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Hop on a Nasbus
to 32K of memory now

The Nascom — 1 is designed with expansion in
mind. This is made possible by using the best
products available. The Z80 microprocessor
incorporated in the basic system is so
powerful it can support 64K bytes of memory
and 256 ports. To utilize this capability, we
have designed the buffered 77 — way Nasbus.

With this arrangement, the way is clear for
considerable expansion, starting with our new
memory expansion board. It has 16 memory
sockets and two EPROM sockets. Therefore,
you can fill it with 4K dynamic RAM up to a
maximum 8K or with 16K dynamic RAM up
to a maximum of 32K. A 2K Tiny BASIC in
EPROM has been developed for the board.

To go with the board, we have produced a very
flexible 1.0 board with three P1Os each giving
two, 8bit ports, plus a UART for serial
interface.

As you start building up your Nascom system
you will need a convenient means of storing
boards. Our new, custom-designed, Vero frame

UK National Distributors
Camera Centre,
Barrow-in-Furness, Cumbria Oldham, Lancs

Crystal Electronics, Lynx Electronics,
Torquay, Devon Chesham, Bucks

Electrovalue, Microdigital,
Egham & Manchester Liverpool L2
Eley Electronics, Teleplay,

Glenfield, Leicester New Barnet, Herts

Henry’s Radio,
London W2

£4.00 (inc. VAT) per head if there is sufficient demand. >{

Please send me

....................... tickets to your seminar at £4.50 each and
further details on Nascom-1 expansion products/Nascom-1
Kit/Int. Nascom Microcomputer Club.*

*delete as applicable

Nascom Microcomputers

92 Broad Street, Chesham, Bucks.
Tel: (02405) 75151

Lock Distribution,

will allow for a Nascom — 1 to link through a
buffer board to a 77-way Motherboard. There
is then the option of eight or more expansion
boards. To power this capability there is a
new 8.5 amp power supply especially designed
for the frame.

No other system offers so much at such & low
cost. And it all starts with the basic Nascom —
1 kit which for just £197.50 offers an
intelligently usable system with video and
cassette interface, a full alpha-numeric
keyboard and a mighty CPU chip. So if you
want the best — make it a Nascom system.

Nascom-1 Kit still only
£197.50 +VAT

Stop press...

Microcomputer Seminar

Nascom Microcomputer'’s highly successful seminar is coming
to Bristol. The programme will be similar to London and
Manchester, both of which were sold out. The day includes
five lectures, demonstrations and an open forum, Venue is
the Dragonara Hotel, Bristol, Saturday, October 14th,

09.50 to 17.30.

Admission: £4.50 (inc. VAT). Lunch will be available at

Name

Address

Tel. No

Cut out coupon and post to Nascom Microcomputers,
Cheques and PO's should be made payable to Nascom

Microcomputers.
cmy )
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Nice one NASCOM
Say no more

Airamco Ltd.

MICRO COMPUTER PRODUCTS

Distributors for JADE COMPUTER PRODUCTS

__All products brand new with

full industrial specification

CUTS CARD 15 CUTS above the rest
TRITON IMPRESSIONS 19 Colling all TRITON users
EAST COAST REPORT 21 Important show for US
TRITON BASIC 23 Tryiton Triton
MICROFILE 30 Gary Evans in training
EDITORIAL ADVERTISING PRODUCTION

Halvon W. Moorshead

Ron Harris B.Sc

Gary Evans

Jim Perry

Phil Cohen B.Sc, William King
John Koblanski

Steve Ramsahadeo

Paul Edwards

Margaret Hewitt

Andrew Scott

Kim Hamlin, Bren Goodwin
Tim Salmon, Val Tregidgo
Mark Strathern (Manager), Tom Moloney

INTRODUCTION

The first issue of any magazine is an exciting time —

certainly for the people working on the project and,
hopefully, for the readers. Computing Today,
although presented free with ETI, is just such a new
magazine, which will have a style and identity of its
own.

Computing Today will cover the fields of com-
puting, from the home, education, and small business
viewpoints. Computing to us will mean everything
from the complete small business system, floppies
and all, to a single bit micro in a control application.

The growth of small systems over the past few
years has been astounding the reasons for this
growth are many and varied — we won’t go into them
here — and it is our hope that the next few years will
see this expansion maintained.

One of the reasons for launching Computing Today
was the fact that it was no longer possible to devote
enough space within ETI to cover this important area
of small systems without sacrificing other features of
ETI that are equally important to many of our
readers. ETI plus CT will allow us to keep everybody
happy.

Although this first issue of CT is only 32 pages, if
the growth we mentioned is maintained, rest assured
that CT will grow to keep pace.

This first issue of CT is published to coincide with
the launch of the TRITON, an exciting new system for
the hobbyist/education areas. CT has similar, equally
exciting projects in the pipeline and if you don’t want
to miss out on important news and developments in
Computing be sure to read us every month.
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$100 COMPUTER CARDS KIT
Mother Board . ...... £71.00
Desk Top Rack, 12 slot mother
board + 15A @8V, 2A @ + 16V
£199.00
Jade 8080A CPU BOARD £75.00
Jade Z80 CPU BOARD 2MHz .
£99.95
Jade Z80 CPU BOARD 4MHz
£112.50
Jade Serial/Parallel | /O BOARD
£93.70
EPROM
£44.95
(16x2708 or 2716) WITH 8
2708s £97.46

Jade REAL TIME CLOCK BOARD

£93.71
Problem Solvers 16K STATIC
RAM 450nS
16K STATIC RAM 250nS
Jade 8K static RAM BOARD
450nS £94.50
Jade 8K static RAM BOARD
350nS £104.95
Jade 8K static RAM BOARD
250nS £127.50
S.D. Sales "EXPANDORAM"’
Dynamic Memory 375nS access

time 8K o 8 inh e £113.25
Memory 375nS access time 16K
............... £189.00.
Memory 375nS access time 32K
............... £297.00
Memory 375nS access time 64K
............... £513.00

VERSAFLOPPY DISK CONTROL-
LER (up to 4 drives 5% " or 87)
&1:1.7.5
SHUGART 8" Drive . .. .. e
PERTEC 5% " Drive

Components

2708 1024x8 EPROM £6.99

2716 2048x8 EPROM £29.90

(intel)

2516 2048 x 8 EPROM . .
.............. £29.90

(equivalent of above) T.I.

1702 256x8 EPROM  £4.85

2104 4096x1 DRAM  £3.50

Sifopiats s o £26.00
2107B-4 4096x1 DRAM . .

............... £3.50

Bifors Lt £26.00

Note New Low Prices 16K

Memory

4115 5kM DRAM .. £9.99

4116 16kx1 DRAM  £14.99

Sifor et e £108.00

B8 21P PIA¥ Tt E,” S0 £5.90

LAY 51013 UART« 7 ... ..£4.50

AY51014 UART(5V) . £6.50

AY53600 ENCODER . £9.99

SOBOAICRU -5 e £8.99

BARE
ASSEMBLED  BOARD
£82.50 £26.25
£122.50 £22.50
£138.75 £26.25
£149.95 £26.25
£134.29 | £22.50
£82.46 £22.50
£134.96 £22.50
£134.96 £22.50
£270.00 -
£296.00 il
£112.50 £19.95
£119.96 £19.95
£142.50 £19.95
£229.00 | £189.00
£337.00 | £297.00
£553.00 | £513.00
£165.00 —
£385.00 =
£225.00 s

1pt A b
21L02-1 450nS £1.20
B.fan A s Sy £7.92
271.02P50NSH: ¢ e £1.40
Bifarin i S £9.60
2112-1 256x4 (450) . £2.25
4044 4Kx1 (450) ... £7.45
4045 1Kx4 (450) ... £8.25

Used North Star Mini disk sys-
tem + controller + some sott-

WRKE! .48 g A £399.00
82T v vl R bt £2.49
B8R0 . LR ETE £2.75
8224:4% 1.5, AR £7.46
82265 s rileaei el £2.95
Sl PRl S £9.50
38821 i LSS £9.50
S100'Skts. i L nk A £3.30
Textool 24 pin Zero

foree Skt Ll i Rh 160
4115 8kx1 DRAM £9.99
SULS A5 sl £1.25
8TLS97 " b ety vpos: £1.25

All Prices EXCLUDE VAT @
8%.
Trade discounts on Quantity
Please add £1.00 P&P for
S100 items then add VAT @
8%. :
24-hr. Ansaphone order service
with ACCESS or BARCLAY-
CARD.
MAIL ORDER ONLY

P\ N

For components please add
40p P&P, then add VAT @ 8%.

AIRAMCO LTD~
30 WITCHES LINN
ARDROSSAN
AYRSHIRE

KA22 8BR

TEL. 0294 65530

Semiconductor prices are
always changing and the trend
is generally downwards. So
ring for latest up-to-date details.
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NASCOM 1

Z80 Microcomputer kit

Undoubtedly the finest value for money
kit available anywhere. Fully socketed.

INTERFACE FOR:

The new low cost VDU - Tangerine 1648 TV (UH F)
(See page 16, ETI, Oct. ‘78 for feature details) TV Monitor
ORDERING INFORMATION Cassette
The normal KIT price is £139.86, which includes pos- Teletype
tage, packing and insurance and VAT @ 8%. HOWEVER, 32k Ram expansion board

as an introductory gesture we are discounting this price
‘by £10, for all orders received postmarked BEFORE 12th

| December, 1978. May be seen working
If you require further information, send an A4 sized 9a.m.-5p.m. Mon.-Fri.
self-addressed envelope. If you wish to purchase a kit
please send a cheque or money order made payable to: Callers welcome

TANGERINE COMPUTER Price £197.50 + VAT (8%)
SYSTEMS LIMITED Cal!érsecome STRATHAND ‘Callers welcome

RIVERMILL LODGE, LONDON ROAD, ST. IVES, A 44 ST. ANDREW'S SQ.
CAMBS. PE17 4BR GLASGOW G1 5PL
Tel. St. lves (0480) 65666 041-552 6731

Tel. order welcome with Access and Barclaycard
ane. :

B - BUls SUPER SMART NEW MONITOR FOR NASCOM OWNERS

FEATURES INCLUDE:—FULLY COMPATIBLE with existing hardware /software; NEW
TAPE 1/0 4 TIMES FASTER with extensive error checking (see cassettes below);
INTELLIGENT COPY command for program relocation; ARITHMETIC for address and
offset calculation; HEX KEYBOARD function — throw away your ASCII tables!: SUPER-
SHIFT allows all displayable characters to be entered from the keyboard: FLAG DISPLAY
shows the flags set — C, Z etc. when using the EXTENDED REGISTER DISPLAY which
shows the IX, 1Y etc. registers as well; SUBROUTINES include:—PSEUDO RANDOM
NUMBER GENERATOR; ASCII to PACKED BCD and vice-versa; VARIABLE INTER-
RUPTABLE DELAY; CHARACTER STRING OUTPUT; TABLE SEARCH: STRING
OUTPUT; CURSOR MOVEMENT; AUTO-RUN facility allows a high-speed tape to be
loaded and program executed with no operator intervention.

B.BUG is supplied in 2 x 2708 EPROMS which plug into your existing sockets. NO

MODIFICATIONS NEEDED. Demand will be high and orders will be handled in strict
rotation. Delivery currently ex-stock so ORDER NOW AND BE A ‘B.B."!

B-BUG in 2x2708's only £23.40 including documentation.
C10 DATA CASSETTES . .. 35 pence each (Nascom, Pet, TRS80, Apple, etc.).

Please add 30p p&p for orders under £10. VAT inclusive. E&O.E. Dealer enquiries welcome.

VIEWFAX LTD.

KING EDWARD BUILDING, CORPORATION STREET,
BIRMINGHAM B4 6SE.
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We take a look at one of the most advanced CPUs evaluation kits

The Nascom 1
Reviewed

THE NASCOM 1 Microcomputer kit was launched by
Lynx Electronics at the Wembley Conference in
November 1977. At that time, a sales figure of 500 kits
was anticipated but it has been so popular that orders
in excess of 10 000 kits have now been received. A
look at the main features of Nascom 1 will explain this
success.

For £197.50, you get:

A Z-80 CPU,

an uncommitted PIO,

2K of static RAM,

a powerful 1K monitor (in a 2708 EPROM)),

a TV modulator,

a full keyboard (assembled),

cassette or RS 232 interface (but not both at the

same time),

an IM6402 UART,

a double-sided PCB with plated-through holes,
- all other active and passive components, wire,

solder and complete documentation.

The system is easily expandable through a 43-way
edge connector but there is no on-board buffering

(due to cost) although Nascom’s plans for future

expansion include a buffer board. In order to have a
working microcomputer, only a power supply and a
domestic TV need be supplied, plus an ordinary
portable cassette machine for program storage.

Construction

Constructing the kit is an easy task for the ex- -

perienced constructor and even the first-timer should
have no difficulty, providing the detailed and com-
prehensive instructions are followed carefully. It is, if
anything, a little tedious — there are over 50 ICs,
sockets are provided for all of them.

The PCB is worth special mention for its superb
quality — a really professional job. All component
and wiring positions are clearly marked on the board
in a totally unambiguous fashion and since the
instructions include a detailed section on component
identification, there should be no location problems.
The PCB has wire links to be made, each selecting a
possible user option. Two deal with 1/0 port and
memory selection, three with the UART and one with
the on-board crystal clock. The instructions show
standard connections for these links and explain the
variations. They could also be replaced by miniature
toggle switches to allow experimentation.

COMPUTING TODAY — NOVEMBER 1978
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The keyboard is supplied pre-assembled and needs
only the addition of the RESET switch to complete it.
Again due to cost considerations, it is not ASCII
coded, but is scanned by hardware under software
control. Early keyboards had no engraving on the key
tops for shifted characters but this has been corrected
in a new version, which also has a more positive key
action. However, both suffer from the amazing lack
of a left-hand shift key!

Another minor criticism is the method of connec-
tion between the PCB and the keyboard. A multicore
cable with a 16 pin DIL header plug is used at each
end, which means that any strain on the cable is taken
by the soldered joints. A proper ribbon cable with
crimped connections to header plugs would be a
much more satisfactory solution.

Power supply

The power supply requirements are:

+ 12V @ 150mA,

+5V @ 2A,

- —5V @ 90mA

and —12V @ 12mA (for RS232 only).

