ) : M P 

=, r··1 1 - t·1:2 

?' 1 6 �::1 F.: Et-1 

7 1 7 0 F.: E M  D E F A U L T  T A B  O F F S E T  P O S  

I T  I ot-i:::; 
?' 1 :::: ��1 F.: E r·1 

? 1 9 8 H L  = 3 : H F.: = 2 3  

7 2 0 0  F O F.: I = 1 T O  M2 

7:2 :1. 0 .J  = I + t··1 2 

7 2 2 �.!.1 F.:E t-'1 

7 2 3 0  R E M  I F  M P = 0  T HE F.: E  W I LL B E  

2 C O L U M N S  O N  E A C H  P O W . O T H E  

R W I SE T H E F.: E W I L L. B E  A N  E X T R A  

F.: O I.o.l . 

i"24��1 P E t·1 

7:2 5 0  I F  M P  < > 0 T H E N  J - J + 1 

7:2 6 0  PEt-1 

Listing 1 continued on page 430 
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Listing 1 continued: 

7 2 7 0  R E M  G O S U B  D E TE R M I N E S  T H E  

N U M B E R  O F  D I G I T S I N  I . J  

72::::0 F::E r·1 

7 2 9 0  G O S U B  3 0 0 0 0  

7 3 0 0  P R I N T T A B ( H L - H 1 ) ; I ;  T A B ( 

HL + 2 ) ; C N$ ( I ) ;  T A B ( HR - H2 

) ; J ; T A B ( H R  + 2 ) ; C N $ ( J )  
T3 l ��1 �-� E :=< T I 

7 3 2 0  I F  MP < > 0 T H E N  G O S U B  3 0  

000 : P R I NT T A B ( H L - H 1 ) ; I ;  

T A B ( H L  + 2 ) ; C N$ ( I )  

7 3 3 0  P E r··l 

7 3 4 0  R E M  G E T  C H O I C E O F  C I T Y . 0 

NLY O N E  A T  A T I ME ! ! 1 
7 3 5 0  P H1 

·? �5 6 0  I..JHm 2 1  � H T A E: 1 : P r:: I �-n I I an 

E P  Y O U P  C H O I C E BY I ND I C A T I N G 
• I I 

7'3 7 �3 PR I �-n T A E: o:: 2 )  ; I I A �-�u r·1 B E R  E:E 
T l.o.I E E �-� 1 A �·-I D  II ; r·1 ; I I  I] F.: I . .J::; I �-H:i I I  

·? ::::: :::: cJ F'F.: I t H  T A B  0:: 2 )  ; 1 1 1:4 �·-1 \' O T H E F.: I< 

E \' F"O P  A t·� E I_,_I c: I T \' I I ; � I t·W UT 

K B $  
r:: ·:� o P E r-1 

7400 REM WHAT I S  KB$ 

i'' 4 1 l1 F:H1 

7 4 2 0  CK = UAL ( K B $ ) 

7 4 3 0  I F  CK < 1 OR CK > M T H E N  

G O S U B  1 0 5 0 : C K = M + 1 
7 4 -4 0 F.: E r-1 

( 4 5 0  R E M  NOW DO S A T E L L l l E  
7 4 6 0  R E r·1 

:;:: 0 CIO F.:E r·1 :+::+: :+: :+: 
::;:[1 1 0 P E r·1 

8 0 2 0  R E M  T H I S  M O D U L E  G l U E S  THE 

S A T E L L I T E L I ST A L O N G  W I T H 

T H E  O P T I O N OF US I N G A L L  T H E  

S T O R E D  N A M E S  O R  E N T E P I N G A N 

E l.,_l 0 �·-I E  

:::1�CO RH1 

::: 0 4 (1 F.:E r·1 :+: * * *  
::: o �:.o H or·l E 

::::o t:. o  I..JT A E: 2 :  H H:1E�: 1 : P R  I t·-IT I I TI-lE :::; 

E ::;:; r1 T E L L.. I n:. :::; A F.:E �:�I I..J A I u � E: L E : I I  
� I.) T f�I B 5 :  H T A B  1 

::: C1 7 0  F.: E I-·1 

8 0 8 0  R E M  G E T  N U M B E R  OF S A T E L L I T  

E S . I F  > 3 0  T R U N C A T E  

:::09C1 R E r·l 

8 1 00 �-� :::: :::;t-� ( C1 ) 
8 1 1 0  I F  N > 3 0  T H E N  N = 3 0  

::: 1 20 F.:E r·l 

8 1 3 0 R E M  D E T E R M I NE N U M B E R  O F  DU 

A L  C O L UM N  P R I NT I N GS N E E D E D  

:::: 1 4 0 I?E r·1 

8 1 5 0 N 1  = N / 2 : N2 - I NT ( N 1 ) : N P 
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= �-� 1 -· t·t2 

::;: 1 6�3 F.: E1··1 

8 1 7 0 R E M  D E F A U L T  T A B  O F F S E T  P O S  

I T  I CH·�::;; 

::;: 1 :;:;: �::1 R E 1··1 

8 1 9 0 H L  = 3 � H R = 2 3  

8 2 0 0  F O R  I = 1 T O  N 2  

::: 2 1 0 .J =: I + t·Q 

::::2 :2 0  F<: E r·1 

8 2 3 0  R E M  I F  N P = 0  T H E N  T H E R E  W I  

L L  B E  2 C O L U M N S  F O R  E A C H  R O W  
O T H E R W I S E .  A N  E X T R A  R O W  I 

:;:; I··�E E D I::�D . 
:::: 2 4 0  I:;:: E r·l 

8 2 5 0  I F  N P  < > 0 T H E N  .J - J + 1 

::::2 t::.t1 PEr·l 
8 2 7 0  R E M  GOSUB D E T E R M I NE S  T H E  N 

U M B E R  OF D I G I T S I N  I • .J 
::::2 ::;::[1 FE r·l 
8 2 9 0  G O S U B  3 0 0 0 0  

8 3 0 0  P R I N T T A B ( H L - H 1 ) ; I ;  T A B ( 

HL + 2 ) ; S N$ ( 1 ) ;  T A B ( H R  - H 2  

) ; J ; T A B ( H R  + 2 ) � S N $ ( .J )  

:::�::; 1 0  �-� E :=< T I 
8 3 2 0  I F  N P  < > 0 T H E N  G O S U B  3 0  

000 � P R I N T ( H L - H 1 ) ; I ;  T A B ( 

HL. + 2 )  ; :;:; �·-l: t:: ( I ) 

::n ::� �3 P H1 
8 3 4 0  R E M  NOW G E T  C H O I CE OF WH I C  

H S A T E L L I T E O:: S )  T O  U S E  

::::::::: �::. o r-::: E r-1 

::nt:.o I..JT 1:4E: 2 ��1 : H H� B  1 :  P F.: I �-n II E �-n 

E F.: \'C) UR C HO I C E :  I I  
::: 3 �::·�:1 P R  I �-H T 1:4 E:: ( 2 )  ; I I Z E R O  ( 0 )  TO 

I.J::; E� ��L L  O F: I I : F'F.: I 1·-n T f:� E: ( 2 > ; 

I I f� �-r·,·' t·� u r·l E:: E F.: E: E n1 E E::t·� 1 m·H> I I  ; 

f::::.2.��0 
f:39�3 

840[1 

84 1 0  

::::420 

f:43[1 

f:44�3 

t·-1 ;  I I  o F.: I I  :: r:· F.: I 1·-n T A E: o:: �� > ; " f�1t·� ,_,., 

O T H E P  K E Y  F O P  A N E W  S A T E L L I 

T E  II " : J t·-IF' U T  I<B$ 

REf'l 
F.: E N  

REt1 

so = 
SK = 

REt·1 

REN 

�· 

A:::;c ( !<B$ ) 

I.)AL ( !<B$ ) 

GO GET A NEW SATELL I TE 

:::::450 F.:E t-1  

8460 I F  SK = 0 AND ( SQ < 4 8  OR S 
Q > 57 ) THEN GOSUB 3050 : SK = 

t·� + 1 

'30�30 REt·1 :+::+::+::+: 
'30 1 0  REt·1 

9020 REM SETUP C I TY , SATELL I TE P 

ARAMETERS PR I OR TO AZ , EL CAL 

C:ULAT I ot·� 
9�330 F.:Et-1 



Listing 1 continued: 

904�J F.:Et·1 :+::+: :+: :+: 

9�35(1 F.:Et·1 

9060 PEM D O  C I TY F I PST 

9080 I F  CK > M THEN DC$ = NC$ 

9090 I F  CK < = M THEN DC$ = CN$ 

< CK ) : L 1 = CL < CK ) : M 1 = CM < CK )  

'3 1 00 F.:Et·1 

9 1 1 0  PEM D O  SATELL I T E .  F I PST S 

ETUP DEFAULT NAME APPAY 

9 1 2[1 F.:Et·1 
9 1 3[1 N = �;t-� ( �3 )  

9 1 40 FOP I = 0 TO N 

9 1 50 DS$ 0:: 1 )  = SN$ ( I )  

9 1 60 DS < I )  = SN ( I )  

'3 1 7(1 HE>=:T I 

9 1  ::::0 F.:Et·1 

9 1 90 PEM I F  SK=0 USE ALL 

92[H:::1 F.:Et·1 

92 1 0  I F  SK = 0 THEN GOTO 9 3 50 

9220 F.:Et·1 

9230 PEM D I ST I NGU I SH BETWEEN SK 

= 1 , N At-�D SK >t-� 
9240 F.:Et·1 

9250 D :::; < 0 > = 1 

9260 I F  SK > N THEN GOTO 9300 

9270 DS$ ( 1 )  = D S$ ( SK )  

9280 DS ( 1 )  = DS O:: SK )  

'3290 GOTCt '33 5 (1 

9300 DS $ ( 1 )  = NS$ 

93 1 0  o:;:; ( 1 ) = t·12 

9 3 2 0  F.:Et·1 

9330 REM NOW DO AZ , EL CALCULAT I 

CH-� 
'33 4 0  REfo1 

9350 r·r:-=: = D:::; < 0 > 
9360 FOF.: I = 1 TO MX 

9370 t·12 = o:::; ( I ) 

9 3 ::::0 Gt]::;;us 2 1 0  

9390 A O:: I )  = Y : E O:: I >  = EL 

940�:::1 t-�E :=-::T I 

1 0000 F.:Et·1 :+::+::+: :+: 

1 0�:::1 1 0  F.:Et·1 

1 0 020 F.:Et·1 TH I S  MODULE DOES THE 

1 0[130 
1 �.:Hj4�.:1 

1 �3050 

SCF.:EEN D I SPLAY O F  THE CALCU 

LAT I Ctt-� F.:ESUL TS 

REt·1 

RE.f'l :ot::+::t::t: 
HOI'1E 

H3060 '-.-'TAB 2 :  HTAB 4 :  PR I NT 11 FF.:O 

t·l : " ; DC$ 

1 (U370 "-'TAB 5 :  HTAB 2'� :  PR I NT II At-� 

TENt-�A " 

1 008�3 PR I NT TAB O:: 4 ) ; " TO " ; _ TAB O:: 

26 ) ;  1 1 AZ i t·lUTH " ;  TAB ( 35 ) ;  11 ELE 
1.} • .. 

1 0090 REt-1 

1 0 1 00 REI'1 SETUP TEXT W I NDOW TO 

PROTECT L ABLES 

H3 1 1 0 F.:EI'l 

1 0 1 20 POI<E 34 , 7  

1 0 1 30 REt·l 

1 0 1 40 F.:EI'1 SOt-lE D E F AULTS : L I NES/ 

PAGE ; START L I NE ; STOP L I NE ; AZ 

, EL TABS 

1 0 1 5�3 F.:EI'1 

1 0 1 60 LP = 1 5 : ST = 1 ? S P  = LP : HL = 

3 1 : HR = 3:3 

1 0 1 70 F.:Et-1 

1 0 1 80 F.:EM DETEF.:t-l i NE NUMBEF.: OF D 

I SPLA\' PAGES 

1 �:::1 1  90 F.:Et·1 

1 0200 Z 1  = I NT < N  / 1 5 )  

1 02 1 0  ZP = Z 1  + 1 

1 022�3 REf'l 

1 0230 F.:Et-1 D I SPLAY PAGE LOOP 

1 �3240 REt·l 

1 0250 FOR ZQ = 1 T O  ZP 

1 026(1 I..JTAB :::: 

1 0270 I F  DS ( 0 )  � SF' THEN SF' = DS 

( 1-3 )  

1 0280 FOR Z R  = ST T O  SF' 

1 0290 I = A ( ZF.: ) : J  = E < ZR >  

1 0300 GOSUB 30000 

1 03 1 0  PR I NT TAB ( 2 ) ; D S$ ( ZF.: ) ; TAB < 

HL - H l ) ; I ;  TAB < HR - H2 ) ; J  

t-�E>O:T ZF.: 

I.)TAB 24 

1 0320 

1 033�3 

1 0340 PF.: I t·H II < ESC > TO PF.: I t·H -----AH'/ 

I<E'-.-' TCI COt·H I t-�U E  II ; : GET KB$ 

1 0350 F.:Et·l 

1 0360 F.:EM I F  t<BS=CHR$ ( 27 )  THEN 

GOTO P R I NT ROUT I NE 

1 0370 F-:Et-1 

1 0380 I F  KB$ = CHF.:$ ( 27 )  THEN 

GO:::;UB 5000�3 

1 0390 ST = SF' + 1 : SP = SP + LP : HOME 

1 0400 NE:=<;T ZG! 

1 04 1 0  F.:Et·1 

1 0420 F.:EM D O  ANOTHEF.: SET? 

1 0430 F.:Et·1 

1 0440 TEXT : HOME 

1 0450 PF.: I NT : PF.: I NT 

1 046[1 PF.: I t·H I I  USE < ES C > TO u:::;E TH 

E PF.:OGF.:At·1 AGA I t-� . II 
1 0470 PF.: I t-H �� u:::E < RTt-� >  TO LEA'-.JE 

THE PF.:CtGF.:At·1 . II 

1 0480 GET KB$ : PF.: I NT I<B$ 

1 0490 I F  KB$ = CHF.:$ ( 27 )  THEN F 

G = 1 :  GOTO 6080 

1 0500 I F  KB$ = CHF.:$ ( 1 3 )  THEN 

GCHCt H3520 

L isting 1 continued on page 432 
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Listing 1 continued: 

1 �� � �  �U I U  1 �44� 
1 05 2 0  T E X T  : H O M E  : E N D  

20�3[H�1 

2 0 0 1 0  

2 0 0 2 0  

2 0 0 3 �] 

2 0 0 4 �3 

2[1 0 5 0  

2�3060 

2 0 0 "?0 

2 0 0 ::::0 

20090 

2 0 1 �3 0  

F.:Et-1 

R E M  D A T A  S T A T E M E N T S  

F.: Et-1 

D A T A  1 ·-::· 
D A T A  COMSTAR 3 . - 8 7  

D A T A  WESTAR 3 . - 9 1  

DATA C O M S T A R  2 . - 9 5  

D A T A  W E S T A R  1 . -9 9  

D A T A  A N I K  1 . - 1 0 4 

D A T A  A N I K  2 , - 1 09 

D A T A  A N I K  3 . - 1 1 4  

20 1 1 0 D A T A  S A T C O M  2 . - 1 1 9 

2 0 1 20 D A T A  WESTAR 2 . - 1 23 . 5 

2 0 1 30 D A T A  C O M S T A R  1 . - 1 28 

20 1 40 D A T A  S A T C O M  3 . - 1 32 

20 1 50 D A T A  S A T C O M  1 . - 1 35 

20 1 60 D�i T A  1 1  

20 1 7 0 D A T A  W A S H I N G T O N  D . C . •  39 , -

20 1 8 0 D A T A  L O S  A N GELES , 34 . - 1 1 8  

20 1 9 0 D A T A  N E W  Y O R K . 4 0 . 5 , -74 

2 0 2 0 0  D A T A  A T L A N T A , 33 . 5 , -8 4 . 5  

202 1 0  D A T A  M I AM I . 2 5 . 75 , -8 0 . 2 5  

2 0 2 2 0  D A T A  J A CKSONU I LL E . 30 . 5 , -8 

1 .  �5 
2 0 2 3 0  D A T A  TA M P A , 28 . -8 2 . 75 

2 0 2 4 0  D A T A  A N C H O R A GE . 60 . 8 . - 1 47 

2 0 2 5 0  D A T A  NOME , 65 . - 1 65 

2 0 2 6 0  D A T A  PHOEN I X . 33 . 5 . - 1 1 2 

2 0 2 7 0  D A T A  L I T T L E  R O CK . 3 4 . 75 , -9 

2 a  2�i 

I'M WRITI NG A 
WONDER FUL PROGRAM . 
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2':=t 9 7 C1 F.:E t·1 

29980 REM TAB PO S I T I ON I N G ROUT I · 

t·�E 

29 '��·=� �J F.:E r-1 

3 0 0 0 0  H 1 = 3 : H2 = 3 

3 0 0 1 0  I F  I < 1 00 T H E N  H 1  = 2 

3 0 0 2 0  I F  I � 1 0  T H E N  H l  = 1 

30030 I F  J � 1 0 0 THEN H 2  = 2 

3 0 0 4 0  I F  J < 1 0  T H E N  H2 = 1 

3�:;:u:;:1 50 P E T U R t·� 

4 9 9 ':'i�J P E t·1 

4 9 9 6 0  P E M  PR I N T E R  ROUT I NE 

4 '3'3 7 0  F.:Et··1 

4 9 980 R E M  F O L L O W S  SCREEN F ORMAT 

S H O W N  ON P A G E  1 6  OF APPLE R 

E F E R E t·H:::E t··1 A t·�UAL 

4 '3'3 9 0  REr·1 

5 0 0 0 0  F O R  I = 1 T O  3 

5 00 1 0  L N  = 1 0 2 4  + C I  - 1 )  * 4 0  

5 0 0 2 0  F O P  J = 1 T O  8 

5 0 0 3 0  LM = LN + ( J  - 1 )  * 1 28 

5 0 0 4 0  ,:::, ::t:: = I I  I I  
5 0 0 5 0  F O R  K = 0 T O  3 9  

5 0 0 6 0  A $  = A $  + C H RS ( PEEK C LM + 
K > > 

':i 00("f:1 t·�E>::T K 

50080 P $ ( 8  * ( I  - 1 ::0 + J )  = A$ 

5 0 0 9 0  NEXT J :  NEXT I 

5 ��1 1 0 C't PR# 2 

5 0 1 1 0 FOR J = 1 T O  23 

5 0 1 2 0 PP I N T P $ ( J ) : NEXT J 
�i 0 1 3 ��'t P R #  0 

5 0 1 4 0 P E T U F.: t·� 

OH HfCK .  I DIDN1T GET 
TO SAVE IT ON TAPE . 



Technical Forum 

ZBO Starting Address 
One Juntp Further 

Steven Lemmen 
2034 Kings Road 

Victoria BC 
Canada VSR 2P7 

While designing my homebrew Z80-based computer 
system, I realized it would be a great advantage to have 
programmable memory in the first page of memory 
space. If I could reach that goal, I could make full use of 
the Z80's restart locations for more flexible program
ming. But I needed a way to pass control to a memory 
page other than page 0, where a program in EPROM 
(erasable programmable read-only memory) would be 
located. Because experience has taught me to rank flex
ibility in microprocessor systems as a high priority, I 
wanted to be able to start at any page. 

My approach is similar to the one proposed by Randy 
Soderstrom in "Forcing the Z80 Starting Address" 
(February 1981 BYTE, page 288), but mine provides flex
ibility and the lower device count desirable in a 
microprocessor system. Program execution can be 
directed to any of the Z80' s 256 memory pages by setting 
an 8-bit DIP (dual-inline package) switch to the ap
propriate setting to indicate the desired page, using four 
integrated circuits. 

As shown in figure 1, two SN74LS257 multiplexers 
drive the switch-settings onto the data bus at the ap
propriate time. These devices have three-state outputs 
allowing them to be connected directly to the data bus. 

Figure 2 shows the timing sequence associated with the 
circuit operation. The timing of the forced-jump instruc
tion is controlled by the dual D flip-flop circuit made of 
IC3 . When RESET occurs, these two flip-flops are set, 
causing the JUMP ENABLE signal to go low. This, in 
turn, prevents any RD pulses from enabling the bus 
receivers, and also enables ICl and IC2 to drive the Z80 
data lines. 

After a reset, the first address the Z80 places on the ad
dress bus is 0000 hexadecimal . The byte it fetches from 
this address will be interpreted as an operation code, 
making Ml go low and causing IC3 to reset .  This action 
stores the first occurrence of Ml.  With address lines AO 
and Al low, the value placed on the data bus will be C3 
hexadecimal-the operation code for a jump instruction . 
When the address lines go to 0001 hexadecimal to fetch 
the low byte of the jump address, the multiplexers will 
place 00 on the data bus. When the address lines go to 
0002 to fetch the high byte of the jump address, the value 
of the 8-bit DIP switch is placed on the data bus. The 
characteristics of TTL (transistor-transistor logic) mean 
pullup resistors are not needed on the DIP switch. An 
open switch will assume a logic 1 state and a closed 
switch will assume a logic 0 state. 

The cursor in figure 2 marks the first RD cycle in the 
previous sequence. The Z80 will now execute a jump to 
location xxxxxxxxOOOOOOOO binary, where xxxxxxxx rep
resents the value set by the DIP switch. At this location 
an operation-code fetch cycle is executed. When Ml 
goes low after this cycle, IC2b is reset, marking the sec
ond occurrence of Ml.  The JUMP ENABLE signal is 
then disabled and the bus-receiver RD signal reen
abled. The E marker in figure 2 indicates this point in the 
timing. The Z80 is now executing program code starting 
at the page specified by the DIP switch setting. 

On my processor card, I connected the data lines of 
this circuit directly to the Z80 data lines. I connected the 
BUFFER RD signal to the bus receivers that buffer the 
backplane to the Z80 data bus. In this way, memory that 
would normally be read at memory address 0000 would 
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Technical Forum ________________________________________________________ _ 

N umber 
IC1 
IC2 
IC3 
IC4 

r/7 

A o C 

I 

T 

I 

D 

D I P  
S W I TC H  

I 

2 

Type 
74LS257 
74LS257 
74LS74 
74LSOO 

I C 4  
74 L S OO 

4 a  
3 

Q":f6 
I --

1 2  
I I  

1 3  
4 d  

3 

+ 5  v 
1 6  
1 6  
1 4  
1 4 

14 

I PR 

I C 3 a  
74LS74 

I C K  

IQ  

l C L R  

I D  

J: 

5 

��f 

G N D  
8 
8 
7 
7 

2 

3 
5 

6 

� 10 

1 4  

� 

I C I  
74 L S 2 5 7  

l A  

1 8  
2 A  

2 8  
3 A  
3 8  
4 A  

4 B  

S E L ECT 

! I 

I 

� l A  

3 
I B  

� 2 A  6 
2 B  I I  
3 A  

10 
3 B  14 
4A 

13 
4 B  

I C 2  

I Y  

2 Y  

3 Y  

4 Y  

G 
! 1 5  

I 

I Y  

2 Y  

3 Y  

4 Y  

74 L S 2 5 7  

S E L ECT G 

r 1 5  

I ;o 
2 PR 12 - 8 

2 D  2Q 
I C 3 b  

� D7 

r2----c> D 6  

9 ;:::::> D 5  

� D4 

� D3 

r2----c> D2 

� DI 

� � DO 

+ 5V 
74 L S74 � � 2 C K  

2 C L R  

9 

10 4 c  

DATA B U S  

J UM P  E N A B L E  

8 
B U F F E R  R E A D  

Figure 1 :  Schematic diagram of  the circuit used to  force ZBO starting addresses to  any of  256 memory pages. ICl and IC2 are three
state multiplexers that pass the address set by the switches when .the proper combination of reset signals occurs. 
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2 . 5  MHz CLK 0 

RESET I 
M l  l I I I 0 

Z S O  R D  L u I 0 

BUFFER RD 

JUMP ENABLE I 0 

A I  I I I 0 

A O  I I I 1 0 

1 I I I II I I I I I I I II I I II I I II II II II I ! I ! I I II I I ! ! I I I! II I I I ! I II 1 II I I I ! 1 I I I I I ! I I I I II I I l II l I II I I II I I I I I I I II I I I ! I 
0 100 200 400 6 0 0  800 1 0 0 0  

Figure 2:  Timing relationships of the forced jump. 

not affect program flow during the forced-jump se
quence . But the circuit could be connected to directly dis
abie memory as suggested by Soderstrom. 

If your system has a negative-true bus, you can use an 

Circle 404 on inquiry card. 

SN74LS258 in place of the SN74LS257 .  And if you need 
more current-driving capability, you can use regular TTL 
in place of the LS TTL in the mul tiplexer chips . • 
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· System Notes , 

SOFTIM 
A Software Titner 
Dan Terpstra, Dittmer Laboratory of  Chemistry, POB 254, 

Florida State University, Tallahassee FL 32306 

I recently found myself in a situation where I had to use 
a Z80-based microcomputer to collect data as a function 
of time, then average that data over an extended period 
of time and subject it to a Fourier transformation to 
analyze its frequency dependence . This meant that I 
needed several highly accurate timers that I could set very 
precisely over a wide range of different time periods. 

When precision and accuracy are required (as with 
computer-synthesized music), a timing job is often 
assigned to interrupt-driven hardware timer circuits; such 
as the Zilog CTC (counter/timer circuit) or the Intel 8253 
programmable timer. These circuits base their timing in
tervals on crystal oscillators . and can fulfill a wide range 
of timing functions if they are available in a system. 

If the timing requirements are not very rigid (as with 
games or video animation), simple software loops are 
usually adequate. These loops can be "tweaked" em
pirically to provide the aesthetically appropriate amount 
of delay. 

But what do you do if you need precise, accurate time 
delays and you don't have the hardware to do it? Could I 
satisfy all those requirements with software? 

I wrote a few simple timer routines, just to identify the 
problems that I had to solve. (I will classify the routines 
according to the number of bytes used to count repeti
tions of a timing loop. )  My 1-byte timer was the simplest 
to code, but it was deficient in both resolution and 
dynamic range; the 2-byte timer was better in both 
respects but still not substantial enough for my pur
poses; the 3-byte timer had an adequate dynamic range, 
but the internal branching of the routine resulted in tim-

. ing jitter that depended on the relative number of times 
each branch was executed. In addition, all of these 
routines had a finite amount of overhead as they entered 
and exited the timing loop, which lead to a constant error 
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that was increasingly significant for shorter and shorter 
time delays. 

As a result of these simple routines, I made a list of the 
characteristics for my ideal software timer: 

• at least 3 counter bytes to allow an adequate dynamic 
range (ratio of longest time to shortest time) 
• rapid execution for high resolution (brief timing loop) 
• internal branches of identical length to eliminate 
branching jitter 
• subroutine structure to avoid excessive code duplica
tion 
• setup and calling sequences within the timing loop to 
prevent constant timing errors 
• capability of generating several different intervals or 
repeating the same interval in any given program 
• time delays that can be defined at run-time from 
keyboard input or other sources · 

• if possible, a loop-execution time in even units to 
eliminate the need for a clumsy conversion routine that 
shifts from a human time frame to a software time frame 

By carefully counting the T -states (external clock 
cycles) for each instruction (as given in the ZBO-CPU 
Technical Manual), and after several false starts, I finally 
arrived at a deceptively simple program that I call SOP
TIM, shown in listing 1. The time-delay count is stored as 
a 3-byte (24-bit) positive integer that can take on hexa
decimal values from 1 to FFFFFF. It is located in memory 
with the bytes arranged in a low, middle, high format, 
and it is not modified by the timing loop (which allows 
the same time delay to be generated repeatedly) .  The 
necessary registers are loaded outside the subroutine so 
that several different time delays can be maintained 



Listing 1: The high-precision timing program, SOFTIM, written for the Zilog ZBO microprocessor. Careful attention to T-states 
(microprocessor clock cycles) allows high-resolution timing of a broad range of intervals in standard time un its. 

0 1 0 0  
0 1 0 3  
0 1 0 6  

0 1 0 9  

O l OA 
O l O B  
O l O C  
O l O E  
0 1 1 1  
0 1 1 3  
0 1 1 4  
0 1 1 5 
0 1 1 6  
0 1 1 7  
O l l A  
O l l B  
O l l D 

2Al E O l  
3 A2 0 0 1  
CDO AO l 

C9 

3 C  
4 7  
3 E O O  
C 3 1 3 0 1 
1 8 0 0  
0 0  
2 B  
7 D  
B 4  
C 2 1 1 0 1  
0 5  
2 0 F 7  
C 9  

O l l E  ( 0 0 0 2 )  
0 1 2 0  ( 0 0 0 1 )  

. I 

* * * *  SOFTI M : Z B O SOF TWAR E T I ME R  * * * *  
* * * *  WRITTEN BY : DAN TERP STRA * * * *  

* * * * *  CHEMI STRY D EPARTMENT * * * * *  
* *  F LORIDA STATE UNIVERI STY * *  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

; The execut i o n t ime o f  th i s  ro u t i n e  i s  g iv e n  by : 
T = ( N+ 2 ) * 4 0  

whe r e  T i s  th e t ime i n  t - s t a t e s , and N i s  t h e  3 byte 
( po s i t iv e  i n t eg e r )  delay qu an t i t y  ob t a i ned f rom memo ry 
l oc a t i on s  LODELA , H ID ELA . To c a l c u l at e  the t i me in 
seconds , mu l t i p l y  t he numb e r  of t - s t a t e s by t he t ime o f  

; one c l oc k  cyc le ( e . g .  4 M H z  = 2 5 0 ns/cyc l e ) . T h i s  
t im i n g  as sumes memory that op e r at e s w i th n o  w a i t  
s t a t e s . The m i n imum t ime o f  exec u t i o n f o r  a 4 M H z  Z B O 
i s  3 0  u s ee f o r  N = 1 ( i nc l ud i n g  t he CALL a nd RET 
sequenc e ) , inc r eas ing in st ep s  of 1 0  u s e e  t o  a ma x i mum 
of ov e r  1 6 0  sec . N = 0 i s  u n d e f i n ed , a nd N = 

F F F F F F ( H EX ) i s  the max imum t ime pe r i od . The r e  i s  NO 
s o f tw a r e  j i t t e r  in t h i s  t im ing l o op .  

i 
MA I N :  ; CALL I NG SEQ UENCE ( I NCLUD ED I N  T I M I NG )  

. I 

i 

LD HL , ( LOD ELA) ; LOW ORD ER COUNT WORD 
LD A ,  ( H ID ELA) ; H I GH ORD E R  COUNT BYTE 
CALL SOF T IM ; T I ME I T  
• • •  CONT I NUE WITH PROGRAM . • •  

RET 

SOF T I M  SUBROU T I NE 

ENTRY COND I T IONS : 
A ,  HL = 2 4  B I T  POS I T IVE COUNT 

EX I T  COND I T I ONS : 
A = B = HL = 0 

MOD I F I E S :  
A ,  B ,  H L  

SOF T I M : I NC 
LD 
LD 
JP 
JR 
NOP 
D EC 
LD 
OR 
JP 
D EC 
JR 
RET 

A ; AT L EAS T ON E PAS S  
; T HROUGH OU T ER LOOP 
; DU MMY I N STRU CT I ON S 
; TO K I LL T I ME 
; D ELAY 1 6  T STAT E S  SOFTM l : 

SOF TM 2 : 
SOF TM 3 : 

B , A  
A ,  0 
SOF TM2 
SOFTM2 

HL 
A , L 
H 
NZ , SOF TMl 
B 
NZ , SOF TM3 

; D ECREMENT LOW ORD E R  

; HL = 0 ?  
; NO ,  LOOK AGA I N  
; B  = Z E RO? 
; NO ,  REP EAT OUTER LOOP 
; Y E S , · RETURN 

STORAG E LOCAT ION F OR 2 4 -B I T  T I ME D ELAY WORD 
LOD ELA : D S  2 ; LOW ORD E R  1 6  B I TS 
H ID ELA : D S  1 ; H I GH ORD E R  8 B I TS 
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System Notes---------------------------------------------------------

qsting 2: Version of SOFTIM modified for use with an lntel 8080 processor. This version provides resolution and range similar to the 
version shown in listing 1, but measurements are not provided in standard units of time. 

0 1 0 0  2A2 0 0 1  
0 1 0 3  3 A2 2 0 1  
0 1 0 6 CD OAO l 

0 1 0 9  C9 

O l O A  3 C  
O l O B 4 7  
O l O C  3 EO O  

O l O E  C 3 1 5 0 1  
0 1 1 1  C 3 1 4 0 1  

0 1 1 4  0 0  
0 1 1 5  2 B  
0 1 1 6  7 D  
0 1 1 7  B4 
0 1 1 8  C 2 1 1 0 1  
O l l B  0 5  

O l l C  C 2 1 5 0 1  

O l l F C 9  

0 1 2 0  
0 1 2 2 

* * * * *  SOF T IM : SOFTWARE T I ME R  * * * * * 
* * *  MODI F I ED FOR 8 0 8 0 F AM I LY * * *  

* * * * * * * � * * * * * * * * * * * * * * * * * * * * * *  

The ex ec u t i on t ime o f  th i s  r ou t i n e  i s  g iv e n  by : 
T = ( N+ 2 ) * 3 8  

T h i s  i s  2 t - s t a t e s  s h o r t e r  t h a n t h e  e q u i v a l e n t  Z 8 0 
r ou t i n e ,  r e su l t ing in a s l ig ht ly l e s s  m a nagab l e  m in i m u m  
t i m e  o f  2 8 . 5  u s e e  a n d  a s t e p s i z e  o f  9 . 5 u s e e , a g a i n  
a s s u m i n g  a 4 M H z  c l o c k . A l l  o t h e r f e a t u r e s o f  t h e 
t i m e r  r e m � i n  i d e n t i c a l t o  t h e  Z 8 0 v e r s i o n o f  t h i s  
p rog r am .  

HA I N :  ; CALL ING SEQUENCE ( I NCLUD ED IN T I M I NG )  
LHLD LOD ELA ; LOW ORD E R  COUNT WORD 
LDA H ID ELA ; H IGH ORDER COUNT BYT E  
CALL SOF T I M  ; T I ME I T  

• • •  CONT INUE WITH PROGRAM • • •  
RET 

SOF T I M  SUB ROU T I N E  F OR 8 0 8 0  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
COD E THAT DIFF ERS F ROM Z 8 0  VERS I ON 
I S  MARK ED OFF BY AST ERI SK S 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

SOF T I H : I NR A ; AT L EAST ONE PAS S  
MOV B , A  ; THROUGH OUTER LOOP 
MV I A , O ; DUMMY I NSTRUCT IONS 

· * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * I . 
JMP SOF TM3 ; TO K I LL T I ME 

SOF TMl : JMP SOF TM 2 ; D ELAY 14 T STAT E S  
· * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  I 

SOF TM2 : NOP 
SOF TH 3 : DCX H ; D EC REMENT LOW ORD E R  

MOV A , L 
ORA H ; HL = 0 ?  
JN Z SOF TMl ; NO ,  LOOK AGA IN 
DCR B ; B  = Z ERO? 

· * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  I 
JNZ SOF TM 3  ; NO ,  REP EAT OUTER LOOP 

· * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  I . 
RET ; YE S , RETURN 

STORAGE LOCAT ION F OR 2 4 -B I T  T I M E  D ELAY WORD 
LOD ELA : D S  2 ; LOW ORD E R  1 6  B I TS 
H ID ELA : D S  1 ; H I GH ORD E R  8 B I T S  
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simultaneously in different memory locations. 
The calling sequence shown in the three lines following 

MAIN is part of the timing calculation and should not be 
modified. The SOFTIM subroutine modifies several 
registers, as indicated in the listing, so the prior contents 
of these registers should be saved if they will be needed 
later. Both branches of the timing loop contain exactly 
forty T -states, eliminating branch j itter and resulting in 
an execution time of 10 fl.S (microseconds) for a 4 MHz 
Z80. The CALL and RET (return) sequence is eighty 
T -states, . exactly twice as long as the timing loop. This 
means that all setup error is eliminated by specifying the 
delay count as 2 less than the number of counts actually 
required. 

SOFTIM can, of course, be modified to run on Intel's 
8080 microprocessor, as well as on a Z80 (as shown in 
listing 2) .  The only essential changes involve the conver
sion of two relative jumps to absolute jumps. This has the 
effect of shortening both branches of the timer loop by 
two T -states, which requires further modification to the 
setup portion of the program. 

By vectoring the first jump instruction to SOFTM3 
rather than SOFTM2, a NOP (no operation) instruction 
is avoided during setup, and four T -states are eliminated. 
This restores a 2 :1  balance between the setup sequence 
and the timer loop. (These changes are highlighted with 
asterisks in listing 2 . )  Shortening the 8080 version of 
SOFTIM yields a timing loop of thirty-eight T -states. 
This results in a somewhat ungainly loop execution time 
of 9 .5 fl.S at 4 MHz (7.6 fl.S at 5 MHz), which makes time 
conversions unavoidably clumsy in this version of SOF
TIM. 

To the best of my knowledge, SOFTIM overcomes 
most of the serious drawbacks commonly associated with 
software-based timing functions. The major remaining 
disadvantage of this or any other software timer when 
compared to hardware is that it requires the micro
processor's complete attention while it is timing and 
prevents the computer from performing any other func
tions. 

A few words of warning are in order at this point :  
SOFTIM was designed to  be  run at  full speed. I f  it is 
burned into EPROM (erasable programmable read-only 
memory) or used from slow user-programmable 
memory, wait states can be introduced that affect its tim
ing characteristics. In specific environments, you can 
probably compensate for this result as long as the wait 
states are introduced in a consistent manner. Finally, if 
your computer uses interrupt-driven or DMA (direct 
memory access) peripherals, be careful not to call SOF
TIM while they are active, since timing errors will result 
if a OMA access or an inte�rupt service occurs while the 
timer is busy. 

In spite of its shortcomings, SOFTIM provides an ac
curate and precise alternative to hardware timers-and at 
a much lower cost. In addition, it gives your microcom
puter a chance to have the (software) time of its life. • 

M I CR O PROCESSOR 

CROSS PASCAL R U N

N I NG O N  ALL PDP-1 1 /  

LSI-1 1 SYSTEMS 

W R I TT E N  I N  M A C RO-
I I  SYM B O L I C  P-CO D E  
O UT P U T  . . .  U S ER
M O D I F I A B L E  A N D  . . .  

LOW COST !! ! 
TARG ET 

M I CRO PROCESSORS 
8085 6809 
8048 68000 
Z80 Z8000 
9900 8086 
6500 P D P-1 1 
6800 

O P E RAT I N G SYSTEMS 

U N I X  

RT- 1 1  

RSTS 

RSX-1 1 0  

RSX-1 1 M 
RSX-1 1 M-PLUS 

lAS 

Circle 418 on inquiry card. 
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What's Ne111rl 
PUBLICATIONS 

Information-Processing Industry Guide 
D ata Sou rces is a pariies, and 3900 seNice 

1 46Q-page guide to nearly industries. A single issue of 
7000 software products Data Sources costs S 20. 
and more than 6000 sys- Charter subscriptions cost 
tems and peripherals. Prod- S 60 per year for four issues. 
uct locators and cross- For deta ils, contact Data 
indexes help you find your Sources, 20 Brace Rd. ,  
way to company profiles of  Cherry Hill, NJ 08034, 
1 200 hardware manufac- (609) 429-2 1 00. 
turers. 300 software com-

Columbia 
Products Catalog 

Columbia Data Products 
has a free catalog featuring 
its data-com m u n ication
storage equipment single
and multiuser distributed
processing systems. and 
custom-designed m icro
computers. Contact Co
lumbia Data Pro ducts, 
8990 Rte. 1 08, Columbia, 
MD 2 1 045, (30 1 )  992-3400. 
Circle 5 5 1  on inquiry card. 
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Circle 550 on inquiry card. 

lntronlcs Catalog 
Modules for analog

funct ion c o m p utat ion.  
power supplies. data-dis
play modules. operational 
and isolation amplifiers, 
a n d  nonl inear-function 
modules are among the 
products described in a cat
a log from lntronics. 5 7  
Chapel St., Newton. MA 
02 1 58, (6 1 7) 964-4000. 
Circle 5 5 2  on inquiry card. 

I 

Computerlst's 
Directory 

The Community Com
puterist's Directory (CCD) 
is a semia nnual national 
database in telephone
book format for computer 
users. The "White Pages" 
contain hundreds of non
commercial listings sub
mitted by individuals and 
organizations wish ing to 
share interests, informa
tion, skills, and resources, 
including hardware and 
software. Many Jist Source 
and CompuseNe num
bers. 

CCD's " Yellow Pages" 
a lso have hundreds of en
tries, subdivided in 7 2 cat
egories, including listings 
and display ads covering 
hardware, software. data
bases, consultants. sys
tems houses. publications. 
and seNices. A glossary of 
computer terms. a bul letin 
board section, and clubs 
and newsletters listings a re 
a lso included. 

A one-year subscription 
to the ceo costs s 1 o. 
which includes a free 
"White Page" listing. two 
issues, and quarterly up
dates. The Community 
Computerist's Directory is 
published by Alternet. Inc. .  
POB 405,  Forestville, CA 
95436,  /707) 887- 1 85 7 .  
Circle 5 5 3  o n  inquiry card. 

How to Copyright 
Your Software 

Sofprotex has released 
the report How to Copy
right Computer Software. 
The report costs S 20 and is 
available from Sofprotex, 
POB 2 7  1 , Belmont. CA 
94002 . 
Circle 554 on inquiry card. 

M icrocomputers 
and Farmers 

The Farm Computer 
News is filled with pro
gra mming help, news of 
software and hardware. 
and reviews of computer 
products concerned with 
agriculture. The News is 
p ublished monthly by Suc
cessful Farming Maga
zine, 1 7 1 6  Locust. Des 
Moines,  lA 5 03 3 6 .  Sub
scriptions a re S 40 per year. 
Circle 5 5 5  on inquiry card. 

1 6-Bit M icroprocessor 
Handbook 

The 1 6-Bit Microproces
sor Handbook examines 
the 8086, Z8000 series, 
68000. 9900, LSI- 1 1 ,  and 
1 60 3 2  m ic roprocessors. 
Software benchmarks that 
can be used for compari
sons are provided. and 
hardware and software 
support available for the 
devices is discussed. Reg
isters available, addressing 
capability, data types pro
cessible. clock speed, con
figurations. a nd instruction 
sets are covered. Pinouts. 
power-supply volta ges. 
and system timing and op
eration a re given. A simple 
example with 1/0 (input! 
output) ports is used to il
lustrate the interfacing pro
cess. Interrupts are covered 
and complementary cir
cuits and devices are de
tailed. The 1 6-Bit Micro
processor Handbook costs 
s 1 4.95, plus S 1 for ship
ping and handling, and is 
available from Group Tech
n ology, Ltd . ,  POB 87,  
Check, VA 24072, (703) 
6 5 1 -3 1 53 .  
Circle 5 5 6  o n  inquiry card. 



What's Neww?· 

SYSTEMS 

1 6-Blt M icrocomputers 
The ACS8600 family of m u n i c a t i o n s  p rotocoj s .  

1 6-bit microcomputers is Data rates of up to 800 
based on the Intel 8086 kbps (thousand bits per 
microprocessor. The sys- second) can be handled. 
tems provide up to 1 mil- The floppy-disk system can 
lion bytes of main memory, be upgraded to any of the 
plus online floppy- and hard-disk systems.  and 
W i n c h e s t e r  h a rd - d i s k  each hard-disk system can 
storage from 1 to 80 mega- be upgraded to twice its 
bytes. Up to 1 megabyte of original capacity. 
memory can be addressed The systems feature error 
directly in blocks of 64 K detection and correction 
bytes. and a memory-manage-

The ACS8600 family is ment system. Each data 
organ ized around th ree word is accompan ied by 6 
processors: the 8086 for b its of error-correction 
systems and applications code, which a llows the 
control, the 8089 for DMA ACS8600 to perform 2-bit 
(direct-memory access) and error detection and single-
I/O (input/output) process- bit error detection and cor-
ing. and the 8087 (option- rection. Memory manage-
a/) for floating-point arith- ment is organized as 256 
metic. pages of 4 K bytes and pro-

Up to eight terminals vides both position inde-
and peripherals can be sup- pendence and protection 
ported. Expansion is possi- for the memory's contents. 
ble through a M u ltibus Four operating systems 
port. and the systems ac- a re s u pp o rte d :  X e n i x .  
cept both · synchronous CP/M-86, M P/M-86, and 
and asynchronous com- Oasis- 1 6 . Languages sup-

porting end-user applica
tions are M icrosoft's BASIC, 
Pascal, COBOL, and FOR
TRAN, as  well as CIS
COBOL. Pasca i/M-86, RM

COBOL, and C-BASIC-86 . 

The basic ACS8600 sys

tem has 5 1 2 K bytes of pro
grammable memory .  a 
1 0-m egabyte h a rd-d isk  
drive and floppy-disk back
up. and costs s 1 2 . 990. 
Without the Winchester 

h a rd-d isk  b a c k u p .  t h e  
same system. with dua l  

floppy-disk storage of 1 

megabyte and 1 28 K bytes 

of programmable memory. 

costs 5 8990. There are six 
h a rd-disk configuat ions  
available. and prices range 

from s 12, 990 to s 1 8. 980, 

which includes 40 mega
bytes of memory and mag-
n etic-tape backup.  For 
complete details on the 

ACS8600 m icrocomputer 

family. contact Altos Com
puter Systems. 2 360 Bering 
Dr .. San Jose. CA 95 1 3  I ,  
(408) 946-6700. 

Circle 557 on inquiry ca rd. 

Z8000 Processor 
Computex M ic rocom

puter Systems' Multibus
c o m p a t i b l e  p ro c e s s o r  
board features a 16-bit 

. Z800 I microprocessor and 
sockets for two 27 1 6 

EPROMs ( erasable pro
g ra m m a b l e  r e a d - o n ly 

memories) . The board has 
eight vectored- interrupt 
levels plus a nonmaskable
interrupt input two pro
grammable timers. and a 
socket for a 95 1 I arith
metic processor. The board 
incorporates a memory
management circuit that 
d i v i d e s  m e m o ry i n t o 
2 K-byte pages. which are 

then mapped into ad
dresses by the onboard cir
cuitry. This a llows a tota l 
system-wide memory of 1 6  
megabytes. The 2 K-byte 

pages do not have to be 

contiguous in memory. 
The M u ltibus-compatible 

board costs S 998 and is 
.available from Computex 
M ic rocomputer Systems. 
5 7 1 0  Drexel Ave . .  Ch ica
g o .  / L  6 0 6 3 7 .  ( 3 1 2 ) 
684-3 1 83 .  
Circle 558 on inquiry card. 

Host of New 
Telesoft Products 
The portable Telesoft

Ada compiler is the key 
part of the Telesoft-PSE 

family. which includes a 
T elesoft-P ascal multitasking 
compiler. a mu ltitasking 

operating system. a screen
oriented editor. a 68000 
macroassembler. a 68000 
native-code translator and 
object-code l in ker. and 

genera l-purpose uti l it ies. 
The Ada compiler performs 

full Ada syntax checking 
and supports packages. 
tasks. exceptions. identifier 
overloading. and separate 
compilation (with limita

tions) . 
Another new Telesoft 

product is its fully inte

grated. desktop Worksta

tion computer system. The 

Workstation features the 

n e w  T e l e s o ft T 6 8 K O  
68000 processor board. 
which can run on the DEC 
(Digita l Equ ipment Cor

p o ra t i o n )  0 -b u s .  T h e  
Workstation features an in
telligent terminal, floppy

disk or  Winchester-disk 
drives. 256 K bytes of pro
grammable memory. and 
four serial ports . Telesoft-
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. . What's Neww? " 
PSE for the 68000 is avail
able now and systems are 

being prepared for the 
8086, VAX, and IBM 3 70 

series. 

The Telesoft-Ada com
piler costs 5 2400, the 
screen-oriented editor is 

5 1 25, the link editor is 
5 2 75 ,  the 68000 macroas
sembler and the native
code translator cost 5 400 

each, and the Pascal com
piler is available for 5 42 5 .  
T h e  T68KO board i s  priced 
at 5 2995.  The Telesoft
Workstation ranges be
t w e e n  5 I 0 , 0 0 0  a n d  
5 20,000, depending on 

disk configuration .  For de-

. ta i l s ,  contact  T e l e soft. 
I 0639 Roselle St. ,  San 
Diego, CA 92 1 2 1 ,  (7 1 4) 
457-2 700. 
Circle 559 on inquiry card. 

68000 Board 
TSD Display Products' 

68000-based processor 
board for the Multibus sys
tem has 2 5 6  K bytes of 

memory and the ability to 

work at 8 MHz with no 

wait states. Edge connec
tors for a logic analyzer are 
provided for easy debug
ging. Bus timeout protec
tion, simple memory pro
tection, a nd interrupt-type 
selection are a lso provided. 
The TSD Multibus-compat
ible 68000 board costs 
5 3000 and is available 
from TSD Display Products, 
I n c . ,  3 5  Orv i l l e  D r . ,  
Bohemia, NY I 1 7 1 6, (5 1 6) 
589-6800. 
Circle 560 on inquiry card. 
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Sorcerers Net 
The Multi-Net 80 net- Multi-Net 80 operating-

work system consists of an system software consists of 
Exidy Sorcerer microcom- C P/NET,  C P/NOS, a n d  
puter with peripherals that MP/M, which controls the 
can transfer CP/M files and global processor. The user 
a timeshared global proces- o p e ra t i n g  sy s t e m  i s  

sor that can handle up to C P/NOS, which looks to 
1 6  Sorcerers with 64 K the user like CP/M 2 .2 . Net-

bytes of memory in each 

u nit. Each Sorcerer is con
nected to a serial port on 
the user module and not 
through the system bus, 

which reduces bus conten
tion and operator waiting 
time. The Multi-Net 80 

Global Processor supports 
8 - i n c h  I B M - c o m p a t i b l e  

W i n c h e s t e r  h a rd - d i s k  
drives and 8-inch floppy
disk drives, or cartridge 
tapes can be configured for 
backup. 

work communications be

tween user modules and 

the global module . are 
u n d e r  t h e  c o n tro l o f  
C P/NET. 

A single-user Multi-Net 
80 system costs approxi

mately 5 6000 and a 1 6-

user  system is a b o u t  
5 34, 1 00. Contact Exidy 

Systems, Inc. ,  1 234 Elko 
Dr., Sunnyvale, CA 94086, 
(408) 734-983 1 .  
Circle 5 6 1  on inquiry card. 

Low-Cost Development Systems 
The CDP 18S693 1802 CDP / 85693 plus an 1802 

m ic ro p ro c e s sor-develop- a ssemb ler/editor  PROM 

ment system comes with a (programmable read-only 
floating-point BASIC inter- memory) board and a sec-
preter and system utility ond cassette drive. Both 
softwa re. It includes a development systems can 
C M O S  ( c o m p l e m e n ta ry be memory expanded up 
m eta l-oxide semiconduc- to 64 K bytes and 1/0 (in-
tor) single-board computer, put/output) capacity can 
memory/cassette-controller be increased. Further infor-
board ,  a cassette-tape marion can be obtained 
drive, a five-card chassis from RCA Solid State Div., 
and case, and a 5 V DC POB 3200, Somerville, NJ 
p o w e r  s u p p ly .  T h e  08876, (800) 526-3862; in 
CDP 18S693 costs 5 499. New Jersey (20 1 )  685-

The COP 1 85694 has all 6423. 
t h e  fe a t u r e s  of t h e  Circle 562 o n  inquiry card. 

SOFTWARE 

Supercalc for CP/M 
Sorcim Corporation has 

a n nounced the availabil ity 

of its Superca/c program for 
the CP/M operating sys
tem . Both 5- and 8-inch 
drives are supported, in

cluding Apple CP/M, Xerox 

820, North Star, Super

brain,  M icropolis, Zen ith , 

O s b o rn e ,  a n d  V e ctor 
Graphic. Superca/c features 

a utomatic formatting of 

printed reports and the 
ability to examine all for
mulas  contained in a work

sheet on a n  interactive 

basis. Other features in

c lude the abil ity to merge 
severa l sheets into one and 

an extensive help com
mand that guides you 
through a ll the levels and 
options in the program. 

The Supercalc program 

costs 5 295,  which includes 

u ser guide and tutorial, ref

erence card, and an in

stallation program for use 
with more than 25 ter
minals. For details, contact 
Sorcim Corp . ,  405 A/do 
Ave., Santa Clara, CA 
95050, (408) 72 7-7634. 

Circle 563 on inquiry card. 

1 98 1  Tax 
Planning Models 

Pansophics 198 1 Tax 
Planning Models incorpor
ate the changes in the 

federal income tax laws 
governing the year 1 98 1  . 
The 1 98 1  tax reduction has 
been incorporated into the 
tax planning models, along 
with the combined divi
dend and interest exclu
sion, automatic ca lculation 
of the 20% capital-gains 
maximum tax, and the 



new FICA and self-employ
ment  tax rates . P a n 

sophics' tax models can 

print d irectly on IRS Form 
I 040 and your tax is cal
culated using either the tax 
tables or the tax-rate sched
u les a utomatical ly. which

ever is appropriate. 
The 1 98 1  Tax Planning 

Models are fully supported 

and will run on 48 K- or 
64 K-byte Apple lis, run

ning either DOS 3 . 2  or 3 . 3 .  

There are two versions 

from which to choose: a 
personal model for S I 00 or 
a professional version for 
5 I 50, which includes cor

porate and partnership tax

return models. For details, 

contact Pansoph ics. Ltd . ,  
Whist/estop Mall. POB 59.  
Rockport. MA 0 1 966.  
Circle 564 on inquiry card. 

6800 Pascal Compiler 
Technical Systems Con

sultants has released a 

6809 native-code Pasca l 
compi ler  for operat ion 
under 6809 Flex and Uni
flex operating systems. The 

compiler produces 6809 

assembly-la nguage source 

mnemonics that are assem
bled into object code .  The 
compiler supports integer 
a nd floating-point math 
with up to 1 6 .8 d igits of ac
curacy. scientific functions. 

variable names unique to 

1 60 characters. sets of up 
to 1 28 elements, dynamic
storage a llocation and de
allocation. parameter pass
ing from the command l ine 
to the Pascal program.  and 
the ability to cal l  other 
P a s c a l  progra m s .  T h e  
Unif/ex version supports 
random - access files. 

The compiler includes a 

What's Neww? . 
manual.  a copy of the 
Pascal User Manual and 

Report by Jensen and 

Wirth, the compiler and 
run-time object-code pro

grams. The Flex version 
sells for 5 200 and a single
processor license for the 

Uniflex version costs 5 300. 
Both versions are provided 

with one year of main

tena nce.  C ontact Tech
nical Systems Consultants. 

Inc. .  1 208 Kent Ave. ,  POB 
2 5 70. West Lafayette. /N 
47906, (3 1 7) 463-2502. 

Circle 565 on inquiry card. 

High-Quality 
Apple G raphics 

The Graph ics Printing 
System program for the 

Apple I I  prints h igh-resolu

tion images on Diablo-for
matted da isy-wheel print
ers and thimble printers. 
such as NEC ( Nippon Elec

tric Compa ny) 5 5 1 Os and 

5620s. and is stingy with 
your printer's expensive 
ribbons.  A typical chart or 
graph ta kes 3-4 min utes to 

output to the printer. /m

a ges can be selected from 

a ny rectangular  area of 
the screen and printed in 

different sizes and formats. 
The Graphics Printing 

System features a n  on
screen software device. 

ca l led the Magicframe.  
that can output a ny object 
down to one pixel in size 
a n d  surround it with a 
b o r d e r .  T h e  G r a p h i c s  
Printing System program 
costs 5 1 09 . 9 5 .  Contact 
Progressive Softwa re. Suite 
323 .  B lue Bell  West. Blue 
Bell .  PA 1 9422.  (2 1 5) 
628-2383.  
Circle 566 on inquiry card. 

HINet Networking Software 
D i g i t a l  M i ro syste m s '  detection. correction. and 

HiNet-2 networking soft- resend.  The networking 

ware is designed for HiNer software a lso features a 

local computer networks. print-spooling utility and a 

HiNet's 500-k-bits-per-sec- utility that provides single-

and data cable can address sector tracks on floppy disk 

up to 255 users. HiNet-2 to back up hard disks. The 

a llows the use of CP/M 2 . 2  transfer rate t o  the drives is 

software on the network. 1 4  K bytes per second. For 

Another feature converts details on the H iNet-2 soft-

CP/M software for multi- wa re,  c o n ta c t  D i g i ta l 

user networking .  SDLC Microsystems. 1 840 Em-

( syn c h ro n o u s  data - / i n k  barcadero. Oakland. CA 

control) protocols are stan- 94606. (4 1 5) 53 2-3686. 

dard with automatic error Ci rcle 567 on inquiry card. 

Tax Help 
for TRS-80 U sers 

The Tax/Forecaster and 
Tax/Saver programs are de

signed to help TRS-80 users 
do their tax work. Tax/ 
Saver fe a t u r e s  s p e c i a l  

screen formatting for data 
input. displaying to a video 
screen, two types of print
out. and disk storage of 
data files. Tax/Saver com
pares all possible fi l ing 
statuses. compares item
ized deductions to national 
averages. computes certa in 
limitations. checks for ex
cess FICA. and helps deter
mine dependents.  The 
Tax/Forecaster turns the 
Tax/Saver into a tax fore
caster. Both programs a re 
tax deductible and run o n  
TRS-80 Models I and / 1 /  with 

32 K bytes of memory and 
two disk drives. Including a 
user manual. Tax/Saver I 
costs 5 79 .95,  Tax/Saver II 

(an enhanced version) is 

5 1 1 9 . 9 5 .  and Tax/Fore
caster is 5 29 . 9 5 .  The man
ual  is available separately 

for 5 1 9 .95 . For details. con
tact M icromatic Program
m i n g  C o . .  POB 1 5 8.  
Georgetown. CT 06829. 
(203) 544-8 7 7 7 .  

Circle 568 o n  inquiry card. 

BASEX Complier 
for the Heath H-8 
The BASEX language 

combines the features of 
BASIC with executable ma
c h i n e - l a n g u a g e c o d e .  
BASEX programs typically 
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run up to 1 0 times faster 
than similar BASIC pro
grams. BASEX compiler 
and loader programs on 
cassette for Heath H-8 
microcomputers are now 
available from Interactive 
Microware. This enhanced 
revision of BASEX includes 
a console driver, com
mands to save and load 
programs on tape, and a 
manual. which has listings 
of the compiler and execu
tion routines. The manual, 
a Heath H-8 addendum, 
and cassette are offered for 
$ 3 3 .  The BASEX manual 
can be purchased sepa
rately for S8 from BYTE 
Books, 70 Main St.. Peter
borough, NH 03458, (800) 
258-5420; in New Hamp
shire (603) 924-928 1 .  

BASEX cassettes are a lso 
offered for TRS-80 Level II, 
Sorcerer, Sol. and Poly-88 
systems, and disk versions 
are available for 5-inch 
North Star and 8-inch sin
gle-density CP/M systems. 
For additional information, 
contact Interactive Micro
ware Inc. . POB 7 7 1 ,  State 
College, PA 1 680 1 .  (8 1 4) 
238-8294. 
Circle 569 on inquiry card. 

Convert Apple 
to Apple 

The Super Apple Text
writer allows you to con
vert a file generated by 
Applewriter, Supertext and 
Superscribe word proces
sors into a file accessible by 
the other two . It can con
vert sta ndard text files into 
files accessible by either 
Supertext or Applewriter 
and it converts Applewriter 
or Supertext files into stan
dard text files. It Jets you 
edit information obtained 
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What's ·Neww? 
from a communications 
network as well as transmit 
files through a modem. It is 
possible to develop and 
edit a BASIC program using 
a word processor and then 
use Super Apple Textwriter 
to convert the file into a 
text file that can be exe
cuted into memory. Super 
Apple Textwriter retails for 
$ 49 .95 and is available 
from Mint Software, 6422 
Peggy St..  Baton Rouge, 
LA 70808, (504) 766-23 1 8. 
Circle 570 on inquiry card. 

Overlay Linker 
The Overlay Linker can 

link files produced by Cro
memco's Macro Assembler 
and by the FORTRAN, C. 
and COBOL compilers to 
produce executable object 
files. The Linker permits the 
construction and execution 
of programs that are too 
large to fit into available 
memory. Any sta nda rd 
Cromemco relocatable file 
that does not include ab
solute load ing can be 
loaded by the Linker. It can 
a lso manage an arbitrary 
number of common blocks 
and create an arbitrary 
number of overlays, each 
in a separate file on disk. 
Commands can be given 
to the Linker as a · part of 
the command line. A relo
catable library-file manager 
is also included. 

The Overlay Linker oper
ates under COOS or Cromix 
operat ing systems .  It 's 
available on 5- or 8-inch 
disks for $ 39 5 .  For addi
tional information, contact 
Cromemco, Inc. .  280 Ber
n a rdo Ave . ,  Mounta in 
View, CA 94043,  (4 1 5) 
964-7400. 

Circle 57 1 on inquiry card. 

I 

TRS-80 
BASIC Complier 

RSBASIC is a business
oriented BASIC compiler for 
the TRS-80 Models I and I l l  
that compiles programs 
and allows interactive de
bugging in a run mode 
p r i o r  to c o m p i l a t i o n . 
Among its features are se
qu entia l ,  ra ndom, a nd 
single-key !SAM ( indexed 
sequential-access method) 
file access; direct calls to 
m a c h i n e- la n g u a g e  p ro
grams; progra m-chaining 
capabilities with common 
variable storage; numeric 
accuracy to 1 4  digits; step 
a n d  tra ce d e b u gg i n g ;  
printer and disk utilities; 
strings, arithmetic. trigono
metric. and bit operations; 
and conversions between 
data types. 

RSBASIC is equ ipped 
with BEDIT, an editor for 
s o u rce progra m s ,  a n d  
R U N BASIC. w h i c h  ex
ecutes compiled programs. 
RSBASIC wil l  not convert 
programs written for BASIC 
interpreters. RSBASIC re
quires a TRS-80 Model I or 
Il l , 48 K bytes of memory, 
and two floppy-disk drives. 
It is available for S 1 49 from 
Radio Shack, 1 800 One 
Tandy Center. Fort Worth, 
TX 76 1 02 ,  (8 1 7) 390-3 2 7 2 .  
Circle 5 7 2  o n  inquiry ca rd . 

Supervyz Your CP/M 
SupeNyz allows non

technical users an easier 
way of dealing with CP/M . 
Communication with CP/M 
for many users has been 
abbreviated, impolite, and 
not helpful when a mis
take is made. The symbols 
can be cryptic and frus
trating for many users. 
Aided by error mesages 

a n d  c o m p u ter-assisted 
tutoring,  Supervyz helps 
the operator avoid mis
ta kes and advises the next 
step in a polite manner. It 
seNes a s

· 
a mediator be

tween the user and CP/M 
requesting information in 
plain Eng lish and translat
ing the response into a 
form CP/M understands. 

Supervyz is an en
hanced CP/M with a num
ber of new intrinsic (bu ilt
in) commands, such as 
G ET, which loads a pro
gra m ,  GO, which ex
ecutes the loaded pro
gram,  and WAIT, which 
requests keyboard input 
before proceeding with 
the progra m .  Supervyz 
costs S 9 5  and is manufac
tured by Epic Computer 
Corp . ,  9 1 8 1  Chesapeake 
Dr . ,  San Diego, CA 92 1 23 ,  
( 7 1 4) 569-0440. 
Circle 573 on inquiry card. 

Spellguard 2 .0 
Spellguard 2 .0 proof

reads text 1 . 5 times faster 
than its predecessor, Spell
guard 1 .0, and occupies V3 
Jess space (54 K bytes) . It 
can proofread up to 60 
d o u b l e - s p a c e d  p a g e s  
( 1 5,000 wo;·ds) per minute, 
u s i n g  d o u b l e - d e n s i ty 

.8-inch disk drives. Dele
tions from and additions to 
the Spellguard's 20,000-
word dictionary present no 
problem. 

Spellguard 2.0 is avail
a ble on 5- or 8-inch disks 
for the Apple and other 
microcomputers with 32 K 
bytes of memory, one disk 
drive, and the CP/M oper
ating system . It costs S 295 . 
For 5 3 5,  owners of Spell
guard 1 .0 can upgrade to 
version 2 .0 by returning 



their disk to the company. 
Contact Innovative Soft
ware Applications. Suite 
300. 260 Sheridan Ave . .  
Palo Alto, CA· 94306. (4 1 5) 
326-0805 . 
Circle 574 on inquiry card. 

Crank Up 
UCSD Pascal 

U sing Professional Busi
ness Software's Crank util
ity, you can convert CP/M 
BIOS to UCSD Pascal BIOS, 
which will a l low UCSD 
Pascal to run on any 
48 K-byte computer that 
runs CP/M. The Crank 
works with floppy- and 
hard-disk drive systems. A 
UCSD p-system for CP/M
based machines is avai la ble 
for $ 450. Run-time-only 
systems are available for 
s 1 50 from Professional  
Business Software. I 1 9  Fre
mont St.. San Francisco. 
CA 94 1 05, (4 1 5) 546- 1 596 . 
Circle 5 7 5  on inquiry card. 

M ISCELLANEOUS 

RS-2 3 2 C  
Cable Designer 

The RS-2 32C DB25 Pin 
Reconfiguration Adapter 
(PRA) lets you mate almost 
any serial 1/0 ( input/out
put) device to any com
puter by rerouting RS-
232C signals. The PRA eli
minates the task of ma king 
special cables or resolder
ing existing cable wiring to 
achieve proper interfaces. 
A flat cable with DB25 
connectors and the PRA 
adapter will tie proper 
signal lines together. All 
you do is position the slide 
switches for proper signal 
ro u t i n g  t h ro u g h  t h e  
adapter. 

What's Neww? · 

The · PRA package is 
made up of a printed-cir-
cuit card with one male 
and one female DB25 con
nector mounted on it and 
a matrix switch .  It has a 
suggested retail price of 
$ 5 9. 9 5  and is available 
from Mountain Computer. 
Inc. .  300 El Pueblo Rd . .  
Scotts Valley, C A  95066. 
(408) 436-6650. 
Circle 576 on inquiry card. 

68000 Memory
Management Unit 

· The MC6845 1 memory
m a n a gement u n it pro
vides address tra nslation 
a n d  protection of the 
1 6-megabyte addressing 
space of the 1 6-bit 68000 
processor. It a lso provides 
address-space separation 
of system user resources 
a nd write-protection. The 
MC6845 1 costs 5 2 1 5  and 
is available from Motorola, 
Inc . .  M OS Integrated Cir
cuits Div .. 350 1 Ed Blue
stein Blvd . .  Austin. TX 
7 8 7 2 1 .  (5 1 2) 928-6369. 
Circle 579 on inquiry card. 

Lowercase 
for the Apple I I  

T h e  Mclaren L C G  (low
ercase generator) for the 
Apple II generates the full 
9 6 - c h a r a c t e r  A S C I I  
(America n Standard Code 
for I n fo rmat ion I n ter
change) set with true 
descenders. Installation is 
simple and requires no 
soldering. The Mclaren 
LCG costs 5 49.95 and is 
distributed by Great La kes 
Digital Reso urces. POB 
3 2 1 33 .  Detroit. Ml 48232.  
(3 1 3) 538-796 3 .  
C ircle 580 o n  inquiry card. 

Tiny Core Memory 
The Controlex Model The Model 1 20 comes in 

1 20 is a tiny core-memory 
module for use as a non
volatile store of micropro
cessor data . Its 4-bit array 
can store a status word 
upon power shutdown or 
loss and retain it indefinite
ly. In a typical application. 
the 1 20 would be accessed 
by a microprocessOr 1/0 (in
put/output) port in re
sponse to power sh ut
down. Data are squentially 
loaded in four cycles and 
retained. When power is 
returned. the data are se
quentially loaded back to 
return to the status word. 

a 1 4-pin DIP (dual inline 
package) . Variations. in
c l u d i n g  l o n g e r  w o rd 
lengths ( i .e .. 8 bits). parallel 
access. and custom-sup
port circuitry are available. 
The Model 1 20 operates 
on + 5 V and uses low
cost. common TTL (transis
tor-transistor 

·
logic) devices 

as support circuits. It costs 
5 6 .90 in OEM (original 
equipment manufacturer) 
qua ntities. Contact Con
trolex Corp. .  1 6005 Sher
man Way. Van Nuys. CA 
9 1 406. (2 1 3) 780-887 7 .  
Circle 5 8 1  o n  inquiry card. 

Convert S ignals 
The Mint-O 1 interface + 1 2 V DC for the conver-

board converts TTL (tran- sia n  circuitry, whil� requir-
sistor-transistor logic) levels ing a + 5 V DC input at 
to RS-2 32C or 20 mA cur- 400 mA. The Mint-O 1 can 
rent-loop s ignals  in a 
5 V DC environment. The 
board will convert TTL 
voltages to a single 20 mA 
cu rrent-loop input a n d  
output. or t o  RS-2 32C in
puts and four RS-232C 
outputs. selectable with 
on-board jumpers. A DC
to-DC converter provides 

be attached to any TTL
level  logic through a 
1 4-pin cable connector. 
The price is S 1 05 from 
M il ler Technology. 647 
North Santa Cruz Ave . .  
Los Gatos. CA 95030. 
(408) 395-203 2 .  
Circle 582 o n  inqu iry card. 
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What's Ne111r? 

rr.:. -�- .�. .. . . .  . . • •• • 
Share Up to Six Peripherals 

Giltronix Inc . 's  position- ( input/output) device. All 
switching and port-shar- units can switch eight lines 
ing units a llow several of an RS-232C interface. 
computers to share a com- Options for the series in-
man device, such as a elude monitoring capabil-
printer or term inal .  or ities and a rack-mountable 
allow a single computer to enclosure. Prices a re 5 249. 
use several devices from 5 299, and 5 339. respec-
one microprocessor port. tively. For more in forma-
The Models G RS 232- tion . contact G i ltronix.  
S8AD, -S8AE. and -S8AF Inc. .  450 San Antonio 
switching units have four. Ave . .  P a l o  Al to .  CA 
five. and six positions and 94306. (4 1 5) 493- 1 300. 
can connect up to six de- Circle 583 on inquiry card. 

vices to a common 1/0 

Fast CMOS 
Microprocessor 

The COP 1 802A CMOS 
(complementary metal-ox
ide semiconductor) m icro
processor offers a clock fre
quency of 3 . 2  MHz at 5 V 
DC and 6 . 4  MHz at 1 0  V 
DC. guaranteed over a 
range of -40 ° C  to + 85 ° C .  
It also features an internal  
Schm itt-trigger buffer on 
the CLEAR input. which 
elim inates the need for ex-

446 January 1982 © BYTE Publications Inc 

ternal logic devices for 
power-on reset. 

