QL User appears each month
within the pages of Your
Spectrum. Look out too for the
‘Complete Dossier’ edition — in
the shops this July.

The difference between the
280 and 68008 processors is
one of philosophy, contends
Simon Goodwin, and not just
a matter of a few extra bits

Eversince SirCliveannouncedthe

launch of the QL there's been
great fuss over the choice of pro-
cessor for the new machine. Sin-
clairResearchadvertisementsde-
scribe the 68008 as a '32-bit pro-
cessor, while journalists rush to
their fact-sheets and deduce that,
with it's eight-bit data bus, the pro-
cessorisinfact little more thanan
inflated Z80.

FIRSTTHINGS FIRST

The first microprocessors were
designed in a rather ad hoc man-
ner, rather like the first computer
programs. A few people thought
for a while and came up with the
bare bones of design — the inter-
naltiming of instructions, the inter-
face between processor and
memory,andsomeideaofthe‘logi-
caloperations' possible—rotating
values, adding, setting bits,and so
on. Parts of the design were built
up and tested in hand-made units,
each comprising of a few hundred
‘building-block’ chips.

Once the bare bones were est-
ablished, the race was on to flesh
them out as much as possible. In
essence, the designers con-
sideredeach partandtriedtowork
out all of the useful things that
could be done with it. In the pro-
cess they added a few registers,
took away an operation, and so on
until the chip — the slice of silicon
usedasabaseforthe processor—
was chock-a-block with transis-
tors. Then they tested everything
and produced a book listing the
‘instruction set' of the device; if
anything didn't work, they just
didn't mention it at all’

This approach to processor
design was appropriate to the first
micros; they were squashed on to
quiteasmall area of silicon, withno
room for an elaborate design. The
resultant chips were hard work but
greatfuntoprogram.Justbecause

: /08 118
A PROCES
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an instruction worked in one cir-
cumstance didn't mean it would
even exist in the next!

ThelntelB0BOwasthefirstreally
useful microprocessor; then a
group of people left Intel, cut a
bigger piece of silicon and came
up with the Zilog Z80. Not sur-
prisingly, this device turned out
very similarto the 8080 — infact, it
would run 8080 programs quite
happily. Zilog used its extra silicon
to stitch on lots of extra in-
structions.

The 8080 had eight-bit incre-
ment dnstructions. The company
added 16-bit equivalents, but
there wasn't room to make them
work, ie. exactly the same way s0
that the new instructions didn't
‘flag’ the result of the operation
(zero, overtlow or whatever).

Zilog added about 450 ‘official’
instructionstotherepertoireofthe
Z80, but in the process it created
another hundred or so ‘unofficial’
ones which were never men-
tioned! A determined hacker can
uncoverallsorts of oddities, likean
‘eight-bit doubleand increment’ —
the missing SLL (shift left logical)
instructions: CBH 30H to CBH
37H. These form a conspicuous
gap on page 184 of the Spectrum
manual!

The first processors were de-
signed with hardware problems in
mind— there was no pointcoming
up with a super-whizzo useful set
of instructions if they couldn't be
builtintoachip! Inthelasttenyears
these hardware problems have
eased, while software problems
have multiplied.
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e 1Al

DATA REGISTERS

68008 CPU

CONTROL BU3

i A

68008 CPU
The 68008 is the lates! i a series of
compatible processors with simalar
instruction sets and registers A setl of
ingdex registers holds the addresses ol
the memory Deing used by the program
and another s&l of data registers for
calculaling and storing dala. Al
regesters are 32 bits long excepl the
Status register which is 16 bits
Calculations are done in the
Arithmetic Logic Unit (ALL) which
stores 32 bits of instructions at a time
The Stack Pointer and Program Countes
keep the addiesses of the areas of
memory used by the ALLU for program
instructions and data. Although the
data and address bus inside the
MICIOIocessor are 32 bils wide, the
68008 transfers B data tits and 20
address bils al a me (o the outside
world The ‘8’ on the end of the number
stands for the number of data bils
translerred al a time Laler versions of
the same processor will be able 10 use
atull 32 tet data and address bus
oulside the processor

