


































































































M68K Single Board Computer 
By Raymond L. Buvel 

About a year ago I needed a computer 
based on the Motorola MC68000 micro
processor, but I didn't want to spend a 
fortune on it. I already had a Big Board 
up and running with lots of nice soft
ware and didn't want to buy another 
complete system. 

What I had in mind was a slave co
processor with its own memory that 
could run independently of the Big 
Board. The M68K single board computer 
from EMS (Educational Microcomputer 
Systems) fit the �b�i�~�l� nicely. It cost me 
about $600 to build (I think it can be done 
for $500 at today's chip prices) and has 
been running reliably since I brought it 
up. 

Strengths 
The M68K computer can run at 10MHz 

with the MC68000 chip from EMS and 
250ns RAM and EPROM chips since 
there is a 200ns wait state built in. There 
is 20K of static RAM (10 6116's) and 16K 
of EPROM (2 2764's) on the board. The 
machine also has two RS-232 serial chan
nels and a 16-bit bidirectional parallel 
port for the built-in 110. 

There are also five 16-bit counter/tim
ers provided by the AM9513 System 
Timing Controller (which is also the 
baud rate generator for the serial chan
nels). 

The timer chip is wired up to one of the 
vectored interrupts on the board (there 
are 7). There are two separate memory 
expansion busses, so you can add up to 
384K of RAM and EPROM to the system. 
110 expansion is provided through an 
MC6800 compatible 8-bit peripheral ex
pansion bus with address space for 1024 
ports. 

The monitor is almost identical to the 
Motorola MACSBUG monitor. It has 
built in execution'and trace features usu
. ally found only in a debugger like CPt 
M's DDT. The monitor takes up 8K of the 
16K EPROM space (two 2764s). 

If you are building this computer, I 
recommend that you purchase the moni
tor (even though it is overpriced in my 
opinion). Then you will have a conven
ient way to test out the hardware. 

I plan on writing a very simple resi
dent operating system for M68K that will 
allow me to produce programs on the Big 
Board and send them over to the M68K 
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through the parallel port (it is currently 
attached to my Big Board through a serial 
channel). There should be plenty of 
room for this while still allowing the 
monitor to be resident for debugging. 

Weaknesses 
The documentation supplied with the 

M68K is terrible (but adequate for people 
who know what they are doing). I would 
not recommend constructing this com
puter unless you have built a Big Board 
or some other computer of equivalent 
complexity. 

When I brought.up the M68K, I had to 
wire pins 12 (BGACK*) and 13 (BR*) on 
the MC68000 chip to +5V to get the com
puter to run. These lines are not used in 
this design and EMS just let them float. 
As it turned out, they floated to the 
wrong state and locked up the CPU. 

I also had trouble locating a crystal os
cillator module until someone pointed 
out that Jameco sold them. I wrote to 
EMS but they didn't even bother to tell 
me where to find the module. 

One other complaint I have with the 
board concerns the 16-bit bidirectional 
port. The port is buffered but not latched 
so it is a lot more trouble to use than the 
parallel ports on the Big Board. Also, the 
handshaking on the port is not nearly as 
nice as that on the Big Board PIO. 

The most serious problem with this 
machine is the lack of software. I have 
partially solved this problem by writing 
my own cross compiler that runs on my 
Big Board under Z80-FORTH. (It will 
hopefully be available on a user disk 
soon.) 

Box 3071 
Moscow 10 83843 

With this compiler and a cross assem
bler, I can write the software I need. I use 
the M68K for doing high speed numeric 
calculations so I don't need a fancy oper
ating system or a lot of utilities. The Big 
Board is perfect for that task. 

For those who need a cross assembler 
to run under CP/M, EMS offers one, but 
I dori't know how good it is. There is also 
a public domain cross assembler written 
in FORTRAN that may be available from 
some user group. I have also seen sever
al ads in BYTE and Dr. Dobbs Journal for 
68000 cross assemblers that run under 
CP/M. 

Conclusion 
I have used the M68K computer for 

about a year and I am satisfied with jt. 
This is definitely the least expensive 
MC68000 computer I have found. 

For use as a co-processor, the M68K is 
a nice machine. However, anyone who 
needs an MC68000 based microcomput
er in their business should look else
where. 