The COP 1 802A is pin
for-pin compatible with 
the COP 1 802 and is priced 
at S 3 .98 in O EM (original 
equ ipment man ufacturer) 
qua ntities. Contact RCA 
Solid State Div . .  Rte. 202. 
Box 3200. Somerville, NJ 
08876 . 
Circle 584 on inquiry card. 

' 

The Speaker's Voice 
The Speaker is a voice 

synthesizer for SS-50. 55-
S OC. and TRS-80 Color 
Computers. Typically, 1 or 
2 bytes are required to rep
resent the phonetic-speech 
codes. The board can be 
used from any BASIC by 
using PEEK and POKE 
commands. Data state
ments are used for speech 
storage. The Speaker for 
t h e  SS - 5 0/ S O C  c o st s  
S 1 8 9 . 9 5 . I t ' s  a va i lab le  
with demonstration soft
ware for Techn ical Sys
tems C o n s u l ta n ts a n d  
Smoke Signal  Broadcasting 
disk operating systems .  
The TRS-80 Color Comput
er version comes with de
monstration a n d  uti l ity 
programs operating in ma
ch ine language and Color 
BASIC. It costs $ 1 7 9 .9 5 .  
For more information.  
contact Alford & Associ
ates. POB 6745 .  Rich
mond. VA 252 50, (804) 
3 20-6 7 2 2 .  

Circle 5 8 5  on inquiry card. 

Digital Timer Circuit 
Slow operate and re

lease. intervals. and flash
ings from 6 microseconds 
to infinity can be program
med · with the LS72 1 0  
digital-timer circuit. The 
device can be driven by an 
on-circuit oscillator set by 
an external remote-control 
network. or by an external 
clock. Delays of 36 days 
a re obtainable.  Circu its 
can be cascaded for se
q u e n t i a l e v e n ts . T h e  
LS72 1 0 can b e  operated in 
four modes: delayed oper
ate. delayed release. dual 
d e l a y .  a n d  o n e - s h o t  
modes. All inputs o n  the 

device a re CMOS- (com
plementary . metal-oxide 
semiconductor) . P MOS
(p-type MOS) . and TTL
(transistor-tra nsistor logic) 
compatible . The cost is 
S 3. 70 in 1 - to 24-unit 
qua ntities. Contact LSI 
Computer Systems, Inc.. 
1 235 Walt Whitman Rd . .  
M elville, NY 1 1 747 .  (5 1 6) 
2 7 1 -0400. 
Circle 586 on inquiry card. 

Boost the 
Atarl BOO 's Memory 

T h e  R A M d i s k  i s  a 
1 28 K-byte programmable 
memory system for the 
Atari 800. RAMdisk has 
software that makes the 
system appear to the com
puter to be a disk drive. 
RAMdisk is compatible 
with exist ing software 
written for the Atari 800 
and is up to 20 times faster 
than the Atari 8 1 0. RAM
disk can a lso be pro
gra m med as bank-select
able memory in eight 
1 6 K-byte pages. No modi
fications to the 800 are re
q u ired. 

The complete RAMdisk 
m emory system includes 
the 1 28 K module, operat
ing manual .  DOS (disk op
erating system) memory
m a n a g ement  softwa re. 
and utility software. The 
suggested reta il  price is 
S 699 from Axlon. Inc. .  
1 70 North Wolfe Rd . .  
Sunnyva le.  CA 94086. 
(408) 7 30-02 1 6 . 
Circle 587 on inquiry card. 
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· what's Ne111r? 

New Circuits 
from GTE 

more' than 7 2 %  at full 
load, I I 5 or 230 V AC 
and 2 5 ° C .  The supply can 
compensat� for up to 
0.5 V line drop and has · 
crowbar overvoltage pro
tection. The price for the 
USB 5- 1 0 switching supply 
is S 99. Contact Adtech 
Power, Inc.,  1 62 1  South 
Sin cla ir, Anaheim,  CA 
92806, ( 7 1 4) 634-92 1 I .  
Circle 589 on inquiry card. 

BltSwltch 
BitSwitch is a manually 

activated device that al
lows one of two RS-232C 
interfaces to be switched to 
a common port. With Bit
Switch, printers, modems, 
a nd term inals can be 
shared. The Model 1 1 7 
BitSwitch can be placed 
under modems or tele
phones and is priced at 
S 1 24 from Development 
Associates, 1 5 20 South 
Lyon St.. Santa Ana, CA 
92705, (7 1 4) 835-95 1 2 . 
Circle 590 on inquiry card. 

TRS-80 Control Keys 

allows execution of the 
most frequently used DOS 
(disk operating · syste'm) 
functions with a single key. 
Baskey a ids the entering 
and debugging of BASIC 
programs by configuring 
the keypad to accommo
date BASIC commands. 
Scripkey works in conjunc
tion with the Scripsit word
processing program and 
a llows 24 Scripsit com
mands to be entered with 
single keystrokes. Numkey 
converts the Control Key 
hardware back into a nu
meric pad for data entry. A 
total of 24 functions/com-

mands are available from 
the Control Key keyboard 
during the execution of 
each Control Key program. 

The Control Key hard
wa re costs S I SO assem
bled, s 70 partially assem
bled, or 5 20 for the bare 
board, including documen
tation. Doskey and Num
key come with the assem
bled and partially . assem
b led versions. Baskey and 
Scripkey cost $ 20 each. For 
deta ils, contact Clockwork 
Software, POB 704, Col
orado Springs, CO 8090 I .  
Circle 5 9  I on inquiry card. 

The 8 1  I 2 static pro
grammable-memory inte
grated circuit is pin-for-pin
compatible with the 27 1 6  
EPROM (era sa b le pro
g ra m m a b l e  re a d - o n ly 
memory) . A delatched 
write function a llows data 
to be controlled by the 
write-en a b l e  fun ct io n ,  
ma king a delayed write 
possible. The 8 1  1 2  oper
ates in the enabled and 
the disabled modes. In  the 
enabled mode, the device 
typically uses 1 3 5 mW of 
power and in the disabled 
mode it uses 30 mW. Or
ganized as a I K by 8-bit 
circuit the 8 1  1 2  is ava il
able in 200, 300, and 
400 ns versions. It requires 
a single + 5 V DC power 
supply. Depending on 
speed, the 8 1 1 2 's price 
ranges from S I 0. I 0 to 
s 1 3 . 0 5 .  Contact  GTE 
Microcircuits, 2000 West 
1 4th St . ,  Tempe, AZ 
8528 1 '  (602) 968-44 3 1  ' 
Circle 588 on inquiry card. 

Cloc kwork Software's 
Control Key system is a 
hardware and software 
combination that lets you 
control your TRS-80 Model 
l 's 32 K- or 48 K-byte flop
py-disk system with single 
keystrokes. The hardware 
converts the TRS-80's nu
meric keypad into a set of 
1 2  programmable-function 
keys a;::cessible by BASIC or 
mach ine-la nguage com
mands. 

RS-2 32C Cable Assemblies 

5 V DC, 1 0  A 
Switching Power 

Supply 
Suitable for 90 V to 

1 3 5 V AC or 1 80 V to 
2 70 V AC. the Model USB 
5- 1 0, a 5 V DC 1 0  A open
frame switching power 
supply, can handle a line 
frequency of between 4 7 
and 440 Hz. Efficiency is 
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Four Control Key pro
g ra m s  a re a v a i l a b l e :  
Doskey, Baskey Scripkey, 
a n d  N u m key . Dos key 

Belden Corp . 's shielded 
interface-ca ble assemblies 
comply with the EIA's 
(Electronics Industries As
sociation's) RS-232C stan
dards. Belden's molded 
cable assemblies featu re a 
2 5 - c o n d u ct o r  s h ie l d e d  
cable with subminiature 
male or female D connec
tors. This design protects 
signals from external inter
ference. Con nector pins 

and sockets feature gold 
over copper-flashed beryl
l ium copper. Prices range 
from S 2 1  .06 for a 5-foot 
length to 5 56.82 for a 
70-foot piece. Contact Joe 
Prechodnik, Belden Corp. ,  
I n t e rc o n n e c t  Syste m s  
Operation, 1 05 Wolfpack 
Rd. ,  Gastonia, NC 28052,  
( 7 04) 86 5-45 1 3 . 
C i rcle 592 on inquiry card. 



Why use their flexible discs: 
Athana, BASF, Control Data, Dysan,  I B M ,  Maxel l ,  Nashua, 

Scotch,  Sh ugart, Syncom, 3M, Verbati m  or Wabash 

when you could be using 

MEMO REX 
for as low as $1.94 each? 

Find the flexi ble disc you' re now using on o u r  cross reference l ist . . .  
then write down the equivalent Memorex part number you should be ordering. 
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Memorex Flexible Discs . . .  The U lt imate in Memory Excel lence 
Quality 
Memorex means quality products that you can depend on. 
Quality control at Memorex means starting with the best 
materials available. Continual surveillance throughout the 
entire manufacturing process. The benefit of Memorex'syears 
of experience in magnetic media production, resulting, for 
Instance, in proprietary coating formulations. The most sophis
ticated testing procedures you'll find anywhere in the business. 
1 0 0  Percent Error Free 
Each and every Memorex Flexible Disc is certified to be 100 
percent error free. Each track of each flexible disc is tested, 
individually, to Memorex's stringent standards of excellence. 
They test signal amplitude, resolution, low-pass modulation, 
overwrite, missing pulse error and extra pulse error. They are 
torque-tested, and competitively tested on drives available 
from almost every major drive manufacturer in the industry 
including drives that Memorex manufacturers. Rigid quality 
audits are buill into every step of the manufacturing process 
and stringent testing result in a standard of excellence that 
assures you, our customer, of a quality product designed for 
increased data reliability and consistent top per1ormance. 
Customer-Oriented Packaging 
Memorex's commitment to excellence does not stop with a 
quality product. They are proud of their flexible discs and they 
package them with pride. Both their packaging and their 
labeling have been designed with your ease of identification 
and use in mind. The desk-top box containing ten discs is 
convenient for fil ing and storage. Both box labels and jacket 
labels provide full information on compatibility, density, sec
toring, and record length. Envelopes with mult i-language care 
and handling instructions and color-coded removable labels 
are included. A write-protect feature is available to provide 
data security. 
Full One Year Warranty- Your Assurance of Quality 
Memorex Flexible Discs will be replaced by Memorex if they 
are found to be defective in materials or workmanship within 
one year of the date of purchase. Other than replacement, 
Memorex will not be responsible for any damages or losses 
(including consequential damages) caused by the use of 
Memorex Flexible Discs. 

Circle 82 on inqu iry card. 

Quantity Discounts Available 
Memorex Flexible Discs are packed 1 0 discs to a carton and 
1 0 cartons to a case. Please order only in increments of 100 
units for quantity 1 00 pricing. We are also willing to accom
modate your smaller orders. Quantities less than 1 00 units are 
available in increments of 10 units at a 1 0% surcharge. 
Quantity discounts are also available. Order 500 or more 
discs at the same time and deduct 1 %; 1 ,000 or more saves 
you 2%; 2,000 or more saves you 3%; 5,000 or more saves you 
4%; 1 0,000 or more saves you 5%; 25,000 or more saves you 
6%; 50,000 or more saves you 7% and 1 00,000 or more discs 
earns you an 8% discount off our super low quantity 1 00 price. 
Almost all Memorex Flexible Discs are immediately available 
from CE. Our warehouse facilities are equipped to help us get 
you the quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for you, 
call the Memorex compatibility hotline. Dial 800-538·8080 
and ask for the flexible disc hotline extension 0997 . In California 
dial 800·672-3525 extension 0997. 

Buy with Confidence 
To get the fastest delivery from CE of your Memarex Flexible Discs, send 
or phone your order directly to our Computer Products Division. Be sure 
to calculate your price using the CE prices In this ad. Michigan residents 
please add 4% sales tax. Written purchase orders are accepted from 
approved government agencies and most well rated firms at a t 0% 
surcharge for net 10 billing. All soles are subject to availability, 
acceptance and verification. AU soles are final. Prices. terms and 
specifications are subject to change without notice. Out of stock items 
will be placed an backorder automatically unless C E  is instructed 
differently. Minimum orderSSO.OO. International orders are invited with 
a 520.00 surcharge for special handling in addition to shipping charges. 
All shipments are F.O.B. Ann Arbor. Michigan. No COD's please. Non· 
certified and foreign checks require bank clearance. 

Mail orders to: Communications Electronics. Box 1002, Ann 
Arbor, Michigan 48106 U.S.A. Add $8.00 per case or partial·case of 
100 8·inch discs or $6.00 per case of 100 SY··inch mini·discs lor 
U.P.S. ground shipping and handling in the continental U.S.A. II you 
have a Master Card or Visa card, you may call anytime and place 
a credit card order. Order toll-tree in the United States. Call 
anytime 800·521·4414. II you are outside the U.S. or in Michigan, 
dial 3 1 3·994·4444. Dealer Inquiries Invited. All order lines o.t 
Commu nications Electronics are staffed 24 hours. 

Copyright c1981 Communications Electronics� 

lcolch 
,. ......... Coturol 

Dolo 

Order Tol l-Free! 
(800) 521 -441 4 

In Michigan (313) 994·4444 

Far Data Reliability-Memarex Flexible Discs 

r-�OMMUNICATIONS &eLECTRON ICSTM 
Computer Products Division 
854 Phoen ix 0 Box 1 002 0 Ann Arbor. Michigan 48 1 06 U.S.A 
Ca l l  TOLL-FREE (BOO) 521·4414 or outside U.S.A. (31 3) 994·4444 



What's Neww7 1 

Voltage Suppressor 
The Voltage Surge and quency transients are cut 

Transient Suppressor elec- off. A 2 A internal fuse 
tron ica l ly removes or re- provides .overload protec-
d u ces sudden volta ge tion .  A power indicator 
changes that can affect lets you know whether 
electronic equipment. The your AC-input voltages 
Suppressor is p lugged into are normal or poor. For in-
an AC-Iine power recep- formation on the suppres-
tacle on the same I 5 A sor, contact Cuesta Sys-
breaker circuit as the elec- tems, Inc . ,  3 440 Roberto 
tronic equipment being Court, San Luis Obispo, 
p ro tected . O vervolta ge CA 9340 1 ,  (805) 54 1 -4 I 60. 
surges beyond I 32 V AC Circle 593 on inquiry card. 

are clipped and high-fre-

North Star
Compatible Disk 

Controller 
The Phase Lock II North 

Star-compatible disk con
troller can handle double
and quad-density floppy
disk drives. The Phase Lock 
I I  runs programs made for 
the North Star controller 
and supports four extra 
disk drives. The controller is 
capable of supporting a 
mixed configuration of 48-
a n d  9 6 - t ra c k- p e r- i n c h  
drives. 

Optionally, the Phase 
Lock I I  can al low boot-up 
at a user-selectable ad
dress. Available with the 
selectable-address option is 
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Super DOS-96 & Boot 
P R O M  ( p ro g ra m m a b l e  
read-only memory) , which 
automatica lly tracks the 
control ler-boa rd address 
and continues to function 
at different addresses. The 
Super DOS-96 & Boot 
PROM permits users to 
boot up on a drive other 
than number I .  Additional
ly, Super DOS-96 does not 
require a GO command: 
the user merely types in the 
file name followed by a RE
TURN and Super DOS-96 
will automatically load and 
execute a file. A file pro
gram provided on a disk 
lets users merge files from a 
single- or double-density 

disk to another single- or 
double-density disk. 

The Phase Lock II  costs 
5 450 or 5 500 with the 
multi-address option. Con
tact HSC Computer Ser
vices, Ltd., POB 43, Brook
lyn,  NY I I 236, ( 2  I 2)  
780-0022 . 
Circle 594 on inquiry card. 

Controller for 5-lnch 
Seagate Drives 

Xebec C o r p o ra t i o n 's  
S I 4 I 0 controller is de
s i g n e d  spec if ica l ly fo r 
Seagate 5-inch-compatible 
drives. The S I 4 I 0 is com
patible with DTC (Data 
Technolgy Corp.) 5 1 0 and 
SA I 400 interfaces, which 
a llows the controller to op
erate with host adapters 
supplied by DTC and Shu
gart, such as those for the 
Apple, 0-Bus, Multibus, 
and s- I 00 computers. The 
m icroprocessor-controlled 
S I 4 I 0 combines an on
board data separator with 
a S h u g a rt A s s o c i a t e s  
SA I 400 series host inter
face. It can handle two 
drives simultaneously and 
it features a control that 
can configure the size of 
the drive through software 
commands. The S I 4 I O's 
power requirements are 
+ 5 V at 2 . 5  A and + I 2 V 
at 50 mA. 

Other features include 
automatic seek and verify, 
automatic head and cylin
der switching, a full-sector 
buffer, varia ble-sector size, 
automatic retries, and user
programmable drive char
acteristics. The host system 
initializes the drive size by 
sending the controller the 
maximum number of cylin
ders and heads. The S I 4 I 0 

controller costs 5 29 5 .  Con
tact Xebec Corp., 4 3 2  
Lakeside Dr., Sunnyvale, 
CA 94086, (408) 733- 1 3 40. 
Circle 595 on inquiry card. 

1 2-Bit 35 ns 
D/ A Converter 

Designed as a pin-for
pin replacement for the 
e a rl i e r  A D H - 0 3 0 ,  t h e  
ADH-030 I I  D/A (digita l-to
analog) converter provides 
I 2-bit linea rity, settling in 
3 5  ns to within 0.0 1 % .  
The device is useful for ap
p lications in video dis
plays, including television 
a nd radar video recon
struction, x-y deflection 
positioning, and digita lly 
controlled frequency agile 
oscil lators. The ADH-030 II  
comes in two temperature 
grades: 0° to 70°C and 
-5 5 °  to + ! 05 ° C .  Prices 
begin at S I 39, for single 
pieces. For more informa
tion, conta ct I LC Data De
vice Corp. ,  I 05 Wilbur Pl . ,  
Bohemia, NY I I 7 I 6, ( 5 1 6) 
567-5 600. 
Circle 596 on inquiry card. 

Dot-Matrix Printers 
Printek's Models 9 I 0 

and 920 dot-matrix printers 
share many features: a 9 
by 9 format graphics den
sity of I 44 by 1 44 dots per 
inch, and a 96-character 
ASCI I  (American Standard 
Code for Information Inter
change) set with optional 

Circle 1 67 on inqu i ry card. --+ 



� 1111111�#17#1��, 
We Will Beat All Competitor1s Prices!!! 

� Guaranteed to ship witllin 2� (Joqrs.Dn,.au � 

� telephQne arders ot YOUR ORDEF;I fiREE! !. 
. ' , 800·426·2668 4 K  STAliC RAM ,, � 

� . .  8/$20.06 
. ·  . · 206-643�0792 

1 6 K ·Mem·ory 
74 LSOO 4000CMOS 8/ $1 6.00 

74LSOO .25 74LS123 .00 74LS259 2.80 4COJ .35 4040 .95 4501 .50 
74LS01 .25 74LS124 2.95 74LS260 .60 4001 .35 4041 .95 4502 .95 
74LS02 .25 74LS125 .90 74LS261 2.45 4002 .35 4042 .75 4503 .65 HITAC H I  AUGAT LOW PROFILE SOCKETS 

74LS03 .25 74LS126 .so 74LS266 .50 40Cl6 .95 4043 .85 4505 8.95 2K 8 CMOS RAM 150NS 74LS04 .25 74LS132 .75 74LS273 1.60 4007 .35 4044 .85 4506 1.25 X These Are High � � �;� ·� mil� �·� me :1 � ·� � i � ' I Pin Co��i��{�th 2716 1�;;����ftiii�:� 1 g  
. ... 

i!�1� .� i!t�1� 
1
�� i!t�� 1•� :81� .� � .� �1; �� 8200 8 For $88.00 ���:� m•�g��g jg 

74LS14 .75 74LS153 .75 74LS298 .95 4015 .95 4053 .95 4516 1.50 
20PIN 220·AG29D .22 

74LS15 .30 74LS155 .00 74LS299 2.50 4016 .45 4055 2.75 4518 1.25 
22PIN 222·Ag2�g -�� 74LS20 .25 74LS156 .00 74LS323 3.95 4017 .95 4056 2.75 4519 1.25 8080A 3.95 24PIN 224·A 

G 
2 ·28 

74LS21 .30 74LS157 .75 74LS324 1.75 4018 .95 4059 9.95 4520 1.25 8085A 8.95 28PIN 228·A 290 · 
74LS22 .25 74LS158 .75 74LS347 1.95 4019 .45 4000 1.25 4522 1.25 8085A-2 11.95 41 1 8  40PIN 240·AG290 ·42 

�:� :� �!t��� :� �!t� t� � :� = :� �� g� ::J �:� STATIC RAM 
74LS28 .35 74LS162 .90 74LS353 1 .50 4022 .95 4009 .40 4529 1.25 8155 1 1 .25 1 K X 8 
;:� :� j!t��� :� ��t� 1:� � :� :g�� :� � 1:� � �:&:; $1 5.00 
74LS35 .55 74LS165 .00 74LS366 .00 4025 .35 4072 .30 4539 1.75 8205 3.95 
74LS37 .50 74LS166 2.00 74LS367 .65 4026 1.95 4073 .30 4543 1.95 8212 1.00 
74L..S38 .35 74LS168 1.70 74LS368 .65 4027 .65 4075 .30 4553 4.95 8214 3.85 
74LS40 .25 74LS169 1.70 74LS373 1.15 4028 .80 4076 .95 4555 .95 8216 1.80 
74LS42 .50 74LS170 1.70 74LS374 1.75 4029 .95 4078 .50 4556 .95 8224 2.50 

6800 
74L$47 .75 74LS173 .75 74LS375 .65 4030 .45 4081 .40 4558 2.25 8226 1.80 3242 8.00 
74L$48 .75 74LS174 .00 74LS3n 1.40 4031 1.50 4082 .40 4568 5.95 8228 4.90 3480 9.00 
74LS49 .75 74LS175 .00 74LS385 1.85 4032 2.75 4085 .95 4581 1.95 8238 4.90 6800 5.75 

Z8o 

4164 
64K Dynamic Ram 

200 NS 16 pin 

$1 5.00 
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j!� :� j!t��� 

9
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:� � 
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� 
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�A �:� � �:� �32 �:� 6fAl2 7.90 ·> ,  � 74LS51 .25 74LS181 2.10 74LS386 .60 4033 2.75 4086 .95 4582 1.95 8243 4.50 6802 11.00 ZB 50.00 

74LS63 1.20 74LS191 .95 74LS395 1.60 4037 2.50 4099 1.75 4702 9.95 8255A · 5 5.20 6809E 36.00 Z.OOA 7.25 6502A 10.00 
74LS73 .35 74LS192 .80 74LS399 1.65 8257 · 5 8.95 6810 3.50 ZBOB 19.00 6504 8.45 
74LS74 .40 74LS193 .00 74LS424 2.95 8259A 6.95 6821 3.50 ZBO PIO 6.00 6504A 9.3:1 

j:�j� :� j:t��� :� �:t�� 1:� LI N EAR ��1 �:� � 4�:� �� �:g ,�:i2 ��� 1�:� 
74LS78 .50 74LS196 .80 74LS630 75.00 8275 29.95 6845 22.00 ZBO CTC 6.00 6520 4.40 
74LS83 .75 74LS197 .80 74LS640 3.00 7805CT .85 LM301V .75 LM567V 1.25 8279

-
5 10.00 6847 12.25 ZBOA CTC 7.10 6521 6.15 

74LS85 1.10 74LS221 1.15 74LS641 3.00 LM308V .75 LM723 .50 8282 6.60 6850 3.50 ZOOB CTC 15.50 6521A 6.70 
74LS86 .40 74LS240 1.15 74LS642 3.00 7812CT .85 LM309K 1.50 LM733 .95 8283 6.60 6852 3.50 ZOO OMA 18.50 6522 8.75 
74LS90 .60 74LS241 1.15 74LS645 3.00 7815CT .95 LM311V .60 LM741V .30 B284A 5.75 6875 7.00 ZI!IJA OMA 22.50 6522A 1 1.70 
74LS91 .80 74LS242 1.85 74LS668 1.65 LM317T 1.90 LM747 .75 8286 6.60 6880 1.80 ZOO SIO!O 18.50 6532 1 1 .25 
74LS92 .65 74LS243 1.85 74LS669 1.85 7805KT 1.40 LM317K 3.75 LM748V .60 8287 6.60 6882 4.70 ZBOA SIO!O 22.50 6532A 12.40 
74LS93 .60 74LS244 1.00 74LS670 2.15 7812KT 1.40 LM318N 1.50 LM1414 1.50 8288 25.00 6885 1.80 Z80 SIOfl 18.50 6545 · 1  .22.50 

� !i�r� ·� g�� :� gi l� ill[ 1fi ��m� �H �\�� 1� � �·� !a 11� !: i:8:� �.� m!: -
1 �e .·-. � 74LS112 .40 74LS251 1.25 74LS685 2.35 7912CT .95 LM377 2.25 LM30CO .60 
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l
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79l15 .75 LM566V 1.50 OS75453 .40 3.579545MHZ Parallel 2716 National +5 450NS 7.00 

74COO CMOS 
4.0MHZ Parallel 2716 Intel + 5 450NS 7.00 
4.0MHZ Series 271&1 Intel +5 350NS 9.50 
5.0MHZ Parallel 2716 T.l. 3 Supply 450NS 7.50 � �� •� ��l� ;B ;�m 1�§ �ji ·� !�1� la �;� �� !f.f��z ���tif� l!l ��F'

:
h �rpply ��� :�� . · 

� li i l�i� l� li :i !i ;I i !I Ii �� ���,"' ;::: � ��. ;; � ; � � ;� .� i�1� g;g ;�� :::g ;:g� .� ��� �.� ;:� �.� HANLEY ENG I NEERING CORP. 
74S37 1.85 745168 4.60 745289 6.95 74C76 1.90 74C221 2.20 74C926 7.90 

;� 1 �  ;�;� t� i�j �.� ;:� '� ;:g� �.� ;:� ;�  1 3400 N orth u p  Way #20. 
i� ;� ;�;�� �.� ;�� �.{,g ;:� �.� ;:�;� m ;:� i� Bel l eyue, WA 98005 ·'· 
74$65 1.20 74$182 2.90 745387 5.70 74C93 1.70 74C001 .80 74C932 1.95 

;� 2� ;�1� 1�� ;�i� �.i; ;:�7 
1
� ;:� .� ;:� �.� 800·426·2668 

74586 1.40 745194 2.90 74$472 16.80 74C150 5.70 74C004 .80 aoc;gs .85 • · - · · 
;�m ; �  ;�1� a� ;� ��� ;:g1� �.� ;:� 10

� � 3� 206-643'0792 · 
745114 1.45 745197 420 745570 7.75 74C157 1.75 74C907 .90 88C29 3.95 
745124 2.75 745572 7.75 74C160 1.95 

Minimum Order 1 5.00 � Include 4.00 for UPS Blue 
Include 3.00 for UPS Ground 

- We reserve the right to substitute manufacturers. 1 1 d 4 00 f 1 Cl �·· . · • · Pri b' 
nc u e . or st ass Mail 

.. ces su Ject to change without notice. Include ·12.00 for Foreign Country. Or�ers. 
Our inventory is completely managed by computer. washington state add 5.4% Sales Tax 



fonts, underlining, super
and subscript lowercase 
descenders, double-width 

cha racters, and download
able character set. Both 
printers have a I .8 K-byte 
c h a ra cter  b u ffe r .  T h e  
Models 9 I 0 and 920 differ 
only in their bid irectional 
print speed and through
put. The 9 I 0 ca n print u p  

t o  I 70 cps (characters per 
second); the 920 up to 340 
cps. The Model 9 I 0 has a 
maximum throughput of 
I 40 lpm (lines per minute); 
the 920 can do 2 70 lpm. In 
graphics, the 9 1 0  prints 

2000 dots per second, 
while the 920 prints 4000 
dots per second. 

The Model 9 I 0 has a 
suggested list price of ap
proximately 5 I 695;  the 
Model 920 is 5 2345 . Com
plete details are available 
from Printek, Inc. ,  I 5 I 7 
Townline Rd . ,  Benton Har

bor, M l  4902 2 ,  (6 I 6) 

925-3 200. 

Circle 597 on inquiry ca rd. 

Alps Printers 
Using a special ballpoint 

pen,  the Alps Electric 

Model I 200 color printer 

prints four-color graphic 

symbols, letters, numbers, 
Chinese ideograms, and 
drawings and graphs. Dur

ing color printing, the 
printer selects the appropri
ate pen through software 
routines. Another printer, 

the Model I I 00, uses a sin
gle pen and can write I 2 
cps (characters per second) 
in its sma llest column size. 

Alps printers are avail
able as stand-alone units or 
as the printing mechanism 
alone. The price for the 
one-color printer is 5 32 5 ,  
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i What's New? i 
the mechanism alone is 
5 I 4 0 .  T h e  fo u r- c o l o r  

Model I 200 is 5450; the 
mechanism alone is 5 1 80. 
For details, contact Alps 
Electric. Inc., I 00 North 
Centre Ave. ,  Rockville Cen
tre, NY I 1 5 70,  ( 5 1 6) 

766-3636. 
Circle 598 on inquiry card. 

Desktop Digitizer 
Summagraphics Corpor

ation has introduced a 
new version of its Bit Pad 
digitizer: the Bit Pad I 0. 
The device is useful for cur

sor control. business-data 
entry, and graphics-infor
mation entry. RS-232C 
IEEE (Institute of  Electrical 
and Electronics Engineers) , 
and 8-bit para llel interfaces 
a re a v a i l a b l e  fo r the 
I I -inch square digitizer 

The Bit Pad I 0 costs be
tween 5 895 and 5 990, de

pending upon accessories. 
For complete details, con
tact Summagraphics Corp . ,  
3 5  Brentwood Ave. ,  Fa ir
field, CT 06430, (203) 
384- 1 344. 
Circle 599 on inquiry card. 

Tabletop 
Drum Plotter 

Houston Instrument's 

CPS- I 6, a four-pen, table

top drum plotter, is micro
p r o c e s s o r- b a s e d .  T h e  
CPS- I 6 can produce four
color drawings on paper, 
mylar, or vel lum. It accepts 
data from RS-2 3 2 C  or 
2 0  m A  c u r r e n t - l o o p  
sources and can operate in 
an on-line or remote time
share environment. It fea
tures up to I 72 characters 
conta i n i n g  u pper- a n d  
lowercase letters, positive 
paper feed, buffer memory, 

and protocol for detection 
and correction of data

transmission errors. Writing 
speeds of I 0 or I 5 inches 

per second with a 0.05 
mm (0.002 inches) resolu
tion are touch-selectable. 

For additional information,  
contact Houston Instru

ment One Houston Sq. ,  
Austin, TX 78753,  ( 5  I 2) 

83 7-2820. 
Circle 600 on inqui ry card. 

Smart Logic Probe 
The SP- I Smart Probe is a 

logic probe with fou r  ad
dress lines that can con
nect to TTL- (transistor

transistor logic) level cir

cuitry. When the logic 

levels of the address lines 

match the parameters that 
the user has set into the 
switches, the TTL-logic 
level present at the probe 
tip is latched and displayed 
on an LED (l ight-emitting 
diode) . This gives the user 
the ability to latch and dis
play the logic level of a cir
cuit at any specific instant. 
The SP- I costs 5 55 and is 
available from New Tech
nologies Co., POB 32,  
Streamwood, IL 60 I 03,  
(3  I 2) 289-44 I 0. 

Circle 60 1 on inquiry ca rd. 

Auto-Cat 
The Auto-Cat is a n  a uto 

a n swer, FCC- (Federa l 
Communications Commis

sion) approved, "direct-con
n ec t  3 00-b it-per-second 
modem that can automati
cal ly answer calls at any 
time. Auto-Cat has three 

data modes: automatic 

a nswer, manual answer, 
and manual originate. It 

can operate in full- or ha lf

du plex and features local 

and remote loopback test 
functions. The interface is 
RS-2 3 2 C .  

T h e  A u to-Cat costs 

5 249. For complete details, 
contact N ovation ,  Inc . .  
I 8664 Oxnard St. .  Tar
zana, CA 9 I 356, (2 I 3) 
996-5060. 

Circle 602 on inquiry card. 

Where Do New 
Products Items 

Come From7 
The information printed in 

the new products pages of 
BYTE is obtained from "new 
product" or "press release" 
copy sent by the promoters 
of new products. If in our 

judgment the information 
might be of interest to the 
persona I computing ex
perimenters and home
brewers who read BYTE, we 
print it in some form. We 
openly solicit releases and 
photos from manufacturers 
a nd s u p p l i ers  to this  
marketplace. The informa
tion is printed more or less 
as a first-in first-out queue, 
subject to occasional priority 
modifications. While we 
would not knowingly print 
untrue or inaccurate data, 
or data from unreliable com
panies, our capacity to 
·
evaluate the products and 
companies appearing in the 
"What's New?" feature is 
necessari ly l imited. We 

· rherefore cannot be respon
sible for product quality or 
company performance. 



I N C R E D I B L E ? ' B E LI EVE I T! 
PRINTERS 

� Teletype 40 ,  300 LPM-typewriter qual ity, RS- from Only 
232 interface. This q uality printer is available in  many $2928 

configurations including forms access. quietized case. etc. 
Teletype 43 from $995 
Teletype AP-200, 340 cps dot matrix (similar to Data Prod. M-200) $2799 
NEC Spinwriter-55 cps, bidirectional. letter quality 

R .O .  771 0  KSR 7720 
DIABLO 630-40 cps, bidirectional, daisy wheel, p loVgraph 
QUME Sprint 9/45 cps, daisy wheel 
C. ITOH Starwriter, 25 cps, daisy wheel 
C. ITOH Slarwriler, 45 cps, daisy wheel 
EPSON MX-80, 1 00, 80 cps, 9x9 dot matrix 
ANADEX 9500/9501 , up to 200 cps, high resolution dot 
OKIDATA Microline 80 , 80 cps, 9x7 dot matrix 

Microline 82A , bidirectional, friction/pin feed 
Microline 83A , bidirectional, 1 20 cps, uses 1 5' · paper 

Tl-81 0, 1 50 cps, Basic 
Package-Compressed print ,  vertical form control 

MANNESMANN MT 1705 200 cps, 7x7, 1 32 col 
TALLY MT 1805 200 cps, + NLQ 40 x 1 8  matrix 
CENTRONICS 704-9 , 1 80 cps, 9x9 dot matrix, 1 32 col 

DEC LA-34 
I DS 460G 

739 100 cps, nx9 dot matrix, FULL GRAPHICS 

S-1 00 S PECIALTIES 

$2799 
$2449 
$2228 
$1575 
$1849 
SCALL 
$1 325 

$399 
$525 
$799 

$1449 
$1630 
$1 425 
$1 675 

$CALL 
$700 
$1 085 

$892 

8" DISK DRIVE SALE 
8" SHUGART SA801 R $450 8" SHUGART SA 851 R  $669 2 for $1 289 
OUME DATA TRACK 8 $589, 2 for $ 1 1 1 0  
Enclosure, power supply f o r  2 8" drives A& T $299 
VISTA industrial grade enclosure for 2 drives with P .S .  $420 
MORROW Discus 20 + CP/M® , MICROSOFT BASIC $950 

Discus 2 + 2 + CP/M® , MICROSOFT BASIC $1 1 95 

HARD DISK SPECIALS List  only 
CORVUS 1 0MB and controller $5350 Scali  

20MB and controller $6450 Scali 
Constellation Network Multiplexer and Mirror Video Tape Disk Backup 

MORROW 26MB + control le r +  CP/M 2 .2® , M basic $4495 $3821 

Q..AMEo. controller, CDC Hawk Drive (5 fix, 5 rem) $7995 $6795 '!' controller, Western Dynex (5 fix, 5 rem) $5995 $5099 

�llillr.. 
Winchester 5V4 drives complete with case, cable, � it software, S-1 00 control ler. Adapter avai l .  for use with XCOMP any Z -80 system .  Cartridge dnve controllers avail .  . 

. LISt 
5MB APPLE OEM discounts available !  z-89 52898 
10MB �z�g: R.S. M��o� $3398 � S33·33MB Drive and Controller $4468 � S66-66 MB Drive and Controller $5925 

PRIAM 8" and 1 4" Winchester/tape subsystems avail. 
We carry the full l ine of ADES disk and tape controllers and subsystems. 
FULLY CONFIGURED B USINESS SYSTEMS 
The following are some examples of  the  fully assem bled and tested business 

and scientific computer systems which we offer. Al l  include 64K bytes 
RAM, Z-80A 4mh CPU.  We offer a full l ine of quality, tested software. 

Della TVD w/ 1 .2 M b floppy d rives, 2 serial ,  3 parallel ports $CALL 
Della S-4500 10  USER, MUL TI·PROCESSOR. 40 MB HARD 1 7MB TAPE $CALL 
CCS 2210A w/floppy control ler ,  1 serial port · 

· · $1 849 
CCS 300-1A w/1 .2MB floppy drives, 2 serial, 2 parallel ports $4849 

2TI:!1V&":I DP/Z -80A, CPU ,  64K ram ,  floppy CCS 400-1A w/1 0MB hard disc, 2 serial , 2 parallel ports $6999 

1�!!!!!!!!!!!!!!��::::- · ·::::�:.J cont . ,  RS-23_2 port,S-100 IEEE,  8 slot NNC BOW w/.5MB floppy, 8 .4MB hard disc, (OASIS optional) S6693 � 1n Adds terminal, mc .  CP/M 2.2 $CALL ALTOS single and mult i-user systems Scali  
Delta has W inchester based networks of up to 16 users available. MDRRDW (ffil§qfj Group_ Call us for best prices on these high quality 2nd IJE!5115NS , MICROSOFT basic, UNIX 

'"' " ·"'"". · · · · • - · generation boards and systems. XEROX 820 Desktop computer-64K, 2 floppys, (CP/M AVAIL.) 
Scali 

E California These h igh quality, rel iable products have made CCS · List $2995 $CALL 1§. Computer defacto industry standard for S-1 00 products We offer multi-user networks by DELTA PRODUCTS , DISCOVERY, TELEVIDEO, Systems Assembled and tested: l ist only MUSYS, IMS, DIGITAL MICROSYSTEMS 

2200 H . D .  Mainframe, 20 a.  P . S . ,  12 slot MB $434 $359 TERMINALS PMMI MODEM 
2065C 64K dynamic RAM/Bank Select $720 $580 AMPEX DIALOGUE 30 ,  80 
281DA Z-80 CPU, serial port, R O M  monitor $31 0 $259 TELEVIDEO 910 C (multi-terminal) $699 

2422A Floppy Cant, CP/M 2 .2 ,  ROM monitor $425 $345 920 C $1 030 
� 8000 DT- w/ 64k. 1 .2 M B 8" floppies, 2 serial, 3 par. CPM 2.2 SCALL 950C $1 1 95 
..... .,� .. FULL 2 YEAR WARRANTY! SOROC IQ 1 20 $995 

@®@ffi@(]JJ� �JM�O��� LfN�NJFR�A
Usf_ 

DbB�3WTS ON THE ���W'f�o ESPRIT 
S���i ElECTRON� ™ 8 AND 1 6  BIT BOARDS Similar savings for our HAZELTINE and LEAR SIEGLER l ines 

.._, __ c-._.:f. ADVANTAGE $CALL 
LOOK HERE '  A M P E X  1� IIIV!ur & HORIZON Call us for ALL yau"r softwear needs Dialogue so·· 

Similar savmgs on the full lmes of CCS, SSM ,  NNC ,  M ORROW , DELTA, SYSTEMS H O USES & EDUCATIONAL INSTITUTIONS & NORTHSTAR, ITHACA INTERSYSTEMS, GODBOUT, NEC. TELEVIDEO, IMS ' 
ZENITH , ADDS, DEC,  DATA GEN. ,  ATARI, DYNABYTE, TECMAR, DUAL GOVERNMENT AGENCIES GIVEN SPECIAL CONSIDERATI O N .  

All OF O U R  PERIPH E RALS C A N  BE CONFIGURED F O R  RADIO SHACK® MODEL I I  

DEALER a n d  I N T E R N AT I O N AL I N QU I R I ES WE LCO M E  

$359 
$CALL 

$610 
$775 
$950 
$729 
$669 

$1575 

WASH I NGTON C O M P UT E R  S E RVIC E S  

a n  affiliate ot m WA SHlNGTON "' est. 1 91 2  \\\ E£.ECTRIC COMPANY Ill 
CUSTOM COMPUTER ROOM WIRING SINCE 1 960 

97 Spring Street 
New York, N.Y. 1 001 2  

TO ORDER: CALL OUR TOLL·FREE NUMBER: 
* (BOO) 221 -541 6 *  In N .Y. State and for 
technical information cal l 1 -(21 2)  226-21 21 
For fast delivery, send certified checks, money order or 
call to arrange direct bank wire transfers. Personal or 
company checks require two to three weeks to clear. Al l  
prices are mail order only. Prices subject to chang� 
without notice; cal l  for latest prices. Prices include 3% 
cash discount. N .Y .  residents add sales tax. 

Hours: 9 AM-5:30 PM (EST) Mon.·Fri. 

Circle 380 on inquiry card. 

tluantex is a trademark of North Atlantic lndustnes. Inc .  
Radio Shack® is a trademark of the Tandy Corp. 
CP/M® is a trademark of Digital Research 
All sales subject to our standard sale � � 
conditions (available on request). � � 
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Circle 420 on inqu iry card. 

Z8 BASIC 
COMPUTER/CONTROLLER 

As featured in 
Byte Magazine, July and August 1981 

• On board t iny  BASIC I n terpreter. 
• 2 on board para l l e l  port s . 
• Ser ia l  1/0 port 
• 6  i n terrupts.  
• J u s t  attach a CRT terminal  and 

immed i ate ly  write contro l  p ro g rams 
i n  BASIC.  

• BAUD RATES 1 1 0-9600 B PS.  
• Data and address buses avai lable for  

1 24K memory and 1 /0 expans ion .  
•4K RAM,  271 6 o r  2732 EPROM 

operat ion .  
• Consumes o n l y  1 V2 WATTS 
Z8 Basic Microcomputer/Controller 
Assembled & Tested . . . . . . . . $1 95.00 
Complete Kit . . . . . . . . . . . . . . $1 65.00 

Universal Power Supply 
( + 5, + 1 2, & · 1 2v) . . . . . . . . . .  $ 35.00 

ZB is  a trademark of Zilog Inc .  

SWEET-TALKER. 
IT GIVES YOUR COMPUTER 

AN UNLIMITED VOCABULARY. 

As Featured In 
Byte Magazine, September 1981 

• Ut i l izes VORTRAX SC·0 1 A  speech 
synthes izer c h i p .  

• U n l i m i ted vocabulary. 
•Contai n s  64 d i fferent phonemes 

which are accessed by an 8-b i t  code.  
• Text i s  automat ical l y  t rans lated i nt o  

e lectr i cal ly  synthesized speec h .  
• Para l le l  port d riven o r  

P lug- in  compat i b le w i t h  APPLE I I .  
• O n  board aud io  amp l i f ie r. 
• Sample Prog ram for APPLE I I  on 

cassette 
SWEET-TALKER 
Assembled and Tested 
Parallel Port Circuit Card . . . . . . .  $ 1 39 
APPLE II Plug-in Card . . . . . . . . . $1 49 

VOATRAX is a trademark of Federal Screw Works 

To Order: Call Toll Free · 1 ·800·645·3479 

(In N.Y. State Call: 1 ·51 6-374-6793) 

MICROMINT INC.  
917  Midway 
Woodmere, N .Y. 1 1 598 For Information Call : 1 ·51 6·374·6793 

T E R M I N A L  S-1 00·8 
• Feather Touch Capac itance Keyboard 

• 60 Key Standard ASC I I  

PLUS + H e x  Keypad 

PLUS + 8 Spec ial  Funct ion Keys 

PLUS + 20 Screen Ed i t ing  Keys 

• SOROC Type Screen Attri bute Set 

• Half I ntensity 

C O M P U T E R  

• 8 Slot S-1 00 

• 64K Dynami c  Ram 

• 4MHZ Z-80 
I N C L U D I N G  CP/M2.2® 

DISK-80 
EXPANSION INTERFACE 

FOR THE 
TRs-80 MODEL I 

As Featured In 
Byte Magazine, March 1981 

• D isk  cont ro l l e r  (4  d rives) 
• H ardware data separator 
• Buffe red TRS·bus con nector  
• Real- t ime c lock  
• P r i n te r  port (opt iona l) 

DISK SO-ASSEM BLED & TESTED 
with 32K RAM . . . . . . . . . . . . . $329.95 
Centronics Printer 
Port add . . . . . . . . . . . . . . . . . .  $ 50.00 

DISK-80 pc board . . . . . . . . . . .  $ 48.00 
Printer/Power Supply 
pc board . . . . . . . . . . . . . . . . . . $ 1 6.00 

Complete Kit with 32K 
RAM and Printer Port . . . . . . .  $275.00 

TRS·BO is trademark of Tandy Corp. 

· ��  ft MICRO 1 � 1. al. SA LES 

• Serial Printer Port ( 1 50- 1 9 .2K) 

• Double Density D isk Contro l le r  

W I T H : 8 "  SS/ D D  Dr ives O n l y $2850.00 
5 1/4 " SS/D D  Dr ives O n l y  $2700.00 

• Programmable Baud Rate 

• Programmable Keyboard Set 

454 january 1982 © BYTE Publications Inc 

CALL FO R QUOTE O N  DI F F E R E N T  D R I V E  O PTI O N S  

CPIM2.2 i s  a TM of Dig i tal Research Inc. 

C i rcle 368 on i nquiry card. 



Cal iforn ia 
Computer 

Systems 
• 281 0  CPU 

O n l y - $250.00 • 2422 Dsk Cant 
O n ly - $300.00 • 2065C 64K 
O n l y - $425.00 • 2032C 32K 
O n l y - $620.00 • 271 0 4 Serial Port 

On ly - $245.00 • 2200A M ai nframe 
Only - $349.00 • 2501 Mother Board 
O n l y - $1 06.00 • 21 1 6C 1 6K Static Rani 200ns 
O n l y - $309.00 • 2520K Extender Board 

O n ly - $52.00 • 2200 System 
Tested and Assem bled 

Only - $1 ,600.00 • Software 
A P/PR/A R/G L 

• M ai l  L ist 

• Calendar 

O n l y - $450.00 

O n l y - $69.95 

O n l y  - $44.50 

• Televideo 91 0 - $575.00 

• Tel evideo 9 1 2C - $665.00 

• Televideo 920C - $740.00 

• Te l evideo 950 - $950.00 

• Ampex Dialog 80 - $895.00 

• Ze n i t h  Z 1 9  - $745.00 

D ISK  DR IVES 
• S h ugart 801 ' s  

• S h ugart 851 ' s  

• Qume DT-8's 

• Shugart 400's 

• Tandem 5 1/4  

$395.00 

$585.00 

$540.00 

$255.00 

$255.00 
�------------------------1 

ti ll �  MICRO 1 � 1. MI. SALES 
1 1  EDISON DRI VE * NE W L ENOX * I L L IN OIS 604 5 1  

CA LL T O L L  FREE: 1 - 800-435-9357 * MONDA Y thru SA TURDA Y 

( ILLINOIS RESIDE N TS CA L L :  8 1 5-485-4002) * 8:00 a. m. to 6:30 p. m. 

T E R M S :  Prepayment - C. O . D .  u p  to $ 1 00.00 - M / C V isa 
$ 5 . 00 P rocess i ng and H a n d l i ng added to each order P L U S  

S hi p p i ng Charges. 
Please allow persona l check to clear before s h i p me n t .  

* SPECIAL* SPECIAL* SPECIAL *  

DUAL DRIVE 
SUBSYSTEM 

$1 ,045.00 

$995.00-3 or More 
2 SHUGART 801 R  
POWER SUPPLY 

$245.00 wino Drives 
Tested and Assembled 

$1 ,295.00 2-QU M E  DT 8 
Power Supply  and Cabi net 
Tested and Assembled 

IN S TOCK!! !  

• C-ITOH Comet I 
9 x 7 Dot Mat rix  . . .  $450.00 

• C-ITOH Comet I I  . . .  $8 1 0.00 
1 32 Col u m n  Pri nter  
9 x7 Dot Matr ix  

• M Pl -886 . . . . . . . . . .  $725.00 
• EPSON MX 80 . . . .  $470.00 
• EPSO N M X  1 00 . . . . .  CALL 

• Anadex 9501 . . . .  $1 ,235.00 
G raph i c  Pri nter 

Zen ith SPECIAL * * * * * * * * *  
340 

POWER 
S U P P LY 

• CPU Serial  Cab l e  - $30.00 

• Z 8 0  C P U  $ 2 5 0 . 0 0  

• D P  Dsk Cont - $275.00 

• D P  6 4 K $ 4 0 0 . 0 0  

• 3 2 K  ( K i t ) $ 2 5 0 . 0 0  

S 1  - M O D  ( K IT )  /. 
$1 99.00 • .. 
Complete S·100 1 2  Slot Main Frame. Ample 
system power with regulated power for 
drives. Excellent for Subsystem or Hobby use. 
Four hours to bui ld .  (6 conn., inc l . ,  less fans) 
POWER RATING - 30AOF ± BV 

6AO F ±  16V 

TWI N  V E RTICAL DRIVE$ 
5" $550.00 - 8" $980.00 lJIJ/ 

271 6-$6.75 

2708-$3.95 

4 1 1 6-$2.50 

21 1 4-$2.75 

Z·BOA - $6.95 

Z·BOA SU PPORT 

CTC - $6.55 

S IO - $25.50 
data systems 

Qual ity Affordable 
Microcomputers 

PIO - $6.50 
FOR 1 1-----...L..---------
M I N I  X EROX M I CRO COM PUTERS 

(Opt ions) DRIVE 
$21 .00 

LEXICON LX-1 1 ,  acoustic - $ 1 45.00 * * * * * * * * *  • 2 51/4 "  Disc Drives 
• 2 8" Disc Drives 

S-1 00 CARD EXTENDER CA LL FOR PRICES g�t�� 
(Go ld  Contacts) . . . . . . . . . . . .  $1 2.50 Circle 369 on i nquiry card. 00 

• Letter Qual ity Printer 
(Call for Prices) 

* CA B L ES * * * * * * * * * * * * * * * * * * II t• i• -��J;� made to : u.s. Micro sales:�: :;�n

R�d�:��B�::� 24 hours a day. : NOVa IOn r::i 
-50 Pin Ribbon CAT $150 00 cable w/connectors 

* 
Now you can simply dial up your computer and get into our * D·CAT ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. $1 65 .. 00 -��� ��b���ectors specially priced merchandise. CALL TOLL·FREE 800-435·9357 AUTOCAT · · · · · · · • · · • · · • · · · · · $235.00 

* * APPLECAT . . . . . . . . . . . . . . . . . .  $350.00 Cal/ for Prices BILL BOA RD OPEN FROM 6:30 P.M. TIL 8:00 A.M. SUPE R M I K E  . . . . . . . . . . . . . . . . . .  $1 1 .50 

Circle 369 on inquiry card. 



Circ l e  1 40 on inqu iry card. 

F LOPPY D ISK DR IVES 

SPEC I A L ! ! ! ! ! ! ! !  QUME DATATRAK 8 
V i rtua l ly  the industry standard. H igh q u a l ity/ 
rel iabi l ity.  F u l l  featured, double s ided, double 

density. 
1 -5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6-9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .  0 0 0 0 0 0 

$499 

$485 

$475 

CPU 

ccs 28 1 0 0 0 0 0 0 0 0 .  0 0 .  0 0 0 0 0 0 0 0 0 0 0 0 .  
Godbout Z-80A . . . . . . . . . . . . . . . . . .  . 
G odbout 8085A . . . . . . . . . . . . . . . . . .  . 

M EMORY 

CCS 2065 64 K dyna m i c  . . . . . . . . . . . .  . 
CCS 2 1 1 6  3 2 K  static . . . . . . . . . . . . . . .  . 
Godbout R A M  1 7  64K . . . . . . . . . . . . .  . 

$ 275 
$ 275 

$ 295 

$ 625 
$ 675 

$ 995 

TANDON DOUBLE S I DED, DOUB L E  D E N SITY M I N I S 
T M 1 00-2 . . . .  48 T P I  ( 500 K B YT ES) . . . . . . . . . . . . . . . . . . . . . . . . . .  $325 1 /0 

Compatible with N o rthstar, Cromemco, TR S-80 

T M 1 00-4 . . . . 96 TPI  ( 1 00 0  K B YTES)  . . . . . . . . . . . . . . . . . . . . . . . . . $425 
Compatible with Zenith,  Heath,  etc. 

SA850 1 -5 . . . . . . . . . . . . $499 
6-9 0 0 0 0 0 0 0 0 0 0 • •  $485 
1 0  0 0  0 0  0 0  0 0  0 0  0 0  $475 

Oume Datatrak 5 .  . . . . . . . . $345 
SA 400 . . . . . . . . . . . . . . . . .  $299 

CONTRO L L E RS 

Tarbe l l  s in� le density ki t . . . . . . . . . .  $ 1 95 
Tarbe l l  s ingle density A & T . .  . . . . . $31 0 
Tarbe l l  double density A & T . . . . . . $425 
CCS 2422 w/CPM 2.2 . . . . . . . . . . . . $350 
G odbout D i s k  1 . . . . . . . . . . . . . . . . $450 
MDA M XV-21 LS I - 1 1 contro l l e r  ( R X-01 , R X-02 compatible)  . . . . . . . .  $ 1 050 

M I SC E L LAN EOUS 

2 D i s k  d r ive enclosure . . . . . $ 95 
( f i ts S iemens, Shugart, Oume) 

CP-206 power supply . . . . . $ 1 1 0  
(powers two f loppies)  

M i n i-E nclosure with power supply 

Cable K its 2 dr ives . . . . . . $ 3 5  

3 drives . . . . . . $ 40 
4 drives . . . . . . $ 45 

D i s kettes ss $39/ 1 0 - ds $59/1 0 

E lect rolabs 

CCS 2 7 1 0  4 S I O . . . . . . . . . . . . . . . . . . . .  $ 325 
Godbout I nterfacer 1 . . . . . . . . . . . . . . . . $ 225 
Godbout I nterfacer 2 . . . . . . . . . . . . . . . . .  $ 225 

N EW ! ! ! !  
Qume Sprint 9 

DA I SY W H E E L  P R I NT E R  
4 5  CPS, R O .  Ava i lab le  i n  KSR vers i o n .  

Ca l l  for f u rther part icu lars. 
R ibbons: $ 1 25/case 
B i d i rectional  tractor feed $225 

N EW ! ! ! !  

$2395 

ABM 85 V ideo Terminal . .  $ 895 
- Detachable keyboard 
- Televideo 920, A D M  3A compat ib le  
- High reso l u ti o n  green p h osphor ( 2 3  M H Z) 
- Extra m u l t i -bus or S-1  00 slot for stand-alone 

capabi l ity 

1 dr ive . . . . . . $ 85 
2 dr ives . . . . . . $1 20 POB 1 608, Palo Alto, CA 94302 (41 5) 321 -5601 

Terms of sale: cash or checks, MC/ 
V I SA.  M i n .  order $25. CA residents 
add 6% tax. Prices subject to change 
without notice.  A l l  goods subject to 
pr ior sale. 

r - - - - -s�vE- -0P- -fC5 - $6o-<f.oo- -NC>vv - - - - - - - - - - - - - - - - -��- - - - - - : 
on T RS-80™ Computers & Accessories l 

With This Coupon * l 
I 
I 
I 

N ow you can own a great l i tt le computer at a great b ig d iscount off the· manufactu rer's 
list price. For home or office u se, the Radio Shack® _ l i ne of computers is  fi rst in qua l ity, 
performance and price. 
• FREE S H I P P I NG i n  the 48 continental cont ig ious states on prepaid orders of $ 1 00 or more. 
• N O  SALES TAX col lected on out-of-state orders. 
• CONVENI ENT O R DERING - Cal l us TOLL FREE - 1 -800/531-7466 Model I I  
• FREE COMPLETE PRICE LIST avai lab le upon request. 

Catalog Cashier's Cash Price 
Number . Description 
Radio Shack® TRS-80 Model I I  
26-4002 64K 1 -D isk M ode l  I I  . . . . . . . . . . . . . . . . . . . . . . . .  . 
26-41 50 M odel l I Hard Disk System (Installation Not Inc luded) . 

Radio Shack® TRS-80 Model I l l  
26-1062 M odel  I l l  1 6K . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
26-1065 M odel  I l l  48K - 1 Disk . . . . . . . . . . . . . . . . . . . . .  . 
26-1066 M odei i i i 48K - 2 Disk . . . . . . . . . . . . . . . . . . . . .  . 
Radio Shack® TRS-80 Color Computer 
26-3001 4K Color Com puter . . . . . . . . . . . . . . . . . . . . . . . .  . 
26-3002 1 6 K  Color Computer . . . . . . . . . . . . . . . . . . . . . . .  . 
26-3003 32K Color Computer . . . . . . . . . . . . . . . . . . . . . . .  . 
Epson® MX-80 Printer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hewlett-Packard® H P-85 Personal Computer . . . . . . . . . . . . . .  . 
Hewlett-Packard® H P-125 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

List Price 

3,899.00 
4,495.00 

999.00 
1 ,995.00 
2,495.00 

399.00 
599.00 
699.00 
645.00 

3,250.00 
3,750.00 

Check You Save 

3,299.00 600.00 
4,045.50 449.50 

859.00 1 40.00 
1 ,795.50 1 99.50 
2,099.00 396.00 

3 1 5.00 84.00 
4 75.00 1 24.00 
585.00 1 1 4.00 
499.00 1 46.00 

2,499.00 751 .00 
Cal l  for Price 

Pan America n E lectron ics 
CALL T O L L  F R E E  800/531 -7466 • (Operator 1 3) • Texas & Pri ncipal  N u m ber 51 2/581 -2766 • Te lex 767339 

Dept. 1 3  • 1 1 1 7 Conway Avenue • M i ss ion ,  Texas 78572 
FORT WORTH BRANCH :  

291 2  N .  M a i n ,  Fort Worth, Texas 761 06 • Phone N u mber 81 7/625-6333 • Te lex 794836 
TRS·BO Is a Trade marl< of Tandy Corp. 
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SPECIALS an I NTEGRATED CIRCUITS 
6502 7.45 1 0/6.95 50/6.55 1 00/6.1 5  
6502N6512A 8.40 1 0/795 50/735 1 00/6 90 
6520 PIA 5.15 1 0/4.90 50/4.45 1 00/4.1 5 
6522 VIA .6.45 1 0/6 1 0  50/575 1 00/5.45 
6532 790 1 0/7.40 50!7 00 1 00/6 60 
21 1 4-L200 375 25/3.50 1 00/3.25 
21 1 4-L300 3.1 5 25/2.90 1 00/2.65 
2716 EPROM 7.00 5/6 4 5  1 0/5 90 
2532 EPROM 1 4.50 
6 1 1 8  HIIIUI ZK 1 8 CMOS RAM 1 4.50 
41 1 6  8 far 1 7  
Zero Insertion Force 24 pin Socket 2.00 
6550 RAM (PET 81<) 1 270 
S-1 00 Wire- Wrap Socket 2.40 

A P Products 1 5% OFF � � A P HDbby-B iox 1 5% OFF 

TH E STAR M O D E M  
f1111 l'rnttce/llftlllln Dill Sy1t11111 

RS232 MODEM 
IEEE 488 MODEM 
RS232 CCITT 
IEEE 488 CCITT 

SALE $ 1 28 
SALE $ 1 99 

$ 1 70 
$270 

We carry Apple I I+ from 
Bel l  & H owel l  

fuUFORTH+ lor A"l1 I I  $75 
A full-featured FORTH with enhancements. Conforms to 
FORTH Interest Group standards. 

FORTH lor PET by Cargile/Riley $50 
Full FIG model with all 79 Standard extensions. 

MlliCIIII,IItr far FORTH for independent object code 30 

KMM M  PASCAL lor PET/CB M  $85 
Includes translator for true machine language object code. 

EARL lor PET/CBM 65 
Editor, Assembler, Relocator, Linkeditor. 

Super1i11phlcs - BASIC Llnguage Exlenslona 30 
Fast Machine Language G raphics routines for PET/C BM. 

SM-KIT - Supor PET/CBM ROM ba11d Ulllltlu 40 

SubSORT lor PET/CBM by James Strasma 35 
Flexible general purpose machine language sort routine. 

PaporMale 60 Command Ward Pracnsor (Riley) 40 
Full-featured CBM/PET version with tape or disk text files. 

FLEX-FILE Data Ball/Report Writer/Mall Ust 60 
Versatile PET/CBM data handling system by Michael Ailey. 

4 Part Mulic Sysbm for PET/Cii M  $60 
Includes Visible Music Monitor and 0/A Converter. 

�commodore 

CBM-PET SPEC IALS 
list SALE 

8023 Printer - 1 36 col, 1 50 cps bHJirectional (995) 775 
8300 (Diablo 630) Daisy Wheel - 40 cps 

bi-directional (2250) 1 725 
8032 80 x 25 CAT, business keyboard ( 1 495) 1 1 00 
Micro Mainframe ( 1 995) 1 600 
8096 Board (extra 64 K RAM for 8032) (500) 400 
8050 Dual Disk Drive - 1 megabyte ( 1 795) 1 345 
8250 Dual Disk Drive - 2 megabyte (21 95) 1 760 
CBM I E E E  Modem (395) 1 99 
401 6 full size graphics keyboard (995) 795 
4032 full size graphics keyboard (1 295) 999 
4040 Dual Disk Drive - 330,000 bytes (1 295) 999 
2031 Single Disk Drive - 1 65,000 bytes (695) 560 
4022 Tractor Feed Printer (795) 630 
C2N External Cassette Deck (75) 65 
VIC 20 Color Computer (299) 259 
VIC 1 5 1 5  Graphic Printer (395) 3 1 5  
Used CBM/PET Computers CALL 
8024-7 High Speed Printer ( 1 995) 1 34 5  

WE WILL MATCH ANY ADVERTISED PRICE 
*** EDUCATI ONAL D ISCOU NTS *** 

Buy 2 PET/CBM CIIII,Mtl11, llCIIII 1 FREE 

WordPro 3 Plus - 32K CBM. disk, printer 200 
Word Pro 4 Plus - 8032, disk, printer 300 
OZZ Data Base System for CBM 8032 335 
VISICALC for PET, ATARI, or APPLE 1 55 
Sill-KIT - Sl,lr PET ROM UHIItln 40 
Programmers Toolkit - PET ROM Utilities 35 
PET Spacemaker I I'  ROM Switch 36 
2 Meter PET to IEEE  or IEEE to IEEE Cable 40 
Dust Cover for PET 7 
I E EE-Parallel Printer lnte. ;dee for PET 1 1 0  
IEEE-AS232 Printer Interface for PET 1 20 
The PET Revealed 1 7  
Library of PET Subroutines 1 7 

RAM/RO M for PET/C BM 
4K Dr SK bytn af  11ft ROM wit� a,llml B1H1ry B1ckllp. 

Adds extra RAM which can be write protected like ROM. 
4K ¥111111 - SBO BK V111ln - S 1 20 B1tllry BKku' - S30 

EPROM Programmer for CBM/PET 

Watanabe 

I ntelligent 
Plotter 

WATANABE WX4671 l'lllltr 
WATANABE WX4675 6-,H l'llll1r 

DISK 
SPECIALS II 
SCOTCH (3M) 5" 
SCOTCH (3M) 8" 
Verbatim 8" Double Dens. 
Verbatim 5" Datalife 

1 0/2.75 50/2.65 1 00/2.60 
1 0/2.80 50/2.70 1 00/2.65 
1 0/3.45 50/3.35 1 00/320 
1 0/2.45 50/2.40 1 00/2.35 

(add 1 .00 for Verbatim 5" plastic storage box) 
BASF 5" soft 1 0/2.40 20/2.35 1 00/2.30 
Wabash 5" in Plastic Box 1 0/2.70 50/2.60 1 00/2.50 
Wabash 8" in Plastic Box 1 0/2.75 50/2.65 1 00/2.55 

WE STOCK MAXE L L  DISKS 
1 o foi 3.95 

8" - 2.85 5" - 2.1 5  
Diskette Storage Pages 
Disk Library Cases 
Disk Hub Rings 8" - 50 for 7.50 5" - 50 for 6.00 

CASSETTES · AGFA PE-6 1 1  PREMIUM 
High output, low noise, 5 screw housings. 
C-1 0 1 0/.56 50/.50 1 00/.48 
C-30 1 0/.73 50/.68 1 00/.66 
All other lengths available. Write for price list 

SPECIALS 
EPSOM Mx-BO Prill1r 
EPSOM Mx-BO ffT Pl11!1r 
EPSOM MX-70 Pr111er 
EPSOM MX-1 DO Pr11llf 
Centronics 739 Printer with dot graphics 675 
STARWRITER D1l1y W�llf Prill1r 1 445 
Zenith ZVM-1 2 1  G reen Phosphor Monitor 1 1 5 
Arndek Color Monitor 355 

ALL BOOK and SOFTWARE PRICES D I SCOUNTED 
OSBORN E/McGraw-Hill, HAYDEN, SYBEX,etc. 

Synertek Systems 
SYM-1  Microcomputer SALE 1 99 
SYM BAS-1 BASIC or RAE 1 /2 Assembler 85 
KTM-2/80 Synertek Video and Keyboard 349 
KTM-3/80 Synertek Tubeless Terminal . 385 _71NITN 1 data · systems 
Z90-80 64 K 2 1 70 
Z90-82 64 K, 1 double dens. drive 2395 
Z89-0 48K 1 950 
Z89-1 48K. 1 drive 2 1 50 
Z67 10 Megabyte + Floppy Drive 4495 
Z37 1 .3 Megabyte Dual Floppy 1 495 
Z25 High Speed Printer 1 1 95 
Z19 Video Terminal (VT-52 compatible) 665 
ZVM-1 21  Green Phosphor Monitor 1 1 5  
All Zenith Software discounted 

800 Computer 
400 - 1 6K 
8 1 0  Disk Drive 
825 Printer 
850 Interface 
822 Printer 
Paddle Pair 
Joystick Pair 
1 6K RAM 
Assembler/Editor 
Telelink 

� 
ATARr 
SPECIALS 

749 DOS. 2 21  
329 Pilot 68 
449 Microsoft BASIC 68 
629 Educ. Series 20% off 
1 3 9  MISSILE COMMAND 3z 
359 ASTEROIDS 3Z 

1 7  STU RAIDERS 32 
1 7  Space Invaders 1 7  
85 Music Composer 4 5  
46 Chess 30 
20 Super Breakout 30 

Write for prices on other Atari items. 

- WRITE FOR CATALOG 
252 Bethlehem Pike A B C I Add $1 .25 per order for shlpplng We pay balance of UPS surface 
Colmar. PA 1 891 5 21 5·822·7727 ompu ers charges on all prepald orders Pnces hsted are on cash diSCOUnt 

bas1s Regular pnces slightly higher Pnces subject to change 

C i rcle 3 on i nquiry card. 



Circle 284 on i nqu i ry card . 
M U LTI BUS 

B LC 80/1 1 $ 1 50 
SBC 80/30 $450 
SBC 204 $450 
SBC 534 $500 

DATAC U B E  R M - 1 1 9  64K Dynamic 
RAM, with memory refresh + more.  
. . . . . . . . . . . . . . . . . . . . . . . . $595. 

SBC 556 $200 C E NT R A L  DATA 1 28K Dynamic 
SBC 7 1 1 $500 R A M ,  featuring 8/1 6  bit addressi ng, 
SBC 6 1 4  $ 1 00 more . . . . . . . . . . . . . . . . . . . . $1 399. 

N EW YEAR'S SP EC IALS 

1 )  80/1 1 '  204, 556 . . . . . . . . . . . . . . . . . . . . . . . . . . . $695 
2) 80/30, 204, 556 . . . . . . . . . . . . . . . . . . . . . . . . . . . $995 
3) 80/30, 204, Datacube R M - 1 1 9  . . . . . . . . . . . . . . . .  $ 1 400 
4) 80/30, 204, Ce ntral Data 1 28K . . . . . . . . . . . . . . . . $1 999 
5) Create your own co mbo. Ca l l  & we wi l l  be happy to price it 

fo r you.  Many more m u ltibus boa rds i n  stock to choose 
fro m .  (Th i s  offer good o n l y  wh i l e  supply lasts, so h u rry, 
fo l ks)  

DEVE LOPM ENT SYST EM CO R N E R  

M D S  230, Complete,  factory fresh . . . . . . . . . . . . $9999 
Note: We usua l l y  have other deve lopment systems in stock, 

l i ke M D S  800, 235, etc. ,  so give a j i ng l e  to see what Oracle's 
e l ves have coo k i ng .  

E N DS & ODDS 

Miscel laneous goodies have been accumulating at Orac le.  Here's a chance 
to pick up some terrific buys. P lease act quickly,  as many of these 
won't last long. 
Memo rex 660 50 Mby hard d i s k  drive . . . . . . . . . . . . . . . . . . . $1 000. 
Versatec 1 1 0 E lectrostatic printer . . . . . . . . . . . . . . . . . . . . . . $6999. 
General A utomation 1 6/440 with a m u ltitude o f  periphera l s  . .  $ 1 4,000. 
P D P  1 1  /34A with 32K memory ,  operator's console, and m uch m uch 
more. A veritable steal at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $7500. 

Terms of sale: MC!V ISA O . K .  COD shipments with 25% deposit. 
Purchase orders accepted from q u a l i fied f i rms and i n stitutions. A l l  goods 
subject to prior sale, and :--·;�.,. subject to cha nge without notice. 
Shipping/hand l i ng extra. CA residents add sales tax .  

IC RAMAGANZA PARTSALA N C H E  

RAM 1 -49 - 50-99 1 00+up 

2 1 04  $1 .00 $ .75 $ .65 

41 1 6  2.25 2. 1 5  2.00 

4 1 64  1 7.00 1 5.00 1 3 .00 

2 1 1 4  (450) 
21 1 4  (300) 
4044-25N L 

6 1 04-3 
5 1 01 L 
2 1 4 7  
EPR OM 
5203Q 

5204Q 
2708 

271 6 
2732 

68764 

2.25 2.25 2.00 
2.50 2.25 2.00 
3 . 2 5  3.00 2.75 
2.00 1 . 75 1 . 50 

3.00 2.85 2.75 
3 . 50 3.25 3 . 1 5  

1 -49 50-99 100+up 

$7.50 $6.50 $5.50 

7.50 6.50 5.50 
3.25 2. 75 2.50 
5.00 4.50 4.00 

1 2 .00 1 1 .00 9.00 

30.00 25.00 20.00 

CPU 
Z80 

Z80A 
6502 
8085A 
9900 

1-49 50-99 1 00+up 

$8.95 $8. 75 $8.50 
9.95 9.75 9.50 
6.95 6.85 6.75 

1 0.00 9.00 8.75 
25.00 23.00 20.00 

MISC 1 -49 50-99 100+up 

3242 $9.00 $8.00 $7.00 

8202A 45.00 43.00 40.00 
8255A 5. 75 5.65 5.50 
M M 5303/ 
TR 1 602B 4.00 3.85 3.75 
9901 4.00 3 .  75 3.65 

Complete listing of Oracle's inven tory available for the asking. Please 
write/call tq be placed on our mailing list, and thus receive the latest 
& greatest from Oracle. 