IsoCru

The 280 15 an extended version of the
BOBO0 which includes a more versalile
instruction Set and a ‘spare’ sed of its
mapor registers. All the registers are 16
bits long excepl lor the Accumulator
which is 8 bits long. (The other 8 bits
are used for the Status regester )

Ix and Iy are used as indax reQisters
to tables. The Stack Pointer and
Program registers hold the addrecses
used by the ALU as its program and
data stores. The Z80 5 urigue as i
aiso has an Interrupl register of B bits
(1) and 3 Relresh register (R). The
Interrupt regisier hoids the top B s of
an Interrupl address and the lower B
bits as supplied by the device The
Hefresh register counts the number of
Limes 3 selected ROM is refreshed and
eliminates yel another external chip
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PROGRAMMING
PHILOSOPHY

The Z80wasdesignedspecifically
for ease of wiring up. The 68000,
on the other hand, was ap-
proached from the point of view of
programming simplicity; part of
this ease stems from the fact that
you don't have to throw away your
programs when you move from
one modern processor to a
cheaper or faster one.

Motorola designed a range of
processors, rather than a one-off.
The original 68000 has spawned a
number of versions with differing
hardware requirements(including
the so-called ‘eight-bit' 68008 and
the ‘32-bit' 68032) — but they can
all run exactly the same software.
This is what Sinclair Research is
trying to say when it calls the QL
‘future-proof. /

On a Z80, every register has its
idiosyncracies; only the C register
can be used to address ports, only
the B register can be used in fast
loops, only IX and IY can have an
index, and so on. With the 68000
series, however, sets of registers
work identically; each can be, for
example, anindexregister,astack
pointer or a counter — the same
instructions are available regard-
less of the register chosen. The
data registers of the 68000 family
are all 32 bits long, regardless of
the way that data is passed back
and forth between processor and
memory (although this varies bet-
ween members of the ‘family’).

This consistency makes it easy
to learn the 68000 instruction set;

you don't have to cope with all the
quirks of the Z80. The symmetry
also makes it easy tofix bugs, alter
programs and write compilers —
it's much more difficult to write a
good Z80 compiler because of the
vast range of special cases which
must be allowed for before there's
any chance of producing the best
code.

A good compiler for the 68000
can produce code — from a high-
levellanguage suchas'C'—which
is very nearly as efficient as hand-
written code. That's how QDOS
and the most popular 68000
operating system, UNIX, can be
written almost entirely with a com-
piler rather than an assembler.
Compiled programs are much
easier to write and test than
assembled ones.

COMPLEX
INSTRUCTIONS

Intheory,a 16-bit micro is twice as
powerful as an eight-bit machine
— it can process twice as much
information in a single step. In
practice, though, the difference is
usually much greater, because
intermediate steps are usually
needed to convert two eight-bit
answers into a 16-bit result. The
68008 produces the 16-bit result
immediately.

The 68008 incorporates com-
plex instructions which do in one
step what for a simpler processor
wouldtake many. Forinstance, the
68008 can perform 32-bit multi-
plication and division in a single
and fast step. The equivalent pro-

cess would take well over a hun-
dred steps on a Z80. The 68008
doesn't sacrifice flexibility by
using its 32-bit registers — each
instruction can be used in a 32-,
f16- or the more concise eight-bit
orm.

PIPELINE
PERFORMANCE

Another big difference betweenthe
68000 family and the Z80 lies in
the way the 68000 reads values
from memory. The 68000, like the
humble 6502, uses a technique
called ‘pipelining. A processor
works by fetching instructions,
decoding them and then perform-
ing the appropriate actions.
Whereas the ZB0 performs these
three actions one-by-one, the
68000 wuses a completely
separate unit to read instructions
so that it can get on with reading
the next few instructions while the
restof the processorisworking out
what the last one meant.