Lynx supply a PSU kit as an extra but it does rather
let down an otherwise excellent product. The kindest
thing I could say about the design is that it is unusual.
It allows for further PSU Kits to be ‘parallelled off’ for
expansion. Early PCBs also has the + and - rail
markings reversed — one of the IC regulators’ con-
nections are incorrect, although the outline is right.
There is no provision for diodes to protect against

* -O +5V
é 1k
22k 820p
5k6 ’_II’—
15 14 16 2 3
VDUSEL TO
FROM.1C36 O—————1 7418123 4—o0 1cn
PIN 6 PIN 5
8 (see text)

e

Fig. 1. Circuit to overcome ‘snow’ on multiple VDU RAM access.

5



OFFF
USER RAM
gose ol g T iR
0C4F
MONITOR WORKSPACE
0C00
OBFF
VIDEO RAM
0800
07FF
SECOND EPROM SOCKET
ON PCB (UNUSED IN KIT)
0400
03FF
NASBUG EPROM
0000

Fig. 2. System memory

voltage crossover (although diodes are supplied in the
Kkit).

Now for the good news — the PSU is being com-
pletely re-designed and the parallel expansion

approach dropped. Instead there will be an 8 amp kit

for larger systems.

Memory and VDU

Before moving on to the operation of the kit, there are
a couple of other hardware points to be men-
tioned. Firstly, the arrangement for resetting the
CPU (by means of the RESET switch) would have to
be altered for use with dynamic RAM expansion. CPU
operation is suspended for as long as the RESET
button is held down, so dynamic RAMs (agsuming
they are refreshed by the Z-80) would soon forget
what they were doing. The buffer board will contain
circuitry to correct this.

Secondly, the modulator seems to produce a very
noisy signal. Picture quality is, to a large extent,
dependant on the ability of a domestic TV to reject
noise. Fortunately, commercial modulators are very
cheap to buy and easy to fit to the NASCOM 1, as
there is a 1V video signal output from the board.

NASCOM 1 uses a memory-mapped VDU, which
means that the video RAM is shared with the CPU,
the latter having priority. The instructions say that
the video is blanked during VDU RAM access by the
CPU but this is only partially true. In fact, the
blanking signal (VDUSEL) is not long enough, so that
a noise signal which shows as ‘snow’, especially on
multiple VDU RAM access, appears on the screen.

6

This can be simply corrected by using the circuit in
Fig. 1Pin 5 of IC 11 should be bent out from the socket
.and the connection made with an insulated ‘sodercon’

socket. Increase the potentiometer value until the
snow just disappears.

Display Format

The format of the display is 48 characters wide by 16
lines deep, which produces a very readable picture on
a domestic TV. The remaining 256 bytes (1024 — (48 x
16) = 256) of the 1K video RAM block are in the
margin of the display, since the video RAM address
counter is not disabled during the undisplayed por-
tions of the video signal. In addition, the bottom 15
lines of the display (plus margins) are scrolled by the
, monitor, making the unused RAM locations useless.
The fact that only 15 lines are scrolled leaves the
top line for header text or data. This is a very useful
feature, since almost all programs can make use of a
fixed display line. Figure 4 gives details of the VDU
addressing and scrolling.

Operating System

The operating system is held in a 2708 (1K x 8)
EPROM, which goes by the name of NASBUG. Since
July, kits have been supplied containing NASBUG
MK2 as the original version contained an error in the
serial input routine and a couple of errors in the
keyboard look-up table. However, these facts should
not detract from the excellent software which is
crammed into the 1K of NASBUG.

To call a command, only a single letter need be
entered, followed by a number of arguments in HEX.
Leading zeroes may always be omitted on input.

The commands are as follows:

modify: M aaaa

The monitor responds by printing address aaaa fol-
lowed by the contents of that memory location,
followed by a prompt and the cursor. If only
examination of the memory location is required,
pressing NEWLINE will step throtugh the memory
sequentially, printing information in the same format.
The command is aborted by fullstop newline. Memory
may be modified by entering new data after the
prompt.

tabulate: T aaaabbbb
Prints on the screen the contents of memory between
addresses aaaa and bbbb.

copy: C aaaa bbbb cccc

Copies a block of memory, length ccce, from address
aaaa to bbbb. Care must be taken that either bbbb is
greater than aaaa plus ccce or thatibbbb is less than
aaaa, otherwise the data block will be corrupted.

execute: E aaaa

Executes a program starting at address aaaa. There
are two occasions when no argument is required.
Firstly, if a program is aborted by the RESET button,
E NEWLINE will cause execution to start at the same
place as the previous E command. Secondly, at a
breakpoint, E with no argument will cause execution
to resume from the breakpoint.

break: B aaaa

Will insert a special code at address aaaa in a user
program. When this code is encountered during
execution it will cause the program to stop, display

COMPUTING TODAY — NOVEMBER 1978



Nascom

loBCA LINE 1 - 0BF9| UNSCROLLED TOP LINE
T080A - LINE 2 0879 /r
: 15
g : 5  SCROLLED
; 48 (HEX 30) WIDE :
ot ! ; ) il LINES
0B4A.-- ) LINE 15 -+ +0B79
OB8A - LINE 16 -+ -0BB9
MARGIN < DISPLAYED AREA : > MARGIN
< 10BYTES 7 € 6BYTES ™7

Fig. 4. VDU diagram

the registers and transfer control to the monitor. This
means that any of the monitor commands may then
be used. The BREAK command together with the
STEP command provide very powerful debugging
tools.

step: S aaaa

Will cause single step execution from address aaaa,
with the registers displayed as in break at each step.
Once single stepping is started, only NEWLINE need
be pressed for the next stop and as with the execute
command, the address will be assumed at a break-
point.

dump: D aaaa bbbb

Dumps the contents of memory locations aaaa to
bbbb to the serial output. Data is sent in blocks of 8
bytes, each with an address and checksum.

load: L

The opposite of dump. Loads data from the serial
input (usually from cassette). The input format is the
same as the dump output format (which is useful!).

Reflective Addressing

The monitor is made even more powerful by the use
of ‘reflective addressing’ in the RAM. Some of the
major routine addresses and data are found by the
monitor by looking in certain RAM locations. The
locations are set up at RESET but they can be
changed manually (or during the course of a pro-
gram).

The following data are found reflectively:

NMI routine address (used in single step and

breakpoint exit),

command table address,

CRT address which controls cursor and scrolling,

keyboard scanning routine address,

address of the keyboard lookup table and its length

and the stack pointer address for user programs

(i.e. end of RAM).

The use of reflection and a scanning keyboard‘ gives
NASCOM 1 the advantage that the meaning of the

DOMESTIC
. TV
Ml IN R/W SET
< 0
/\l l/\l CONTROL BUS
£
\ EXTERNAL
SELECT &
INPUTS o MODULATOR
% —
L Sl
LOG R
PORT % ENABLES LOGIC FOR
f b (DISTRIBUTED) |- (=) SINGLE STEP
o
. VIDEO

(HIGH ORDER)
CcPU
PIO 280 ADDRESS BUS

MK3881 MK3880

VIDEO
RAM logic

OPERATING OPTIONAL 1
PROGRAM FUTURE
‘ EX;ANSION _T

CLOCK A

poﬂm // g ——e}
o CLOCK A i i i CLOCK B

EPROM EPROM pam; | vy e B O

1K

E

E R/W

out RDATA

T DATA STATUS

\ P l\‘ ﬁ,.(, \ ﬁpl E\ Up‘ E\‘ ﬁ) Fig. 5. Block diagram of NASCOM system
WP | l

KEYBOARD

BUFFERS AND
[—— CLOCK LEVEL CHANGE

A FOR
i 3O SERIAL IN | CASSETTE
TAPE

> O SERIAL OR
i OUT) TELeTyPE
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Nascom

keys may be changed with ease and various com-
binations of simultaneous key pressing can easily be
detected and acted upon. An example of the use of
this feature is a program called SUPERSHIFT, by
Richard Beal. The @ key is utilised as a sort of control
key, enabling the complete character set of the MCM
6576 character generator to be used via the keyboard.

Summary

Overall, the NASCOM 1 is an excellent unit. It is easy
to level criticism at any product, especially one which
has been designed down to a price. rather than up to a
specification, but I think that the compromise has
been very successful in this case. There have been
delays in the delivery, mainly caused by underes-
timation of demand, which in turn has caused delays
in the development and despatch of the advertised
add-on goodies (up to and including mini-floppy).
Hurry up, Lynx.

To finish on a personal note, I’ve been using my
NASCOM 1 for about 5 months (it worked first time)
and I am very happy indeed with it. I can hardly wait
for 16K and an assembler (MENTAL NOTE: Must
send Christmas card to bank manager), although I am
continually surprised at what can be squeezed into
the 944 bytes available. The monitor is easy to use and
fairly comprehensive, bearing in mind that it is only
1K. Debugging is a doddle with breakpoint and single
step. NASCOM 1 is a real microcomputer at a
relatively low cost and should be easily expandable to
a really powerful system. Tl

)

Full 128 character set with ROM
encoder (Upper and lower case +
control shift).

Fully TTL —compatible —power
requirements + 5v-12v.

Supplied with full technical data,
code chart, pin connections, circuit
diagram and application notes.

THE TOTAL SOLUTION FROM

ALMARC

OF COURSE!

Now Almarc & Vector Graphic offer the complete solution to your computing
needs for £2300.00". The Vector MZ needs only the addition of a V.D.U. and
it's ready to go. Completely assembled and fully tested, the Vector MZ offers
the following features as standard: —

S-100 bus

4 MHz Z80A processor

158 instructions

Two quad density Micropolis floppies — over 630k bytes on line
Serial port

Two parallel ports

32K static ram .

12K prom/ram board with extended monitor

Extended disc Basic

Sim‘ply connect your peripherals (Elbit V.D.Us & Centronics printers are
available from Almarc) and you're up and running and, because the MZ uses
the S-100 bus, you can plug in a massive range of add-on units,

Ring or write for a demonstration to: —

ALMARGC DATA SYSTEMS LTD.

29 Chesterfield Drive
Burton Joyce, Nottingham
Tel: 0602 248565

‘Discount terms available

56-STATION ASCIlI KEYBOARD

NOW IN STOCK —

ASCIl KEYBOARD MODEL KB756

FANTASTIC

'VALUE AT £60

SELF-SCAN BALL MIRATEL
ALPHANUMERIC | VIDEO MONITOR
PANEL DISPLAY

16/18 position display
with 64 character reper-
toire, 5 x 7 dot matrix. In-
put 6-bit BCD-code,
power requirements
+5v, -12v. Character size
0.40" x 0.28". Overall
dimensions 8%" x2%"
x1%". Supplied with
full technical data. Price
£66.00 + 75p P&P + 8%
VAT (Mail order total
£60.21).

9" diagonal P4 phosphor
tube. Bandwidth 12 MHz
(-3dB). Input voltage
220V 50/60 Hz 24W. Out-
put voltage + 15V DC
(short circuit protected)
+12kV DC; 12.6V rms.
Supplied complete with
high & low voltage power
supplies, amplifier, and
attractive moulded
plastic housing including
space for keyboard. Price
£95.00 + carriage + VAT,

+£1.50 p&tp + 8% VAT (mail order total £66.42)

RCHASE-MITE
123P Alphanumeric
printer mechanisms

"Solenoid-operated page printer using
standard reversible typewriter ribbon.
Prints standard 64-ASCII character set
on 8%" paper (80 characters per line, 6
lines to the inch). Maximum speed 11
cps. Power requirements 115VDC,|
Compact,light-weightunit 9%lbs,
12" x 9" x 2% " Supplied complete with
full technical manual.

SPECIAL PU

BRAND NEW SURPLUS

ONLY £75

+£3.50 P &P +8% VAT
(Mail'order total £84,78)

We also specialise in: DEC minis — PDP8 and PDP11 processors, add-on memory,
peripherals and spares. Hard copy terminals — ASR 33 and KSR 33 Teletypes, Data
Dynamics 390, Texas Silent 700. Send for complete lists.

—————ELECTRONIC BROKERS LTD.
| === == 49-53 Pancras Road, London NW1 2QB.
L Tel: 01-837 7781. Telex: 298694.

HAZELTINE VISUALDISPLAY UN

IT
x Teletype Compatible "
% 12" Diagonal Screen
x TTY Format Keyboard
% 12 lines of 80 characters
% .64 ASCII Character Set
% 5x 7 Dot Matrix
x Switch-selectable
Transmission Speeds up
to 9600 baud
% Switch-selectable Parity
» Standard CCITT V.24 Interface

MODEL H-1000 PRICE £350 coriase

|
Also available: — and VAT
Model H-1200: Specification as for H-1000 except 24 lines of 80
characters displayed. Price £425.00 + carriage + VAT,
Model H-2000: Buffered/Editing model with direct cursor
addressing, dual intensity video, and detachable keyboard with
separate numeric and edit clusters. 27 lines of 74 characters.
Price £495.00 + carriage + VAT,

A copy of trading conditions supplied on request.
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This month we feature the first part of a software teaching: series

PART 1 Algorithms and flow charts

IT IS, UNFORTUNATELY, VERY EASY when
watching a computer in action to subconsciously
endow the machine with intelligence — under no
circumstances is this the case.

Regardless of whether you are programming in the
simplest of machine codes or the most sophisticated
of high level languages, there is no way that the
computer can do anything other than what it has
been programmed to do, and the signs of intelligence
that we seem to detect are present only because of the
skill of the programmer. In fact, programming today
is becoming quite a major business area, simply
because of the amount of skill involved. As with every
othér trade, however, there are various tools which
are at the disposal of the programer to help in in his
work — one of the most important of these being the
flow chart.

It does not matter what language we program in, be
it machine code or BASIC, the technique of drawing
and using flow charts is always the same.

We start with a problem, find an algorithm (finding
an algorithm for a problem means finding a method of
giving a complete and correct solution to the problem
in a finite number of steps) to solve the problem, draw
the flow chart and then write the program from the
flow chart. In order that one programer can under-
stand another’s work, certain conventions are
adopted when drawing flow charts (see Fig 1).

As a first example of algorithm and flow chart
drawing, we will take the case of a young person
applying for membership of a Social Club, wishing to
discover what fees are payable as an annual sub-
scription.

Consider the following —

“The annual subscription for a man is £10, unless he
is under the age of 25, when the subscription shall be
halved. The annual subscription for a woman shall be
£8, unless she is under 25, when the subscription shall
be halved. Married women applying for membership
shall be charged half the amount payable by a single
woman over 25.”

In this instance, it is unnecessary to find an
algorithm to solve the problem as we are only going
to use the flow chart as a means of simplifying the
wealth of information given above (see Fig 2).

So, for example, if you are a married female, it takes
only a moment’s glance at Fig 2 to answer the
questions ‘“Are you a man?”’ (no) and “are you
married?” (yes) to arrive at the knowledge that your
annual subscription shall be £4.

