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OSXXX COMPUTER
~ PRODUCTS From
- Peripheral Technology

68000 System Boards with 4 Serial/
. 2 Parallel Ports, FDC, and RTC.
PT68K4-16 with 1MB $299.00
PT68K2-10 w/ 1MB (Used) $149.00
REX Operating System Included

0S9 V2.4 Operating System $299.00
With C, Editor, Assembler/Linker

SCULPTOR V1.14:6 for Business
Software Development - requires any

version of OS9/68K. $79.00

- Other 68XXX products available!
1480 Terrell Mill Rd. #870
Marietta, GA 30067
404/973-2156

Joumey with us to discover the shortest path between
programming problems and efficient solutions.

The Forth programming language is a model of simplicity:
Inabout 16K, itcanofferacomplete developmentsysteminterms
of compiler, editor, and assembler, aswell asaninterpretivemode
to enhance debugging, profiling, and tracing.

As an “open” language, Forth lets you build new control-flow
structures,and other compiler-oriented extensions that closed
languages do not.

Forth Dimensions is the magazine to help you along this
journey. Itis one of the benefits you receive asamember of the
non-profit Forth Interest Group (FIG). Local chapters, the
GEnie™ForthRoundTable, andannual FORML conferencesare
alsosupported by FIG. To receive a mail-order catalog of Forth
literature and disks, call 510-89-FORTH or write to:
Forth Interest Group, P.O. Box 2154, Oakland, CA 94621.
Membership dues begin at $40 for the U.S.A. and Canada.
-Student rates begin at $18 (with valid student 1.D.).

GEnie is a trademark of General Electric.

Cross-Assemblers aowas ssow
SII’[IUlatOI'S as low as $100.00
Cross-Disassemblers asiowe 1000
DeveIoPer Packages

as low as $200.00(a $50.00 Savings

A New Project
Our line of macro Cross-assemblers are easy to use and full featured,
including conditional assembly and unlimited include files.
Get It To Market--FAST
Don't wait until the hardware is finished to debug gour software. Our
Simulators can test your program logic before the hardware is buiit.
No Source!
Aminor glitch has shown up in the firmware, and you can't find the original
source program. Our line of disassemblers can heip you re-create the
original assembly language source.
Set To Go
Buy our developer package and the next time your boss says "Get to work.",
you'll be ready for anything.
Quality Solutions
PseudoCorp has been providing quality solutions for microprocessor
problems since 1985.
; BROAD RANGE OF SUPPORT
e Currently we support the following microprocessor families (with
more in development):
Intel 8048 RCA 1802,05 Intel 8051 intel 8096
Motorola 6800 Motorola 6801 Motorola 68HC 11 Motorola 6805
Hitachi 6301 Motorola 6809 MOS Tech 8502 WDC 65C02
Rockwell 65C02  Intel 8080,85 Zilog 280 NSC 800
Hitachi HD64180  Motorola 68000,8 Motorola 68010  intel 80C196
o All products require an IBM PC or compatibie.

So What Are You Waiting For? Call us:
PseudoCorp

Professional Develo‘{)ment Products Group
716 Thimble Shoals Blvd, Suite E
Newport News, VA 23606

(804) 873-1947 FAX: (804)873-2154

SAGE MICROSYSTEMS EAST

Selling and Supporting the Best in 8-Bit Software

Z3PLUS or NZCOM (now only $20 each)
ZSDOS/ZDDOS date stamping BDOS ($30)

ZCPR34 source code ($15)
BackGrounder-ii ($20)
ZMATE text editor ($20)
BDS C for Z-system (only $30)
DSD: Dynamic Screen Debugger ($50)
4DOS “zsystem" for MSDOS ($65)
ZMAC macro-assembler ($45 with printed manual)

Kaypro DSDD and MSDOS 360K FORMATS ONLY
Order by phone, mail, or modem and use
Check, VISA, or MasterCard. Please include
$3.00 Shipping and Handling for each order.

Sage Microsystems East
1435 Centre Street

Newton Centre MA 02159-2469
(617) 965-3552 (voice 7PM to 11PM)
(617) 965-7259 BBS
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EDITOR'S COMMENTS

" Welcome to issue number 67, our spe-
cial on Forth. Well actually not a special
just a couple of big articles.

We start out as usual with a much larger
Reader to Reader section, which means
- it is not usual since it is larger. However
the TCJ mail bag is still very large and
as such I expect to have as many or more
letters in the issues to come.