Prices 
The bare board with documentation is 

$99.95, the debugging monitor in 2764s 
is $120, and the CPU and memory map 
ROM is $115. 

M68K Single Board Computer 
Educational Microcomputer Systems 
(EMS) 
PO Box 16115 
Irvine CA 92713-6115 
(714) 553-0133 

••• 
CP/M 2.2 LICENSE AND SUPPORT 

CP/M 2.2 License and disk for Scull-Tek Big Board .................. $95.00 
Reconfiguration of above for BBI, Xerox 820 8" SSSD, or Xerox 820 5W' SSSD ...... $10.00 
CP/M Manuals ................................................................... $20.00 
SWP dual density board ......................................................... $149.00 
SWP dual density board with CP/M ............................................... $225.00 
Other CP/M configurations, Custom CP/M development, ROM Development, 
ROM modification, ROM copying, and consultation on CP/M are available, 

CP/M Public Domain Software - We have CPMUG, RCPM and SIGM disks 
for $5,00 each on Wabash 8" SSSD, 10 disks with catalogs and abstracts on 
them for $50,00. Write for quote on entire collection. 
Wabash 8 inch SSSD diskettes ........................... 10 for $30.00 
Wabash 5114 inch SSSD diskettes ......................... 10 for $28.00 
Line Check Board for RS-232-C (Inserted into the line it will monitor the 
seven commonly used signals.) PC Board - $7.00; PC Board and parts kit
$21.00; Assembled and tested - $26.00. 

�~� Call or write for catalog which describes the above and other items in more detail. 

Add $2 shipping to all orders. Illinois residents 

.!l1 I Lr'I [] V • EN. TEn p n I Q E Q add 6% sales tax. Mastercard, Visa. CPIM is a 1\11 l.J n 1.1 n n ILl Ll trademark of Digital Research, Inc. 

P.O. BOX 395 • NAUVOO, ILLINOIS 62354 • (217) 453-2345 
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Big Board 
and Xerox 820 

EPROM 
programmer kit 

$75.00 
Backed by our "Money Back Customer Satisfaction Policy" 

Programs 2516,2716 (5 V), and 2532 EPROMS. 
(Most users only require the above list, so why 
pay for more?) 

- Plugs into parallel port 
- User friendly menu~riven software written in 

BDS C with all 1800 lines of source code in
cluded. 

Now available in the the following packages: 

Software and Documentation only $25 
Software, Documentation, and Bare Board $55 
Complete Kit $75 
Demo Disk and Documentation (refundable) $5 

Send for the package that suits your needs or for a 
free brochure describing all the features of our 
EPROM programmer. Be sure to include $5 shipping 
charge for any of the packages above. All prices are 
in U.S. funds. New York State residents please add 
7% sales tax. 

.::: ,:.,.:.:9 •• :::~ •. ,. ::::?:=:: ,,<-: ?:::. I 

o • 
"':'::::' .• : ••• :.... .::::::.:. 0 .:.' .:.: ••••• 

Kenmore Computer Technologies 
20 Landers Road 
Kenmore, NY 14217 
(716) 877-0617 
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ABLE II VT 
INTELLIGIENT STAND ALONE 

VIDEO TERMINAL WITH 
MANY HIGH END FEATURES 

ASK ABOUT OUR EMULATION 
SOFTWARE FOR USE UNDER 
C P 1M (CP/M Is a TM of DIGITAL RESEARCH INC.) 