You can see from this example how the flow chart
helps to clarify and simplify an otherwise apparently
complicated problem.

We will now go on to consider the generation of an
algorithm, and to see how a flow chart can be drawn
once an algorithm has been obtained. As an example,
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Beginning BASIC

START BEGINNING POINT OF ALGORITHM

STOP END POINT OF ALGORITHM

L

A=B+C USED TO INCLUDE ALGEBRAIC OR LOGICAL PROCESSES

DECISION BOX USED TO INTRODUCE A MULTI-WAY BRANCH
INTO A FLOW CHART

DENOTES INPUT FROM KEYBOARD OR OTHER
INPUT PERIPHERAL

DENOTES OUTPUT TO TELETYPE, VDU OR OTHER
"R‘CNT OUTPUT PERIPHERAL

CONNECTORS USED WHERE TWO OR MORE LINES MEET

¢ {1

USED IN COMPLEX FLOW CHARTS WHERE BOX INTER
"> D& CONNECTION LINES WOULD OTHERWISE NEED TO CROSS

suB
B

Fig. 1. Flowcharting symbols

USED TO DENOTE THE FACT THAT THE PROGRAM BRANCHES
TO A SUB-ROUTINE AT THIS POINT (IN THIS CASE, LABELLED B)

we will look at how it might be possible to get a
computer to generate a representation of, and ran-
domly shuffle, a pack of cards.

The first thing we need to do is to decide what
would be an acceptable representation of the pack.
We could reasonably consider the problem solved if
the computer could be made to generate a list of the
numbers 1 to 52 in a random order, so that each
number from 1 to 52 would represent a different card.

The first method that springs to mind is to get the
computer to open a set of 52 storage locations. The
first random number between 1 and 52 can then be
generated and placed in storage location number 1
(the method used to generate the random numbers is

»
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ARE

YES
YOU UNDER | SUBSCFSIPTION
25?

SUBSCRIPTION | . (
£10 P

YES SUBSCRIPTIONL
£4

YOuU
MARRIED?

ARE
YOU UNDER
25?

SUBSCRIPTION ______.(5
£8

| SUBSCRIPTION
£4

STOP

Fig. 2. Fee fie foe or fum?

unimportant as far as the flow chart is concerned). A
second random number is then generated and placed
in storage location number 2, a third number in
storage location 3, and so on until all 52 storage
locations have been filled. -

Fig 3 shows a flow chart to describe this algorithm.
That appeared quite simple, didn’t it? But if we give
the problem some further consideration, you will see
it is possible, since the numbers we are generating are

random, to have generated two numbers which are’

the same. Indeed, this is most likely. This would mean
that we would have at least two cards the same
within one pack, and so our algorithm must be

considered incomplete (though on the right track). To *

make the algorithm work correctly, we will have to
include some form of check to ensure that when a
number is generated which has already been used, it
is not included in the list (see Fig 4 for a flow chart
which takes this point into account). If you look
through Fig 4, you will see that a number is generated
and then a check is made through all the storage

locations that have already been filled to see if the

number we have just generated has occurred before.

If it has, then the number is ignored and a new
random number is generated and checked; if it has
not, then it is inserted into the next empty storage
location. We then jump back and generate another
random number and the process continues until all 52
storage locations have been filled.

This algorithm and subsequent flow chart would
appear to be quite sufficient to solve the problem. But

10

GENERATE

RANDOM

NUMBER R
(BETWEEN 1 & 52)

l

PUT R
IN ADD 1
STORAGE TR
LOCATION
A
B |
A=52?
YES

«D

Fig. 3. Take a card, any card . . .

let us now consider this flow chart converted into a
program and being run on a computer. Remember,
every operation the computer executes takes some
finite time to perform, albeit small, so that the more
operations that need to be performed, the longer the
program will take to run. This may appear to have
been an obvious statement, but let us take a look now
at our algorithm, bearing this point in mind. When we
start off, with all storage locations empty, the first
number we generate can be guaranteed not to have
occurred before (though looking at the flow chart you
will see that the computer does not know this) and
can therefore be inserted straight into the first
storage location. As the program proceeds, however,
and more storage locations filled, it becomes more
and more likely that the generated random number
will, after some considerable checking, have to be
abandoned and re-generated, until, when there are
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‘ START '

A=1

GENERATE
RANDOM

NUMBER R
(BETWEEN 1 & 52

B=1

IS
LOCATION
B=R?

YES

ADD 1
TOB

PUTR
IN LOCATION
A

NO YES
’.‘r%D; @ STOP

Fig. 4. The new routine.

only two or three locations left to fill, we may have to
generate and extensively check many tens of
numbers to find one of the few remaining acceptable
numbers. If the computer was made to print out each
number as it was generated, we would notice a longer
and longer time interval elapsing between the
generation of consecutive numbers. Problems like
this occur frequently when converting algorithms,
where a solution which initially appeared to be
satisfactory turns out to have some practical diffi-
culties associated with it on closer inspection.

Fig 5 shows the flow chart of an algorithm designed
to overcome the previous problem.

It starts by putting 1 in storage locations 1; 2 in
location 2; 3 in location 3; and so on until all 52
locations are filled, which in effect lays the cards out
in sequence through the pack. It then takes the first
location and exchanges its contents with the contents
of another randomly chosen location, then the con-
tents of location 2 are exchanged with the contents of
a second randomly chosen location; the contents of
location 3 are then exchanged with the contents of a
third randomly chosen location, and so on until the
contents of all 52 storage locations have been ran-
domly exchanged in this manner. You may be a little
sceptical as to whether the pack of cards thus
generated was truly random. Experiments have,
however, convinced us that it is. As you can see, there
is never any need to generate more than 52 random
numbers, because whatever the number generated
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BASIC

A=1

PUT A IN ADD 1
STORAGE TOA
LOCATION A

YES

GENERATE

RANDOM

NUMBER R
(BETWEEN 1 & 52)

ADD 1
TOB

/

EXCHANGE
CONTENTS
OF STORAGE
LOCATIONS
B & R

NO YES

STOP

turns out to be, we are always guaranteed to use it, as
it does not matter whether it has been generated
before or not. Converting both of these flow charts
into programs and running them on a computer, we
discovered that this latter algorithm ran
approximately ten times as fast, on average, as the
first algorithm, so that there is a great saving in
computer time used.

Looking through the algorithms and flow charts,
you should begin to see that every operation a
computer performs has to be very carefully planned
and mapped out if a worthwhile program is to result.
Although able to operate at extremely high speeds,
the computer is merely manipulating pulses of elec-
trical current according to a set of rules which the
programmer lays down which, by careful manipula-
tion and interpretation, can be made to have
meaning,. i ,

Next month we will go on to consider the high-level
programing language, BASIC, but do not forget the
above routines, for when we have learnt sufficient
BASIC, we will be returning to look at them again and
see how they can be implemented CTl

Fig. 5. The British Shuffle?
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4.43 MHz crystal

8-digit, 7-segment._
LED display

MK 14 including
optional RAM I/0
and Extra RAM.

MK 14 — a complete computer for
£39.95 (+8% VAT)

The MK 14 is a complete microcomputer with
a keyboard, a display, 8 x 512-byte pre-
programmed PROMs, and a 256-byte RAM
programmable through the keyboard.

As such the MK 14 can handle dozens of user-
written programs through the hexadecimal
keyboard. (20 sample programs are provided in
the Manual —which also contains
comprehensive building instructions, and
instructions on program-writing.)

Yet in kit form (which can be assembled by
any fairly experienced kit-builder), the MK 14
tosts only £39.95 (+/£3.20 VAT, and p&p).

But that's only the start....

The memory capacity of the basic kit is
surprisingly powerful - but every computer
owner, from a schoolboy to a multi-national
corporation, soon feels the need for more
memory.

With the MK14, it’s yours!

Optional extras include an additional
256-byte RAM, and a 16-line external input/
output device (allowed for on the PCB) which
give a further 128 bytes of RAM.

12

RAM-256 bytes
Extra RAM N

(optional)

PROM-512 bytes

5
Oy
S
3

\\\\

Edge connector for
external keyboard with
up to 32 keys

And the next step?
The next step is to add your own peripherals!

The first could be a low-cost module which
provides an interface with a standard
cassette-recorder. This means you can use
ordinary tape-cassettes for the storage of data
and programs,

To get the best from this configuration, you
could uprate your system with a revised
monitor - consisting of 2 replacement PROMs,
pre-programmed with sub-routines for the
interface, offset calculation and single step, and
single-operation data entry.

The second peripheral could be vourown
PROM programmer and blank PROMs to
setup your own pre-programmed dedicated
applications. (Fusible-link device guarantees
program safety.) g

Allare available now to owners of MK 14 -
and remember Science of Cambridge keep you
up to date automatically with advances in the
MK 14 range. ATV interface device is already
in the pipeline!

RAM I/O device
(optional)

PROM -
512 bytes

RAM-256 bytes

Extra RAM
(optional)

____Display and keyboard CPU
interface circuitry.

A valuable tool — and a training aid
As a computer, it handles operations of all types
~from complex games to digital alarm clock
functioning, from basic maths to a pulse delay
chain. Programs are in the Manual, together
with instructions for creating your own
genuinely valuable programs.

And, of course, it’s a superb education and
training aid - providing an ideal introduction to
computer technology.

SPECIFICATIONS

MK 14

x Hexadecimal keyboard

+ 8-digit, 7-segment LED display

# 8 x 512 PROM, containing monitor program
and interface instructions

4 256 bytes of RAM

+ 4 MHz crystal

# 5 Vregulator

# Single 8 V power supply

+Space available for extra 256-byte RAM and
16 port 1/0
Edge connector access to all data lines and
1/0 ports
Optional Extras

+ Extra RAM~256 bytes

+ RAM 1/0 device
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Simplest,most advanced,
most flexible microcomputer

# Cassette interface module
+ Revised monitor

+ PROM programmer

# Blank PROMS

Free Manual

Every MK 14 Microcomputer kit includes a
Manual which deals with procedures from
soldering techniques, through programming
and use of RAM I/0 to interfacing with complex
external equipment. It contains operational
instructions and examples for training
applications, and numerous programs including
math routines (square root, etc), digital alarm
clock, single-step, music box, mastermind and
moon landing games, self-replication, general
purpose sequencing, etc.

Designed for fast, easy assembly

-Each 31-piece kitincludes everything you need
to make a full-scale working microprocessor,
from 15 chips, a 4-part keyboard, display
interface components, to PCB, switch

and fixings.

The MK 14 can be assembled by anyone with
afine-tip soldering iron and a few hours’ spare
time, using the illustrated step-by-step
instructions provided.
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How to get your MK 14
Getting your MK 14 kit is easy. Just fill in the
coupon below, and post it to us today, with a
cheque or PO made payable to Science of
Cambridge. And, of course, it comes to you with
acomprehensive guarantee. If for any reason,
you're not completely satisfied with your MK 14,
return it to us within 14 days for a full cash
refund.

Cassette interface module and Manual

Oor'm.

Science of
Cambridge

Science of Cambridge Ltd,
6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Telephone: Cambridge (0223) 311488

To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Please send me the following, plus details of other peripherals:

[ MK 14 Standard Microcomputer Kit @ £43.55 (inc 40p p&p.)

[ ExtraRAM @ £3.88 (inc p&p.)

LIRAM I/Odevice « £8.42 (inc p&p.)

I enclose cheque/money order/PO for £ _(indicate total amount.)

Name

Address (please print)

Allow 21 days for delivery.



The exciting
new

Triton computer
from

1RANIA

Building a hetter computer wasn’t easy —

14

but we did it.

1RANSAM

HAS A FULL RANGE OF MICROS
AND SUPPORT, PLUS SOFTWARE

TRANAM

BRINGS YOU “MEMORY BANK"
A FULL MEMORY SERVICE

TRANSAM

TRANSAM COMPONENTS LTD.

12 CHAPEL STREET

LONDON NW1. TEL: 402 8137

NEXT TO EDGWARE ROAD TUBE STATION, MET LINE

TRITON COMPUTER IS THE TRADE MAKE OF
TRANSAM COMPONENTS LTD

Complete kit
available
immediately

for only £286. .

The first
British-designed
home computer kit
with basic IN ROM
and graphics.

The single-board
design makes the
computer easy to
construct, and
when complete,

a very compact and
powerful tool for
home, educational
and industrial use.

All components can be
bought separately and
a fully comprehensive
Triton manual is
available for £5

or send 30p + SAE for
our latest catalogue
and price list.
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This unit allows you to program your microprocessor from a prerecorded cassette
or to record your own program for later use. Design by Trevor Marshall.

CUTS (Cassette

Interfa

REPEATEDLY TYPING IN pro-
grams is not what hobby computing
is about. Although most systems
start life without any form of off-
line mass storage, as more memory
is added so more programs are

written and the need for some form.

of storage becomes more press-
ing. The ideal device for this job is
probably the floppy disk, but this is
(a) expensive and (b) usually dedi-
cated to one processor or bus struc-
ture. Many hobbyists are running
several small systems, and a device
which is less convenient but more
suited to their needs (and pockets)
is the humble cassette recorder.

This interface is designed to con-
vert the digital signals from your
computer to audio tones and back
again, using a standard system cal-
led CUTS (Computer Users’ Tape
System), which is also referred to as
the Kansas City or Byte format.
This records data at 300 baud, with a
logic ‘1’ recorded as eight cycles of
2400Hz and a ‘0’ as four cycles of
1200Hz. A byte of data is recorded as
a start bit of logic ‘0’, followed by
eight bits of data and two stop bits
of logic ‘1’, and this is taken care of
by the UART in your computer.

Although the standard is 300
baud, the monitor programs in some
kits allow only 110 baud operation,
and this interface will work at 110
baud. It can also be run faster (up to
1200 baud) to allow faster program
loading.

We have not described a case, as
most constructors will wish to
mount the board either on the back
panel of their computer or in the
VDU. Also switching between VDU
and cassette will depend upon the
user’s computer — the ideal situa-
tion is to have two UARTSs for both
VDU and cassette, but many sys-
tems (or rather their monitors) do
not permit this.

Construction ,
This is simply assembling the PC
board. Take care when handling the
ICs as most are CMOS. As the unit
will probably be built into a system
we have not given any mechanical
assembly details. The record/play
switch can be mounted remotely if
desired.

Alignment
The only adjustments on the unit
are the record frequency and the
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monostable period. Switch the unit
to record and monitor the frequency
at any of the baud rate outputs and
adjust RV2 to give the correct
frequency. Now inject a 1200 Hz
tone into the audio input (take of
from the baud rate outputs when in
the record mode) and adjust RV1 to
give a 300us wide pulse at pin 3 of
IC4. If an oscilliscope is not avail-
able, setting RV1 to mid position
should be close enough.