Oracle is in terested in buying/swapping/selling any/all makes & 
breeds of compu ters, peripherals, and related subjects. If you wish to 
trade your micro for a mini, mini for a micro, both for a player to be 
named later, and everything up, down, and in between, we may be able 
to assist. We accept virtually any type o f  gear as trade-ins when purchas
ing from us. Call us for the fullest of particulars. Intel, National, DEC. 
HP, DG, & Motorola our specialties. 

If you are interested in products by: MICROBA R, D ISTRIBUTED 
COMPUTER SYSTEMS, ETI MICRO, VOTRAX, HEURIKON, INTER· 
PHASE, ELECTRONIC SOL UTIONS, TODD PRODUCTS, DIGITAL 
PA THWA YS, E TC., give us a shout. We are not formal distributors o f  
same, but frequently have their MUL TIBUS goods in stock, o r  at  our 
fingertips. Call/write for details. 

Oracle Electronics & Trading Co., I nc. 
P.O. Box 921 Palo Alto, CA 94302 (4 1 5) 9 6 1 -4920 

R3 For Three 8" or 
5%'' Disk Drives 

S-1 00 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 

53 2 i n  1 Un it fo r  S- 100 and 
two 8" or 51/4 ' Disk Drives . I t  fits 
most Disk System Mainframes. 

ITEM USED FOR 
KIT 1 1 S CARDS SOURCE 
KIT 2 SYSTEM SOURCE 
KIT 3 DISK SYSTEM 

@ + 8 Vdc 
1 SA 

.2SA 
1 SA 

@ - 9 Vdc @ + 16 Vdc @ - 16 Vdc @ + 28 Vdc SIZE W x 0 x H 

1 A  

2.SA 2.SA 1 2" x S" x 4 % "  
3A 3A 1 2" X S" X 4"ls" 
2A 2A 4A 1 4" X 6" X 47fs'' 

PRICE 
S4.9S 
6 1 .95 
69.9S 

DISK DRIVE POWER SU PPLy "R3" REGULATED, OPEN FRAME, ASSY. & TESTED . . . . . . . .  ' . .  ' . . . .  ' .  69.95 
SPECS + SV @ SA OVP, - SV @ 1 A  + 24V@ SA. SHORTS PROTECT 2 SIZES AVAIL . . 1 . ) 9" (W) x 6'14' (D) x 43/s . (H)  2) 9" (W) x 4 7/s" ( D )  x SV4' (H) 
OPTION 1 )  REPLACE + 24V BY + 1 2V. 2. ) FOR SIZE 1 ONLY. ADD .±. 1 2V @ 1 A. AT AN ADDITIONAL $ 1 2.00. 
IDEAL FOR THREE 8" or S'l• FLOPPY DISK DRIVES. SUCH AS SHUGART 801 /8S 1 .  SIEMANS FDD 1 00-8/200 - 8 OR 1 00 - S ETC . 

DISK SYSTEM PWR SUPPLy "S3" OPEN FRAME, ASSY. & TESTED.  COM PACT SIZE:  1 0  (W) X 6 ( D )  X s (H) 97.95 
REGULATED OUTPUTS FOR DI SK DRIVES + SV @ 4A - SV @ l A. + 24V @ 4A (OR + 1 2V @ 4A) SHORTS PROTECT 
UNREGULATED OUTPUTS FOR S - 1 00· + 8V @ 1 4A .±. 1 6V @ 3A. (OPTION ADD OVP FOR + SV ADD $5 00) 
A COMPLETE U N I T  FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING 12 SLOTS & TWO 8" or s v, . . DISK DRIVES 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 
ITEM 

T1 
T2 
T3 T4 
T5 

PRIMARY SECONDARY # 1  SECONDARY # 2  SECONDARY #3 SIZE W x 0 x H PR ICE 

1 1 0/ 1 20 2 X 8 Vac, 1 SA 28 Vac, CT, 2.5A ·- ---- 33/ 4' X 35/s" X 3'1s'' 22.95 SH IPPING For each power supply $5.SO in 

1 1 0/ 1 20 2 x 8 Vac, 2SA 28 Vac, CT, 3.5A 3'14' x 43/s" x 31/s" 28.95 
Calif., $8.00 in other states, $ 1 8.00 in Canada. .. ----
For each Transformer $S.OO in al l  States, 

1 1 0/ 1 20 2 x 8 Vac, 1 SA 28 Vac, CT, 2.5A 48 Vac, CT, 2A 33/4' X 43fs'' X 31/s" 30.95 
1 1 0/ 1 20 2 x 8 Vac, 6A 28 Vac, CT, 1 .SA 48 Vac, CT, 3A 33/4' X 35fs'' X 31/s" 23.95 

$ 1 2.00 in Canada. Calif. Residents add 6 %  
Sales Tax. 

1 1 0/ 1 20 2 x 8 Vac, 6A 28 Vac, CT, 2A 3" X 3" X 2'/i' 1 5.95 

MAIL ING ADDRESS: SUNNY INTERNATIONAL SH IPPING ADDRESS: 

� TORRANCE CA 9051 0 (TRANSFORMERS MANUFACTU RER) 221 291!2 . VERMONT AVE � � - --� P 0 BOX 4296 S (t--� � TELEX: 830-5010 ' (2 1 3) 328-2425 MON-SAT 9-6 
TORRANCE, CA 90502 .., 

ANSWER BACK FOR TELEX SUNYCO TRUC , I 
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Ohio Scientific Superboard II s329. 

• It's first complete computer 
system on a board. 

• Superboard II uses the ultra power
ful 6502 Microprocessor 

• BK Microsoft BASIC-in-ROM 

• 4K static RAM on board, expand
able to BK 

• Full 53-key keyboard, with upper 
and lower case. Plus user expand
ability. 

· 

• Video interface and audio cassette 
interface. 

The Ohio Scientific Superboard I I  at 
$329 - in today's economy - has got 
to be the best buy by far. It will enter
tain you with spectacular graphics 
made possible by its ultra high resolu
tion graphics and super fast BASIC. It 
will help you in school or industry, as an 
ultra powerful scientific calculator. Ad
vanced scientific functions and a built-in 
"immediate" mode allow you 'to solve 
complex problems without 
programming. 

The Superboard I I  can be expanded 
economically, for business uses, or to 
remotely control your home appliances 
and security. Even communicate with 
other computers . 

Read what's been written 
about Superboard II: 
"We heartily recommend Superboard I I  

for the beginner who wants t o  get into 
microcomputers with a minimum cost. 
A real computer with full 
expandability." 

-POPULAR ELECTRONICS, MARCH 1 979 
"The Superboard I I  is an excellent 
choice for the personal computer en
thusiast on a budget." 

-BYTE, MAY 1 979 

Buy Now. Quantities Limited ! OS-650 V3.3 Operating System 
610 Board For use with Superboard I I  and Challenger 1 P. 
BK static RAM. Expandable to 24K or 32K system total. 
Accepts up to two mini-floppy disk drives. Requires + 5V 
@4.5 amps. 
Mini-Floppy Disk Drive Includes Ohio Scientific's PICO 
DOS software and connector cable. Compatible with 6 1 0 
expander board. Requires + 1 2V @ 1 .5 amps and + 5V 
@ 0. 7 amps. (Power supply & cabinet not included.) 
4KP 4K RAM chip set. 
PS-005 5V 4. 5 amp power supply for Superboard I I .  
PS-003 1 2V power supply for mini-floppies. 
RF Modulator Battery powered UHF Unit. 
C1 P Sams C1 P Service manual 
C4P Sams C4P Service manual 

$ 298 

31 1 

79 
45 
45 
35 

8 
1 6  

Ohio Scientific and independent suppliers offer hundreds of programs 
for the Superboard I I ,  in cassette and mini-floppy form. 

· 

Supports a command "KERNEL", Microsoft 9-digit 
BASIC, a 6502 Assembler Editor and debugger utility. 
Available for C1P, C4P and C8() floppy disk computers. 
• Expanded to a self-teaching operating system . V3.3 comes in 
a 6 disk set with an easy-to-follow manual which leads the first 
time user from the operation of simple menuized programs 
through programming in BASIC and storing data on disk to a 
complete program development system w1th advanced 
capabilities. 
• BASIC feature expansions including a full feature screen 
editor, full upper/lower case compatibility with ' 'Normal' '  
typewriter operation, PRINT USING, and screen formatting 
capability. 
• Improved graphics support including direct X, Y plotting and 
the ability to dump medium resolution (64 x 1 28) graphics 
directly to the AC-1 9A low cost printer. 
• Enhanced utilities including greatly simplified Create. Initialize 
and Delete functions, new Single D1sk Copier, a communications 
support utility for the optional modem and Resequencer. 
• Compatible with OS-65D V3.2 files and programs but has 
greatly improved disk 1/0 throughput. 
24K Ram Required Only $79 

Freight Policies All orders of $1 DO 
or more are shipped freight prepaid. Orders of less then 
$100 please add $4.00 to cover shipping costs. Ohio residents add Ohio Sales Tax. 

To Order: Or to get our free catalog CALL 1-800-321-5805 TOLL FREE. Charge your 
order to your VISA or MASTER CHARGE account. Ohio residents call: [216) 464-8047. Or 
write, including your check or money order, to the address listed below. [Z] . Hours: Cell Monday thru Friday. · 8:00 AIM to 5:00 PM Eastern Time 

TOLL FREE: 1-800-321-5805 

Guaranteed ShiDment 
Cleveland Consumer Computers & Compooents guarantees shipment of computer systems within 48 hours upon receipt of your order. Our failure to ahip 
within 48 hours antitlaa you to S35 of aoftware, 
FREE. I 

CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 
P.O. Box 46627 
Cleveland, Ohio 44146 

- - - - - - - - - - - - - - - - - - - - -
1 Order Form: NAME: 1 CLEVELAND CONSUMER I COMPUTERS & COMPONENTS ADDRESS: I P.O. Box 46627 Cleveland, Ohio 44146 CITY:  STATE: ZIP: ___ _ I O Superboard II $329. I 0 61 0 Boord $298. 

PHONE: ________________________________________ ___ 

I Payment by: VISA MASTER CHARGE MONEY ORDER I 0 Mini-Floppy Disk Drive $31 1 .  
Credit Card Account # ----------------------

1 0 RF Modulator $35 . Expires lnterbank # [Master Charge) I 0 OS-65D V3.3 (Specify System) $79 .  T OTAL CHARGED OR ENCLOSED $ [Ohio Residents add Ohio Sales Tax) 

I 0 C1 p Sams Service Manual $8 Orders of less than $100, please add $4,00 to cover shipping. costs. Orders will be accepted from u.s. and Canada only . •  · All prices quoted are U.S., date of pubhcat1on, standard UPS shipping FOB the factory. 
(Attach separate Sheet for other items.)  PRICES SUBJECT TO CHANGE WITHOUT NOTICE B · - - - - - - - - - - - - - - - - - - - - - - ·  

Circle 76 on inquiry card. BYTE january 1982 459 



� BASF 
SAVE 40% 

5 "!/.i ' ' Specify soft. 
4 1 0 or 1 6 sector 

Flexy
Disks ® 

Write for our 
complete list. 

Price/ 10  

1 side/single density . . . . . . . . • . . . .  $ 2 6 . 7 0  
1 side/double density . . . . . . . • . . . 3 1 .90 
2 sides/double density . . . . . . • . . . . .  37. 1 0  

8 1 1 Specify soft 

or 32 sector 

1 side/single density . . . . . . . . . . . . . .  26.70 
1 side/double density . . . . . . . . • . . . .  3 1 .90 
2 sides/double density . . . . . . . . . . . .  41 .60 

CHECKS - VISA - MC - C.O.D. (3 73) 7 7 7- 7 780 ADD $ 2  SHIPPING 

L YBEN C O MPUTER SYSTEM S  
2 7 204 Harper Ave . 

St . Clair Shores , Ml 4808 1 

Circle 217 on Inquiry card. 

• EPSON 
• ZENITH 
• MAGNOLIA 

MICROSYSTEMS 
• CP/M-COMPA TI BLE 

SOFTWARE 

Circle 32 on inquiry card. 

- FOATH·Iike direct threaded i nterpretive system with 
structured assembly language (8080 mnemonics). 

- Applicat ion development can utilize all  CP/M (tm) 
capabilities (editor, fi le system, etc.). 

- Includes re-entrant mull!-task executive with counti ng 
semaphores lor T ASKIMSG synchronization. 

- Supports strings, single and double precision integers. 

- Capable of generating ROM-based stand-alone systems 
for dedicated appl ications. 

- All  source code supplied. No royalties on derivative soft-

- Fully documented with 200 page reference manual in
cluding glossary and index of all  standard words. 

-Training seminar available on request. 

- Send check or money order for $495.00 to receive manual 
and system (8'' single sided single density diskette). Demo 
system with manual $75.00. Manual only $45.00. Alabama 
residents add 6% sales tax. 

U� UNITED CONTROLS CORPORATION 
P 0 Box 1,620 Huntsville, Alabama 35802 
(205) 837-6144 

Circle 371 on inquiry card. 

64K-200ns RAM (Japanese) 8/$79.95 
16K-250ns RAM (N EC) 8/$9.95 

Color R.F. Modulator Kit: (5V) 
$1 4.95 

14 Amp.S-100 Power Supply Kit 
$29.95 

50·60Hz, 100-240 VAC Includes R.F.I. filter 
and aux. 110V winding lor fans and/or 

floppies 

SEAGATE 506 5MBy hard disk 
with S-100 controller, cables & 

full hardware and software 
documentation. $2195 

(add $100.00 lor CP/M) 

Please include cost of shipping, handling and 
insurance. We are philosophically against VISA & M.C. (lor 5% who wouldn't be?) 

Dealin ' Electronics 
735 Loma Verde, Palo Allo, CA 94303 

41 5-493-5930 
Send 36 'SASE for our 16 page flyer. 

Circle 1 1 9 on inquiry card. 

THE 
MISSING LINK 

� 
Adapt IBM ET50, 60. or75to Apple ll or I l l  with our Missing Unk for word processing 
quality output. 
• Does not affect normal typevvriter �ation 
• Typevvriter still qualified for IBM maintenance con-

tract 
• Interface isolates the Apple from the typevvriter 
See our full page ad in May 1980 BYTE. Check with your local Apple dealer or to order call: 1 -800-845-271 2  (In S.C .. call 
1 -800-922-5528) 

If you need ""'rd processing software. we offer 
ManuSa-ipter in t'v\10 versions: Beginner $95, 
Advanced S1 95 
·s.c. residents add 4% sales tax 

lr.iCl�®!Ji]J[9)llilSystems g � . ,  �r> · "··•• • I W D\ . •�1 � ·  • <;.0 ' "' ·' 6 • • S • ·'••� ' '  e<!l l" < tw.l• 

Circle 87 on i nquiry card. 

GRAPHICS HARDCOPY 
O N :  E P S O N  P R I N T E R S  

C E N T R O N I C S  739 
I D S  445G 

T R E N D C O M  
Dumps anything o n  the screen t o  the printer 

To Order Toll Free � 1 -800-344-7493 I '• � In CA. & for Service 12091 667·2888 :.l '! '::MACROTRONICS. inc. . =j � 1 1 25 N. Golden State Blvd. ::::: 
Turlock, Ca lifornia 95380 c o D  

Circle 219 on inquiry card. 

F1..1.,l; INTO • • • • •  
ACCESS 

The Journal of HicrOCOfllluter 

Applications 

At 1 ast ! 
A journal for enqineerinq anrl 
scientific applications of 

r�icrOCOfllluters .  ACCESS covers :  

r��r ical anal�sis, ecor�ics, 

project plari.inq & ManageMent, 

personal finance & other topics 

of interest to engineers & 
scientists. Charter subscr iber 

rate 6 issues for $16, SaMple 

issue $3, 0 0 ,  Send ched., 1'101'� 
order or Pl�chase order to 

ACCESS, PO Box 12847, Research 

Triangle Par�., NC 27709, 

Circle 5 on Inquiry card. 

ANALOG - DIG ITAL 
DIG ITAL- ANALOG 

CONVERSION MODULES 

SOFTWARE 
GAIN CONTROL 

IC)h urocy - f)f(){ rnmmn .J c go1 1 "> ru e ot10 
omphfu:�r - custom board test - S-100 - 2 tc IS khz 
conversion t1mc - mixable high and low inputs - gain 
from 1 to 1024 - 12 b1r •,nmplc ond hold omphf1er 
8-chonnr.l d1ffcrcnt1ol - 16-channel - analog to dJ91tOI 
h19h CIUt 1rmy - programmable gain instrumentation 
ompl_ifier - w•;tom bonrd rcc..t - S-100 - 2 to 15 khz 
conversion time - m1wblr. h1C)h and low 1nputs - go1n 
from 1 to 1024. - 12.t)it -- somple and hold amplifier 
8-<hannel differential - 16 channel - analog t.a digital ��� � ��:�u�o�sr�rrf�r��;�o� �1001

n
2
t
r2��

n
l
t
�
r
��� 

For additional details about the AD-100-a and other 
fine California Data corporation 100% individually ����T�e ���g ����g��

t
bJT����

t
�o;

i
r���e�hr

e
e;��g�� 

write or call us. 

CALIFORNIA DATA 
CORPORATION 

3475 Old Conejo Road. Suite C·10 
Newbury Park. CA 91 320 

18051 498-3651 

Circle 67 on inquiry card. 

C i rcle 288 on i nquiry card .. 



Jim-pal( 
electronic components 

Belmont, Cal ifornia 94002 

- TT L -
7400 . 2/.85 
7402 . 2/.85 
7404 0 0 2/.85 
7406 0 . 2/1.19 
7407 . 2/1.19 
7408 0 0 2/.89 
7410 0 0 0 2/.85 
7414 0 •• .99 
7417 0 : 2/1.10 
7420 2{.85 
7447 0 .19 
7474 .69 
7475 0 79 
7476 . 69 
7485 0 . 1. 19 
7486 . 2/1.19 
7489 2.99 

POTENT! 

.-A!Jth � 
2 Watt @ 70'C 

7/8" Slotted Shaft 
Linear Taper 

1K, 5K, 10K, 25K, 60K, 
100K, 1 Meg 

CMU . . . . . .  $2.95 

7490 .85 
7493 0 .85 
74100 . 0 . 2.25 
74109 0 0 2/1.19 
74121 . .69 
74123 0 .99 
74150 0 . 1.95 
74154 0 . 1.95 
74157 0 .99 
74161 . . 1.19 
74164 0 . 1.59 
74174 0 . 1.59 
74175. . 1.49 
74192 0 . 1.19 
74193 0 . 1.19 
74367 0 .99 
74393 . . 1.95 

I I 

3/4 Watt @ 70'C 
15 Turn Pot. 
Linear Taper 

100 Ohm, 500 Ohm, 
1 K ,  5 K ,  10K, 60K, 
1 0 0 K ,  500 K ,  1 M e g  

830P . . . . . . .  $1 .79 

5-WAY DC VOLTAGE ADAPTER 
With Universal Plug & 9V Battery Snap 

Seleclive voltage: 6,9,12VDC. 
Pol. selection ( + /-). 6' 
line - adapter to 
p l u gs. 6" l i n e  -
adapter to batt. snap. 
120V/60Hz. 300mA. 
DC6912 . . . . . . .  $9.95 

One-Stop Component Center 9 
This is a partial l isting of- over 600 items avai lable 
from 600 authorized Jim-pak Distributors: 

C4ihQae IPines) 
REPLACES THE TELEPHONE RINGER BELL WITH 

A SELECTION OF 30 FAMILIAR TUNES 

� ...... •,_EJI-------s�1 • 
Telephone PT030 Wall Jack 

FEATURES 

\W LS Schottky IW 
74LSOO. .55 74LS109 . . .75 
74 LS02. .55 74 LS123 . 1 .49 
74 LS04. .69 74 LS138 . 1 .29 
74 LSOS. .55 74 LS139 . 1.29 
74 LSlO. .55 74 LS154 . 1.95 N U �  I� NUID . I� 
74LS30. .55 74LS161 . 1.29 
74LS32. .69 74LS174 . 1.19 
74LS38. .69 74LSI75 . 1.19 
74LS42. 1.29 74LSI92 . 1.49 

Replaces monotonous telephone ringer bel l .  Easily connects 
to any standard phone. Use alongside regular  phone or replace 
remote ringer elsewhere in  bui ld ing or outside. FCC approved . 
Use on any phone system - worldwide. Use d ifferent tune to 
identify extension phones. Microprocessor controlled. Adjust. 
val. control and variable tune speed control. Operates on 2-9V 
batteries or AC Adapter (not incl.). 

74LS47. 1.29 74LSI93 . 1.49 
74 LS48. 1.79 74 LS221 . 1 .49 
74 LS73. . 75 74 LS244 . 1 .89 
74LS74. .69 74 LS245 . 3.49 
74LS75. .75 74LS367 . .89 
74LS85. 1 .49 74LS374 . 1.95 
74LS90. .89 81 LS97. 2.29 

PT030 Phone Tunes . . . . . . . . . . . . . . . . .  $49.95 SOCK ETS AD30 AC Adapter . . . . . . . . . . . . . . . . . . . $8.95 

� JE 215 Adjustable �Dual Power Supply Low Profile 
8 p i n  LP . 
14 p i n  LP . 
16 p i n  LP . 
18 p i n  L P . 
20 p i n  L P . 
22 p i n  LP . 
24 p i n  LP . 
28 p i n  L P . 
36 p i n  LP . 
40 p i n  L P . 

2/.59 0 2/.69 0 2/.79 0 2/.89 0 2/.99 0 2/1.09 

Wire Wrap 14 p i n  WW t i n  .75 
14 p i n  WW gold 1 .09 
16 p i n  W W  t i n  .79 
16 p i n  W W  gold 1.19 
24 p in WW gold 1.69 
40 p in W W  gold 2.75 
14 p ,  p l ug;cover 1.29 
16 p, p l u g;cover 1.39 
24 p. pi ug;cover 1.95 

0 79 
.82 
.99 

1.19 AI The Mol ex Line 

General D escript ion:  The J E 2 1 5 is a Dua l  Power 
Supply with i ndependent adjustable positive and nega
tive output voltages. A separate adjustment for each 
of the supp l ies provides the user u n l i m ited app l icat ions 
for I C  current voltage requ irements. The supply can 
also be used as a general a l l -purpose variab le  power D I OD ES & TRANS I STO RS supply. F EATURES: I N751 , 2/.59 2N2219A . . 2/1.19 • Adjustable regu lated power suppl ies, I N757 , 2/.59 2 N2222A . 2/.89 
·- ''\... pos. and neg. 1 . 2VDC to 1 5VDC. I N 1188. 2.69 2N2907A. 2/.89 • Power Output ( each supp ly ) : I N3600. 5/.99 2N3055 . .99 5VDC @ 500mA, 1 OVDC@ 7 50mA, I N4001. 4/.59 2N3772 . 2.25 1 2VDC @  500mA, and I N4004. 4/.69 2N3904 . 2/.69 

1 5VDC@ 1 7 5mA. I N4007 . . 4/.79 2N3906. 2/.69 • Two, 3-term ina l adj. I C  regu lators I N4148. . 10/.99 2N440 1 .  2/.79 
with thermal overload protection . I N4733. 2/.69 2N4403 . 2/.79 • Heat sink regulator coo l i ng I N4734. , 2/.69 2N5129. 2/.69 

CMOS � • L ED "on" indicato r  I N4735 . , 2/.69 2N5139 . 2/.69 ��� : :�� ��� d� : ����

e

!{��;�t�:

n

:�

r

,

u
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c

.:

i

:: 2"H 
i �m�: : ��:�� ��m�: : 27{:� �� :  d� :�:� U� JE21 5 Adj. Dua1 Power Supply Kit (as shown) . .  S24.9 5 CAPAC ITO RS 

4009 . .79 4047 2.75 Dipped Tantalum E L ECT ROLYT I C  4010 . ,79 4049 .79 ( P icture not shown but s imi l a r in construction to above) . 1 m fd @ 35V 2/.89 Jmfd @50V 3/.69 4011 . .55 4050 .89 JE 200 Reg. Power Supply Kit  (5VDC, 1 amp) . . $ 1 4.95 .47mf d @ 35V 2/.89 4.7mfd @50V 2/.59 4013 . .79 4051 1.59 JE205 Adapter Brd. (to JE200) ±5,±9 & ± 1 2V . .  $ 1 2.95 lmfd @35V 2/.89 !Omfd @50V 2/.69 4016 . .79 4066 .95 J E 21 0 Var. Pwr. Sply. Kit, 5·1 5VDC, to 1.5arnp . .  $ 1 9.95 2.2mfd @25V 2/1.09 22mfd @50V 2/.79 4017 . 1.39 4069 .69 1---------------------1 3.3m f d @ 25V 2/1.19 47mfd @50V 2/.89 4018 . . 1.39 4o1o .75 
DESK TOP ENCLOS U R ES 4.7mfd @ 25v 2/1.39 Ioomfd @ 5ov .59 

4020 . . 1.39 4071 .69 !Omfd @ 25V 1.19 220mfd @50V .69 4023 . . .49 4081 .59 33mfd @25V 3.95 1000mfd @25V 1.19 4024 . . 1.19 4093 1.19 
1 00V MYLAR 2200mfd @ !6V 1.39 
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-i .001-.0lmfd 4/.79 50V C E RAM IC 

CONN ECTO RS 

DB25P D-S u b m l n lat u re P lug  
DB25S D-Su b m i n lature Socket 
DB51226 Cover for DB25P/S 
22/44SE P.C. Edge 
UGBB/U B N C  Plug 
UG89/U B N C  Jack 
UG·l75/U UHF Adapter 
S0239 U H F  Panel Recp. 
P L258 U H F  Adapter 
PL259 U H F  Plug 
UG260/U B N C  Plug 
UG I094/U B N C  B u l khead Recp .  

IW L I NEAR IW 
LM301 N .  
LM305H . 
LM307N . 
LM308 N .  
LM309K . 
LM310f� . 
LM311 N .  
LM317T . 
LM318 N .  
LM319N . .  
LM320K-5 . 
LM7905T 
LM7912T 
LM7915T 
LM323 K .  
LM324 N .  
LM337T . 
LM339 N .  

.59 LM7805T 
1.39 LM7812T 
.75 LM7815T 

1.19 LM380N . 
2.25 LM 384 N . 
2.69 LM555N . 
1.49 LM556 N .  
2.29 LM565 N .  
2.95 LM566 N .  
2.95 LM567N . 
2.25 LM723N . 
1.75 LM741 N .  
1.75 LM 1310N 
1.75 LM1458N 
5.95 LM1488N 
1.29 LM 1489N 
2.29 LM !SOON 
1.29 76477 N .  

Circle 1 98 on inquiry card. 

1.75 
1.75 
1.75 
1.49 
2.49 

.69 
1.49 
1.95 
1.95 
1.79 

.79 

.65 
2.95 

.99 
1.59 
1.59 
4.49 
3.95 

.022mfd 4/.89 10pf-.022mfd 4/.59 

.047m fd 4/.99 .047mfd 4/.69 

. 1 m fd 4/1.19 .lmfd 4/.79 

.22mfd 4/1.29 

M I C RO P ROC ESSO RS 
ZSOA C P U  (4 M H z )  13.95 
MC6800 8 Bit M P U  8.95 
8080A CPU 6.95 
8212 8 Bit 1/0 Port 3.95 
8216 BI- D i rect i o n a l  B u s  Dr iver 4.49 
2513/2140 C h a racter Generator 12.95 

J-:;....;,.::...:....:..:.:...:..:.:.:.:...;..;.......::...::..:....:..:.......: _____ ...;_ ______ -1 ���5-1013 Jc{�1J;�� �e���ffer g:§� 
..... , ... , ...... -Un Power Your Electronics! Av-s-2376 sa- Key Key board En coder 11.95 

2114-2 4 K  Stat ic RAM (200ns) 3.95 
SOLAR CELL PAN EL KJT ��4116 ��gy

R
n�� l c R AM (250ns) �:�� 

• Output: 10VDC, to 100mA in Series .,_;;
2�71;.;6;_ __ ;;,;16.;.K.;..;;E;;,;P.;.R_;,O_

M....;(.;.+.;.5.;.V..;) ____ ....;9.;..9;.;5 
.. 5VDC, to 200mA In Parallel 

o Panel may be easily connected for 
Series or Parallel out 

o Over 11 square Inches of active ce ll 
surface 

o Voltage line tap @ O.SV Increments 
o Provision for charging batteries 
o Overall panel size: 

4 3/4"l X 4 Vl " H  X 1h "D 
T h e  J E305 Solar Cell Panel K i t  contains 2 0  ea. solar cells. O n  
the panel board are power l i n e  taps which allow the user t o  
select voltages (1 voltage at a time) from 0.5VDC to 10VDC. 
The appl ications of each panel can be further expanded by 
coupling additional panels in  series for more voltage or in 
parallel for more current. The premium grade solar cells pro
vide the current necessary for the operation of most portable 
transistor radios, small battery powered cassette tape 
players & u n l im ited experimental solar projects. 

J E305 . . . . . . . . . . . . . . .  $39.95 

Function Generator Kit 
.tf2.,108H ---·--·· ,,...,,u .. ., ,:...,.,, .. ,.,.,.,_., Provides 3 basic 

waveforms: sine, 
triangle and square 
wave. Freq, range 
from 1 Hz to 1 OOK 
Hz. Output ampli
tude from 0 volts 
to over 6 volts 
(peak to peak ). 
Uses a 1 2V supply 
or  a ±6V split sup
ply. Includes chip, 
P.C. Board, com
ponents & instruc· 
tions. 

J E2206B . . . .  $19095 
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Z-80 and 8086 FO RTH 
Z-80:!- FORTH-a complete program development system. Uses 
standard CP/M compatible random access disk Illes lor screen 
storage. Package Includes: Interpreter/complier with virtual mem· 
cry management, line editor, screen editor. Z·SO Assembler, de· 
compiler, utilities, demonstration programs, and 80 page user 
manual. System requi rements: Z-80 microcomputer, 48 kbytes 
RAM, CPIM 2.2 or M PIMS 1 .1. $50.00 

Z·80 FORTH WITH NAUTILUS SYSTEMS CROSS·COMPILEA. 

Extendlmodify the FORTH runtime system, recompile on a host 
computer lor a dllferent target computer, generate headerless 
code, generate ROM able code wHh Initialized variables. Supports 
forward relerenclng to any word or label. Produces load map and 
list ol unresolved symbols. 107 page manual. System require
ments as for Z·BO FORTH above. $200.00 

8086 FORTH with line editor, screen editor, assembler, and 
utllilles. Uses standard CP/M compatible random access Iiies lor 
screen storage. Requires 6066 or 8088 microcomputer, 64 kbytes 
RAM, and CPIM·86 operating system. 5100.00 

MACHINE TEST PROGRAM PACKAGE for Z-80 systems. Includes 
memory, floppy disk, printer, and terminal tests with all source 
code. Requires CP/M 2.2. $50.00 

All soH ware distributed on eight-Inch soft sectored single density 
diskettes. Prices Include shipping by first class or UPS within USA 
or Canada. COO charges eKtra. Purchase orders accepted at our 
discretion. (CP/M and MPIM are registered trademarks of Olgllal 
Research, Inc. Z-80 Is a registered trademark of Zllog, Inc.) 

Laboratory M lcrosystems 
4 1 47 Beethoven Street 
Los Angeles, CA 90066 

(213) 390-9292 

Circle 206 on inquiry card. 

STATISTICAL 
SOFTWARE 

ELF - Stepwise regression, fac
tor analysis, correlation coeffi
cients, crosstabs, simple statistics, 
t-tests, ANOVA, stepwise discrimi
nant analysis, a l l  BASIC transfor
mations and more . $ 200.00 

TWG/AR I M A  - Box-Jenkins for 
seasonal and non-seasonal models, 
identification, estimation and fore
casting. Introductory Price: $ 2 50.00. 

Each includes a database 
manager, numeric software key
pad, and is menu-drive n .  Each re
quires an Apple II with Applesoft, 
48K,  and DOS 3 . 3 .  

For further information, write 

7� 7f/� tfo-1. 
3907 Lakota Road 

P.O. Box 1 0 1 1 4  
Alexandria, VA 2 23 1 0  

"Apple I I  and Applesoft are trademarks of 
the Apple Computer Company 

Circle 387 on inquiry card. 

� QUA R TZ C R YSTALS -
.321 8-8 
.1390·8 
UOJ-A 
1.8432-A 
1.8437-8 
2.(1XJ.A 
2.m11-A 
2.4576-A 
2.500-A 
2.6657-8 
2.9950·8 
3.1m-A 
3.007-B 
3.200-8 
3_2168-A 
3.500-B 
3.579-8 
4.000·8 
4.1943-8 
4.3426-8 
4.4803-8 
4.6103-8 
4.6503-8 
4.8303·8 
4.9152·8 
5.000·8 
5.00811-8 
5.1203·8 
5.1850·8 
5.1856·8 

5.2428-8 
5.610·8 
5.1143-8 
5.!155-8 
5.982-8 
6.000-8 
6.144-8 
6.15030-8 
6.29780·8 
6..400-8 
6.5536-8 
6.12530-8 
6.7�-8 
6.0003-8 
7.0063-8 
7.0336-8 
7.1!116-8 
7.1636-8 
7.25116-8 . ..,_, 
8.0556·8 
8.1416-8 
8.1818-8 
8.3303-8 
8.4998-8 
8.5760-8 
8JAJ56-8 
8.9600·8 
8.9900-8 
9.4720a-8 

9.9336·8 20.000-8 361866-B 42.8518·8 46.8128·8 
!J.98408-8 20.4988-8 36.3636-8 42.8768-8 47.3168-8 
9.!13!160·8 22.1184-8 37.9628-8 42.9258-8 47B838-8 
10.000-8 22.6258-8 38.3768-8 42.9628·8 48.000·8 
101458·8 21i.J556-8 38.4448-8 43.(1003.8 48.3006·8 
10.4968-B 26.5006-8 38.62511-8 43.0078·8 48.6668-8 
10.77SS-8 26.fi706-8 38.92511-8 4lD743-8 48.7006-8 
!O.BZSS-8 27.000-8 39.3128-8 43.1858-8 48.8768-8 
10.8386-8 271m6-8 39.503a.B 431598-8 49.700U 
1 1.1360-8 27.6506-8 39.6668-8 43.3338-8 49.7338-B 
1 1.155-8 28.4006-8 39.7538-B 43.3708-8 49.8128-8 
1 1218&8 28.6276-8 39.8768-8 43.4078-8 !i01Sil5-8 
1111!00-8 28.7�-8 39.962S.S 43.4378-8 51D556-B 
1 1.4176·8 Z9.8758-8 40.4448-8 43.4448-8 51.3128-8 
1 1.6566-8 Z9.9378-8 40.5!128-8 43.5558-8 51.7118-8 
1 1.6816-8 30.11648-8 40.8128-8 43.6298-8 51.8506-8 
12.4411·8 30.Jiil6-8 40.8336-8 43.6668-8 52.8128-8 
14.3182-8 30.6258-8 40.8758-8 43.7118-8 56.7506-8 
14.4DI-8 30.8768-8 40.8888-8 43.8128-8 60.6006-8 
151IOJ·8 3 1.4378-8 40.92511-8 43.8148-8 60.7508-8 
15.4408-8 31 .7538-8 41.D008-8 43.8518-8 66.7506-8 
15.5006-8 31.9008-8 41.1666-8 43.88&8-8 70.4006-8 
1 6.IXXI-8 32.IXXI-8 41.3768-8 43.9258-8 75DOOS-8 
16.3848-8 33.2006·8 41.9378-8 44D008-8 90.8338-8 
172248-8 33.6258-8 42ll008-8 44,0378-8 99.!1668-8 
171422·8 34.5558-8 42.5836-8 44.3766-8 100.6668 8 
18.000·9 34.7538-8 42.6268-8 44.7178·8 101.4668-8 
18.4320-8 34.9176-8 42.71116-8 45.1256-8 103.0668-8 
19.4fB0-8 35.9256·8 42.75.38-8 46.3006·8 100.4668-8 
19.7508-8 36.000·8 42.8148-8 46.7006·8 104.9918-8 

All 'A' - S2.99 All '8' - S1.99 100A MOAE-OEOUCT5'·• 
ADD $1 .00 SHIPPING 

CAL. RES. ADD 6% SALES TAX 

FREE OSCILLATOR SCHEMATICS 

WITH ANY O R D E R  

QUALITY COMPUTER PARTS 
P.O. BOX 743 I CHATSWORTH. CA 9 1 31 1 

Circle 3 1 3  on inquiry card. 

LABELS 
99 

perM 
1 5/ 1 6"x3 Y 2 '  

1 up - p i n  feed 
white pressure 

sensitive 

PRICE INCLUDES SHIPPING 
Packed 5M per box - Min.  order 1 box -$1 4.95 
Check with order · Mass Residents add 5% Sales Tax ��o���.�:d���!;� 

Telephone: 617-963-7694 

Circle 71 on inquiry card. 

68 KFO RTH 
New SYSTEMS LANGUAGE for 
E R G  6 8 - 6 9 6  C P U  a n d  
Motorola's 
Compi ler ,  

KDM board. 0/S, 
Mon itor ,  MACRO 

Assembler, I n terpreter ,  Virtual 
Memory, Screen Editor, DBL 
Prec is ion Arithmetic and more. 
Enhanced F IG-FORTH Vocabu
lary. Envi ronment: stand alone, 
Bell Lab' s  U N IX, or Wh ite
smiths' I DRIS, etc . 

$795 
EMPI RICAL RESEARCH 

G ROUP, I NC. 
PO Box 1 1 76 

Mi lton, WA 98354 
206·631 -4855 

Circle 1 46 on inquiry card. 

� ScotcH 'W D I SKETIES 

SAVE 4 0 0/ Write for our 
10 complete list. 5 11' ' ' Specify soft, 74 1 0 or 1 6  sector 

#744 1 sidelsgl dens . . . . . . .  . 
#744D 1 sideldbl dens . . . . . . . .  . 
#745 2 sidesldbl dens . 

8 "  
#740 
#741 
#743 

Specify soft 
or 32 sector 
1 sidelsgl dens . .  . 
1 .sideldbl dens . .  . 
2 sidesldbl dens . .  . 

Pricel1 0  

. $ 2 6 . 7 0  
. 33.20 

. . .  40.30 

. . .  2 7 . 30 

. . .  35.80 

. . .  4 3 . 6 0  

CHECKS - VISA - MC - C.O.D. 13 13) 7 7 7- 7 780 ADO $ 2  SHIPPING 
L YBEN COMPUTER SYSTEMS 

2 7 204 Harper Ave. 
St. Clair Shores, Ml  4808 1 

Authorized Distributor Information Processing Products 

Circle 218 on inquiry card. 

3M 

N E W  for 
the 'B9 from 

D O U BLE D E N SITY 
D I SK C O NT R O LLER 

for both 51/4" & B"  drives 

only $595 complete 

including CP/ MTM 2 . 2 

MAGNOLIA MICROSYSTEMS , INC . 
281 2 Thorndyke W. ,  S eattle 981 99 

(2061 285-7266 (800J 426-2841 
CP/M is a trademark of Digital Res�arch. 

Circle 220 on inquiry card. 

SOFTWARE PROFESSIONALS 
CONSIDER CALIFORNIA! 

SYSTEMS DEVELOPMENT 

MICROCOMPUTER/BAY AREA . . . . .  TO $40K 

DIAGNOSTICS/SOFTWARE DEVELOPMENT 

SAN DIEGO . , . . . . . . . .  , . .  , . . . . . .  TO $32K 

SOFTWARE ENGINEER 

SIGNAL PROCESSING/BAY AREA . . .  TO S42K 

LOCAL NETWORKING ANALYST 

ORANGE COUNTY . . . . . . . . . . . . . . • TO $40K 

SOFTWARE ENGINEER/UNIX;" C 

BAY AREA . . . . . . . . . . . . . . . . . . . . .  TO $45K 

FOR MORE INFORMATION ABOUT THESE AND 

OTHER OPPORTUNITIES, CALL: 

(714) 565-4331 
WESTBROOKE SEARCH , INC. 
9320 CHESAPEAKE DRIVE, SUITE 202 

SAN DIEGO, CALIFORNIA 92123 

Circle 383 on i nqu iry card. 

RS-232 PRO BLEMS? 

Need to keep a hard copy of the data 
on a RS-232 line? Need to look at the 
data for trouble shooting? Use the 
DATA TAP to tap a CRT or printer in
to any RS-232 l ine. 
DATA TAP $34.95 postpaid 

Do you have a set of Modems that 
may not be working? Bypass them 
with the N U LL MODEM adapter and 
find out. 
NULL MODEM $24.95 postpaid 

Send for literature on these and 
other RS-232 problem solvers. 

Pay by: VISA, M/C, Check, PO. 

B & B ELECTRO N ICS 
BOX 475 / M EN DOTA, ll 61 342 

IL Residents add 5% Tax. 

C i rc le  48 on inquiry card. 



CRT CONTROLLER 

This Intel l igent CRT Controller 
uses an 8085A CPU & an 8275 1n
tegrated C RT Control le r. It 
features: 
• 25 1 ines (80 char./l ine) 
• 5x7 dot matrix 
• Upper & lowercase 
• Two 2716's (controller & char. 

generator) 
• Serial i nterface RS232 & TTL 
• Baud rates of 1 10, 150, 300, 600, 

1200, 2400, 4800 and 9600 
• Keyboard scanning system 
• Unencoded keyboard required 
• Uses + 5V & ± 12V Power Sup

pl ies 
• D o e s  not  have g ra p h i c  

capabilities. 
Documentation includes program 
l isting and composite video cir
cuit. 
Bare Board only 

(with doc) 
2716 Char.Gen. A 7 
2716 Program A 12  

80-244B Bare Board 

PARTS 
6502 MPU 
6522 VIA 
Z-80 M PU 
Z-80 PIO 
TW0 21 1 4 RAM 
271 6  
50 pin conn.  
Dip Jumper 2 ft. 

$49.95 
$39.95 
$24.95 

$9.95 
$9.95 
$9.95 
$9.95 
$9.95 

$14.95 
$5.95 
$4.95 

6522 APPLE II INTERFACE 

TheJBE6522 Parallel lnterfacefor 
the Apple II Computer, plugs 
directly into any slot 1 through 7 in 

81·260 "SLIM" 

the Apple. This card has 2 6522 Single board large scale Integra-
VIA's that provide: tion M icrocomputer. This 4.5 x 6.5 
• FourS  bit bi-directional 1/0 board u s e s  t h e  6502 

ports Microprocessor, two 6522 VIA's, 
• Four 16 bit programmable four 21 14  RAM's, 2516, 2716 or 

timer/counters 2532 EPROM. The ful ly buffered 
• Serial shift registers 22/44 pin bus Is simi lar to the 
• Handshaking KfM® , SYM® , and AfM® expan-
A 74LS05 1s for timing. Four16  pin sion connector. The four 8 bit 1/0 
sockets provide easy connections ports connect through 16 pin d ip 
to other peripheral devices. sockets. This board was designed 
jumpers with ribbon ��•-'•��'�'-1� �-;: ;.:.;;;..;;;.:.;., and Is Ideal for Per
also available from J 
Parallel 1/0 card lnhllifa.ces 
JBE EPROM prog 
U n d e rs tand !  
language 
board. l n  

Documentation In des basic 
user programs, a phoneme chart 
and listing of coded words to help 
you get started. Documentation 
for the Apple If® Speech Syn
thesizer Includes a <!isk with many 
user programs. 
81-088 Apple II Speech 

Synthesizer . 
81-120 Par-allel input 

Synthesizer · 
Prices Include the 
SC-01 sold seo·aratelv. 

6502 MPU, 6522 VIA, 2716 EPROM, 
RAM single board computer •• Single 5 
volt power supply at 400 Ma, T.wo In· 
dependent 8 bit 1/0 ports \'ofilh• hand· 
shake lines. RC controlled 1 Mtu: clock. 

Complete documentation. 1/0 l ines use 
50 pin edge connector. Data and ad
dress lines are not accessible. Mod. for 
2532 Is Included. EPROM Is not includ
ed. 1 K RAM, 2K EPROM, 2 1/0 ports. 

';$110.95 · · s ·a9.95 
$ 19.�5 

JBE I MICROCOMPUTER 

J BE's 7.75 x 1 1 .75 6502 base 
M i crocom p u t e r  h a s  t h e  
capacity for 1 6K o f  EPROM, 
4K of RAM, 8 Parallel Ports 
and 1 Serial Port. Monitor and 
Tiny Basic are also available. 

f u l ly populated version 
udes: 

6502 CPU 
6522 VIA (8 1/0 

1/0 

ver-

• � A Y5·1 013 (Serial 1/0 Port) 
• 2 21 14 RAM (1 K) 
• 1 27. 1 6  E P R O M  (w i t h  

Monitor) 

B o t h  v e r s i o n s  i n c l u d e  
sockets for 2716s or 2532s, 8 
16 p i n  sockets for 1/0 i nterfac
ing and a 0825 connector for 
RS232. · 

All address and data l ines are 
brought off the board to the 50 
pin edge connector:' (s i m i lar 
to the Apple II bus) 

This .board also ·"features ·
power on reset ancl cassette 
i nterface. 

� • .-....... ,,.,..A1 -030 C Ful ly---"""" 
JBE EPROM Apple I I  
holds s ix 5V 2716s for a �otal of 12K 
bytes of EPROM. This board{akes the 
place of the on board ROM in thel\pple. 
It Is software switchable by the same 
technique used by the Apple II firmware 
card. Solder jumpers are for reset to the 
Apple ROM or EPROM Expansion Card. 
Use JBE EPROM Programmer and 
Parallel i/O to program your EPROMs. 
EPROMs sold separately. 
81.085AAssm. 
81 .085KKit 
81-085B Bare Board 

$59.95 $49.95 $39.95 

Z-80 MPU, Z-80 PIO, 2716 EPROM, 21 14 
RAM single board computer. Single 5 
volt power supply at 300 Ma. Two in· 
dependent 8 bit 1/0 ports with hand· 
shake l ines. RC controlled 2Mhz clock. 
Complete documentation. 110 lines use 
50 pin edge connector. Data and ad
dress lines are not accessible. Mod. for 
2532 Is Included. EPROM is not includ
ed. 1 K RAM, 2K EPROM, 2 110 ports. 
80-280 Assm. $129.95 
80-280 Kit $119.95 
80-280 Bare Board S 19.95 

Populated $349.95 
81-030M Partially 

Populated $249.95 
81 -030B Bare Board $ 89.95 
271 6  EPROM 

(with Mon itor) $ 1 9.95 
2715 EPROM 

(with Tiny Basic $ 1 9.95 

� JOHN BELL ENGINEERING, INC. 
ALL PRODUCTS ARE A VAILABLE FROM JOHN BELL ENGINEERING • P.O. BOX 338 • REDWOOD CITY, CA 94064 

ADD SALES TAX I N  CALIFORNIA • ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 
SEND FOR CATALOG (41 5) 367·1 1 37 10% 0UTSIDE U.S.A. 
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Circ le  388 on i nquiry card. 

ZENITH/ Heath 
Users 

Double Your 
5Y." disk storage 

capacity without adding a dr·ive. 

Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your 5W' drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double
sided, single and double-density, 8" and 
5W' drives - simultaneously. 

Call 714/275-1272 today ••• 
or write for details. ••1. C.O.R. Systems Inc. 

Controlled Data Record
.
ing Systems, Inc. 7667 Vickers St . .  San Diego, CA 921 1 1  

Circle 70. on inquiry card: 

SPECIALS of the MONTH 
ATARI 600 Compu1ers . . . . . . . . . .  S 750.00 
ATARI 6 1 0  Disc Drives . . . . . . . . . . S 450.00 
ATARI 5ohwore . . . . . . . . . . . . . . . .  25% off 
APPLE II & 46 K Compu1ers . . . . . . . S f ,  f 50.00 
LOBO Disc Drive for APPLE II S 395.00 
6" Dual Drive 5ubsys<ems 2.4Mb 

D5-DD comple1e . . . . . . . . . . .  S f ,  795.00 
CDC LARK 5ubsys<ems f 6Mb wl1h f 

caruldge·power supply-cables. $5,200.00 
Complete Word Processing System 

wl1h DIABLO Primer . . . . . . . . .  $4,200.00 
CALIFORNIA Compu1er 5ys<ems 300 Dual 

6" Drive Compu1er, 64K. RAM, OA515·2.4 
Mb Disc memory, 25 serial ports, 1 
Centronics compatible parallel port, a 
lelevldeo 9 1 0  CRT-COMPLETE! . $ 5,600.00 

EP50N MX-70 Primers . . . . . . . . . .  S 365.00 
EP50N MX-60-F /T Primers . . . . . . .  S 665.00 
IDS 4606 Primers . . . . . . . . . . . . . S 600.00 
IDS 5606 Primers . . . . . . . . . . . . . S f ,  f 50.00 
CITOH STAR WRITER 25 Primers . . . .  Sf ,360.00 
DIABLO 630 RD Primers . . . . . . . . .  $2,240.00 
.NEC 5PINWRITER5 . .. . : . . . . . . . .  Call for price 
APPLE Peripherals . .  , . . . . . . . . .  Call for price 
MOUNTAIN HARDWARE CPS · 

Muflijunclion Cards . . . . . . . . .  S · f 60.00 Meade's 219/836-5350 

DATA SYSTEMS "THE COMPLETE SYSTEMS AND SUPPORT TEAM" 
MARIIU !>QUARE SHOPPING CENTER AIDG£ AD & CALUMET A\IE MUNSTER IN 46121 

Circ l e  226 on inquiry card. 

11-Ex 
"ELF" Interface 
converts Your 
Typewriter Into Printer 

• Finest print quality • Low cost 
• Easy Installation • Quick delivery 
• Fits IBM SelectriC" and· Electronic 

Typewriters 
• Models for all popular computers 
• cal l or write for more Information, 

todayJ 

we exoort to all countries -

Ex INTERNATIONAL INC. I 51 1 5  Douglas Fir Rd. cala�asas, CA 91 302 u.S.A. 
Tel: 12131 710.1 444 TLX/TWX: 910 494 2100 

Circle 1 9 1  on inquiry card. 

ONE BOARD CP/M SYSTEM! 

Features: 
BY2 by 12 inches 

only $750 
Assm., Tested 
& Burned-In 
for one week 

• 10 MHZ 8085 CPU 
• 64K RAM 
• 3 RS·232 channels 

8272 Floppy Disk Controller 
• Handles Single/Double Density 

One to Four Drives. 801 R  or 
850R. 

Documentation $15.  

CP/M Floppy Disk Operating System S 1 50 

Check or Money Order 

autocontrol• IN(OI�OUTIII -
1 1 744 Westline Industrial Drive 

St. Louis, MO 63141  
(3141 432· 1 3 1 3  

Circle 43 on inquiry card. 

TRY! OUR $99 PORT SELECTOR 
Good for APPLE, ATARI, PET, TRS 80, ALTOS . .  as well as IBM, DEC, HIP, WANG, UNIVAC etc . .  

Our $99 switch will save you money and aggravation. 
Share your printer, modem etc. The selection is made 
by turning the front panel knob. Our 2 Pas. "S8AB" can 
connect one printer to two CPU's. It can also be used 
to connect one CPU to either a printer or a modem. We 
also have 3 Pos. units. In fact we have about 30 models 
to satisfy all  the common applications. We offer a 5 
year Warranty, and our units have a unique monitoring 
capability. Call us for a FREE colorful catalog. 

DEALER INQUIRIES INVITED! 
Call (415) 493-1300 

(@�[Lll'�©��lt7 ��� 
UNIVERSAL INTERFACE PRODUCTS 

450 San Antonio Ave., Palo Alto, CA 94306 

C i rc l e  1 60 on inquiry card. 

... - cc6soz --
C cross compiler for the 6502. With 
the exception of three minor features, 
all facilities of the complete C lan
guage are supported. Output is sym
bolic assembly language and is easily 
customized to existing assemblers. This 
cross compiler has been in use for over 
one year. 

Host System: PDP-1 1 running RT-1 1 ,  
RSX-1 1 M, UNIX/V6, UNIX/V7; or 
VAX-1 1  running VMS, UNIX/32V. 

For additional information, contact �anced �igita l Prod ucts , I nc. 

1 701  21st Ave. S., Suite 222 • Nashville, TN 37212 Phone I615J 383-7520 
UNIX and UNIX/32V are uademarks of Bell Laboratories; RT-1 1, RSX-1 IM, POP-I I, VMS, and VAX-I I are trademarks of 
Digital Equipment Corporation. 

Circle 1 1  on inquiry card. 

Cl-IIPS& 
DALE ... •• 

THE INFLATION FIGHTERS! - RAM -
4 1 1 6 200ns 8/$ 1 3.00 

4 1 1 6  ! 50ns 8/$ 1 6.00 

2 1 1 4L 300ns 8/S I 6.95 

2 I 14L 200ns 8/S 1 8.00 

4 1 64 200ns S 1 3.00 

-EPROM-
2 7 1 6  (5V)450ns B/$3.90 ea. $4, 1 5  ea. 
2732 (5V)450ns 8/S I 0.50 ea. S I 0. 75 ea. 

2532 (5V)450ns 8/S 1 2 .00 ea. S 1 2.50 ea. 

Please allow up to 3 wks. for personal checks to 
clear. 
Add S2.50 Shipping (,. Handling 
C.O.D. 53.00, Wash. residents add 5.4% Sales Ta> 

CHIPS & DALE 
P.O. Box 3 1 607 

Sealtle. l'iash.  Zip 9 8 1 03 Master Charge 

1 -206- 524-9 1 2 6  VISA accepted. 

Circ l e  74 o n  inquiry card. 

C i rc l e  390 on inquiry card. 



••••••••••••• •••••••••••• • • • • •  

l l>tintersPlus I 
• h 1 . . .  computers,  penp erals, !accessories and supplies ! 

APPLE ACCESSORIES 
Apple II f.. 48K . . . . . . . . . . . . . . . . . . . . CALL 
Disk II w/cont�oller DOS 3.3 . . . . . . . .  CALL 
Disk II Add-On . . . . . . . . . . . . . . . . . . . . CALL 
Microsoft Z80 Softcard . . . . . . . . . . . . . .  3 1 9. 

1 6K Ram Card . . . . . . . . . . . . . . . . . . . 1 59. 
CCS Parallel Card . . . . . . . . . . . . . . . . . . . 1 09. 

Async Serial Card . . . . . . . . . . . . . . . . . 1 39. 
Clock/Calendar Card . . . . . . . . . . . . . .  1 09. 
IEEE Card . . . . . . . . . . . . . . . . . . . . . . . 239. 
A-D Card . . . . . . . . . . . . . . . . . . . . . . . . . 99. 

Mountain Comp. Romplus . . . . . . . . . . . 1 39. 
KB Filter ROM . . . . . . . . . . . . . . . . . . . . 49. 
CPS Multifunction Card . . . . . . . . . . . . 1 99. 
Supertalker . . . . . . . . . . . . . . . . . . . . . .  259. 

Paymar L/C Adapter · New . . . . . . . . . . . .  49. 
- Old . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39. 

Mf..R Super Mod . . . . .. . . . . . . . . . . . . . . . . 25. 
Superterrn . . . . . . . . . . . . . . . . . . . . . . . 3 1 9. 

Videx Video Terrn . . . . . . . . . . . . . . . . . . .  309. 

APPLE SOFTWARE 
Personal S/W Desktop Plan II . . . . . . $ 1 69. 

CCA Data Mgmt . . . . . . . . . . . . . . . . . . . 85. 
Visicalc . . . . . . . . . . . . . . . . . . . . . . . . . . 1 69. 
Visiplot . . . . . . . . . . . . . . . . . . . . . . . . . .  1 59. 
Visitrend/Visiplot . . . . . . . . . . . . . . . . .  21 9. 
Visidex . . . . . . . . . . . . . . . . . . . . . . . . . . 1 69. 
Visiterrn . . . . . . . . . . . . . . . . . . . . . . . . . 1 29. 

Micropro Wordstar . . . . . . . . . . . • . . . . . . 299. 
Super-Sort . . . . . . . . . . . . . . . . . . . . . . . 1 59. 
Mail-Merge . . . . . . . . . . . . . . . . . . . . . . . . 99. 
Data· Star . . . . . . . . . . . . . . . . . . . . . . . . 239. 
Spell Star . . . . . . . . . . . . . . . . . . . . . . . . 1 99. 

Muse Super Text II . . . . . . . . . . . . . . . . . .  1 29. 
Address Book . . . . . . . . . . . . . . . . . . . . . 44. 
Form Letter Module . . . . . . . . . • . . . . . . 79. 

Stoneware-DB Master II . . . . . . . . . . . . . . 1 99. 
Microcom·MicroCourier . . . . . . . . . . . . . . 239. 
lnfotory . . . . . . . . . . . . . . .  _ .  . . . . . . . . . . . . 1 99. 

RIBBONS 
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I NEC . . . . . . . . . . . . . . . . . . . . . .  $ 77.00/Doz. 

Qume . . . . . . . • . . . . . . . . • . . . . . .  45.00/Doz. 

I Diablo . . . . . . . . . . . . . . . . . . . . . . .  66.00/Doz. 

I Anadex . . . . . . . . . . . . . . . . . . . . 1 35.00/6 ea. 
Trite! . . . . . . . . . . . . . . . . . . . . . . . .  95.00/Doz. 

I TI/DEC/TTY . . . . . . . . . . . . . . . . .  45.00/Doz. 

I Epson . . . . . . . . . . . . . . . . . . . . . . . . 1 3.95/ea. 
MPI/Axiom/Base 2 . . . . . . . . . . . . 1 2.50ea. 

I MAGNETIC MEDIA I Premium Quality At Bargain Prices 

I 5W' Diskelles, all Formals 
/00% Certified with hub rings, box of 10  

I
I Single sided, single density . . . . . . . . 26.95 

Single sided, double density . . . . . . . . 29.95 

I Double side, double density . . . . . . . . 38.95 
8" Diskettes, All Formats, l 00% Certified I Single sided, single density . . . • . . . . 29.95 

I SSSD Error Free . . . . . . . . . . . . . . . . . 32.95 
Single sided, double density . . . . . . . . 39.95 I Double sided, double density . . . . . . . 49.95 

••••••••••••••• 

E�S()NS 
Complete Stock of MX-80, MX-80 F /T 
MX- 1 00 Printers, Graphics Chip Sets 

Cards and Cables 

NEC-8023 A, 1 00 cps Matrix Printer 
H i -Res dot g ra ph i cs.  proport ional  spacing.  
correspondent quality printing. bi -directional 
tractor and friction feed. 80. 1 32 col. Greek 0 
Math symbols. Everything you need in a small 
printer. 
List $840 . . . . . . . . . . .  . . . $ 699. 

MODEMS 
UDS I 03 LP, direct . . . . . . . . . . . . . . . . S J 69. 

1 03 JLP Auto Answer . . . . . . . . . . . . 2 1 9. 
202 LP 1200 BAUD . . . . . . . . . . . . . .  259. 

NOVATION CAT, acoustic . . . . . . . . . . .  1 59. 
D·CAT, direct . . . . . . . . . . . . . . . . . . . . 1 69. 
Auto Cat . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 9. 
Apple Cat . . . . . . . . . . . . . . . . . . . . . . . . 339. 

HAYES S 1 00 Micromodem . . . . . . . .  S 349. 
Apple Micromodem . . . . . . . . . . . . . . . 329. 
Smart Modem . . . . . . . . . . . . . . . . . . . .  249. 

VIDEO MONITORS 
Zenith 1 2" Green . .  . .  . . .  . .  . .  . .  . .  . .  S 1 39. 
NEC 1 2" Green . . . . . . . . . . . . . . . . . .  $ 239. 
Amdex 1 2" B/W (Leedex) . . . . . . . . . $ 1 39. 
Amdek 1 3" Color Lo-Res . . . . . . . . . .  S 439. 

VIDEO TERMINALS 
Ampex Dialog 80 . . . . . . . . . . . . . . . . . S 995. 
Ampex Dialog 30 . . . . . . . . . . . . . . . . . . .  795. 
Televideo 920C . . . . . . . . . . . . . . . . . . . . .  845. 
Televideo 950 . . . . . . . . . . . . . . . . . . . . . .  995. 

• Z·BOA CPU 4 1'\Hz 

INTRO 
PRICING 

$ } 099.00 

• 5 user programmable function keys • 82 Keys with numeric 
keypad • 1 60 x 1 00 resolution • 80 character screen 

PC·B00 1 A  Microcomputer w/32K RAM . . . . 1 099. 
PC·B0 1 2A 1/0 Unit w/32K RAM 

Expansion slots . . . . . . . . . . . . . . . . . . . . . . . . 699. 
PC-8031 A Dual Mini-Disk Drive Unit . . . . . . 1 099. 
PC·B032A Add-On Dual Mini Disk 

Drive Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  949. 

• • • • • • • • • • • • • •  
Circle 295 on Inqu iry card. 

NEC SPINWRITERS 
5 5 1 0/5530 RO w/tractor . . . . . . . .  S2,550. 
7 7 1 0/7730 RO w/tractor . . . . . . . .  S2,595. 
5520 KSR w/tractor . . . . . . . . . . . . .  S 2,850. 
7720 KSR w/tractor . . . . . . . . . . . . .  S 2,895. 
351  0/3530 RO . . . . . . . . . . . . . . . . .  S 1 ,895. 

Bi-directional tractor . . . . . . . . . . . . . S 225. 
Pusher tractor . . . . . . . . . . . . . . . . . . S 350. 

���\ ~ 
\ !!'!- .. 
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TO P LA C E  YO U R  O R D E R  CA LL: I 
TELEPHONE TELEX I 

( 7 1 4) 744-73 1 4  591 1 2o 1 

PALOMAR I 
Computer Products I 

9 1 0- 1 0 5 W. San Marcos Blvd .. San Marcos. CA 92069 1 
TERMS OF SAl.£: Cash. check. mont") order bank wuf:> transfer I cred1t card or purchase order� from qual1f1ed firms and 
1nstJtutJons Please 1nclude telephone number "",th order and I exp�ratJOn date on cred1t card orders Cal lf Of nld re�1 dents add f>\ 1 
sales tax. Advert1sed pnces are for prepa1d ordf'rS F 0 B s.h1pp1ng 
po1 rt Add 3% for sh1pp1ng 1n U S  Pnc1ng and a-.·adahdlt\o subJe<1 to I change ...,,thout not1ce 

- - - - · · · · · · · · · ·  



NEW IFR FLIGHT SIMULATOR 
RUNS ON 

Apple I I  48K Applesoft DOS 3.3 

Puts you behind a set of instruments so real 
you could actually fly an airplane with them. 

No toy this. It Includes all primary In· 
struments, ADF, I LS , and VOR approaches, 

and, even an XY plot after each fl ight. 

$25.00 at your Computer Store. 

Or direct from 
PROGRAMMERS SOFTWARE 

Box 199 
Cabot ARK 72023 

(501) 843·2988 

Circle 309 on inquiry card. 

CP/M® Compatible 

$GOLD DISK$ 

Z-80 Software 

Z-80 Disassembler $1 7 5 • 
ppd 

creates assembly language source files 

E-Z Text $ 75. 
ppd 

unique text fi le word processor 

Bower-Stewart 
& Associates 
POST OFFICE BOX 1 389 

HAWTHORNE. CALIFORNIA 9025
0 

II Vls.4 1 21 3 /ra���;�k
0
55 fAiiiii!liJ 

01Q1tal Research. � 
Circle 57 on inquiry card. 

P.O. BOX 942, BT1 
S. lYNNFIELD, MA. 01940 (617) 245- 3828 

Circle 304 on inquiry card. 

I 

IEEE-696 S-100 
32K STATIC RAM 

IEEE-696 S-100. 8/16 bit data. 
Extended Addressing 24 bits. 
bank select. 2716 EPROM Mix. 
battery backup option. 
150 nsec CMOS. A&T . 

NEC 12" green phosphor 

$385 

monitor $210 

WORDSTAR for APPLE . . $250 
WORDSTAR for CP/M $315 
SPELLSTAR (requires Wordstar) . $175 
MAJLMERGE (requires Wordstar) . $100 

8" Disk Drive Subsystem 
Cover. power supply, fan 
2 QUME DT-8 for 2.4 MB $1600 

15-Slot 5100 Mainframe 
Z80 CPU 4Mhz 
2 parallel. 2 serial interfaces 
64K Fast Static RAM 
CP/M 2 2 $2000 

I YEAR GUARANTEE ON ALL BOARDS 

Outside CaiJfornia CALL TOLL FREE 

800-854-6413 In CaiJfornia Call 714-497-5777 

COTTON ASSOCIATES 1278 Glenneyre, Suite 505 
Laguna Beach, Calilornia 92651 

· oM EGA 
The Last Disassembler 

You Will Ever Need ! 

Mnemonics External ly Defined 

Zilog, Intel, PASM Suppl ied 

ASCI I/H EX Precondit ioner 

Can Externally Def. Equates 

Optional Address List ing 

ASM/PASM/M80 Compatible 

DB statements forc ible over user 
specified range 

$ 1 50.  complete/$25. manual only 
for further information contact 

COMPUTER TOOLBOX, INC. 
1 325 East Main St. 

Waterbury, Ct. 06705 
Phone (203) 754·41 97 

Circle 97 on inquiry card. 

ELIZA IS H ERE!  
AT LAST• A FULL I M PLEMENTATION of the original ELIZA 
program •s now available to run on your microcomputcr1 

Created at  MIT m 1966. ELIZA has become the world's most 
celebrated anrlicral mtelllgence demonstratron program ELIZA rs 
a non-drrective psychotheraprst who ;malyzes each statement as 
you type rt in and then responds wrth her own comment or question 
- and her remarks are often startlmgly appropriate' 

Dcsrgned to run on a large mamlrame. ELIZA has hitherto been 
tmavallabte to personal computer users CKCCpt m groally stnpped 
down versions lackmg the sophrstrcatron which made the ongrnal 
program so lascmatmg. 

Now. our new m1crocompl1ter version possessing the FULL power 
and range of C)l.pression of the origin;�! is being o!lcred at the 
Introductory pr1ce of only $25. And if you want to lind out how she 
does 11 (or teach her to do more) we will include the complete 
Source Progrim lor only S20 add1trona1. 

Order your copy of ELIZA today and you"ll neveraga1n wonder how 
to respond when you hear someone say ""Okay. le!"s see what th1s 
computer of yours can actually do!"" 

ELIZA IS AVAILABLE IN THE FOLLOWING DISK FORMATS: 

I Slandara 8 onc;n songle Clcnsoly for all CP/M based computers 
S25 !or ELIZA COM - 3dd S20 !or Mrcrosol! BASIC-80 Source 

2 s·,. rncn CPIM for Apple II eqwpped wrtn Z-80 So!!C.1rd 
525 lor ELIZA.COM - add S20 lor Mrcrosolt BASIC·BO Source 

3 5'/, onch for 46K Apple II wrlll Appfesoft ROM and DOS 3.3 
S25 1or Prolecled Fole . add $20 for Unprotected Source 

ARTIFICIAL INTELLIGENCE RESEARCH GROUP 921  NORTH LA JOLLA AVENUE 

I� LOS ANGELES. CALIFORNIA 90046 � �-J (213) 656-7368 (213) 654-2214 --
-- MC. VISA and CHECKS ACCEPTED 

Circle 37 on inquiry card. 

LETTER 
QUALITY 
PRI NTER 

. . .  and a 
TYP EWRITER too. A l l  
I n ternal  and  a l l  
N EW . . .  $795 

BYTEW RITER 
1 25 NORTHVIEW RD. 
ITHACA, N .Y. 1 4850 

(607) 272- 1 1 32 

Circle 65 on inqu i ry card. 

JANUARY SPECIAL 
Charge cards. C.O. D. or P.O. nol available 

WAMEGO. MEM·3 (less RAMI. A & T 

WAMECO. EPM·2 (less ROM). A & T 

SSM. PB· 1 .  A & T 
SSM. 10·4. A & T 

s 129.95 

$89.95 

$ 1 79.95 
S 1 89.95 

Complete Line of SSM. CCS and WAMEGO PCBO kits 

and assembled units. 
CCS. 2065. 65K. DYNAMIC. A & T 

CCS. 2422. FLOPPY CONTROLLER. A& T 
CCS. 2810 .  Z80. CPU. A & T 
SSM, PB· 1 .  kit $1 35.95 A & T 

$548.95 

$329.95 

$249. 95 

$ 1 85.95 

SSM. 10·4. kit $ 1 5 5.95 A & T $ 1 94.95 
SSM. VB·3. k1t $345.95 A & T . $425.95 
WAMECO. MEM·3. PCBD . $36.95. kit tess RAM $95.95 

WAMEGO. EPM·2. PCBO . 

WAMECO. FPB·1 . PCBO 

$32.95. kit iess ROM $65.95 
$48.95. ki1 $ 1 44.95 

4 1 5·728·9 t 2 t  · P O  BOX955 • EL GRANAOA CA 94 0 1 8  

$20.00 MIN ORDER. N O  SH IPPING CHARGES ADDEO 
WHEN ORDER IS PREPAID BY CHECK OR MONEY ORDER 
(U S ON LY). TAX ON CALIF. RESIDENTS. PRICES SUB· 
JECT TO CHANGE WITHOUT NOTICE. 

Circle 255 on inquiry card. 

F R E E 
S O F T WA R E  
C A T A L O G  
CP/M APPLE 

B u sin e s s  a n d  E du c a t i o n a l  

3 2 3  Y o r k  R o a d  

C a r l i s l e ,  P A  1 7 0 1 3 

Circle 389 on inqu iry card. 



P.O.  Box 4430X 
Santa Clara, CA 95054 

Will calls: 2322 Walsh Ave. 
(408) 988-1640 

Same day shipment. First line parts only. Factory tested. Guaranteed 
money back. Quality IC's and other components at factory prices. 