I RTCLOCK II VIDEO ATTRIBUTES I 
ION-SCREEN SET-UP I 

* Easy Emulation * A Very Powerful Low Cost Terminal Board * 
6502 CPU & 6845 Video Controller * 4K Control in 2732 EPROM 
* Emulate or Customize with powerful download feature * 
Custom programs and escape tables retained during power 
down * Defaults to control ROM tables (H19 Compatible) when 
not modified * Month to MSEC Real Time Clock; DisplaytoSec, 
Transmit to MSEC * Reliable battery interface for clock and 2K 
user RAM * Menu driven set-up * Powers up as previously 
configured * History, for communcations analysis, displays last 
256 video, escape and control char received * 2 Program/Menu 
selectable RS-232 compatible ports, with Daisy Chain * 16 
Program/Menu selectable baud rates (50 to 19,200) * TTL and 
RS-232 level baud clock outputs * 6 Program/Menu selectable 
bell tones * 9 Menu cursor selections (Box, underline, overline/ 
solid, blink fast or slow) * Menu selectable auto LF on CR 
and/or Auto CR on LF or neither * Local, full duplex, simplex 
operation * 80x50 video with 80x24 screen window * Up/Down 
scroll with non-destruct mode * Transmit screen from top to 
cursor * cursor home, forward, backward, up, down * Horz. tab * 
full X-V cursor control including save, restore and report cursor 
* cursor on/off * clear screen, clear line, erase to end of screen, 
to beginning of screen, to end of line, to beginning of line * Char 
selectable, normal, inverse, blink and low intensity * 96 Upper 
and Lower case with descenders * 32 interconnecting line/block 
graphic set * type ahead buffer * 8%x11 silk screened, double 
sided, glass-apoxy PC board * only uses easy to get parts * 
requires parallel ASCII keyboard and standard composite video 
monitor * made in U.S.A. * 

Bare Board, Programmed Control ***CALL OR WRITE*** 
& Char. Gen EPROMS, Complete 
Detailed Documentation Including 
Schematlce and Source Listing. 

- NOW ONLY $79.95-

Complete Documentation - $10 
(Refundable with purchase) 

Will Accept MC & VISA 

LINGER 
ENTERPRISES, INC. 

P.O. Box 5783 
Newport News, VA 23605 

804-244-3874 

Add $2 shipping & handling 
(VA residents add 4% tax) 
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LETTERS 
Dear Editor, 

The recent Micro C answered a ques
tion I had about why the Kaypro II CRT 
displays go belly-up above 2400 baud (in 
serial input> CRT). I thought it was only 
juggling 1 ball; but with 1920 in the air, I 
see why one more is too much. 

Software scroll seemed like a dumb 
idea until I read about screen-dump cal
culations on hardware scroll. 
AIPaarmann 
368 EI Gaucho Road 
Santa Barbara CA 93111 

Editor's note: 
Actually, the very early Kaypro lIs had the 

hardware scroll circuit installed. They didn't 
use it because Gilbert Ohysnty couldn't fig
ure out how to do the hardware scroll calcula
tions in the monitor. Later, they removed the 
3JCs because they weren't using them. 

Dear Editor, 
In the installation of ZCPR to CP/M, I 

SYSGENed a blank disk, PIPed the six 
programs (3 from CP/M and 3 from 
ZCPR), and entered EX14 IN·STALL (cr). 

The program just gets rolling when 
the message, 'Synchronization Error' 
appears, and the program locks up. RE
SET is the only way out. 

Since you have my interest whetted 
with ZCPR, I hope you can get me 
'synched'! 
J. Karl Jones 
220 Wilson Hall 
Kansas Wesleyan 
Salina KS 67401 

Editor's note: 
Yep, I can get you synched. You see, MOV

CPM is part of the installation routine in IN
STALL. MOVCPM looks at the serial num
ber on the system tracks and at its own serial 
number before starting to work. If the serial 
numbers are different, it displays a synchro
nization error and locks up. That's Digital 
Research's method of encouraging people to 
purchase their own copies of CP/M. 

So, you need to get out your original CP/M 
distribution disk. It has the system tracks and 
MOVCPM that match. Copy the system 
tracks (use SYSGEN.COM) onto a blank, 
formatted disk and then copy MOVCPM
. COM. Then add the other programs you 
need to create the ZCPR disk. 
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Dear Editor, 
I received your K2 disk yesterday and 

am very happy with all of the programs 
as I have been with your other disks. 

However, my main reason for order
ing the disk was to get a copy of the UN
. COM and UN. DOC for getting back to 
the source on protected MicroSoft BAS
IC files. 

As far as I can determine the programs 
are not on the disk although your adver
tising and the disk directory indicates 
that they are. 
Charles Clark 
689 N. 800 W. St. 
Provo UT 84601 

Editor's note: 
Sorry, those utilities are not on the disk. 

UN. COM doesn't work on MicroSoft BASIC 
any longer (MicroSoft obviously made some 
changes to defeat UN) so we took them off the 
disk. Unfortunately, our ad brochures still 
show the files. 