The 68008 has often been
criticised because it reads and
writes data in small eight-bit sec-
tions; a ‘true’ 16-bit processor
would use largerlumps. But the dif-
ference in performance between
68000 and 68008 is much less
marked than you might expect
because the pipeline allows the
processor to get on with fetching
the data piecemeal while the in-
struction is being decoded. So, by
the time the data is needed, it's
usually in the pipeline and the
68008 doesn't have towait foritto
be fetched, eight-bits at a time.
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WE ARE SOLE U.K. DISTRIBUTORS OF
THE BROTHER 4LJL_ PRINTER.

You are invited

to reserve a 4QL system
for your computer. Send for details
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40L. Terminal
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40L. Software
40L Link

400 |Tlodem

EXCLUSIVE SYSTEMS
4 YOUR

— g - — ||

—

@ Holds 16 Microdrive cart
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st £6.99 each, inclusive - ;
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An emulator program for the
Sinclair Research QL is
currently being written by
Manchester computer
company, Joe The Lion,
enabling owners of the
mythical wonder machine to
run the full gamut of
Spectrum software. It'll come
with a cassette interface to
allow the user to save QL
programs to tape —a
cheaper alternative to the
relatively expensive
Microdrive cartridges But
how is JTL managing to
produce such a package
when there aren't any OLs
available?

Well, spokesman
Lawrence Holt reports thata
team of programmers
involved in the project are
“working mostly on paper”,
which seems to suggest that
a certain amount of testing
has actually taken place. But
Mr Holt would neither
confirm nor deny this, saying
only that he didn't possessa
QL. However, he did imply
that it wasn't bayond the
bounds of possibility that he
might have access to one

£25 all-in, the likelihood is it'll
be in great demand.
Enquiries to JTL, telephone
061-366 T431

RUMOURS-
VILLE

Owur spies report a couple of
rumours currantly
circulating. First. a
spokesman from a Midlands
computer company tells us
that a “private individual in
the Birmingham area" is now
the proud owner of one of
Sinclair Research's new
machines, and that this lucky
laddie has been allowing a
certain local manufacturer to
work on the machine from
time-to-lime — giving a
distinct commercial
advantage over the rest.

The same source
continued his revelations by
disclosing that a close
friend’ employed on the QL
project is claiming that plenty
of the machines have baan
built and that they're just
waiting for the ROMs to be
completed and as soon as

SINCLAIRW.

IT’S HERE, BUT.

Only four months late. the QL
has finally arrived. The lates

official delivery date had
been “the end of April”. but

Sinclair Research apparently

meant that this was when
Camberley mailing hau‘;eim
was to get its first deliveries
t; the:‘ early customers had
eir happy even
later, at th: by
It's difficult to find out how
many were delivered, but it
was believed to be afew
hundred at the most
Although the number al
QOLs out there seems small
the number with problems ;
occurring does not, Using
the QL on a television — and
even some monitors — has
produced unstable pictures
for many customers; some
are also suffering a loss of
colour. As Everyone expec-
ted, the 32K ROM space has
;ﬂnd;ﬂﬁ proved insufficient,
anextra 9K or
called Kiudge), is aﬁgﬂ?&w
hanging off the back
After such delay, you'd
have thought that at least the
manuals would be finished —
but not so. Although instruc-
tions for the Psion packages
::re Supplied, the first cus-
Omers recieved no de
all about SuperBasic ;rmls )
QDOS. Also missing is the
page containing the pin-out
for the monitor socket; so i
you haven't gota TV — or the
relevant page in the manual
— You can't use vour .
awaited maﬂhiﬂ; En;&ﬂgﬁerly
Presumably, dela ¥S with the
documentation areasa
result of a Basic which
seemed lo change almost

this has been done, they'll be
plugged in and the
completed units despatched
- all of which sounds
reasonable enough

4YOURAQL...