INTEGRATED CIRCUITS Phone orders only (800) 538-8196 
7tOOTil LMJ I 7T ' " CD4017 1.05 812& 1 .69 UARTiflfO DE95 "' 
7400N .1 9  lM317K 375 CD4018 ·'' 8128 1 .95 AVS- 1013 5 50 OAI�P 2<0 
7402N . 19 LM318 1.49 C04019 ·'' 8197 .99 AVS- 1014 7 50 DAIS$ "0 7404N 22 lMJ21lK·S 135 CD4020 .95 BT98 1.65 3341 6 95 Comolele Set 950 7409N .19 LM320K-12 1.35 C04021 . 95 
74\0N .19 lM320K-15 1.35 C04022 1 .10 PROM Slopwatth Kit 26.95 
74t4N .55 LMJ201·5 95 CD4023 .18 RAM 1702A < 50 Auto CIOtk KII 17.95 
7420N . 19 LMJ201-8 .95 C04024 75 1 .95 2532 19 75 Dlgltai Ciock Mit \9.15 
7430N 19 lMJ20T-12 95 C04025 . 23 85 2708 395 RESISTORS l'o wau s,-. 7442N .. , lMJ2DT-15 95 C04026 1 .65 ' "  271611 8 50 lO per type OJ 7HSN .69 LMJ2JK-5 4.95 C04027 " 1 65 2716 5 Vol! 5 75 
7447N .69 LMJ24N 99 CD4028 80 • 95  8 2716 5 Volt 39 00 25 cer type 025 
7448N .69 LMJJ91/ .99 CD4029 .95 3 75 2132 16 50 HlO cer !ype 015 
7474N .35 \35 C04030 " 2 1 1 1 ·1 2 99 27�8 "9 IOOO per type .012 
7475N ·" 1.35 C04035 .85 2 1 1 2·2 2 99 874 1A 39 9� 350 prece I)JC�. 675 7485N 65 1 .35 CD4040 .95 2114 "' 8748 5500 � per type 
7489N 1.70 \35 C04042 .75 21 14L JOOns 2 50 87J8·8 5500 1'1 wan �'r. per type OS 
7490N .35 1.35 C0404J 85 2114L J50ns 2 37 875SA 49 95 

DIP SWITCHES 749SN 55 .85 4116 200ns 2 50 ll82S23 295 
74100N 1.01) 

C04044 
.85 C04046 

.85 

.95 8141 16 200ns t5.40 N82S I23 3.95 4-posrtron .85 
S·posrtron .90 74107N .30 

74123N .55 
7412SN ·" LM340T·I 8  
7414SN .60 LM).I01·24 
74150N 1 .20 lr.\350 
74151/l .65 LM377 
74154N 1.25 LMJBON 
74157N 55 LM38t 
74161N .70 LM382 
74162N .85 LM709H 
74163N .85 LMnJHIN 
N174N .89 LM733N 
74115N . 85 LM741CH 
74190N 1 .15 LM741N 
74t92N .79 lM747HII 
74193N .79 LM748N 
74221N "' lM1303�l 
74298N .85 LP.\1304 

.as C04049 

.85 C04050 

.85 C0405t 
.85 C04060 

5.50 CD4066 
2.29 CD4068 
1.00 C04069 
1 .60 C04070 
1.61) C0407t 

.59 C04072 
49 CD4073 

.85 C041175 
.35 CD41176 
.35 · co4078 
.75 C04081 
.50 CD4082 

1.75 CD4116 
1 . 10 C04490 

·" MMS280 
.55 MM5320 
.95 MM5330 

1.42 P5101l 
71 mOA 
39 9368 
35 4100 

:35 4t6 
.JO 
JO CLOCKS 

.35 1.11.15311 
JO MM5312 

. 95 MM5314 

.30 MM5369 

.30 MM5841 
30 MM5865 ·" CT7010 

5.50 CT7015 

3 00 
995 
"' 
8 95 

1 1 50 
3. 50 

1 0 00 250 
4.% 
3.90 
3.90 
1 .95 

14 45 
7 95 
8.93 
8.95 

ll82S 126 5.75 
t/825129 "5 
11825131 "' 
11825136 8 75 11825137 8 75 
8223 3 50 

CONNECTORS 
30 prn e<lge 2.50 

275 44 prn t'dge 
86 prn edge -100 

tOO prn edge 3 95 
100 prn l!dgc wtw 4.95 

IC SOCX£TS 
Solder Tin Low Prufile 
"N 1UP "N \UP 

B 13 " JO 

6-posrrron .90 
7-posrtron 95 
8-posrtron 95 
IUY80AIIOS 
56 key ASCII keylloard krt 574.95 
Fully assembled " 50 

Enclosure f'jaslrc 19 95 
Metal Enclosure 5995 

LEOS 
Redlll18 . 15 
Green. Ytllow l018 .20 
Jumbo Red .25 
Gretn. Or�nljt. 'ftllo·..., Jumbo .25 
Cllp!l11 LED MaunUn� Cllp1 8.$1 25 
(spec: red.�mb!t gretn. yellow tltad 

74365N .65 
74366N 65 

LM IJOS LM1 307 
1 .27 C04507 
1 . 1 0  C0450B 

.99 CONTINENTAL SPfCIALTIES in stock 
MM5375MIN 3.90 " ·" 24 .30 Completelineol breadboard lcstequrc " 1.95 MMS375AG/N 4.90 1 6  28 40 HJ67N .65 LM1310 2.75 C04510 18 .20 " 

LM1458 
74LSDOnl LM1812 
74LSOON 25 lt.l\889 
74lS02N .25 LM2111 

.55 C04511 
8.25 CD4515 
2.49 C04516 

.95 7205 ·'' 7207 
2.25 721)8 
1 10 721)9 

16.50 58 OK WIRf WRAP TOOl S i n iiDtk 
7.50 "' .29 40 " Complete lrne oiAP Produc1s rns1atk 

1 5.95 
4.95 WIREWRAPLEVELJ SPECIAL PRODUCTS 

PIN 
74LS04N .25 LM2902 

1.75 C04518 
2.25 Clr4520 

1 .25 
1 .02 MICROPROCESSOR " 

PIN 2.5 MHl fleQ. Counlel Krt 37.SO 
.55 24 93 30 MHr Freq. Counter Krt 47.75 74LS05N .15 

74LS08N 35 
74LS\ON . 15 
74LS13N " 
74LS14N .99 
74lS20N .15 
74LS22N .15 
74LS28N 35 
74LS30N 25 
74LSJ3.� 55 
74LSJ8N .35 
74LS7AN ·" 
74LS75N .50 
74LS90N 60 74LS93N 65 
74LS95N .85 
74LS107N .•o 
74LS112N ·'' 
74LSI\3N ·'' 
74LSI32N 75 
74lST36N ·'' 
74LS15W .75 
74LS155N .79 
74LS157N .75 

LM3900N LM3905 
LM3909tl 
MC1458V 
NE5SON 
NE55SV 
NE556A 
NE565A 
NE566V 
NE567V 
N€5708 
78L05 
78LOB 
78M05 
75108 
75491CN 
75492CN 
75494CN 

.59 C04527 
1 .25 C04528 

.95 C04553 

.55 C04�66 
1 .30 CD4583 

.39 CD4585 

.85 C040192 
1 .00 74COO 
I SO 74C04 
1.00 74C10 
4.75 74C14 

.60 74C20 

.60 74C30 
.85 74C48 

1.49 74C74 
50 74C76 

.55 74C90 
89 74C93 

74C154 
A la D CONVERTEA 74C160 
80388 4.50 74C1 75 
8700CJ 13.95 14C192 
B701CN 22.00 74C221 
8750CJ 13.95 74C905 

1 .51 
1 .25 
3.51) 
2.45 
2.35 

95 
3 .011 

35 
35 

.35 

.75 
.35 
.35 

1 .95 
.85 
.80 

1 .25 
1.25 
3.25 
1 .69 
1 . 1 9  
1 .65 
1 .90 
6.00 

6502 6.95 
6S02A 9.50 
650• 6 95 
6522 9. 75 
6530 9.50 
6532 14 95 
6551 1 1 85 
6800 5 70 6802 1 1.95 
6820 4.95 
6850 3 50 
""" 3.95 
BOSSA 850 
280A 600 
2809 1 8 95 
280 P10 650 
280A PII) 5.95 
ZBOClC 5.95 
ZSOACTC 865 
Z80 0ART 1 5 25 
280A OART 18 75 
ZBO DMA 1 7 50 
Z80A DMA 27 50 
Z80 S 11110 23.9� 

16 .57 28 
18 " 40 
21evt! \( p!O 'io',"W 

CRYSTALS I MUr 
2 MHr 4 MHr 
5 MHZ 

tO MHZ 
18 MHr 
20 Mill 
32 MHl 
32768 Hr I 8432 MHZ 
J 5795 !�Ill 
2.0100 MH1 
2.1197152 MHZ 
2.4576 MHt 
3 2768 MHl 
5 11688 MHr 
5 185 MHZ 
5 7 143 MHr 

1 .00 
\ 59 � AC TRANSfORMERS 

FRAME WALL PLUG 
6.3V CT600rna S4.60 10V 2 arnp $795 

295 4 50 
12\1 1 95 1 2V 250 rna 

g� lH� 600ma 4.95 12VCT 250ma 3 75 
2 amps 5 9S 12V500ma ' "  
4 amp 8 60 12V 1 amp 595 4 25 12 6\1 8 amp 10 80 12V2 amp 7 95 4 25 24V 100ma 395 �- ;� 24V 600 ma 4 .95 � �� Constant Voltage Translormers 12V. II amp. J 50 5V. 23 amp. 2JV. 11 �mp 15 00 

120 
"' DISPLAY LEOS 4.50 CAICA .JOO .75 '50 cc 300 1.25 ' 50 CA .JOO I.OO '50 CAICC 500 1 .90 "' CAICC ,600 1.49 4.50 CC .357 .70 

74LS162N .95 l0130 9.95 74C906 .75 ZBOA SIOIO 2895 6.5�36 MHz ' 50 CCICA .500 .99 14.318 18 MHz 4.25 7JLSI63N 95 9400CJV/f 7.40 74C91 4 1 .95 Z90S1011  15.00 CCICA .SOO 91) 
74LS174/I .95 ICL7103 9.50 74C922 5.00 Z80A S1011 23.90 18 432 Mllz ' 50 CCICA 8{!0 2.20 
74LS190N 1.00 JCL7107 14.25 5 50 280 510 "2 2395 22 !184 MHr ' 50 "' 14C923 
7�lS221N 1. 19 74C925 6.75 ZBOA S\02 28 95 KEYBOARO ENCOOERS .39 
74LS258N 69 CMOS 14C926 6.95 Z80B CTC 17 95 AYs-2376 1 1 95 I 9.50 
74LS367N .69 C04000 .25 74C927 6.95 ZBOB PIO 17 95 AY5·3600 1 7 95 CC .JO .99 

C04001 .35 8212 2.25 CA .40 .99 
C04002 .35 
C04006 .95 65 8214 3.90 .65 ���� �-� 

74C922 
14C923 

"' 
5 50 cc 40 1 .20 

CA JO .95 HOII165·5 7 95 C0¢007 
C04111)8 
C04009 

.25 
95 

.. , 
-�� 822B 4. 95 

I � 25 825 1 5.SO 

CC .40 120 
0 Ca�nec1ar1 RS232 MAN6640 CC .SS . 99 
OB25P 2.95 MAN67 10 CA .SO .99 

C04010 
C0401 1 

.. , 
.35 1 75 9253 8.95 

1·40 8255 5.25 
00255 3 50 MAN6740 CC .60 .99 
Cover 1 67 co�a12 .25 n� ���Cf las. J� TElEVJOEDTERMINAl 

C0�013 .. , Model 950 51010.00 
C04014 .95 u� l��� pPas

. '�::; CD401 5 .95 
C04016 ·" 

ELECTRONIC SYSTEMS KITS 
Apple Peripheral Kits 
SERIAL 1/0 INTERFACE 0 to 30,000 baud, 
D.T. R . ,  Input & output from monitor or basic, or 
use Apple as intelligent terminal, Bd only (PiN 2) 
$14.95, Kit (PiN 2A) $51.25, Assembled (PiN 
2C) $62.95. 
PROTOTYPING BOARD (PiN 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD 8 triacs, 
each can switch 1 1 0V. 6A loads, Bd only (PiN 
210) $19.20, Kit (PiN 210A) $119.55. 
OPTO·ISOLATED INPUT BOARD 8 inputs, can 
be driven from TIL logic, Bd only (PIN 120) 
$15.65, Kit (PiN 1 20A) $69.95. 
Interface Kits 
SERIAUPARALLEL INTERFACE Bidirectional, 
Baud rates from 1 1 0  to 19.2K, sw selectable 
polarity of input and output strobe, 5 to 8 data 
bits, 1 or 2 stop bits, parity odd or even or none. 
all characters contain a start bit, +5 & - 1 2V 
required.Bd only (PiN 101) $11.95, Kit (PiN 
101A) $42.89. 
RS-232/TTL INTERFACE Bidirect iona l .  re· 
quires :t 1 2V, Kit (PIN 232A) $9.95. 
RS-232i20mA INTERFACE Bidirectional, 2 
passive opto-isolated circuits, Kit (PiN 7901A) 
$14.95. 
PROM Eraser 

4 1 1 6  200ns Dynamic RAM B/S15.40 

Z80 Microcomputer 
16  bit 1/0, 2 MHz clock, 2K RAM, ROM Bread
board space. Excellent for control. Bare Board 
$28.50. Fu ll Kit $99.00. Monitor S20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00. 

Modem Kit $60.00 
State of the art ,  orig. ,  answer. No tuning neces
sary. 103 compatible 300 baud. I nexpensive 
acoustic coupler plans included. Bd .  only 
$17.00. Article in June Radio Electronics. 
60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC l ine frequency to 
crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.95 
Convert TV set into a h igh quality monitor w/o 
affecting usage. Comp. kit w/full instruc. 

Multi-volt Computer Power Supply 
8v 5 amp, :!: 18v .5 amp, 5v 1 .5 amp, - 5'v 
.5 amp. 1 2v .5 amp, - 1 2v option. :t5v, :t 1 2v 
are regulated. Basic Kit $35.95. Kit with chassis 
and all hardware $51.95. Add $5.00 shipping. Kit 
of hardware $1 6.00. Woodgrain case $10.00. 
$1 . 50 shipping. 

Type·N· Talk by Votrax 

RCA Cosmac 1 802  
Super E l f  Computer $1 06.95 

The Super Elf is a small single board computer that 
does many big things. It's an excellent computer 
for training and for learning programming with its 
machine language and yet it's easily expanded 
with additional memory, Full Basic, ASCII 
Keyboartls, video character generation, etc. 
ROM monitor; State and Mode displays; Single 
step; Optional address displays; Power Supply; 
Audio Amplifier and Speaker; Fully socketed for all 
IC's ; Full documentation . 

The Super Elf includes a ROM monitor for pro
gram loading, editing and execution with SINGLE 
STEP tor program debugging which is not in
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip oper
ating with the unique Ouest address and data bus 
displays before, during and after executing in
structions. Also. CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 

An RCA 1861 video graphics chip allows you to 
connect to your own 1V with an inexpensive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used to 
drive relays for control purposes. 

A 24 key HEX keyboartl includes 16 HEX keys plus 
load, reset, run, wait, input, memory protect, 
monitor select and single step. Large, on board 
displays provide output and optional high and low 
address. There is a 44 pin standard connector slot 

Quest Super Basic V5.0 
A new enhanced version of Super Basic now 
available. Ouest was the first company worldwide 
to ship a full size Basic for 1802 Systems. A 
complete function Super Basic by Ron Cenker 
including floating point capability with scientific 
notation (number range :t . 1 7E"'). 32 bit integer 
:t2 billion; multi dim arrays, string arrays; string 
manipulation: cassette 1/0: save and load, basic. 
data and machine language programs; and over 
75 statements, functions and operations. 
New improved faster vers1on i ncluding re
number and essentially unlimited variables . 
Also. an exclusive user expandable command 
l ibrary. 
Senal and Parallel 1/0 routines mcluded . 
Super Basic on Cassette $55.00. 

for PC cards and a 50 pin connector slot for the 
Ouest Super Expansion Board. Power supply and 
sockets for all IC's are included plus a detailed 
127 pg. instruction manual which now includes 
over 40 pgs. of software info. including a series of 
lessons to help get you started and a music pro· 
gram and graphics target game. Many schools 
and universities are using the Super Elf as a 
course of study. OEM's use it for training and 
R&D . 

Remember. other computers only offer Super m 
features at additional cost or not at all . Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. All metal Expansion 
Cabinet, painted and silk screened, with room for 
5S·100 boards and power supply $57.00. NiCad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested. 

Ouestdata, a software publication for 1802 com
puter users is available by subscription for $12.00 
per 12  issues. Single issues $1 .50. Issues 1-12 
bound $16.50. 

Moews Video GrapDics $3.50, Games and Music 
$3.00, Chip 8 Interpreter $5.50, Starship 4K cas
sette $14.95. 

Free 14  page brochure 
of complete Super Ell system . 

Super Expansion Board with Cassette Interface $89.95 
This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. Tile Super Expansion Boartl 
comes with 4K of low power RAM fully address
able anywhere in 64K with built-in memory pro· 
teet and a cassette interface. Provisions have 
been made lor all other options on the same board 
and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 o r TI 
2716) and is tully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 

A 1 K Super ROM Monitor $19.95 is available as an 
on board option in 2708 EPROM which has been 
preprogrammed with a program loader/editor and 
error checking multi file cassette read/write 
software, (relocatable cassette file) another exclu
sive from Quest. It includes register save and 
readout, block move capability and video graphics 
driver with blinking cursor. Break points can be 
used with the register save feature to isolate pro· 

Rockwell AIM 65 Computer 
6502 based single board with lull ASCII keyboard 
and 20 column thermal printer. 20 char. alphanu· 
meric display ROM monitor: . fully expandable. 
S419.00. 4K version $449.00. 4K Assembler 
SJ5.00. 8K Basic Interpreter $65.00. 

Special small power supply 5V 2A 24V .SA 
asscm . i n  l rame S59.00. Molded p last ic  
enclosure to fit both AIM 65 and power supply 
S52.50. AIM 65 t K in cabinet with power supply, 
switch, fuse. cord assem. S559.00. 4K $579.00. 
A65/40·5000 AIM 65/40 wi16K RAM and monitor 
S1295.00. RAM Board Kit ( t6K ,  $195) (32K . 
$215). VD640 Video Interface Kit S119.00. A&T 
$149.00. Complete AIM 65 in thin briefcase with 
power supply S51B.OO. Special Package Price: 4K 
AIM. 8K Basic, power supply, cabinet $629.00 

gram bugs quickly, then follow w�h single step. If 
you have the Super Expansion Boartl and Super 
Monitor the monitor is up and running at the push 
of a button . 

Other on board options include Parallel input and 
Output Ports with lull handshake. Tiley allow easy 
connection of an ASCII keyboard to the input port. 
RS 232 and 20 rna Current Loop for teletype or 
other device are on board and � you need more 
memory there are two S-100 slots for static RAM 
or video boards. Also a 1 K Super Monitor version 
2 with video driver for full capability display with 
Tiny Basic and a video interface boand. Parallel 
110 Ports $9.85, RS 232 $4.50, TTY 20 rna 1/F 
$1.95, S-100 $4.50. A 50 pin connector set with 
ribbon cable is available at $18.95 for easy con
nection between the Super Elf and the Super 
Expansion Boartl. 
Power Supply Kit for the complete system (see 
Multi-vo� Power Supply below). 

Will erase 25 PROMs in 15 minutes. Ultraviolet, 
assembled. 25 PROM capacity $37.50 (with 
timer $69.50). 6 PROM capacity OSHNUL ver
sion $78.50 (with timer $108.50). 

Text to speech synthesizer with unlimited vocabu
lary, built-in text to speech algorithm, 70 to 100 
bits per second speech synthesizer, RS232C 
interface $369.00. 

bo:;� bs;;���i;:�'z���;ct�:s 
4
i2�

i
�5

expansion •--------------.. 

NiCad Battery Fixer/Charger Kit 
Opens shorted cells that won't hold a charge and 
then charges them up, all in one kit wifull parts 
and instructions. $9.95 

1802 16K Dynamic RAM Kit $149.00 
Expandable to 64K. Hidden refresh w/clocks up to 
4 MHz wino wa� states. Addl. 16K RAM $25.00. 
S-1 00 4-slot expansion $ 9. 95 
Super Monitor Vl.l Source Listing $15.00 

1-----------..... Super Color S-100 Video Kit $129.95 
Expandable to 256 x 192 high resolution color Ell II Adapter Kit $24.95 

Plugs into Elf I I  providing Super Elf 44 and 50 pin 
plus S-1 00 bus expansion. (With Super Ex· 
pansion). High and low address displays, state 
and mode LEO's optional $18.00. 

graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1 K  RAM expand· 
able to 6K. S-100 bus 1 802, 8080, 8085, Z80, 
etc. Dealers: Send for excellent pricing/margin 
program. 

· 

TERMS: $5.00 min. order U.S. Funds. Calif. residents add 6% tax. $10.DD min. VISA and MasterCard accepted. $1 .00 insurance optional. FREE: Send lor your copy of our NEW 1981 
Shipping: Add 5%; orders under $25.00-10%. QUEST CATALOG. Include 88¢ stamp. 
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MAJOR CORPORATION 
SEEKING TO ACQUIRE 
CONTROLLING IN
TEREST IN ELECTRONIC 
HIGH TECHNOLOGY 
COMPANIES (OR START 
UP VENTURES) WITH 
PRODUCTS COMPAT
IBLE WITH ITS EXISTING 
INVESTMENTS IN 
OFFICE OF THE FUTURE 
TECHNOLOGY. ALL 
REPLIES SHALL BE 
TREATED WITH THE 
STRICTEST CONFIDEN
TIALITY. 
READER SER VICE NQ. :_____lQ_ 

Circle 16 on inquiry card. 

RS-232 PROBLEMS? 

LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COM PUTER I NTERFACE 
PROBLEMS. DESIGNED TO CONN ECT 
IN SERIES WITH ANY RS-232 INTER
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IM PORTANT 
LINES: TRANSMIT DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
D ETECT, A N D  DATA T E R M I N A L  
R EADY. T H E  RS-232 TESTER RE
QUI RES NO POWER AND MAY BE 
LEFT I N  THE LI NE PERMANENTLY. 

$39.95 POST PAID 
B & B ELECTRON ICS 

BOX 475 / M EN DOTA, IL  61 342 

Circle 47 on inquiry card. 

8/4iz EruXJ,8ffi6, 11fl1*JI & 86,DrsK 2 CALL 
8t'J-lz 8ffi5188 esc 399 EMHz CF1.1 z esc 308 
EMHz 8ffi5188 A&T 319 LtlHz ICF1.J Z A&T 221 

DISK I P&T 371 MPX P&T 371 

If'IITRFACER L I I 187 II'IITRFACER 3 (5) 465 

RPM 20 A&T 32K 319 IW', 17 P&T 64K 597 

RPM 16 A&T 64K 699 RPM 21 A&T 128K 1356 
SYSTB1 SUPPORT I 297 4rnz 9511 WllELl 175 

EJ\CLOSURE 2 DESK 619 ENCLffiURE 2 RACK 671 

8'\Hz 8085188 SYSTB1 !Jlli\L 8" DRS 64K CFM 3695 

EMHz CF1.J Z SYSTB1 DUAL 8" DRS 64K CFM" 3595 

SYSTIMS HAVE 48 H(JJR CSC BCAAD EXCHAI\IiE 

ALL TELEVIDEO & IDITH ITB1S AT LCJi.£ST PRICES 

VISTA VlOOJ DR CAB 375 oBASE I I CALL 
SPELLBINDER 275 WOOD STAR 290 

SEATTLE C<H'UITR SYS I $2549 SYSTB1 I I $3325 
ALL PRICES & SPECS SURJECf TO Cfl'-."'GE SHIPP!KG NIN 53. CFN, �f?.-fii ,r-.�186 Trade Narks of Dig
ital Research. ALL PRICES CASH PRICES 

PO "'SI IIESmmSrW [� q2:,':\�·C951 
71Y �"'S-11'-<b :::E . 

Circle 337 on inquiry card. 

• RECOMMENDED BY THE NATIONAL 
FIRE PROTECTION ASSOCIATION 
FOR PROTECTION OF ELECTRONIC 
COMPUTER/EDP EQUIPMENT 

• NO DAMAGE TO MEOlA 

• NO STATIC 

• NO POWDERY RESIDUE 

• WIDE RANGE OF UL LISTED 

EXTINGUISHERS 

GUARD EVERY 

COMPUTER 

WITH A HALON 1 2 1 1  
FIRE EXTINGUISHER 

/"OR-�}������� Wholesale Distributor Inquiries 

Given Immediate Attention. 

C a l l  (BOO) 6 3 1 - 7 3 7 7  

Circle 31 7 on Inquiry card. 

F L EX* 
U n i F L EX* 
L i n ked Bus i ness 

Software that works !  
• Accounts Receivable 
• Accounts  Payable 
• Genera l  Ledger 
• DBMS for I nventory 

Control  
• Word Processing 

Software Development Too l s !  
Cal l  o r  Write f o r  I nformat ion  

(208) 529-3210  
G R EAT P LA I N S  

COM PUTER CO M PANY, I N C. 
P.O. Box 916, Idaho Fal ls,  I D  83402 

"Trademark of Technical 
Systems Consultants 

Circle 163 on inquiry card. 

OVERSTOCK 
SURPLUS 5 !1.,." SINC:>LE SIDED FLOPPY 
DISC. DRIVES, WHIL-e l'HE:Y LAST!!! 

TEAC. 96 TPI (NEW) 

$245°0 
MICROPOLIS 1 00 TPI ((;Ooo AS NEW) 

$145°0 
C.ONTAC..T :  JOHN OR HAL 

AT 3 19· 386 · 973 7 -" archive� incorporated 
404 West 35th Street 
Davenport, Iowa 52806 

Circle 35 on inquiry card. 

Circle 3 1 1  on inquiry card. 

ALL ATARI ®  HARDWARE 
' ' 5-.J ' 1 5%-25% Jll � OFF LIST PRICE ,/I ' 

OUR PRICE SAVE 
Atari 400 w/1 6K . . . . .  $320 20% 
Atari 800 w/1 6K . . . . . $810 25% 
Atari 4 1 0  cassette . . . . $ 6 7 25% 
Atari 8 1 0  disk drive . .  $480 20% 

ALL ATARI ® ACCESSORIES 
1 0%-20% OFF LIST PRICE 

8K Memory Board . . . .  $45 1 0% 
1 6K Memory Board . . . $80 20% 
Joysticks (pair) . . . . . . .  $ 1 7 1 5% 
Paddles (pair) . . . . . . . .  $ 1 7 1 5% 

PLUS 1 0 '1o·20'1o OFF 
ALL ATARI ® SOFlWARE 0•0,�0 To crder , Call 617·964·3080 

, Ask fcr mall crder, cr write , 
o The B•t Bud;et 

� 1355 Washington Street (Rt. 16) [/ West Newton, MA 02165 '-·) 617-964-3080 
Circle 54 on inquiry card. 

5110-5120 PROGRAMMERS: 

CNTER O P T l O N  NUMBER 

WORKER I V  MENU 
Aso;; o c • a t t  Pr o qo· ,J �m l' l" 

1 L I ST P R O G R A H < � i l  U l lH OR U/0 Cfi.O!iS REFEREtlC( :? F ! Nf• L t TE.RAl. R E FERE NCES I N  PROGRM ( S l  3 SWA P < REPLAC F.. J L J T E FIALS I N  f'ROGRAM ( 5 l  � LfNGTH TEST FOR PROGRAM L I N E S  OVER 6� CHAR � C fJF: ATE I rill T I L I S T  A PROGRAM Fl'LE 6 COMPARE TUO f'J.!OGRA/'15 L.lNE El Y  L.lNE 7 lEXT REAt•ER I U R I Tf.R I llRINT(lUT 1 0  TNSTRUCTION5 F'OR UORKER T V  USAGE 99 RE".TURN TO 5YSTt:r1 K t> v  .1n O P T I O N  NUHIIER ann p r t !; '.>  t h t>  EXECUTE k n  

A s  a companion t o  the serious programmer, 
"WORKER IV" w i l l  e l iminate weeks of tedium that 
normally accompany the writing, debugging and 
conversion of programs. 
Price: $275. Includes postage, 32 page manual on 
disk. Full refund within 90 days. i f  not completely 
satisfied with the performance of the WORKER IV: 
Associate Programmer. 

® 
To order, write or call: 
DIVERSIFIED COMPUTING 
BOX 95 
EAST GLACIER PARK 
MONTANA 59434 
(406) 226-9346 

·TrademarK: International Business Machines Corp. 

Circle 1 29 on inquiry card. 



SEE OUR A DS ON PA G ES 1 65 A ND 2 71 FOR MORE EXCITING 

NEC 
Microcomputer 

5· 1 00 
California Computer 

Systems 
Floppy Disk Controller 

64K Dynamic Ram Board, 200ns 

Z-80 CPU board w I monitor ROM 

$369 

$499 

S269 
16K Static memory board. 200ns. . . . . . . . . . . . ·. 369 32K Static memory board. 200ns . .  ' .. . . . . . . . . . . .  599 
S-100 12 Slot Mainframe . . . . . . . . . . . . . . . . . . . . .  475 PC-8001A 32K Computer · .. · · · · · · · · · · · · · · · · CALL 4-Porl Serial Interlace . . . . . . . . . . . . . . .. . . . . . .. 299 PC-8012A 1/0 Unit w/ 32K RAM· · · · · -· · · · · ·,.CALL 2-Po.rt Serialf,2,Por! Parallel Interlace . . , . . . . . . :. 299 PC-8013A Dual Mini-Disk Drive Unit.!, · · · · · · ·  . CALL 4-Port Parallel Interlace : . . . . . . . . . .  229 PC-8001 Multi Cardware (FDI/0 & 32K) . . . . . . . .  CALL j-...;..;..;__;.;.;.;__ __ �......_----��-----j CP/M 2.2 Operating System lor NEC . . . . . . . . . . . .  129 

WordStar conllgured lor NEC . . . . . . . . . . . . . . . . . .  299 
SuperCalc conligured lor NEC . . . . . .  ". . . . . . . . . . .  279 
NEC Word processor & Accounting Software . . . . .  CALL 
Many more software packages and languages: 
(Pascal. Fortran. �obol. etc) are available conftgured for 
the NEC 800tA Computer. f 
Please call or write for a prod�ct price list. 

Jl\. ATARI. 

ATARI 800 1 6K 
CA LL FOR BEST PRICE 

Atari 400 w / 1 6K . . . . . . . . . • . . . . . . . . . . . . . . . . . .  349 410 Program Recorder. . . . . . . . .  . . . . . . . . . . .. .  65 
810 Disk Drive . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449 
825 80 col. 7•8 Dot matrix Impact printer . . . . . . . .  699 
822. 40 col. Quiet Thermal Printer . . . ·· . . . . . . . . . . .  349 
850 Interface Module . . . . . .  ! . . . . . . .. . . . . . . . . . 159 
Atari 16K Ram Mudule . . . . . . . . . . . . . . . . . . . . . . . .  69 
Axlon Ramer am 32K Module • . . . . . . . . . . . . . . . . .  189 
Asteroids, Missile Command ilnd Star Raiders . .  , 35 ea. 

SPEC�L ATARI CATAI.!OG AVAILABLE 
Video Monitors 

$349 
Epson 

MX-80 or 
MX-80 FT 

CALL �----J 
Anadex 950l w/2K Buffer . . . . . . . . . . . . . . . . . . .  1349 
C. ltoh Starwrlter 25 CPS daisywheel . . . .  , . . . . . .  1 449 Amdek/ Leedex Video 100 1 2" B&W · - . . .  · · · · · · - WI C. ltoh Starwrlier 45 CPS daisywhee l .  . . . • . . . . . .  1649 Amdek/ Leede• VIdeo 100G 12" Green Phospher . . .  179 Epson MX-70 .· . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CALL Amdek (Hitachi) 13" Color w /audio output . · · · · · -389 Epson MX-80 & MX-80 F /T . . . . . . . . . . . . . . . . . .  CALL NEC 12" Green Phospher Display JB·1201M . . . . .  CALL Epson MX-1 00, . . . . . . . . . . . . . . . . . . . . • . . . . . . .  CALL 

NEC 12" Lo-Res Color Display . . . .  · .. -. · · · · · · · ·CALL NEC 8023 1mpact Dot Matrix . . . . . . . . . . . . . . . . . .  695 NEC 12" HI-Res RGB Color Display . . . . . . . . .  · · . CALL NEC Spin writers (latest models) . . . . . . . . . . . . . .  CALL Sanyo 9'' B&W Display . . . . . · · · · · · · · .. · · · · · · · . 185 Paper Tiger IDS-445G w/graphics . . . . . . . . . . . . . .  699 Sanyo 9 .. Green Phospher Display . . . . . . . •  · · · ·  . CALL Paper Tiger IOS-460G w/graphlcs . . . . . . . . . . . . . .  949 Sanyo 12" B&W Display . . . . . · · · · · · -. · . · · · · · · · 269 Paper Tiger IDS-560G 'ffgrap.hics . . . . . . . . . . . . .  1 249 San yo 12'' Green Phospher Display. . . .  · · · . •· · 285 Sllentype Printer w 1 Apple lnterla<e .. . , . . . . .. . • .  349 San'yo 13" Color Display . . . ':' . . . . . .  · · · . . • · · · .'': · 449 Qume Sprint Daisywheels (latest models) . . . . . .  CALL Zenith 1 2" Green Phospher Display ZVM- 1 2 1 . . . . . .  149 1---------------------1 

Circle 1 07 on inquiry card. 

1 2" 
GREEN 

ORDER TOLL FREE 800-854-6654 
I n  California and 

outside continental U.S. (714) 698-8088 
Telex 695-000 Beta CCMO 

APPLE II PLUS, 
1 6K ' s ,  48K ' s ,  64k 's* 

• 48K Apple with �6K Ram Board 

CALL FOR 
BEST PRICES 

APPLE 
DISK 

DRIVES 
DRIVE ONLY OR 

W / CONT 
& DOS 3.3 

AVAILABLE NOW 
Ordcnng mforrn,1hon Phone arden. usmg VISA. MASTERCARD. 
AMEiliCAN EXPil ESS. DINER'S CLUB. CAilTE BLANCHE . book 
wirl' transfer. cash1cr"s or cerlificd clll.'ck. money order. or personal 
check (allow ll'll days to cicc1rl Unless prepa1d w1th cash. plt!<ISl' add 5'\, lor sh1pp1ny. handhny and msu�<1nce (muwnum 5 Oil) Cahfor· 
n1a rcs1dents add b'{, sales tilx We accl'pt COO-. OEM"s. lnst11Utions 
il!ld corporatiOns please send for tl written quotiHIOll . All t!qU1prncnt 
is subject to price change and a11aililbility without notice All equip· 
mcnt is new and complete wuh m.1rwfacturer"s v.• arranty ( usually <)(l 
daysl Showroom pric(:'S ma�· diller from ma1l order prices 

Send Orders To: 

CS®uu000Dilil@IT (5@DiJU�QOlJ@[f0 Mail Order 

83 1 4  Parkway Drive 
La Mesa, Calif. 9204 1 



OKIDATA 82A 
83A 

Tl 810 BASIC 
810 PACKAGED 

PRINTRONIX P·300 

$545. 
$770. 

$1 ,395. 
$1 ,695. 
$4,995. 

XEROX 820 w i t h  
$CA LL t\ 1 0 M B  H a rd D i s k  f SOU"(HWEST COM PUTERS 

71 4-571 -591 6 
' 

Circle 341 on inquiry card. 

I 8086/8087/8088 I 
CROSS SOFnNARE PACKAGES ' C cross compiler for the 8086. All facilities of the 

complete C language. including floating point 
for the 8087. are supported. Optionally. memory 
can be allocated for use with the 8088. Output is 
symbolic assembly language. The compiler is suita· 
ble for use in porting UNIX to the 8086. 

ZCross assembler/linker/librarian/downline 
loader for the 8086. Assembler input is an ex

tension to that used by Intel. Loader output is a file 
in standard Intel hex format. 
S Simulator/debugger for the 8086. Capabilities 
� include display, breakpoints, interpretive execu
tion, as well as many others. 
Host System: PDP- I I  running RT- 1 1 . RSX- I I M, 
UNIX/V6, UNIX/V7; or VAX-I I running VMS, 
UNIX/32V. 
For additional Information: �anced �igita l P rod ucts , I nc. 

1 701 2 1st Ave. S .. Suite 222 • Nashville, TN 372 1 2 
Phone (615) 383-7520 

Intel Is a trademark of tnlel Corporation; UNIX and UNIX/32V are 
uademarks of Bell Laboratories; RT·I I. RSX· I IM. POP-I I, VMS, and 
VAX-I I are uademarks of Digital Equipment Corporation. 

C ircle 1 2  o n  inquiry card. 

RHINO®XR- 1 ROBOT 
Versatile, rugged 32" high robotic arm for 
education. research and indus1Ty. Compatible 
with all computers having RS232C interface. 
Immediate delivery. S2.400 F.O.B. Champaign, 
Il l. (In Ill .. add 5% tax). Price includes 1 50 pg. 
operations manual . . .  an excellent introduc
tion to robotics. Manuals can be purchased 
separately @ S35.00 ea. Inquiries invited. 

.,. SANCI-ft.J Sales Dept. r:e:J MACHINE 308 S. State iiiiiiill' �SIGN Champaign, IL 61 820 
( 2 1 7 )  352-8485 

Circle 328 on inqu iry card. 

PERSONAL 
COMPUTER SOFTWARE 

for 
EXECUTIVES and MANAGERS 

• Name/ Address/Key Information 

• Personal Schedule 

• Corporate Schedule 

• Document Tracking 

• File Indexing Schema 

• Tickler File 

• Questionaire Tabulating 
Any three for $150 - All seven for $250. 
Functional, well engineered software in 
the Pascal programming language for 
Apple II and TRS-80 Model II com
puters. 

SOFTWARE CONSULTING SERVICES 
901 Whittier Drive. Allenlown. Pa. 1 8 1 03 

121 5) 797·9690 
ATT. Martha Cichelli 

•tTMl Apple Computer Co. . ••1 TM) Tandy Corp. 

Circle 338 on inquiry card. 

BLACKJACK FOR WINNERS 
FINALLY, A PROGRAM THAT'S NOT 
ONLY FUN BUT ONE THAT COULD 
PAY FOR ITSELF. 
BLACKJACK, VEGAS STYLE will help y o u  learn to count 
cards. This program allows the user to assign plus or minus 
values to each card, to assign a POINT COUNT. Once 
entered the machine automatically keeps a running count as 
it deals from the deck. When there is less than 12 cards lett 
the deck is shuffled and the count is returned to zero. Runs 
���np�ft�

. 
II + .  48K DOS 3.3. Featuring QUALITY COLOR 

See your local dealer or send check or money order to: 
- BULLSEYE $23 95 
.=.. SOFTWARE • 'J • o;. ?.'�"::� '- �!."�, '!!� � :::�. �."��.9.�;!.,;:, �9.<so 

• 

Circle 58 on inqu iry card. 

TEXT ED ITOR 
NORTH STAR CO�IPUTER 

A PROFES S I ONAL EDITOR, USER-TESTED 
IN BUSINESS FOR OVER TWO YEARS . 

* WRITTEN IN BAS I C  -- EASY TO 
MODI FY .  

* CRITICAL FUNCTIONS I N  Z - 8 0  
ASS EMBLY LANGUAGE FOR H I G H  
PERFORMANCE . 

* EXCELLENT DOCUMENTATION -
ANNOTATED LISTINGS , 2 9 - PAGE USERS 
GUIDE , INSTALLATION GUIDE , MORE . 

* REQUIRES NORTH STAR DOS 5 . 1  OR 
5 .  2 I MINIMUM 4 8 K  MEMORY . 

* RECLAIMS OLD DISK SPACE FOR FILES 
- - NO MORE COMPACTIONS . 

* PRINTER OUTPUT FEATURE S : AUTO 
PAGING , INDENTING, CENTERI NG , 
ESCAPE SEQUENCES , MORE . 

S 7 5  COMPLETE, S 2 5  USER MANUAL (CAN 
BE CREDITED TO COMPLETE PACKAGE ) .  
FOR SPEC SHEETS, SEND STAMPED , 
SELF-ADDRESSED ENVELOPE TO: PAUL 
T. BRADY , 91 MARCS H I RE DRIVE, 
MIDDLETOWN , NEW JERSEY , 0 7 7 4 8 .  

8 0 4 8  I N• CI RCUIT 
E M U L AT O R  

· IEEE-696 ( S - 1 00), C P / M  compat i b l e  
. E m u lates 8035, 8039 , 8048, 8049, 

8748, 8040, 8050, and 80C48 CMOS.  
. H a rd w a re B reakpoints al low Real  T i m e  

E m u l ation u p  to 1 1  M H z  
- T race i n c l u d es disas s e m b l ed code 
. D i s p la y / M odify P ro g r a m  & Data Memory,  

Registers,  1/0 P o rts & Flags 
· D isassem b l e r  
- Scope t r i g g e r  f ro m  b reakpoint locations 
MICE-48 comes on one S-1 00 board with a 3 ft. 
cable and buffer assy. that plugs into the user's �P socket. The board with al l  supporting 
software is S995. For 8048 MACRO Assembler 
add S150. (2 1 3) 4 5 1 -5382 

SIGNUM SYSTEMS 
7 2 6  Santa Monica B l v d .  

SANTA MON ICA ,  CA .  90401 

Circle 336 on inquiry card. 

Screens in seconds 
QUICKSCREEN'· 

Sr.I� !Ju.!del' .. __ ------------------------------- + 

I • • • • • • • • • • • • • • • • • • • • •  I I * ABC CORPORATION • 

I * ltNENTOR'i DISPLAY * 
I • • • • • • • • • • • • • • • • • • • • •  

• ITEM I D 1  1 2 3 4 5  .............. .......  
FI NANCIAL 

I PRICE $8 I 

I COST $4 I 
I +••••••••••+ 

I SALES : 
+----------+ 

I H'TD $ 2 0 0  I 

I I YTD $ 8 0 0  I 

QUANTITIES 

I OH RAND 193 I 
I ON ORDER 5 0  I 

I ALLOCATED 6 I 

I REORDER 2 2 0  I 

+--------------+ 

I H'TD SOLD 2 5  I 

I YTD SOLD 100 I 

+-------- ------------------------- + 
Microsoft BASIC, CBASIC,dBASEII, 
or FMSBO (tour • .,. •• ,. ••rolonsl 56K CP/M 

$149 (user manual: $20) plus shipping
Fox & Geller Associates, lnc.l (201)837-0142: 
P. 0. Box 1053 Credit Carda Teaneck,N.J. 07668 Accepted PJII)8) ls a tc�k ul llJR  .ten:iat:el!!l <9EZ II ta a tr�k c1 Allhtn�ao OY'61C,.(Pft1, are tnr:ienmlas at. Digital Rl!l!lel!ledl 

Circle 1 55 on inquiry card. 

ScotcH Diskettes 
Rely on Scotch• diskettes to keep your valu
able data safe. Dependable Scotch diskettes 
are tested and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They're compatible with most d iskette d rives. 

(800)235-4137 

Dealer Inquiries 
Invited 

Circle 293 on inqu i ry card. 



· D I G ITAL R ESEARCH COM PUTERS 
(21 4 )  271 -3538 

32K S- 1 00 E PR O M  CAR D  32K SS-50 RAM NEW! 

USES 271 6's 

Blank PC Board - $34 

ASSEMBLED & TESTED 

ADD $30 

$299°° KIT 

For 2MHZ 
Add $10 

Blank PC Board 
$50 

,,. 

1 6K STATIC R AM KIT-S 1 00 BUSS 1 6K STAT I C  RAM SS-50 BUSS 
P R ICE CUT! 

COM P L E T E  K I T !  $8495 
(WITH DATA MANUAL) 

PRICE C UT! 

K I T  FEATU RES:  
Addressable on 1 6 K  Boundaries 

2 Uses 2 1 1 4  Static Ram 
3. Fu l ly Bypassed 
4 Double sided PC Board. Solder mask 

and silk screened layout 
5 � · 1 Parts and Sockets included 
6 Low Powet: Under 1 . 5 Amps Typical 

UART SALE! 
TR1 602B - SAME AS TMS60 1 1 ,  

AYS -1 0 1 3 ,  ETC. 40 PIN DIP 

j TR1 602Bi 
$295 

EACH 4 For $1 0°0 

AY3-8910. As featured in J uly, 1 979 BYTE' A fantastically powerful Sound & M usi c 
Generator. Perfect for use with any 8 B i t  M icroprocessor. Contains: 3 Tone Channels. 
Noise Generator. 3 Channels of Ampl itude Control.  1 6  bit Envelope Period Control, 2-8 
Bit Parallel 1/0. 3 D  to A Converters. plus much more� All in one 40 Pin D I P. Super easy 
interface to the S-1  00 or other busses. $11 .95 PRICE CUT! 

SPECIAL OFFER: � each Add $3 for 60 page Data Manual. Digital Res���5?.n Computers TERMS: Add $2.00 postage. We pay balance. O rders under $15  add 75¢ 
handl ing.  No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H .  Orders over $50, add 
85¢ for i nsural)ce. P.O. BOX 401 565 • GARLAND, TEXAS 75040 • (214) 271-3538 

*TRADEMARK OF D I G I TAL RESEARCH. 
- - -

WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 



- - - - - - -- - - - -- - -- - - - - -- -- - - - - - - - - - -- - , : ADVANCED PRODUCTIVITY SYSTEM 1 
1 FOR TRS-80 • MODEL I I  I 
I I 

I Finally a general purpose, high performance produc- : J tivity system . APS is functionally comparable to the 1 
widely acclaimed SPF productivity system used on 1 l most large-scale computers. It  is fully rnenu driven 1 

I 
and provides Browse, Edit, U�ility and Word Proc�ss- 1 
ing subsystems as well as spht screen support. It 1s a 1 I powerful tool for quickly and efficiently creating, 1 

l manipulating and revising programs, text files and 1 
I data files of any size. 1 I 

I I The full-screen, general purpose Edit Subsystem sup· I I ports function keys as well as primary and line com-
! mands. A unique dataset isolation feature guarantees � 
I dataset integrity whil e editing. 

I I 
I I The Utility Subsystem allows dataset allocation, 

I record format conversion, dataset recovery and more. I 
I I 
I Registered users receive full maintenance support. : : For more information contact: 1 
I I 

I Arrix Logic Systems Inc. 
1 

: P.O. Box 1 42 : 
1 Don Mills. Ontario 1 

I Canada M3C 2R6 I 

I I : • Rog;""'' T"d'm"k ol T>OdV c,.,,.,.;oo : 

Circ le 36 on inquiry card. 

STARSWEEP 

y;�j{ 
_/c;ear A Pa;;;·

-••• 
Through An Interstellar Min€.tield 

EXCITING HIGH SPEED GRAPHICS 
RUNS ON TRS-80™ 
M O D E L  I ,  LEVEL I I  16 K 
Watch Space M ines Loom On 
Your Screen As You Zip 
Through Space. Al ign Your 
Spacecraft, Then Blast Them 
With Your Lasers. It Takes Ski l l  
And Dexterity To Score High. 
Send Check Or Money Order To:  

TAPE 
$ 1 5  

PENDRAGON SOFTWARE 
P.O.  BOX 230 
LITTLE NECK, NY 1 1363 
(NY State residents add appropriate sales lax) 

Circle 298 on i nquiry card. 

WANTED: 
APPLE, IBM, TRs-80, CP/M 

SOFTWARE 
Westico is a publisher and distributor of 
professional software for microcomputers. 
If you have a new program ready for 
distribution or want your existing programs 
to reach a larger market, contact: 

Phi l l ip Woel lhof, V.P. Mk tg .  
Westico, Inc. 
25 Van Zant Street 
Norwalk, CT 06855 
(203) 853-6880 

To increase your profits, take advantage 
of Westico's worldwide promotion and 
distribution. 

\VEST ICO The Software Express Service 

MEMOREX 
FLEXIBLE DISCS 
WE WILL NOT BE UNDER
SOLDfl Call Free (800)235-4137 
for prices and infonnation. Dealer 
inquiries invited and C.OD.'s 
accepted 

Circ le 293 on inqu i ry card. 

EXEK 86 
8086/8088 EXECUTIVE 

• EPROM based real-time multr· taskmg executive pro· 
ven 1 n  rndustr ial process conuol applications since 
1 980. 

• Posrtron mdependenl assembly language lor max· 
rmum speed, conlrguratron ltexrortrty. and mrnrmum srze. 
Task scheduling nucleus rs less than 4 Kbytes. • Modular code rs user extensrble and conlrgurabte lor 
any 8086/8088 system wrth a reaHrme clock interrupt 

( 1 msec maxrmum). 

• Dynamrc memory manager for the lull 1 Mbyte ad· 
dress range 

• Run trme brndrng to apphcatron tasks prov1des the 
ab�lrty to add / delete appli�atron tasks wrthout changrng 
ex1stmg lrrmware. Exlensrons t o  the executrve c<\n be 
made without changing exrsting applications frrmware. • Dev1ce rndependent 110 system wrth general CAT 
drrver Fortran like format rnteroreters. command lrne 
parser. general purpose queue utrhtres are provrded wrth 
the 110 system Complete 110 system adds tess than 8 
Kybtes. 

• System servrces are availab le to assembly tanguage 
and high level language programmers. Extensrve macro 
and subroutme librarres are supplied. 
• $1 250 complete prrce 101 source code wrth no usage 
fees lor tesate of object code in other products Source 
code rs supplied on srngte or dual densrty drskettes for 
use on Intel mrc roprocessor development systems 

MODULAR INTERGRATION, I NC. 
P.O. Box 1 079 • Issaquah, WA 98027 • (206) 392·8085 

Circle 258 on inquiry card. 

DISKETTES - SOLD IN BOXES OF 1 0 
5" 1 side . . .  3.30 8" 1 side . . .  3.90 
5" 2 side . . . 425 8" 2 side . . .  5.60 

ALL MAXELL DISKETIES ARE DOUBLE DENSITY 
QUANTITY PRICES AVAILABLE 

SAME DAY SHIPMENT. Order vra Master Charge · 
Vrsa · Money Order - Personal Checks (aiiOI'I 2 weeks) 
- C O D  requrres 1 00o Ceposrt Cal1f Rc5 add 6qo 
sales tax 

SATISFACTION OR FULL REFUND 

Circ le 1 53 on inqu iry card. 

ANADEX 
DP95001950 1 - 1 1 95°0 

DP900019001 - 1 1 3 5°0 
200 CPS - GRAPHICS 

AMPEX DIALOG 80 
W/DETACHABLE KEYBOARD 
SALE - 920°0 

BASF 
5 . 2 5 "  S INGLE  S IDE/DENSITY 
IN BOX OF 1 0 DISKS - 2 . 2 5ea 

KNE RESOURCES 
4 1 5 W .  G O L F  ROAD 

ARLIN GTON HTS, IL 60005 

(31 2 )  2 28-5850 

Ci rc le 203 on inquiry card. 

INTELLIGENT PRINTER INTERFACE 
1 6,000 BYTE BUFFER I STANO ALONE 

PARALLEL / SERIAL INPUT IBAUO RATES - 50 to 1 9,2001 
OPTIONS INCLUOE: GRAPHICS • REVERSE PRINT • BOLO PRINT 

UNOER·SCORE • REPRINT OF BUFFER 

AOJUSTMENT OF LINES PER-INCH 

CHARACTERS PER-INCH SELECTION 

OOUBLE LINE 

CUSTOM OPTIONS ALSO AVAILABLE 
A & T FROM $450.00 BARE BOARD t80.00 

Circ le  379 on i nquiry card. 

For Your 

)1\. ATARr 
Commercia l  Qual ity 

J OYSTI C K  
FI NALLY! A H I G H  QUALITY, PLUG· 
COMPATIBLE JOYSTICK FOR T H E  
ATARI V I DEO·GAM E  A N D  400/800 
COMPUTER SYSTEMS. GAM E·TECH'S 
SERIES B PRO-STICK. M ETAL CON· 
STRUCTION, SELF-CENTERING,  
GOLD- PLATED CONTACTS. ARCADE 
STYLE. FULL 6 MONTH WARRANTY. 

Send $39.95 per joystick 
(mass. res. add 5 % )  Plus $2.00 ea. shipping & handling to: 

283 BROADWAY 
ARLINGTON, MASS. 021 74 

1 ·(61 7)-774·8819 
ATARI is a trademark of ATAR I, Inc_ 



WE WILL NOT BE UNDERSOLD 
DISK DRIVES FOR TRS-80* Model I 

CCI-100 5 '/• ", 40 Track (102K) $299 

ADD-ON DRIVES FOR ZENITH Z-89 
CCI-189 5 '14', 40 Track (102K) $389 
Z-87 Dual 5 '/• " system $995 

External card edge and power supply included. 90 day warranty/one 
year on power supply. 

CORVUS 5 mg $3089 10 mg $4489 M irror $699 
RAW DRIVES 
5 '1• "  TAN DON 

8" SH UGART 801 R $399 
$ CALL POWER SUPPLIES $ CALL 

DISKETTES - Box of 10 
5'1• "  Maxell $40 BASF/Verbatlm $26.95 
8" Maxell $45 BASF/Verbatlm $36.00 
PLASTIC FILE BOX-Holds 50 5 'I• " diskettes $19.00 
PLASTIC LIBRARY CASE 5'1.'' $3.00 8"  S 4.00 
HEAD CLEANING DISKETTE $25.00 
FLOPPY SAVER $10.95 RI NGS $ 6.95 

16K RAM KITS 2 for $37 $19 
200ns for TRS-80,* Apple I I ,  (specify): Jumpers $2.50 

COMPUTERS/SYSTEMS 
ALTOS 
ZENITH 
ATARI 

ACSBOOO Series 
48K, al i-in-one computer 
400 
800 

APPLE PERIPHERALS 

TERMINALS 
ADDS Viewpoint 
ZENITH Z-19 
TELEVIDEO 910 

920C 
950 

$CALL 
$2149 
s 359 
$ 789 

$CALL 

$CALL 
$ 719 
$559 
$729 
$929 

S-100 CALIFORNIA COMPUTER SYSTEMS 
MAINFRAME $349 Z80 CPU $ 239 
64K RAM $569 FLOPPY DISC C NTR L $ 339 
INTEGRATED SYSTEM W/INTERNAL CABLES, TESTED $1975 

2P + 2S 1/0 
4 PORT SERIAL 1/0 
4 PORT PARALLEL 1/0 
CABLES 

CASIO CALCU LATORS 
POCKET COMPUTER FX702 
DESK PRINTER/CALCULATOR FR100 
SCIENTIFIC CALCULATOR FX8100 
GAME WATCH CA90 Plastic 
GAME WATCH CA901 Steel 
SPORT WATCH AX210 Calendar 

BUSIN ESS SOFTWARE 
WORDSTAR for Apple I I 
WORDSTAR for Zenith Z89 

$ 269 
$ 249 
$ 179 

$CALL 

$199.00 
$ 79.95 
$ 49.95 
$ 49.95 
$ 69.95 
$ 59.95 

$ 329 
$ 329 

PRI NTERS 

EPSON MX-70 
PAPER TIGER 

NEC SPINWRITER 
7710 R.O. Par 
7710 R.O. Par w/tractor 
7720 KSR w/tractor 
7730 R.O. Ser 
7730 R.O. Ser w/tractor 
NEW 3500 Series 

MX-80 MX-BOFT 

IDS 445 Graphics & 2K buffer 
IDS 460 Graph ics & 2K buffer 
IDS 560 Graphics 
ACCESSORIES 

$2395 
$2595 
$2795 
$2395 
$2595 

$CALL 
MX100 $CALL 

$CALL 
$CALL 
$CALL 
$CALL 

ANADEX DP-8000 $649 DP-9500/01 $1389 
OKIDATA 

Microline 80 Friction & p in  feed 
Microline 82A Friction & p in  feed 
Microline 83A 120 cps, uses up to 15"  paper 
Call for new Micro l ine series! 

CENTRONICS 739, new model with graphics 
C. ITOH 

Starwriter I 25 cps, paral lel  interface 
Starwriter I -25 cps, serial interface 
Starwriter II 45 cps, paral le l  i nterface 
Starwriter II 45 cps, serial interface 

AXIOM GP-80M 
DATA SOUTH 180 cps 
OLIVETTI DY 211 Daisy Wheel 

$CALL 
$CALL 
$CALL 

$ 739 

$1525 
$1620 
$1950 
$2075 
$ 319 

$CALL 
$CALL 

MON ITORS 
BELL & HOWELL 
LEEDEX 

9" 8 & W 8 H D9 1 1  
1 2 "  8 & w $129 

$125 
12" Green Screen $155 

SAN YO 
13"  Color $329 

9" 8 & w $149 
1 2 "  8 & w $21 9 

ZENITH 1 3 "  Color $349 

TELECOMM U N ICATIONS 

1 2 "  Green Screen $238 
13"  Color $399 
1 2 "  Green Screen $129 

PRENTICE STAR MODEM 1 -year guarantee $125 
UN IVERSAL DATA SYSTEMS UDS103LP $149 UDS1 03JP $215 
NOVATION CAT $139 D-CAT $149 

AUTO-CAT $1 99 APPLE CAT I I  $339 
D.C. HAYES SMART/STACK MODEM $249 

M ICRO-MODEM I I  $295 
CCI Tel net Commun ications Package $135 

APPLE ACCESSORIES AN D SOFTWARE 
Mfr. by,Microsoft - Mountain Computers - Videx - C C S  - Personal Software 
VISICALC $159.00 VISIDEX $159.00 
VISITERM $1 1 9.00 VISIPLOT $139.00 
Z-80 SOFTCARD $259.00 VIDEX BOARD $249.00 
KEYBOARD ENHANCER $1 1 0.00 1 6K CARD $159.00 
APPLE JOYSTICK $ 49.00 SUP-A FAN $ 39.00 
SUP-A MOD $ 25.00 CCS CARDS $ CALL 
APPLE CARDS $ CALL ASCII EXPRESS $ 59.00 
SUPERCALC $199.00 ALF9 VOICE BOARD $149.00 
CPS MULTIFUNCTION CARD $199.00 
METACARD 8088 MICROPROCESSOR FOR APPLE $CALL 

ENTERTAINMENT 
Mfr. by:On Line Broderbund 
FLIGHT SIMULATOR $29.00 
WIZARD & PRINCESS $28.00 
MYSTERY HOUSE $24.00 
HI-RES FOOTBALL $35.00 
RASTER BLASTER $25.95 
SPACE EGGS $1 7.95 

Sirius 
SARGON II 
ABM 

California Pacific 
$29.00 
$21 .95 

GORGON 
MICROPAINTER 
APPLE PANIC 
POOL 1 .5 

$34.95 
$29.00 
$27.95 
$25.95 

For fast del ivery, send certified checks, money orders or cal l to arrange d i rect bank wire transfers. Per.sonal or company checks require two 
to three weeks to c lear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 

DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 

The CPU SHOP TO ORDER CALL TOLL FREE 1·800·343·6522 

TWX: 710·348·1796 

420-438 Rutherford Ave. ,  Dept. 801 M 
Charlestown, Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. t i l l  5) 

Techn ical I nformation call 6 1 7/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporat ion Trademarkf® Dig ital Research 

C i rc le  1 1 0  on inquiry card. 
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Circle 367 on inquiry card. 

SUPER E-Z80 KIT 
64K-Z80A-CP/MrM Compatible 

Micro-Computer 
Features: Z80A CPU-CTC and PIO • 64K 
Dynamic Ham • 4K Monitor EProm • .54 Key 
Keyboard (Detachable) • 3 Fully Buffered 
S-100 Spaces • lntergrated Circuit Sockets • 

RS232-C Asynch. Modem Controi iPmgram
mable Baud Rate) • Composite Video • CP/Mlllll 
Operating System Compatible • Epson or 
Centronics Printer Compatible Parallel Port 
• 8272 Floppy Contmller Device · 3740 and 
3741 Comp . . s·· & 5 w· D rives · up to 4 
Drives • ZBO Programming C.:u·d • As· 
sembly I nstructions • l\tl onitor Listing • 

Block Diagram. 

PRICE: $ 1 195.00 
TERMS: Certified check or 

money order 
O'exas lies. Add Sales Til;d 

r'I�T- B O  me.  1860 I LBJ Fwy. • Mesquite, Texas 75 150 • 800·527·1593 
A Subsidiary of Patrick Computer Systems, Inc. 

Manufacwrcr of the ic436 
integrated business campuff!r 

r M  Trademark of Digital Research 
Circle 423 on inquiry card. 

All  Q\·er the world there are people thinking about 
interfacing the APPLE 

Also in Germany-with german precision 

We present : 

. . OS/ 16K • 
Made in Western Germany 

PRINTER-BUFFER INTERFACE 
S o  you can keep o n  working with your APPLE. 11.·hen the 
printer is busy ! ! !  

·-···- 16K RAr-.·t Buffer on board ····-· On board Z80 CPU 
.... Full APPLE Software compatible 

...... Full CP/M + PASCAL compatible _,,_ Full Centronics compatible 

Kleinoren Computer 
Koelnerstr. 49 

$310 
D 4000 DUESSELDORF I WEST GERMANY 
Phone 2 1 1  J69 t 9 1  Tlx. 8582848 

Write or call for more informations!! 
Let us know your VISA or AE number. 

Add 7 S for overseas shipping. 

We accept American Express and VISA 
I� 
-� -

INDUSTRY STANDARD THROUGHOUT (IEEE 696) 
• Z-80 processor-4Mz • 10 slot motherboard • Enhanced CP/M · • On board monitor • 
Complete manuals • Line filters • 2·8" Shu· 
gart-801 R·drives • 64K RAM-expandable to 
256 • 2 serial/parallel ports • EPROM pro
grammer, 6K EPROM • 2 Filtered recepta· 
cles • Heavy duty power supply. 

Circle 98 on inqu iry card. 

Smartmodem 
-----

-�' -(I)Hir)tes ! :D ! :D : : ! 
� 

• Auto-Answer • Auto-Dial • Repeat 
• Programmable · Use Any Language 

• Touch-Tone and Pulse Dialing 
• Audio Monitor - Listen to Connection 

• FCC-Approved Di•ect·Connect 
• Full or Half Duplex. 0-300 Baud 

• RS-232C Interface • 7 Status LED's 
• Two Year Limited Warranty 

$249 
Send certified check or money order 
Allow two weeks for personal check 
Florida residents add 4% sales tax 

ACE COMPUTER PRODUCTS 
of Florida Inc . • 1 640 N.W. 3rd STREET 

DEERFIELD BEACH, FLA. 3344 1 

VOICE: 305·427·1 257/DATA: 305·427·6300 

Circle 6 on inqu iry card. 

- $600 MILLION SPENT BY TAXPAYERS 
- EARN EXTRA $$$$ BY PREPARING TAXES 
- NO ACCOUNTING DEGREE REQUIRED 
- DESIGNED AND TESTED BY A CPA 
- PROGRAMMED BY PROFESSIONALS 
- WILL MAKE S$$$$ FOR YOU THIS YEAR 
- EARN YOUR $HARE NOW 1 ! ! 
- LATEST TAX CHANGES, FOAMS & SCHEDULES 

1040 long/short 
A&B Itemized deductions & Interest 
G income averaging 
IT·201 for New York residents 

- All TAX TABLES INCLUDED FOR AUTOMATIC TAX 
AND SALES TAX COMPUTATION 

(A,B,C,D,X,Y,Z,EIC,all slate sales) 

• Interactive data entry and edits • Client history file created • Reprint and restart from client lite • Prints on av, x 11 IRS supplied forms or on blank stock 
lor use with overlay • Printer & video conllgurator program 

AVAILABLE FOR Cp/M"" FORMATS ONLY: 
8" SO CP/M"" a·· DO ITHACA'"' 
5'1'' DO NorthStar"" 
5'/'' DO Superbraln'"' 

requires CPIM'"2.2 
64-KB Z80 cpu 
two disk drives 

ORDER FROM: 

MICRO-NET SYSTEMS Suite r218 
1202 Troy Road 
Latham, NY 1 2 1 1 0  

PRICE: $100 
COrlijiiite with 
documentation 

SEND CHECK or MONEY ORDER, name. address. 
telephone II, system model and desired disk format 
or call us at 5 1 8·783·8605. 

Circle 246 on inquiry card. 

S-1  00 Boards from S. C. Digital 

64K DYNAMIC RAM 'Uniselect: Z' 
features: Model 64KUS $485, A&T • 1 6 or 24 bit addressing. • 8 bit data. • Bank Select by 
SW senable Port, Bits in Two blocks. • Two 32KB (or 
128KB) addressing. • Transparent refresh with delay fines, 
giving unlimited DMA, immune to Wait States, halts, resets. • Fast access time - 220nsec from Smemr or Psync high, will 
run with 280, 28000 to 4mhz, 8080, 8085, 8088, 8086 to 
5mhz without wait states. • Provision to expand to 256KB 
using 64K by 1 chips. • Confonns to IEEE 696-SlOO specs. 

Guaranteed one full year. Shipping is in 3 days. MC, Visa, or 
COO orders accepted. Add S5.00 for COO orders. Illinois 
rnsidents-add 5114% sales tax. 

O.E.M. & DEALER PRICING AVAILABLE 
S.C.  DIG ITAL 

P.O. Box 906, Aurora, Illinois 60507 
Phone: (3 1 2 ) 897-7749 

Circle 324 on inqu i ry card. 

"C"COMPILERS FOR MC 6809 
• Generates rc-entrant/relocatable, effic ient, 'rom'able 

assembly language 

• Suppons full "C" except: long, floats, doubles, 
initializers, and bit fields 

• Includes object code linker, library manager, and 
6809 asst-mblcr 

• All user program 1/0 easily configured to target 
lurdware environment 

• Availilble as rlex-compatiblc, resident compiler or 
CP/M-compatible, cross-cornpilcr 

FC 6809 . . . . . .  FLEX VERSION . . . . . . . .  $300.00 
CC 6809 . . .  . . CP/M VERSION . . . . . . . .  S350.00 

CP/M - 68XX CROSS-ASSEMBLERS 
(INCLUDING SOURCE CODE IN "C") 

A6800 . . .  MC 6800, MC 6802, MC 6808 . . .  11 00.00 
A 6801 . . . . . . .  MC 6801, MC 6803 . . . . .  $ 1 00.00 
A 6809 . . MC 6809 . .  $1 00.00 

CP/M FORMATS: 8" SOFT SECTORED, 
5" NORTHSTAR 

FLEX FORMATS: 8" SOFT SECTORED 

* F lex TraUemark or Technical Systems Consultants, Inc. 
*CP/M Trademark of Digital Research 

iNTROL 
CORP. 

647 W. Virginia St. 
Milwaukee, WI. 53204 
(414) 276-2937 

Solw your ...., problen-. buv ll)()ll; emfiOCA! 
-...! D\INn .w.- AD ardon �  
from otock, within 24 ......... CaD toll fREE 
(800) 2354137 b prica ....t lnformootion. 
VIA ....t MMte. Card accepted. 

Circ l e  293 on inquiry card. 



The M ICRO M I NT Z8 BASIC 
COM PUTER/CONTROLLER board repre
sents a mi lestone in mic rocomputer price
performance. It is cheap enough to be 
programmed d i rectly in a h igh  level lan
guage, and efficient enough to be battery 
operated if requ i red. The entire computer 
is 4" by 4V2'' and includes a t iny BASIC 
interpreter, 4 K  bytes of program memory, 
one RS-232 serial port and two paral le l  
ports, p lus a variety of other features. Us
ing a powerful Z8 microcomputer chip and 
Z61 32 4K X 8 RAM, the Z8 BASIC 
COM PUTER/CONTROLLER board is  com
pletely self-contained and optimized for 
use as a ded icated control ler. The un it is 
assembled and tested and comes with 
over 200 pages of documentat ion.  
The price, in single quantity, a tiny $195. • 
Optional power supply 
( + 5, + 12 and - 1 2V) $35. 
Please include $4 for shipping and hand l ing .  

•call M icromint for quantity pricing 

Z8 MICROCOMPUTER 
• On board tiny BASIC interpreter. 
• Parallel and serial 110 ports. 
• 6 interrupts. 

RS·232 CONNECTOR 
• Just attach a CRT terminal and immediately write 
control programs in BASIC. 
4K BYTES OF RAM 

• Z6132 4K X 8 low power quasi·static 
RAM. EPROM pin compatible. 
SWITCH SELECTABLE BAUD RATES 

• 1 10·9600 BPS. 
FULLY EXPANDA6LE 

• Data and address buses available for 1 24K memory 
and 110 expansion. 

• 2 onboard parallel ports. 
• 7.3728MHZ crystal for fast control opera tions. 

JUMPER SELECTABLE MEMORY OPTIONS 
•4K RAM, 2716 or 2732 EPROM operation. 
LOW POWER 

•Consumes only 1 Y2 WATTS at + 5, + 1 2  
and · 12V (optional power supply available). 

To Order: 
Call Tol l  Free 
1 -800-645-34 79 

For Information Cal l 
1 -51 6-37 4-6793 

MICROM I NT I N C .  
9 1 7  M idway 
Woodmere, N . Y .  1 1 598 

Micromint wiD put both a . 
computer development system 

and an OEM dedicated controller 
in the aim of your hand 

only $ 195. 

As featured in Byte Magazine, Ju ly, August, 1 981 . 
ZS rs a trademark of Zlloo lnr.. 



Verba1im 
flexi ble d isks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C. O.D. and 
charge cards accepted. 

-VISA' 

PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
9340 1 .  In Cal. call 
(800) 592-5935 or Clliilii��t2£) (805) 543- 1 03 7 .  

Circle 293 on i nquiry card. 

• ERASES ALL UV ERASABLE EPROMS(2708. 2716, 25&6, e!c.) 
• QUICK FIFTEEN MINUTES ERASE TIME 

• ERASES OVER FIFTEEN EPROMSAT A TIME • LAMPLIFE. nOOHOURS 

• INDUSTRIAL MODEL S68.50. 
• INDUSTRIAL MODEL WITH TIMER & SAFETY INTERLOCK SWITCH S97.50. 

(R�JWtd $lte/ etll;/osure W<lh bolfom drilwerJ ' 
THE BEST 6809 SINGLE SOARD COMPIIIER AVAilABLE 
• lbppf C1111tn:$r • SWl'I'C a�m;u�blt: e f'mlftFtltl • lbmsTSCFkt e /IS-1J1Porr • fur£krc�t:ilwl FOR THE SSSO AND S.100 BUS 

PRICE' $389.00 
ASSEMBLED, TESTED . .-B HOUR BURN·IN, 900AY WARRANTY 

2114 RAM 300 ns . . . . . . . . . . . . $2.95 2716 EPROM 550ns . . . .. $4.50 
EPROM PROGRAMM!;R lor 2716. 2732 . . . . $99.50 In Ci1euil Emulator lor 68u.. 8065. Z80 . . . . . . . . . . . . . . . . . . . . $99.95 

\'IE ACCEPT II/SA. MASTERCARD. C O.D .. CHECKS 

PHONE ORDERS (3051 974-0967 
LOGICAL DEVICES INC. 181 W OAKLAND PARK BlVD. • FT. lAUDERDAlE. FlORIDA 33311  

Circle 214 on inquiry card. 

� �T - a [] � n c .  

E-Z-80 ENTRY KIT 
A Z-80 Micro Computer with CPU: CTC: 
PIO: Prom Programmer: Read Out.: Key Pod: 
Onboard ROM & RAM: Wire Wrap: DC 
Regulator: Monuol & Instructions. 