Recording

For best results recording should be
done at a relatively low level. We
found that about — 7VU gave the
best results.

Unfortunately the use with a
recorder with an automatic level
control did not prove satisfactory.
This is because the level control
logic is designed for music where
the peak level is about 10dB or more
higher than the average. This can-
not cope with a continuous tone
without it being recorded at too
high a level.

One method which has been
suggested to us is to record a high
level high frquency tone (about

18kHz) as well as the signal. Theory )
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AUDIO
INPUT

RV1 <R8

100k < 47k D3
R7

120k

+5V

RvV2

25k

tnanD) 75 H2

13 =0 150Hz
12 |——0 300H2

11 =0 600Hz

R14
150R 1
PLAY
A3%50 14
SW1 1
3
9
% 17 ov
., cs .
ud [ Lco
R13
47R
1
7
8
ov oV

6 -0 1200Hz

1C8/2

Fig. 1. The circuit diagram of the complete
interface. If a 5V supply is used IC12 can be
deleted.

DIGITAL
INPUT

+HVv

1C12
78106

7-30V + e comm + o)

POWER S8 R

NPUT —I-a,.( Tx:c,, ‘[33,.
O » 0V

16

s——o 24001 1

thv

IC1
1C2
IC3
IC4
1CS
1C6
1IC7
1C8
1C9
1C10
1IC1
1C12

1C6/2

NOTES:

IS A CA3130
IS A 4011
IS A 4001
IS A 665
IS A 4011
IS A 4013
1S A 4046
IS A 4520
1S A 4001
IS A 4011
IS A 4013
IS A 78L05

D1-D3 ARE 1N914

1 ODIGITAL
OouTPUT

*ONLY ONE SECTION OF 1C9 IS
USED, RV2 SETS OUTPUT OF IC7
TO 19200Hz WHEN SW1 IS IN
RECORD POSITION. RV1 SETS OUT
OUTPUT PULSE OF 1C4 TO 30045,

+5V

R19< R20

10k < 10k
1 1C10/3
9 1C9 3 9
10 2 8
Cc10

470p

1C10/4
10

4800Hz ’ 1c10/2
4
3p———09600H: _6 > |——
Cc11
a470p
19200Hz
) 12
\
4
1C10/1
1 1C11/2
D Q D
1c1n
C A C

100n

AUDIO
OUTPUT
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This unit records digital information on
tape in serial form using two tones, 2400 Hz
for a “1” and 1200 Hz for the “0”. The
standard transmission rate is 300 baud but
it will work equally well at 600 baud. The
designer has operated his unit at 1200 baud
with success but with only one cycle of 1200
Hz per bit it is more prone to dropout, etc.

Decoder

We will start the explanation of how it
works by assuming you have a prerecorded
tape. The output of the tape recorder
(alternate tones of 1200 and 2400 Hz) is
“squared up” by IC1 which is connected as
a schmitt trigger with R3 and R4 providing
the necessary positive feedback.

The gates IC2/1, IC2/2 and IC2/3 are
used to generate a positive pulse about 3ps
wide on both the leading and trailing edges
of the output of IC1. This gives a series of
pulses at either 2400 Hz or 4800 Hz (417ps or
208ps period).

The pulse chain triggers the monostable
IC4 which is 300ps wide. If a second trigger
pulse occurs before the 300ps period (as it
will if the input is 4800 Hz) the second pulse
is simply ignored. The input pulse chain is
gated with the monostable output in 1C3/3,
the resultant output being pulses at 2400 Hz

whether the input frequency is 2400 or 4800
Hz:

These pulses are used for the reference
for the phase locked loop (PLL) IC7. This IC
contains a phase detector and a voltage
controlled oscillator. The output of the
oscillator is divided by 2% in IC8. After
dividing by 2* (16) IC5/2, IC5/3 and 1C5/4
are used to generate 3ps wide pulses on
both leading and trailing edges and this
output is the second input to the phase
detector in IC7. The output of the phase
detector (pin 13) is used to control the
oscillator (input is pin 9) and the two pulse
chains are equalised in frequency and
phase. Using this technique the tape speed
can be varied by up to F20% and the PLL
will track it. The outputs of IC8 can be used
to control the UART in the computer. If the
UARTSs own clock is used the allowable
tape speed variation is ¥ 5%.

To decode the pulse chain into “1” and
“0” and to ensure correct phasing, 1C2/4,
I1C3/4, 1C5/]1, and.1C6 are used. The
monostable IC4 is triggered at 2400 Hz, and
its output clocks the D input of IC6/2 into
the output. IC6/1 is used as an R-S flip flop
being “set” if a pulse from IC2/3 occurs
during the “mono” period (if the input is
high frequency) it is reset every 417us by
IC5/2. However, the information is clocked

CUTS

the input is only a 1200 Hz tone the set pulse
does not occur and a “0” is strobed into
IC6/2. An examination of the timing dia-
gram in fig. 1 will help clarify the sequence.

into IC6/2 before the reset pulse occurs. If
Encoder

The encoder is a little more complex than

needed for 300 baud, but it allows gperation
at 600 or 1200 baud if needed. The output of
IC9, which is a non-symmetrical 2400 Hz,
triggers a 3ps monostable IC10/4 which
then toggles IC11/2 giving a 1200 Hz square
wave output. However, if the “data input”
isa“1”,1C11/1is toggled to give a “1” at pin
1 which enables IC10/2. This then triggers
the monostable 1C10/4 midway between
the pulses due to IC9. This then toggles
IC11/2 at twice the rate to give 2400 Hz
output. The clocking of the data input into
IC11/1 is about 100ps out of phase with the
rest of the timing to give time for the UART
to settle, eliminating any errors due to
propagation delays.

The phase locked loop IC is used only as
an oscillator in the transmit mode and the
VCO input is switched to a preset voltage
giving the correct frequency.

OUTPUT OF ICT
PIN 6)

OUTPUT OF 1C3/4
10)

I
l
L

OUTPUT OF I1C5/2

|

OUTPUT OF 1C6/1
(PIN13)

. OUTPUT OF 1C6/2
PIN 1)

4800 Hz
IC8, PIN A

2400 Mz
IC8, PIN &

| DIGITAL INPUT
| i PINS 1ICNIN

|
| i B Mo Y |

‘ | OUTPUT OF 1IC9
| 1 (PIN 10)
OUTPUT OF IC11/1
I PINT)

|
g O O N
L

QUTPUT OF IC10/4
(PIN 10)

Fig. 3. The encoder waveforms
when transmitting a ‘0,1,0,1."

is that this tone will adjust the
automatic level control while being
too high to be reproduced. However
it can beat with the bias oscillator
causing more problems than it
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OUTPUT OF IC11/2
PIN 13

solves.

We therefore recommend that the
unit be used only with a recorder
with a manual recording control.

»m.
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AUDIO
INPUT ; ey
ov _.._Q

+7V TO +30V et ..

> 19200Hz—-—-—_’_ '

OUTPUT
FREQUENC

*Fig. 4. The component overlay. When using a 5V supply leave

9600 HZ el ..
4800 Hz et
2400H2 e
1200 Hz et
600HZ mre®.

300H2 st R a

150 HZ et ..
75 Hz el

out IC12 and add a link between the two outside holes. C15 can
also be deleted.
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RESISTORS
(All Vaw 5%)
R1

R2

R3

R4
R5,6
R7

R8
R9-R11
R12
R13
R14
R15
R16
R17
R18-R21
R22

™
10k
1k
330k
10k
120k
47k
10k
33k
47R
150R
33k
47k
™
10k

100k,

Parts List

POTENTIOMETERS

RV1 100k trim
RV2 25k trim
CAPACITORS
C1,14 700n polyester
©2:3,8.617,

10,11 470p ceramic
C4 1n5 polyester
C8 3u8 25V electrolytic
C9 2n7 polystyrene
G123 10n polyester
Ci5 4u7 35V electrolytic
C1:6 17 33u 10V tantalum

DIGITAL

OUTPUT

SEMICONDUCTORS
CA3130

IC1
IC2
IC3
IC4
IC5
IC6
IC7
IC8
IC9
IC10
IC11
IC12
D1-D3

4011
4001
565
4011
4013
4046
4520
4001
4011
4013
78LO5

1N914

MISCELLANEOUS

PCB as patt

SW1 SPDT toggle

ern

CUTS

DIGITAL
INPUT
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TRITNON
I N1 \UIN

John Coll, PCW consultant and well
known to the computer hobbyist

gives his impressions of the TRITON

I’ve had an early production model of the Triton for
some time and I’ve been most impressed with it and
with ETI’s approach to the project.

On the hardware side it’s clear that the designer
Mike Hughes is a professional. The PCB is cleanly
designed and good provision has been made for
expansion at a future date. The addition of extra
memory and of peripherals like printers and floppy
disks will be a straight forward process. Whilst
economy has been very much borne in mind. There
has been no skimping, everything you need is pro-
vided to make a simple useful computer using a
normal TV set as a display. The fact that where tracks
have to go near IC pins, the tracks have been put on
the upper side of the board — away from the con-
structors soldering iron — is typical of the attention
to detail which is evident throughout the design.

On the software front the 2K basic interpreter is Li
Chen Wang’s Palo Alto tiny BASIC which has been
around for some time and is therefore pretty much
bug free, ie it works.

The monitor on the other hand is very much a
version one — it works but could be improved con-
siderably. However, this does not worry me in the
slightest because all the software is in EPROM and
therefore can be easily and cheaply altered. It is
difficult to explain just how important that is — it
means that users will be able to return the monitors to
Transam and get them reprogrammed with the latest
software for a very reasonable sum. It also means that
if you want to use the computer for something else
you can remove the BASIC and use the whole 4K of
EPROM for your special application. This makes the
machine potentially important in the process control
field.

The documentation is good, however it seems only
fair to say that the TOTAL novice would probably
find it difficult to diagnose and repair any obscure
fault. However, Transam’s ‘Get it going’ service
should deal with that in a satisfactory way. The
availability of full source listings for both the monitor
and BASIC will be useful in specialists applications as
well as for the enthusiastic beginner.

It is clear that ETI are determined to ‘Get this one
right’ and to support it in the future with further
software and hardware.

I have no hesitation in recommending this Kit to
you.
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LIVERPOOL'S
COMPUTER
SHOP

Quality C15 cassettes for your PET,
Apple, TRS80, NASCOM 1, etc.

10 cassettes for £4.75 including P. & P.,
V.A.T., iabeis and iibrary cases.

Science of Cambridge MK14. Socket Set. 5
X 14 pin, 7 X 16 pin, £3.84 including P. &
P. and V.A.T. Power Supply. £4.86 in-
cluding P. & P. and V.A.T.

Barclaycard and Access accepted.

MICRODIGITAL LTD.

25 BRUNSWICK STREET
LIVERPOOL L2 OBJ

Tel: 051-236 0707

S
T7LI91a0ADIW/

<L NEWBEAR COMPUTING (3

Announcing the SYM-1:-from Synertek

(formally VIM-1)

* 1K byte storage, expandable
on board to 3K byte
* 4K byte ROM Monitor
* Fully expandable
and much much more

£199.00 plus 8% VAT £1.00 postage and packing

* Fully assembled and tested

* KI M.l. compatible.

* High speed cassette interface
(2400 baud)

For further details: Visit Newbear Computing Store, 2 Gatley Road,
Cheadle, Cheshire, 061-491 2290. Or visit, or write to: Newbear
Computing Store, 7 Bone Lane, Newbury, Berks. 0635 49223
Send for Catalogues of Hardware Components, Literature and
Software.
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Room ETI/11

313 Kingston Road, liford
Essex IG1 1PJ, England
01-553 1001

ENTERPRISES

From the representatives in Europe ... for America’s leading Micro-computer magazines and books, for the
hobbyist, educationist and professional alike, we bring you a little light browsing!
Reading maketh a full man . .. Francis Bacon (1561-1626)

Tick or indicate quantity ordered Price Price
* From Creative Computing Press UK Overseas
Tick or indicate quantity ordered. Best of Creative Computing Volume 1 £6.95 If Different
Best of Creative Computing Volume 2 £6.95
From Adam Osborne Associates Price BASIC Computer Games
UK (A revised 101 BASIC Games) £5.50
INTRODUCTION TO MICROCOMPUTERS The Colossal Computer Cartoon Book £3.95
Volume 0: The Beginners Book £5.95 Computer-Rage (A new Board Game) £6.95
Volume 1: Basic Concepts £5.95 Artist and Computer £3.95
Volume 2: Some Real Products (Revised Late 1977) £11.95 * From Everyone Else
y Magazine storage boxes (hold 12 minimum) £1.25
6800 Programming for Logic Design £5.95 Sybex: Micr()processors from Chips to Systems
8080 Programming for Logic Design £5.95 by R. Zacs ! : £7.95
780 Programming for Logic Design £5.95 Sybex: Mlcroprocossors Interfacing Techniques
8080A /8085 Assembly Language Programming £6.95 by R. Zacs { £7.95
6800 Assembler Language Programming £6.95 Dilithium: Home Computers A
Some Common BASIC Programs £5.95 Volume 1: Hardware £6.50
Dilithium: Home Computers
BUSINESS PROGRAMS IN BASIC _ Volume 2: Software ) £5.95
Payroll With Cost Accounting £9.95 Getting Involved With Your Own Computer £4.75
Accounts Payable & Accounts Receivable £9.95 Ane 250 Microcomputer Handbook L7.00
General Ledger (Available from late summer 78) £9.95 I'V Typewriter Cookbook by Don Lancaster £7.50
TTL Cookbook £7.95
From Scelbi Computer Consulting Inc. CMOS Cookbook £7.95
6800 Software Goﬂrmet Guide & %ookbook £7.95 IC Timer Cookbook £7.50
8080 Software Gourmet Guide & Cookbook £7.95 IC OP—AMP Cookbook £9.50
8080 Programmers Pocket Guide £2.25 RTL Cookbook : £4.25
8080 Hex Code Card £2.25 ‘Computer Programs that Work (in BASIC) £2.55
8080 Octal Code Card £2.25 * From Basic Software Library
8080 Guide and One 8080 Code Card £4.20 (from Scientific Research Instruments)
8080 Guide and Both Code Cards £6.00 Vol 1: Business and Personal Booking Programs  £17.50
Understanding Microcomputers & Small Computer Systems  £7.95 Vol 2: Maths and Engineering Programs £17.50
SCELBI ‘BYTE’ Primer £9.95 Vol 3: Advanced Business Programs £26.50
8080 Standard Assembler (In Block Format) £15.95 Vol 4: General Purpose Programs £7.95
8080 Standard Editor (In Book Format) £9.95 Vol 5: Experimenters Programs (General
8080 Standard Monitor (In Book Format) £9.95 Purpose) £7.95
Vol 6: General Ledger Program £32.50
From Peoples Computer Company Vol 7: l?rofessional Programs £26.95
Reference Books of Personal & Home Computing £4.95 Magazines: Back Issues
What to Do After You Hit Return £7.00 Personal Computing £1.75
Dr. Dobbs Journal Volume 1 £10.00 Interface Age £2.25
Dr. Dobbs Journal £1.75
*From Kilobaud/73 Magazine Inc. Computer Music Journal £2.50
Hobby Computers Are Here £3.95 Peoples Computers £1.75
New Hobby Computers £3.95 BYTE ! £2.25
Creative Computing £1.75
From Dymax Inc. Calculators & Computers £1.75
Instant BASIC by Jerald R. Brown £4.95 ROM £1.75
Your Home Computer by James White £4.95 ;%'k’ba‘ld gggg
My Computer Like Me ... When I Speak % .
)I;ASleBy Bob Albrecht e £1.65 MAGAZINES: Subscriptions
Games With A Pocket Calculator by } Personal Computing (Twelve Issues Yearly) £16.00 £17.00
Thiagarajan & Stilovitch £1.75 Interface Age (Twelve Issues Yearly) £20.00 £20.50
Games, Tricks and Puzzles For a Hand Dr. Dobbs Journal (Ten Issues Yearly) £13.00 £13.50
Calculator by W. Judd £2.49 Computer Music Journal (Four Issues Yearly) £8.50 £9.00
Peoples Computers (Six Issues Yearly) £8.00 £8.50
* teati Kilobaud (Twelve Issues Yearly) £20.00 £21.00
ek il BYTE (Twelve Issues Yearly) via USA £15.00
Tiny Assembler for 6800 Systems £5.75 BYTE (Twelve Issues Yearly) via UK £21.00
Bar Code Loader for 6800, 8080, Z80 & 6502 Micros £1.75 Creative Computing (Six Issues Yearly) £8.50 £9.00
Best of Byte Volume 1 £8.95 Creative Computing (Twelve Issues Yearly) £16.00 £17.00
Calculators & Computers (Seven Issues Yearly)  £10.00 £10.50
73 (Twelve Issues Yearly) £20.00 £21.00
HOW TO ORDER : s TREH i =
Send to address above for the attn. of David, Dept. ET1/11 All Orders must be Prepaid
Please note our prices include postage Indicate Payment Method: Total Enclosed £ ........