One of the on-going niggles
about the QL isthat itcan't
really be stutfed in a brigfcase.
So...Quantum Leap Systems
has racked ils corporale
brain and come up with a
thing called the 40L System
It's a terminal that's
specifically aimed at the
executive and proftessional
user, and it comes in a smart
black unit reflecting the
design of the QL. ltcan be
used aither as a desk-top
peripheral base or a carnying

beginning of May

faster than the proj
ojected
delivery dates

Another long overdue avent
has been the arrival of Micro-
drive cartridges in the shops

You'llfind themin

chemists, newsagents com-

puter outlets, atc. alc

HDH:PEVﬁr, for your£4.95 you
dn_:m tiustget a tiny black box
with 5p worth of video tape —

as you do mail order —
uuymg retail gives you, in
addition, a large cardboard

box, a plastic inlay, and :
. / alittle
notebook. Curiously, the only

thing missing from the over-
packaging is any mention of
a guarantee or ‘returns’ pro-
cedure, should the thing fail

NEW ADS FOR oLD

It seems the Advertising
Standards Authority has
finally got through to Sinclair
Research and stopped the
company advertising mail
ﬂrd_er products it cannot
deliver. Instead of the old full-
cciqur double-page ads. the
gL l:.s now being pushed waJ
ngle-page
5;}0915. Page black and white
And the wording has been
chanqurrumiharc:-f its c:ca'n-
troversial predecessor,
Instead of extolling the vir-
tues of the the machine, nine
compliment quotes from the
computer press (¥S excep-
led) are reproduced. They
made interesting reading
Dar‘h-:_:ularlywhan you .
consider the comments ara
based not on the machine
but on its published )
specifications.
Thefactis the QL doesn’t
conform very well to the
onginal spec, and aversince

accessolies
Incorporated in the flash
design is storage for up to 30
Microdrive cartridges and il
opens out 1o provide a
monitor base with threa
storage compartments —
one tor the OL when notin
use, one tor the cartridges
(which has a drawer action)
and one for the power unit
and cables
To match up with the 4011,
Quantum Leap Systemsis
also otfering a matching
black Brother HRS printer
and two 12-inch monachrome
or RGB monitors in black
cabinets. If you still need 1o
be further convinced, the
40L system will apparently
be on display at The

case forthe OL and its

Computer Fair at Earls Court;

I cH BY GUTTERSNIPE

the release of the machine
it's been difficult 1o find a :
good word for Sinclgir
Research in the computer
Press — parlly beca use 590
few devices have been sent
oul for review. Some virtues
are still extolled, byt less 3
excessivaly than before. No
more are the Psion pr

more powerful than aﬁ;:rnn;
qroﬂuc#s costing up to
£5000", and refe rences o
‘Windows' have now been
reduced to plain old ‘multi-
display capability :

SPOT THE PRICE

When, in the dim and di
past, the QL was first iy
launched, provisional
manuals were given out in
large quantities for the press
lo examine. And at the t:aék
of this tome was an order
form — both for the QL itself
and some of its simpler add-r
ons. The price for the RS232
lead was put at £10.00, and
the QL Microdrives £49 495
Since the RS232 lead has
been specified as a'free gift’
tor those sulfering the Iz;ng
wail, the price has strangely
:mn tgf 14.95 and the cost
(2] Mi i
060 08 Crodrive to
In fact, the first oL
supplied with anothesri:'?:ler
form, this one gving a price
offdﬂ.gﬁfmrhﬂ'{iriveﬁ You
get the impression that if you
order by mail, You can claim
the lower price, but if you
phone-in your order, itrises g
tennerfor the privilege

Mr H Hadid, the Director of
the company, will be on hand
to answer the difficult
questions, As for prices, he
said, “We haven'| decided on
that yet — because we don'l
know whether we'll be selling
it as a complete package or
as separates. Anyway, full
details will be available on
the day’

However, life's not all
about wailing. For even now
you can purchase a
Microdrive Tidy from
Cuantum Leap Systems
This version holds 16
Microdrive cartridges and is
priced at £6.99 (including
VAT and postage). You can
mail order it from QLS at 68
Foxwood Close, Feltham,
Middiesex TW13 TDL
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GETTING ATTACHED

10 PRINTERS

In order to overcome the software problems of attaching a ‘grown-up’ printer to your Speccy,
Dilwyn Jones sorts out how you can produce the full character seton such diverse printers as
the Star Gemini 10X and the Epson FX80,