Kit Price 5390W 
P.O. BOX 501-KAUFMAN, TEXAS (U5A)-75142 

A Subsidiary of Patrick Computer Systems, Inc., manufacturer of the ic-436 intergrated business computer. 

Circle 4 1 5  on i nquiry card. 

YOU CAN SAVE SSS ON RIBBONS FOR 
Anadex D P  9500 . . . .  $1 4.00 
Centronics 700 Series 

Zip Pack (Box o f  3) . 
Cartridge 

D.E.C.  LA·34 . 
D iabl o  630 . . . . . 

. . . . .  $ 8.25 
. . .  $ 8.50 

. $ 6.90 
. . . .  $ 6.00 

. .  $1 2.95 
. $1 4.25 

. . .  $ 8.90 
. .  $ 8.50 

. . . . . .  $ 6.00 
. $ 7.50 

Epson MX 70·80 . . 
N EC Spinwr i te r (Box of 3) . .  
Ok i data M icrol i n e  80 (Box o f  3) 
Rad i o  Shack LP I I · IV 
Teletype 33 (Box of 3) 
Teletype 43 . 
Tl Si lent 700 Thermal  

Paper (Case) . . . . .  $48.00 

Plus Many Others · Call for Information 
on Ribbons, Thermal Paper and Diskettes. 

Add $3.00 for  S h i p p i ng & H and l i n g  
I l l i no i s  R e s .  Add 6% Sales Tax 

ILLINOIS COMPUTER 
PRODUCTS CO. 
P . O .  B o x  1 1 2 
Mt. Prospect. I L  60056 (31 2) 228-5590 

Circle 4Hl on· i nquiry card. 

Modei i i i 1 6K $839 
Model l II 48K 

Color Computer 4K 
$310 

2 disc & RS232C $2100 
w/ 1 6K Ext. Basic $459 

BUY DIRECT. These are just a few of our great 
offers which include Printers, Modems, Com
puters, Peripherals, Disc Drives, Software and 
more. call TOLL FREE I·BD0-545·8124 
We have the lowest � possible fully . piUS 
warranteed prices Write for your 
and a full complement free catalog. 245A Greot l!oad 
of Radio Shack Software. Lllfteton. MA 01460 617 . 486 . 3193 

Gircle 93 on i nquiry card. 

"ucso p-System *Pascal .. 
"Trademark of The Regents of The State of California 

Most commonly re- i nvented 
PROCEDURES 

For business application programmers: 

• User fr iendly 
• Bomb proof 
• Access methods 
• Screen input  
• Pri nted report formatt i n g  
• Text formatt ing  
• Data type convers ions 
• Sample shel l  programs 

Source provided t o  a l low creat ion o f  
u n i t s ,  segments,  o r  i n · l i n e  code 

We have invested hundreds of hours. 
I f  you save one hour of coding, it's worth the price. $ 19.95 

1372 East 52nd. St., Chicago, I I .  606 1 5  

' U sersHscaiProceduresExchange Regtster � . 

SOFlWARE 
AUTHORS 

micro's-mini's-main frames 

Take advantage of our  ex
c i t i n g  d evelopment  program 
tor n ew soft ware in al l f ields !  

20 °/o Royalty! 
For that p rofess ional push 
contact:  M ichael L. Dean, V .P. 
Research & Development.  

ln foSoft Computer Systems 
P.O. Box 562, Concord, CA 94522 

(41 5) 680-0202 

IIIII 
I n novative So lut ions ™ 

v 
Circle 1 83 on i nqu iry card. 

PLOTTING SOFTWARE 
Calcomp compatib le, for 

E P S O N  a n d  H I P L O T  w i t h  
C P IL ,  F O R T R A N ,  a n d  B A S I C  

P L O T W A R E - z  6 "  s s s d  . . . . . 3 9 9  
M a n u a l s o n l y  • . . . . . . . . . .  3 5  
P L O T W A R E - z  s a m p l e s  . . . . . 6 • Refundable on order 

p 
R 0 G 

E N E R C 0 Y P 
P . O . B O X  2 6 0 1 4  
L a k e w o o d ,  C o l o .  

80226 
303-968-1648 

.---�P�L�O�T�Y�A�R�l---,�� 
.t. I I T b al 

V A L O I  A: J: .t. S I.  

P L O T W" A R E - z  d r e w  t h l l  a d  

Circle 1 47 o n  i nquiry card. 

MICROSETTE 
CASSETTES 

Length 
C- 10 
C-20 
C-60 
C-90 

Qty 10 
$ 7 .50 

9 .00 
13 .50 
17 .50 

Qty 50 
$32 .50 

39 .00 
57 .00 
77.50 

5-screw shell , boxes , labels , 
product warranty, UPS shipping 
included . Please no P O .  box. 

CA Customers add taxes .  

MICROSETTE CO. 
475 Ellis St., Mt. View, 

CA 94043 (415) 968-1604 
Circle 247 on i nquiry card. 

Circle 1 94 on inquiry card
"
. � 



Single User System 
SBC-200, 64K ExpandoRAM II. Versa{loppy II. CP/M 2.2 $995. 00 
4 MHz Z-80A CPU, 64K RAM, serial I/0 port, 
parallel I IO port, dou hie-density disk controller, 
CP/M 2.2 disk and manuals, system monitor, 
control and diagnostic software. 

-All boards are assembled and tested-

ExpandoRAM III 
64K to 256K expandable RAM board 

SD Systems as heated the famous 
reliability of their ExpandoRAM I and I I  boards 
in the new ExpandoRAM III, a board capable of 
containing 256K of high speed RAM. Utilizing the 
new 64K x 1 dymanic RAM chips, you can 
configure a memory of 64K, 128K, 1 92K, or 256K, 
all on one S-100 board. Memory address decoding 
is done by a programmed bipolar ROM so that the 
memory map may be dip-switch configured to 
work with either COSMOS/MPM-type systems or 
with OASIS-type systems. 

Extensive application notes concerning how to 
operate the ExpandoRAM I I I  with Cromemco, 
Intersystems, and other popular 4 MHz Z-80 
systems are contained in the manual. 

MEM-65064A 64K A & T . .  
MEM-65128A 128K A & T 

MEM-65192A 1 92K A & T 

MEM-65256A 256K A & T 

$495.00 
$639.95 

$769.95 

$879.95 

V ersafloppy II 
Double density controller with C P  1M 2.2 

• S-100 bus compatible • IBM 3740 compatible 
soft sectored format • Controls single and double
sided drives, single or double density, 5 W' and 8" 
drives in any combination o f  four simultaneously 
• Drive select and side select circuitry • Analog 
phase-locked loop data seperator • Vectored 
interrupt operation optional • CP/M 2.2 disk and 
manual set included • Control/diagnostic 
software PROM included 

The Versafloppy II is faster, more stable and more 
tolerant of bit shift and "jitter" than most 
controllers. CP/M 2.2 and all necessary control 
and diagnostic software are included. 

IOD- 1 1 60A A & T with CP/M 2.2 . .  $370.00 

• S- 1 00 bus compatible • Powerful 4MHz Z-80A 
CPU • Synchronous/asynchronous serial I!O 
port with RS-232 in terface a n d  s o ftware 
programmable baud rates up to 9600 baud • 
Parallel input and parallel output port • Four 
channel counter/timer • Four maskable, vectored 
interrupt inputs and a non-maskable interrupt • 
lK of on-board RAM • Up to 32K of on-board 
ROM • System mon itor PROM included 

The SBC-200 is an excellent CPU board La base a 
microcomputer system around. With on-board 
RAM, ROM, and I/0 , the SBC-200 allows you to 
build a powerful three-board system that has the 
s a m e  features found in most fi ve-board 
microcomputers. The SBC-200 is compatible with 
both single-user and multi-user systems. 

CPU-30200A A & T with monitor . $299.95 

ExpandoRAM II 
1 6K to 64K expandable RAM board 

• S- 100 bus compatible • U p to 4MHz operation • 
Expandable from 16K to 64 K • Uses 16 x 1 4 1 1 6  
memory chips • Page mode operation allows up to 
8 memory boards on the bus • Phantom output 
disable • I nvisible on-board refresh 

The ExpandoRAM II is compatible with most S-
100 CPUs. When other SD System' series I I  
boards are combined with the ExpandoRAM II,  
they create a microcomputer system with 

Multi-User System 
SBC-200, 256K ExpandoRAM III, Versa{loppy II, MPC-4 

COSMOS Multi-User Operating System, C BASIC II $1 995.00 
Two Z-SOA CPUs (4 MHz), 256K RAM, 5 serial I/0 
ports with independently programmable baud 
rates and vectored interrupts, parallel input port, 
parallel output port, 8 counter/timer channels, 
real time clock, single and double sided/single or 
double density disk controller for 5 1J.t'' and 8" 
drives. up to 36K of on-board ROM, CP/M 2.2 
compatible COSMOS interrupt driven multi-user 
disk operating system, allows up to 8 users to run 
independent jobs concurrently, C BASIC ! ! ,  
control a n d  diagnostic software i n  PROM 
included. 

-All boards are assembled and tested-

MPC-4 
Intelligent communications interface 

• Four buffered serial 110 ports • On-board Z-
80A processor • Four CTC channels • 
Independently programmable baud rates • 

Vectored interrupt capability • Up to 4K of on
board PROM • Up to 2K of on-board RAM • On
board firmware 

This is not just another four-port serial 
I/0 board! The on-board processor and firmware 
provide sufficient intelligence to allow the MPC-4 
to h andle time consuming I/0 tasks, rather than 
loading down your CPU. To increase overall 
efficiency, each serial channel has an 80 character 
input buffer and a 128 character output buffer. 
The on-board firmware can be modified to make 
the board SDLC or BISYNC compatible. In 
combination with SO's COSMOS operating 
system (which is included with the MPC-4), tl�is 
board makes a perfect building block for a multi
user system. 

I O I - 1 504A A & T with COSMOS . .  $495.00 
exceptional capabilities and features. 

MEM- 1 6630A 
MEM-3263 IA 

MEM-48632A 
MEM-64633A 

1 6K A & T 

32K A & T 

48K A & T 

64K A & 1' 

$325.00 ----------· 
$345.ool Place Orders Toll Free 1 
$365· 001 Continental U.S. Inside California I $385'00 800-42 1-5500 800-262-1710 C 0 S M 0 S I For T<•chnical�l�qi��,;��;���·r  S<·r<•ice call. I 

Multi-user operating system I "W" ..,.._ � I 
• Multi-user disk operating system • Allows up to I .... � W • � I 8 users to run independent jobs concurrently • Computer Products 

Each user has a seperate file directory I I COM OS supports all the file structures ofCP /M 4901 W Rosecrans, Hawthorne. Ca 90250 

2.2, and is compatible at the applications program I T E RMS of SALE: Ca,;h, c·hccks. credit cards, or I level with CP/M 2.2, so that most programs Purchase Orders from qualified firms and institutions. 

'tt t d CP/M 2 2 SDOS ·n 1 I M i n i mum Order $ 1 5.00. California residents add !i% I wn en 0 run un er · or Wl a so 
tax. Minimum shipping & handling charge $:too. �u;c�:��O��::��OSMOS on 8" disil $395.00 ·---����-���c���---· 



Microline 82A 801 I:I2 column, 120 CPS. 9 x 9 dot 
m atrix. friction feed, pin feed, adjustable tractor feed 
(removable), handles 4 part forms up to 9.5" wide, rear & 
bottom feed, paper tear bar, IOO'!I, duty cycle/200,000,000 
character print. head, bi-directional/logic seeking, both 
serial & parallel interfaces included, fron t  panel switch & 
prol-[ram control of /0 different form lenf,!ths, uses 
inexpensive spool type ribbons, double width & condensed 
characters. true lower case descenders & graphics 

PRM-43082 with FREE tractor . . $539.95 

Microline 83A I321232 column,  I20 CPS, handles 
forms up to IS" wide, plus all the features of the 82A. 
PRM-43083 with FREE tractor . . . .  $749.95 

PRA-27081A Apple card . . . . . . . . . . . . $39.95 
PRA-27082A Apple cable . . . . . . $ 1 9.95 
PRA-27087A TRS-80 cable . . . . $24.95 
PRA-43080 Extra ribbons pkg. of 2 . . .  $9.95 

INEXPENSIVE PRINTERS - Epson 
MX- 70 80 column, 80 CPS, 5 x 7 dot matrix, adjustable 
tractor feed, & graphics 
PRM-27070 List $459 . . . . . . . . . . . . . . $399.95 

MX-80 80 column. 80 CPS, bi-directional/logic seeking 
printing, 9 x 9 dot m atrix. adjustable tractor feed, & 64 
graphics characters 
PRM-27080 List $645 . . . . . . $469.95 

MX-80FT same as MX-80 with friction feed added. 
PRM-27082 List $ 745 . . . . . . . . . . . . . . $559.95 

MX-1 00 1 32 column, correspondence quality, graphics, 
up to IS" paper, friction feed & adjustable tractor feed, 9x 9 
dot matrix, 80 CPS. 
PRM-27100 List $945 . . . .  

PRA-27084 Serial interface . . 
PRA-27088 Serial intf & 2K buffer 
PRA-27081 Apple card . . . . . . . . . .  . 
PRA-27082 Apple cable . . . . . . . . . .  . 
PRA-27086 IEEE 488 card 

$759.95 

. . $69.95 
$ 1 44.95 

$74.95 
$22.95 
$52.95 
$32.95 
$95.00 

PRA-27087 TRS-80 cable . . . . . . . . . . .  . 
PRA-27085 Graftrax II . . . .  . 
PRA-27083 Extra ribbon $ 1 4.95 

NEC 7700 & 3500 
NEC Spinwriter w /Intelligent Controller 

Standard serial, Centronics parallel, and current 

loop interfaces • Selectable baud rates 50 to 19,200 
• Automatic bidirectional printing • Logic 

seeking • 650 character buffer with optional 1 6K 

buffer • 55 characters per second print speed • 
Comes with vertical forms tractor, ribbon, thimble 

and cable • Diablo compatible software • 

Available with or without optional front panel 

PRD-555 1 1  IK no front panel 

PRD-555 1 2  16K no front panel 
PRD-55515 1K wlfront panel . 

PRD-555 1 6  16K wlfront panel 

Inters ell NEC 3500Q 

$2795.00 

$2895.00 
$2995.00 
$3095.00 

New from NEC · the 3500 series Spinwriters. 
Incorporates all the features and reliability of the 
5500 and 7700 series Spinwriters into an 
inexpensive 30 CPS letter quality printer with an 
optional bi-directional tractor assembly. 

PRD-55351 3500Q I K  $ 1995.00 
PRD-55352 3500Q 16K . . $2095.00 
PRA-55100 Deluxe tractor option $300.00 

Add 16K of RAM to your TRS-80, Apple, or Exidy in just 
minutes. We've sold thousands of t.hese 16K RAM 
upurades which include the appropriate memory chips (as 
speei{ied by t.he manufacturer), all necessary jumper 
hlochs, fool-proof instructions, and our 1 year guarantee. 
MEX- 16100K TRS-80 kit . . . . . . . $25.00 
MEX- 1 6 1 0 1 K  Apple kit . . . $25.00 
MEX-16102K Exidy kit . . . . . . . . . . . . . $25.00 

1 6K RAM CARD - for Apple I I  
Expand your Apple to 64K, I year warranty 

MEX-16500A Save $70.00 !!! . . . . . . .  $ 1 29.95 

Z-80* CARD for APPLE 
Tum computers in one, Z-80 & 6502, nwre than doubles the 

power & pot.ential of your Apple, includes Z-80* CPU card, 
CPIM 2.2. & BASIC-SO 

CPX-30800A A & T . . . . . . . . . . . $299.95 

8" DISK CONTROLLER 
New from Vista Computer, single or double sided, single or 
double density, compatible with DOS 3.213.3, Pascal, & CPM 
2.2. Shugart & Qume compatible 
IO D-2700A A & T . . . . . . . . $499.95 

2 MEGABYTES for Apple II 
Complete package includes: Two 8" double-density disk 
drives, Vista double-density 8" disk controller, cabinet, power 
supply, & cables, DOS 3.213.3, CPI M 2.2, & Pascal 
compatible. 
1 MegaByte Package (Kit) $ 1 495.00 
1 MegaByte Package (A & T) $ 1 695.00 
2 MegaByte Package (Kit) . . . . . . . .  $ 1 795.00 
2 MegaByte Package (A & T) . . . . .  $ 1 9.95 

CPS MULTICARD - Mtn. Computer 
'!'ltrt't' card.'> in une! Rf·al timl' doch!call'ndar, serial interface, & para/It•! inlt•Jface - all on mu· card. 
I OX-2300A A & T $ 1 99.95 

AIO, ASIO, APIO - S.S.M. 
Parallel & serial interface for your Apple (see Byte pg I I) 

IOI-2050K Par & Ser kit . . . . . . . . . . . $ 1 39.95 
IOI-2050A Par & Ser A & T · . . . . . . . $ 1 69.95 
IOI-2052K Serial kit . . . . . . . . . . . . . . . . . $89.95 
IOI-2052A Serial A & T . . . . . . . . . . . . . $99.95 
IOI-2054K Parallel kit . . . . . . . . . . . . . $69.95 
IOI-2054A Parallel A & T . . . . . . $89.95 

A488 - S.S.M. 
IEEE 488 controller, uses simple basic commands, 
includes firmware and cable, 1 year guarantee, (see April 
Byte pg I I) 
IOX-7488A A & T . . . . . . . . . . . . . . . . . $399.95 

CA T .'100 baud. acoustic, answerlorginate 
IOM-5200A List $189.95 . . . . . . $ 1 49.95 

D-CA T 300 baud direct connect, answerlorginat.e 
IOM-5201A List $199. 95 . . . . . . . . . . . $ 1 69.95 

A UTO-CA T Auto answer!orginate, direct connect 
IOM-5230A List $299.95 $239.95 

Apple-CAT - Novation 
Soft u·an• . •wlecta hlc, 1200 or 300 haud. direct connect, aut.o
an . .,·wer 'aulo·dial. auxiliary :J-wire RS2.'J2C serial port for 
prinll'r. 
IOM-5232A Save $50. 00!!! . . $325.00 

SMARTMODEM - Hayes 
Sophisticated direct.-connect auto-answer/auto-dial modem, 
touch-tone or pulse dialin�-t. RS-232C interface, programmable 
IOM-5400A Smartmodem $269.95 

6.102 compu/l•r with alphn n umcric display. printer. & 
/,•, •yhon rd. and complete instructional m a n uals 

CPK-50 1 65 1 K AIM $424.95 
CP K-50465 4K A IM $474.95 
SFK-74600008E BK BASIC ROM $64.95 
S FK-64600004E 4K assembler ROM $43.95 
PSX-030A Power supply $64.95 
E NX-000002 Enclosure $54.95 

4 K AIM. HK NASI C. power supply. & t•nclosurP 

Special package price $649.95 

Z-80 STARTER KIT - SD Systems 
Complete Z80 microcomputer with RAM, ROM, 1!0. 
heyboard, display, kludge area, manual, & workbook 
CPS-301 00K KIT . . . . . . . . . . . $299.95 
CPS-30100A A & T . . . . . . . . . . . . . . . $469.95 

SYM-1 - Synertek Systems 
.'··iinJ.!/e hoard c·omputer with 1 K of RAM:-lK u{ HOM. hey-pad. 1.1�-n di.'lp!ay, 20ma & ca.'isctte interface• on hoard. 

CPK-50020A A & T $249.95 I I Video Monitors I 
HI-RES 12" GREEN - Zenith 

IS MHz handwidt.h, 700 lines/inch, P:JI green phosphor, 
switchable 40 or 80 columnB, small, li,.;ht-weiJ?ht & portable. 
VDM-20120 1 List price $ 150.00 $1 18.95 

Leedex I Amdek 
Reasonably priced uideo monitors 

VDM-80 1 2 1 0  Video 100 1 2 "  B& W . . $139.95 
VDM-801230 Video 100-80 12" B& W $ 1 79.95 
VDM-80 1 250 12" Green Phospor . . . .  $169.95 
VDC-80 1 3 1 0  1 3 "  Color I . . . . . $379.95 

12" COLOR MONITOR - NEC 
Hi-res monitor with audio & sculptured case 

VDC-65 1 2 1 2  Color Monitor . . . . . . . $479.95 

12" GREEN SCREEN - NEC 
20 MHz. P31 phosphor video monitor with audio, 
exceptionally high resolution - A fantastic monitor at a 
very reasonable price 

VDM-65 1200 Special Sale Price . . . . .  

AMBER SCREEN - Volker Craig 
Detachable heyboard. a mber on blacil display, 7 x 9 dot 
matrix, 10 program function keys, 14 key numeric pad. 12" 
non-glare screen. 50 to 19.200 baud, direct cursor control, 
auxiliary bi-directional serial port 
VDT-351200 List $795.00 . . . . . . . . $645.00 

VIEWPIONT - ADDS 
IJI'!achah/e lw.vhoard . . •wrial RS2.'l2C intc•r{ace, hand rall•s 
from I J(J to 19.200. auxiliary :;erial output port. 24 xHO disp/ay, 

VDT-50 1 2 1 0  Sale Priced $639.95 

TELEVIDEO 950 
VDT-90 1 250 List $ 1 1 95.00 . . . . . . . . $995.00 

DIALOGUE 80 - Ampex 
VDT-230080 List $1195.00 . . . . . . . .  $895.00 



S-100 CPU Boards S-100 RAM Boards Disk Drives 

THE BIG Z* - Jade 
2 or 4 MHz switchable Z-80* CPU with serial /10, 
accomodates 2708, 2716, or 2732 EPROM, baud rates from 
75 to 9600 

CPU-30201K Kit . . . . . . . . . . . . . . .  $139.95 
CPU-30201A A & T . . . . . . . . . . . . . . .  $1 89.95 
CPU-302008 Bare board . . . . . . . . . . . .  $35.00 

2810 Z-80* CPU - Cal Comp Sys 
214 MHz Z-BOA * CPU with H li·232C serial l1 0porl and on· 
board MOSS 2.2 monitor PROM, front panel cu mpati.ble. 

CP U-30400A A & T . . . : . . . $269.95 

CB-2 Z-80 CPU - S.S.M. 
2 or 4 MHz Z-80 C P U board with provision for up to  BK of 
ROM or 4K of RAM on hoard, extended addressing, IEEE 
S-100, front panel compatible. 

CPU-30300K Kit . . . . . . . . . . . . . . . . . . $239.95 
CPU-30300A A & T . . . . . . . . . . . . . . . $299.95 

S-100 PROM Boards 

PROM-100 - SD Systems 
2708, 2716, 2732 EPROM program mer wlsoftware 

MEM-99520K Kit . . . . . . . . . . . . . . . . $ 1 89.95 
MEM-99520A A & T . . . . . . . . . . . . . . . $249.95 

PB- 1 - S.S.M. 
2708, 2 7 1 6  EPROM board with built-in programmer 

MEM-99510K Kit . . . . . . . . . . . . . . . . . $ 1 54.95 
MEM"9951 0A A & T . . . . . . . . . . . . . . .  $2 19.95 

EPROM BOARD - Jade 
· J6K or 32K uses 2708's or 2716's, JK boundary 

MEM- 1 6230K Kit . . . . . . . . . . . . . . . . . . .  $79.95 
MEM-16230A A & T . . . . . . . . . . . . . . .  $ 1 19.95 

S-100 Video Boards 

VB-3 - S.S.M. 
80 characters x 241ines expandable t o  80 x 48 for a  full page 
of text. upper & lower case, 256 user defined symbols, /60x 
192 ,::raphics m atrix, memory mapped, has key board 
input. 

IOV- 1 095K 4 MHz kit . . . . . . . . .  . 
IOV- 1095A 4 MHz A & T . . . . . . . . .  . 
IOV-1096K 80 x 48 upgrade . . . . .  . 

VDB-8024 - SD Systems 

$349.95 
$439.95 

$39.95 

80 x 24 /10 m apped video board with keyboard /10, and 
on-bon rd Z-BOA •. · 
IOV-1020A A & T . . . . . . . . . . . . . . . . .  $459.95 

VIDEO BOARD - S.S.M. 
fi4 characters x 16 /ines, 128 x 4 8  matrix for graphics, full 
upperl/uwer case ASCII character set, num bers, sym bols, 
and Rrech lett.ers. normal!reversel blinkinf! video, S-1 00. 

IOV- 105
.
1 K  Kit $ 1 49.95 

IOV- 1051A A & T $2 19.95 
IOV- 1 0 5 1 8  Bare board . . .  $34.95 --

h boards S-1 uu 1\Iot er 

. : : . .. 
Silent, simple, and on sale - a better motherboard 

6 Slot (51!." x 8%") 
M8S-0618 Bare board . . . . . . . . . . . . . . .  $ 1 9.95 
M8S-06 1 K  Kit . . . . . . . . . . . . . . .  $39.95 
M8S-061A A & T . . . . . . . . . . . . . . . . . . . .  $49.95 I2 Slot (9%" x 8%") 
M8S- 1 2 1 8  Bare board 
M8S- 1 2 1 K  Kit . . . . 

M8S- 1 2 1 A  A & T . .  

. . .  $29.95 
. . . . . . . . . . . . . $69.95 

. . . .  $89.95 IB Slot (I4'h'' x 8%") 
M8S- 1 8 1 8  Bare board 
M8S- 1 8 1 K  Kit . . . . . . . . . . .  . 
MBS- 1 8 1 A  A & T . . . .  . 

. . . . .  $49.95 
. .  $99.95 

$139.95 

MEMORY BANK - Jade 
4 MHz. S- / 00. banl1 se/ectahle. expandablefrum l6K to 64K 

M E M-997308 Bare Board . .  
MEM-99730K Kit no RAM . .  
MEM-3273 1 K  32K Kit 
MEM-64733K 64K Kit . 
Assembled & Tested . . . .  

. . . . .  $49.95 
$ 1 99.95 
$239.95 

. . . . .  $279.95 
add $50.00 

64K RAM - Calif Computer Sys 
4 MHz hank port I banil byte selectable, extended 

addressin#, 16K banh selectable, PHANTOM line allows 

memory overlay, 8080 I Z-80 I front  panel compatible. 

ME M-64565A A & T . $575.00 

64K STATIC RAM - Mem Merchant 
64K static S-100 RAM card, 4·16K banks, up to BMHz 

MEM-64400A A & T . . . $789.95 

32K STATIC RAM - Jade 
2 or 4 Mflz expandable static RAM board uses 2/  14L's 

MEM- 1 6 1 5 1 K  16K 4 MHz kit $ 1 69.95 
MEM-32 1 5 1 K  32K 4 MHz ilit $299.95 
Assembled & tested . . . . . . . add $50.00 

1 6K STATIC RAM - Mem Merchant 
4 MHz I6K static RAM board, IEEE S-/1!0, banh selectable. 
Phantom capability, addressable in 4K blocks, "disable-able" 
in I K segments, extended addressing, low power 

M E M- 1 6 1 7 1 A  A & T . . . . . . . . . . . . . .  $ 1 64.95 

S-1 00 Disk Controllers 

DOUBLE-D - Jade 
Double density controller with the inside track, on-board Z
SOA •, printer port, IEEE S-/00, can function on a n  
interrupt driuen buss 

IOD- 1200K Kit . . . . . . $299.95 
IOD-1200A A & T $375.00 
IOD-1 2008 Bare board . . . . . . . . . . . . . .  $59.95 

DOUBLE DENSITY - Cal Comp Sys 
61/," and 811 dish controller, single or double density, with 
on-board hoot loader ROM, and free CPI M 2.2* and 
manual srt. 

IOD-1 300A A & T . . .  . . . . . . . . .  $374.95 

S-100 1/0 .Boards 

S.P.I.C. - Jade 
Our new 1!0 card with 2 SID's, 4 CTC's, and I PIO 

I O I - 1 045K 2 CTC's, 1 510, 1 PIO . .  
I O I- 1045A A & T . .  
I O I - 1 046K 4 CTC's, 2 SIO's, 1 PIO 
I O I - 1 046A A & T . . . . . . . . . .  
I O I - 1 045B Bare board wl manual 

1/0-4 - S.S.M. 

$ 1 79.95 
$239.95 
$219.95 
$299.95 
. $49.95 

2 serial 110 ports plus 2 parallel 1!0 ports 

I O I - 1 0 1 0 K  Kit . . . . . . .  $ 1 79.95 
I O I - 1 0 10A A & T . . . . . . . . . .  $249.95 
101- 1 0 108 Bare board . . . . . . . . . . . . . . $35.00 

S-100 Mainframes 

MAINFRAME - Cal Comp Sys 
12 slot S./00 mainframe with 20 amp power supply 

E N C- 1 1 2 1 05 Kit . . . . . $329.95 
E N C- 1 1 2 106 A & T $399.95 

D I SK M A I N FRAM E - N . N . C. 1-/olc/ .... :! H" dril'f'·" and a /:! . ..;/ut s. Jrm syslf'm. A lfractit•'' 
mf'fol  t'CI hinl'f I I '  it h /2 ,-; /ut mufll f'rhuard & ca rd l'(IJ..!I', fJIJ/1'1'1" 
supply. dual fans. /iJ..!h f••d sll'ilch. a n d  olha pru{l•.-;,-;imwl 
{c'lllttrc•s 

E NS-1 1232.."i 'l'it h9�5 aJ(IP p,s. . . .  d .  $799.95 <.;ire e 1 " on mqu1ry car . 

H a ndsome . metal cabinet with proportionally 
bala nced air flow system • Rug-1-(ed dual drive 
power supply • Power cable kit • Power switch, 
line cord, fuse holder, cooling- fan • Never-Mar 
rubber feet • All necessary hardware to mount 2-
H" disk d rives, power supply, and fan • Does not 
include sil{nal cable 

Du.a/ 8 "  Suba.ssem. bly Ca binet 

E N D-000420 Bare cabinet . .  $59.95 

E N D-00042 1 Cabinet hit $225.00 

E N D-0004 3 1  A & T $359.95 

8 "  Disk Drive Subsystems 

Single Sided, Double Density 

E N D-000423 Kit wl2 FD/00-I!Ds $924.95 

E N D-000424 A & T wl2 F/)100-HDs $ 1 1 24.95 

E N D-000433 Kit wl2 SA -130 1 Rs $999.95 
E N D-000434 A & T w/2 SA-130 1 Hs $ 1 195.00 

8 "  Disk Drive Subsystems 

Double Sided, Double Density 

E N D-000426 Kit w/2 DT-Hs $ 1 224.95 

E N D-000427 A & T wl2 D T-8s $ 1 424.95 

E N D-000436 Kit w/2 SA-85/Rs $1 495.00 
E N D-000437 A & T w/2 SA-I!fi l  Hs $1695.00 

QUME DT- 8 
R" Double-Si ded , Double-Density Disk Drive 

1 Drive . 
2 Drives 
10  Drives 

$524.95 each 
$499.95 each 
$479.95 each 

Jade Part Number MSF-750080 

Shugart 80 1 R  
8" Single-Sided, Double-Density Disk Drive 

1 Drive . 
2 Drives 

$394.95 each 
$389.95 each 

Jade Part Number MSF-1080 1 R  

SIEMENS 8" 
H" Sing-le-Sided, Double-Density Disk Drive 

1 Drive . 
2 Drives 
10 Drives 

$384.95 each 
$349.95 each 
$324.95 each 

Jade Part Number MSF-20 1 1 20 

Shugart 400 
fit;,'' Sing-le-Sided, Double-Density Disk Drive 

1 Drive . 
2 Drives 
10 Drives 

$234.95 each 
$224.95 each 
$219.95 each 

Jade Part Number MSM- 1 0�000 
EN D-0002 1 3  Case & power supply . $74.95 



- 7400 *Wrv;w 
SN7400N .20 SN7472N .29 SN74156N .79 
SN7401N .20 SN7473N .35 SN741S7N .69 
SN7402N .25 SN7474N .35 SN74160N .89 
SN7403N .25 SN747SN ... SN74161N .89 
SN7404N .25 SN7476N .35 SN74162N .89 
SN7405N .29 SN7479N 5.00 SN74163N .89 
SN7406N .35 SN7480N .50 SN74164N .89 
SN7407N .35 SN7482N .99 SN74165N .89 
SN7408N .29 SN7483N .69 SN74166N 1.25 
SN7409N .29 SN748SN .89 SN74167N 2.79 
SN7410N .25 SN7486N .35 SN74170N 1.95 
SN7411N .29 SN7489N 1.75 SN74172N 4.95 
SN7412N .35 SN7490N .49 SN74173N 1.39 
SN741JN .40 SN7491N .59 SN74174N .99 
SN7414N .69 SN7492N .45 SN74175N .89 
SN7416N .29 SN7493N .45 SN74176N .79 
SN7417N .29 SN74�N .69 SN74177N .79 
SN7420N .25 SN749SN .69 SN74179N 1.49 
SN7421N .29 SN7496N ... SN74180N .79 
SN7422N .45 SN7497N 3.00 SN74181N 2.25 
SN742JN .29 SN74100N 1.49 SN74182N • 79 
SN7425N .29 SN74104N .89 SN74184N 2.49 
SN7426N .29 SN74105N .89 SN74185N 2.49 
SN7427N .25 SN74107N .35 SN74190N 1.25 
SN7428N .49 SN74109N .Jl SN74191N 1.25 
SN7430N .25 SN74116N 1.95 SN74192N .89 
SN7432N .29 SN74121N .39 SN74193N .89 
SN71137N .25 SN74122N .55 SN74194N .89 
SN7438N .40 SN74123N .59 SN711195N .69 
SN7439N .25 SN7412SN .49 SN74196N .89 
SN7440N .20 SN74l26N .49 SN74197N .89 
SN7441N .89 SN74132N .75 SN74l98N 1.49 
SN7442N .59 SN74136N .75 SN711199N 1.49 
SN7443N 1.10 SN74141N .99 SN74221N 1.25 
SN7444N 1.10 SN74142N 3.25 SN74251N .99 
SN7114SN .89 SN74143N 3.49 SN74276N 1.95 
SN7446N .79 SN74144N 3.49 SN74219N .79 
SN7447N .69 5N74145N .79 5N711283N 1.49 
5N7448N .79 5N74147N 1.95 5N74284N 3.95 
SN7450N .20 5N74148N 1.29 SN74285N 3.95 
SN7451N .20 5N741SON 1.25 SN711365N .69 
SN74S3N .20 5N741SIN .69 SN74366N .69 
5N7454N .20 SN741S2N .69 5N74367N .69 
5N7459A .25 5N74153N .79 SN74368N .69 
SN7460N .20 SN741S4N 1.25 SN74390N 1.49 
5N7470N .29 SN74155N .79 5N74393N 1.49 

74L500 .29 74LS 74L5192 l.lS 
74LS01 .29 74L5193 1.15 
74LS02 .29 74LS92 .75 74LS194 l.lS 
74LSOJ .29 74LS93 .75 74LS195 l.lS 
74LS04 .35 74L59S .99 74LS197 1.19 
74LSOS .35 74LS96 1.15 74LS221 1.19 
74LS08 .35 74LS107 .45 74LS240 1.49 
74LS09 .35 74LS109 .45 74L5241 1.49 
74L510 .35 74LS112 .45 74LS2112 1.49 
74LSI1 .Jl 74LS113 .49 74LS243 1.49 
74L.512 .35 74LS114 .49 74LS244 1.49 
74LS13 .59 74LSI22 .89 74LS245 2.95 
74LS14 .99 74LS123 1.25 74L5247 l.l9 
74LS15 .35 74L512S .59 74L5248 1.19 
74LS20 .35 74L5126 .59 74LS249 1.19 
74LS21 .35 74L5132 .99 74L5251 .99 
74LS22 .35 74L5133 .89 74L52S3 .99 
74LS26 .35 74LS136 .49 74LS2S7 .89 
74LS27 .35 74LS138 .89 74LS258 .69 
74LS28 .35 74LS139 .89 74LS260 .69 
74LS30 .35 74L51S1 .89 74L5266 .69 74L532 .35 74LSIS3 .89 74LS273 1.9S 
74LSJJ .59 74LSIS4 1.75 74LS279 .89 
74LS37 .45 74LS155 .89 74L5283 .89 
74LS38 .39 74L5156 .89 74LS290 .99 
74LS40 .35 74L5157 .89 74L5293 .99 
74LS42 .89 74L51S8 .89 74L5298 1.25 
74LS47 .89 74LS160 l.lS 74LSJS2 1.29 
74LS48 1.15 74L5161 l.IS 74LS353 1.29 
74LS49 1.15 74LS162 l.lS 74LSJ6S .69 
74LSS1 .35 74L5163 1.15 74LS366 .69 
74L554 .35 74LS164 us 74LS367 .69 
74LS55 .35 74LSI65 1.15 74L5368 .69 
74L573 .45 74L5168 1.19 74L5373 1.95 74L574 .45 74L5169 1.19 74L5374 1.95 
74L575 .59 74LS170 1.95 74LS375 .89 
74LS76 .45 74LS173 .99 74L5l86 .69 
74LS78 .49 74LS174 .99 74L5393 2.49 
74LS83 .89 74L5175 .99 74L5399 2.49 
74L585 1.25 74LS181 2.9S 74LS670 2.49 
74LS86 .49 74LS190 1.25 81 LS9S 1.95 
74LS90 .69 74LS191 1.25 81 L597 1.9S 

74500 .45 74S 745243 3.25 
74502 .45 745244 3.2S 
74503 .45 745124 3.95 745251 us 
74504 .55 745133 .55 7452S3 1.4S 
74505 .55 745134 .69 745257 1.35 
74508 .50 745135 1.19 745� 1.35 
74509 .50 7451.36 1.75 74S260 .79 
74510 .45 745138 1.35 745280 2.95 
74511 .45 74S139 1.35 745287 3.25 
74515 .45 745140 .79 745288 2.75 
74520 .45 745151 1.35 745373 3.49 
74522 .45 7115153 l.JS 745374 3.49 
74530 .45 7451S7 1.35 745387 2.95 
74532 .55 745158 l.lS 745471 10.95 
74538 1.25 745160 2.9S 745472 10,95 
74540 .50 745174 1.59 745473 10,95 
74551 .45 74517S 1.59 745474 12.95 74564 .50 745188 2.9S 745475 12.95 
7456S .so 745194 1.95 745570 5.95 
74574 .75 74S195 1.95 745571 5.95 
74S86 .79 745196 1.95 74S572 9.95 

.79 74S240 2.95 745573 9,95 

.79 745241 2.95 745940 3.15 

CA3060N 3.25 
CA3080H 1.25 
CAJOB1N 2.00 
CA3082N 2.00 
CAJ083N 1.60 
CA3086N .85 

CD4000 .39 C 0 4098 2.49 
CD4001 .39 CD-CMOS CD451li .75 
CD4002 .39 CD4507 .99 
CD4006 1.19 CD4041 1.49 CD4508 3.95 
C 04007 .25 CD4042 .99 CD4510 1.39 
CD4009 .49 C D4043 .89 CD4511 1.29 
C04010 .49 CD404< .89 CD4512 1.49 
C04011 .39 CD4046 1.79 C04SI4 3.9S 
CD4012 .25 C D4047 2.50 CD4515 2.9S 
CD4013 .49 CD4048 l.JS CD4516 1.49 
CD40l4 1.39 C 04049 .49 CD4518 1.79 
C04015 1.19 C 04050 .69 C04519 .89 
C04016 .59 C D4051 1.19 CD4520 1.29 
C D4017 1.19 CD4052 1.19 C D4526 1.79 
C04018 .99 CD4053 1.19 C D4528 1.79 
C04019 .49 CD4056 2.95 CD4529 1.95 
CD4020 1.19 CD4059 9.95 C 04543 2.79 
CD4021 1.39 CD4()50 1.49 CD4562 11.95 
CD4022 1.19 C04C66 .79 CD4566 2.79 
CD4023 .29 C D4()58 .39 C04583 2.49 
CD4024 .79 C D4()59 .45 CD4S84 .75 
CD4025 .23 C D4070 .55 C D4723 1.95 
CD4026 2.95 C D4071 .49 C D4724 1.95 
CD4027 .69 C04072 .49 MC14409 17.9S 
CD4028 .89 CD4073 .39 MC14410 18.95 
CD4029 1.49 C04075 .39 MC14411 15,95 
C04030 ... CD4076 1.39 MC14412 15.95 CD4034 3.49 CD4078 .55 MCI4419 7.95 CD4035 .99 CD4081 .39 MC14433 15.95 CD4040 1.49 C 04082 .39 MC14538 2.49 

CD4093 .99 MC14541 1.95 
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As Seen on "Good Morning Amtu/ce" Replaces the Telephone Ringer Bell with a Selection of 30 Familiar Tunes 

Telephone PTOJO Well Jack 

Each Un/1 will play any oflhe following lunas: • Rule Brlllanla • Close Encounters • Greensleeves • Pomp & Circumstance 
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• Deutschlandlled • Sailor's Hornpipe • Mozart Sonata • La Marseillaise 
• God Save the Queen • Charge I FEATURES 
Replaces monotonous telephone ringer bell. Easily connects to any standar� telephone. Can be used 
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Microprocessor controlled. Adjustable volume control and variable !uno speed control. Operates on two 
9-volt batteries or AC Adapter (not Included} . 
PT030 Phone Tunes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $49.95 AD30 AC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $8.95 I ==- D ISCRETE LEOS -· 

XC556R .200" red 5/$1 MV50 .085" red 6/$1 
XC556G .200" green 4/Sl XC209R .125" red 5/$1 
XCSS6Y .200" yellow 4/$1 XC209G .125" green 4/SI 
XC556C .200" clear 4/SI XC209Y .125" yellow 4/$1 
XC22R .200" red 5/$1 XC526R .185" red 5/S1 
XC22G .200" green 4/S1 XC526G .185" green 4/$1 
XC22Y .200" yellow 4/51 XC526Y .185" yellow 4/SI 
MVIOB .110" red 4/$1 XC526C .185" clear 4/$1 
C.A. - Common Anode DISPLAY LEOS c.c. - Common Cathode 
D.O. - Double Digit R H O - Right Hand Decimal 
Type 
MAN l 
MAN 2 
MAN J 
MAN 52 
MAN 54 
MAN 71 
MAN 72 
MAN 74 
MAN 82 
MAN 84 
MAN 3620 
MAN 3630 
MAN 3640 
MAN 46l0 
MAN 6610 
MAN 6630 
M A N  6640 
MAN 6650 
MAN 6660 
MAN 6710 
MAN 6740 
MAN 67SO 
OL0304 
OLO:ro7 
DLGSOO 

0 

Polarity H t  Price Type 
C. A.-red .270 2.95 OLG507 
5x7 O.M.-red .300 4.95 OL704 
c. c.-red .125 .25 OL707 
C. A.-green .300 .99 OL728 
C.C.-green .300 .99 OL741 
C. A.-red .300 .75 OL747 
C.A.-red .300 .75 OL.750 
c.c.-red .300 1.25 DL0847 
C.A.-ycllow .300 .49 DLOBSO 
C.C.-yellow .300 .99 OL33B 
C.A.-orange .300 .49 F N0358 
C.A.-orange ! 1 .300 .99 FN0357 
c. c.-orange .300 .99 FN OSOO 
C.A.-orange .400 .99 FNOS07 
C.A.-oran9e-OD .560 .99 HDS P·l401 C.A.-orange :t I .560 .99 HOSP-3403 
c.c.-orange-0 0  .560 .99 HOSP-3406 
c.c.-orange :t 1 .560 .99 5082·7151 
C.A.-orange .560 .99 5082·7760 
C.A.-red-00 .560 .99 5082·7300 
c.c.-red-DD .560 .99 5082·7302 
c.C.-red ± 1 • . 560 .99 5082-7340 
c.c.-oran9e .300 1.25 4N28 
C. A.-orange .31)1) 1.25 L I T·! 
C. C.-green .500 1.25 MOC3010 

Polarity 
C. A.-green 
c.c.-red 
C. A.-red 
c. c.-red 
C.A.-red 
C.A.-red 
c.c.-red 
C.A.-oran9e 
C.C.-orange 
C. C.-red 
c.c. :t 1 
c.c. 
C.C. ( F N 0503) 
C.A. ( F N0510) 
C.A.-red 
c. c.-red 
C.C. red ±.!._ 
C.A., R.H. O.-red 
c.c .. R.H.O.-red 

Ht 
.500 
.300 
.300 
.500 
.600 
.600 
.600 .800 .800 
.110 
.357 
.357 
.500 .500 
.800 .800 .800 
.430 
.430 

4x7Numeric ( R H 0).600 
4x7Numeric (LH0) .600 
4x7 Hxdcl. (0·9/A-F) .600 
Photo XsistorOpto·lsol. 
Photo Xslstor Opto·lsol. 

Price 
1.25 
1.25 
1.25 
1.49 
1.25 
1.49 
1.49 
1.49 
1.4!1 

.35 

.99 

.75 

.99 

.99 
1.50 
1.50 
1.50 
1.25 
1.25 

22.00 
22.00 

I lsoi.Tr lacOrlver 

COMPUTER GRADE CAPACITORS MFO WVOC MFO P RICE wvoc PRICE "' "' 1.95 · 10,000 " us ROOD � ' ·" 
500 zoo 2.49 10,000 " us 27.000 2.95 uso ' .19 1 1 .000 " us JZ.�O " 4.95 '·"' " us 1 1 .000 " S .4t 40,000 " us 

1,500 50 2.95 1 1 .000 " us 43,000 " us '·"' " �:� \3,000 " us 50,000 " 7.95 
2,250 '" 14,000 " z . n 52,000 �� 5.95 
2,300 " 2.95 U,OOQ " us SS,OQO 5.95 
2,500 " 2.95 II.OCKI " us sa.ooo " us '·"' " 1.95 20,000 " us 65,000 " us 
'·"" " us 20,000 �� us 73.100 ' 7.95 '·"' " u� 21.000 us 10,000 " t .95 '·"' " 11,000 us "·"' " l . ts 
8,100 " 2.49 23,000 " us 160.000 " us uoa 50 us 23.000 " ).95 200,000 J 12.95 

- LOW PROFILE • SOLDERTAIL 
(TIN) SOCKETS STAN DARD (TI N )  

1·24 25·49 50-100 1·24 25·49 5().100 8 pin LP . 1 7  .16 .IS 14 pin ST .27 .25 .24 14 pin LP .20 .19 .18 16 p i n  ST .30 .27 .25 16 pin LP .22 .21 .20 18 pin 5T .35 .32 .30 18 pin LP .29 .28 .27 24 pin ST .49 .45 .42 20 pin LP .34 .32 .30 28 Pin ST .99 .90 .81 22 pin LP .37 .36 .35 .36 pin ST 1.39 1.26 1.15 24 pin LP .38 .37 .36 40 Pin ST 1.59 1.45 1.30 28 pin LP .45 .44 .43 
36 pin LP .60 .59 .58 I W I R E  WRAP SOCKETS 40 pin LP .63 .62 .61 

(GOLD) LEVEL #3 

• SOLDERTAIL (GOLD) 1·24 25-49 50-100 
STAN DARD S pin W W  .59 .54 .49 

lO p l n WW .69 .63 .58 
1·24 25-49 5().100 14 pin WW .79 .73 .67 

8 pin SG .39 .35 .31 16 p ln ww .85 .77 .70 
14 pin SG .49 .45 .41 !S pin WW .99 .90 .81 
16 pin SG .54 .49 .44 20pln WW 1.19 1.08 .99 
18 pin SG .59 .53 .48 22 p i n WW 1.49 1.35 1.23 
24 pin SG .79 .75 .69 24 pin WW 1.39 1.26 1.14 
28 pin SG 1.10 1.00 .90 2 8 p l n  WW 1.69 1.53 1.38 
36 pin 5G 1.6S 1.40 1.26 36 pi n WW 2.19 1.99 1./9 
40 pin SG 1.75 1.59 1.45 4 0 p i n  ww 2.29 2.09 1.89 

1 /4 WATT RESISTOR ASSORTMENTS - 5% 
10 Ohm 12 Ohm IS Ohm 18 Ohm 22 Ohm 

ASST. 1 Sea. 27 Ohm 33 Ohm 39 Ohm 47 Ohm 56 Ohm SO pcs. $ 1.95 
68 Ohm 82 Ohm 100 Ohm 120 Ohm ISO Ohm $1 .95 ASST. 2 Sea. 180 Ohm 220 Ohm 270 Ohm 330 Ohm 390 Ohm SOpcs. 

470 Ohm 560 Ohm 680 Ohm 820 Ohm I K  $1.95 ASST. 3 Sea. 1.2K 1.5K l.BK 2.2K 2.7K SOpcs. 
3.3K 3.9K 4.7K 5.6K 6.8K $1 .95 ASST. 4 Sea. 8.2K IOK 12K ISK ISK 50 pes. 
22K 27K JJK 39K 47K $1 .95 ASST. 5 Sea. 56K 68K 82K lOOK I20K SO pes. 
l50K 180K 220K 270K 330K $1 .95 ASST. 6 Sea. 390K 470K 560K 680K 820K SO pes. 
IM 1.2M l.SM 1.8M 2.2M $ 1 .95 ASST. 7 Sea. 2.7M 3.3M 3.9M 4.7M 5.6M 50pcs. 

ASST. D R  Includes Resistor Assts. 1 ·7 (350 pes.) $1 0.95 ea. 

O�Dib 
Part No. 
70451P1 
7045EV/Kit* 
71()5CPL 
7106EV/Kit• 
7l07CPL 
7107EV/Kit• 
7ll6CPL 
7117CPL 
7201 I O R  
72051PG 
7205EV/Kit• 
7206CJPE 
7206CEV/Kit* 
7207AI P O  
7207AEV /Kit • 
7miPI 
72091PA 
7215/PG 
72.lSEV/Kit •  
7216AIJI 
7216CIJI  
7216 0 J P I  
72171J I 
7218C I J I  
7224 \PL 
7226AI J L  
7226AEV/Kit• 
7240 1JE 
72421JA 
72SOIJE 
72601JE 
755S IPA 
7556 JPD 
7611BCPA 
7612BCPA 
7621BCPA 
76JICCPE 
1641CCPO 

74COO .39 
74C02 .39 
74C04 .39 
74COS .39 
74C10 .39 
74CI4 .75 
74C20 .39 
74CJO .39 
74C42 1.39 
74C48 1.95 
74C73 .79 
74C74 .79 
74C85 1.95 
74C86 .99 
74C89 6.95 
74C90 1.29 
711C93 1.29 

LH0002CN 6.85 
LM10CLH 4.50 
LMllCLH 4.75 
LH0070.0H 4.95 
TL071CP .79 
TL072CP 1.39 
TL074CN 2.49 
LH0082CO 35.80 
TL082CP 1.19 
TL084CN 2.19 
LH0094CO 36.80 
LM300H .99 
LM301CN .35 
LM302H J.9S 
LMJ04H 1.95 
LMJOSH .99 
LM307CN .45 
LM300CN 1.00 
LM309H 1.95 
LM309K 1.25 
LM310CN 1.75 
LM3ll/CN .90 
LM312H 2.49 
LM317MP LIS 
LM317T 1.75 
LM317K 3.95 
LM318CN 1.95 
LM319N 1.95 
LM320K·S 1.35 
LM320K·l2 1.35 
LM320K·IS 1.35 
LM320T-5 1.25 
LM320T·12 1.25 
LM320T·15 1.25 
LM323K 5.95 
LM324N .99 
LM3290Z .65 
LMJJIN 3.95 
LMJ34Z 1.30 
LM335Z 1.40 
LM336Z 1.75 
LMJ37T 1.95 
LM337MP 1.15 
LM338K 6.95 
LM339N .99 
LMJ40K-5 1.35 
LM340K·12 1.35 
LM340K·15 1.35 

Function Price 
CMOS Precision Timer 14.95 
Stopwatch Chip, XTL 24,95 
Jill Digit A/0 ( L C D  Drive) 16.95 
IC, Circuit Board, Display 34.95 Jlh Digit A/0 (LEO Drive) 15.95 
IC, Circuit Board, Display .29.95 
31/z Digit A/0 LCD Dis. HLD. 18.95 
3\7 Digit A/D L E O  Dis, HLO. 17.95 
Low Battery Volt I n d icator 2.25 
CMOS LEO StopwatchjTimer 12.95 
Stopwatch ChiP, XTL 19.95 
Tone Generator 5.15 
Tone Genentor Chip, XTL 12.95 
Oscillator Controller 6.50 
Freq. Counter ChiP, XTL 13.95 
Seven Decade Counter 17.95 
Clock Generator 3.95 
4 Func. CMOS Stopwatch CKT 13.95 
4 Func. Stopwatch Chip, XTL 19.95 
8-0igit Univ. Counter C.A. 32.00 
8·Diglt Freq. Counter C.A. 26.95 
B·Oiglt Freq. Counter C.C. 21.95 
4-0iglt LEO UP/Down Counter 12.95 
8·01glt Unlv. L E D  Drive 10.95 
LCD 4\7 Otglt Up Counter O R I  11.25 
8·Digit univ. Counter 31.95 
5 Function Counter Chip, XTL 74.95 
CMOS B i n  Prog. Timer/Counter 4.95 
CMOS Olvlde·bY·256 RC Timer 2.05 
C M O S  BCD Prog. Timer/Counter 6.00 
CMOS B C D  Prog. Timer/Counter 5.25 
C M O S  555 Timer (8 p i n }  1.45 
CMOS 556 Timer (14 pin) 2.20 
CMOS Op Amp Comparator 5MV 2.25 
CMOS Op Amp Ext. Cmvr. 5MV VlS 
CMOS Dual Op Amp Camp. 5MV 3.95 
CMOS Tri Op Amp Comp, 10MV 5.35 
CMOS Quad Op Amp Camp. IOMV 7.50 
CMOS Quad Op Amp Camp. lOMV 

-����a?o8r�0�����r�'tor '·���,"=-���:�':;·�:,�-o�'i''o;ooe 

74C 74C221 
74C95 1.59 74C240 
74C107 1.89 74C244 
74CI51 2.95 74C373 
74C154 3.95 74C374 
74Cl57 2.25 74C90l 
74CI60 1.69 74C903 
74C161 1.60 74C911 
74C162 1.49 74C912 
74Cl63 1.69 74C915 
74Cl64 l.S9 74C917 
74Cl73 1.39 74C922 
74CI74 1.39 74C923 
74Cl7S 1.19 74C92S 
74Cl92 1.69 74C926 
74C193 1.69 80C95 
74CI95 1.59 80C97 

L I N EAR 
LM702H 
LM703CN 

LM340T·5 1.25 LM709N 
LM340T·l2 1.25 LM710N 
LM340T·15 1.25 LM711N 
LM341P·5 .75 LM723N 
LM341P·l2 .75 LM733N 
LM3UP·l5 .75 LM739N 
LM342P·5 .69 LM741CN 

1.95 
2.25 
2.25 
2.49 
2.59 ·" ·" 

10.95 
10.95 

1.69 
10.95 
5.49 
5.75 
7.50 
7.50 

.79 

.79 

.79 

.89 

.29 

.79 

.79 

.69 
1.00 
1.19 .35 

LM342P·l2 .69 MC1741SCG 3.00 
LM342P·l5 .69 LM747N .79 
LM348N 1.25 LM748N .59 
LM350K 5.75 LMI014N 2.75 
LF351N .60 LM1JION 1.95 
LFl53N 1.00 LM14S8CN .59 
LF355N 1.10 LM1488N 1.25 
LF356N 1.10 LM1489N 1.25 
LM358N 1.00 LM1496N 1.95 
LMl59N 1.79 LM1SS6V 1.75 
LM370N 4.49 LM1800N 2.95 
LM373N 3.25 LMI871N 5.49 
LM377N 2.95 LM1872N 5.49 
LMJSON 1.25 LMlBnN-9 3.25 
LM381N 1.95 LM1889N 3.20 
LM382N 1.79 LM1896N 1.75 
LMJ84N 1.95 LM2002T 1.49 
LM386N·J 1.29 LM28nP 2.0S 
LM387N 1.45 LM2878P 2.25 
LM389N 1.35 LM2896P·1 2.25 
LM392N .69 LM3189N 2.95 
LF398N 4.00 LM3900N .69 
LM399H 5.00 LM3905CN 1.25 
TL494C N  4.49 LM3909N 1.15 TU96CP 1.75 LMJ914N 3.95 
NES10A 6.00 LM3915N 3.95 NES29A 4.95 LMl916N 3.95 NE531H 3.95 FI:C4136N 1.25 NES36H ti.OO RC4151NB 3.95 
NES.WH 6.00 RC4194TK 6.95 
NES44N 4.95 RC4195TK 5.49 NE550A 1.30 LM4500A 3.25 
NE555V .39 ICL8038B 4.95 
LMS56N .99 LMIXIBON 1.29 
NES64N 3.95 LMIJ600N 1.49 
LM565N 1.25 7S138N 1.95 
LM566C N  1.95 754SON .89 
LM567V 1.25 75451CN .39 
NES70N 4.95 

CAPACITOR CORNER 
50 VOLT CERAMIC OISC CAPACITORS 

Value 1-9 10-99 100+ I Value 1-9 10.99 100+ 
10 pf .08 .06 .OS .OOl.uF .08 .06 .os 
22 pf .08 .06 .OS 

·""If" 
.08 .06 .os 

47 pf .08 .06 .OS .08 .06 .OS 
100 pf .08 .06 .05 :&l�" F  .09 .01 .06 
220 pf .08 .06 .OS 

:'/',.'If
F .09 .07 .06 

470 pf .08 .06 .05 .IS .12 .10 
100 VOLT MYLAR F I L M  CAPACITORS 

.OOlmf .12 .10 .07 , .022mf .13 .II .08 

.0022mf .12 .10 .07 .047mf .21 .17 .13 

.0047mf .12 .10 .07 .lmf .27 .23 .17 
,Olmf .12 .10 .07 .22mf .33 .27 .22 

+20% DIPPED TANTALUMS (Solid) CAPACITORS 
. 1
,
35V .39 .34 .29 / I.S/35V .41 .37 .29 

. 1 /35V .39 .34 .29 2.2/JSV .51 .45 .34 

.22/JSV .39 .34 .29 3.3/2SV .53 .47 .37 

.JJ/35V .39 .34 .29 4.7/25V .63 .56 .45 
,47/lSV .39 .34 .29 6.8/25V .79 .69 .55 
.68/lSV .39 .34 .29 15/25V 1.39 1.25 .95 
l.0/35V .39 .34 .29 22/6V .79 .69 .55 
MINI .  ALUMINUM EL ECTROLYTIC CAPACITORS 

$1 0.00 Min. Order - U.S. Funds Only Spec Sheets - 25d Axial 
Calif. Residents Add 6% Sales Tax Send 86� Postage for your 
Postage-Add 5% plus $ 1 .50 Insurance FREE 1982 JAMECO CATALOG J�a�m�e11c .. o .. 

E L E CTRON ICS 

P H O N E  
O R O E RS 

WE LCOME (415) 592·8097 
MAIL ORDER ELECTRONICS - WORLDWIDE 1355 SHOR EWAY ROAD, BELMONT, CA 94002 

P R I CES TO CHANGE 

Circle 196 on inquiry card. 



����2��ductor Ciock Modules 
12VDC 

AUTOMOTIVE/ 
INSTRUMENT 

CLOCK 
APPLICATIONS: 
• In-dash autoclocks 
• After-market auto/ 

AV clocks 
• Aircraft-marine elks. 
• 12VDC oper. lnstru, 
• Portable/battery 

powered lnstrumnts. 
Features: Bright 0.3" green display. Internal crystal time· 
base. :t 0.5 sec./day accur.Auto.display brightness control 
logic. Display color filterable to blue, blue-green, green & 
vellow. Complete-just add switches and lens. 
MA1 003 Module \�.li._Hx.98"DJ . $ 1 6 .95 

CLOCK MODULES 
MA1023 .7" Red Digital LEO Clock Module 8.95 MA1026 .7" Dig. LED Alarm Clock/Thermometer 18,95 
MA5036 .3" Red Digital LEO Clock/Timer 6.95 
MA1002 .5" Red Digital LEO Clock & X former 9.95 MA1010 .8" Red Digital LEO Clock 7,95 MA1032 CBA .5" Digital LCD Clock 17.95 MA1043 .7" Green Digital LEO Clock 8.95 

TRANSFORME RS 
102-P20 XformerforMA1023,1 043 & 5036 Mods. 3.49 
1 02-P22 Xformer for MA1026 Clock Modules 3.49 102-P24 X former for MA1010 Clock Modules 3.49 � Sun Power Your Electronics! � SOLAR CELL PANEL KIT 

Features: 
• Output: 10VOC, to 100mA In Sarin 

SVDC, to 200mA In Parallel 
• �:�:� ���:r�l1:1s��� 

connected tor 
• Over 11 square Inches ol active cell 
surface 

• Voltage line tap @ O.SV Increments 
• Provlalon tor charging batrarles 
• Overall penal sb:a: 
-41/o"L x -4Y1"H :11 Y1"0 

Tho JE305 Solar Cell Panel Kll contains 20 each solar cells. On the 
panel board are power line taps which allow the user to select vollages 
(one voltage at a time) from 0.5VOC to 10VOC. The applications ol each 
�
anel can be lurther expanded by coupling additional panels in series 

s�la�����:�1r�v9�e0[h�
n
c��::�\e����s��� ���

r
t'���p��=�Fc;��t'':n�ft

r
��� 

table transistor radios, small batlery powered cassette tape players 
and unlimited Ol!P&rlmenlal solar projects. 
JE305 . . . . . . . . . . . . . . . . . . . .  $39.95 

E PROM Erasing Lamp 

• Erases 2708, 2716, 1702A, 52030, 52040, etc. 
• Erases up to 4 chips within 20 minutes. 
• Maintains constant exposure distance of one inch. 
• Special conductive foam liner eliminates static build-up. 
• Built· In safety lock to prevent UV exposure. 
• Compact - only 7·5/8" x 2·7/8" x 2" 
• Complete with holding tray for 4 chips. 

UVS-11EL Replacement Bulb . • • • • • . . • •  $16.95 
UVS-11 E • • • • • • • • • • • •  $79.95 

JS.SK 
JS-100K 
JVC-40 

JOYSTI CKS 

5K Linear Taper Pots . • •  , . . . . .  $5.25 
lOOK Linear Taper Pots . , • . . • • .  $4.95 
40K (2) Video Controller in case . . .  $4.95 

ALLIGATOR CLIP TEST LEADS 

~ 
Heavy-duty leads, color coded. Insulated alligator clip on each end. 15" 
long. Two each black, red, blue, white and yellow. 
#ALCP (10 per pack) . . . . . . . . $2.95/pkg. • JE215 Adjustable 

Dual Power Supply 
General Description: T h e  JE21 5 i s  a D u a l  Power 
Supply with independent adjustable positive and nega· 
tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for IC current voltage requirements. The supply can 
also be used as a general all-purpose variable power 
SUpply. FEATURES: 

• Adjustable regulated power suppl ies, 
pos. and neg. 1 . 2VOC to 1 5VDC. 

• Power Output (each supply ) :  
SVOC @ 500mA, 1 0VOC@ 750mA, 
1 2VDC @ 500mA, and 
1 5VOC@ 175mA. 

• Two, 3·torminal adj. IC regulators 
with thermal overload protection. 

• Heat sink regulator cooling 
• LEO "on" Indicator 
• Printed Board Construction 
• 120VAC input 
• Size: 3·1 12"w x 5·1/16"L x 2"H 

JEZ15 Adj. Dual Power Supply Ki1 (asshown) • •  SZ4.95 
(Picture not shown but similar in construction to above) 
JE200 Reg. Power Supply Kit (5VDC, 1 amp) . . $14.95 

JE205 Adapter Brd. (to JE200) ±5,±9 & ± 1 2V,  $12.95 
JE210 Var. Pwr. Sply. Kit, 5·15V:DC, to 1.5amp .  $19.95 

Clrcle 1 96 on inquiry card. 

M TCROPROCESSOR COMPONENTS BOOKS -S080A/8080A SUPPORT DEVICES DATA ACQUISITION (CONTINUED)-- National Semiconductor - lntenll - Intel 
1Nsec80A· 
DPII212 8·011 Input/Output 
OPI2)4 PrioritY tnterru11t Control 
OPI216 BI·Oirectlonal But Driver 
0"'"' CIDCk GeneratorJOrlver 
0"'"' 
0""" SyUem Conltoller/But Drlvll 
DP82la Syslem ConltDIIer 
INSI24] 1/0 E><Pinder for4S 5erlet 
'""""' Asynchtonous Comm. Element 
0""'1 Pt09. Comm. 1/0 IUSART) 
0"'"' Prog. lnlerval Timer 
0""'' Pr09. PflriDhll!fll l/0 (PPI) 
OPI05J Prot. DMA Control 
0- Prog. tnterrupt Control 
0PI215 Pto9. CRT Controller 
OP82J9 �rag. Keyboard/OitPIIY Interlace 
OI'U» Sy1t•m Tlmln11 Elem•nt 
0""" 1-elt BI·Oirectlonal Receiver 
0"'"" 8·811 BI·Oirectlonel Retelvet 
OPIJOI I·BII ei•DiteCIIonal Retelver 
DP8110 Octel Laiche<! Peripheral Otlver 

Octill Liltched Perlpnerll Dtlver 

.... J.� 
'·" '·" ... 
'·" '·" 
'·" 
16.95 
'·" 
'·" 
'·" 
'·" 
.... �-" 
.... 
'·" 
'·" '·" '·" '-" ·� 

A0C0509CCN I·Bit A/0 conv11ter IB·Ch. Multi.) 30001 National CMOS Data Book . . . . . .  , . , , , , , , . .. .t6.95 
ADC0817CCN I·Bit A/0 Converter (16-Ch, Multi.) 10.95 1640 pages) 74C, C04000, and A/0 Converten; 
OACIOOOLCN 10.011 0/A Conv. Mlcto. Com D. (0.05%1_11.915 300Q2 NatJonal lntarfiCI Data Book . . . , . . . . . . . . . . . . , . .  , . .  , . .  t6.96 
DACIID!LCN to-en 0/A Conv. Micro. Como. 10.20'4) US 30003 • ���i�n��� g���

k
�

:. 
���.' etc. . . . . . . .  t8.96 DACI020LCN 10.811 DIA Converter IO.OS% Lin.) 1.49 (1376 pages) LM, LF. ADC, DAC, LH Series OAC1022LCN li).Bit 0/A Convertet (0.20'1C. Lin.) 5.95 30004 NatlonaiSerlasSO - Board Level Computerl224peges) .M.96 DACI2'22l.CN 12·BitD/A Converter (0.20% Lin. I 9.9S 30006 National TTl Logic Data Book. , ,  . . , . , ,  . .  , . . . . . . . . . . . . .  t8.96 

���:O�l 
��n:��� M

����
exer !:� 1624 pages) 7400 LS l H S and DMSOOO Series 1 -

,
-
,
-
1 
-----RAM'S ------.

. 
"-1 = B����a���a�:=�·�-����;:, . .  . . . . . . . . . .  t19 .. ��� 

:::! 111011 !::
1
5?��

:mlc .99 010400 ���r����!�:f�.��:!r���o':Jci� i���. ·,;,��;y 'd�� . . . t1o.oo 

!:� ::� 206610 ��c;���p·h'!';�f����: �����:C:i1.' .�r.����.'. ��� �.9.S:.1 .t7.50 

!::!
(till) 256><4 sutlc !:� �=e���e;��n,otes fDI' Intel peripheral device 

2114 102h4 Statlc450nl 
21l4L 11124><4 SUIIC 450nt l.ow Power 
2114·2 III:Mx4SIIIIt 200ns 
21l4L·2 III:Mx4 SUIIC 200ns Low Power 
145200 256x1 Stlllc 
4116N ... (UP04161 16K Oynamlc Zo0ni (MMS290N ... ) 

With Universal Plug and 

4164N·J 64K Oyn1mlc 200n� --6800/6800 SUPPORT DEVICES -- MM2l41J 41Blxl Fest 70n1 

9V Battery Snap 
Selective voltages: · e,g,12VOC. 
Polarity selection ( + 1·). six-foot 
llno from adapter to plugs - Sll!· 
Inch line from adapter to batlory 
snap. 120V/60Hz. 300mA. 

MC61011 1.95 5101 
MC6102CP MPU with Clock 1nd RAM 14.95 MMS261 lil2ol><l Oynlmlc Fully OecoOid 
MCUlOAPI 121xa Stltlc RAM 4,95 MMS262 2Kxl Dyn1mlc 
MCWI Pflrlphltill lntet. A<IIPI (MC6120) J,49 MM!t211Dni07 4C'Xix1 Oyn1mlc Output Prtce 
MCU21 Priority lnterrUDI Controller 11.95 MM5290N·2 (4116) 16K D�namlc 150nt (UPD416C·3) 12VAC 250mA $3.95 MC61l0U 1024�1·elt ROM (MC6SAJIH) 14.95 MMS298J·lA tK Oyn, 200nt llowerltlol MMS�L 12VAC 500mA $4.95 MC6S50 Alynchronous Comm, AdiPiet 6.95 HM6116-4 16K (2K�8) Static 200ns JUS 12VAC 1 emp $5.95 MC6SS2 Synchronoul Setlll 01t1 Ad1111er 6.95 82S25 6ol Bit RAM 116><40<:) U9 9VAC 1.7 amp $3.95 MCU60 0-6001101 OI11Ual MODEM IUS UPD414/MK402J 4K Oyn1mlc 16·Dln 4.95 6,9,12V0C 300mA $9.95 
MCU52 20:111Pt ModuiiiOr TMS40U-45NL 4K Stille 9.95 9VOC 200mA $3.25 
_Mc_...,_·- M��;�����:�s��n����·� TMS

4CM
S �o:;�����EPROMs---_.:::•·::"t-==--:c=-o
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ZIO (7110C1 CPU (MKlaSONI (2M Hz) 11.95 2K UV Eruabl• PROM 
ZSOA 17.0.1) CPU tMK3UON-4) (4MHZ) 13.95 IK EPROM 4.95 
COP1102 CPU 19.95 TMS2716 16K EPROM (.SV, +SV, +UV) 9.95 -" · J' · 2E.SO MPU 16.95 21161nte1(2516)TI 16K EPROM (Sinlll• +5V) 1.95 I 

,,,,;..,..,,,_ . ..r • .':: •. ·.-�"'�·"·�-
IOM2901AOC CPU-4·811 Slice (Com. Temp,Gradt) l9.95 1 21l21nlel Tl »K EPROM 17.95 ·- "" .• ··- .·. c ,· -. ...... MCS6502 MPU wfCiock 165K Bytu Memory) 11.95 21'lla IK EPROM (4S0nti (Singll +SV) J.4� -· .. 
INSaoJSN� MPU-I·Bit (6MHZ) J.9S 2764Q 64K EPROM (HIUchl HN462764) 119.95 
INSIOJiN� CPlJ-Sgi,Chlpa·Bit(I2SbYII!iRAM) 9,95 5203 204a PROM !4,95 
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Collectorl 1!::� DB25P 0-Subminiature Plug . . . • •  , .  $2.95 
INSIOllN CPU w/BUic Micro lnlerDreler 29.9S &2512l(745288) 32><1 Trl·!ollte Bloollt PROM US 0825S Q·Subminlatura ��kat , , . , , $3.50 
�9900JL ;:P�16.eu �:: us_:asover Jl Mor!����� Llmd In Our CatalDI! _ 

IUS 020418-2 Screw Lock Hdwr. (2) DB25S/P 2/$.99 

MMSOOH Dual a-elt Oyn1mlc -� ----SHIFT REGISTERS-----j-�-,-,,-.,-, --c-,.-,.-ct���:; ... --,-, u-,-,-, c-.. -.1-,-.,.· 1 �:���;�
6 ��e�!�: ?2�?::/�i� l· : : : : : :  ��:�� 

251l(XI21) ChlfiCIIr G•ner1tor (l.ower Cue) 9.'l5 UGSS/U BNC Plug , , • , , , . . . .  , • .  $1.79 MM501H Duii 50-BII Oyn1mlc 
MM!o05H Ov11 100.e1t Stltlc 
MMSIOH 0UII 64·Bit Accumulator 
MMI((l2N 256·811 Oynlmlc 
MM5013N l�elt OynlmlctAccumulltor 
MM5016H !100/512-elt Oyn1mlt 
MMSOJ4N Octii!0-811 
MMSOlSN OCtiii0-01\ 
250o!V(I4CMA) I�·Bit Oyn•mlc 
25UN H•x l2-Bit Shtlc =v 0UII Il2·Bit SUIIc ""v 512·Bit Oyn•mlt ""v 1024·elt Oynemlc 
0521V Ouei 256·Bit Stille ""v 0UII 251).elt Stille ""v 0UII 2oiO.ell SUIIC 
""" Quac:�IO-ell Slltlc 
lloiiPC Fifo (Du1IIOI 

---DATA ACQUISITION 
AFIOO.ICN Unlv.,SII Acllv• Fllt•r 2.S% 
AF!li·ICJ Toucn Tone Low Bind Filter 
AFI22-ICJ Touch Tone Hlllh Bind Filter 
LMDCH Suoer G•lnOI) Amo 
LM�Z con111nt Current Sourc• 
l.Mll$Z TemDifllure TrenWuclf 
LFl56N JFET lnDut Oo Amp 
LFlMN SlmQII oL Hold AmDIIflerl 
LMl99H T•mp.Comp, Prec. R•l. t.SDDm/C"J 
AOC0804l.CN a-ell A/0 Con�erter U LSB) 
OAC0805LCN I· Bit 0/A Converter (0.711% Un.) 