Dear Editor, 
I am looking for a good, well de

bugged version of Kerniit so I can talk to 
a person who doesn't have MODEM7 
configuration yet for his system. 
Steve Schick 
4244 Cheeney St. 
Santa Clara CA 95054 

Editor's note: 
Yep, we have Kermit configured for the 

Kaypro. It's on two full disks and costs $24. 
Just ask for Kermit. 

Dear Editor, 
I've had some problems using the key

pad when running ZCPR. Any sugges
tions? 

Also if you could consolidate all of the 
Kaypro modifications that you have dis
cussed, and write them in a fashion simi
liar to your reply to Chris Paulsen in is
sue #15, it would be a big help. 
Charles Dugan 
3834 136th Ave SE 
Bellevue WA 98006 

Editor's note: 
See the Kaypro column in issue #15 for the 

ZCPRpatch. 
As far as the Kaypro II is concerned, I'd do 

the following. 
I'd do the Kaypro II to Kaypro 4 mod first, 

and then get the PRO-8 set. After installing 
the new monitor ROM (and Z80B) I'd speed 
the system up to 5 MHz (definitely include 
the switch so you can go back to 2.5 MHz). 

Then I'd purchase a copy of Uniform for 
the Kaypro 4 from the Uniform folks (sup
ports about 25 formats) and install two half
wide Kaypro 4. drives (the double sided 
TEACs) as drives A and B and two half-wide 
quad density TEACs as drives C and D . 

I'd also get a copy of Plu-Perfect for the 
Kaypro 4 and ZCPR. Plu-Perfect is great if 
you use Perfect writer and want to custom 
configure the keypad. 

I would put ZCPR on all but my Plu-Per
fect disks. 

Once you are finished with all this, you can 
add the Co-Power board if you wish or the 
Delphi winchester system (we're using it 
with the PRO-8 now and it's great). 

Of the stuff coming up, I'm really interest
ed in the MicroSphere 64K add-on which 
gives you a 128K Kaypro. The additional64K 
will act as a track buffer which makes disk 
accesses really scream. They are doing Logo 
for their color graphics board which has my 
two grade-schoolers very excited. 

Dear Editor, 
I have a few questions about the Kay

pro end of Micro C. Regarding user 
disks, do you know if the Epson MX-80 
is enough like the Gemini lOX that I 
would have any use for disk K5 (MX-80 
Graphics Software)? 

Also, I know that ZCPR is usually 
available as an ASM file, so that some 
options can be modified. Will you be 
making it available on Kaypro format? 

Incidentally, as to why more people 
don't use SBASIC, in my case the an
swer is that like many compiled high
level languages, it doesn't generate very 
compact programs. 

For example, the little program in the 
Kaypro User's Guide to turn off the key
board beeper compiles to a little less than 
2K (780H). 

A routine in assembly language to do 
the same thing occupies only four bytes: 
(MVI A,8 ! OUT 5). This is because SBA
SIC puts portions of its library files into 
each program. 

So far I have used SBASIC to test con
cepts, but I have used assembly lan
guage for the final effort. 
Philip E. Bond 
27 Sharon Drive 
Spring Valley NY 10977 

Editor's note: 
Yes, Philip, disk K5 does work on the Gem

ini lOX. Also, you can send for Kaypro disk 
K22 which has a newly updated version of 
ZCPR which works on the Kaypro II, 4, and 
10 and it's complete with source . 

• •• 
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Order Line: 
(214) 272-5724 
9 AM -8 PM CST 

5}4"'WINCHESTER SUB-SYSTEM 

NEW 
Includes: 10M Seagate ST-412 Drive, Host 
Adapter Board, Controler Board, Software 
Case, Fan, Power Supply & Cables. 