and packing, but not insurance, if
wanted add 12p for every £10 of books
ordered. Make cheques, PO’s etc pay-
able to

L.P. Enterprises

CREDIT CARDS accepted.
BARCLAYCARD VISA/ACCESS
DINERS CLUB/AMERICAN EXPRESS

Phone: 01-553 1001 for Credit Card
order_s (24 hour service).

Due to fluctuations of the dollar,
prices are subject to change

...... My cheque, P.O., LM.O. is enclosed in Sterling on U.K. Bank
...... Charge to Barclaycard/Visa/Access/Diners/American Express

Creait Card Now /&6l i o EXpIryidat@ibin i & oy vimeilo e st o 10 A AR NS WA SRR ST A0 S R b /

STETEEUTERY L el s ¥ ks iande s s oo EE G b ram b e b adlaa DRy Sl s I A i e s Wit sl Sl it (g e gt {

All publications are published in U.S.A. and shipped air-freight by L.P. Enterprises. In unusual cases, processing may exceed 30 days ETI/11/78
*BYTE subscriptions are processed IN USA and are air-freighted & posted from Amsterdam and will take 3 months to start.
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U.K. Subcriptions start within three weeks
TRADE ENQUIRIES WELCOME

COMPUTING TODAY — NOVEMBER 1978



East Coast eprt

Proclaimed as the largest show ever,
Personal Computing 78 was held in the
Philadelphia Civic Centre, from the 24th
to 27th of August. Computing Today
roving reporter Jim Perry was there with

his box brownie.

With more than 300 stands and over 100 exhibitors
the PC 78 show certainly was large by any standards!
To celebrate its third birthday the show had moved to
the Philadelphia Civic Centre from its birthplace in
Atlantic City. The move of venue was brought about
by the tremendous growth in attendance — Atlantic
City was just too small for this year’s show!

The promoters of the event claim that just over 20
per cent of the American Personal Computer Market
is within 2 hours drive of Phildelphia, this is probably
because New York is just 2 hours away.

Amongst the many exhibitors there were sur-
prisingly few new products — well, new to the
American market at least — most of the products
would be new in the UK if available here. With
companies such as Heathkit, Radio Shack (Tandy)
and Southwest Technical Products in attendance, it
was Commodore that was conspicious — by its
absence.

General view of the main exhibition area, early on the first day.

Software for the TRS 80 was available from many suppliers.
This stand is demonstrating a chess recorder program.
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To complement the exhibition the organisers had
arranged more than 80 hours of seminars, on every-
thing from business systems to computer games. A
good point was that all the daytime events were
included in the exhibition admission fee. Other activ-
ities included a show of computer generated art, a
computer music evening and traditional Saturday
night banquet (read booze up). »

Not quite what you expect at a Personal Computer Show, but a

lot of people were looking for complete systems for small
businesses.

\.»

The RCA stand was dedicated to their COSMAC VIP, the two
small boards plugged into the back are the new music synthes-
iser and drum machine attachments.
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BRSO e R W
Computer music was the theme on the SOL stand. The interface,
between man, machine and music is one of the exciting growth
areas.

Is it a bird? Is it a plane? No, it's a Micro Mouse! The second
trials for the IEEE/Spectrum Micro Mouse Maze competition
were held during the exhibition — this MPUed mouse made it
through the maze in 4 minutes 45 seconds.

The message centre used SWTP equipment to keep everybody
up to date via several monitors.

KR g W

Part of the British contingent, Chris Carey
Comp Computer Components were scouting for new products to
unleash on the UK market.
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The Bit Pad is a rather nice (but expensive) device for turning
freehand into computer input.

Computalker Consultants did a rom;ing trade with their versatile
speech synthesis units.

The Radio Shack (Tandy) area was equipped with 12 TRS 80
systems, the complete range of peripherals (printers, floppies
etc) was also on continuous demonstration.

Exidy were demonstrating'the -280> base Sorcerer Computer — a
nice feature of this machine is the plug in BASIC, which can be
replaced with various other languages virtually instantly.
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The TRITON software has some interesting facilities — we take a look at the whole package.

TRITON Software

—BASIC

The TRITON BASIC Interpreter was designed to run
on small 8080/Z80 micro processor systems. It
contains many of the common BASIC commands and
most small BASIC programmes will be easily con-
verted to run on the Triton.

Variables

All variables and numbers are stored as 16 bit integers
and therefore must lie in the range —32767 to 32767.
There are 26 variables each denoted by a single letter
A to Z. There is 1 array denoted by @, this array is
automatically dimensioned to make use of any
memory space left unused by your BASIC Pro-
gramme. The number of bytes of memory space in
this array can be obtained at RUN time using the
SIZE function.

Functions
There are three functions available.

ABS(X) which gives the absolute value of the
variable X.

RND(Y) which gives a random number between
1 and Y inclusive.

SIZE: which gives the number of bytes left

unused by your programme.
Hence the maximum index for the array
@ ( )is SIZE/2.
Arithmetic Operators
+ Add
— Subract
* Multipy
/ Divide
+, —, * and / operations must result in a value in
the range —32767 to 32767 and as they are also
integer, any division is rounded down. E.G. 5/2 gives
2, 2/3 will give 0.

Compare Operators

> greater than

< less than

= equal to

#not equal to

> = greater than or equal to

< = less than or equal to

The compare operators are usually used with the IF
command but can also be used in expressions. The
result of any comparison is 1 if true and 0 if not true
(false).

Expressions
Expressions are formed from number, variables and
functions.
E.G. 10 LET A=10 A is set to 10
" 20LETB=A B is set to contents of A ie 10

Arithmetic operators are used in expressions and
are evaluated from left to right, except that * and /
are always evaluated first.

Spaces between numbers, variables and functions
are ignored. Spaces inbedded in command words are
not allowed.

Parentheses can be used to change the order of
evaluation.
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Parentheses can be nested, the maximum depth
being limited by the size of the stack.

Conditional operators are usually found with the IF
command

I0IFA=1B=B + 1
In this statement when A is equal to 1 the expression
Bf= B +1is executed and one is added to the contents
of B.

Conditional expressions can be combined to form
multiple conditions and can also be used in arithmetic
expressions.

Statements

A BASIC statement consists of a statement number
between 1 and 32767 followed by one or more com-
mands. If a statement contains more than one com-
mand, each command is separated by semi colon ;.
The statement is ended by a carriage return.

I10LET A=10

20LETB=A

30LETC=A+B
This can be written

I10LET A=10; LETB=A; LET C=A+B

It should be noted that the latter method will be
harder to change or correct.

The commands GOTO, STOP and RETURN must
be the last command in any statement.

Commands
The following commands are available in the TRI-
TON BASIC L4.1

LET

LET is used to set a variable to the result of an
expression.

I0LET A=10
20 LET B=(A-1)
*9 2

The variable A is set to 10

The variable B is set to the
result of the expression (A-1)*2
ie. 18
30 LET @(3)
=B/3 The fourth element of the array
@ is set to 6 (The first element is
@(0))
The expression need not be an arithmetic expression.
I0LET C=A#B If A equals B, C will be set to zero
If'A is not equal to B, C will be
set to one
The LET command can be used to set several vari-
ables
I10LETA=1,B=2,C=3
each part being separated by a comma ,
We can therefore rewrite an earlier example.
I0LETA=10,B=A,C=A+B
Rem
The REM (Remark) Command allows the program-
mer to comment his programme. The interpreter will
ignore the rest of the line.
100 REM THIS IS THE START OF THE SUB-
ROUTINE Y=A*A+B »
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Print
The PRINT command is used to print numbers,
variables, expressions, and text.

10 PRINT A will print the contents of vari-
able A

10 PRINT A*2 prints twice the contents of
variable A

10 PRINT ‘THIS IS A TITLE’ prints THIS IS A
TITLE

Several variables, etc. can be printed at once. Each

item to be printed is separated by a comma.

10 PRINT A,B,C will print the contents of A
followed by B and C on the same
line.

Text can be used to qualify printout.

10 PRINT ‘THE RESULT IS’, A

Text can be contained by either single or double

quotes, this allows the other type of quote to be
printed.

10 PRINT ‘ABC”CBA’, “123’321” will print

ABC”CBA123’321
Numerical values are printed with leading spaces
(Right Justified) in a field of width 8 characters. The
field width can be altered using a # sign followed by
the new width (i.e. # 3 gives a width of 3).

The field width will then remain effective until

another # or the end of the current PRINT statement.

10 PRINT A, #3,B, #1, C will print A in a
width of 8 cha-
ractersi B, vin, a
width of 3 and C in

a width of 1. :
#1 will result in C being printed Left Justified and
any following printout will be shifted to the right if C

is greater than 9

The field width can also be an expression

PRINT # I, A will print A in a field width equal to
the contents of variable I

The maximum field width is 63.
‘Note that negative numbers require an extra cha-
racter in the field width for the minus sign.

Extra spaces can be generated by repeated
commas.

PRINT # 3,A,,,B will print a 3 character A, 2
spaces and a 3 character B

Several PRINT statements can be made to print on

the same line by ending the statement with a comma.

 Graphic characters can be printed using the PRINT
statement. The description of the graphics font lists
those Graphics which can be contained in quotes and
will result in graphics being printed.

The PRINT statement can also be used to issue
cursor control characters

10 PRINT fH will issue a control H which will
backspace the cursor

10 PRINT FI will issue a control I which will
forward space the cursor

10 PRINT +J moves cursor down

10 PRINT 1K MOVESs CUrsor up

10 PRINT fL will clear the whole screen and

reset the cursor. Note that this
command must be followed by a
delay before the next command
(FOR I=1TO 250; NEXT I)
10 PRINT M will reset the cursor to the start
of the line.
Input

The input command is used to read an expression

 ANNOUNCING THE

g Includes CPU, ROM, RAM, TV and Audio cassette
interface, UHF modulator, ASCII keyboard, power
supplies and cabinet.

% Connect to domestic TV or video monitor to
complete the system.

* 48 x 16 character video matrix
i Hard copy on teletype

* Also available in kit form £470, or 5 kitpacks at £95
each

THE MICRONICS COMPANY
1,STATION ROAD TWICKENHAM MIDDLESEX

JOIN THE MICRO REVOLUTION!
£550 for a Z80 based microcomputer, built and tested

V-7 77

* Designed for educational establishments, personal
computing and small business users

* Load and dump programmes on unmodified cassette
recorder

o 57 key contactless ASCII keyboard
% British designed and built

» Credit terms available

PART OF THE MICRO REVOLUTION

Prices exclusive of VAT and carriage

24

COMPUTING TODAY — NOVEMBER 1978



from the Keyboard. Normally the keyboard input is
just an integer value between —32767 and 32767.
When this statement is
executed, the BASIC will first
print A followed by a space and
then wait for keyboard input.
The input is terminated by car-
riage return. The input is then
stored in variable A
will print A,space,then wait for
input, it will then print B,
space, and wait for input again.
Instead of just allowing the machine to prompt you
with the variable, it is much better to ask a specific
question. This is done by enclosing the text of the
question in quotes.
* 10 INPUT ‘HOW MANY EGGS HAVE YOU LEFT?’

10 INPUT A

10 INPUT A,B

I
The machine will print HOW MANY EGGS HAVE
YOU LEFT? and then wait of a number to be typed in.
If during RUN time, the typed input is not a valid
expression, the prompt will be repeated and then the
machine will wait again.

It is also possible to reprint only part of the prompt.

10 INPUT ‘WHAT IS ’, ‘A+B?'C, ‘A-B?’D

The first time the printout will be WHAT IS A + B?
and after an invalid input it will just print A + B?

The BASIC interpreter uses its expression evalua-
tion routine to decode the input and therefore the
programmer or user can enter an expression using
variables already set up.

10 LET A=3,B=2

20 INPUT C

30 PRINT C

Instead of entering a value for C, the user can enter

BASIC

an expression such as A + B, the expression will then
be evaluated by the interpreter and the result 5 stored
in the variable C. The machine will then print 5.

It is also possible to enter single characters as a
reply by making use of the expression input.