Of special note are two mini-articles in
Reader to Reader. Charles Shattuck treats
us to why he likes polyFORTH. The
review covers a product with over 20
years of development! So if you want to
know about a truly mature and excellent
Forth read on. For those unable to make
the Trenton Computerfest, Ron Mitchell
gives us a quick review of some of this
years activities.

Our man in Europe is back and Helmut
Jungkunz gives you the software side of
Amstrad’s history. I didn’t myself know
. of Helmuts skill or past experiences till
now, but it sure seems he was well mixed
up in giving users more power in using
the Amstrad system.

Dr. S-100 was also at the Trenton
Computerfest, but unlike Ron, Herb
mainly bought and sold. He did get some
Z-Fest discussions and pizza consumed,
so all was not purely business. Herb also
answers letters and ask for your input on
the IDE S-100 project.

Ronald Anderson is next up in the pages
and gives us some of his experiences,
both of past and present. For those not
aware of the 6800 or 6809 CPU internals,
he gives us an insight in his beginners
page.

Paging on as we must, produces the
centerfold, which supports Ronald’s
work, by documenting the SS-50 Bus. 1
provide the pin out and jumpers from

the Gimix SS-50 bus system. As you will
see, the bus is based on the 6800 family
and is much simpler than the S-100 bus
design. The SS-30 was also a great way
to save money in the early days when
board design and construction was so
expensive.

For you Forth people and actually any-
one wanting to know about interrupts on
a 780, Walter Rottenkolber shows us
how to do serial interfacing on a Kaypro
II, all in Forth. I have found over the
years that many programmers and hacker
don’t fully understand interrupts or how
to handle them. Walter takes a very good
stab at helping anyone get a better un-
derstanding of what goes on and how to
deal with it. So if your serious about
understanding what you are doing read
on.

We take a break from heavy hitting with
Rick Rodman’s Real Computing. Rick
gives us the good news that his Tiny-
TCP is done and working. Good going
Rick. The code which is on the BBSs’ is
ready and waiting for experimentation.
Rick also updates us on the death of abus
and some Windows programming tips.

For those wondering about Brad
Rodriguez’s moving Forth series, the code
is in. Brad has the first listing of his Z80
Forth primitives. Now this is part 5 of
the series and if you haven’t been follow-
ing his work this will scem a bit over
much. Brad’s other four articles how-
ever have slowly explained the how and
why of building your own Forth. He now
brings together all those concepts and
design decisions you got to consider into
one listing. My compliments and con-
gratulations go out to Brad for this mas-
sive project.

From the massive we jump back to the
Little Circuits as Dave Baldwin discusses
design problems your hardware layout

should avoid. Dave’s ‘Little Circuits’’
cover one of those little points that many
would be designers get in trouble over,
wire capacitance and inductance. Dave
reminds you that PC board traces are
wires too.

Truly last as usual i< my own short col-
umn this time. I aud a few more com-
ments on using PLC’s and provide a
short Forth snippet of possible PLC
words. Now if one of you readers has
actually done a complete PLC system in
Forth, please let me know and we will
sec about an article on it.

I think I am catching up on back orders
and mail, but alas I have found a few
misplaced items the other day. Please
give me a call if you feel something has
fallen through the cracks. My office hours
are normally Mondays 9 to 11 AM
ONLY. I almost had to go out of town
on business but instead just changed my
days off around so I could put more
effort in fixing problems over the phone
instead of in person. So when I say nor-
mally in my office on Mondays, I mean
normally baring unplanned interrup-
tions.

It has been some time since we had
inquiries about 68306’s and explained
how you could buy them. I have yet
however to receive any articles on using
them. So please, if you have started or
completed work on that chip, let us all
know. Your letters or mini articles are
always welcome by those about to won-
der down that rocky design path to
knowledge.

With that I give you issue number 67 for
your reading enjoyment.

Bill Kibler.
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READER to READER

 AlReaders

Dear Editor,

I am trying to get more specific informa-
tion about The Computer Journal. 1 would
like to receive a copy of it to be able to
write a review about it in our newsletter
ZXir QLive Alive! which is dedicated
tot he Timex Sinclair computers. And
also those that are using other computers
to emulate the T/S computers.

I do not know the cost, the frequency of
publication or the number of pages of
the magazine. Please inform me of the
data.

Something that you might want to pub-
lish is that the Timex Sinclair Users go
to the Dayton (Ohio) Computerfest the
last weekend of August and have several
tables in the flea market arca devoted to
T/S computers only. We started that in
1991 and it is now an annual thing. The
majority of the T/Sers stay at the Red
Roof Inn North which is about 9 miles
from the Hara Arena which is the loca-
tion of the Computerfest. I like to arrive
about mid afternoon on Friday and greet
(at Red Roof) the other T/Sers as they
check in. For me it is getting more and
more like a reunion than anything ¢lse.
Meet and thrash out problems, greet old
friends, swap equipment, find things,
and just socialize in general.