STAR l-iEHINIGI.ITPUT

The character aet produced on the
| Star Gaminl 10X.

f " B8 X&" Ry =
0123483478 %1 3 <C=>»7
BABCDEFGEHIJELMAND
| PERSTUVNENIYILNII®*_
tabcdefghi jgklano
pgrstuvwxyz{l)}™~8o
A= NN FfD P adel
ABCDEFBHIJKLRANDPF
@RS TURND INKEYS PL FN POIN
T SCREENS ATTR AT TAB ValLs
CODE VAL LEN BIN CDS TAN
ASN ACE ATN LN EXP INT SOR
GGN ABS PEEXK IN USR STRs
CHRs  NOT BIN OR AND <= )
= <> LINE THEN TO STEP
DEF FN CAT FORMAT MOVE E
| RASE OPFEN ® CLOSE # MERGE
| WERIFY BEEP CIRCLE Th P
| APER FLASH BRIGHT INVERSE
OVER ouT LPRINT LL1sT
STOP READ DATA RESTORE M
EW BORDER  CONTINUE DIMm R
| Em FOR &0 TO GO Sus InFu
T LODAD LIST LET FRUSE
MNEXT POKE PRINT PLOT RUN
SAVE RANDORI ZE 1F CLs
DR CLEAR RETURN  COPY

el

STAR GEMINI SOFTWARE

Even though the character codes of

many printers are different to those of

the Spectrum, it's still often possible
to hard copy the entire Speccy set.
Taking the Gemini 10X printer, first
load the tape supplied with the inter-
face, then make the following changes
(as directed by that tape) and you'll
find that the printer will be able to
correctly print the entire character set
and listings in the Spectrum’s 32-
character screen format. The changes
to make are as follows:

How many characters per line (80)7 32
What code for backspace (127)7 "8"

Now modify the character codes for
these characters when prompted:

) [up arrow| change to 164
£ (pound sign) change to 195
| [vertical bar) change 1o 245

© lcopyright symbol) change 1o 203

Tha Basic program which sets the Star Geamini's facilities and loads the machine

cod
19 REM Spectrum/Star Gemini 10X

8 REm Esmoston Darallel
7 REM interface and softsare
428 POKE 27689.1080: REM bleep
N CLEAR LATIS
&l PRINT FLASH 11" Please wal
A
I 7@ LOAD “printcode~CDODE &473s,
| =
8@ CLS
o0 PRINT BRIGHT 1t FLASH 1:®
Stoo the tapes -
103 PRINT USR ASI1SO

| 118 RER get values to send to
128 REM printer. End of data

| 130 REM is @.1

| 148 RESTORE

| 1% READ bvte
168 IF byte=@.1 THEM LPRINT =

| STOF

| 178 LPRINT CHRE 27:CHRS bvte:

18@ GO TO 150

148
Joa
&32
1|
—oe
-3
4@
58
268
27a
688
s
b
e
¥y
I
40
=8
S44a
i7a
ine
398

SAVE
SAVE

“GEMIPDX" LINE 4@
*printcode”"CODE &4734 .

GD TD 1@

FREM data tp set up orinter

FEM reset orinter

DATA 27 .44

REM mkip over perforation

REM for 5@ |ines/cage

DATA ZT7.78,14

REM leit margin=20 chara

DATA Z7.77.28

FEM right sargin=S5] chars

BEM (line length=32 chars)
DATA I7.81.31

FEM eaphanised print

DATA 27,69

REM aslect USA character

REN set, character IS5=hash [
DATA 27 .325.0 [
REM signal end of data |
DATA B.1

49

User-defined graphics A to U
Change the codes 1065 (A)upto85(U)
50 that user-defined graphics come out
as upper case letters (as in their unde
fined state on the Spectrum) rather than
lower case letters

Block graphics Fortunately, the
Gemini 10X comes with Spectrum
style block graphics in its standard
characterset, butthe codes are different
to those of the Spectrum. You need to
make the following changes:

Printer code

Newline characters Youll be
asked how many codes combina
tions of carriage return (CHR3$ 1 3), line
feed (CHRS 10)), and wvertical tab
(CHRS 11) — the printer needs. This
depends on how the little dip switches,
visible on the back of the printer, are set
up. Look at the switch marked *4" — if
you set it to ‘on’ then a line feed is per
formed automatically forevery carnage
return code received by the printer. It's
upto you whichtouse — if it's "on’ reply
| to the query, and if it's *off", reply ‘2"
For*1® enter ‘13" as the code number™:
for*2 enter“13" and * 10

You've now completed this part of



GET TING AT TACHED

the software and you should save it on
tape as described in the instructions.
Now type NEW to get rid of the Basic
part, butdonor switchoff or doanything
to erase the machine code in memory.
Now you have to enter the short Basic
which sets up several printer
facilities and loads the machine code.

Having carefully checked that all
numbers are correct, type GO TO 190,
which will make as many copies of the
software as you require. The program
will auto-RUN on loading. It would of
course be very "ﬂﬁiﬁﬂ' to break copy-
right law by making unauthorised
copies of the Kempston machine code
software.

When you type NEW, Stream 3 is
reset to its default state to drive the ZX
Printer. This is why you're told to use
the R.AND'DMISEV&SR command to
reinstate the printer driver software —
so it's included here along with the
POKE that sets up the keyboard bleep
(that I find so indispensable).

When you run the program you may
find that some of the characters are
slightly different to those on the Spec-
trum; for instance, the zero is not
slashed, although there is enough dif-
ference between ‘0" and ‘O’ to avoid
confusion. The pound symbol looks
rather weird but it's still a genuine
pound sign, and the copyright symbol
appears distinctly squashed. That,
however,is asmall price topay forbeing
able to print out the entire Spectrum
character set on a printer of this price.

Those who are familiar with the
Gemini 10X may ask why I've not
made use of the ‘download character
set’ facility. The answer is that only
character codes 32 to 26 may be re-
defined in this mode and the other
character codes above 26 cannot be
used and are printed as spaces. Not all
the character set can be squeezed into
the ‘download RAM’ area.

Note that the Kempston software,
like most others (including the ZX
Interface 1), prints an extra space be-
tween THEI\F and any following key-
word — it’s quite normal and there's
nothing yo can do about it.

Next we'll consider the case of the
Epson FX80, which in its standard
state is not capable of printing all of the
Spectrum character set; it does, how-
ever, have full ‘download character set’
capabilities so a suitable set may be
defined for use with the Spectrum. This
has to be locded into the FX80 every
time it's switched on. As before, load
the Kempston tape and make the
following changes:

How many characters per line (80)? 32
What code for backspace (127)7 8"

Now modify this character code when
prompted:

© fcopyright symbel) change 1o 144

User-defined graphics A to U
Change the codes to 193 (A)upto 213
(U) so that user-defined graphics are
printed as upper case italic letters (user-
defined graphics similarly appear as
capital letters in their undefined state on
the Spectrum).
Block graphics These are catered
for by re-defining the printer’s character
set in the Basic program that follows.
Newline characters As before,
these are to be set up depending on how
i?u want the dip switches to be set up.
ine is arranged that only one code be
sent to the printer, a CHRS 13.

Now enter the Basic program which
sets up the printer every time you want
to use it.

After carefully checking that all the
many numbers are correct, t GO
TO 190 which will save the software to
tape until you press the Break key. The
program will now autoRUN when you
load it back into the computer. I've
included a sample printout of the
character set from the printer. You'll

notice the block graphics are different
— personally | prefer them to be that
way since this leads to less of a confu-
sion on listings.