IOLETY=0,N=1

20 INPUT ‘DO YOU WANT TO CONTINUE? Y OR
N A

30 IF A=1STOP

If the user replies Y, A will be set to the contents of
Y i.e. zero. If the user replies N-A will be set to 1 and
the programme will STOP.
If

The IF command is used to compare expressions,
using the compare operators. If the result of this
comparison is true (non zero) the rest of the state-
ment is executed. If the result of the comparison is
false (zero), the rest of the statement is skipped and
execution resumes on the next statement.

10 IF A=0 PRINT ‘A IS ZERO’

The machine will print A IS ZERO only when A is
Zero. 3

Note that unlike other BASIC interpreters and
compilers, the word THEN is not used.

Either side of the compare can be an expression.

10 IF A=B*2 PRINT ‘A IS TWICE B’

20 IF A*3=B*2 PRINT ‘A=B*2/3’

A compare operator need not be used in the IF
statement but this practice should be avoided where
possible as it can make the programme very hard to
follow.

10 IF A— 1 PRINT ‘A IS NOT ONE’

»

A more interesting way to learn

whatisa
microprocessor?

If you are considering buying a Micro-
rcomputer, Development System, or just want to
learn more about this exciting technoidgy, then
this short introduction to Microprocessors is for
you. Comprising of a 72-page book keyed to
over two hours of cassette tapes the many
aspects of Microprocessors are explained,
including Binary and Hexadecimal counting.
Internal structure. Operation. Programming
Techniques. Devising a program., etc. Learn at
your own pace with this valuable addition to
your reference library.

To Technical Book Services ORDER FORM

PO.Box 79
Maidenhead, Berks SL6 2EG

Please send me.. .. copy/copies of What is a microprocessor ?
| ®£,10:75 each inclusive. | enclose remittanceL. ................. |

Name
(Print Please) '
I Address anehit

‘ Registered otfice 21. Mincing Lane. London EC1 Registered No 12225
WEDTTE RIS (DAY MRSy GOSN T RIS R
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the PRINT command is only skipped when the result
of the expression in the IF command is zero.

Several commands can follow the IF command

10IF A=0 PRINT ‘A IS ZERO’; GOTO 50

When A is zero, the machine will print A IS ZERO
and then jump statement 50.

GOTO

“You will probably be fairly familiar with the GOTO
command already as it has appeared in several of the
examples for the other commands.

The GOTO command is used to break the sequen-
tial processing of the BASIC interpreter and cause the
interpreter to jump either forward or backwards to
the specified statement number.

50 GOTO 10

When the interpreter executes this statement it will
jump back up the program to statement 10 and
continue its processing from statement 10.

Again, the statement number following the GOTO
can be an expression.

20 GOTO A*2

Will jump to the statement number calculatéd from
the expression A*2. If the expression gives a non
existent statement number the BASIC will give an
error report.

Using a simple expression for a GOTO is useful
where different routines may be required as a result of
an input.

Another method of using a computed GOTO is to
use the array variable and index it.

10 LET @(1)=100, @(2)=200,
@4)=25

20 INPUT I

30 GOTO @(I)

If the input for I is 1 the mterpreter will jump to
statement 100

for I=2 it will jump to 200

for I=3 to 100 again

forI=4to 25

It is advisable when using the computed GOTO to
check the variable for valid values, ie in the above
example it would be advisable to insert

251IF I <1 GOTO 20

271F I >4 GOTO 20

This will only allow an input of 1 to 4, any other
input will result in a repeat request for input

Gosub and return
The GOSUB command although similar to the GOTO
command, is used to exit from a statement and jump
to a routine starting at the specified statement
number. Execution continues from the specified
statement number until a RETURN command where
upon the BASIC returns to the command following
- the original GOSUB.

10 PRINT ‘LETS EXECUTE ROUTINE 100’

20 GOSUB 100; PRINT ‘WE HAVE NOW
RETURNED’

30 STOP

100 PRINT “THIS IS ROUTINE 100’

120 PRINT ‘I WILL RETURN WHEN I HAVE
FINISHED’

130 RETURN

This will result in the following printout

LETS EXECUTE ROUTINE 100

THIS IS ROUTINE 100

I WILL RETURN WHEN I HAVE FINISHED

WE HAVE NOW RETURNED

The GOSUB 100 command causes the BASIC to
jump to statement 100 but also to remember where it
is in statement 20. It now executes from statement
100 until it reaches the RETURN command. It then
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@(3) =100,

returns to statement 20 and continues processing it.

For and next commands
The FOR command is a very powerful command. It is
used to make the BASIC interpreter loop ‘FOR’ a
specified number of times, the end of the loop being
defined by the NEXT command.
10 FOR I1=2TO 10 STEP 2
20 PRINT I
30 NEXT I
I is set to 2 when the FOR statement is first
encountered. It will then remain at 2 until the NEXT
command is encountered. On reaching the NEXT
command 2 is added to I and the BASIC returns to the
command following the FOR command. This is
repeated until I becomes greater than 10 where upon
execution continues with the command following the
NEXT command.
Hence, the machine will print
2
4
6
8
10
On exit from the loop I remains at its next value ie 12.
If statement 10 had been
10FORI1=2TO 11 STEP 2
I will be left at its first value greater than 11 ie 12.
Negative indexing is allowed as long as the first
value is greater than or equal to the second and the
step is negative.
10 FORI=10TO 1 STEP —1
50 NEXT I
I will start at 10 and step down to 1 in increments of

If STEP is omitted, a step of 1 is assumed.

10 FORI=1TO 100

I will start at 1 and step up to 100 in increments of 1.

Once more, expressions can.be used in all three
positions instead of numbers. The expressions are
evaluated when the FOR command is executed and
any following changes to the variables used will not
effect the loop.

I0LET I=10
20FORI=ITOI+5
50 NEXT I

The initial value of I is evaluated as 10, the final
value is 15. Within the loop, I will index from 10 to 15
in steps of 1

FOR and NEXT commands can be ‘nested’ within
each other, the limit being that of the size of the stack.

10 FORI=1TO 10

20FORJ=1TO 5

30 PRINT I*J

40 NEXT J

50 NEXT I

This will result in the machine printing I*J when

I=1andJ=12345then
forI=2andJ=1to 5

eteliete:
until I=10

When a NEXT command is executed, the BASIC
interpreter checks. that the variable specified is the
same as that used by the most recent FOR. If they are
not the same, the FOR is terminated and the previous
FOR examined. This continues until a match is found.

10 FORI=1TO 10

20 FORJ=1TO 10

30 IF J=5 GOTO 50

40 NEXZ J

50 NEXT I

Each time J gets to 5, the BASIC jumps to statement
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90. This cancels the J FOR loop leaving J at 5 and
continues with the I for-loop.

If within a FOR loop, another FOR loop using the
same variable is encountered, the first FOR loop is
terminated.

Stop

The stop commands stops the execution of the pro-
gramme when it is executed. Any number of STOP
commands can be included within a programme.

10 GOSUB 100

20 GOSUB 200

30 GOSUB 300

40 STOP

VDU

The VDU command allows the programmer direct
access to the VDU control chip and its memory hence
allowing a wide range of graphics applications.

The VDU command has two parameters, the first
being the VDU memory address, the second being the
desired graphic symbol specified as a decimal
number.

10 VDU 5, 126

This will result,in the graphic —> being placed in
the fifth byte of the VDU memory.

The VDU memory is arranged as 16 rows each
containing 64 bytes therefore addresses 1 to 64 are on
the first row, 65 to 128 on the second etc.

Due to the function of the VDU control chip, care
should be taken when using the first row and the first
column as certain graphics characters will produce
strange effects.

To allow the programmer to use all the VDU

control commands, address zero has been allocated.
10 VDU 0, 12

This does not use memory location zero, instead
the value 12 is output to the VDU controller.

12 is the command to clear the screen and reset the
cursor.

Note that commands 12 and 28 require an extra
delay while the command is executed. A FOR loop
should be used (FOR I=1 TO 150; NEXT I before the
next PRINT, VDU or INPUT command.

Other useful VDU commands are as follows:
8 Backspace cursor one character
9 Forward space cursor one character
10 Line Feed (Move cursor down on line)
11 Move cursor up one line
12 Reset cursor to top and clear screen
13 Carriage Return — Reset cursor to start of line
clearing rest of lme
27 Line Feed
28 Reset cursor to top without screen clear
29 Reset cursor to start of line without rest of line
clear.

When using the memory mapping option, care
must be taken to make sure that the memory address
is between 1 and 1024 inclusive. If you exceed 1024 it
is possible to overwrite the stack and your pro-
gramme.

It is possible to make your BASIC programme
modify itself using VDU but this is fairly difficult and
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not really worth the trouble it can cause.

Before using memory mapping it is advisable to use
either command 12 or 28 to reset the cursor. If the
screen has been scrolling, row 1 will not be at the top
of the scan unless this is done.

The graphic symbol specified in the second
parameter is a decimal number between 0 and 255
inclusive. If a larger number is specified, only the least
significant byte is used.

The graphics and character code are given elsew-
here in ETI but some of the more useful are listed’
below.

0to 31 see Graphic Font
32 Space
33 — 47 1" £ $%&'OF+,—./
48 — 57 0to9
58 — 64 < =>?2@
65 — 90 AtoZ
91 — 95 [l
96 — 127 see Graphics Font
128 — 225 Is a repeat of 0 to 127 (The high

order bit is ignored)

To print a variable between 0 and 9 usmg VDU
just add 48.
VDUO, I + 48
This will print the value of I if it lies between 0 and
9.
To produce moving graphics, it is necessary to use
FOR loops to index the memory mapping.

Direct commands

The following are direct commands to the BASIC
Interpreter. They are obeyed as soon as they are
entered.

RUN will start the execution of the programme at
the lowest statement number.

LIST will print out all statement in ascending
numerical order.

LIST 100 will print out all the statements starting at
statement 100.

LIST 50, 10 will prmt 10 lines starting at statement
10.

NEW will delete all programme statements ready
for a new programme.

Control C will return you (at any time) to the
Monitor.

Any BASIC command can be entered as a Direct
Command by leaving off the statement number. The
statement is then executed immediately and not
stored as part of the programme.

This feature is very useful when your programme
stops'due to an error report. (see Error Reports)

Abbreviations

All the commands can be abbreviated as follows.

Itis advisable only to abbreviate when you are tight
on memory as the abbreviated programme can be
extremely difficult to follow.

Functions

A. = ABS

R. = RND

S, = SIZE

Commands

Implied = LETie A=B+C,D=E+F etc
»
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Error Reports

It
SO
In

messages (WHAT? HOW? and SORRY) the BASIC
will insert a question mark at the point where the

er

WHAT? This means the interpreter has come

"HOW? This means the interpreter can not execute
the command.
HOW?
60 A = 300%*500? — The result is greater
than 32767
10A=5B=0
20 C=A/B?
HOW? — You can’t divide by zero
40 GOTO 37?
HOW? — Statement 37 is missing
SORRY This means that there is not enough

28

REM. = REMARK
P i = PRINT
IN. = INPUT

I =.IF

G. = GOTO
GOS. = GOSUB
R. = RETURN
E; = FOR

TO, = TO

S = STEP

N. = NEXT

S = STOP

Vs = VP
Direct Commands

) U = LIST

R. = RUN

N. = NEW

is quite probable that you can have already seen
me of the error reports generated by the BASIC
terpreter.

Although there are only three different. error

ror occurred.

across a command or expression that it
can’t interpret.

WHAT?

300 I? PUT A — INPUT is spelt wrongly.
WHAT? _

40 A 300/(B+C? — The close paren-

thesis is missing

memory. This can occur during typing in a
programme or during the execution when
the array is used — @( ). It is worth
checking the variable or expression if the
array is involved to make sure that it is a
sensible value.

210 A = @(I*J+K)

SORRY

If this occurred during typing in of the
programme then there is not enough
memory.

If this occurred during execution (RUN)
then either there is not enough memory for
@ or the expression 1*J + K may be incor-
rect:

To check this type

PRINT, LJ;K,I*J +K

and the values of I J K and I*J + K will be
printed. You can now check if the result is
correct.

This shows how useful the direct com-
mand option is. If the result of the PRINT is
OK then another check is

PRINT SIZE

This will give how much memory space (in

bytes) is left. cTl

£197.50

+ VAT 8%
POST PAID

MICRO-COMPUTER

NASCOM ' for the HOBBYIST

As reviewed in this issue

THE ONLY COMPLETE MICRO-COMPUTER
AVAILABLE TO THE HOME CONSTRUCTOR

FEATURES

Supplied in kit form for self-assembly

Full documentation supplied

Fully screened double-sided plated through hole printed circuit board
Full 48 key keyboard included

2K x 8 Ram

1K x 8 monitor program in Eprom

Powerful Mostek Z80 CPU

16 x 48 character display interface to std un-modified T.V.

T.V. display memory mapped for high speed access

On board expansion to 2K x 8 Eprom

On board expansion for additional 16 1/0 lines

Memory may be expanded to full 60K (plus 4K existing on board)

SOFTWARE FEATURES

1K x 8 monitor program providing

8 operating commands, supporting Mem examine/modify, tabulate, copy,

break, single step execute tape, load, tape dump.

* Reflective monitor addressing for flexible monitor expansion through user
programs

* Monitor sub-routines include — delay ASCII coding, binary to hex conversion, clr
screen, scroll up, string print, cursor shift and many others. A

EXPANSION

Expansion buffer board .. £25.00
Memory board, with decoders and all hardware uxcept memaory 168 4
4K dynamic memory ICS

8K dynamic memory ICS

16K dynamic memory ICS

32K dynamic memory ICS

170 board with decoders and all hardware except ICS

will accept up to 3 PIOs, 1 CTC and 1 UART

0% % o b b * % % % %

* %!

% % % % % %%

NEW "“B-BUG" extended monitor in 2K of EPROM. Fully software compatible with

NASBUG, supporting additional features —

Full keyboard shift for all 128 characters, full cursor movement routines, Read
and Write commands (fast tape load and dump), H and N commands (for inserting
ASCII code directly into programme). Arith. command (for calculating relative
jumps), Generate command (for automatic programme start).

Intelligent copy (for non-destructive re-location of DATA), Random, block
handling, ASCII to BCD and BCD to ASCII routines and many more.

2 EPROMS + full documentation — £24.50.

* S.a.e. for full expansion details.