-� .� 
.... 

2.95 '·" .... u� 
.9.95 
1.95 '·" 
.... 
·" 

'·" 
'·" 
.... 
.... '·" 
.... 

'·" 
19.1)5 
U.95 
1.15 
1.� 
.... 
1.10 
'" 
.... 
'·" ··� 

--NMOS REAOONLY MEMORIES-- UG89/U BNC Jack . • • . • • • • • . . • .  $3.79 
MCM66710P 121><bJASCII Snlftto w/Gr"" u.so UG175/U UHF Adapter , . , • . . •  , . . .  $ .49 ���=:: :::::�:���;.��:':���t,;•::.

u
�:�. :�:: S0239 UHF Panel Recp . . • • •  o o • • •  $1 .29 

MICROPROCESSOR MANUALS-- PL258 UHF Adapter . . . . . . . • • • •  $1.60 
7.50 PL259 UHF Plug • • • . . . . . . . • . •  $1.60 

M·CDPII02 7.50 UG260/U BNC Plug . . . . . . • . . • • • .  $1 .79 1-M._·...;��"--- sP.E'C�Al1uNCTION ---'-·'"t-'U;.;G;.;1..;;0.;;.94.;.;/..;;U __ .;;.BN..;;C.;..;;B..;;u.;.;l k.;.;h,;;e•..;;. d...;R,;;ec..;;p:;.; . ....;.·.;.·..;;·...;·...;·...;·..;S;.;1.;.;.2;;,;9'-t 
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ot�:��;t?�:�.:r� g��: J! TRS-80 
�����N ��;::p���:·,:�r"R
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P
T•m• clock �::: 16K Conversion Kit 

��S::�
N �:�;������!��:, :._��������:����� 1!:� Expand your 4K TRS-80 System to 16K. 

and Direct t.EO Drive Kit comes complete with: 
CDP402MN Mltroconuoller with 64·0iglt RAM 1 • .t9 * 8 ea. MM5290 (UPD416/4116) 16K Dyn. Rams (•NS) 
cOJ>.4JON �-��:.�A�

E
�1u

0
:t�.7!.� ����,��:

t
k,.J l.2S * Documentation for Conversion 

TELEPHONE/KEYBOARD CHIPS-- TRS·16K2 *150NS • • • • • • • • • · • • • · • $29.95 
A¥·5-9100 PUih Button T•leDhon• 01'1" 14.95 TRS-16K3 •200NS • , • • • . .  , , • , • • • •  $24.95 
AV-�9200 ReDettory Olaltr 14.95 TRS·16K4 •250NS , , . .  , , , , , , , , , , , $19.95 
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HOOI65-5 Keyboud Encodlt {16 k•YI) 1.95 
74C922 K•yboer(l Encod., tl6 k•yl) S.t'J 
74C92l K•yboltd Encoder (i'O kiYil 5.75 

d d b d K" ���:� ;���-����:���
�
�.��·�:�(! Encod . .  �:: En co e Key oar It - f�ect?arrotf��L��rp ��f�gn ;vA;��!r�1DiprM" 24oo series 

MINt·DIP is deslgned !oretrolltall ma]orbrands crOfp swl!ches. Unlque teatures lnctudetocklng 
��s��:1\91�11�1����

e
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t
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• Terminals on .100 1 .300 12.54 1 7.62) centm • PCB or dip socket mauntsbll • Palltln 
2400·10 clunlng/wlp!ng action wllh gold contact • Total seal ami banam 1ul ~ PJrt Na. Pol. Configuration Socket Prlcl Plrt No. Pol. Canhguratlan Satket Price 
2400·2 2 12 S pin .79 • Ul/ 6.95 24n0·6 6 123456 14 pln 1.09 • 10/ 9.95 
2400·3 3 123 S pin .S9 · 10/ 7.95 2400·7 7 1234567 14 pln 1.19 · 10/10.95 
2400.4 4 1234 S pin .99 · 10/ S.95 2400·8 S 1234567S 16 pln 1.29 · 10/11.95 
240D·ABCO 4 ASCO S pin .99 • 10/ 8.95 2400·9 9 1234567S9 1S pin 1.39 • 10/12.95 
2400·5C 6 C54321 14 pln 1.09 · 10/ 9.95 2400·10 10 01234567S9 2D pln 1.49 · 10/13.� 

JE608 PROGRAMMER 
2704/2708 EPROM PROGRAMMER 

GENERAL APPLICATIONS: o To progrem EPROMS 2704 and 2708. 
: f!"r:1:Srr:
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E:����:� c;;��� dlllarances • To 11ore program In RAMS lor altaratlont �.r,h:��r,::���·�:��·r��l-J �6� �����.: �;�·:�����d·: 
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T
�:Jl:l�o�i:a0�PROM Chip. Development of microprocessor syatema by 

meens ol 1 ribbon cable lrom the programmer panel test socket to the EPROM tocket on the microprocessor 

The JE610 ASC I I  Keyboard Kit can be Interfaced into 
most any computer system. The kit comes complete 
with en Industrial grade keyboard switch assembly 
(62·keys), IC's, sockets, connector, electronic compo· 
nents end a double·slded printed wiring board. The 
keyboard assembly requires +5V @l 1 SOmA and -12V 
@ 10 mA for operation. Features; 60 keys generete the 1 26 characters, upper end lower case ASCII set. Fully buffered. Two user-define keys provided for custom 
applications. Caps lock for upper·case·only alpha charac· 
tars. Utilizes a 2376 (40-pln) encoder road-only memory 
chip. Outputs. directly compatible with TTL/DTL or MOS logic arrays. Easy Interfacing with a 16·pln dip or 
18-pln edge connector. Size: 3Y."H x 14Y."W x BW'D 

JE610/DTE-AK .�A��'o"t'u��:J'�o0ci��� . . . $ 1 24.95 

JE610 Kit l2-�C:��';,Ye��:r(�:�a�;)���· . . $ 79o95 
K62 62·Key Keyboard (Keyboard only) , . , $ 34.95 
DTE-AK (case only - 3V•"Hxll"'WxS.•"D)$ 49.95 �::�i.
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x 81to"D. Walght: 5 1bs. 

e JE212 - Negative 12VDC Adapter Board Kit 
NEWI for JE610 ASCl l  KEYBOARD KIT 

Provides-l2VDC from Incoming 5VOC . . $9.95 
ThoJEOOB EPROM Programmer !sa completely aelf·contalned unit which Is Independent ol computer conttol end tequ!rn no 
1dditlonal sy3t1m1 lor its operations. The EPROM can be progllmmed !rom the Hax.edrtelmlt Keyboard or from 1 pr11· 
prog11mmad EPROM. The JEEal Programmer can emulate 1 progremmed EPROM by !he uae of its ln1arn1l RAM circulta. 
Thllwi!laPowthl uaer to test ot pretest •orogllm lor • sylltem, prior to progrsmmlng 1 chip. Anychanguln till program can be entered dirrtetly Into the memory circulta with till Hax.edCtCirml l(ayboard 10 that rewrhing the en tile program will not be 
nece����ry. The JEEal Programmer contain• 1 Programmer/Board w/25 IC'• & Include� power suppllee of: ·5V, 
+5V, + 12V and +26V. The Haxedrteimal l(ayboerd and LEO/Tell Soc:kel Panel boa1d era ll!lptlrete IMI!mblle• within the 
eyuem. 

JE600 
Hexadecimal Encoder Kit 

-
JE6DBK Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $399.95 
JE6DBA Assembled and Tested . . . . . . . . . . . . . . . . . . . . . . . .  $499.95 

JE608·18K ADAPTER BOARD 
QEN!RAL DESCRIPTION: FOR 2718/2758 EPROMS 
The JEEDl-1SK Adapter 801td 1llow.tha JE6011 Programmer to be modified lot the edditlonat prog•ammlng of thll 'IIUI•nd 2758 EPROMS. Thll ldapter p•ovldn lor eddlng en addreu IWitch lor th• 2'' bit 1nd el1o lor Ml•ctlng thl pr�r powet end 

��r��&�� ���
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������� ���R�t�h:',Dj:��gm��g��� ����������h!7JM��r�=,���� .

dona aeperetlllv to 111ch 

JE608·18K Adapter Boord Kit · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . 529·95 The JE600 Encoder Keyboard Kit provides two separate JE808·Upgradll (Send essembiBd JE608 to factory for adapter installation . · · · · .$99.95 hexadecimal digits produced from sequential key entries of the JE608-16K Adapter Board Kit) to al low direct programming for B·blt mlcroproc'essor F-..;;J.;;E,;;.80;;,;8;;.A;.;·1..;;8;,;K.;.;M;,;o;;;d;,. • .;.A;,;•;;.;••;,;m;,;b..;;le.;;.d ,;;JE;;,;608;,;;;..w.;.;/;,;A.;.;d.;;aP:;.;'.;;.".;.IJ;,;E;;,;608;;,;;,.·1..;;6;,;K;.;I I,;;ns;;;ta;;;ll,;;ed;.;.;..;,;.;.;.· ·;.;·.;.· ·;.;$.;;.59,;;9.;..9;.;5-t �rd:db 1j0�eu�o,'y0��r��:�s�1T::i�� a��!tl��=rln�e� 
s 

��=t��f� $10.00 Min. Order - U.S. Funds Only Spec Sheets - 25C' output eva liable. The outputs are latched and monitored Calif. Residents Add 6% Sales Tax Send 8�¢_ Postage for your with 9 LED readouts. Also Included lu key entry strobe, 
·Postage-Add 5% p\us $1 .50 Insurance FREE 1982 JAMECO CATALOG Features: Full B·blt latched output for microprocessor 

use. Three user-define keys with one being bistable 
operation. Oebounce circuit provided for all 19 keys. 9 LED readouts to verify entries. Easy Interfacing with 
standerd 16-pln IC connector. Only +5VOC required 
for operation. Size: 3Yz"H x 8%"W x 8%"0 

E LE CTRON ICS 

P H O N E  
O R D E RS 

W E L COME 
(415) 592·8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1 355 SHOR EWAY ROAD, BELMONT, CA 94002 

1/82 P R ICES SUBJECT TO CHAN GE 

JE600/DTE-HK aWI'�t'u���·�,"cie�l . . . . $99.95 

JE600 Kit �<t:ta�8t�
d
��·n�s����

a
��s'e) . •  $59.95 

K 1 9  19·Key Keyboard (Keyboard only} . . . .  $ 14.95 
DTE-HK (caso only -3"'" Hx"•"Wx8""DI $44.95 
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SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7406N 
SN7407N 
SN7408N 
SN7409N 
SN7410N 
SN741 1 N  
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
SN7429N 
SN7430N 
SN7432N 
SN7437N 
SN7438N 
SN7439N 
SN7440N 
SN7441N 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446N 
SN7447N 
SN7448N 
SN7450N 
SN7451N 
SN7453N 
SN7454N 
SN7459N 
SN7460N 
SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN747!:lN 
SN7480N 
SN7482N 
SN7483N 
SN7485N 
SN7486N 
SN7489N 
SN7490N 

"SN7491N 
SN7492N 
SN7493N 
SN7494N 
SN7495N 
SN7496N 
SN7497N 
SN74100N 
SN74107N 
SN74109N 
SN741 16N 
SN74121N 
SN74122N 

CD4000 
CD4001 
CD4002 
CD4006 
CD4007 
CD4008 
CD4009 
CD4010 
CD401 1 
CD40t2 
CD4013 
C04014 
CD4015 
C04016 
CD4017 
CD40t8 
CD4019 
CD4020 
CD4021 
CD4022 
CD4023 
CD4024 
C04025 
CD4027 
CD4028 
CD4029 
CD4030 
CD4031 
CD4032 
CD4034 
CD4035 
C04037 
CD4040 
CD4041 
C04042 
C04043 
CD4044 
CD4046 
C04047 
C04048 
CD4049 
CD4050 
CD4051 
CD4052 
CD4053 
C04055 
CD4056 
C04059 
CD4060 
C04066 
C04069 
C04070 
CD4071 
C04072 
CD4073 
CD4075 
CD4076 
CD4077 
CD4078 
CD4081 
CD4082 
C04085 

.CD4089 
CD4093 
C04094 

7400 
.1 9  SN74123N 
.22 SN74125N 
.22 SN74126N 
.22 SN741281l 
.22 SN74132N 
.23 SN74136N 
.23 SN74139N 
.23 SN741 41 N 
.26 SN74142N 
.23 SN74143N 
.22 SN74144N 
.29 SN74145N 
.29 SN74147N 
.39 SN74148N 
.59 SN74150N 
.29 SN74151N 
.29 SN74152N 
.22 SN74153N 
.35 SN74154N 
.29 SN74155N 
.29 SN74156N 
.29 SN74157N 
.29 SN74158N 
.25 SN74160N 
.45 SN74161N 
.23 SN74162N 
.29 SN74163N 
.25 SN74164N 
.29 SN74165N 
.29 SN74166N 
. 1 9  SN74167N 
.79 SN74170N 
.57 SN74172N 
.95 SN74173N 
.95 SN74174N 
.79 SN74175N 
.79 SN74176N 
.65 SN74177N 
.79 SN74179N 
.19 SN74180N 
.19 SN74181N 
.19 SN74182N 
. 1 9  SN74184N 
.25 SN74185N 
.23 SN74186N 
.29 SN74188N 
.29 SN74190N 
.34 SN74191N 
.34 SN74192N 
.38 SN74193N 
.34 SN74194N 

4.60 SN74195N 
.49 SN74196N 
.95 SN74197N 
.55 SN74198N 
.65 SN74199N 
.35 SN7422 1 N  

1.75 SN7425 1 N  
.39 SN74273N 
.57 SN74279N 
.45 SN74283N 
.45 SN74284N 
.69 SN74285N 
.65 SN74290N 
.69 SN 74298N 

2.90 SN74365N 
1.20 SN74366N 

.32 SN74367N 

.37 SN74368N 
1.95 SN74390N 

.29 SN74393N 

.39 SN74490N 

C M OS 
.35 CD4098 
.35 CD4099 
.35 MC14408 

1.05 MC1 4409 
.25 MC1 441 0 

1 .39 MC1 441 2 
.45 MC14415 
.45 MC14419 
.35 CD4501 
.25 CD4502 
.45 CD4503 

1.39 CD4505 
1 . 1 5  C04506 

.59 CD4507 
1 . 1 9  C04508 

.89 CD4510 
.45 CD4511 

1.10 CD4512 
1 . 1 9 CD45t 5 
1.15 CD4516 

.29 C045t8 

.75 C04520 

.25 CD4555 

.65 CD4556 

.85 CD4566 
1.29 74COO 

.45 74C02 
3.25 74C04 
2.15 74C08 
3.25 74C10 

.95 74CT4 
1 .95 74C20 
1.29 74C30 
1.25 74C32 

.95 74C42 

.85 74C48 

.85 74C73 
1 .75 74C74 
1.25 74C85 

.99 74C89 

.45 74C90 

.69 74C93 
1 . 1 0  74C95 
1 .10 74C107 
1.10 74C151 
3.95 74C154 
2.95 74C157 
9.25 74C160 
1.39 74Ct61 

.75 74C163 

.35 74C164 

.49 74C173 

.35 74C174 

.35 74C175 

.35 74C192 

.35 74CT93 
1.29 74C195 

.35 74C240 

.35 74C244 

.35 74C373 

.35 74C374 
1.95 74C922 
2.95 74C923 

.99 MM80C95 
2.95 MM80C97 

.59 

.39 

.44 

.59 

.69 

.75 

.95 

.79 
2.95 
2.95 
2.95 

.62 
1.95 
1 .20 
1.09 

.67 

.67 

.67 
1 . 1 9  

.78 

.78 

.69 
1.65 

.88 

.88 
.89 
.87 
.87 
.87 

1.20 
1.95 
1.69 
4.75 

.79 

.89 

.85 

.75 

.75 
1 .34 

.75 
1 .75 

.75 
2.25 
2.25 
9.95 
3.90 
1 .15  
1 .15  

.85 

.85 

.85 

.68 

.85 

.85 
1.39 
1.39 
1 . 1 9  

.95 
1.05 

.75 
1.40 
3.90 
3.90 
1.25 

.95 

.68 

.68 
.68 
.68 

1.45 
1 .90 
1 .90 

2.29" 
2.25 

12.95 
1 2.95 
12.95 
12.95 

8.95 
4.95 

.39 
1 .65 

.69 
8.95 

.75 

.95 
3.75 
1 . 1 9  
1.19 
1.39 
2.75 
1.45 
1.39 
1.25 
4.95 

.99 
2.25 

.35 

.35 
35 

.35 

.35 

.72 

.35 

.35 

.99 
1.35 
1.89 

.75 

.75 
1.79 
5.95 
1 . 1 9  
1 . 1 9  
1 .49 
1.19 
2.49 
3.50 
2.1 0  
1.65 
1.55 
1.65 
1.55 
1.35 
1.35 
1.35 
1.65 
1.65 
1.55 
2.1 9  
2.19 
2.39 
2.39 
5.39 
5.65 
1.50 � .25 

74 
74LSOON .26 1 . 1 9  
74LS0 1 N  .28 .89 
74LS02N .28 74LS166N 2.48 
74LS03N .28 74LS168N 1 . 1 5  
74LS04N .35 74LS169N 1.15 
74LS05N .28 74LS170N 1.99 
74LS08N .28 74LS173N .89 
74LS09N .35 74LS174N .89 
74LS10N .28 74LS175N .89 
74LS1 1 N  .39 74LS181N 2.20 
74LS12N .33 74LS190N 1 . 1 5  
74LS13N .47 74LS 1 9 1 N  1 . 1 5  
74LS14N .95 74LS192N .98 
74LS15N .33 74LS193N .98 
74LS20N .26 74LS194N 1 . 1 5  
74LS21 N .33 74LS195N .95 
74LS22N .33 74LS196N .89 
74LS26N .33 74LS197N .89 
74LS27N .33 74LS221N 1 . 1 5  
74LS28N .33 74LS240N 1 .69 
74LS30N .26 74LS24 1 N  1.69 
74LS32N .33 74L$242N 1.69 
74LS33N .55 74LS243N 1 .69 
74LS37N .45 74L$244N 1.49 
74LS3BN .39 74L$245N 2.20 
74LS40N .26 74LS247N 1 . 1 0  
74LS42N .79 74LS248N 1 . 1 0  
74L$47N .79 74LS249N 1 . 1 9  
74LS48N .95 74LS251N 1.40 
74LS51N .26 74LS253N .98 
74LS54N .29 74LS257N .85 
74LSSSN .29 74LS258N .98 
74l$73N .45 74LS259N 2.95 
74LS74N .42 74LS260N .65 
74LS75N .59 74LS261N 2.49 
74LS76N .45 74L$266N .59 
74LS78N .45 74LS273N 1.75 
74LSB3AN .79 74LS275N 4.40 
74LSB5N 1 . 1 9  74LS279N .59 
74LSBSN .45 74LS283N .99 
74LS90N .57 74LS290N .99 
74LS92N .75 74LS293N .99 
74LS93N .75 74LS295N 1 . 1 0  
74LS95N .88 74LS298N 1 . 1 9  
74LS96N .98 74LS324N 1.75 
74LS107N .45 74LS347N 1.95 
74LS109N .45 74LS348N 1.95 
74LS1 1 2 N  .43 74LS352N 1 . 1 9  
74LS1 1 3 N  .43 74LS353N 1 .1 9  
74LS1 14N .43 74LS363N 1.49 
74LS122N .55 74LS365N .69 
74LS123N 1 . 1 9  74LS366N .69 
74LS124N 1 .35 74LS367N .69 
74LS125N .89 74LS368N .69 
74LS126N .52 74LS373N 1 .89 
74LS132N .79 74LS374N 1 .89 
74LS136N .49 74LS375N .69 
74LS138N . 85 74LS377N 1.95 
74LS139N .85 74LS385N 1.95 
74LS145N 1.25 74LS386N .65 
74LS148N 1 .49 74LS390N 1 .95 
74LS151N .79 74LS393N 1.95 
74LS153N .79 74LS395N 1.70 
74LS154N 1.70 74LS399N 2.35 
74LS155N 1 . 1 9  74LS424N 2.95 
74LS156N .99 74LS668N 1 .75 
74LS157N .85 74LS670N 2.29 
74LS158N .75 81 LS95N 1.69 
74LS160N 1.05 81 LS96N 1 .69 
74LS T 6 1 N  1 . 1 5  8 1 LS97N 1.69 
74LS 162N 1.05 8 1  LS98N 1.69 
74LS163N 1.05 

L I N EAR 
78H05 5.95 
78M06 1.49 
78M.G. 1.49 
LM105H .99 
LM l08AH 2.95 
LM300H .79 
LM301CNIH .35 
LM304H .98 
LM305H .89 
LM306H 3.25 
LM307CNIH .29 
LM308CNIH .98 
LM309K 1.49 
LM310CN 1.25 
LM31 10CNJ1-l .89 
LM312H 1 .75 
LM317T 1.70 
LM318CNIH 1 .49 
LM319N/H 1 .25 
LM320K·XX· 1.35 
LM320T·XX" 1.39 
LM320H·XX' 1.25 
LM323K 4.95 
LM324N .95 
LM337K 5.95 
LM338K 6.95 
LM339N .95 
LM340K·XX' 1.75 
LM340T·XX • 1.25 
LM340H·XX· 1.25 
LM344H 1.95 
LM348N 1.20 
LM350K 5.60 
LM358CN .98 
LM360N 1.49 
LM372N 1.95 
LM376N 3.75 
LM377N 2.75 
LM380CNIN 1 .25 
LM381N 1.79 
LM383T 1.95 
LM386N 1.25 
LM387N 1.40 
LM390N 1.95 
NE531VfT 3.75 
NE555V .39 
NE556N .98 
NE561T 19.95 
NE565NIH 1.25 
NE566HN 1.75 
NE567VIH 1.50 
NE!i92N 2.75 
LM702H .99 
LM709N/H .29 
LM710N/H .75 
LM711 N/H .39 
LM715N 1 .95 
LM723NIH .65 
LM733N/H .98 
LM739N 1 . 1 5  
LM741CN/H .33 
LM741CN·14 . 1 9  
LM747NIH .75 
LM748N/H .39 
LM760CN 2.95 
LM1310N 1.90 
MC1330 1.95 
MC1350 1 .95 

MC1 358 1.75 
LM14 14N 1.90 
LM1458CN/N .49 
MC1488N .99 
MC1489N .99 
LM1496N .89 
LM 1556N 1.50 
LM1820N .95 
LM1850N .95 
LM 1 889N 3.10 
LM21 1 1 N  1.75 
LM2900N .99 
LM2901N 2.50 
LM2917N 2.95 
CA3013T 2.19 
CA3018T 1.99 
CA3021 T  3.49 
CA3023T 2.99 
CA3035T 2.75 
CA3039T 1.29 
CA3046N 1.29 
LM3053N 1.49 
CA3059N 3.19 
CA3060N 3.19 
CA3062N 4.95 
LM3065N 1.49 
CA3080T 1.29 
CA3081 N  1.69 
CA3082N 1.69 
CA3083N 1.55 
CA3086N .80 
CA3089N 2.99 
CA3096N 3.49 
CA3097N 1.99 
CA3130T 1.30 
CA3140T 1.19 
CA3146N 2.49 
CA3160T 1 . 1 9  
CA3190N 1.95 
CA3410N .59 
MC3423N 1 .49 
MC3460N 3.95 
SG3524N 3.95 
CA3600N 3.39 
LM3900N .59 
LM3905N 1 . 19 
LM3909N .98 
LM3914N 3.75 
LM3915N 3.95 
LM3916N 3.75 
RC4131N 2.95 
RC4136N 1.10 
RC41 5 1 N  3.70 
RC4194TK 4.95 
RC4195TK 5.40 
ULN2001 1.25 
ULN2003 1.50 
SN75450N .59 
SN75451N .35 
SN75452N .49 
SN75453N .49 
SN75454N .49 
SN75491 N .89 
SN75492N .89 
SN75493N .89 
SN75494N .89 
TL494CN 4.20 
TL496CP 1 65 

PACKARD 
HP-85 � 
$2695.00 �� 

H P  7225 Graphics Planer . . . . . . . . . . . . . .  1795.00 
HP 16K Memory Module . 265.00 
HP 5 1/4" Dual Master Flex. Disk Dnve. 2100.00 
HP 5 1/4"" Single Master Flex. Disc Drive1 295.00 
HP Personality Module . . 700.00 
HP ROM Drawer . . . . . . . . . . .  40.00 
HP Plotter/Printer ROM . . . . . . .  130.00 
HP lnpui/Output ROM . . . .  260.00 
HP Matrix ROM . . . . . . . . . . . . . . . . . . . . . . . .  130.00 
HP Serial Interlace (RS-232C) . . . . . . . . . . 350.00 

HP-83 $1895.00 
HP-41; Powerful, Yet Easy to Use 

· computc!�L� 
and Service - , 

· 

Apple I I® 64K �-• z-so sottcard Maxi-System • 1 6 K  Ram Card 
Disk I I  wlcontroller 
Apple 1 1  w/48K Cal l for more p r i c i n g !  

Total  Va lue $271 9°0 your pr ice $2229°0 
sa.\/e\ For Pascal System add $425°0 � ][ jhardware clearance up to 25% off 

• The H P·41 CommuntCatCS Wilh VISTA COMPUTER 
HP 41-CV you In words as we11 as numbers. e����:;::::.,u:,� .. �·�;��I�Die P.S . . . . . . . . 32�;: �:: CCSI'arlllle1 Cara7720A . .  

AllllleCom::uter • You can customize the HP-41 to vtslon so·�ao.24 Cira . . . . . . . . . . .  325.00 Ne ... · Apgle HI·S�eec Se111I IIO 1 7£.9� 
your own design Vlston •o'w•oeot. en�aneement . . . . . . .  17500 New • Programming is fast and easy. A 800 0uldDenlsty 8" Controller . . . . . .  59500 New 

Centronlc s PunterUO . . . . .  17995 
AI!Qiesolt ll �"mw•re . . 159.95 

• �
v
o

e
���

h
���

-
s Memory saves ������:s7l��i£�;��� i6 · : . . . . . . .. ·. : . · . m:5 Agote Ctoc� . . . . . . . .24'.95 

Agpte G rapnlcs T ID!et . . . . 59'995 
Appla PrototyptCird . . . . . . . . . 21.95 • Optional Peripherals allow you CCS Asyne�roncus 77tO A sor111 . . . . . . . .  1J9.00 Apple Ols� 11 wl eont. J.3 • . . . . . . . .5�9.95 
Ao�te Ols� 11 . . . . . . . . . . . . . . .  •59.95 to expand capabilities. Aopte Joystle� ··GEsu·· 54.95 

Mount1onCompu111 PUCI! Langulge C•rd . . . . . . . . . . . . . . '25.95 
HP-41 System I . . . Romplus - . Plllllei P tlnter C•rCid . 1�9.95 

Communo�l!oOns C11C1 1e�.OO 
HP-41CV ��:���J�':��� : .  ����;:��

�
�

·
. .  . . . .  . . . .  275.00 HP-Op!ical Wand �����;�-��=.•�ote Cont. Sys . .  

ln!tQtr �OM CIId . . . . . .  . .  . 15�.95 
C1lll. Prod Voslcatc Ke�coard . . . 169.95 

HP-41C HP·Plotter/Printer Musoe Syslem . . . .  
M & R A::Die�ln �9.� New 
M & R Su� R" Moa . .  . . . . . . . . . . .  29.95 
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11 • • • 
�:: g���! �b.l�:'���ao���� . .. Call .

.
... .. . . . J69'J.OO New 

New CONUS 20Mb �lid Cl'k Call . . •. ijf.; 

12 Slot Mainlrame 
64 bynamlc RAM 
CPIM™ 2.2 
Z·80 CPU 4 MHz w/Serial 10 
Double Densily Disk Con1rol1er 
Interface to Vista V-1 000 Chassis 

���C�������:��;T��E 1 899.00 
wilh (2) Shugart Double Density 
Floppys mounted. add 1495.00 

A 

1 6.95 P0·\04 5<1 00 
1 8 00 P£1-20:.1 9700 
2 1 00 1'13-<!0:JA 1 4 9 00 
25 00 P8·203A·Ko1 129 00 
43 00 

Automalic Answer 
Direct Connect 
0-300 Band 

Lisl 27995 
ACP 24595 

CAT'" Answer Originate 
List 1 98"' 
ACP 1 69°0 

Dd�Sl�I':ct � 
0-300 Band. � 
Lisl 249"' ACP 1 89°0 

'J' Rockwell Single Board • Com puters 

AIM 65 w/1 K 435.00 
A 1 M 6 5 w14K 475.00 
BK BASIC ROM 99.00 
4K ASSEMBLER ROM 84.00 
POWER SUPPLY 64.95 
ENCLOSURE 49.95 

TOTAL SYSTEM w14K 669.00 
SYNERTEK SYM·l 239.00 
SO Z·80 STARTER KIT 367.00 
SO Z·80 STARTER KIT A& T 450.00 so sec 100 Z·80 A& T 367.oo so sec 200 Z-80 A& T 399.oo 
RCA COS MAC VIP 199.00 
CROMEMCO Z

·
80 SBC 449.00 

OC �ayn Smart Modem . . 
TMunderclock . . . .  

X·10 110 0Dtlon• . • 
New CONYICon!eiiiiiOM . . . . Cal l 
New CONUI Mirror . . . . . . .  Call Ne·., ACP I&IIU:Jglldt KII . . . .  . 
Ne., Scon Vo•" Reco;nltio n VET·2 

New ...,._. software ' . 

We only offer Apple 
CPM software which 
has been evaluated 
by our software staff. 

Visicalc-Now Beller Than Ever 169.00 
Visiplot-Graph your 

Visicalc Worksheets 
Visilrend/Visiplol - Visiplot 

wiT rend Analysis 
Visidex- The Ultimate 

1 49.00 

239.00 

DBMS Visicalc Compatible 21 9.00 

WORDSTAR·The Benchmark or 
Wordprocessing sof!ware requires 2

·
80 

& 80x24 349.00 
VTS·SO CPIM·Wordprocessor has no 
screen menus uses new keycaps 
(supplied) to display Key functions 

Visiterm-Comrnunicate 
w/other Systems 

BPI General Ledger 
BPI Accounts Receivable 
BPI Inucntory 

209.00 
299.00 
299.00 
299.00 

31 9.00 New 
MAfL·MERGE·A Wordstar Enhance· 
ment Pkg. allows form·letter genera· 
lion & ctlained printing 1 69.00 
SPELLGUARD·Will proofread Wordstar 
& VTS-80 Text files against an 

Stock file lnvenlory System 349.00 expandable 20.000 word dictionary 
lnlotory Inventory Sys tem 289.00 1 69.00 
Microcom Microcourier 229.00 SUPER SORT·Will sort, merge, & 
Microcom Microlelegraph 229.00 perform record selection on YOU/ 
Accounting Plus II Btz Pkg. 1 250.00 C P/M Data Files 169.00 
Stoneware DB Master 1 89.00 FORTRA 80·8y Microsoft 195.00 
Stoneware Uti l i l y  Pkg (For above) 89.00 COBOL80 By Microsoft 749_00 

ACS BASIC ACCOUNTING SYSTEM, Total 
accounti ng system includes GIL. AIR, AlP, 
PAYROLL 699.00 New 

Breakthru i n  Apple I I'" Mass Slorage! 

Vista A800 Quad Density DM A 8 "  Disk 
Controller \ - .:;. !i�& 

�� . ..  
. 

Model ABOO . . . . only$595°0 [SI?e"c ia l  Complete Subsystem Offer I 
V1 000 w/lwo Qume Dalatrack 8 • Cable, ready lo run 
A800 Apple I I  8" Disk Controller 

Tolal Value $2939°0 your  price$2495°0 

JI\..ATARI' aoo & 4oo 
Personal Computer System 

ATARI 800 $79900 
ATARI 400 $37500 

ATARI BOO I ncludes: Computer Console, BASIC Lang. 
Language Programming Manual. 800 Operator's Manual w/No1eooo•' • 
1 6K RAM Module, Power Supply, TV Switch Box. 
P111f�•r�tr Ccmoctt< Croess SSOO s����,.,. 
8 1 00isc D1rve . • . . <199.00 t<cr->e f,�.Jro:� ��00 Sas;c. I 'ttl"'''"• 
670 p,n•··• �� Col 2�S OO illt.llirlo Sr11111 [m1r.1 '"'""'' !!as< �1::�1 SZ� P•"':�• 60 C<�! 795.00 U S I'•U:rt J�OO Ink "., '"' """• Cuwftu ll� M:.".! �?9S US �·t'rvoot<!l JS OO G .. oe to SAStC �·!J)f.l......,'"q 
16� FI.;r,: . 9J 95 S.IDt"oLSOI'j S:O.'f! JS OO !!ASIC GI� PrO)t.l� 6!11) ltii€Liact• 1 89.95 V.et� �•SI� II'I�SI!'n J� OO AU•OI IIII•V! 

ProgtamR«<tele• 6900 ll.asrt Sotoolo!Ot )�00 6( 'VoM lltmc1) M t $tl'rl'tr� - UM tl�flll Crunsti"'Q ProctCuo-ts 3500 t&KRo\MIIrmo.., r.ru:vte 
E��.<dtii)'IS)1�m !.'u!er CMI�OQe 2BOO Pronc:'(lies o! Atcrunt"l; 3500 Dhttnu 
Ataro S.I. S IC 55 00 ;>n;s<s lSOO 11La"" 0•S• tllts 
.1.5�-e�:l'fr Oe::o.� 55 00 t.o·�dt C�ss-.:s oErw;•s�• )500 0-s• fit M1n.1� B.Js:..t:t::at �zoo a...i ss C�tocatG":�o ¥-�C-CI �•Ut't t"""''" l•'e :?CO il.ls< �s�- · ; 35 00 !rT� (O'"'""n'f" Pi r 5<::.-e- 9r!a•rut'.. �coo EMttt ,, •,o,·�•<"lll lS OO P..x:or COI':.oi'-r' �.� ,  �Y\OC Comoo!ot' 5500 Auto '-'tcr.in(S 35 00 JO';SI"t• CortrOf't' P1 · 

"" 
"" ''" '"' 

\ 1000 nsoo 
"' 
"" ''" 
1800 

RETAIL STORES OPEN MON-SAT P.O. Box 1 7329 Irvine, Calif: 927 1 3  oRIVER's ucENSE # OR MAJoR cREDITCARo 
STORE o1 131o ·• • E Edlnge•. San1a Ana, cA 927os Show•ooms, Relall, w......... Direct Order Lines· (71 4) 558·881

' 
3 # IS RECU1REDON ALL CHECKS. MONEY ORDER 

STORE 12 542 Trimble Road, San Jose, CA 95131 • (408) 946-7010 • 
OR CASHIER CHECK WILL FACILITATE THE 

**Retail prices may Vary. (800) 854•8230 Or (800) 854•8241 SH1PMENT OF YOUR PURCHASE. 

Circle 10 on i nquiry card. 



PR IME-450 Ns. I 
8 for $29.95 

4K STATIC RAM SELL·OFF 

-T T T  T T T  T T T  Zilog 61 04·4 

Sanie as tMS 4044 but designed specifically 
for Z-80 based systems. This is ful l-spec 
4K X 1 RAM, 450 Ns. 

While lasts $1 .49 each. 

SPECIAL PURCHASE 
$59.95 Limited Supply $59.95 

Populated as is. 

OUME.� Datal rack 6 

• Double Sided 
• Double Density 

ACP LOW PRICE $569.95 
. . . . . . . . . . . . . . . . . . . . . . . . 249.95 
. . . . . . . . . . . . . . . . . . . . . . . 239.95 

. . . . . . . . .  295.00 
. . . . . . . «9.00 
. . . . . . . 429.00 

. . . . . . . . . . . . . . . . . . . . . . . .  1 1 95.00 
. . . . . . . . . . . . . . . . . .  348.00 

. . . . . . .  290.00 
. . . .  375.00 

, 475.00 

11800 MICROMODULE'" PRICE LIST 
MODELNO. DESCRIPTION PRICE 
9600A Smgle Board MICIOCQmputer 5495.00 
9609 Advanced Single Bd. Comp. {6809) 595.00 
9601 16 Slot Mother Board 1 75.00 
9602 Gard Cage 75.00 
9603 8 Slot Mother Board 100.00 
9604 Power Supply 275.00 
9605 DC Input Power Supply 325.00 
9610 Ut•hly Proto Board 39.00 
961 1  Arith. Proc/Memory Module 495.00 
9612 Buffered Utility Proto Board 49.00 
9 6 1 6  32K EPROM/RAM Module 250.00 
9617 EPROM Programm•ng Head 250.00 
9620 1 6  Channel Parallel I/O Module 295.00 
9622 Senai·Parallel 1/0 Module 325.00 
9627 1 6K SialiC RAM Module 47Qns 395.00 
9629 32K Stat1c RAM 45Qns 695.00 
9629A 32K Static RAM 200ns 895.00 
9630 card E.tender 68.00 
9640 Multiple Programmable T1mer J95.00 
9650 8 Channel Duplex Seflal 1!0 Mod. 395.00 
9655 tntelllgcnt Tape Controller 550.00 
96103 J2/J2 l/0 Module 275.00 
96702 Contact Closure Module 350.00 

UNPOPULATED BOARDS (Also Available) 

$24.95 

S·100 Box 
Board features a 4 

MHz Z-BOA CPU and full-feature front 
panel. 20-slot actively terminated mother
board, with 25 amp power supply (50160 Hz 
operation, incl. 68 cfm fan). 
DPS·l, List $1 795 

ACP Price 
$1 499 

SYSTEM 2A 

--- . �--· .. \-;... ;t;..., 

.-' r r.r .. .J� ,' • •'< _,..,,"' 1 0 •. 0 • 
With Z·BOA CPU 4 
MHz, 64K RAM, 1/0 Board, 20 slot's, front 
panel, double density disk controller 
board. Full 1-year warranty. 

:;;' i 

�:::s���;;��ute� Syrtem. �, N EW 
I NTRO 

PR IC ING  
$ 1 099 . 00 

. .  $1295.00 1099.00 
. . . . . . . . 795.00 699.00 
. . . . . .  1295.00 1099.00 

. . . 1095.00 949.00 

. . . . . . . .  860.00 769.00 
. . . . . .  49.95 44.95 

. . . . . . . .  265.00 239.00 
. . . . . . . .  1195.00 1049.00 

. . . . . . . .  19.95 

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PR!GES! 
1 .  Proven Quality Factory tested products only. SAL 
2. Guaranteed Satisfaction 416 f 
Ca l l  For Spec i a l  School Discou nts Sts.9� 

MICROPROCESSORS 
Z8001 1 6 bol to8Mb 518900 
28002 t 6  b1t IO 64K . . t 49.00 zao . . .  . . . . . . .  9.9s 
280A . . .  . . . . 13.95 
F·8 t3850) . .. . .. 16.95 
2650 . . . . . . . . . .  16.95 
CD 1802 .  . . 9.75 
8080A. . . . . . . . . . . . . . .  4.75 
8080A·4MHz . . 1 9  95 
SALE 6085 . . . . . . . . 1 4.95 
8008·1 14.95 
2901 . . 9.90 
2901 A . .  . .  . . . . . . .. 1 4.95 
2003 4·bl1 Svoeost•ce . . . . . 29.95 
TMS 9900JL . . . . .  49 95 
CPt600 . .  3995 
6502 . . . . . . . . . 9.95 
6502A . . . .  16.95 
tM6100 . . . . . . . 29.95 
6800.. . . . . . . . . . . . . . . . 1 1 .75 
68008 2 0 MHz 19.95 
6802P 1 7.95 
8035 . . . . . . .  14.95 
8039 . . . 
INS 8073N . .  
8755 . .  
8748 . .  
6809 . 
8086 . 

. . . . . .  -:-: 19.95 
. . . . .  24.95 

. . . . . . . . 49.95 
. . . . .  69.95 

. . . . . . . . .  37.95 
. . . . . . 69 95 

ADVANCED SUPPORT 
AM951 1  Ar1th. Processor t 75.00 
9512 Anth Processor . . . . . . 175.00 
9513 Unov Tomong . 7995 
AM95l7 OMA Cont•Oiler . . . 1 8.95 
AM9519Un .. ·e•�at lnteuuol . . 18.95 

Z·80 SUPPORT CHIPS 
Z80·PIO 2.5 MH1 . . . . . .  8.75 
Z80A·PIQ J.O MHZ . . 12.95 
Z80·CTC 2.5 MHz 8 75 
Z&OA·CTC 40 MHZ 1 2.95 
Z80·0M.A 2.5 t.1Hz 29.95 
280A·DMA 4.0 MHZ . . . . . .  36.95 
Z80·SIO/O 2.5 MHz . .  . .. 35.95 
ZSOA·SI0/0 4.0 MHZ . . . . . . .  39.40 
ZBO·SI0/1 2.5 MHz . 35.95 
Z80.A·:31011 4.0 MH: . . . . . . . 39.40 
280·SI0/2 2.5 MH1 . . . . . . .  35.95 
Z80·SI0/2 4.0 MHz . . . . . .  39.40 

8080/8085 SUPPORT 
815518 158 1/0 . . . . . . . . . . . .  24.95 
8755 1/0 wlth Eorom . . . . . . .  84.95 
8202 Oyn. A1m Cont.. . . . . . .  34.95 
8205n4S t38 De:ocer . . . . .  3.95 
821 2 8  Dot tto . . . . . . .  2.75 
82f4 P1101ity Int. . . . . . . . . . . . .  5.25 
S216 Bus 0uver . . . . . . . . . . . . . .  2.75 
8224 Cloci!Gen . . .  . . . . .  2.95 . 
8224·4 t4MHz). . . . . . .. 9.75 
8226 Bvs Orover .. . 2.95 
8T26 Bus Ouver . . . . .  2.95 
8228 Sys. Control . . . . . . . . 4.50 
8238 Sys.Conl . . . . . . .  5.50 
8243 1/0Exp . . . . . . . . . . . . 9.50 
8250 Asyn. Comm . . . .  15.95 
8251 P•og 1/0. . . . . . 8.95 
8253 1nt Tomer . . . 12.95 
8255 Prog l/0 6.50 
8257 Prog. OMA. . . .  . 16.95 
��n �'�i�g�t·roi.e, : :-: : : :  !�:�� 
8279 Prog. Keyboa1d 1 5.95 

!isoo SUPPORT CHIPS 
6810 128 • 8 Ram. . . . . . . . .  4.75 
6820 . . . 6.50 
6821 . . • . . . . . . . . . . . . . . .  6.50 
6828 Prionty Int. . . . . . . . .  10.75 
6834·1 512 • 8  Eorom . . 16.95 
68451H046505 CAT Cont . . . 29.95 
6847Color CRT . . . . . . . . 29.95 
6850ACIA. . .. . . 5.95 
6852 Sena1 Adaoter . . . . . . . . 5.95 
6860 Modem . . . . . . . . . . .  10.95 
6862 Modulator . . 1 1 .95 
6871A \.QMHz OSC . . . . . . . 25.95 
8875.. . . .  . . . . . . . . . . . . . . . 6.95 
66SO Bus 0uver . . .. 2. 19 
MC68488 . . . . . . 1 9.95 
68047 . . 24.95 

8502 SUPPORT CHIPS 
6520PIA . . . . . .  7.50 
6522 Mult . . . . . . . . . . . . . . . . . 1 1 .95 
653!Hl02.003.004.005 . . . . . . 21 .95 
6532 ... . . . . . . . .  19.95 
6551 . . . 19.95 

BIPOLAR PROMS 
We do 

a2�2����J�����P25 
82S115(512�8)TS . . . . . . . . . . 12.95 
82S1231561Dn4S288(32•8)TS . .  4.25 
82S126J5603/14S387(258�4)0C 4.25 
82S12915623/74S287(256X4)TS . 4.25 
82S130/5604/74SST0(512x4)0C 8.50 
82S1J1f74S571 (512x4)TS . . . . .  8.95 

��������i���
0
l4

4
�

4
���eiTS ��:� 

82S147n4S472(512x6)TS . . . .  12.95 
74547t/6309{256x8)TS . . . .  7.95 

MOS PROMS 
2784(8Kx8)TS . . . . . . . . . . . . .  89.95 

����6���s12K�8iTS
.

: :
.

: :  ��:� 
TMS2718.:5V.I2V . . . . . . . .  1 7.95 
2758.5V, I4SONSI . . . . .  7.50 
2708 1450NSI . . . . . . . . . . .  5.75 
27013 (6501"-Js) . . 5.25 
1702A . . . . . . . . 5.75 
MM5203AO . . . . . . . . . . . . . .  14.50 
MM52040 . . . . . . . . . . . .  9.95 

CHARACTER GEN. 
2513<>0t t51/) Uoper . . . . . . . .  9.50 
25t3<>05 (5V) Lower . . . . . . . .  10.95 
25t3·ADM3 15Vl lower . . . . . . . 14.95 
MCM66710 Ascii Shilled 12.95 
MCM66740 Math Symbol 13.45 
MCM66750 Alpha Control 13.45 

s·rATIC RAMS .. ,, " "  
21L02 4S0f1S 1 30 1 25 
2 1 L02 250ns 1 59 1 55 

�: :�.1 �;; ��; 
2101·1 290 270 
2114N I450NS.) 3.75 3.50 
21 14L·250"� 140451 6 50 5 95 
21 1 4L·450ns. (4045) 4.75 4.25 40<!4 250ns 895 7 50  4044 450ns. 5 95 5 95 
EMM4200A 9 75 8 75 
E�.l/.14402 1 95 7 25 
AMD91·10/41 1095 1 0 2 5  
AM09130J31 1295 1 1 95 
1 101 1 95 1 75 
P21 25/93425 145nsl 995 8 3 5  
6518 I K ,  1 CMOS 7 9 5  7 95 
2 1 47 L0oo1 Po .. l.'r 4i( 5ratoc 995 8 9 5  
93415 9 9 5  895 

DYNAMIC RAMS 

•oo " "'  '" ��; 
3.25 
550 

3.95 '"" 
4.75 
"' 
' "  
' "  

1025 ' "  ' "  ' "  '" '"' 

416/41 1 6 t 6 K i 1 6 Pin) 2.49 
Set of8 4t 6"!> 200 Ns 24.95 
4 1 1 58K(16 Ptn) '2.49 
40504K o 1 j i 8 P<nl 4 9 5  
4060 4K • 1 t22 P•n) 4 95 
4096 4K • I j t 6 P1nl 395 
2104 4K • t 111; P•n\. . 4 75 
d0274K � 1 ( 16 Pin�UP0414 . . .  4.95 

�Hi l!� R��s =L ��! 
5280 4 95 $19.95 ��_:_:_ ��g 

SOCKETS Wlr• Wfi O J lA.-el Lo-Poo Soldenaol '' " ... .� " " " ,, " " " 20 " " �� 24 " " " " " " ,, " . .. ,, 38 B5 ,. 
28 ., "' "' " " ' "  : :g ,, 60 "' 

LED READOUTS 
...., ., Sl:l tollr O.IU'ttlto l'n:r ntt[)..l JOO RtoJ eo:rm o� 99 
Cl101 lOO !i(oJ c.:r.r.. M�:oe 99 
fNCl�l 351 � turr-. 0� 9'1 
fN�01 �00 � C(II"MI CI� I+l l  99 
fN�Ol 15001 �0 � C(m'!"I C�II"Ole 99 
fN[)501(510) SOO � Co:rm AroX  !l9 �=�� � �  = =+11 1 ::: n-ws� �o Or'"'!e cf)':'tn c,� 1 �9 FNceOJ1eoot soo ��eo cf)':'tn c,� 1 15 

FNC607!810t 600 liN ((m':l """* 115 
111'5082·7J.I0 600 Rtol 4 • 7 "r•o;k("'""ll 159:1 
111'5062·1300 600 Rtol 4 • 7 � 0")ot RIID 18'i5 
IH'5()62·1731 300 � COTm A.ro:lt 15 
1tll05 • Rr:ll Amy5 o l  19� 
IILJIIS· 210 11ecl !o'um!<>u�CISCU¥ 1095 IILJQ9 2/0 IIecl N� �i" 99� 
IIlli I 210 liN ' •  1 11eu:l«>ITII1 1095 MA/j{A JZO Rt.;l ��a� 595 MANIOA 1/0 IItll A:;:f'.J f.l�flt 895 XANl061 30\l llecl  to'mo AnOOt Rq."ll llP 125 
XANll'62 lOO Rr:ll Camo """*l("llP 125 

XJo.Nl06l 300 Re<l �ioooo CA..lellllP 12� XJo.Nl064 300 � COTm Ca�R,.mCP 1 2 5  
U�:W..I lOO (,o �  Co-m A.-.coe Ro;·� OP 199 
U'i3052 j(\() (,o� Cf)':'tn A."IC:Oe lf"' OP t<H 
UNJO!ll lOO IO<ftll CMr!:O..' CA L!fiOP 199 
MillO� JOO C,.een COTm Citr�<;JJe RqlrOP 199 
)'..ANJ081 300 Y(iiQo.o COTm AAole. Rq1t CP 2 1 0  
I'.AIIl082 lOO Y� Cartn � lell llP 210 
MNlGBl lOO Y� �C.t. ltn OP 210 V�JOil.' J()O Y� c.:r.r.. Ca� flq110P 210 

FLOPPY DISK 1/0 
1771-Ql a· a M•notloooy . . . .  24.95 
1781  Dual Floppy . . . . . 29.95 
179t-Q1 Dual FlOppy 36.95 
1791·�2 Ou�l Floppy . . . . . . 44.95 
1793 DO, OS Floppy . . . . .  44.95 
1797 DO, OS Floppy . . .  54.95 
1691 Oata Separa11ll . . . . . . 18.95 
2143 CiockGen. . . . .  18.95 

FLOPPY CHIP  SET Double Density 
Double Sided Includes: 1797 

S79.95/set ;nl 
AID CONVERTERS 

8700 8 1:111 Bonary . . . 13.50 . 
8701 10 bot Bonary 22.00 
8703 S bot TS . . . . . 1 3 50 
9400 Voll lo Free. Conv . 7 25 
8750 3', Oog•t BCD 1395 
t -108L6 6 bit. 3�5 
t 40BL8 8 b<l . . . .  5.95 
DACOI D Ia A . . . . . . 5.95 
OACOB . . 9.95 
DAC 100 . 9.95 TV CHIPS/SOUND 
AV365DO- t 6 Gam"eSB/W -·4.95-
AV3851 5Color Conver1e• 2.95 
AV38603· t Roae11ace Game 8.95 
AY38606· t W•oeovt Game .. 9.50 
AY36607· t ShOOI1fl9 Gallery . .  8.95 
AV389 10 Sound Generator 12 95 
SN76477 TtSoundGenera1or 3.95 P.1M5320/2 1 TV Synch Gen 9 95 
MM5369 P1csca1er . 3.95 
LM 1 889 RF MC>Oulalor . 3.95 
MM57100 NSC Color TV 6.95 
MM57104 Clock Gcn 3 75 
M&A Modu1atOI. .  . 29.95 

WAVEFORM GEN. 
8038 Function Gen. . 4.50 
t.!C4024VCO .. . . . . . . . . . . 2.95 
LM566VCO . . . . . . . . . . . . . . . . . . 1.95 
XR2206 Funchon GeneraiOf . . .  5.25 

SHIFT REGISTERS 
2504V . . . 1.49 
2507V 1.49 
2517V ... 1.49 -����v ·. · . . . � ·.:� 
2527 . . . .  1.49 
2528 .. 1.49 
2529 ... 1.49 
2533 . 1 .49 
3347 5.95 

MM500H . . . 50 
MM5056N 2.95 
MM5060N 2.95 
2510A t .95 
2847 . 4.95 
3341 . 4.95 
3351 1795 
3357 6_95 
9403 2495 
9.108. 9.95 

CTS DIPSWITCHES 
CTS206·2 1 .75 CTS206·7 t .75 
CT$206·4 1.75 CTS206·6 1.95 
CTS206·5 1.75 CTS206·9 1 95 
CTS206·6 1 .75 CTS206·10 t .95 
CONNECTORS (GOLD) 
DB25P 1RS232l . . . 3 25 
DB25S Female 3.75 
Hood . . . . 1 25 
Set w/Hood. Sale . .  57.50 
22/<ld W/\'J. SfT. J(IM . .  2.95 
43/86 W/\'J. SfT. MOT . . . . . 6.50 
50/ICO 5-100 Connect:Of w/W .. .  4.95 
50f100S·100 Conneclo• SI1 3.95 

NAKED PC 
5- 100 Sound Board . . . $34.95 
8080A CPU . . . . . . . . . . . . . 34.95 
32K StatiC RAM (21 14) . . . . 39.95 
8K Eprom(2708). . . . . .  24.95 
270812716 Eprom . . . . • . . .  34.95 
ACPProtoBd. . . 22.95 
Vector 8800 Proto . . . . . . . .  22.20 
Vector 8803 1 1 s!ot MB . . .  29.95 
ACP E.xlende• w/Conn . . . . . . \8.95 
13 Slot MotherBoard(WMC)32.95 

82S09 64x9 Ram 8.95 9 Slot MotherBoard (WMC) ... 29.95 
OP8304 Octal Driver 2.95 8Siol Mother(Expandable) ... 34.95 
DACB6i:X 0/A Conv. 6.95 Flo!Joy PCB (8" SHUGAR� . . 39.95 
MC1650 HI Speed AID 7.95 S100(AV5-89101Sound9d-34.95 MC6852 SSOA 3.49 Apo1e Sound Bd.. . . . 24.95 ��jg�d7F16��

G
CL Ram !:� ,_.;;..-.-� ............ �--41 MK3853 StatiC Mom 110 4.95 

SN75136 .46 78M06 .49 
MC102t0 .89 79M06 49 
LM339 .79 74157 .49 
LM710CN 29 74161 .49 

rc
M
Ji6�� Precoso�2�to:\��ic� . . . .  23:� . . . .  : : : :  :����:gg 

ICM 7207 Oscitto.tor Controller . . . . . . . . . . .  7.50 . . . . . . .  895.00 
�����3;

c
���,c;��

t
�b

2
cO:n��r1er 

. . . .  ��-�� . . .  425.00 
ICL 821 1 Voltage Relerence 1 95 . . . . . . . 799.00 LM 1850N Grovnd Fault IC 3/1 00 . . . . . 1495.00 
LM ?900N Ouaa Ampllloer 211 .00 . . . . . .  1795.00 LM 2917N Frcq to Volt Conv . 2/1 .99 . . . . . .  1995.00 AY·3·3550 4>� d•g•l DMM 24 95 . . . . . . 1450.00 AV·5·3507 401\\Hz DVM . · 9 95 . . . . . 549.00 MEM 4963 M::os!ct Smoke Detector 795 L-;;;::;����;;;�;;11 
27508 32 t 8 Prom (IM 56001 . .  2 9.� 1 
ULN 2003A 7 cnannel Ouver . . . 99 
MCM 14505 64 Dol Statoc Ram . . .  6.95 
MOC 1003 (4N28l Qpto Coupler . . . . . . .  3/1.00 . 

SPX33 Oplo Coupler . . . . . . . .  3/1 .00 
IH 5045 CMOS Switch DBST . . . . . . . . . . . . .  4.50 
UA 3045 Trans. Anay . .  . . . . . . . . . . . 1 .25 
TR 1 402A UART . . . . . . . . . . . . . . . . . . . . . . . . . .  1.95 
MK 1007 Oyn. Mem. Shitl Reg . . . . . . . . . . .  3.95 
531 8 TV Ch. 01sp. CirCuli . .  . . . . . . . . . . . . . .  4.50 
8080A 8 Bit CPU . . . . . . . . . . . . . . . . . . . . . . . . . 4.95 
8700 CJ 8 Bit IVO . . . . . . . . . . . . . . . . . . . . . . . 9.95 
MM5280/VPD 4 1 1/C2 107fTMS 4060/ 
41<-:1 Dynamic 22 Pin RAM . . . . . . . . .  . 

6604/VPD 414/4027/2660/MK 4098/ 
41V:t Oynamoc 1 6 Pin . . . .  

7520/25 . . . . . . . . . . 5 0  
1<188/1 .189 . .  2/1 .99 
LM323K . . . . . .  4 95 
MC1372 . . . . . . . .  8 95 
MM5298-4A/B .. 2 95 
LM J77 . . . . . . . . .  1.25 
LMJSO . . . . . . . . .  1 25 

Circle 1 0  on inquiry card. 



F R E E  P L A ST I C  LIBH,\HY CASE 1:-ICLU DED ll'fl' l l  TH E 

P U H C II,\SE OF EVERY BOX OF DISKETTES 

01e hundred boxes $:l l . 5 0  

Box IC boxes 

$:!0.00 SZ!i.OO Scotch ;.;.J(O){ IO)(l6) $31.00 $2�.00 
29.00 27.00 Dysan H.OO �;J.OO 

EIGHT l"CH Scotch box 
Singlc sidt/singlc dcn. ;.;o-o $3:i. 
3mgle s\d (·/ doub l c Gen. 7..;1-0 45. 
Singlc sldef J:! scctor H0-32 35, 
Double side/ dou ble D. 'i-lJ-0 65. 

lO bx. SJJ. .fl. 
33. "· 

Oys:m box 10 bx. MflX Uox 10 bx. 
3i.t0/l $49. SH. 3060 :s. ;,, S·.J, :n.JD/ld 75. 73. 30!!0 J7. Js . 

na. 
3 1 1 5 .J9 . :\!:\!A-CKI5)(8 ) ple;ue spcdfy 5 1 /.; 8" 

Prices :wallablc on request for: tapt:. cartridges, dlskpncks, volumn diskettes. 

MEMORY , .r 

·:11"!: �·1a:�� t:P�- �.� � 41 64 1 00·'9.75 2167 200ns. Y-iiJi!?· 1  
16K DYNAMIC 271 6 EPROM �17 �··. j 
$21·0!.� .85 1 00�����· '4.00 ·�, .J/ 

STATIC 
ca. J 2+ 1 00+ a:+ 

2 1 L02 450ns. 1. 1 9  l .  0 5  . 9 u 
2 1 L02 250ns 1. 49 I. 4:l 1. 39 
2 1 1 4 L4 450ns J. 95 2 .  !)5 2. 7 :) 2. 50 2 1 1 -iL3 JOOns 4. 2 5  3. 75 :l. 00 2 .  75 �0-1·1 - 4  -I SOns 4 .  0 5  -1. :;a 4.  2 5  4 .  00 
4 0 4 4 - 2  2 :10ns 5 .  50 4. !)5 4. 'l O  -1 . 3 5  
5 2 5 7 - 3  300ns -l. 47 - L  25 4. o ;;  J.  75 

EPROM 
2 7 0 8  450ns -L 9 5  -L 50 3 .  7 5  :3 . 25 
2 7 1 5 5V .  4- 95 4. f10 4. 00 
27 l .'j t d-volt 9 .  9 5  !J .  0 0  8 .  25 7. 50 
27 32 U t t c l  9 . 00 g, 50 8. 00 
2532 Tl 2 1 .  50 1 9 . 00 
2 7 0 -1  

I ll\· l Ui \ <  I'" o f  I I  1\..1 �·· ,; ;, ., . ,; ) l l l i , J '  IS S'> ikh !<o'I<•CI:Ohh• IJ't\< •.'<'11 :IIIS\\ <'1' .11\li <'riC• 
111 ot..: " •><�<-:<. I u l h  1\dl 1 11 ; ''""'JI.ol .•ld.:. I > L •·�···t h  ,-,.nn�·cb ''' L in· " " "  , •. ,,.Jul .u· I •  kp]h>lk 1 1<'1,, IUU ' f'O'-o.: L'••ol I L'<ltu til�· !och·ph"ln I !II•·· '\o llc..-d I<• [.,o•;.oh• 11 o•kll Ill 
p rnxi11> 1\ \  I u \.1 ·· !'"" ' "�'  ,.,.,.,., ,t l<·l o•. \It! I 1•\11 : 1 . 1 '  J J!<�Liul.�. 

,., ,,..,,.,;\:< I H i nust ul l l "' '"'\1 l h • l l " " ""lu l o • ll <ll • h;1- l ,; , )rlt•.ol i'< H' 
t d <'J>hHIIL'-' • Hv<)llit'PS <'Xh'l'l\ . .1 \ . 1 : .  I" 'IV'" I', � ll ii i· J H :,\ J' ! 1 . 1 > .  

Olo•·J" :11""''"W l' r<alur.r �. l •osc .l c "·lt �·• �!1 c• ·•lt l'<>ll ·· • 
\dnii!OII II lo,,rd di�l. �:hi "d.) l li �k .l<K·b·� I Cum ••,J i o• i 

! IH,CII� � \ 1 I d!'l\'t' �· 1U \1'•11 lo <I'd <li�;.. Co!ll rtoll l l" 
I I1SC"U;; :!ll � <h'l".'"� !<;�; S.·. ttd•l�l-o nl in!<!ri.o<"• 
J IU CUb :! ' :! I <lr1ve I� •0 ·'''" .\hl a h<•- • r d 
lltscu" ::•:! 2 • h · •_, ••. , _ _

_ :!�_' '.'---��·-··n_'�' ·::.:"�'";;.'' •;;.";;."_·"�__.:.-

Two Stoge Noise Filter 
Surge Suppressor 

Line VoltogeMeter 
l"hc Pu\\"CI" Jl.,us,• d i ll •lll<ltcs 1111 o d., r•t·nco- 1:01\IS• • o l  

h1· nursc g•·ll..: r .• t ulC nu>tor·s and orr,. -•. n •:�chuws. 
l'lns prochu;t IS ;, rnusl rut an1·nno· who h.l� e:-.p�· · I"ICIICnl 3 JlOh't'l' fault \\)111.- Op•·l'olllfl!.l ,I con·pu\<•1'. 

/Jouhle ftJ:t:rH ij:! CII"CUIIl'V <'1 111 I U,Ih·S hath h11;h 
and low frc-qut'll<"l' Jm,• nmsc. Supp•·css•nn de· 
1'1\.:CS cl1p volta!?" spikes allO\"t' I:JU V,\C. Volt 
lllclc l" llltlfiiiOl'll 11.\lS ltn.., I•UII;t!:"· Si'C pow�·r 
· 1 · · fo l!t•r(•il. Constru rlt'd 111 w:llo.'r • · 4  111tlustnal ,·nrlosur�·. CAL·P!I6 1 2  lhs. 

I I W  
I I �  

The new BSH timer runs your home just llkc clock war�. Tu rn� on la.n:p� a.'"ld 
appliances while yout· away from home. Completely co:npatlbh.• with yOJr ex· 
\sting System X - ! O devices. BSH Timet· dg:l:t channel S65 .00 ,\pplirutc.., ;\lodulc 500 \\" . .:;13.95 

L:;.rnp :'llodule 300 Wntts 13.9:) i\!astcr control consoh: 34 .9 5 
Ultt•asonlc Cuntrollcr lll.95 ;.<EW full control wall switch 14.50 

S-100 Mother Board $35 
Quiet 
Buss 
IMSAI 
18 Siot 

CAL-M 18 

SWITCHES 
-

!J[I ' � \\ t i CII I.S 

IJ<IS, c.o. 100-

•[ . IIH , ;;, . b!.> 
7 . i!!J . II.! . 7!1 

1 � · : : �� : ���· : �i 

GOLD EDCI:. CO:\:\ECTOitS 

S- 1 00 . 1 2 f> " ce nt c t•s ,•nch ) 0 > 
lmsai suhlcr .� :.o" .;:!.!Jj ��.:.o 
lmsal wr"l' (1'1) '!,!.!:) :1.:;0 Sut\itu 111-Hcl • . :1j0" �.00 
S ullins l lt- ltel. \\'j\\ � .!.10 
Sullins / :\!tat•· 1 10 .;, -,o , l ·i6' Cetii"I'S t s l am bn t ) nt-H 1\im l :•·c!d � . . ·.u 2 . 1 :", 
:JG/7� l lhlil<•l l•l"'"'l' S/ 1' ·,,:) ,"• � .. iO 
:JG/72 l l i !.l t t a l  t :l"l)lljl W/W G. I .·, t:I{IHi .\loiiii'Ol:t 6!1\lOS/1' tJ.t:u G . l 'o .[J(86 ;\ItA<•. iitlOO \\ /\1 7.00 G.l!'• 

!:. l'l.tofL\ I I.I I L'IHCUl l  :-ii X.:I>.I . I'S 
l.tH', I',·••file \\ i n· \\ ,· ,p 
,.,,..h JI)Ot ! IJO� 
�·, I 0 �. ()�I �, \ l , I !J ,11!1 . 1 :! . l l  . I • 

. 1 ·· . 1 :1 .iii .!10 

� f<X>< . L L  ,.,,, 
7 1 0 1  un/un I. I� 
7 1 0:J ••n/orf/ . .  II I . J!.> 
7107 l l o l i\ ,  "" 1 .  :1� 
7 1 01J 111 11\ . 1111 1 . 3!.> 
7:1Q.·, tlpdi lllUI \ , ij.·, 

IOU· . :JU 1 . 1 !.! 1 . 1!1 
1 . 1!1  
1 . 6 i  

TORS 

u 

at ,,,,�f',;, ,,,:y., 
lo �::::::::::::) ol m 

l'\"pL' ,.,,,.�. I U· :!·i I I 1-. � ! [  ' lli:Ol·· S t .fiO � l .-10 :5 1 . 30 
I 1 !·:!1S f�·no al c :!.:!:"J �.00 I.!JU 
Ill·: [h)Ud l..iO 1 . 3 5  

1 1 , \ l 'il' .1·ak :!. "I • :!. J :, :!.OU 
I I.\ I '>� r.,,u,-;1.., !.2 "• J, I O  
lit\ J,.,.,.j :!/I' l.tiU l . J.l J .:JO 

l J B :! .>i-' "'al" :.! • .• o :!. 1:. :?. 25 
l i H :! .•S fe:n;,Jo; \,j j  :\, \ .", "t.o:, 
l ! l l  ""'"[ :!/1' l , '\:, l . L i  J .o -, 
I J C i j l '  m:Jc 4 .00 
llC:liS rm., . ..t.., , ,-;.-, I ll :  huuol :.!IP :!. 00 
L l l !,oUI' n;.d.., ,-,. -,u • • 10 .;,;c, 
1 > 1 1  .us l•'ll>.th :· . lll U,liO 8.011 
l > l l 1 U  ht .... c! l' .!. lill :!. 1 0  

, ,. , _-, ti.7 ::; . 7  

GREEN 
PHOSPHOR MONITOR 

��:���� �1 �wp��
n

� �! ��1vl��!����:;�� be $1 19 
along with 1 5 Ml-lz bandwidth. 
Switch selectable for 4 0 / 8 0  char
acter screen. Fully c ompat able 
with 80 column Apple cards. V D ill- Z l 3 1  20 lbs. 

SHUGART 80 1R 
5395 

Shugart 851R Double Sided . . .  '525 Qume DTB Double Sided . . •  '495 

NEW from 
Shuyart 

Technoloyy 

Megabyte 
Hard Disk Drive 

Packaged in the s a m e  physical s i ze as the industry stan
daJ·d 5 1 /4" minifloppy disk drive. The micro- Winches
ter stores thirty tim es as much data ( 6 . 3 8  megabytes 
unform atted}, accesses data twice as fast ( 1 7 0  milli
seconds ) and transfers data t wenty times faster ( 5 . 0  
megabits per second. ) 
T he ST506 is facwry scaled to protect the media from 
envir·onmental contaminates. Requires only DC voltage. 
Dual California Digital !l 1 /4 "  enclosure, 
ST506 drive and power supply. 

Shugart Associates SA--100 t·emovable 
n t edi.a disk _drive fo1· above package. add : 

Regulated 
Power Supply 5VOLT 5AMP 

nsoo 
$300 



CA l i fo R N i A  D i G i TA l  
Post Off ice Box 3097 B • Torrance . C a l iforn ia 9 0 5 0 3  

Those of u s  who remember hack to J!J7-I when �- 1 00 was in i t s  infancy 
and as.�cmhlhu: from kit your o"11 
Alt:tir t:omputcr will rccall that t ht:: 
onlv ·.o,•oz·klug add on mem ory 11'35 
the 8K s1�tlc ho:. nl m;u\Ufactured hv 
Seals Eio:t:tz·onics out of Knoxvilk 
T enncss• · c . 