To alter them you'll need to change
lines 47010620 of the Basic program as
shown in the FX80 printer manual KIS

EPSON OUTPUT |

The character set produced on the
Epson FXB80.
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EPSON SOFTWARE

The Basic program which sots up the E
machine code. As in the Star Gemini

re-LOADed.

am
]

REM Spectrus/Epson FID@
REM Fespston parallel
REM interiasce and software
FINE Z3489,108: REN bleen
CLEAR &4730

PRINT FLABH (:* Fleass wai

LOAD "printcode"CODE 64736,

-

[ 3
$8%3 sgaey

cLs
FRINT BRIGHMT 13 FLASM 13"
Stop the tape *
18 PRINT USSR &S15%8
118 REM get values to send to
I1279 HEW printer. End of data
138 REM s B,
148 RESTORE
158 PEAD bvte
168 IF byte=0.1 THEN LPRINT »

:

17@ LPRINT CHRR 27TiCHR® byteg
188 GO TO 198

198 SAVE “EPSON" LIME 48

SAVE “orintcode”CODE &44734,

&52

218 GO TO 19@
RiN data to set up printer
278 REM reset printec

DATA 27.464
REM skip over perforation
FEM for 9@ lines/paoe
DATA I7,78,16
FEM left margin=20 chars
DATA 27,188,298
REH emohasised print
DATA 27.569

FEEIHT
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-
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REM copy RM cg fonts

FEM into download sot

DATA 27.5%0.0,.0.0

A select download set
DATA 27.37.1.8

REM select ASCIT 120 to 199
FEM and ASCIT 295 aw

REM printable characters
DATA 27,54

FER datazcharacter,attribut

gagitiss

-
-
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on FXBO's facilities and londs the
ware, you can SAVE the program
using the command GO TO 190 — both programs will auteRUN when

e, patternidl. . ..oetternl®

‘“ “*‘ Hy"..-ﬂ.ﬂq ln-n..
. 29%,.9,34,8,759,0,. 34,00

AR DATA 27,30,8,94,94,168,.8,0,
16,32,64,191 64,32, 16,00

442 DATA 27,30,08,96,%6,154,.8,17
2T 128,17, 128,1,126,85.1

A58 DATA 27.78,8,124,124,187,.0,
n.8,8,2,126.0,0.2.0,0

460 DATA 27,38 ,0, 144, 148,170, 40
.“g‘ﬂ;l“ai“.l“.l“-l“.l“.
L]

478 DATA 27,38,0,124,128,138,0,
.f.f.q.;..-q.m.l.i.

408 DATA 27.30,8,129,12%9,138,25
S5.8,139.@,129.08,241 08,241 8,295

m “‘“ 2?.“,‘-‘-""’!‘-1-3
S,0,241,8,241,0,129,0,129.0,293

588 DATA 27.378,.8,131,131,138,75
5,8,261,0,241,0,241,0,241,8,255

S18 DATA 27,.30.0,132,1732,138,25
Se@, 179,@,179,0,142,0, 145, 8,295

520 DATA 27,.38.0,133,133,138,79
E'.-. ‘H.’. . I H‘.Qm'.. m..tm

S8 DATA 27,300,134, 134,138, 7%
S.@,241,08,741,0,143,8, 143, 8,795

S48 DATA 27,38.8,135.135, 178,25
5,8,24] @,041,8,255,0,795 .8, 795

S50 DATA 27.38,8,136,1356,138,25
5,0,147,0,14%,0,129,0,179,8, 29%

S4l DATA 27,38.8,137,137,138,2%
S.0,143,0,142,0,241,0,241,.0,255

S7@ DATA 27,38.8,138,138,128,27%
5,0,29% 3,295 .0,129,0,129,08, 258
509 DATA 27,38,0,139,139.138,2%
=,.0,79%,0,295,0,261,0,241 0,299
o9 DATA 27,38,0,180,148,1738,2%
S.8,147,8,143,0,143,.8,143.0,295

s08 DATA 27,38,8,141,141,130,2%
5,0,143,0,143,08,299,0,.295,0, 759

&1Q DATA 27,.38,0,142,142,1308,0%
5,8,295,8,255,0,143,8,143,0,79%

&29 DATA 27,.78,0,147, 143,130,
ﬁl.qﬁ...ﬂ..;ﬁ;..ﬂ...m

&T8 REM signal end of dastas

&40 DATA B.1




Sinclair ZX Microdrives and
/X Interface

The affordable alternative
to floppy dlscs.
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