I am looking for book on CP/M hope-
fully a tutorial or manual. I have a disk
interface (AERCO FD-68) for a Timex/
Sinclair 2068 that has its own DOS plus
a DOS called RP/M that is supposedly
compatible with CP/M but the AERCO
manual does not have much information
but refers you to the CP/M manual. It is
not a must have situation but I would
like to find a manual to satisfy curiosity.
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I went to the meeting of ISTUG (Indiana
Sinclair Timex Users Group) April 30th
which is a 150 mile one way drive for
me. So you see I am a dedicated T/Ser.
I also have 3 different disk interfaces for
the T/S 2068 computer none of which
are compatible. One of the disk inter-
faces is still being manufactured so it is
not a dead machine yet.

TIMEX/SINCLAIR STILL LIVES.

Sincerely yours, Donald S. Lambert,
Auburn, IN.

Well Donald I hope you get my mailing
in time for the computerfest. I will ad
some flyers for TCJ, plus a few samples,
like #65, our Sinclair Z80 special. My
work will keep me from going to Dayton,
but hopefully people like you will drop
me some letters I can print to let our
readers know what they missed.

RP/M is actually functionally equal to
CP/M 2.2 and any CP/M manual or
book will work (815 for an official CP/
M 2.2 manual set from Lambda Publish-
ing - see inside back cover). RP/M was
sold and written by Jack Dennon, of
microMethods, PO Box 909, Warrenton,
OR 97146 (503)861-1765. Jack disas-
sembled CP/M 1.4 for his Hayden book
““CP/M Revealed’’ only to have to redo
it again as version 2.2 came out while
his book was being readied for printing.
After that he decided to take what he
learned and wrote RP/M firom scralch.
Jack says his version is a little like ZCPR
with some of the extra features. The main
difference is, RP/M will work on 8080
CPU’s.

Several OFEM'’s bought RP/M for use
with their systems, AERCO being one.

Jack says most of the small OFEM's re-
ally didn’t pay but two other OEM’s did
make it worth his time, somewhat. The
older version of RP/M’s manual, of which
1 lost mine in the last move, provided a
complete listing of RP/M. Thus RP/M
gave you a look at how the insides of a
CP/M compatible operating system might
be done. He has a newer version that
runs on top of a Z280 emulator on the
PC. He is not actively selling any RP/M
versions, but if pressured to sell he col-
lects 3129 for it with printed manuals,
slightly less if all on disk. Jack is send-
ing me a sample to review, so I can keep
my readers up to date.

Since RP/M could be supplied with
source on disk, and your 2068 disk con-
troller builder’s might have changed
things, we can’t promise, but feel rather
strongly that you could purchase
NZCOM from Lambda Publishing and
run it. Since Jay Sage has spent the last
several years explaining the how and
why of using ZCPR or NZCOM in TCJ,
our back issues are probably a good
place to learn about ZCPR and CP/M
for that fact.

So please let me know how your work
with using CP/M or RP/M (or NZCOM)
goes, and how Dayton T/Sers spent their
time this year. Thanks for contacting
TCJ. Bill Kibler

Dear Bill.

Reading ‘‘Reader to Reader’’ in the is-
sue 66 I had a bad conscience. So I have
now collected the files regarding ZX81
ROMs on a disk, which I send you.

Please note there are some old copy-
rights, but to the best of my knowledge,



the firms don’t exist anymore. Anyhow,
I think the software is so good it deserves
to be used more.

Now you can do with it what you think
best.

Regards, Gorm Helt-Hansen, Denmark.

Directory of B\ZX81 ROM

ASZMIC HEX 11537 04-26-94 10:52a
FORTH HEX 23056 04-26-94 10:54a
FORTH DOC 37502 04-29-94 11:14a
ASZMIC BIN 4096 04-27-94 12:29a
FORTH BIN 8192 04-27-94 12:25a
ASZMIC DOC 23661 04-29-94 1:13a
8 file(s) 108044 bytes

ZX81-FORTH.

EPROM: 2764.

Checksum: C925.

Copyright (c) 1983 Skywave Software.

ZX-81 Forth matches the fig-FORTH com-
mands, although ZX81-FORTH is not fig-
FORTH. It was not possible to include all
the fig-FORTH words because of ROM space
limitations. ZX81-FORTH also contains
some non-standard words so that
multitasking can be accomplished. ZX81-
FORTH is multi-tasking. This gives the
programmer the ability to write real-time
routines.