OTHER HARDWARE

* 2.2A power supply for up to 4K expansion . . ... ... ... £19.90
* 8A power supply for larger than 4K expansion ... ............. £45.00
Sk iBxpansionicard frame: L h Lr, Gl NG IR R T b L N £29.50
* Programming manual e e s e S e e e £3.50
* Hardware & software manuals (supplied in kit)# % ¥ AHa SRR o £2.95
Trade, Gover and Ed i I Enquiries Invited
Add VAT at 8% on all items except manuals
Demonstrations Continuous at our Store
Construction £I 97 50
Manuals " . i
Separately ~ Complete Kits VAT 8% Sole Appointed
£2.95 NOW IN STOCK POST PAID London
Stockists

TR
After sales service available

LONDON W2: 404 '6 Edgware Road. Tel: 01.723 1008
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ADVANCED

COMPUTER

$100 PRODUCTS

LOGOS | 8K STATIC RAM
* Low Power

* Selectable Memory Protect

* Totally Buffered

* Battery Back-up

* Address on 1K boundary

* Requires no front panel

* No wait states

ASSEMBLED & TESTED
250ns. 199.95
450ns.  179.95

KIT
250ns.
450ns.

149.95
125.95

Bare PC Board w/Data

Now over 1 year successful field experience
“Special Offer" Buy (4) BK 450ns. Kits $117.00
ea.

IMS 16K STATIC RAM

* Memory mapping

* Phantom

* Address 16K Bound

* Use with or w/o front panel

* Power 2.1 amps typ.

* Uses 2114 y

ASSEMBLED & TESTED ONLY

450ns, $439.95 250ns. $495.95

$-100 32K STATIC RAM

* Address 32K Boundary

* Power 450ns. 2.8 amps typ.

* No wait states on 2MHz

* Fully Buffered

* Phantom can be added

* 2114/TMS4045 or 9135

ASSEMBLED & TESTED KIT
250ns, $849.00 250ns. $790.00
450ns. $769.95 450ns. $625.00
Bare PC Board w/Data

SPECIAL OFFER:

Kit without Memory only $99.95.

Add 2114 Memory for 8 @ $7.50 ea.

PARATRONICS LOGIC
ANALYZER KIT

MODEL 100A ... ..

(analyzes any Iypo of dlgllﬂl system)
Trigger Expander Model 10
Baseplate

Model 10 Manual.

Model 150 Bus Grabber Kit

$219.95

DC HAYES DATA COMMUNI-
CATIONS ADAPTER

# Telephone/TWX # S-100 compatible

* Bell 103 freq. # Originate & answer mode
Assembled & Tested $279.95
Bare PC Board w/data

DATABOOKS & "ANUAL.

NSC TTL Data 3 AMI MOS/LS
NSC Linear Data GI MOS/L
NSC Linear APP/note | Osborne Intio 1o Micro Vol 0
NSC Linear APP/note Il 08bona (a1ro 1o Micro Vol |
NSC CMOS Data Osborne In1ro 1o Micro Vol 1t
NSC Audio Data Osborne BOBO Progr

NSC Vot Reg Data Osborne 6800 Proge

NSC Memory Data Osborne 2680 Progra

NSC MOS/LSI Data T Powr Semis Data

NSC Power Transistors TETTL Data

Intel Databook T Transistors & Diodes

Intel MCS85 Manual Tt Memory Data

Intel MCSB0 Manual Ti Oploelectonics

Intel MCS40 Manual Ti Linear Dat;

AMD BOBO Handbook T Bipolar oy

AMD Linear Data T Intertace Data

AMD Schottky Data Motorola Sem Data 1 2, 3

68

# Motorola Compatible Modules*
MEK 6800 D2 Kit

9600 6800 MPU Module

9601 16 slot Mother Bd

9602 16 slot Card Cage

9603 8 slot Mother Bd

9604 System Power Supply
9610 Prototype Board

9615 AKEprom Module

9620 16 port parallel 1/0
9626 BK Static RAM

9626K 8K Static RAM Kit
9630 Extender Card

9640 Multiple Tuner Prog
9650 8 port Duplex Asyn
Mot 43/86 Connectors w/w or s/t
AMI EVK 99* 6800 sub Kit
AMI EVK 200 Kit

AMI EVK 300 Assembled

P. 0. BOX 17329

DESIGNER BOARDS
MODULES PROTO BOARDS

$235.00
49500
175.00
75.00
99.00
250.00
36.00
250.00
375.00
295,00
22500
60 00

110 .'

Z-80/Z-80A CPU BOARD
* On board 2708

* Power on jump

* 2708 included (450ns.)

* completely socketed
Assembled and tested

it
Bare PC Board .
* For 4AMHz Speed Add $|

MICRODESIGN MR-16 2716

EPROM BOARD (MR-8 Also Available
at same price)

* Individual Prom Address

* Uses Low cost 16K TI EPROMS

* Optional 1K RAM & Phantom:control

Assembled and Tested 174.95

Kit .. Vet v 9980

SPECIAL SPECIAL SPECIAL

2708-6  Eprom 8 @$ 550 ea.
416 16K Ram..... 32 @ $16.95 ea.
1771-01 Floppy.. ..5 @ $25.95 ea.
Pet Connector ..5@$% 795ea.

BYTE USER 8K EPROM BOARD
* Power on Jump * Reset Jump
Assembled & Tested 94.95
64.95
21.95
Special Offer: Buy 4 kits only $59.95 each
NOTE: 27086 only $5.95

TARBELL FLOPPY INTERFACE

* S100 Compatible * Uses CPM
* Jumper Selectable  * Persci,Shugart,etc
Assembled and tested $269.95

$179.95
Bare PC Board .. 2 $ 39.95
NOTE: For CPM Add $70.00
Documentation Add $20.00

TRS 80 UPGRADE KIT

16K Memory with Jumpers and
Instructions 2
(Specify Level | or Level 1)}
APPLE Il 16K UPGRADE KIT

..$159.95

..$149.95

PET TO S-100
ADAPTER

Allows Pet to be
interfaced to
popular S-100
us
$189.95

Kit
Assembled . $269.95

For Low Cosl 8 Slot Bus to expand
your Pet only. .. $149.95 Kit

Mot Vol 4 Me DISKE ES
Mat Vol 5CMOS Data
Mot Vol 6 Linear Data
Mot Vol 9 Schottky TTL
Mot MPU Applications
Mot MPU Prog Ref Manual
Mot Power Data

schifier Data

Mching Tran

- 16 Seclor

$4£00ach  $390/10

NORTH STAR MINI

5R1 Vol | or It $4.950ach  $450/10

Software SRI Vol Il

Software SRI Vol IV or V
5R1 Vol VI

2495
19 99
995 § 8" STANDARD
4995 | w Hard
3995 f w Soft
4750

$450 each  $410/10

EVK Kluge Board i
EVK 16K Byte Ram Board ..
EVK 6 Slot Motherboard . ..
EVK Extender Board
EVK Solid Frame Chassis
EVK Connectors ......
AMI 6800 Proto Rom -
AMI 6800 Micro As“.emhlerRom
6800 Tiny Basic Paper Tape
6800 Tiny Basic Eprom
Hi PLOT LOW COST
DIGITAL PLOTTER
RS 232
Plot Size 7" x 10"
Digitizer Avail. Soon
* High Resolution OUR
* 2.4"/sec Plot Speed PRICE $999.00
SPECIAL KEYBOARD BUY
WHILE THEY LAST
“Clare Pender 62 Key ASCII
w/26 Pin & 34 Pin Output Conn."

NEW
List: $1085.00

$54.95
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THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!

L P d
T Proven QUANITY Factory tested products only, no re-tests

or fallouts. Guaranteed money back. We stand behind our products.

2. same Day Shipment All prepaid orders with cashiers

check, money order or charge card will be shipped same day as received.

SUPPORT DEVICES
5!‘!‘, 00 2- w

AM9S 11 Anth. Processor
AM9517 DMA Controller
AM9519 Universal Interrupt
3881 (280 PIO)

38814 (AMM2)

3882 (280 CTC)

38824 (AMHz)
8205/745138 Decoder
8212 8 bit 1/0

8214 Prionty Int

8259 Prog. Int
8275 CRT Controller
8279 Prog Keyboard
6810-1 128 x 8 RAM
6820 PIA
6821 PIA
6828 Pronity Int

341 512 x 8 Eprom

1A

| Adapter
6505 CRT Contr
6860 Modem
6862 Modulator
687 1A 1.0MHz OSC
6875,
2350 USRT
6880 Bus Driver
21 SCD 1K RAM
0 )'xh x 4 RAM
8 RAM
1852 CO 8 bit uo
1856 CO 1/0
1857 CD 1/0
6520 PIA
6522 Mult
6 v

003
6530-004
6530005
3851 F8 Prog Store
3853 F8 Memory 110

PROMS
2708
27086

RAMS DYN.
4116 16K x 1
4115 8K x 1

4050 4K x |

4060 4K x 1

4096 4K x 1

2104 4K x 1
210784 4K x 1

4008L

TMS4070 16K x |

40273

MCMB605 4K x 1
FLOPPY DISK 1I/0
177101 8" & Mintloppy
uPd372 Nec Floppy
1781 Dual Floppy
CHARACTER
GENERATORS
RO32513-001 (5V) Upper

RO32513:002 (5V) Lower
RO32613-ADM3 (V) Lower

MCM6575

KEYBOARD
ENCODERS

AY5-2376
AY5-3600

UARTS/USRTS

TR16028 (5V |.

161 w\ 1av)
363 (5V)

TMS 6011 (5V. 12V)

IM6A02

IM6403

2350 USRT

16718 Astios

SALE TR14728 ............

BAUD RATE

GENERATORS

MC1aa1)

4702

WD 1941

TV CHIPS

MM':\ 20 TV Synch
escaler

! MHUI 9 Modulator

CW300 Saw Function

MM57100 Color TV Game

MM57104 Clock

AY3B500-1 TV Game

AY 38600 Color TV € p

AY386151 Color Converter

AY38700-1 Tank Chip

RF Modulator with Audio
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F-8 IJNSOJ
2650
CD1802

TMS 99001
CP1600

6802P
8035

SOCKETS
14 Pin WW
16 Pin WW
18 Pin WW
20 Pin WW
22 Pin WW
24 Pin WW
28 PNW/W 115 28 Pin S,
40 PnW/W 149 40 Pin S,

CONNECTORS

24Pn S

43/86 Dual W/W/S/T
50/100 IMSAI W/W
50/100 IMSAI S/T
50/100 Altair W/W/S/T
IMSA| Card Guides

25 Pin D Subm
DB25P

DB25§
Hood
Set w/Hood

NEW C
DIPSWITCHES
CTS206-4 $175 C
CTs208s $178 C
52066 $175
Cres0rs 178

8080 USER’S
ITS HERE

,,, (,‘
1695
2495
1995

T a1
T 49
/T 63

149
195

€15209-10 $195

LIVERMORE BASIC

ON 65K ROM
THAT'S RIGHT ON ROM!"

OUR PRICE only $9500

HICROPROCESSORS STATIC RAM HEADQUARTERS

1-24

21102 450ns
21002 250ns
2102
ILO2APC
210111
21141
210121
211241
211011
21011
2114:3 300ns
2114-4 450ns

EMMA200A
EMMa402
5101C¢

AMDS130/31 12 96
FSC 460/46416K CCI mm
1101
P2125/93425 (@
6508 1K x 1 CMOS
6518 1K x 1 CMOS
745189 64 bit Ram

7.95
395

WAVEFORM GENERATORS
8038 Funclion Gen

MC4024 VCO

LM566 VCO

XR2206 Function Generator 526

CHARGE COUPLED DEVICES
16K CCO - First time offered Faichild 460 CCO
16K Memory (now you can experiment wih CCD
technolc .17 page Applica
tion note supphed wit h mvh " ()unnMy hmited)

$18.95 each (reg. 43.00)
CRYSTALS

Microprocessor Timebases TV Game
Frequency Price
60MHz $ 495
6144 495
65536

10 OMHz

13 0MHz

14 31818

Frequency

a AHz
491520MHz
50MHz
50688
57143MHz

495
495
595

36 OMHz
48 OMHz
100KC

DISPLAYS/OPTO

DL 704/707/C L,,CA 300

PCG PROGRAMMABLE

The hottest version of
STARWARS a e
$:100 Compatible 2MHz Kit
with object code on tarbell

of cuts

CHARACTER GENERATOR

$169.95

FND359 CC
FND 5001507 /CCICA 500
FND 503/610 CC/CA 500
FND 800/807 CC/CA 800
Bowmar 9 digit bubble
FSC 8024 4 aigt CC 800
HP7340 HEX Display

TIL 305 5 x 7 Array

TIL 306 7 seg w/logic

TIL 208 7 seq w/logic

SALE $-100

2:80 CPU (ITHACA)
2-80 CPU (TOL comp )
80BOA CPU

8K Static Logos

8K Eprom Byteuser

Cassette
tor 8800 Proto

ACP Proto Bd
ACP Extender w/conn
Realtime Clock
WMC 13 Siot Mother Bd
$:100 8 Slot Mother Bd
Vector 8803 11 Slot M. Bd
SSM Video 1/0
SSM 102 Parallel 1/0

27.95
49 95
39,95

NAKED PC BOARD

3495
3495
34.95

TIL 309 7 seg w/logic
TIL 311 HEX Display

MA 1003 12 auto clock

MA 1002 4 digit clock module
MA 1010 4 digit clock module
Bezel for above

4N33 Darlington 1SOL
Red L s 185D

Green/Yellow

HP 6082/7731 7 seq
MONTHLY SPECIALS

14 Pin WW 100 pcs
14 Pin S/T sockets 1000 pes

5C460,
AMD 9140C0C St

UV “Eprom” Era:
Model UVs-11E
Holds 4 Eprom's
Backed by 45
Model §:527

Protess:

atatime

A"lﬂ"loll KiM USERS

UV expe
veeetos (9219.08
1onal Industnal Model

ser

. 564,08

nence

05100 12600 Ka118800

A/D CONVERTERS

8 bt Binary

v
12 bt Binary
1200 TS

Volt to Freq Conv
1172 Dt BCO
Multifunction
Bt

B bt

AD

A Shipiments

TV INTERFACES

Pixie Verter
VA1 Video Intertace
Pickles & Trout TV Mod. Kit
Multwerter

M&R Modulator

850 handiing ANl
895 e e
2000 ? for D)
1500 o

15 00

Irvine, California 92713 New Phone (714) 558-8813

TWX: 910-595-1565

508
g
8900

24500
1898
1698
1695
1699

s
S

4116/416 16K Dy
1488 or 1489 RS2

Intel 8155 22 1/0 w/Ram
ICL 7107 CPL 3'; Dia. A/D

O ANEW 3 ¢
I 1978 CATALOGUE
\SEND 25¢ POSTAGE
DISCOUNT COMPUTER
CORNER Discount Computer

Apple 11/16K

Cash  Credit Card
$115500
4699 00

$112500
4599 00
450 00
536 00
5499 00
147500
123000
49500
29900
73000
32500
143900

46200

11500
167 500

oy

Rockwell AIM

Synertok VIM: 1 26900

Retail Store Open Mon. — Sat.