California Digital 
STATIC • 64 

Epson J\L..,.60FT frlct\on {tr $:l!l5.00 
EpsO"' :>L'i:IOO 132 column 625.00 
Grar.r:J.X 60 option 70.00 
,\pplL' l/0 & cable (6131) 1 29.00 
Scrl:tl lnterface (81.Jl) 79.00 
Scrlal lnter. , 2K buf. { 8 1 5 1 )  145.00 
Ct1blc for TRS-80 35.00 
a:t:E 488 \ntcrface ( 8 1 6 1 )  6:,.00 
R�·p1accment head •15.00 
Hcplaccrncnt H ibbun lo\.00 
Paptlr 35 00 sheets (I 1 /�" 35. 00 

J':d Hohcrts and William Gutmt arc 
credil.:od fot· the dcsib'll of the Altair 
compmcr. Inti Hruc.:: Seal s had the 
only workin�o: memory bo .. rd. 
By the time �lr. Seals' comp:uty 11'115 
dissoh·cd in 1979 , Seals Electronics 
had sold over ·17 .000 of their 8K 
memory board. 
Since the !lquidation of Sl·als Elec
tronics, Ot-ucc h<1s hecu hiding fz·om 
the l'l'l'cnu crs :md nmnin�: moon!:lhi.tH! 
in tlw hills of TP.nncsscc. nftcr ex
tensive ncuot!Mions California DLq
ita.l has convi11<;�,:d :>!r. Seals to come 
oot of hldlrr�; and tlesib'n th<1 next gen
c r:otlon of !II.'H ic memory ho:�rds. 
The product thm he has engineered 
is dcstinetl to become the 1\C)(\ mile
stone In S-100 memory proo.Jucts. 
In th.., ti'-'X\ 11'-'Vcrnl months we expect 
to release a full line of computer 
products desi!:f!ed by Bru ce S\.'aJs. 

Dot-matrix, bl -dii'Cctlonal. logic
seeking, rrLclion or tractor reed, 
Impact printer. Complete graphics, 
upper and lower case ASCU, Greek. 
n�athematlcs alon�; with the ability 
to p rint dot graphic screen images 
directly onto paper. 
Proportiona.l spacing nnd 1 � 2 ?otumn 
compressed print make th;s low 
cost machine the beat value m to
day5 printer market .  

discount 
price 

AMPEX 
D I ALOGUE 80 

CRT TERMINAL 

PRINTERS VIDEO TERMINALS 
ADDS V iC \\'f"); nt 
ADDS Hcgent 2 5 numeric cluster· 
ADDS Hegent 30 25th status line 
i\ DDS Hcgent 40 lindtecl gt"aphic s 
ADDS Hcgent 30 B\.oek nHJde 
Ampex I J ialouge 80 two poge,dctatch 
Digital Equip n . ent V T - 1 00 

\'iJT-HVP .) 9 5 
VDT- H2f, 850 

PH J·: J\L'\BO $·17.'i NEC/ Scllu m I P I!N!",5 1 0ps 2fifEi 

P H. E l\L'(fiOF s u :, NEC/Sm IGK PHN:,;:;tUps 27!15 

P H E l\ l'\ 1 00 1!2."1 'J'J::C/Starwdt. PHVJOO l J U."J 

PH ·\!J .",QO t :w;, Okidata 80 P!tOHO ·1 1 8  

PIL'\!J.",Q l  12U.":i Okid�ta 8 2  PH082 Ul!J 
Plt:\1 !',0 1075 Old data 8 3  PH01.13 805 

PH.:..;.IUOG 1095 Teletype -UK P'l"I'•I 320K lO!JS 

PHG5UOG 1 350 Texas Ins. H I O  PllTII I OB l ·l:iO PIHJG:IO 21 !'!0 Tex. Ins BlOC f 'RTSl OC 17!J5 
P H I I I (i!',Q za:,o C ent r onics 7:10 l'HC7:lOP :i 2U 
PHUI(i;:JO 2·196 Ccn!ronics 737 PHC7J7P 6U5 

PHIJII:IO 1 350 Centronics 7:m PllC7:3!JP 7!J:l 

Prlntronix 300 PHPJOO HOO Co.:ntrnx 70·1 - :J PHC704-!J 

Prtnt t·onix GOO PHPGOO G l :i O  Ct'ntrnx.iO·l - 1 1 PH C704 - l l  

SYSTEMS 
r =.- \ �!tf�ll,ill uu $ 1 150 fl: ) 48K MEMORY 

llcw/ P.H;k ll 3  SYSI ! P B :.l l i:I!J 5 
Altos 1\CSHOOO SYSi\CSBOOO ·17:1."• Osbomt: I SYSUII L 17!15 
Conu11oo.lorc SYSCBO:.l2 l·H.lj 
Conmtuclore SY:::iCl.IO!.H> 1 7 9 5  

Sttpo.!l'bt':Jin�·l<l S Y  SS I W ·I <Y :S:l:.J.",O 
StqJct·ht·�tinti·IJ l SY ,..;S I\G:IIJ :!U."iO 

Northstar J-1 <J SY SNG·I lY 
Not·thst;lr fi•IJJ  SYSN fH J J 
� EC/ PCBOOO SYSI'CBOOO 

,\pplc II Plus S\'Si\P 

Digital Equipment V T - 1 :i 2  
D i r·cct V P - H OOA e n 1u l ntot· 
I raze! tine 1 4 1 0  
l la?.clt.ine 1420 
l l u:cltinc 1 5 00 
llazcltinc 1 5 1 0  
I !azcltinc 1 5 20 
I lcwlett Packard :w:n 1\ 
l ! e w l e t t Packard 2 0 2 1  P IBM :� 1 0 1 - 1 0  character nwdc gr·een [B.l\'1 3 1 0 1 - 20 block r 11 ude Lear Seigler· : 1A u p p e r  t : a s e  only 
Lear· Sciglct" ADi\1:1 
Lear Sviglet· A D i\ I:H 
Lear· S(•igl c r AD i\l-t2 v:sual :!.00 L'l e v i d(•u :H O C  ( n e w )  

Televid c..:o U 1 2 C  
Telcvi dcn U :WC 
Tclev i d c o D50C dcLllCh:1bl c..: kl)ylu\. 
Zenith /. - t U  

· 

VIJT-1\:lO D50 
VI.JT-H. 4 0  1 1 !J5 
V D T - H U O  I -1U5 
V D T - IJ80 !:1 9 :) 
V DT - V I O O 1 5 9 5  
V D T - V l :i 2  1 80 5  
V J J T - P 8 0 0 call 
VIJT- 1 1 1 - 1 1 0  750 
VJJT - 1 1 1  '1 20 795 
V DT - i l l f>OO 
V DT - 1 1 1 5 1 0  
V lJT - 1 1 1 5 2 0  
V JJT - 1 \ P :l l A 
V D T - I I P 2 1 1 -' 
V IJT - : H 0 1  I H.l 5 
V IJ T - 3 1 0 1 2  J :W fi  
VDT-L::.IJ\ 8 fi 0  
V D T - L5 !J45 \'lJT-L:il 1 :� 8 5  
V UT - 1.. ..1 2  l fJ!);) 
V D T - V :.! U O  U 9 5  
V D T - TU l O  !"1U S  
VIJT - TD 1 2 
VDT-'T'9 L.O 
VDT- ' l'D f1 0 VIJT - 1' - l!J 

VIDEO MONITORS 
B i\ I C  I-\ G l 2 C  1 U i\\ l l :: $:!:iD 

I 2 9  
l f. W  ID7 JfiQ �ng 
2 1 0  

l'h�· Stat ><: 6 1  has LW<'II •'lll!lll'-'•· r..-.J to :�!low �·;,.·lr ! (it>: 
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ACCESSORIES FOR THE 
APPLE COMPUTER 

Ci\LIFOR:;\1,\ CO:>lPUTER SYSTE ;..IS 
,\rl thmetlc Proces�or 781 1 B/C $319 
Asvnchronous serial interface 7 7 1 0  129 
Ccinronlcs Interface cnrd 7728 95 
12K PHOI\1 J\lo<Jul\.' 7 1 1 -l 69 
CaJ<.'Ildcr/Clock. Uat. back-uv 7 42-l 99 
Parallel Interface 7720A 99 
Programa.ble Timer 7HOA 99 
Analog/Digital con\'ertcr 7470:\ 99 

r-.IOU1\T All'\ CO�IPUTER· PRODUCTS 
Imro X-10 system for BSR $239 
lntro X-10 card only IS5 
1 6  channeL A0/0:\ 8 bit 319 ,\pplc Clock battery back-up 
Supcrtalkcr SD200 
HO�l Plus with flher 
RO�I Writer/Programmer 
APPLE BR:\:;\0 PRODUCTS 
Apple Lill\guagc card i\!ICHOSOl'"I' PRODUCTS 

Apple to Z.-80 CPU card 379 �����;: �:=� �:i:�!��������lcr 
D. C. I·I 1\YES PHODUCTS 
1\licr•omodem for t\pple 
COI\IPUTEH STOP PHODUCTS 
Double Vision I 80 Column Vid<..'o 
1 1'\TEH :\CTIV £ STHUCTUR ES 1 6  Channel AID card :\10 / 2 

,\ppL\.' parallel Interface J I O SSI\1 M!CflOCO!\!PUTER 
250 Dual serial parallel interface AIO 

SORRE1\TO V:\LLEY ASSOCIATES 
27 $ 8'' Gappy controller (Pas-:::111 360 

5·100 BOARDS 
Assembled • Tested • Burned-in 

Cl'l H( l·\lt!JS 
C.tl tf. Con pulL' !' :!HL O,\ <' -80 

I J \ 1  \, HIH.' H\lC- C�EI O .:;�:,o 
( .udhout z-uo �-� lor\ , 1:\11 1:< 

Bl){> <..;/'110 2:1u 
(;<Jdi!OIIl BOU.-, / I)IJIJil dU iti H i hit 

pt·oc..,.�sor HI Jt.:- l;na .\h·.osurcnu;-nt Sv!,\ cn •" 1-1>0 
.J ,;oc r"i;t.l 2 p.u·.1L!cl , . ..,., J til nC 
l'll>ek, II YL•etor 1 \l l t.: - :\!Z t!O :>:.•.• 

�IJ Sv�l '-'""' S UC- :!UU Z�UO 
nith so:l'ial t\ po

�
l'.tLit:! 1/U pons H llC-SllC2 :;&."• 

'l'•·ktd-, I·JIC-1 sinr.:k ho:11'd 
CPI' " Ouppv <Lisk com roller 
pit H J/U 1\IJt.:-1· LJCl G� , 

t:aiLf. Cumputoc/' :!:!OUt\ 1:! slo\ I. p .ol.']JJ:Iy 1 ·. :0. .\ 1 - C:!:!OO r E I  .�Jut t.,hlt- L :>l  �� - L'l:! 
,;lot t:•l>l oc E N  � I - 1' :? �  

t ;tJL l lu �l \  tnainfnl , L·.:-< i\ 1- G .\L l 

� 1 1 .:\Jt)!lY HU.\HIIS 
t:.d tf. C<H• JJUIL'I. :?Oi> .•. \ '.i ll-. 

•I\' 111•\1" 1 CI'�<JI'\' 1\i • .\1- C'�II\i'o � 12" 
C.•l lf. Cun·lu•ttT :!tl\li ! ti t-.  

s<.llk w�·n 01''' 1\ll \L·C�Olii :!.-,:, 
C •l lf. CtllliJilll'-'1' :!CH:! .I:!K 

'lt .ll ic iH > '! l ! < 'l'\' I !IJ iiL -t.::?U:l:! < ;.,,n., .u H <•J• 17 G : h  .. .,, .tic 
" ''\P Ol.\' l t i  bit 1\L J .\1-l; J j  1 o� ·. 

�I! S\'Sh·ms l.J(;o.mdf'L".II> II 

I li 1, dvn:, rt , l<- I !\ J .\ L - L. :, I <i � �' • !i 1 h  o!vn.•t"i<' !i tl :'\1 ·1 .. '\b : ·n ,  �� .. '"'11 1'• ·11 • <:111 Svslt·ro s L l :i!Hti·lOO 
t• •r ,\Lpk• 'h<' l'(> l ll l \ 1 - \li> IOO till , 

I . J ' \ I t J \ I .Itl,\1\lJS 

l li � u al Ht•Sc.•rt-'h :l:!h . :!'il '.i 
I''''"' " {,.\"11' • 111 1 \i- lJPJ:! 

�11 s,·�t•·u•s I ' •• •m- 1110 
I'I'Oi:t'·•nllllCI' f l l t .\ 1- l' I UO :' "•II 

I LOJ�py IJISK CO:O. I HOI.I.I.II 

C.oltf. Compu t�·r :!·1:!:!:\ 1\ith 
:!. 2 Cl' :'ll HLJ!· - C:!·l:!:! 

(.ioo.lhout "Uis!t ( �tc " t..,aturcs the 1\I::C 7Gc, corrt i'Uih.:<·. JJII!t\ 
:ttllit l'Jtioll Hlll - l: l l !  

.\lo:asun:mocnt Svstcl < ,; 76.'• d1lp. 
;;ingloc ,... douhk derrsitv. l�rrnt· 
r�,:cOvo:r·.· 1\IJI - ,\l\ S• J s,·5t"" ,; \ ,.,·�.�nopp·.· 11 
douhlL· •knsiw I!Ul ·\' I :? 

r.,rbt:ll LJ/ll 1\LJ! · I I � 
.\lnn·on IJ'-'5<:!11 l>n;k Juckt·v l 

silll!l'-' dcrrsiH· 1\Ul· -IJJ\ .\101'1'0\\' llcS\1.!11 Dl5k Jockc'' II 

dO".>hk <kn.�it> Ul!l - 1 1.1:! 

I' I I. HI :\C!. HO \HI>S 
t.: .• l if. C1n• pu1 �'1' :!7tll 1 / U  ::> s._,,·i;d / :! pa1· 1 1 1 u  r-c�7 J n 
.\lurt'OII' l lt:S t )'I IS Switchho,.,·d :� scl'i.d / I p.> t'l  1\1 I J'-.\lSH 
\lul'rOII' \ le:: io.:t»• .\lu lti l>oa rd J 5�'rla.l l :!!'. • • • !IIJ r-.\!.\Ill 

\ ;t,dbC.U! Jn\ci'!·IL'I I' ( IL'-' 
� .S�,:rtJ..I { :! p.or· I l\IIS-Gi- 1 '""Hwu: ln\ei·L•c•·r '"'-' 
I ,.,.n .. \ ':! p .r I HI J::,-t ,J!:! 

SJ·I.CI.\LI L'\' 1 : ! 1,\lUl:" lit' Cc•l1 ·1"'l •·•· r.- d ll!> t· d• ·d., / 
ctl• nd;n· !II•� · (jl,;lo.. 

1\ rtec l.l ··c . \1 < 1'•• \\t'.•l' i'l"• •t• •· 
1 \'jlL lot•,! l'd \1\ J!--- \ \1 \\ •\t·t cl' l.l• L . C .. ·uo r d i 'U I'i"""'' 
J• rotl> hn o r·d lli J " · . H O l '  c.,,n,, ... n Sp··•·, ,-.,,· ,.,1,,. l..,,ot•d 1\I J�-l•.'>t.: 

L l ,  C. J l,w•·s S - I U O  \l i<'l'll• 
" ,,(,.,, iiL>�-11\11 

,\lull• II l'r<>•hh't" ··:<.:l <•lld"r !ot> IT'tl 
"' lll::tc Jlrrot,.. lt• 1\I IS- \l l \11 

.\lutl•cu !'t·•><l>< •'l "' l l'' ••-('•·nt r• • 
luo .rd h11 Bl : s - \I( >C 

Rotron Muffin Fan $1477 .1; 1 2 _ 0 0  �'  1 00 
1 0 . 5 0  �· 1 00 0  

I IL•w/ J �;�c;k O:l .SY Sl l l'!\ ."1 

:W50 I 
1 4 9  t 1 5  VAC. 7 Watts Wl:U A .l  



EPROMS Each 8 pes 
3.95 January Specials 

1 702 256 X 8 (1 ns) 4.95 4.50 
32.768 KHZ 
1 .0 MHZ 4.95 

2708 1024 X 8 (450ns) 2.99 2.75 1 .8432 4.95 Z-80A-CPU 6.00 
2758 1 024 X 8 (5V) (450ns) 9.95 8.95 2.0 3.95 
TMS2516 2048 X 8 (5V) (450ns) 6.95 5.95 2.097152 3.95 Z-80A-PIO 6.00 
2716 2048 X 8 (5V) (450ns) 5.50 4.95 2.4576 3.95 8 2 1 4  2.95 
2716·1 2048 X 8 (5V) (350ns) 9.00 8.50 3.2768 3.95 
TMS2716 2048 X 8 (450ns) 9.95 8.95 3.579545 3.95 821 6  1 .50 
TMS2532 4096 X 8 (5V) (450ns) 1 2.95 1 1 .95 4.0 3.95 6800 4 .95 
2732 4096 X 8 (5V) (450ns) (200ns) CALL 5.0 3.95 
2764 8192 X 8 (5V) (450ns) CALL 5.0688 3.95 681 0  3.95 

DYNAMIC RAMS 1 00 pes 5 . 1 85 3.95 
TMS 40L44-20 5.7143 3.95 

4027 4096 X 1 (250ns) 2.50 2.00 6.5536 3.95 4096 x 1 low power 200ns RAMS 
4 1 1 6-120 1 6,384 X 1 (1 20ns) 8/29.95 CALL 8.0 3.95 Z80-CPU 

4 1 16·150 16,384 X 1 (1 50ns) 8/18.95 1 .95 1 0.0 3.95 By Texas I n struments · not equivalent part Z80A-CPU 

4 1 1 6-200 16,384 X 1 (200ns) 8/15.95 1 .80 1 4.31818 3.95 number made by anolher manufacturer as Z80-P10 

4 1 1 6-300 1 6,384 X 1 (300ns) 8/14.95 1 .75 1 8.0 3.95 sold by others: Z80A-P10 

4 1 64 64,536 X 1 (200ns) CALL 1 8.432 3.95 Z80-CTC 

STATIC RAMS 20.0 3.95 4.49 each 1 25.00/32 pes. 
Z80A-CTC 1 00 pes 22. 1 1 84 3.95 Z80-DART 

2101 256 X 4 (450ns) 1 .95 1 .85 32.0 3.95 Specials end January 3 1 ,  1 982 Z80A-DART 

Please state " January Specials" Z80-DMA 
2102·1 1 024 X 1 (450ns) .89 .85 Z80A-DMA 
21 L02·4 1 024 X 1 (LP) (450ns) 1 .29 1 . 1 5  Z80-S1 0/0 
21 L02-2 1 024 X 1 (LP) (250ns) 1 .69 1 .55 MISC. Z80A-S1 0/0 
21 1 1  256 X 4 (450ns) 2.99 2.49 

AY5-2376 12.50 Z80-S10/1 
2 1 1 2  256 X 4 (450ns) 2.99 2.79 

1 1 C90 13.95 Z80A-S 1 0/1  
2114  1024 X 4 (450ns) 8/16.95 1 .95 

XR2206 4.95 Z80-S10/2 
2 1 1 4L-2 1 024 X 4 (LP) (200ns) 8/19.95 2.35 

3242 7.95 Z80A-S10/2 
2 1 1 4L-3 1024 X 4 (LP) (300ns) 8/18.95 2.25 

3480 9.00 Z80-S1 0/09 
2 1 1 4 L-4 1024 X 4 (LP) (450ns) 8/17.95 2 . 1 0  
2 1 4 7  4096 X 1 (55ns) 9.95 CALL MC4024 3.95 Z80A-S10/9 

TMS4044-4 4096 X 1 (450ns) 3.49 3.25 M C4044 4.50 

TMS4044·3 4096 X 1 (300ns) 3.99 3.75 7 1 03 9.50 

TMS40L44-2 4096 X 1 (LP) (200ns) 4.49 4.25 7 1 06 9.95 

TMM2016 2048 X 8 (200ns) ( 1 50ns) CALL 7 1 07 1 2.95 

H M61 1 6  2048 X 8 (200ns) (1 50ns) ( 1 20ns) CALL 76477 3.95 
8038 3.95 

LP = LOW POWER 95H90 7.99 
9602 1 .50 

DISC CON- 74COO .35 74C374 2.75 4 0 1 9  .45 4098 2.49 
74LS 1 66 2.40 74LS293 1 .85 TROLLERS 74C02 .35 74C901 .80 4020 .95 4099 1 .95 

74LSOO .25 74LS85 1 . 1 5  74LS168 1 .75 74LS295 1 .05 74C04 .35 74C902 .85 4021 .95 1 4409 1 2.95 
74LS01 .25 74LS86 .40 74LS169 1 .75 74LS298 1 .20 1 771 24.95 74C08 .35 74C903 .85 4022 1 . 1 5  1 4 4 1 0  12.95 
74LS02 .25 74LS90 .65 74LS170 1 .75 74LS324 1 .75 1 791  36.95 74C10 .35 74C905 10.95 4023 .35 1 44 1 1 1 1 .95 
74LS03 .25 74LS91 .89 74LS173 .80 74LS352 1.55 1 793 44.95 74C14 1 .50 74C906 .95 4024 .75 1 44 1 2  12.95 
74LS04 .25 74LS92 .70 74LS174 .95 74LS353 1 .55 1 797 54.95 74C20 .35 74C907 1 .00 4025 .35 1 44 1 9  4.95 
74LS05 .25 74LS93 .65 74LS175 .95 74 LS363 1 .35 UARTS 

74C30 .35 74C908 2.00 4026 1 .65 4502 .95 
74LS08 .35 74LS95 .85 74LS181 2 . 1 5  74 LS364 1 . 95 74C32 .50 74C909 2.75 4027 .65 4503 .65 
74LS10 .25 74 LS96 .95 74LS189 9.95 74 LS365 .95 74C42 1 .75 74C91 0  9.95 4028 .80 4508 1 .95 
74LS 1 1  .35 74LS107 .40 74LS190 1 .00 74 LS366 .95 AY3- 1 0 1 4  6.95 74C48 2.1 0  74C9 1 1  1 0.00 4029 .95 4510 .95 
74LS12 .35 74LS 1 09 .40 74LS191 1 .00 74LS367 .70 AY5- 1 0 1 3  3.95 74C73 .65 74C9 1 2  1 0.00 4030 .45 451 1 .95 
74LS13 .45 74LS 1 1 2  .45 74LS192 .85 74 LS368 .70 T R 1 602 4.95 74C74 .85 74C9 1 4  1 .95 4034 2.95 4512 .95 
74LS14 1 .00 74LS1 1 �  .45 74LS193 .95 74LS373 .99 f M6402 7.95 74C76 .80 74C9 1 5  2.00 4035 .85 4514 1 .25 
74LS15 .35 74LS 1 1 4  .50 74LS194 1 .00 74LS374 1 .75 74C83 1 .95 74C9 1 8  2.75 4040 .95 45 1 5  2.25 
74LS20 .25 74LS122 .45 74LS195 .95 74LS377 1 . 45 INTERFACE 74C85 1 .95 74C920 1 7.95 4041 1 .25 4 5 1 6  1 .55 
74LS21 .35 74LS123 .95 74LS196 .85 74LS378 1 . 1 8  74C86 .95 74C921 1 5.95 4042 .75 4 5 1 8  1 .25 
74LS22 .25 74LS124 2.99 74LS197 .85 74LS379 1 .35 8T26 1 .69 74C89 4.50 74C922 5.95 4043 .85 4 5 1 9  1 .25 
74LS26 .35 74LS125 .95 74LS221 1 .20 74 LS385 1 .90 8T28 2.49 74C90 1 .75 74C923 5.95 4044 .85 4520 1 .25 
74LS27 .35 74LS126 .85 74 LS240 .99 74 LS386 .65 8T95 .99 74C93 1 .75 74C925 6.75 4046 .95 4522 1 .25 
74LS28 .35 74LS132 .75 74LS241 .99 74 LS390 1 .90 8T96 .99 74C95 1 .75 74C926 7.95 4047 .95 4526 1 .25 
74LS30 .25 74LS136 .55 74LS242 1 .85 74 LS393 1 .90 8T97 .99 74C107 1 .00 74C927 7.95 4049 .55 4527 1 .95 
74LS32 .35 74LS137 .99 74LS243 1.85 74LS395 1 .65 8T98 .99 74C150 5.75 74C928 7.95 4050 .55 4528 1 .25 
74LS33 .55 74LS138 .75 74LS244 .99 74LS399 1 .70 DM8131  2.95 74C 1 5 1  2.25 74C929 1 9.95 405 1 .95 4531 .95 
74LS37 .55 74LS139 .75 74LS245 1 .90 74LS424 2.95 DS8836 1 .29 74C154 3. 25 74C930 1 9.95 4053 .95 4532 1 .95 
74LS38 .35 74LS145 1 .20 74LS247 .76 74LS447 .37 CLOCK 74C157 1 . 75 4000 .35 4060 1 .45 4538 1 .95 
74LS40 .35 74LS147 2.49 74LS248 1 .25 74LS490 1 .95 74C160 2.00 4001 .35 4066 .75 4539 1 .95 
74LS42 .55 74LS148 1 .35 74LS249 .99 74LS668 1 .69 CIRCUITS 74C161 2.00 4002 .25 4068 .40 4543 2.70 
74LS47 .7� 74LS 1 5 1  .75 74LS251 1 .30 74 LS669 1 .89 74C162 2.00 4006 .95 4069 .35 4555 .95 
74LS48 .75 74LS153 .75 74LS253 .85 74 LS670 2.20 M M 5369 3.95 76C163 2.00 4007 .29 4070 .35 4556 .95 
74LS49 .75 74LS154 2.35 74LS257 .85 74LS674 9.65 M M5375 3.95 74C164 2.00 4008 .95 4071 .30 4581 1 .95 
74LS51 .25 74LS155 1 . 1 5  74LS258 .85 74 LS682 3.20 MSM5832 7.45 74C165 2.00 4009 .45 4072 .30 4582 1 .95 
74LS54 .35 74LS156 .95 74LS259 2.85 74 LS683 2.30 7207 7.50 74C173 2.00 4010 .45 4073 .30 4584 .95 
74LS55 .35 74LS 1 57 .75 74LS260 .65 74 LS684 2.40 7208 15.95 74C 1 74 2.25 40 1 1  .35 4075 .30 4585 .95 
74LS63 1 .25 74LS158 .75 74 LS266 .55 74 LS685 2.40 74C1 75 2.25 4012 .25 4076 .95 4702 12.95 
74LS73 .40 74LS160 .90 74LS273 1 .65 74 LS688 2.40 CONVERTERS 74C192 2.25 4013 .45 4078 .30 4724 1 .50 
74LS74 .45 74LS 1 6 1  .95 74LS275 3.35 74 LS689 2.40 74C193 2.25 4014 .95 4081 .30 80C07 .95 
74LS75 .50 74LS162 .95 74LS279 .55 81 LS95 1 .69 74C195 2.25 4 0 1 5  .95 4082 .30 80C95 .85 
74LS76 .40 74LS163 .95 74LS280 1 .98 81 LS96 1 .69 74C200 5.75 4 0 1 6  .45 4085 .95 80C96 .95 
74LS78 .50 74LS164 .95 74LS283 1 .00 81 LS97 1 .69 74C221 2.25 4 0 1 7  1 . 1 5  4086 .95 80C97 .95 
74LS83 .75 74LS165 .95 74LS290 1 .25 81 LS98 1 .69 2.15 40 1 8  .95 4093 .95 80C98 1 .20 



• EXTRA PLUG-IN CARDS CAN 1-99 1 00 

C A U S E  Y O U R  A P P L E  T O  8 p i n  ST . 1 3  . 1 1  
OVER H EAT 1.4 pin  ST . 1 5  . 1 2  
U LTRA-Q U I ET A P P L E  F A N  1 6  pin ST . 1 7  . 1 3  f) DRAWS COOL A I R  T H ROUGH 1 8  p in  ST .20 . 1 8  . 
YOUR COMPUTER 20 p in  ST .29 .27 

22 p in  ST .30 .27 • ELI M I NATES DOWN T I M E  2 4  p in  ST .30 .27 • SAVES REPAIR CHARGES 28 p in  ST .40 .32 .._./ • INCREASES RELIABI LITY 40 pin ST .49 .39 

• CLIPS ON - NO HOLES OR ST ; SOLDERTAIL 
SCREWS 8 p in  WW .59 .49 
COLOR MATCHES APPLE 14 pin WW .69 .52 

LOW N O I S E  1 6  pin WW .69 .58 
EPROM ERASERS 1 8  pin WW .99 .90 

20 p i n  WW 1 .09 .98 
PE- 1 4 22 pin WW 1 .39 1 . 28 

P E- 1 4T (w i th  t imer) 24 p in  WW 1 .49 1 .35 
28 p in  WW 1 .69 1 .49 

PE-24T (with t i mer) 40 p in  WW 1 .99 1 .80 

• APPLE IS  A TRADEMARK WW ; WIREWRAP 

CONNECTORS 

RS232 MALE 3.25 
RS232 FEMALE 3.75 
RS232 HOOD 1 .25 
S - 1 00 ST 3.95 

1 0/ 1 .00 
S - 1 00 WW 4.95 

.25 DIP SWITCHES 

.25 

.79 
1 0/1 .00 

2 N 3906 1 0/ 1 .00 
1 N 4 1 48 ( 1 N 9 1 4) 
1 N4004 

LM30 1 V  .34 
.79 7905T .89 LM308V .98 
.99 7912T .89 LM309K 1 .49 
.79 7915T 1 . 1 9  LM31 1 .64 
.99 7924T 1 . 1 9  L M 3 1 7T 1 .95 7400 . 1 9  7451 .23 7 4 1 36 .50 7 4 1 86 1 8.50 
.99 LM317K 3.95 7401 . 1 9  7453 .23 7 4 1 4 1  .65 7 4 1 90 1 . 1 5  

LM318 1 .49 7402 . 1 9  7454 .23 7 4 1 42 2.95 7 4 1 9 1  1 . 1 5  
1 .39 7905K 1 .49 LM323K 4.95 7403 . 1 9  7460 .23 74 1 43 2.95 74192 .79 
1 .39 7912K 1 .49 LM324 .59 7404 . 1 9  7470 .35 7 4 1 44 2.95 74193 .79 
1 .39 79L05 .79 LM337K 3.95 7405 .22 7472 .29 74145 .60 74194 .85 

.69 79L12 .79 LM339 .99 7406 .22 7473 .34 7 4 1 47 1 .75 74195 .85 

.69 79L 1 5  .79 LM377 2.29 7407 .22 7474 .35 7 4 1 48 1 .20 74196 .79 

.69 LM380 1 .29 7408 .24 7475 .49 74 1 50 1 .35 74197 .75 
LM317K 3.95 LM386V 1 .50 7409 . 1 9  7476 .35 7 4 1 5 1  .65 7 4 1 98 1 .35 

1 .49 LM323K 4.95 LM555V .39 7410 . 1 9  7480 .59 741 52 .65 74199 1 .35 
1 .95 LM337K 3.95 LM556 .69 74 1 1  .25 7481 1 . 1 0  74 1 53 .55 74221 1 .35 

LM565 .99 7412 .30 7482 .95 7 4 1 54 1 .40 74246 1 .35 
LM566V 1 .49 7413 .35 7483 .50 74 1 55 .75 74247 1 .25 
LM567V 1 .29 74 1 4  .55 7485 .65 7 4 1 56 .65 74248 1 .85 
LM 723 .49 7416 .25 7486 .35 74 1 57 .55 74249 1 .95 
LM 133 .98 7 4 1 7  .25 7489 4.95 74 1 59 1 .65 74251 .75 
LM74 1V .29 7420 . 1 9  7490 .35 7 4 1 60 .85 74259 2.25 
LM747 .79 7421 .35 7491 .40 74161  .70 74265 1 .35 74SOO .44 74S74 .69 74S163 3.75 74S257 1 .39 LM748V .59 7422 .29 7492 .50 74162 .85 74273 1 .95 74S02 .48 74S85 2.39 745168 4.65 745258 1 .49 L M 1 3 1 0  2.90 7423 . 29 7493 .49 74163 .85 74276 1 .25 74S03 .48 74S86 1 .44 745169 5.44 745260 1 .83 MC1 330V 1 .89 7425 .29 7494 .65 7 4 1 64 .85 74279 .75 74504 .79 745 1 1 2  1 .59 74S1 74 1 .09 74S274 1 9.95 MC1 350V 1 .29 7426 .29 7495 .55 7 4 1 65 .85 74283 2.00 74505 .79 74S 1 1 3  1 .98 745 1 75 1 .09 74S275 1 9.95 MC1 358 1 .79 7427 .29 7496 .70 7 4 1 66 1 .00 74284 3.75 74S08 .48 74S 1 1 4  1 .50 74S 1 8 1  4.47 74S280 2.90 L M 1 4 1 4  1 .59 7428 .45 7497 2.75 7 4 1 67 2.95 74285 3.75 74509 .98 74S1 24 2.77 745182 2.95 74S287 4.75 L M 1 458V .69 7430 . 1 9  7 4 1 00 1 .00 74 1 70 1 .65 74290 .95 74S 1 0  .69 74S132 1 .24 74S188 3.95 74S288 4.45 LM 1 488 .99 7432 .29 7 4 1 07 .30 74 1 72 5.95 74293 .75 74S1 1 .88 74S133 .98 745189 1 4.95 745289 6.98 LM 1 489 .99 7433 .45 7 4 1 09 .45 74 1 73 .75 74298 .85 745 1 5  .70 745134 .69 745 194 2.95 745301 6.95 L M 1 800 2.99 7437 .29 74 1 1 0 .45 741 74 .89 74351 2.25 74520 .68 745135 1 .48 745195 1 .89 745373 3.45 L M 1 889 2.49 7438 .29 74 1 1 1  .55 741 75 .89 74365 .65 74522 .98 745138 1 .08 745196 4.90 745374 3.45 LM3900 . 59 7440 . 1 9  74 1 1 6  1 .55 74 1 76 .89 74366 .65 74530 .48 745139 1 .25 745 1 97 4.25 745381 7.95 LM3909V .98 7442 .49 74 1 20 1 .20 741 77 .75 74367 .65 74532 .98 745140 1 .45 745201 1 4.95 745387 5.75 LM3914 3.95 7443 .65 7 4 1 2 1  .29 74 1 78 1 . 1 5  74368 .65 74537 1 .87 745 1 5 1  1 . 1 9  745225 8.95 7454 1 2  2.98 LM39 1 5  3.95 7444 .69 741 22 .45 74 1 79 1 .75 74376 2.20 74538 1 .68 745 1 53 1 . 1 9  745240 3.98 745471 9.95 LM3916 3.95 7445 .69 74 1 23 .55 7 4 1 80 .75 74390 1 .75 74540 .44 745 1 57 1 . 1 9  745241 3.75 745472 16.85 7545 1 V  .39 7446 .59 74 1 25 .45 74181 2.25 74393 1 .35 74551 .78 745 1 58 1 .45 745244 3.98 74S474 1 7.85 75452V .39 7447 .69 74 1 26 .45 7 4 1 82 .75 74425 3. 1 5  74564 . 79 745161 2.85 745251 1 .90 745482 1 5.60 

7448 .69 74 1 28 .55 7 4 1 84 2.00 74426 .85 74565 1 .25 745162 3.70 745253 7.45 745570 7.80 
7450 . 1 9  74 1 32 .45 7 4 1 85 2.00 74490 2.55 745571 7.80 

Circle 1 97 on inqu iry card. 



CPU·Z · GODBOUT 
2/4 MHZ Z80 CPU 24 Bit Addressing 

GBT 160A A& T .  $199.00 
GBT 160C . CSC 3-6 MHZ . . $375.00 

DUAL PROCESSOR 8085-8088 · GODBOUT 

6 or 8 MHz Provides true 1 6  Bit Power with a standard 
8 bit S - 1  00 bus. 

GBT 1612A A& T . . .  6 MHZ . $399.00 
GBT 1612C  C S C  . . .  8 MHZ . $498.00 

SOIJD STATE DISK DRIVE, 3500% FASTER! 
Not Really, But the Next Best Thing For Godbout 

8085/88 Users. Call For Details on M·Drive. See Page 

340 of  November BYTE. 

GBT M D  1 28K $1550.00 
GBT MD 256K $3,000.0D 

2810 Z80 CPU-CA. COMP. SYST. 
2/4 MHz Z80A CPU with RS232C Serial 1/0 Port 
complete with Monitor PROM for2422 Disk Controller 

CCS 2810A A& T . . .  $280.00 
CB2 Z80 CPU · S.S.M. 

2/4 MHZ will accept 2 7 1 6, or 2 732, or RAM 
RUN/STOP and single step switches 

SSMCB2K Kit . . . . . . . . . . . . . . . .  . 
SSMCB2A A& T . . . . . . . . . . . . . . .  . 
SSMZ80M SSMZ80 Monitor . .  . 

CBIA 8080 CPU • S.S.M. 
8080 CPU, 1 K RAM, Holds 1 2 708, 

SSMCB1 K 
SSMCB1A 
SSM8D8DM 

1 8 Bit parallel input port. 
Kit 
A& T . . . . .  
SM 8080 Monitor 

S· lOO I/0 BOARDS 
SYSTEM SUPPORT I • GODBOUT 

$260.00 
$310.00 
$89.00 

$183.0D 
$225.00 
$59.DD 

Serial port (software prog baud), 4 K EPROM OR 
RAM provision, 15  levels of interrupt, real time clock, 

optional math processor 
PART NO. DESCRIPTION LIST PRICE OUR PRICE 
GBT162A Assembled & Tested $39.00 $360.00 
GBT162C esc. .  . S495.oo $46o.oo 
GBTB231 Math Chip $195.00 
GBTB232 Math Chip $195.00 
GBT162AM1 A&T with 823 1 Math Chip $555.00 
GBT162CM1 CSC with 8231 Math Chip $655.00 
GBTI62AM2 A& T with 8232 Math Chip $555.00 
GBT182CM2 CSC with 8232 Math Chip $655.00 

MPX CHANNEL BOARD · GODBOUT 
1/0 Multiplexdr, using 8085a-2 cpu on board 
GBT186A Assembled& Tested$495.00 $45D.OO 
GBT166c esc . . . . . . . . . . . . .  s595.oo $55o.oo 

GBT133A 
GBT133C 

INTERFACER I ·  GODBOUT 
Two Serial 1/0 

A& T. . . . . . . . . . . . . . $249.00 esc. . . . . . .  S324.oo 
$219.00 
$298.DO 

INTERFACER II • GODBOUT 
Three parallel, one serial 1!0 board 

GBT150A A& T. .  . . . . .  $249.00 $219.00 
GBT150C CSC. . . .  $324.00 $289.00 

INTERFACER III · GODBOUT 
Eight channel multi-use serial 1/0 board 

GBT1748A Assembled & Tested . .  $699.00 $629.00 
GBT1748C esc 200 hr. Burn tn 

Test . . . . . . . . . . . . . . . .  $849.00 $629.00 

INTERFACER 3 WITH 5 SERIAL PORTS 
GBT1745A Assembled & Tested $599.00 $5ol.OO 
GBT1745C CSC 200 hr. Burn In $699.00 Test $629.00 

MULTI I/O · MORROW DESIGNS 
Three Serial, Two parallel 

MDSMB3200 A& T . . . . . . . . .  : . . . .  $329.00 $309.00 
SWITCHBOARD-MORROW DESIGNS 

Two serial 1!0, four parallel 1/0, 
one status port, one strobe port 

MDSSB241 1  $259.00 $239.DO 
1/04 · SSM 

Two serial 1/0, two parallel 1/0 
SSMI04K Kit 
SSMI04A A&T $290.00 

2710 4 PORT SERIAL · CCS 

$210.00 
$260.00 

4 Full handshaking RS232 ports and optiona/ 2K ROM 
CCS271001 A & T . . . . . . . . . . . .  $340.00 $310.00 

2718 2 SERIAL & 2 PARALLEL · CCS 

2 RS232 C ports, 2 8 bit para/Jet ports, & optional 2K ROM 

CCS271801 A & T. . .  . . . . . .  $360.00 $325.00 
2720 4 PORT PARALLEL • CCS 

4 8 bit parallel ports and optional 2K ROM 
CCS272001 A & T . . . . . . . . . . . .  $250.00 

32K STATIC RAM • GODBOUT 
RAM 20 1 0  MHZ, 4 Kbyte block disable, bank 

or24 bit addressings a vailable 8, 1 6, 24 or32K 
PART NO, DESCRIPTION LIST PRICE OUR PRICE 
GBT164AA8 8 K  A& T $2 1 0.00 $190.00 
GBT164ACB 8K CSC $280.00 $260.00 
GBT164AA16 1 6 KA& T $285.00 $260.DO 
GBT164AC16 1 6 K  CSC $355.00 $325.00 
GBT164AA24 24K A& T $355.00 $325.00 
GBT164AC24 24K CSC $425.00 $385.0D 
GBT164AA32 32K A& T $425.00 $385.00 
GBT164AC32 32K CSC $495.00 $45D.DO 

64K STATIC RAM · GODBOUT 
RAM 1 7, 1 0  MHZ, 2 Watt, DMA Compatable 

24 Bit Addressing 
GBT175M8 48K A& T $650.00 S619.00 
GBT175C4B 48K esc 200hr. s 750.00 S71 o.oo 
GBT175A64 64K A& T $795.00 $755.DO 
GBT175C64 64K esc 200hr. S895.oo $85o.oo 
NEW! 32K x 16 BIT STATIC RAM · GODBOtTi' 

RAM 16 1 0  MHZ, 32K x 1 6  or 6 4 K  x 8 
IEEE/696 1 6  BIT 2 Wa tt, 24 Bit Addressing 

GBT180A 64 K A& T $895.00 $850.00 
GBTI80C 64 K CSC $995.00 $945.00 

NEW! 128K STATIC RAM · GODBOUT 
RAM 2 1 1 0 MHZ 1 28 K x 8 or 6 4 K x 1 6 

/EEE/696 8 or 16 Bit 1 .2  Amps 24 Bit Addressing 
GBT167A 1 28 K  A&T $ 1 695.00 $1610.DO 
GBTI67C 1 28 K  CSC $ 1 895.00 $1795.00 

S· lOO ROM 

PBI PROM PROGRAMMER · SSM 
Programs 2 708 or 2 7 1 6 's, operates as 

a 4 K/8K EPROM BOARD AS WELL. 

SSMPB1 K Kit $179.DO 

SSMPB1 A Assembled & Tested $26S.OO $220.00 
ECONOROM 2708 • GODBOUT 

1 6 K  x 8eprom Board using 2 708, Power on 
jump to any 256 byte 

GBT125A Assembled & Tested $ 1 35.00 
GBTI25c esc S 1 95.oo 

s- 100 VIDEO BOARDS 
SPECTRUM · GODBOUT 

$12D.DO 
$1 75.00 

Color Graphics board with Parallel 1!0 

GBT144A 
GBTI44C 
GBT2D 

Assembled & Tested $399.00 esc S449.oo 
Sublogic Universal 
Graphics In terpreter Software 

VB ·  3 S.S.M. 

$349.00 
$399.00 

$35.00 

80 x 25 or 50 character video display Memory 
Mapped, Parallel Keyboard port 

SSMVB3K24 80x24 Kit $425.DO 
SSMVB3A24 80x24 A& T $499.00 $440.00 
SSMVB3UP 80x50 Line Upgrade $ 39.00 

VB2·S.S.M. 110 Mapped Video Board, with Parallel Keyboard port 
64 X 1 6  

SSMVB2K Kit 
SSMVB2A Assembled & Tested S269.00 

VBIC · S.S.M. 

$199.00 
$229.00 

Memory Mapped Video Board 64 x 1 6  character 
display or 64 x 1 6  graphics display 

SSMVBIK Kit 
SSMVBIA Assembled & Tested $242.00 

$1 79.00 
$220.00 

THE EXPANDABLE 1" 64 K Dynamic Ram board 
provides your S - 1  00 system with 64K of reliable, high· 
speed dynamic RAM. Compatable with most of the 
major S- 1 0 0 s ystems on the market, including those 
with front panels, it s upports DMA operations and 
requires no Wait states with current microprocessors. 
• Userexpandale trom 1 6 to 64K • Supports DMA 
• Designed to IEEE proposedS-100 bus standards • 2 or 4 MHz op-eration e Operates with either an 8080 or Z-80 
based S-100 system, providing processor-transparent 
refreshes with both • Supports IMSAI-type front panels 
• Jumper-selectable Phantom input • Uses Popular 
4 1 1 6 RAMS • A/1 /Cs in sockets • Any 16K block can be 
made bank-independent • Fully buffered address and 
data lines • Fait-safe refresh circuitry for extended Wart 
states • Board configuration with reliable, easy· to-con
figure Berg jumpers 
PRIEXPI I 6  1 6K Assembled & Tesled 
PRIEXPI32 32K Assembled & Tesled 
PRIEXPI48 48K Assembled & Tested 

PRIEXP164 64K Assembled & Tested 

$299.00 
$339.00 
$379.00 
$409.00 

S· lOO DISK CONTROLLERS 

FAST DMA. Soft Sector. Controls 8 "  or 5 V ,":  
single or double density OUR BEST' 

GBT1 7 1 A  
GBT17 1  C 
GBTCPM80* 

GBTOAS8S 

LIST PRICE OUR PRICE 

Assembled& Tested$495.00 $450.00 esc. . . .  S595.oo S555.oo 
CP/M 2.2 for Z80/8085 $175.00 
with manuals & BIOS 
8" SID disk 
Oasis 8 bit single user B "  SID 
disk 

S500.00 

GBTOASBM Oasis 8 bit multi· user. 8" S/0 SB50.00 
disk 

2422A · CA COMP. SYST. 1!0 Mapped. con trols 8 "  or 5 '1 ,-· single 
or double density A& T with CPM 2.2 8" S.D. 

CCS2422A S4 75.00 $375.00 
DISK JOCKEY 2D · MORROW 1/0 Mapped. controls 8 ", single or 

double density. serial I/O 
MOSDJ220B .4& T wit/1 CP/M 2.2 5399.00 $375.00 

S· l OO DISK SUBSYSTEMS 
DISCUS SINGLE SIDED MORROW 

8 "  DBL Density drives with c�bintH. power supply 
controller. with CP/M 2.2 and Microsoft Basic 

MOSF12 18  Sing/" Drive System. 1095.00 $950.00 
MOSFI228 Dual Drive System S / 8  75.00 $1598.00 

DISCUS DOUBLE SIDED · MORROW 
a··  DBL Density/sided drives with cabinet Power 

supply controller. with CP/M 2.2 and Microsoft Basic 
MOSF221 8  Single Drive System 1 395.00 $1250.00 
MOSF2228 Dual Drive Syslem 52495.00 $2050.00 

S· lOO HARD DISK • MORROW 
8" 1 0  & 20MB . 1 4 " - 26MB formatted hard 

disk complete with cainet. P.S .. Con troller. CPM 2. 2 

MOSMIOS 
MOSMZOS 
MDSM26S 

and Microsoft Basic 

1 0 MB 
20 MB 
26 MB 

LIST PRICE 
$3695.00 $4 795.00 
$4495.00 

SALE PRiCE 
$2950.00 
$3825.00 
$3495.00 



"LITI'LE 8" Z80 SYSTEM STARTER SET 
GODBOUT 

CPU Z:A 4MHz Z80 A-based 8-bit workhorse CPU board that 
includes all the standard features plus many of the conven· 
ience options. Meets all IEEE 696/S- 1 00 specifications. in· 
eluding timing. 
DISK 1 DIIIA High Porformance Obk Controller. disk controllers don't 
have to be your system's bottleneck! The DISK 1 is lightning 
fast thanks to properly implemented DMA (with arbitration) 
and transfer that is independent of CPU speed. 
RAM 20 32K High Speed S!Jtlc RAM. This board has it all Operates at 
speeds up to 10MHz. ultra·low power consumption, IEEE 
696/S-100 extended addressing protocol, banr. select and 
flawless DMA 
CPIM 2.2; The de facto standard of 8-bit operating systems 
ready .to load a11d go! 

ANOTHER PRIORITY 1 EXCLUSIVE! 
We went to GODBOUT and made a special buy on the 

nucleous of the best S-100 ZBOA systems ever. 

LOOK AT WHAT YOU GET: 
I GBTIBOA 2/4 MHz Z80 CPU . $295.00 
I GBTI64A32 32K 10M Hz 
Static Ram 
1 GBTlllA DMA Disk Controllers . . 
1 GBTCPMBO CP/M 2.2 . 

$425.00 
$495.00 
$175.00 

IT ALL ADDS UP TO . . $1039.00 
TOTAL PACKAGE PRICE ONLY 
ORDER NO. PDBGBTSG 

$1095.00 

SUPERSIXTEEN - GODBOUT 
LOOK WHAT $3495.00 WILL BUY! 

WHY WArr ANY LONGER? 
HERE IS WHAT EACH PACKAGE INCLUDES: 

GBT1612A 6 MHz 8085/8088 Dual Processor Board 
GBTlllA High Speed DMA Disk Controller 
GBT162A System Support 1 Multi Function Board 
GBT133A lnterlacer 1 Dual Serial 1/0 
126K 1DMHz Low Power Static Ram 
CPIM 66 16 Bit Operating System Ready to Load & Go 
Cables and DacumentaUon Three interfacer cables one disk 1!0 
cable, complete document a tor for all hardware, and manuals 
tor both CP/M operating systems. 
Compu Pro's famous 1 Year limited warranty. 

Now to trie best pa11 of all. II purchased separately, these 
quality components would list for $4,344.00. BUT SuperSixteen's �w paciJge prlce ls en emezlng $3.495.00. ro me $649.DDI(For boards 
qualified under the Certified System Component high-reliabil
ity program - with extended 2 year warranty, 200 hour burn-in 
and 8MHz processors - add $600 to the package price. 

Sh. WI. 1 5  lbs. 
PD6GBTSJ 
PIIBGBTSK 

SuperSixteen A& T 
SuperSixteen CSC 

S·100 SOFI'WARE 

$3495.00 
$4095.00 

PRIORITY 1 is pleased to offer the finest in industry standard 
software. All software is supplied on 8" Single Density IBM 
3740 CP/M compatible disketts. All software is sold "AS IS" 
and is non-returnable. If you have questions about the soft
ware for your application, order the manual first. 
CCS803 CP/M Version 2.2 ivlicrocompouter 

f�s�Vo�' �1.03-�;i/1..1 iiacro A.55e;,61e; • · 

CCS2401 SID-CP/M Symbolic Instruc tion 

ffs�58?%x:c:o/A.1 'rex! i=or-,;,alle; · 
CCS2601 DESPOOL -CP/M Background 

$1 50.00 
$90.00 $75.00 
$75.00 S5o.oo 

Print Utility . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
CP/M. MAC, SID. TEX. and DES POOL are mgislered 

PART NO. 
CCS401 
CCS401M 
CCS1101 
CCS1 1 D I M  

trademarks of Digital R-JSearch 
DESCRII'TIDN LIST PRICE OUR PRICE 

C-BASIC-2 lnterp S 1 50.00 $139.00 
Manual S 32.00 
FMS-80 by Syst.,ms Plus 5995.00 $695.00 
Manual S 70.00 

GI!AHAM·DORIAN ACCOUNTING 
CCS1301 General Ledger 5820.00 $750.00 
SCCS1301 M Manual S 50.00 
CCSI501 Accounts Receivable 5820.00 $750.00 
CCS151 M Manual S5D.DD 
CCSI401 Accounts Payable 5820.00 $750.00 
CCS14D1 M Manual S 50.00 
CCS1701 Inventory II  $820.00 S75D.DD 
CCSI 701M Manual � 5D.DO 
CCS1601 Payroll /1 $555.00 495.00 
CCS1601 M Manual 50.00 
CCS2D001 Job Costing 5820.00 750.00 
CCS2DD1 M Manual $ 50.00 
CCS27D1 Order Entry/Invoice $820.00 $750.00 
CCS2701 M Manual S 50.00 

MEDICAL PRACTIC PATIENT BILLING 
CCS1601 15 Programs $820.00 $750.00 
CCS1601 M Manual S 50.00 

DENTAL PRACTICE PATIENT BILLING 
CCS19DI 14 Programs $820.00 $750.00 
CCS1901M Manual S 50.00 

S- 1 00 MAINFRAMES 

5-100 MICROFRAME · TEl 
1 t O V 60HZ CVT Maintrames, the best money can buy' 

12 Slol ±BV 1 7A ± 1 6V @ 2A 

22 Slol ±Bv @ 30A ± 1 6 V  @ 4A 

TEl has iwnounced a 5 - B% 
Price (ncrease ff!b 1 - Hurry! 

OUR PRICE 

LIST PRICE 1 -9 10-24 
TEIMCS \ 1 2  1 2  Slol Desk S685.00 $615.00 
TE1MCS 1 22 22 Slot Desk $825 00 $760.00 
TE1RM 12 12Siot Rackmnl $725.00 S720.0D 
TEIRrn 22 22 Slot Rackmnt S8 75.00 S650.DO 
Shipping Weight: On 12 Slot Mainframes 45 lbs. 

On 22 Slot Mainframes 55 lbs. 

S- 100 FRAMES 2 • 5" 
DISK CUTOUTS • TEl 

$570.00 
$705.00 
S619.00 
S75D.OD 

±BV @ 1 7± 1 6V @l 2A +1 2V @ 1 .2A. lnlemal Cables 
1 ·9 10-24 

TEITF12 7 2 Slot desk S6 75.00 $625.00 S5BD.DD 
TEIR012 12 Stet Rackmnt 5795.00 S71 5.DO S665.00 
Shipping Weight: On 12 SlotDesk 40 lbs. 

On 1 2  Slot Rackmount 45 lbs. 

DUAL 8 "  DISK DRIVE CHASSIS · TEl 
For Shugart 8001801 R or 8501851 R Wlthmternal power cables prOVIded 
+24V @l 1 .5 A  +SV l!l lOA · W @  .25A 

TEIDFDD 
TEIRFDD 
PDBDFDDSI 
PDBDFDDS2 
PDBRFDDS1 
PDBRFDDS2 
PRI5DPGCE2 

Desk Top $535 
Rack Mount S 720 

1-0 
$485 
S670 

DFDO with 1 Shugart 801 R 
DFDO with 2 Shugart 801 Rs 
RFDO with 1 Shugart 80 I R 
RFDO with 2 Sht�gart 80 1 Rs 
Internal Data Cable.50 pin plug 
connector to 2 Card Edge. 

10 ·24 
$455 
S630 

S970.0D 
S1 375.00 
SI D95.DO 
$1495.00 

S34.95 

Due to UPS shippmg regulallons. disk drives will be shipped 
sepatalely from lhe cabinei.O�n·I IOtgel lo include Shipping lot each 
dnve. { Shipping WI. 16 lbs .. each) 

CALL FOR NEW TEl PRICES FEBRUARY 1st. 

S- 100 MAINFRAME · GODBOUT 
1 1  OV 60HZ CVT Mainlrame uses lamous 20 slot 
GODBOUT Motherboard. 55 lbs. 
GBTENC2DRM 20 Slot Rack Mount 5895.00 $625.00 
GBTENC2DDK 20 Slot Desk Top 5825.00 S76D.DD 

GODBOUT Mainframe, Less Motherboard 
& Power Supply · Kit. 23 lbs 

GBTBOX DESK Desk Top Main Frame $269.00 
GBTBDK RACK Rack Mount Main Frame : $329.00 

S· lOO MAINFRAME · CCS 
12-slot motherboard with removable termination card. 

CCS2200·D1 Ollice Cream 35 lbs 55 75.00 S535.DD 
CCS2200-D2 Blue 35 lbs 55 75.00 $535.00 

S· 100 MOTHERBOARDS 

MOTHERBOARD · GODBOUT 
Active termination. 6-1 2-20 slot 

GBT153A A& T 6 slot, 2 lbs $ 1 40.00 $126.00 
GBTI53C esc 6 slot, 2 lbs. $ 1 90.00 SI75.DO 
G8T154A A& T 12 slot, 2 lbs. 5 1 75.00 $155.00 
GBT154C esc 1 2  slot, 2 lbs. 5240.00 $220.00 
GBT155A A& T 20 slot, 4 lbs. $265.00 $235.00 
GBT155C esc 20 slot, 4 lbs. $340.00 S31D.OO 

Exactly one-half the height of any other 
Propietary, high-resolution, read-write heads patented by 

Tandon 
D.C. only operation - no A C. required 
Industry $tandard interface. 
Three millisecond track-to-track access time 9 fbs. 

TNOTM8481 .  . .  Single Sided$495.00 2 or more . . . $470.00 
TNOTM8482. . Double Sided$625.00 2 or more . . .  $600.00 
TNOTMBM. . Manual no/ included with drive . . . .  $10 .00 

801R • SHUGART 

Single sided doubledensity most popular 8" drive 
SHU SO IR . 54 2 5.00 ea. or 2 or more ( 1 6  lbs.) . $395.00 
SHUSA6DIRM. Manual lor 80/R drives . . . .  $10.00 

DT·8 • QUME 
Data track 8 double sided, double density 8" 

QMEOT6 . . . . $575.00 ea o r  2 or more ( 1 6 /bs.) . .  . $540.00 
QMEDT6M . . . . . . . . . . . . . . Manual for DT-8. . . . $1 0.00 

5'/• " DRIVES · TANDON 
TNDTM1D0 1 . .  Single Sided, 250KB 15 lbs) . . S31D.OO 
TNOTM1DD2 . . . . . . . . .  Double Sided, 500KB . . . .  $370.00 
TNDTM1003. . Single Sided, 500KB . . . . . . . . . .  $375.00 
TNDTM1 004. Double Sided. 1 OOOKB. . $495.00 
TNDTM5M . . . . . Manual. not included with drive . . . . .  S I D.DD 

DISK CABINETS 

� V- 100 · VISTA 
• Desk or rack mountable • Internal power and data cables • Drives pull out for easy service and maintenance 
VISV10D Disk Drive Cabinet (35 /bs) $495.00 $449.00 

SINGLE 8" - Q.T. 
Single 8 .. cabinet with power supply 

QTCDDC6 . .  (2 lbs) . . . . . . . . . . . . $1 95.00 
DUAL 8" • Q.T. 

Dual 8" cabinet with power supply 
QTCOOCBB . . (25 lbs) . . . . . . . . . . .  · . . . . . . . . . . . . . . .  $349.00 

5" CABINETS · VISTA 
VIS-9601 . Single 5" with P.S . . . . . . . . . . . . .  $75.00 
VIS-9602 . Dual 5" with P.S. . . . . . . . . . . .  $95.00 

51/4 "  MINIFLOPPY · VISTA 
Totally compa tible with se veral microcomputers including 
TRS-80Northstar, Exidy, Texas lnstruments, .Heath/Zenith 
and others. NO. LIST OUR 
PART NO. CAPACITY DR IV TRAC SIDE PRICE PRICE 
VISVBD 10SK 1 40 1 395.00 .160.00 
VISV60D 204 K 1 40 2 595.00 540.00 
VISVBD1 204 K 1 80 1 595.00 540'. OD 
VISV6000 408K 1 80 2 775.00 695.00 
VISV602 204K/408K 2 40 1 775.00 695.00 
VISV6DD2 408K/8 1 6K 2 40 2 1095.00 995.00 
VISV601 2  408K/8 1 6 K  2 80 1 1095.00 995.00 
VISVBDD2 8 1 6K/ 1 6 M  2 80 2 1495.00 1350.00 

S· IOO MOTHERBOARDS · QT 
QTCMB8BB 6 Slot Bare Board $ 25.00 
QTCMB8K 6 Slot Kit $ 40.00 
QTCMB8A 6 Slot A& T $ 50.00 
QTCM6BBB 8 Slot Bare Board $ 27.00 
QTCMB8K 8 Slot Kit $ 55.00 
QTCMB8A 8 Slot A& T $ 70.00 
QTCMBI28B 7 2 Slot Bare Board $ 30.00 
QTCMB12K 12 SlotKit $ 70.00 
QTCMB12A 12 Slot A&T $ 90.00 
QTCMB16BB 7 8 Slot Bare Board $ 50.00 
QTCMB18K 7 8  Slot Kit $100.00 
QTCMBI8A 18 Slot A& T $14C.OO 
ELECTRONICS I �- I I .  PRIORITY ......_ __ ...J -! . 

9 1 6 1 -B DEERING AVE e CHATSWORTH. CA 9 1 3 1 1 
ORDER TOLL FREE (800) 423-5922 CA, AK, ID CALL (2 13) 709·5464 
Terms U.S. VISA. MC. BAC. Check MoneyOroer. U.S. F\mds Only. CA residenls add 6% Sales Tax. MINIMUM PREPAJD ORDER S 15.00. 
Include MINIMUM SHIPPING & HANDUNG ot 52.50 tor the lirsl 3 1b& plus 25C for each addilional pound Orders over 50 lbs. sent 
freight collect. Just in case, please include your phone no. Prices subject to change without notice. Wewil do our best to maintain 
prices through January. 1982. Credil Cord oroers will be charged appropriate freight. See November BYTE for 1:1J poge Cola log 
or send S 1.00 for your copy locby. Sale prices are for prep::tid orders only. 

Circle 306 on inquiry card. 



WITH FRICnON AND TRACTOR FEED 
• BI-DIRECTIONAL - 120 CPS • Parallel and Serial I/0 
• 9'lfl Matrix (Alphanumeric) • 1 10 Through 1200 Baud 
• 6'lfl or 1 2  Matrix for Graphics • Sell Test 
• 5. 8.3. 10. 16 Characters • OUt of Paper Switch 

Per Inch • Friction or Tractor Feed 
• 6 or 8 Lines Per Inch • 3" to 14 .. Top ot Form 
• 80 CPL @ 10 CPI for 82A (Switch Selectable) 
• 132 CPL @ 10 CPI for 83A • 10 Different Character Sels 

Sale Price 
Part No. Description 

OKIDAT82AT BOCPL@ I OCPI 
OKIDAT83AT 132CPL@ I OCPI 

Ust Price 
s 799.00 
$ 1 195.00 

$539.00 
$750.00 

EPSON 
MX·BO 
The EPSON MX-80 Dot Matrix Prtnter � a highly versatile. 
general-pUIJX>Se and computer-grade printer featuring 80 CPS 
bi-directional printing with logical seeking capability and 00 
dot-matrix character formation The MX-80accepls the P.SCll 96 codes and codes lor special charaders/syml::x:>ls. It also accepts 
codes for 64 graphic JXItterns. Characters can be printed in any 
desired size - enlarged. condensed. emphasized normal etc. 
The one-chip microprocessor is engaged in I-Jel1orming all 
functions ol the Printer and the two built-in stepper motors of the 
tvtx:-80 control the coni age and JXIper feeding functions respec
tively. Therefore. versatile software controls. such as horizontal 
and vertical tabs. and form feed are at your disposal 
In addition. various interlace options are available to permit 
handshaking with most personal com pulers. Centronics type 8 
bit parallel interlace standard 
EPN MXBO Tractor Feed . . . us1 $645.00 Sale $450.00 

PRINTER INTERFACES 
RS232 Selia! lntertace Conversion for EPSON MX-80 MBSSEII Assembled & Tested . $55.00 

Apple 8 bit Centronics Parallel Interlace tor 
OKIDATA EPSON. and CENTRONICS prtnters MBSAEI1 Assembled & Tested. . . . . . . .  $55.00 MBSAECI Cable for above . $14.95 

THE STAR 
MODEM 
from 
PRENTICE FEATURE FITS GTE HANDSETS! 
1 YEAR WARRAN'IY 
EXCLUSIVE ACOU5nC CHAMBERS: 
The exclusive triple seal of Prentice's new flat mounted cups 
locks the handset into the acoustic chamber yielding superior 
acoustic isolation and mechanical cushioning. Designed to 
adapt to most common handsets used throughout the world SELF TEST: 
The sell test feature on the srAR allows the user to verily total op
eration of the acoustic modem by using the terminal in the full 
duplex mode. No need for remote assistance in diagnosing 
terminal or modem problems. 
SPECIFICATIONS: e Data Rate: 0 to 300 baud e COmpalabWty:Bell 103 and I '3: CCm e Frequency Slai>Wty:±0.3 percent Cl1>stal controlled e Recelvvr SGnslllvlly:-50 dBm ON. -53 dBm OFF • Modulation: Frequency shift keyed (FSK) e Ccmler Detect Delay: 1 .2 seconds ON: 120 sec OFF e ElA Tennlnal lnleliace:Compa1able with RS232 specs • Teletype lntezface:20 milliampere current loop e lnlemallonal (CCITI) frequendes available. • SWI!ches:OrigL�ate/Off/ Answer:Full duplex(Test/-Half Duplex e IncUcators:Transmit Data. Receive Data. Canier Ready. Test. 
PART NO. DESCRIPTION LIST PRICE OUR PRICE 
PRNSTAR ��;;;n-� MaSt9900 $ 1 29.00 
PRNSTAR·V21 CCTIT European $229.00 $209.00 

PART NO. 
CNDRS2328F 
IDCCABLEI2 

Standard 
CABLES 

DESCRIP110N 
RS232 8 Cond 8 Fl 
RS232 25 Cond 3 Fl 

PRICE 
$ 19.95 
$14.95 

• Dual 511<'' & 1 CXJ Roppy Disk Subsystem e 3 l5K Per Drive. 630K Total - Single Sided • 630K Per Drive. 1.2 MB Total - Double Sided • & lCXJ Controller (8080, 8085, Z80 Compatable) • Handles Up to 4 Heads e Comes Complete With MOOS. Basic and Text Editor 
• Built-in LED Indicates Drive Select. Drtve Address and 

File Protect. OUR PRICE 

MCP1053M2 
Single Sided 630K 
LIST PRJCE S 1534.00 $995.00 . 

MCP1053M4 ���b�������i8��� $ 1395.00 

See page I 0 of our ENGINEERING SELECTION GUIDE in the 
November. 1981 BYTE for more details 

' 

�·!ANCHOR MODEM ��UTOMATION PRICE 
..... ll'l ......... �.••·,..,ur I I  ...... ,j .. ,.ln..... • •  

$ 129.00 
THE SIGNALMAN MK I 
Meet lhe direct-connect SIGNALMAN MKI .. thesmallest. lfght
est. most compact modem available today. Its long lite 9 volt 
sell-contained battery and exclusive audible Carrier Detect 
Signal allows you to install the SIGNALMAN anywhere ... out of 
he way. and out of sight. Now. there is no need for messy 
cables. and no need to look at an LED to verify canier. 

Anchors SIGNALMAN has been designed for transmitting 
both voice and data signals over all common teiephone lines. 
And when you're in the data position. your SIGNALMAN 
automatically changes from ORIGINATE to ANSWER and 
back again as tll.e need arises - ending all that contusion. 
Your SIGNALMAN is tulycompatiblewithall BELL 103 moderns 
- putting your computer in instant communications with 
thousands of other computers. 
Anchor Automation has taken the FUSS out of commun
ications. For business or tun. SIGNAI..Jv1AN is the ideal modem. 
PRODUCT FEATURES 
• Direct Connect Modem 
• Built-in RS232C Cable and Connector 
• Self-contained 9V Battery- \o\'a!l plug transformer available. 
• .Audible carrier detect signal. 
• Piltomatic mode selection. • Talk/ Data switch. 
• CONNECTS IN SERIES WITH MODULAR HANDSET JACK ON TELEPHONE • Complete with AS232C and Modular Harxiset Cables, eliminates need to buy 

cables - save $20.00 -$30.00, assures correct fit 
• Uses tow cost 9Vbattery. Biminates unsightly cords and need for ··another'' 
• fJf- outlet Optional plug-in transformer available. 
• Pildio Transducer eliminates need to view LED to confirm connection - can 

be placed anYNhere (velcro tape provided). 
• Mvanced IC Circuitry eliminates confusion of who is originator - ends 

need to manually switch from Originate to Mswer and Vice/Versa. 
• Permits you to listen/ talk on phone or switch to data communications mode. • Permits you to communicate with most other computer networks. 
• Small size, light weight permits you to install the SIGNAlMAN anywhere. 
• Lowest priced roodem available. 

RS232C SPECIFICATIONS 
Data Format: Serial. binary, asynchronous. Operate Mode: 
Manual dial. Automatic AN SIN I ORIG selection. Data Rate: 0 to 
300 bps. full duplex. Modulation: Frequency shift keyed (FSK). 
IJne Interface: Direct Conect. Data Interface: RS232C. Cable 
to Computer Built-ln. 
Transmit Frequency: 

MARK 
SPACE 

ORIG 
1270 Hz 
1070 Hz 

ANSW 
2225 Hz 
2025 Hz 

Transmit Frequency Accuracy: O.l %. Transmit Level: - 1 2dbm. 
Receive Frequency ORJG ANSW 

MARK 2225 Hz 1270 Hz 
SPACE 2025 Hz 1070 Hz 

Ccmler Detect Ttueshold: -44 dbm. plus or minus 2 dbm 
(ORIG). / -46 dbm. plus or minus 2 dbm (ANSW). Canter Detect 
Indicator: Audible Tone. Pow8r Requirement SeU·Contained 
- 9V Trans�tor BaHery• I I l 0 VAC Through Adapter' . Mech· 
antcal: 8" x 4" x I"  "Not Included 

ANCMKI $ 129.00 

LP-1 LOGIC PROBE - Hand-held logic probe proVides inslanl 
reading of logic levels for TTL. DTl .. HlL. or CMOS. INPtrr IM· 
PEDANCE: I 00.000 Olun!< Min. Delectable Pulse: 50 ns. Max 
Input Signal (Frequency): I 0 MHz. Pulse Det&clor (LED): High 
speed train or single event. Pulse Memory: Pulse or level 
transition detected and stores 
GSCLPI . . L�t $50.00 Our Price $45.00 

LP-2 LOGIC PROBE · Economy version ol Model LP-1 . Sater than 
a voltmeter. ore accurate than a scope. Input Impedance: 
300.000 Ohms. Min Delectable Pulse: 300 ns. Max. Input Signal 
(Frequency): 1.5 MHz. Pulse Detector(LED): High speed train 
or single event. Pulse Memory: none. 
GSCLP2 . . . . .  L�t $32.00 Our rice $30.00 
LP-3 LOGIC PROBE • High speed logic probe. Captures pulses 
as short as 10 ns. Input Impedance: 500.000 Ohms. Mlnlmwn 
Delectable Pulse: 6 ns. Max input Signal (Frequency): 60 MHz. Pulse Detector (LED): High speed train or single event. Pulse 
Memory: Pulse or level transition detected and stored 
GSCLP3 . L�t 577.00 Our Price $69.00 

DIGITAL I'ULSER 
GSCDPI Ust $83.00 $76.00 

GSCLTC·l Logical Analysis Kit · Complete with LP-1 logic 
Probe. DP-1 Logic Pulser. LM-1 Logic Monitor wirtng acces
sories. manuals and molded case. . . Our Price $220.00 

GSCLTC-2 Logical Analysis Kll · For high-speed and memory 
analysis. Same as Model LTC- I .  except substitutes LP-3 High
Speed Logic Probe . . . . . .  Our Price $245.00 

Dip Part No. Capacity GSCPB6 Kit 10(14's) 
GSCPBIOO Kit 10(14's) 
GSCPBIOI ASM 10(14's) 
GSCPBI02 AS M  12(1 4's) 
GSCPBI03 ASM 24(14's) 
GSCPBI04 ASM 32(14's) 

PROTO·BOARD 
PB-203 - HOLDS 24 
14-PIN IC's 

Fully assembled breadboard 
contains buill-in. short-prooi 
fused 5YOC at 1 amp, regul
ated p:>wer supply, in addi
tion to three QT-59S sockets. 
four QT-59B bus s1rips. oneQT-
478 bus strip and four binding pasls. Capacity for most digital 
and many analog projects. 
SIZE: 9.75" Lg. 6.6" w. 3.2S" h 
WEIGHT: 5 lbs. 
GSCPB203 . 