ASZMIC HEX.

Eprom type: 2732.

Sumcheck: 2A44

Copyright (c) 1982 Comprocsys Ltd.

ASSEMBLY LANGUAGE DEVELOP-
MENT SYSTEM for the Sinclair ZX81.

After connecting the power to your ZX81
you will have a clear screen, except for a
funny little character towards the bottom
left and a blinking cursor on the line just
above it. The speed of the blink identifies
which mode ASZMIC is in: fast blink means
EDIT and slow blink means DEBUG. With
16k of memory on the system you will be in
DEBUG mode out if you are using a “bare”’
machine then you will be in EDIT mode.
Shifting between EDIT & DEBUG modes is
achieved by the use of the Shift 9 & Shift E
keys. Experiment by pressing Shift 9 (DE-
BUG) and Shift E (EDIT) alternately, and
watch what happens to the cursor blink rate.
There is only one difference between EDIT
and DEBUG modes, but that is an important
one. When you hit newline in DEBUG mode
the line you have just finished will be passed
to the Command Interpreter. In EDIT mode

you just start a new line.

Thanks Gorm, the code is very much
appreciated. I will be putting this up on
DIBS and JW'’s BBS, both of which are
listed in user group section. The bad
part is, I will have to burn a ROM and
test them out. I tried them with the ZX81
emulators and was unable to get either
one to work. Not sure why the emulators
didn’t work, but maybe some one else
can try who has worked on the emula-
tors longer than myself.

Anyway Gorm, I know some others who
will appreciate these files a whole lot.
Thanks again! Bill.

Dear Bill

Thank you for the sample issues of 7CJ.
I especially enjoyed the article about the
ZX-81 in issue #65, and the readers
comments is issue #66.

Some points of interest to you and your
readers: Sinclair Research manufactured
6 computers: ZX-80, ZX-81, Spectrum
(3 versions) and QL. Timex Corporation
manufactured 3 computers: TS1000,
TS1500 and TS2068.

ZX-80: B&W video, 1K intérnal
memory, 4K operating system. Later
Sinclair released a modification that
consisted of a new keyboard overlay and
8K operating system. (Same operating
system as ZX-81.) This unit had ap-
proximately 30 integrated circuit chips.

ZX-81: B&W video, 1K internal
memory, 8K operating system. Feranti
Semiconductor developed a special 40
pin I.C. for Sinclair, which replaced 25
I.C’s used in the ZX-80. The ZX-81
used 5 L.C.’s.

TS1000: Same computer as the ZX-81,
except with 2K internal memory.

TS1500: B&W video, 16K inte.n.
memory, modified 8K operating system
used in the ZX-81 and TS1000.

The ZX-80, ZX-81 TS1000 and TS1500
all used same sofiw:i.e.

Spectrum: Color video, 3 versions - 16K,

48K, and 128K internal memory. Very
few Spectrums made it to the U.S.A.

TS2068: Color video, 48K internal
memory, different operating system than
Spectrum. If operating system ROM was
replaced with special after market
EPROM, Spectrum programs could be
run on TS2068.

All above computers used Z-80A CPU’s.

QL: Color video, 68000 CPU, 16 bit
Super Sinclair computer.

This is a thumb nail history of the
Sinclair and Timex computers.

Best Regards, Fredric Stern, L.I.S.T.
Newsletter Editor, PO Box 264,
Holbrook, NY 11741. (Long Island
Sinclair Timex user group)

Thanks for the short history, Frederic. I
am starting to understand why so many
have good feelings about the Sinclair
machines. For one reason, as you showed
us, there were many versions, with many
Jfeatures, and all for a very reasonable
price. Again, Thanks. Bill Kibler.

Dear Bill:

I have been remiss in sending you money;
I hope that I will not lose any issues of
TCJ due to my getting hung up in trying
to keep my clients happy. I do have a
couple of items, however, that you and
your readers may find useful.

First, at a recent Motorola seminar on
TPU (timing co-processor in the 68332
chip), I passed on your complaint to
Motorola people that “‘real people’ (i.e.
non-professionals) don’t have reasonable
access to state -of-the-art chips. I was
assured that Wylie and H: 1ilton-Hall-
mark are two distributo. wive
telemarketing divisions that wiu - 2
orders for small quantities (read that as

’’) of anything they sell, over the tele-
pnone, from anybody, presumably paid
“o. with credit card. I have not yet fol-
lowed up on this.

Second, I would like to recommend to

you and all, and particularly to Brad
Rodriguez, a terrific source for proto-
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