Located at 1310 “B"’ E. Edinger,

Santa Ana, CA 92705
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microfile

Gary Evans has found himself a new home this month and reports on a way to save
money and the latest in train controlers amongst other things.

OVER THE PAST FEW months the advertising pages of
ETI have seen the inclusion of a number of American
firms offering a wide range of components aimed in the
main at the DIY computer hobbyist. The prices of many
of the goods available, when converted into pounds,
make very attractive reading. The snag — ahd there
must be one — is just how do we go about getting the
things over from the States.

The procedure is not as harrowing as one might
suspect. The first thing to do is to identify exactly what it
is you want to buy and the exact cost in dollars of the
goods plus packing. Go along to your bank with the
advert and tell them exactly what you want to buy and
the cost in dollars. They will prepare a dollar draft, a
document which, in conjunction with a sister bank in the
States, will be as good as cash to the firm supplying the
components. Note that your bank account will be
debited at this stage.

Now its just a matter of sending off the draft plus your
order — the things should arrive in the post within the
next few days.

If the firm in the States ‘does a bunk’ with your
hard-earned greenbacks, however, getting anything
back will prove very difficult if not impossible. We would
let you know of any companies that we know are not
honouring their orders but it would be best to place a
small order to try out a firm’s credibility before parting
with a large amount of money.

| might mention that an advert in last month's ETI
not even |'ve seen this month’'s ad pages, from an
American firm, is advertising a TR5-80 16K conversion
kit with information about which jumpers to change for a
good bit under £100. When you compare this to the
£200 plus Tandy want in addition to the fact that with
the DIY way you keep your original 4K, you can see that
shopping in the States can be very profitable.

Club Together

I’ve had a few, not a lot, but a few replies to my ‘Club
Call’ a couple of months ago.

In the Midlands, a group of the ACC has been having
successful bi-monthly meetings for about a year —
contact John Diamond at 27 Loweswater Road, Binely,
Coventry. Also in the midlands is the West Midlands
Computer Club which has just held its first meeting in
Brierly Hili. Contact Tony Bridgewood on 021-557
6709.

Now a plea for those interested in starting a branch of
the ACC in Bristol, those interested contact Rex Godby at
16 Williamson Road, Ashley Down, Bristol.

Finally the Cambridge University Processor Group
(they’'ve got very nice notepaper) which despite the
name is open to everyone and holds regular meetings
during term time (that's about four months out of twelve
from what | hear). Tim Hopkins is the man to contact at
Magdaline College, Cambridge.

In all the above cases please enclose an SAE with any
letter.

News of another firm generating games — initially for
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— you quessed it PET — the firm plan to expand into
Z80 machine code programs — NASCOM, MICROS,
RM 380Z with possibly games for KIM-1.

Mini micro are at 47 Queens Road, London, N11
2QP. Their catalogue is available — again send an SAE.

Shocking Story

It was my pleasure to build up one of the Triton;
prototypes. Enough has been said about the machine
elsewhere in this issue, I'll just add my congratulations
to the designer Mike Hughes for producing a really
excellent project.

Before leaving the subject you might be interested to
hear of an experiment | performed with the machine. It
was designed to test the Triton under extreme condi-
tions, namely applying high voltage AC the selected
components via a high resistance. Needless to say | was
the high resistance and the fact that I'm telling the tale
show |I'm OK, the Triton hardly twitched which could not
be said for me.

House Trained

Details are scarce, but the model train exhibition at
the end of August saw the preview of an MPU controlled
train system.

Designed by Hornby, who have designated it the
Zero-1, the controller will enable up to 16 trains to be
controlled on a layout, each being called up by a key
pad. The trains will have programmable levels of inertia.

This is not a “section’ system, control being, presum-

- ably, by a pulse code system. The conversion of the train

is simple, a small circuit block being inserted in the
motor’s power lines.

Due for launch late next year the Zero-1 should make
Christmas '79 something to remember, as at a price of
about £30/ £40 it must be a must, to coin a phrase.

““Any truth in the rumour we're about to be replaced by an MPU
boss.’
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An ETI T-Shirt of course!
Our httle lady is perfectly
intact thank you! We took her
T-Shirt away just to show you

one

told her anyway )

& front on high quality cotton
black logo on red background

Orders to
ETISHIRTS
25 27 OXFORD ST
LONDON W1 1RF

MISSING ?

how lost you d be without

(At least that's what we

After all they are printed back

and cost a mere £2 00 all inc

Please specify size — S, M, or L
and allow 14 days for delivery

MICRO-
GOMPUTER
BARGAINS

We have a stock of untested micro-
computer PCB’s which are surplus to
our requirement. Each board con-
tains an Intel 4040 (CPU), 4201
(Clock), 4289 (Standard Memory
Interface), 5MHz crystal, zero
crossover detector cct, power on
reset cct, skts for 6 x 1702A PROM
and on board power supply con-
taining transformer, rectifier, regula-
tor, heatsink and reservoir capacitor.

These PCB's are sold with data on all
chips and cct diagram, as untested
units at the bargain price of

£19.00 ea

Also available:
1702A memory, used but erased
.................. £6.00
1702A memory programmed to
your requirement . .. ... £7.50
6265 gen purpose i/ p-o/p device
................. £5.00

Cheque/Postal Order to:

VERDURE L7D.
54/64 Morfa F.oad
Strand, Swangea

Mail Ordef Supplies Only
Tel: (0729){41241/462684

COMPUTING AD INDEX
Advanced Computer Products p29
Biramen, i BT L e e pd
Almarg:, (Vi 2l . v p8
Comp Computer Components  p32
Electronic Brokers ...... p8
HONEWS i oo « o i iiliin p2s
Lotus Sound ........... p3l
L.P. Enterprises ........ p20
Microdigital ........... p19
NIEOIIGS " . e e e p24
Ly e SR A p2
NawBear: oo p19

Science of Cambridge . p12. 13

BIERRIANG O e p4
(111 )1 MR p4
Technical Book Service ... p25
ERneam o R, pla
RARUNER & b ol p31
L1 SRR p4

2112 (256 x 4 Static RAM)

£1.11

21LO2 (450ns) £1.07
(1K x 1 Static RAM)

21L02 (250ns) £1.60

2114 (1Kx4 Statis RAM)

£7.70
4027(300ns, equiv 2104)£2.02
(4K x 1, 16 pin, Dynamic RAM)

5208 (equiv. 2107) £3.21
(4K x 1, 22 pin, Dynamic RAM)
4116 £18.00
(16K x 1, Dynamic RAM)
2708 £7.87

(1K x 8 UVEPROM)

8080A (CPU) £7.45
81LS95 (Buffer TriS) 75p
81LS96 (Buffer TriS) 75p

All VAT inclusive
35p for p&p orders under £5

Please write for discounts
over 100 pieces

ALL FULL SPEC AND UNUSED

(Mail Order only)

PET CORNER

Lotus now carry an exciting range of
products for your CBM PET.

24K Memory Expansion
* Mounts inside PET
* Runs from PET's own power
supply
* Takes 10 minutes to fit
* Includes memory test program
* 6 month warranty

£399 inc. VAT & P&P

MUSIC BOX

Turns your PET into a programmable

musical instrument. You can record

and play up to 90 pages,: 16 notes

per page, change tempo, key etc.
£37.50 inc. VAT & P&P

T.1.S. WORKBOOKS
A set of 5 workbooks to give you a full
understanding of all the ins and outs
of your PET more fully than any pre-

vious manuals.
£15.95 per set inc. P&P

Dustcover £17.95 inc. VAT &
P&P

Lots of software and other goodies,l

Send large SAE.

LOTUS
SOUND

4 MORGAN STREET
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INTERESTED
IN HOME
COMPUTING?

Nascom Microcomputers

BLANK C12
Start now and don’t get left behind | Racal Quality
THE NASCOM 1 is here CASSETTES

Ex-stock with full technical services £4.90 for 10

Plus the opportdnitv to join the fastest moving club of personal
computer users enabling you to get the most our of your
computer. You can OBTAIN and EXCHANGE programs and
other software - many now available.
The Powerful 280
Microprocessor
Professional Keyboard
1 Kbyte Monitor in EPROM
2 Kbyte RAM (expandable)
Audio Cassette interface
Plugs into your domestic TV
Easy construction from
straightforward instructions
— no drilling or special tools
— Just neat soldering
required.

Only £197.50 + 8% VAT (includes p & p + insurance)

Manuals seperately 3.50 Monitor quality improved
280 programming Manual 6.90 TV Modulator 2.50
Z80 Technical Manual 3.40 Super Modulator (10MHz) 5.50
P10 Technical Manual 3.40 Power supply suitable for
(All prices add 8% VAT) NASCOM 19.90

Available from COMP now. "4K and 16K RAM expansion boards
for NASCOM 1 with sockets on board for MINIBASIC EPROMS.
Trade, government and educational enquiries invited. Can be

supplied ready built tested and guaranteed.

KEY BOARD

Brand new professional
ASCII keyboards (USA)

Full technical details
included,

Only £49.90
+8% VAT,

Ready built, tested
and guaranteed.

NEW -
AVAILABLE NOW

£290 each

Shugart floppy drives

Floppy drive controller
direct from USA

ETI 8080
ONE
BOARD
COMPUTER

£190 each

ET1 8080
COMPONENTS IN STOCK

SEND SAE FOR
PRICE LIST OF
PARTS AND KIT.

Introducing the personal
computer you've waited for.
THE EXIDY SORCERER.

SORCERER
COMPUTER SYSTEM

The Sorcerer Computer is a completely
assembled and tested computer system,
Standard configuration includes 63-key
typewriter-style keyboard and 16-key
numeric pad, Z80 processor, dual cassette
1/0 with remote computer control at 300
and 1200 baud data rates, RS232 serial 1/0

AS SEEN ON OUR STAND
AT PCW SHOW

for communications, parallel port for

direct Centronics printer attachment, 4K

ROM operating system, 8K ROM

Microsoft BASIC in Rom PacTM, cartridge,

composite video of 64 char/line 30 line/

screen, 128 upper/lower case ASCII set

and 128 user-defined graphic symbols,

operation manual, BASIC programming LOOK'

manual and cassette/video cables, connect- *32k RAM (16K available)

ion for $-100 bus expansion. *RS232 interface * 8K BASIC ROM
*CUTS interface * 4K MONITOR

a0ly 9B L e *KANSAS CITY interface * S$100 BUS

+8% VAT * User defined graphic symbols, * Z80 cpu

VIDEO GAMES &Components

UHF Vision modulator Standard channel 36

UHF Vision modulator 10 MHZ bandwudth high quality
VHF Vision modulator channel 3

Sound modulator compatible with above

5.90
3.10
2.90

AY-3-8500 6 Games  4.90 PCB 1.90 ,

AY-3.8550/6 Games . 3.90 PCB 190 | ETITank Battle
AY-3-8610 10 Games 590 PCB 1.90 kit — justadd
AY-3-8760 Motor-bike 6.90 PCB 1.90 £1§°""°'s T
AY-3-8710 Tank-battle 6.90 PCB 1.90 -90 reduced
AY-3-8603 Road Race 590 PCB 1.90 from £19.90.

JOYSTICKS — £1.90 each pual 200K lin

COMPUTER COMPONENTS

A selection of our Computer components

CPU AND SUPPORT DEVICES MEMORIES

280 cpu 14.90 2102 Ik 1.20
Z80A cpu 20.50 21L02 1K 1.40
280 PIO 9.90 2101 1K 2.95
280 CTC 9.90 2111 1K 3.95
8080A  cpu 7.95 22, 1K 295
8212 8 Bit 1/0 Port 350 | 2114 4K 9.95
8214  Priority Interrupt Control 9.00 | 4116 16K 19.90 §
8216  Bi-Directional Bus Driver 3.75 | 1702A 2568B 5.00
8224  Clock Generator & Driver (2MH;) 350 | 2708 1K 10.90
8224-4 Clock Generator & Driver (4AMH,) 9.95 | 2708 (NASBUG)  13.90
8226  Inverting Bi-Directional Bus Driver 3.95 | 2716  (5V, INTEL) 29.00
8228  System Controller & Bus Driver 7.95

8238  System Controller & Bus Driver 7.50

8251 Programmable Communication Int. 9.95 OTHER

8263  Programmable Interval Timer 18.95 | USEFUL DEVICES
8255  Programmable Peripheral Int. 12.00

8257  Prog. Direct Mem. Access Cont. 1795 | 6576 char gen 1090
8259  Programmablé Interrupt Cont, 17.95 | 6402 UART 9.90
6800 cpu 11.90 | 1771 Floppy disk

6810P 128 x 8 Static Ram (450ns) 4.95 controller 49.00
68B10P 128 x 8 Static Ram (250ns) 6.00

6820P Peripheral Interface Adaptor 750

6821P Peripheral Interface Adaptor 7.50 A

6828P  Priority Interrupt Controller 11.25 Eu'll'sﬁle“zuon_of US and )
6834P 512 x 8 Bit Erasable Prom. 500 16,95 [ British Magazines and books
6850P Asynchronous Comm. Adaptor 9.75 Horbtb 8. Gompuser

6825P Synchronous Serial Data Adaptor 11,75 | HOPPYist.

6860P 0-600 RPS Modem 10.00 ;i ;
6862P 2400 RPS Modulator 14550 | Prices always changing
“6871P  Clock 28.00 | (usually downwards)
6875P Clock - 8.75 | Phone with your

6880P MPU Bidir. Bus Ext. 250 | requirements

All prices include VAT except where shown. Orders over £5 post and packing free otherwise add 20p.
BARCLAYCARD

COMPUTER

Please make cheques and postal orders payable to COMP, or phone your order quoting
BARCLAYCARD or ACCESS number. For technical information and advice ring
JIM WOOD, BSc(Eng), ACGI, MIEEE — Consultant to COMP.

S0
(3 b )

14 STATION ROAD - NEW BARNET - HERTFORDS\h‘RE - TEL: 01-441 2922

CLOSE TO NEW BARNET BR STATION - MOORGA

01-449 6596

COMPONENTS

OPEN=-10am to 7pm - Monday to Saturday

.\_&M

32

/

Q
Nv_ber

| -

‘lAvaa"s
Supp

1

COMPUTING TODA \I NOvEmBER 1978

"'l.‘