PROTO-BOARD UNITS All the speed and convenience 
of QT sockets and Bus Strips plus 
OO.ckplanes and binding posts 
in both ldls and pre-assembled 
unils. Assemble. test and modify 
circuits as last as you can think 

Board Size 
Inches Price 

6 x 4  x 1/<� $19.95 
41h X 6 X 1/4 $21.95 

6 X 41/2 X 1/� $28.95 
71/.t X 41h X 1/.t $34.95 
9 X 6 X 1{4 $59.95 
91/a x 8 x  1/4 $77.00 

OUR PRICE $ 125.00 
GSCPB203A. All features plus ± 1 5VDC @  SOOmA . $ 174.00 OW: Price $160.00 
GSCPB203AK . .  Kit version of the 203A . . . . . . . .  S 149.95 ow: Price $ 138.00 � ALL-CIRCUIT .. EVALUATORS 

Ace lor last. soldtJrless. plug ln circuit testing. Plug 
in any components with leads up to 0.032" diameter. Intercon-
nect With solid wire up to 20 gauge. Gold-ancx:lized aluminum 
base/ground Non corrosive nickel silver terminals. 4 rubber 
feet. 

PART ACE DIP TIE NO. NO. PRICE NO. MODEL NO. CAPACITl POINTS BUSES POSTS EACH 923333 200· K lkll) B 728 $22.75 923332 208 tassem) B 872 $30.70 923334 201 · K lk•l) t 2  t032 $29.95 923331 2 1 2  (aSSCIIl ) t 2  t 224 $37.05 923326 2 1 8  laSSCII I I 1 8  t 760 t O  $49.80 923325 227 lassell l )  27 27 t2  28 $63.55 923324 236 tasscm) 36 3648 36 $84.75 



BUY WITH CONFIDENCE 
From the Nation's Largest 

� !ja�!��tt� Distributor 

Single and dual trace. 1 5  tlllu 1 0 0  M Hz. All hrgh sensl!rvrty Hrtachi 
oscilloscopes are bwlt to dcmand111g H1tach1 quality standards and are 
backed �y a 2-year warrilnty Tllcy·re �ble t� rneasur� SIQI�als as tow a

.
s 

1 mV/d i v lsion (witll XS vcr \ICil l magnlfler\. I I  s a  speclfrcatiOn you won I 
lind on any other t 5 or 30 MHz  scopes. Plus: Z·axis modulatron. trace 
rotation. front panel X·Y operatron lor all scopemodels. and XI 0 sweep 
magnrlicatron And. 30 thru 1 00 MHz oscillioscopes offer internal srgnal 
delay tines For ease ot operatron. lunctronally related controls are 
grouped rnto three blocks on the color coded front panel. Now here's the 
clincher. For what you'd expect to pay more. you actually pay less. 
Check our scopes before you decide. 1\11 scopes complete with probes. 

HITV302B 
30 MHz 

DUAL TRACE 
OSCILLOSCOPE 

List $995.00 

Our Price:$859.00 

1V sync-separator circuit 
High-sensitivity I mV/div 
(5MHz) 
Sweep-lime magnUier 
( ! O times) 
Z-axis input (intensity 
modulation) 
Signal delay line 
Complete with 2 probes 
CHI. CH2. DUAL. ADD. 
DIFF. Vertical 
Delledion Modes 
X-Y operation 
Trace Rotation 

Hitachi . . .  The measwe of quality. 
HITV152B DUAL TRACE 15MHZ (no delay) 

LIST S735.00 OUR PRICE $650.00 

HIT·V352 
35MHz DUAL TRACE 

WlTH DELAY 
LIST PRICE S 1 1 50.00 
OUR PRICE: $998.00 

Economically priced 
dual trace oscilloscope 
Square CRT with 
internal graticule 
(iliuminated scale) 
High·accuracy voltage 
axis & time axis set at :;;;

5
�c�tilied at 10' 

High-sensitivity 
lmV/dlv. 
Low drift 
2 Year Warranty 

HIT·V202 
20MHz DUAL TRACE 

LIST PRICE: $850 
OUR PRICE: $765 

Dynamic range 8 div. TV sync separator circuit Built· in signal delay 
line (V-352) 
X·Y operation 
Sweep-time magnilier 
(10 times) 
Trace rotation system 
Fine adjusting. 
click· positioning 
tunction 

50 MHz 8r 1 00 MHz 
DUAL TRACE WITH 

CALIBRATED TIME DELAY 
HIT V550B HIT V1050 

50MHz with 100MHz with .. 
3rd TRACE 3rd 8r 4th TRACE 

TRIGGER VIEW TRIGGER VIEW 
LIST $ 1745.00 LIST $2390.00 

SALE SALE 

$ 1 495.00 $ 1995.00 

J �"<') SPECIAL PURCJ>.ASE "� · GOLD 
16 PIN LOW PROnLE IC. 

C95 SOOKETS 

TIG-16LP pkg oi !OO . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 16.00 
TIG-16LP pkg. oi !OOO . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 20.00 

OEMS Stock up at this LOW PRICE 9 ZERO INSER���� Q_ � FORCE TEST SO� 
L .  r ��j � I I 11:-

ZIP· l6DIP 
ZIP·24DIP 
ZIP..40DIP · 

1-S 

S Ul 

s 7.51 

SIU5 

1�14 

$5.� 

17.15 

sus 

%5-!9 

sus 

SUS 

SBI 

PART NO. PRICE PART NO. PRICE 

4 1 1 6AC20 8/$20.00 INS 8080A $5.50 
2016P3 8/$ 100.00 INS 8085A $19.95 
2 1 14N3L 8/$28.00 DP82 12N $2.95 
5257N3L 8/$50.00 DP8214N $5.25 
2732 8/$120.00 DP8216N $2.95 
2716 8/$50.00 DP8224N $3.25 
2708 8/$20.00 DP8224-4N $9.95 

Z80 SERIES 
DP8226N $3.50 
DP8228N $5.55 

ZBOA $ 14.95 DP8238N $5.55 
ZBOAPIO $ 14.95 INS8250N $15.00 
ZBOACTC $13.95 INS8251N $7.50 
Z80ADMA $45.00 INS8253N $17.95 
ZBOASIOO $59.95 INS8255N $6.80 
ZBOASIOI $59.95 INS8257N $16.45 
Z80AS102 $59.95 INS8259N $ 18.00 

UARTS INS8275N $59.95 

AYS I013A $5.95 INS8279N $49.95 

TR1602B $5.95 n.oPPY DISC 
TR1863 $6.95 CONTROLLER 
IM6402 $7.95 FDI771B·Ol $24.95 

FD 1 791B·Ol $44.95 

I<EITH LEY 
Handheld DMMs For Every 

Application and 
Easy·tcruse Rotary Switches 
Large 0 6" LCD dis,:;lays 
de Voltage 
ac Voltage de Current 
ac Current 

Resistance 
Diode Test Jlh or 4 lf2 Digit Accuracy 
O;erload Protecl!on 
Externally Accessible Battery & Fuse 

Rugged 0 I "  ABS Piastre Case 
Shock-Mounted PC Board 

KTHI30 ± 0.5% DCV accuracy. !OM n tnput 
irnpedence auto polarity and currer:� 
measurement through I OA 

KTHI31 Same as KTHI30 except 0.25% ace· 
uracy and enhanced bandwith on top 
ACV ranges 

KTH!28 See/hear display includes both over/ 
under threshold indicator arrows. 
audible tone that operates on all ran· 
ges & functions. and adjustable thresh· 
hold 

KTH135 4112 digit. 0.05% accuracy 
KTH870 Thermocouple (TC) based !hemometer 
KTH1304 Soti Carrying Case & Stand (handhelds) 
KTH1306 Deluxe .Carrying Case (handhelds) 

LCD 8r LED Bench DMMs 

$ 1 39.00 

$ 1 39.00 

$235.00 
$ 1 99.00 
$ 10.00 
$ 25.00 

KTH169 3112 Digit. LCD Display $ 1 89.00 
KTH176 4 112 Digit. LCD Display $269.00 
KTH179·20A 4112 \)igil. LED Display. TRMS $439.00 
KTHI793 IEEE-488 lnter1ace (Model l 79-2QA) $325.00 
See pp. 42·43 ol our Engineering Selection Guide in the 
November BYTE for a complete list ol specifications and 
accessories 

L cuu 1M-1o���04.95 /AI 
£j $69.95 with lube / \ I 

Pertectly balanced fluorescent 

, \� lighting WI \h. preciSIOn � magnifier lens Tough 1 thermoplastic shade !"" 1: �· \ Easy lens removal ,� 
New WITe clip t design permits 
easy installation 
and removal of fluorescent tube. Comes with plastic shield 
Jo protect lube lrom soiling 
cmd damage. Colors: Gray. Black 
and Chocolate Brown Comes with 
one 22 watt T-9 Circline fluor
escent tube. 3 diopter lens. 
10 lbs. 

!DUIM Joc;; Groy 
!DUIMIOBK Black 
!DUIM !OCB Brown 

$69.95 

ISOLATES SENSITIIIE AND VALUABIZ EIWIPMENT FROM: 
Equipment Interaction • Damaging High Voltage Spikes · i'C 
line noise cmd hash 
PROTECTS AGAINST: Voltage transients caused by lightning, 
contad swilchJ.ng. tum-ott ol indudtve comp:ments, noise due to 
electromagnetic coupling. 
USE THE GSC ISOBAR TO ISOLATE: Microprocessor lrom 
peripherals - Lab Instruments from noisy equipment - Sensitive 
pre-amp or tape deck from power amplifier. THE GSC ISOBAR ELIMINATES: Equipment Interaction· Equip
ment damage trom power line spikes and surges - Errors-False 
printouts · Disk Skip; · Audio or video hash. FEATURES: tnuctive isolated ground · Sockets Individually Iiiier 
isolated · Circuli breaker protected at 15A 
VOLTAGE TRANSIENT SPIKE PROTEC110N: 2!XXJApeaklorup 
to 6 Sec duration spikes. I OOOA 8/20 Sec protection lrom re
peated spikes. LOAD HANDLING: 1875 W max total toad; 15A per socket INPUT: 125 VAC. IS amp;: standard .:>-prong plug. 

Three common outlets built· In circuit breaker. pilol lighl hang
up bracket and a 6 loot cord 

GOf1BAR3 
LIST PRICE OUR PRICE SH. Wf. 3 lbs. 559.95 $39.95 

!BAR 46 • Four Independently isolated outlets. Built-In 15A circuit 
breaker. pilot Ughl switch. and 6 loot cord 
GOFIBAR46 SH. Wf. 4 lbs. $79.95 $49.95 

!BAR 86- 8 outlets. grouped to lorm4 independently isolated sets 
ol two. Built In !SA circuit breaker. onjoH switch. pilot light 
GOFIBAR86 SH. Wf. 5 lbs. S84.95 $54.95 

!BAR 9RM • Eight rear-mounted outlets grouped to lorm lour 
independently isolated sets of two. plus one non-isolated con
venience outlet on tront lace. 19" rack mount cabinet Built in 15A 
circuit breaker. pilot light on/oH switch. and 6 loot cord · 
GOFIBAR9RM SH. Wf. 6 lbs. $99.95 $74.95 

LINE STABDJZERS FUU.Y AUTOMATIC LINE REGULATION OVER AN 85V AC TO 125V AC INPUT. RANGE, 15 AMP LOAD CAPACITY 

TRA SERIES SPECMCATIONS • Constant l l5V AC output • 4% output regulation for all combined ettects of line and 
lood • 4 or 6 ground 3 prong outlels • 6 fi. 14 gauge - 3 condudor power cord. • Fully protected against overlood • Rugged anodized alwninwn case. • Designed for direct wall or floor mounting. or 
bench lop use. 

TRA650 500 WATTS, 4 RECEPTICLES LIST PRICE OUR PRICE 
GOFTRA650 SH. Wf. 10 lbs. S79.95 $69.95 

TRA 1 1 50  1000 WATTS 4 RECEPTICLES 
GOFI'RA1 150 SH Wf. 20 lbs. $159.95 $ 139.95 

TRAI650 1500 WATTS, 6 RECEPTICLES 
GOFI'RA1650 SH. Wf. 20 lbs S239.95 $210.00 � -

PRIORITY ONE ELECTRONICS 
,,., � 9 1 6 1 -B DEERING AVE . CHATSWORTH. CA 9 1 3 1 1 

I q 
ORDER TOIJ. FREE (800) 423-5922 CA, AK, HI CALL (2 13) 709·5464 NEDA 
Terms U.S. VISA MC. BAC. Check Money On:ler.U.S. F\mds Only. CA residents add 6% Sales Tax MINIMUM PREPAID ORDER S 15.00. 
Include MINIMUM SHIPPING & HANDLING ol S2.CQ lor the lirst 3 lbs. plus 25C lor each additional pound Orders over 50 lbs. sent 
freight collect. Just in case. please include your phone no. Prtces subject to change Without notice. Wewil do our best to maintain 
prices through Janumy. 1982. Credit Card orders will be charged appropriate freight. See November BYTE for 60 page Catalog 
or send S 1.00 lor your copy today. Sale prices are tor prep:J.id orders onJy. 

i r  · a irv r.Mrl 



OKMWSU30M 

"HOBBY" WIRE WRAPPING 
TOOL BATE RY POWERED 

For .025" (0.63mm) SQ post ''MODIFIEU'' 
wrap, positive indexing anti-overwrappmg 
device. 
OKMBW2630 
OKMBCI 

�KMBT30 
OKMBT2628 

Tool 
Batteries 

$21 .95 

and Charger $ 14.95 
Bit for  AWG 30 $ 4. 1 9  
Bit for 
AWG 26-2B $ 8.49 

Use "C" size NICAD Batteries. not mcluded 

'· -
-!lim\ 

HOBBY WRAP 
TOOLS 

MODifl£0 WR"P 

$8.49 

BW928 I N DUSTR I A L  WRAPPI N G  TOOL 

GR EAT FOR 

PRODUCTI O N !  • Accepts Industrial Bits & Sleeves 
(Gardner Denver or eqwvalent) 

• Auto-Indexing • Modified Wrap • Back-Force avi:lilable {Recommended for #30) 
PART NO. DESCRIPTION PRICE: 
OKMBW928 Tool $64.95 
OKMBW928BF Tool (with Backforce) $69.95 
DKMBT301 #30 Bit and Sleeve $34.95 
DKMBC I Batteries & Charger $ 14.95 

TRI-C O L O R  DISPENSER • 3 Rol ls ol Wire in one dispenser • 3 Colors Blue. White. Red 50 h. of each 
color o AWG 30 (0.25mm) KYNAR Insulated Wire • Built-in Plunger cuts w1re to desired length • Built-in Stripper stnps 1" of insulation • Refillable (lor refills. see below) 

OKMWD3DTRI Tri-Color Dispenser $8.49 '-::" .. 1�'-"•• DKMR30TRI Replacement Rolls $8.49 

DKMWK 1 
WK-7 IC I NSERTION 

Complete IC Inserter/Extractor Kit 
INDIVIDUAL COMPONENTS 

$34.95 

OKMMDSI418 1 4.- 1 6  Pin MOS CMOS Sale Inserter s 8.95 
$ 8.95 s 9.95 s 1 .95 
$ 9.95 s 3.95 

OKMMDS2428 24-28 Pin MOS CMOS Sale Inserter 
OKMMOS40 36·40 Pin MOS CMOS Safe Inserter 
OKMEXI 1 4 - 1 6  Pin Extractor Tool 
OKMEX2 24-40 Pin CMOS SAfe Extractor Tool 
OKMINSI416 1 4 - 1 6  Pin Dip/IC Inserter 

• 3 Level Wire-Wrapping 
tE- !E

o�5���!��quare Post 

o GoldPiated 25 per Pkge. 
OKMWWTI Slotted Terminal $6.29 
OKMWWT2 Single Sided Termi. 31 $3.79 n r� OKMWWT3 IC Socket Terminal $6.29 

.. . · " ·' - · ::;:;:::! OKMWWT4 OBL Sided Terminal $2. 1 9  
TERMINAL INSERTING TOOL F OR  ABOVE: OKMINSI $2.98 

P.C.B. TERMINAL STRIPS 
The TS strips provide oositive screw activated 
clamping acdtion, accomodate wire sizes 1 4-
30 AWG (1 .B-0.24mm) Pins are solder plated 
copper . .  04 2 inch (1 mm) diameter on 200 inch 
(Smm) centers. 
OKMTS4 4-Pole $1.98 
OKMTS8 8·Pole $2.98 
DKMTSI2 1 2-Pole $3.98 
MODULAR TERMINAL STRIPS 
The space-saving terminals take conductors from 26 through 16 AWG conforming to 20 
mch f5.08mm) hole spacing on board up to 
1 26 lOCh f3.20mm) thiCk. 
OXMTS6MO 2·Pole $2.19 
PC BOARD rtu: 4 x 4 5 x 1 / 1 6 mch board •s made of glass r.o<Jir:rJ EPOXY Lam mated and features solder 
l.fJatr:rJ 1 cu r.opper pads. The board has 
prrJVJ�Iflrl fr1r ;1 22/44 two s1ded edge connect
r•r WJ r l1 r;IJJII;H:Is on standard 1 5 6  spacing. 
OKMHPG81 Hnl1hy Ooard $5.49 
VACU U M  VISE 
Urnqw: V:tf:IJIJHI hased h!Jhl duty vise lor 
pmr;ISIIIII htmrJhruJ of srnall components and 
n�s•:�ntJIIr:s HtnJ!J!!<l ABS cunstruction l 'h" nHrmn) vmlr! JitWS 1 1/., (32rnrn) travel for 
H1dx1rnum vr:rsal1hly Also features crew lugs 
lnr pr!Hnrmrml mstallat•on (mounting screws 

OKMVVI 
· 1ncluded) 

Vacuum V1se $3.79 

·� 
WHY C UT? �
WHY STRIP? �-)A 
WHY SLIT? "'·· 
WHY N OT 

• AWG 30 Wuc • .025·· Squ;ue Posls • Da1sy Challl ur Po1111 1o Popi111 
Just W1ap Tool With � 

One 50 fl Roll ol W�re 
e No SlrtJllliiiU or Shtlmu flcqtmcd . JUST WIMP • Btr�ll nl Cut Off COLOR PART NO. LIST • Easy Loildu1g ot Wire Blue 

While 
Yellow Rr.d 

OKMJWB 
OKMJWW 
OKMJWY 
OKMJWR 

$ 1 5.95 
$1 5.95 
$ 1 5.95 
$ 1 5.95 

• AvallatJie Wue Colors: 
lllue. While. Red & Yellow r·J� • 

• • 
• 
• 

JUST WRAP KIT 
CONTAINS o JUST WRAP Tool • Roll of Blue W1re. 50 It • Roll ot While W1re. 50 ll 
• Roll ol Yellow W1re. 50 ft. 
• Roll of Red W�re. 50 h • Unwrapping Toot 

OKMJWK6 ';------! JUST WRAP Kll $26.95 

OKMW030Y 

OKMW030W 

stripping. 
PGS050U 
PGS050Y 
PGS050W 
PGS050R 

Yellow Wire 5.49 
White Wire 5.49 
Red Wire 5.49 

30·AWG Blue 50 IL roll $3.49 
30·AWG Yellow 50 ll roll 3.49 
30-AWG White 50 fl roll 3.49 30·AWG Red 50 ll roll 3.49 

• • • • • • • • • • •  fJ I< 15 ;6 17 18 19 20 21 22 2J 2< 
llup-ID '•t. Pel'!-

12 If 10 9 8 7 6 5 < J 2 I • • • • • • • • • • • • 

PART NO. 
OKMI410 
OKMI610 
OKMIBID 
DKM201D 
OKM2410 
OKM2810 
OKM40 10 

SOCKET WRAP - ID  
Slipped onto socket before wrapping t o  1dent1fy 01ns 

PKG. QTY. PRfCE PART NO. PKG: QrY. PRICE 
I 0 $1 .89 OKMI41DIOO 100 $8.95 
10 1.69 OKM161DIOO 100 8.95 
10 1.89 OKM1 81050 50 8.95 

5 1.69 OKM201050 50 8.95 5 I .69 OKM241050 50 9.95 5 1 . 69 0Ktn2B50 50 9.95 
5 1 .69 OKM4025 25 8.95 

PRB-1 DIGITAL LOGIC PROBE 
Compatible with all logic families using a 4 to 15V power supply. Threshhotds 
automatically programmed. Visual indication of logic levels to show high, low, bad 
level or open circuit IOQic oulses. • 10 nsec. p.Jlse responses e 120K input mpedance • Automatic resetting mefTX:lry. • Includes tip with protective cap & coiled cord 

PSL-1 LOGIC PULSAR 
Superim�ses a pulse train (20pps) or a single 
pulse ooto the circuit nOOe under test without on
soldering IC's 
eAutomatic polarity sensing • 2 us pulse width • Finger tip push button actuated . • Includes tip with protective cap & co1led cord 
OKMPRBI Digital I.JJgic Probe $39.95 
OKMPLSI Logic Pulser $54.95 

PI OESOLDERfNG PUMP 
Easy one hand operation. Rugged all metal c�n
struction. Replaceable TEFLON Tip. Sell Cleamng 
on each stroke. Suction precisely regulated for 
reliable desoldering without damage to delicate 

���l�o. DESCRIPTION PRICE 
OKMPI Desoldering Pump $11 .95 

• Fu lly Assembled & Tested 
• Robinson-Nugent IDC Connectors 
• Many Standard Configurations 
• Custom lengths and combinations available 

D I P  J U M PERS 
Available with 14, 1 6, 24 and 40 contacts. Mates with 

PGC 14P36 
PGC 14P06P 
PGC 14PI2P 
PGC 14PI8P 
PGG 1 4P24P 
PGG 14P36P 
PGC 16P36 
PGC 16P06P 
PGG 16PI2P 
PGG 16PIBP 
PGG 16P24P 
PGC 16P36P 
PGG 24P36 
PGG 24P06P 
PGC 24PI2P 
PGC 24PIBP 
PGC 24P24P 
PGC 24P36P 
PGC 40P36 
PGC 40P06P 
PGC 40PI2P 
PGG 40PI 8P 
PGC 40P24P 
PGC 40P36P 

PGC 20E36 
PGG 20E36E 
PGC 28E36 
PGC 28E38E 
PGC 34E36 
PGC 34E36E 
PGG 40E36 
PGG 40E36E 
PGC 50E38 
PGC 50E36E 

standard IC socket. 
14 PIN DIP JUMPER 36"SGL 
14 PIN DIP JUMPER 06"DBL 
f 4  P I N  DIP JUMPER 1 2"DBL 
1 4  P I N  D I P  JUMPER 1B"DBL 
14 PIN OIP JUMPER 24"DBL 
1 4  PIN DIP JUMPER 36"0BL 

16 PIN OIP JUMPER 36"SGL 
16 PIN DIP JUMPER 06"DBL 
1 6PIN D I P  JUMPER 1 2"DBL 
1 6  PIN D I P  JUMPER 18"DBL 
1 6  PIN DIP JUMPER 24"DBL 
1 6  PIN DIP JUMPER 36"DBL 

24 PIN DIP JUMPER 36"SGL 
24 PIN DIP JUMPER 06"DBL 
24 PIN DIP JUMPER 1 2"DBL 
24 PIN DIP JUMPER 1 8"0BL. 
24 PIN DIP JUMPER 24"DBL 
24 PIN DIP JUMPER 36"0BL 

40 PIN DIP JUMPER 36"SGL. 
40 PIN DIP JUMPER 06"DBL. 
40 PIN DIP JUMPER 1 2"DBL 
40 PIN OIP JUMPER 1 B"DBL 
40 PIN DIP JUMPER 24"0BL 
40 PIN DIP JUMPER 36"DBL 

CARD EDGE J U M PERS 
Mate with standard 0.62" PC boards 

20 P I N  CARD EOGE 36"SGL. 
20 PIN CARD EDGE 36"DBL. 
26 PIN CARD EDGE 36"SGL. 
26 PIN CARD EDGE 36"DBL. 
34 PIN CARD EDGE 36"SGL. 

34 PIN CARD EDGE 36"DBL. 
40 PIN CARD EOGE 36'SGL. 
40 PIN CARD EDGE 36"DBL 
50 PIN CARD EDGE 36"SGL. 
50 PIN CARD EDGE 36"0Bl. 

SOCKET J U M PERS 

$ 4.00 
$ 4.60 
$ 4.75 
$ 4.95 
$ 5.10 s 5.50 
$ 4.50 
$ 4.90 
$ 5.20 
$ 5.40 
$ 5.65 
$ 8.05 
$ 8.50 
$ 7.50 
$ 7.75 
$ 8.05 
$ 8.35 
$ 8.95 
$10.50 
$1 1 .35 
$1 1 .85 
$12.35 
$12.80 
$13.75 

$ 7.25 
$10.95 
$ 8.50 
$12.40 
$1D.50 
$15.15 
$12.25 
$11.50 
$15.00 
$21.65 

Mates with two rows of posts on . 1 00" centers 
PGC 20S36 20 PIN SOCKET 36"SGL. $ 5.50 
PGC 20S36S 20 PIN SOCKET 36"DBL $ 7.50 
PGC 26S36 26 PIN SOCKET 36"SGL $ 6.95 
PGC 26S36S 26 PIN SOCKET 36"DBL $ 9.40 
PGC 34S36 34 PIN SOCKET 36"SGL. $ 8.85 
PGC 34S38S 
PGC 40S36 
PGC 40S36S 
PGC 50S36 
PGC 50S36S 

34 PIN SOCKET 36"DBL. 
40 PIN SOCKET 36"SGL. 
40 PIN SOCKET 36"DBL 
50 PIN SOCKET 36"SGL. 
50 PIN SOCKET 36"DBL 

"D" C O N N E CTORS 
Mates with any standard female 0825 "D" 

Subminiature Connector 
PGC 250P38 25 PIN IDB25P 36"SGL. 
PGC 25DP06DP 25 PIN IDB25P 06"DBL 
PGG 250PI20P 25 PIN I D BIZ5P 1 2"DBL 
PGG 250PI8DP 25 PIN IDB25P 1 8"DBL 

PGC 25DP24DP 25 PIN IDB25P 24"DBL 
PGG 25DP36DP 25 PIN IDB25P 36"0BL 
PGC 25DP80DP 25 PIN IDB25P 60"0BL 

$1 1 .90 
$10.35 
$13.40 
$12.75 
$11.05 

$12.00 
$11.95 
$18.25 
$18.55 
$18.85 
$19.45 
$20.85 

SPECIAL C O M B I NATIONS 
Designed to meet the needs of computer 1/0 and Floppy 

PGG 26S060S 
PGC 28SI2DS 
PGC 26SI8DS 
PGC 26S24DS 
PGC 28S380S 
PGG 25S800S 

Disk interfacing. 
26 PIN SOCKET/25 PIN IOB25S 06" 
26 PIN SOCKET/25 PIN IDB25S 1 2 "  
26 PIN SOCKET/25 P I N  IDB25S 1 8 "  
26 PIN SOCKET/25 PIN IOB25S 24" 
26 PIN SOCKET/25 PIN IDB25S 36" 
26 PIN SOCKET/25 PIN IDB25S 60" 

PGC 25DP080S 25 PIN IDB25P/IDB25S 06" 
PGG 25DPI2DS 25 PIN IDB25P/IDB25S 1 2" 
PGG 25DPI8DS 25 PIN IDB25P/IDB25S 1 8" 
PGC 25DP240S 25 PIN IDB25P/IOB25S 24" 
PGC 25DP360S 25 PIN IDB25P/IDB25S 36" 

PGG 25DP600S 25 PIN IDB25P/IDB25S 60" 
PGC 50E06S 50 PIN CARD EDG E/SOCKET 06" 
PGC 50E12S 50 PIN CARD EDG E/SOCKET 1 2" 
PGG 50EIBS 50 PIN CARD EDGE/SOCKET 1 8" 
PGG 50E24S 50 PIN CARO EDGE/SOCKET 24" 

PGC 5DE38S 50 P I N  CARD EDGE/SOCKET 36" 
PGC 50E60S 50 PIN CARD EDGE/SOCKET 60" 
PGG 34S48E30E 34 PIN SOCKET/CARD EDGE 46"/30" 
PGG 34S60E30E 34 PIN SOCKET/CARD EOGE 60"/30" 
PGC 50S48E30E 50 PIN SOCKET/CARD EOGE 48"/30" 

PGC 50S60E30E 50 PIN SOCKET/CARD EDGE 60"/30" 
PGC 34S48EX4 34 PIN SOCKET/EDGE CARD X 4 
PGC 34S60EX4 34 P I N  SOCKET/EDGE CARO X 4 
PGC 50S4BEX4 50 PIN SOCKEl/EDGE CARD X 4 
PGC 50S60EX4 50 PIN SOCKET/EDGE CARD X 4 

$13.70 
$14.05 
$14.35 
$14.65 
$15.30 
$16.55 
$18.80 
$19.10 
$19.40 
$19.75 
$20.35 
$21.80 
$18.35 
$18.95 
$17.55 
$tB.I5 
$19.35 
$21.75 
$22.95 
$23.95 
$31.95 
$32.95 
$34.95 
$35.95 
$51.95 
$52.95 



�llfU'iiDIIIN.SDN �NUGENT, INC. 
EDGECARD CONNECTOR 

.1 " Spacing. Crimps onto cable with ordinary vise & mates with standard 

.062" Card Edge. 

PART NO. 
RNIDE2D 
RNIDE26 
RNIDE34 
RNIDE4D 
RNIDE50 

NO. Df 
PINS 1·9 

10/20 4.35 
1 3/26 5.00 
1 7/34 6.00 
20/40 6.90 
25150 7.25 

PRICE 
1 0·24 25·99 
4.00 3.30 
4.50 5.75 
5.40 4.50 
6.20 5.30 
6.80 5.90 

SOCKET CONNECTOR 
�r1tfn>;l>111(ft!il!I� 

�:. - - � - - - -

100·249 
3.00 
3.25 
4.00 
4.80 
5.30 

. 1 " Spacing. Crimps onto cable with ordinary vise & mounts to header sold 

PART NO. 
RNIDS20 
RNIOS26 
RNIDS34 
RNIDS4D 
RNIOS50 

NO. OF PRICE 
PINS 1·9 10·24 

1 0/20 2. 75 2.50 
1 3/26 3.50 3.20 
1 7/34 4.50 4.20 
20/40 5.40 5.00 
25150 6.50 6.00 

25·99 
1.85 
2.40 
3.10 
3.65 
4.60 

HEADER CONNECTOR 

100·249 
1.70 
2.20 
2.90 
3.30 
4.20 

.1 " Spacing. Mounts on PC Board & Mates with lOS Socket above. 
RIGHT ANGLE SOLDERTAIL GOLD HEADER 

PART NO. 1·9 10·24 25·99 1 00·249 
RNSIDH2DSR 1.90 1 .60 1.20 1.00 
RNSIDH26SR 2.25 2.00 1.55 1 .30 
RNSIDH34SR 2.95 2.60 2.05 1.70 
RNSIDH40SR 3.60 3.00 2.40 2. 10  
RNSIDH50SR 4.30 3.60 3.00 2.55 

RIGHT ANGLE WIRE WRAP G O LD HEADER 
PART NO. 1 ·9 10·24 25·99 100·249 
RNIDH20WR 4.15 3.60 2.75 2.40 
RNIDH26WR 5.30 4.30 3.60 3.10 
RNIDH34WR 5.95 5.00 4.1 5  3.70 
RNIOH40WR 7.00 6.00 4.90 4.30 
RNIDH5DWR 7.95 6.80 6.15 5.20 
Straight headers are also available at the above prices. 
Drop the R from the end of the part number to specify Straight 
RNIEJ24 Header 4) 

COLOR CODED LAMINATED CABLE FOR INSULATION 
DISPLACEMENT 28 GUAGE, 7 STRAND 

NO. OF PRICE PER SPOOL /C 
PART NO. CONDUCTORS 10 Ft. 100 Ft. 
IOC09CC• 9 3.80 30.00 
IDC14CC• 14 4.75 40.DO 
IDCI 6CC• 1 6  5.50 45.DO 
IDC20cc• 20 7.00 60.00 
IDC25CC" 25 8.50 72.00 
IDC26CC" 26 8.50 72.00 
IDC34CC• 34 1 1 .00 100.00 
IDC40CC• 40 13.00 1 1 5.00 
IDCSOCC• 50 16.00 145.00 
GRAY LAMINATED CABLE FOR INSULATION DISPLACEMENT 

28 Gauge 7 Strand 
NO. OF PRICE PER SPOOL /C 

PART NO. CONDUCTORS 10 fl. 100 fl. 
IDC09GJ• 9 2.50 18.05 
tDC14Gl' 14 3.50 28.00 
tDC16GY• 1 6  4.00 32.00 
IOC20GY• 20 4.80 40.00 
IOC25GY" 25 6.00 50.00 
IOC26Gl• 26 6.00 50.00 
IDC34Gl• 34 8.30 66.00 
IOC40Gl" 40 10.00 77.00 
toCSOG!• 50 12.00 95.00 

• Add "/C" lo Pari No. lor 100 Fl. Spool 

Solder Style sOlders onto cale, IDC. Style crimps onto cable with vise. 

INSULATION DISPLACEMENT TYPE 
P = Plug, Male Type - S = Socket. Female Type - C = Cover Hood 

NO. OF 
PART NO. PINS 1·9 10·24 25·99 100·249 
IDCDE9P 9 4.20 4.00 3.60 3.20 
IOCOE9S 9 4.50 4.20 3.80 3.40 
IDCOE9C 9 1.25 1 .10 1.00 .95 
IOCOAISP 15 4.35 4.20 3.75 3.40 
IDCOAISS 1 5  5.00 4.85 4.35 3.90" 
IDCOAISC 15 1 .40 1.25 1 . 10  .95 
lOCOS 25P 25 6.25 6.00 5.20 4.70 
lOCOS 25S 25 6.60 6.35 5.60 5.00 
lOCOS 25C 25 1 .60 1.50 1.35 1.20 
IOCOC37P 37 8.80 8.00 7.20 6.40 
IDCDC37S 37 1 1 .00 10.25 9.20 8.20 
IOCDC37C 37 2.25 2.20 1 .80 1.60 

SOLD ER TYPE 
PART NO. DESCRIPTION PRICE 

1·9 10-24 25·99 
CNOOE9P 9 Pin Male $2.10 $1.90 $1.70 
CNOOE9S 9 Pin Female $2.70 $2.40 $2.10 
CNOOE9C 9 Pin Cover $1.50 $1 .25 $1 . 10  
CNOOAISP 1 5  Pin Male $2.75 $2.45 $2.15 
CNDOAISS 1 5  Pin Female $3.95 $3.60 $3.20 
CNOOA15C 15 Pin Cover $1.50 $1.30 $1 . 10 
CND0825P 25 Pin Male $3.00 $2.75 $2.25 
* CNDDB25P 1 00 pes at $1 .95 ea. * 
CN00825S 25 Pin Female $4.00 $3.75 $3.00 

* CNDDB25S. 1 00 pes at $2.95 ea. * 
CNOD851226 2 Pt. Black Hood $1.90 $1.65 $1.45 
* CNDDB51226 1 00 pcs a t $ 1 .00 ea *  

CN00851212 I Pt. Grey Hood $1.60 $1.45 $1.30 
CNOP25H 2 Pc. Grey Hood $1.50 $1.25 $1 . 10  
CNOOC37P 37 Pin Male $5.80 $5.10 $4.45 
CNOOC37S 37 Pin Female $8.70 $7.70 $6.70 
CNOOC37C 37 Pin Cover $1.80 $1.55 $1.30 
CNODD50P 50 Pin Male $8.75 $7.75 $6.70 
CNODD50S 50 Pin Female $1 1 .65 $10.25 $8.90 
CNODDSOS 50 Pin Cover $2.00 $1.80 $1 .60 
CNOD20418 Hardware Set 2 Pr. $1.00 $ .80 $ .70 

RS232, DB25P, EIA 
CNORS2328F Class 1 Cable 8 Con. 8 Ft$19.95 $17.95 $15.95 
CN05730360 Cent. 700 Series/Epson $9.00 $7.50 $6.00 

Printer Conn. 
IDC5730360 IDC Version of Above $9.95 $9.00 $8.00 

D IP  PLUGS 
. 1 "  Spacing. Crimps onto cable with ordinary vise & plugs into standard I C  
Socket. NO. OF 
PART NO. PINS 1·9 10·24 25·99 100·249 
RNIDP14 14 1 .50 1 .40 1.25 1 . 10  
RNIOP16 1 6  1.70 1 .60 1.45 1.30 
RNIDP24 24 2.50 2.20 2.00 1.80 
RNIDP40 40 4.15 3.65 3.30 3.0D 

RN I CU  Series Solder Tail Sockets 
End side slackable. Low profile Closed Enlry. Lead Entry has 

-- RN "ET Entry leature lo gu�e IC leads into socket. Standoff to i i 1 .i .\ J f i facilitate board cleaning. Self lock leads hold socket firmly in 
place while soldering. Cootact's long movement arm provides 
low insertion force. Normal force of contact COOlbined with 
uncoiling force JlOVide high retention {making socket vibraticn 
resistant). Gas tight. lin Plated. 

10-49 100-499 1 ,000+ 
-PART NO. PINS 1-9 li0-99 SOD-999 
RNS08LP OS N/A .15 .1d .08 .07 .06 
RNS14LP 1 4  N/A .18 . 15 .14 .12 .11 
RNS16LP 1 6  N/A .20 .18 .16 .13 .12 
RNS18LP 1 8  .30 .25 .22 .18 .15 . 13 
RNS20LP 20 .30 .25 .23 .20 .17 .145 
RNS22LP 22 .35 .30 .25 .22 .19 .17 
RNS24LP 24 .40 .35 .30 .24 .20 .18 
RNS28LP 28 .45 .40 .35 .28 .24 .21 
RNS40LP 40 .50 .45 .42 .40 .35 .31 
'MINIMUM ORDER $1.00 Per Line Item 

Call for RN High Reliability Srnder Sockets • r-1 PRIORITY ONE ELECTRONICS MEMBEo 
. . . [I MSA. i 9 1 6 1 - B DEERING AVE. • CHATSWORTH. CA 91311 a 

-e���A�?.!* ��!=o���)�����2c�rS!�ts��%1!Jes9���P�PZPot;&�� ll 11:l1J' lt: MINIMUM SHIPPING & HANDLING of $2.50 for the firsl 3 lbs.. plus 25C for each addilionaJ pound Orders over 50 lbs. sent 
Jr•:J' ;t11 ''I ,JJr,..-;t lust in case. please include your phone no. Prices subject to change without notice. Wewilldoourbestto maintain f •n•:•::. U iPJI JUt, _Jonuary. 1 982. SC:X:KET and CONNECTOR prices based on GOLD. not exceeding $700.00 per oz. Credit Card 
•.r•Jt:r:: '1/llJ I/: r;t,orqed appropriate freight. 

Circle 308 on inquiry card. 

Ill NEOA 

ICN SERIES GOLD 
3 LEVEL WIRE WRAP 
SOCKETS 

• 10 �' ir. GOLD Plall'd Pins 
• Deep Chamlered Closed Entry 

Contacts 
• RN Side Wipe Contact Design 
• Phosphor Bronze Contact Material 
• Terminal Barbs Allow Sell-lock into 

PC Board 
• Rugged Socket Body Design 
• Deep Chamlered Closed Entry Coni acts PRICE 

PART NO. PINS 1 ·9 1 0·24 25·99 1 00-249 
RNSOBWWG 8 .6� .55 .49 .45 
RNS 14WWG 1 4  .75 .70 .65 .55 
RNS1 6WWG 1 6 . .85 .75 .70 .60 
RNS1 8WWG 18 1 .00 .90 .80 .75 
RNS20WWG 20 1 .20 1.05 .96 .9 1 
RNS22WWG 22 1 .35 1 .25 1 . 1 5  1.05 
RNS24WWG 24 1.35 1 .25 1 . 1 5  1.05 
RNS28WWG 28 1 .70 1.55 1.40 1.34 
RNS40WWG 40 2.20 2.05 1 .85 1 .60 

GOLD PLATED CO NTACTS N EW! / S E LECTIVE PLATED 
P I N S  THAT WILL SAVE 
YOU M O N EY BY 

T I N  
H A V I N G  G O L D  O N LY 

PLATED 
W H E R E  IT COUNTS! 

TAILS Same a s  above except p i n s  
a r e  selectively plated. 

PRICE 
PART NO. PINS 1 ·9 10·24 25·99 100·24 250·99 
RNSOBTWW .55 . . 50 .45 .41  .37 
RNS14TWW 1 4  .65 .5 5  .50 .47 .44 
RNS1 6TWW 1 6  .75 .65 .52 .51 .46 
RNSI BTWW 1 8  .90 .79 .75 .70 .65 
RNS20TWW 20 1 . 1 0  .95 .91 .87 .82 

. RNS22TWW 21 1 .25 1 . 1 5  1.05 .94 .89 
RNS24TWW 24 1 .25  1 . 1 5  1.05 .96 .89 
RNS28TWW 28 1 .50 1.45 1.35 1 .25 1 . 1 5  
RNS40TWW 40 2.00 1.80 1.60 1 .40 1 .30 

Call for RN High Reliability Wire Wrap Sockets page 
PRECUT W I R E  WRAP W I R E  
Precut  W i re Save T i m e  a n d  

Costs Les s  Than W i re on S 

Kyn;rr precut wuc All lengths are overall. rncludrng , .. strrp on each end Colors and lengths cannot be nuxedlor quantrty prrcmg Choose !rom colors Red (Rl 
Bl ue lUI Black fBI ond Yellow IYI 

/C /0 /M 
PART NO. LENGTH 100fTube 500�____!!!Q[l../T!!.!!L 
PGP025t• 2 5" $ 1 .38  $3.94 S6. 1 9  
PGPD30 t '  3 0 · 1 .43 4.25 6.78 
PGP03 5 t •  3 5" 1 .5 1  4.57 7.37 
PGP040 t •  4 o-- 1 .56  4.88 7.94 
PGPD45t•  4 5" 1 .63  5.21 8.54 
PGP050 t "  s o· 1 .69 5.54 9.1 3 
PGP055 t '  5 5" 1 .74 5.92 9 .72 
PGPD60t '  6 0" 1 .82 6.23 1 0.31 
PGP070t'  7 0"  2 . 1 9  7.44 12.44 
PGPOHO t •  8 0.. 2 .35 8.1 2  13 .79 
PGP09D t •  9 0" 2.46 8.92 1 5.01 
PGP I D D t •  1 0 0" 2.63 9.58 1 6.28 
t Specify package size when ordering: 1 00 {CJ, 500 {D). 1 000 {M). 
• Specily color when ordering. RED {R). BLUE {U). BLACK {8). & 

YELLOW (Y). �-x�r'!E!:__ I�ou wtsh
_

lo or�r (2) pkg 1 00 0  4 ··. Red· 
PGP040 M R  S l  9 4  S 1 5  88 

BUY PRECUT WIRE IN KITS AND SAVE 
PGPWKI" �9.95 PGPWK3" 

CaNTAINS CONTAINS 
200 3' 1 00 41 � .. 2SO 2 1 2 .. 500 4 112" 
200 3' C' 1 00 5" 500 3 500 5" 
1 00 4 " 1 00 6" 500 Jll�" 500 5112" 
PGPWK2" S24.95 500 4" 500 6 '  

CONTAINS PGPWK4" $59.95 
250 21 .... 150 5 .. CONTAINS 
500 3 1 00 51 ;/' 500 21· 2 .. 1 000 4 1r2" 
500 3

' .
.
.. 

1 00 6" 1000 3" 1000 s · 
500 4" 1 00 61 1 .. 1 000 31 � .. 1000 s--

250 4 1 :' l OU ) '  : ooo 4" 1000 6" 
· Wire k1t assortments are avai lable in  the 4 colors mentioned above 
along with a rainbow assortment. Use color code {A) lor the rainbow 
assortment. I : I 



Unclassified Ads 
FOR SALE: AIM-65 wtth 4 K, assembler. BASIC. and new 
enclosure. In excellent worlcmg condrtion; S450. Assembled 
and worktng Vtdeo- I wtth 4 K. D/A. and AID (AID module 
needs work); 5300. Both for s 700. Also. video terminal; 
negouable. Dave Troutt 3 2 6 1  Michigan Ave . .  Costa Mesa. CA 
92626. (7 1 4) 546-7481 . 

FOR SALE: Amateur radto transcetver: SBD-Delta, 9-band. 
TENTEC. sohd state: 5690. Power supply: S90. Wtll conSider 
trade for computer equtpment. H . D. Chaptn, POB 1 9 1 8, Fort 
Collins. CO 80522. (303) 484-4 1 2  I 

FOR SALE OR SWAP: H-P microprocessor training 
course. Complete tn brand·new condition. Contains 5036A 
lab. 5004A Signature analyzer. and 5024A logic probe kit. 
52270 or swap for Tekrrontx 5658 oscrlloscope. Walter Lindell. 
7 5 7  Columbus Ave .. San Francisco, CA 94 1 33 .  

FOR SALE: OSI Challenger I P ,  Senes I (metal case). upgrad
ed to 8 K. swttch-selectable 1 or 2 MHz crock. tape read/wnre. 
pnnr at  300. 600 and I 200 bps, and CEGMON PROM ex
panded monnor: S 3 50. Vanety of tape software. tncluding OSI 
assembler/edrwr and extended monitor; SSO. Mike Frchtelman. 
72-6 1 1 1 3 St.. Forest Htlls, NY I 1 3 75, )2 1 2) 263-1 22 I evenings. 

WANTED: TRS-80 Level l! programs to swap: games. home, 
and busrness programs. Send tape. disk. or listrng with your 
name and address. George Vandervon. POB 1 99. San Marcos. 
TX 78666. 

FOR SALE: IBM Selectnc t/0 pnnrer. correspondence code. 
Wrth parallel rnterface (8 brts out. I brt rn) and dnver software 
for a 6502. Also. manuals and spare parts. S450 plus shipptng. 
AI Thomason, 2544 Unton #27,  Klamath Falls, OR 9760 1 ,  (503) 
883-3278. 

FOR SALE: Stnclatr ZXBO personal computer 1n perfecr condt
uon. 16 K programmable memory, 8 K floating-point BASIC. 
and ZBOA processor. Manual rncluded. plus subscription ro Sync and all back ISsues. Clock speed IS 3.25 MHz. 5240 or 
best offer. Cost s 350 new. Brad Konra. Sprrng HrU Farm. Easton. 
PA 1 8042, )2 1 5) 252-7 1 34 . 

FOR SALE: C I P 1n good condition. Wtth 8 K. case. power 
supply. manuals. BASIC rnstructron book. R/F modulator. 
cables. and demons[(atron tapes. Best offer takes aiL Mike Krrk. 
1 205 Washtngton, Fnona, TX 79035, (806) 247-3767 
weekends. 

FOR SALE: ADDS Regent I 00 vtdeo termtnal. like new: 
S 600. US Robotrcs auto-answer/orrgrnate modem Model USR 
320; s 1 00. lnterTec Inter Tube 3 vrdeo rermrnar. one-month old: 
5600. Jack Hardman, 600 Conlandt St.. Bellevtlle. NJ 0 7 1 09. 
(20 1 ) 75 1 -3005. 

WANTED: Nonprofrt mrcrocomputer club rn France requests 
contacts wrth srmrlar organrzatrons rn [he Unrted States and 
Great Brrtarn. wrth specral regard ro software. We also seek 
reprrm rrghts of magazines and benchmarks . . and software for 
our organrzatron·s two radro stanons. AMIF. 6 rue des Ormes. 
94 1 20 Fomenay·Sous·Bors. France. 

FOR SALE: LSI- 1 112 complete system. WH-I I A  with 64 K. 
three WH- 1 1 -5 senal cards. WH-27 dual 8-tnch flopptes. 
WH- 1 4  pnnter. Hazeltrne 1 5 1 0 rermrnal. and AJ acoustic 
coupler. Runs UCSD Pascal or DEC PDP-1 1 /03 software. Best 
offer. F. Monaco. 5 70 C. Connor Rd . .  West Potnt, NY I 0996. 
(9 1 4) 446-42 1 7 . 

WANTED: Hewlett-Packard HP- 1 9  calculator tn good condi
uon. John Dtlday. 62 1 Vtckers Ave . .  Durham. NC 27701  _ 19 1 9) 
682- 1 1 2 1  

FOR SALE: Commodore PET computer. 8 K upgraded to 
32 K. wuh rape dnve. keyboard. and screen: 5950. DeLrnn 
Shrelds. 903 Emerpnse Dr . .  Surte I .  Sacramenro. CA 95825. 
(9 1 6) 929-7670. 

FOR SALE: H-8 64 K Tnonyx board, H-8-5 Interface. H-1 7 
drsk controller only. and H-P termrnal (unmodrfiedj; s I 200. Joe 
(toss. 80 I 0 East Ztmmerly. Wtchlta. KS 67207. (3 1 6) 685-8673 . 
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FOR SALE: Heath H-8 computer, 8 K programmable 
memory. 110 rmerface board. H-9 vrdeo rermrnal. BASIC. Ex
tended BASIC. edrror. games. and documentatron. s 500. AI 
Meyer. 28 Sktpper Dr .. West lsltp. NY I 1 795, (5 1 6) 422-089 1 .  

FOR SALE: HP-262 1 A video-display termtnal in onginal box 
wrth au manuals. Thrs rs a professronal unrt wrth two pages of 
memory. scroll up/down. prevrous/next page. addressing. 
edirrng. N-key rollover. auto repeat any key. and detached 
keyboard. It rs capable of drsplaying control characters as a 
selectable mode. In mtnt condition. I pay shipping. s I 095 takes 
rt.  Three Heath 8 K programmable-memory boards with DIP 
switcttes for address and one Heath WH-8- 1 6  16 K 
programmable-memory board. All manuals. etc.. included. 
Seven TMS 4044-4 4 K programmable-memory chips. 1 pay 
shipping, S 4 1 9  takes It all. Bnan Branson, 2 2 5 5  Cahuilla Rd. 
# 108, Colton, CA 92324. (7 1 4) 824-0 1 44 .  

FOR SALE: Commodore P E T  Model 200 I with 8 K pro
grammable memory. a self-contained cassette recorder. original 
documentatron. Hayden's Basrc BASIC book. and a cassette 
with many programs. S450, you pay shipptng. Expand thiS PET 
with BETSf PET to S- 1 00  Interface with an Expando-Ram with 
24 K of addi[lonal programmable memory. Also coma ins four 
2 K PROM sockets. Includes power supply and documenta
tion. An additional S 300. John Lemkelde, 5980 Bull Rd . .  Dover. 
PA 1 73 1 5. )7 1 7) 292-4933. 

FOR SALE: ADDS Regent 200 editing termtnal wtth pro
tected fields. half-imensrty. blinkrng. and reverse vrdeo. Lrke 
new: S 750. North Star srngle-densrty drsk comroller and SA-400 
mrnrfloppy dnve; 5350. IMSAI PIC-8 pnoncy rnterrupr controller 
and programmable clock. New: S 75 .  IMSAI MPU-A 2.0 MHz 
processor card: S SO. D.  Sellar. 6 1 6  Nonh Delaware Ave .. 
L tndenhurst, NY 1 1 75 7 .  

WANTED: Nonfuncttonal Hazeltine 1 500 CRT, with or 
wrthout tube. to be used as spare pans for my own flaky 
Hazeltine 1 500. James Vliet. 32 Wesley St . .  Monmouth Beach, 
NJ 07750, (20 1 ) 222-4 3 1 3  evenings. 

FOR SALE: Compucolor Model 4. 1 6  K mtcrocomputer with I 0 1 -key keyboard. eight-color diSplay, Disk BASIC language. 
software. and manuals. Hardly used: S I 000/offer. Kathy Silva, 
2954 Kllkare Rd . .  Sunol, CA 94586. )4 1 5) 862-2 1 46, 792-9800. 

FOR SALE: Lear-Siegler ADM3A termtnal with uppercase/ 
lowercase read-only memorres. 80 columns. 24 rows. absolute 
and rndrrecr cursor addressrng. Includes operaror's manual. Ex
cellent condttion: 5650. Shugart SA-80 I 8-tnch floppy-disk drive 
wrth power supply and cabrnet with fan. Includes manuals. 
Good condttton: S 550. Dave Gewtnz. 120 1 ) 796-3 1 40. 

FOR SALE: Drum memory. mtlttary atrborne type. Over 1 00 
RNI heads {no dnve elecrronrcsj. rncludes I 10 VAC dnve 
motor: S 100 plus shtpptng. Also. Processor Technology pro
grams on cassette {CUTS format). never used: Trek-80 {Startrek 
with sound), Software # I  (8080 assembler), and FOCAL lan
guage: s I 0 each. George 8ontcano. 5 Southvtew Dr . .  Apt. #D, 
Htbbtng. MN 5 5 746, (2 1 8) 263-5306 after 4 p.m. 

FOR SALE: Dtgnal Group ZBO computer (26 K) with dual 
Phi·Decks {extra controller board). pnnter B. full-funcrron ASCII 
keyboard, video modulator. 32 K stanc (TMS-4044, etc.) bare 
board, and lots of software (tncluding Sargon. Business BASIC. 
MaxiBASIC Mint and Ttny BASIC and games). Complete with 
full documentarian. but no covers. Includes the Audio ROM 
and Pllt ROM. s 1 500. D.M. Lazok. I 1 6 1  Nonh Cherrywood 
Dr .. East Layton. UT 8404 1 ,  )80 1 )  766-0885. 

I 

WANTED: S- 1 00 adapter board. any type. Also. schematic 
and parts hst for Processor Technology CUTS. I have some PT 
boards and want ro interface wrth a single-board computer. 
Larry Bates. 39 Hanover St.. Asheville. NC 28806. 

FOR SALE: Complete S- 1 00 vtdeo subsystem. Includes 
Polymorphic vrdeo terminal rmerface card. Sanyo 9-rnch video 
monrmr. Microage keyboard wrth 1 0-key pad. all cables and 
connecmrs. and complete documentation. Upgraded my 
system to VDT a her 1 8  months of no-problem use. S 350 takes 
it a ll. Joe Rothstein. 3529 Kaau St .. Honolulu. HI 968 1 6. 

FOR SALE: TRS-80 Model I with expansion interface. 48 K, 
RS-232C LNW double density, BD-Graphix, and Archbold 
speedup. Running over 6 months. Includes DOS plus 3.3D 
operattng system. s 1 500 or best offer. Ithaca lntersystems S- 1 00  
2 708/2 7 1 6  EPROM board. Factory sealed with 1 6  K o f  2708 
EPROMs. Must sell. S 1 50 or best offer. Mike Okrent. I I Prince 
Dr . .  Bethany. CT 06525, )203) 393-2662 . 

FOR SALE: PET and Apple software by Soh Sector. Includes: 
I . electrical engineering-ladder network analysrs. acrive filter 
deSign (lowpass. htghpass. bandpass. allpass). anenuator 
destgn, and Butterworth and Chebychev ftlter deSign: 2 . audio 
engrneerrng-passive crossover and rnductor design. acoustic 
speaker desrgn. and exponemral horn desrgn. For PET and Ap
ple on diSk and tape. Must sell. Send for complete program 
descnpuons and sample printouts. R . MaJef. 534 Apollo. 
Richardson, TX 7508 1 

FOR SALE: Back ISsues of BYTE from September 1 97 5  
through June 1 980. Highest reasonable brd. Gary Dawkins. 
3523 Bunyan, San Antonto, TX 78247. (5 1 2) 494-5995. 

FOR SALE: First 60 ISsues of BYTE )ISsue # I  through vol. 5, 
no. 8) in excellent conditton. S 1 20 plus shipping. Shtpped only 
to areas seNed by UPS (shipping charges COD) . Send name, 
address (no POB numbers). certified check or postal money 
order. and SASE for return of check. Sorry, wtll not sell pantal set 
or return checks without SASE. David B. Lamkins. 56 Lakeshore 
Dr . .  Marlboro. MA 0 1 752.  (6 1 7) 48 1 -6 1 92 6 to 9 p.m. ET. 

FOR SALE: H- 1 7  floppy bare board (Heathkit) wtth all com
ponents. including read·only memory. hardware. and instruc
tion manuals. No cable. disks. or cabinet. 595 . Anthony J. 
Gasbarre, (603) 847-9797. 

FOR SALE: H-1 1 3 2  K-byte memory board: 5320. Two 
DLVII senal interface: S 8 5  each. H - 1  I complete wtth 40 K-byte 
memory, DLVII. boot and memory test board. and LTC option: 
S 1 4 50. Mike Kennedy, 3630 South Kenwood Lane. Phoenix, 
AZ 85282. (602) 978-0748. 

FOR SALE: Computer tdeat for personal finances. begtnners. 
and brrght youngsters. Complete wrth vrdeo monrtor. 
keyboard. multrpurpose cassette recorder. blank cassettes. 
prerecorded game cassettes. comprehensNe how-to manuals. 
creative graphics book. eight-lesson cassette rnstrucrron course, 
and all necessary connection cables. Assembles rn I 5 minutes. 
LotS of software a vailable . Complete package for S400 or best 
offer. Mtke Sutherland, 4 19 East Pershing St . .  Appleton, WI 
549 1 1  

FOR SALE: Scantron optical mark reader Model 5098-2. 
Good for reading rest answer sheets. other data records, ere. 
Three years old; factory reconditioned. Excellent operatrng con· 
dition. s I 200 or best offer. Municipal Personnel Service. 1 67 5  
Green R d  .. A n n  Arbor, Ml 48 1 05, (3 1 3) 662-3 246. 

I UNCLASSIFIED POLICY: Readers who are soliciting or giving advice, or who have 
equipment to buy, sell or swap should send in a clearly typed notice to that effect To be 
considered for publication, an advertisement must be clearly noncommercial, typed double 
spaced on plain white paper, contain 75 words or less, and include complete name and 
address information. 

-

These notices are free of charge and wil l  be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 
can engage in no correspondence on these and your confirJ'!'lation of placement is ap-
pearance in an issue of BYTE. . 

Please note that it may take three or four mohths for an ad to appear in the magazine. I 



Reader Service . 
Inquiry No. Page No. 

1 47th STREET PHOTO 325 
2 A.S.T. RESEARCH 238 
3 AB COMPUTERS 457 
4 ABM PRODUCTS 194 
5 ACCESS 460 
6 ACE COMP. PROD. 474 
7 ACTEK 359 
8 ACTION COMPUTER 89 
9 ACTS AUDIO I N C  288 

10 ADV.COMP.PROD. 482, 483 
1 1  ADV. D I G I TAL PROD. 464 
12 ADV. DIGITAL PROD. 470 
13 ADV.MICRO DIGITAL CORP. 167 
15 ADVENT PRODUCTS 232 
17 ALL ELECTRONICS CORP 387 
19 ALPHA BYTE STORAGE 124, 125 
20 ALPHA BYTE STORAGE 139 
21 ALPHA BYTE STORAGE 1 55 
22 ALSPA COM P.SYS. 73 

ALTERNATE WORLD SIMU. 288 
23 ALTOS COMP.SYS. 1 68, 1 69 
24 AM DEK CORP. 85 
25 AMER.SQUARE COMP. 180, 181  
27 ANCRONA 276, 277 
28 ANDERSON JACOBSON 357 
29 A N DERSON JACOBSON 369 
30 APPARAT INC 2 1 3  
3 2  APPLICATIONS GROUP 460 
33 APPLIED ANALYTICS 222 
34 APPLIED M I C RO TEC H N .  1 8  
35 ARCHIVES, I NC. 468 
36 ARRIX LOGIC SYS. I NC. 472 
37 ARTIFICIAL I NT'L.RESRCH 466 
38 ASAP COMP.PROD. I N C  236, 237 
39 ASAP COMP.PROD.INC. 307 
40 ASHTON-TATE 293 
41 ATON I NT'L. 352 
42 AUDEC CORP. 328 
43 AUTOCONTROL I N C  464 
44 AUTOMATED EQUIP. 284 
45 AUTOMATED EQUIP. 359 

AVOCET 385 
46 AXIOM CORP 267 
48 B&B ELECTR. 462 
47 B&B ELECTR. 468 
49 BARRETO & ASSOC. 1 7  
5 0  BASF SYSTEMS 265 
51 BAY TECH N ICAL ASSOC. 345 

BEECH AIRCRAFT CORP. 2 1 7  
BELL,JOHN E N G R .  463 
BETA COMP.DEVICES 289 

53 BISON PRODUCTS 340 
54 BIT BUCKET, THE 468 
55 BLAT RESRCH & DEVELP. 345 
56 BLUE LAKES COMPUTI N G  340 
57 BOWER-STEWART 466 

BRADY, PAUL T. 470 
58 BULLSEYE SOFTWARE 470 
59 BYTE BOOKS 1 99 
60 BYTE BOOKS 231 
61 BYTE BOOKS 333 
62 BYTE BOOKS 337 
63 BYTE BOOKS 341 

414 BYTE BOOKS 375 
BYTE SUBSCRIBER 373 
BYTE BACK ISSUE 396 

64 BYTEK COM P.SYS. 402 
65 BYTEWRITER 466 

421 C. I TOH 287 
66 CALICO SYSTEMS 1 46 
67 CALIF DATA CORP 460 
68 CALIF. DIGITAL 484, 485 

CALI F.MI CRO COMP. 300 
70 CDR SYSTEMS 464 
71 CH ECK-MATE 462 
72 C HECKS-TO-GO 34 
74 C H I PS & DALE 464 
75 CHRISLIN I N DUSTRIES 3 1 1  
7 6  CLEV.CONS.COMP. 459 
77 CMC,INT'L. 1 49 
78 CMC, INT'L. 1 58 
80 CMC, I NT'L. 342 
79 CMC, INT'L. 368 
81 CODEWORKS, THE 406 

401 COLONIAL DATA 405 
407 COLU M BI A  DATA PROD. 241 
408 COMMODORE BUSN.MACH. 75 

82 COMMUNICATIONS ELECTR. 449 
83 COMPO N E NTS EXPRESS 262 
84 COMPUDIAL, I NC. 196 

COMPUMART 70, 71 
COMPU PRO/GODBOUT 104, 105 

85 COMPUPRO/GODBOUT 1 06 

Inquiry No. Page No. 

86 COMPUSERVE 376 
87 COM PUSYSTEMS INC. 460 
88 COMPUTER AGE 334 
89 COMPUTER DISC.OF AM. 224 
90 COMPUTER EXCHANGE 283 
91 COMPUTER FURN.& ACCSS. 240 
92 COMPUTER M A I L  ORDER 2 1 1  
9 3  COMPUTER PLUS 476 

COMPUTER PROFESSNAL 256, 257 
94 COMPUTER SHOPPER 400 
95 COMPUTER SPCLTIES. 200, 201 
97 COMPUTER TOOLBOX, I N C. 466 

COMPUTER WRHSE. 247 
98 COMPUTERIZED MNGMNT.SYS 474 
99 COMPUTERWARE 391 

403 COMPUTERWORLD I NT'L. 367 
101 COMPUTEX CORP 78 
1 02 COMPUVIEW PROD. INC.  66, 67 
1 03 CONCOMP I N D. 271 
1 04 CONCORD COMP.PROD. 345 
1 06 CONSUMER COMP. 1 65 
1 07 CONSU M E R  COMP. 469 
1 08 CONTEXT M A N G M NT.SYS. 23 

COTTON ASSOC. 466 
CP AIDS 373 

1 1 0  CPtJ SHOP, THE 473 
CROMEMCO Cll  

1 1 2  CRO M EMCO 1 
1 1 3  CROMEMCO 2 

CYBERN ETICS I N C  1 57 
DATA DISCOUNT CTR 254 

1 1 5 DATA STA N DARD 292 
1 1 6  DATAFACE 184 
404 DATAMAC 435 
1 1 7  DATASOUTH COMP.CORP. 1 45 
1 1 8  DATASOUTH COMP.CORP. 392 
1 1 9  DEALIN ELECTRONICS 460 
1 2 1  DESIGNER SOFTWARE 1 29 

D I G ITAL EQU I PM ENT 390 
1 22 D I G ITAL GRAPHIC SYS 226 
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I I  304 Clocked Interrupts for the COSMAC Elf Price 
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Simon Smith 

34 Dover Street 
London W 1 X 3RA. England 

Andrew Karnig 
Andrew Karnig & Associates 
Kungsholmsgata n 1 0  
1 I 2 2 7  Stockholm, Sweden 

It looks like our  a rticle on the IBM 
Personal Computer rea lly hit the 
spot. Phil ip Lemmons' report, "The 
IBM Personal  Computer: First Im

pressions. " was voted number one 

by our readers . Phi l  will receive the 
S 1 00 kitty .  Steve Ciarcia placed 
second with his article. "Build an 
Intell igent EPROM Programmer."  
He' l l  receive 5 50. As Steve put  it. 
it's not so bad ta king second place 
to IBM.  A close third pla ce goes to 

Ken Clements and Dave Daugher
ty for " Ultra-Low-Cost Network for 
Personal  Computers . "  Evidently 

our readers found the authors' 
low-cost approa ch to networking 
intriguing in its simplicity. 

M rs .  G u rit Gepner 
1 1 5 Yosephtal Street 
Bat Yam. Israel  

Mr. Hans Csokor 
P ublimedia 
Veithgasse 6/3 
A- 1 03 7 Vienna.  Austria 
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I 
To get further information on the products advertised in BYTE, fill out the reader seNice card with your name and address. Then circle the ap

propriate numbers for the advertisers you select from the list. Add a 1 2-cent stamp to the card, then drop it in the mail . Not only do you gain infor
mation, but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger BYTE. The index is pro
vided as an additional service by the publisher, who assumes no liabil ity for errors or omissions. *Correspond directly with company. 
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� ��II I SUBSCRIPTIONS 

I For a subscription to BYTE, please complete this card. 

I' Name 

Address ----------------------------------
City ----------------------------------

' State ____ Zip _____ Country ____________ _ 

I 
Card No. ------------------------------
Expiration date ---------------------------

1 Four digits above name-Master Charge only 

Signature Date ______ _ 

I Please allow eight weeks for processing. Th•nk you. 

USA Canada 
Mexico 

D l year D $ 1 9  D $ 2 1  
D 2 years D S34 D S3B 
D 3 years D $ 49 D sss 

D S 43 Europe (air  del ivery) payment enclosed 

D S 3 5  Elsewhere (surface mail)  payment 

enclosed 
(Air mail  rates available upon request) 

Pl••se r•mlt In US funds dr•wn on • 
US b•nk. Th•nk you. 

D Check enclosed (Bonus: [North America 
only] one EXTRA issue-receive 1 3  issues for 

the price of 1 2) 

D Bi l l  me (North America on ly) 

4 1 1 2  

r - -- ----- - - - - - -

D 1 year 
D 2 years 

D 3 years 

USA 

D S l 9  

D S34 
D S49 

Canada 
Mexico 

D S 2 1  

D S3B 

D SSS 1, For a subscription to BYTE, please complete this card . 

Name ____________________________________ ___ 

I Address ---�------------------------------- D S43 Europe (air  del ivery) payment enclosed 

D S 3 5  Elsewhere (surface mail) payment 

enclosed 

1 City 

State _____ Zip ______ Country _____________ _ 

(Air  mai l  rates avai lable upon request) 

Pl••se r•mlt In US funds dr•wn on • 
US b•nk. Th•nk you. 

I Card No. 

Expiration date ___________________________ _ 

� Four digits above name-Master Charge only __________ _ 

D Check enclosed (Bonus: [North America 
only] one EXTRA issue-receive 1 3  issues for 

the price of 1 2) 

I Signature Date 

Please allow eight weeks for .vrocesslng. Thank you. 

D B i l l  me (North America only) 

41 1 2  

------ -- -- - -- -- ----- - - 

Don 't M iss An Issue! 
Have BYTE 
delivered to 
you r  door. 

Each month BYTE wil l  bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa
tion presented in the pages of BYTE. 

With BYTE you'l l  a lways be among 
the first to know about the important 
b reakth roughs, wort h w h i l e  new 
equipment, and innovative projects in 
the world of computing. 

CHALLENGE US to del iver the very 
best ideas in microcomputers and ad
vanced technology to you. Return the 
attached card today! 

Subscribe to ,BYTE-the world's 
leading computer magazine . 
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E lepha nt'" floppies. 
They're guara nteed to meet or beat every i ndus
try standard for q u a l i ty. They come standard with 
rei nforced h u b  rings at no extra cost. They come 
in every pop u l a r  5Y4"model, in both hard and 

soft sector. And they sel l  at some of the lowest 
prices in the busi ness. 
E lephant F lexi ble Disks. 
They're heavy d uty. They work for pean uts. 
They never forget. Get yourself a tru nkfu l .  

II 

HEAVY DUTY SKS. 
Distr ibuted Exclus ively by Leading Edge Products, Inc. , 225 Turnpi ke Street, Canton, Massachusetts 02021 

Ca l l :  tol l -free 1 -800-343-6833; or i n  Massachusetts ca l l  col lect (6 1 7) 828-8 1 50.  Telex 9 5 1 -624.  

Circle 207 on i nqu iry card. 



. . .  SEEMS THE ONLY 
THING EXPANDABLE 

ABOUT MY COMPUTER 
IS THE UNE OF 

EMPLOYEES WAITING .. 
TO USE IT." 

often, a small business will make a 
major investment in a computer system only to 
find out, a year or so later, that they have out
grown it. The computer can't keep up with the 
need for more work stations, for more job func
tions, for more multi-user operations, and your 
initial investment is jeopardized. 

If you're a first time computer buyer, you 
should know that system expandability is a big 
advantage of Ohio Scientific computer systems. 

A business can start with a modestly priced 
floppy disk based computer to handle many 
office functions. Later, as your business needs 
grow, you can easily and economically expand 
upward to our series of hard disk based com
puters, adding more users for accounts receiv
able, general ledger, payroll, inventory, word 
processing and much more. 

Don't catch yourself second guessing the 
computer you buy We're convinced that the 
more you compare, the better we look. 

Ohio Scientific computer systems are sold by 
more than 400 dealers nationwide. For the one 
near you, call 1-800-321-6850 toll free. 

IHII IIIENTIFII 
a A¢,KcM Company 

1 333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 • (21 6) 831 -5600 

The expandable small business computer 

Circle 277 on i nqu i ry card. 
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