Available For: 

IBMPC } 
Apple 
Xerox 820, BB-I 
S-100 

Multibus } 

$1299 

$1399 

[5 and 15 Megabyte Systems also Available] 

5 }4"SEAGATE 
WINCHESTER DRIVES 

St-406 [5M] .......................................... $399 
ST-412 [10M] ........................................ $599 
ST-419 [15M] ........................................ $799 

All are New Drives 

WINCHESTER CONTROLLER 
& HOST BOARDS 

Xebec 1410 Controler ......................... $325 
IBM Host [Xebec] .............................. $125 
Apple Host [Xebec] ............................ $125 
S-100 Host [Xebec] ............................. $125 
Multibus Host [Xebec] ....................... $195 
Software for above ............................. $ 20 
Xerox & Bigboard Host [Epic] ............. $ 75 

LATE SPECIALS 
Disk Drives Cables 5114" ....................... $20 
Xerox 820 8" ........................................ $30 

Order Line: 214 - 272 - 5724 

EPIC SALES 
8" FLOPPY DRIVES 

SIEMENS FDD 200-8 
DSDD 8" Floppy Drives 

[Shugart 850 Compatible] 

$229 NEW 

8" DRIVE SUB-SYSTEM 
Includes: [2] FDD 200-8 
DSDD Drives, Horiz. 
Case and Power Supply 

$749 NEW 

MULTIBUS BOARDS 

SBC 86-30 256K .............................. $899 
SBC 86/12 ....................................... $449 
SBC 80/30 ........................................ $299 
SBC 80/20 ........................................ $199 
SBC 534 ........................................... $199 
SBC 544 ........................................... $499 
SBC 519 .......................................... $199 
SBC 218 ........................................... $199 
SBC 215 ........................................... ,$499 
SBC 208 .......................................... $449 
TI 512K ECC ................................... $899 
18 Slot Backpla,ne ................................ $'75 

FLOPPY CONTROLLER CHIPS 
1771 ................................................ $12.95 
1791 ................................................ $19.95 
1793 ................................................. $19.95 
1797 ................................................. $24.95 
2793 ................................................ $39.95 

ALL PRODUCTS BACKED BY 
OUR 90 DAY GUARANTEE! 

(9-8 CST) 
TERMS: Master Card, Visa, American Express add 3% service charge. Allow 10 days for checks. 

132 Plano - Walnut Center 
Garland, Texas 75040 

5}4" DRIVE SUB-SYSTEM 

Includes: [2] 5114" Half High 
Panasonic Drives, Power Supply 
& Case [Vert. or Horiz.] 

$459 NEW 

5}4 ''HALF HIGH DRIVES 

Panasonic Drives 
[SA-455 Compatible] 

40 Track, 48TPI 

$199 NEW 

DISK DRIVE CABINETS 

5114" Dual 1fl High Case with Power Supply 
[Vert. or Horiz.] 

$n.oo 

8" Dual Full High Case with Power 
Supply [Horiz.] 

$325.00 

5114" Dual Full High Case 
7" H X7"W X10" 0 

$15.00 

ROBINSON NUGENT IC SOCKETS 
Low Profile Solder Tail Sockets 

All Sizes .10 Each, $70/1000 
$25.00 Minimun Order 

64 Dram 200ns $5.25 

Store Hours: 9 - 6 M-F_9-1 Sat 

,~ $4.00 Minimum UPS charge. $1.65 for COD. Dallas MTA.Area 6% All other Texas Residents 5% Sales Tax. 



Are you signing your name with an X 
because spelling doesn't come easily? 

Then you need SpellSys! 

With this full-feature package, you can 
write prose with the pros. SpeliSys fea
tures a 42,000 word dictionary and all 
the bells and whistles of those expensive 
checkers-including rhyming, crossword 
search, letter unscrambling, etc. 

SpeliSys is made up of a group of indiv
idual programs which you can use toge
ther or separately. With SpeliSys you can 
setup and maintain your own custom 
dictionary (in addition to the main dic
tionary). These are real dictionaries, not 
hash tables, so you edit or remove words 
from your own dictionary at will. 

• 

EDITORIAL 

(continued from page 1) 

exchange information. The phone has 
become a very important part of that and 
when someone calls with a problem or 
request that eventually leads to an im
portant solution, then we all gain. And, 
even more significantly, some of the calls 
are from people who have figured out 
answers to problems that have been 
bothering folks for a long time. 

However, a large share of the requests 
for information are from people who are 
simply too lazy, or too stubborn, or too 
something, to get the information for 
themselves. The fact that we are accessi
ble leaves us at the mercy of anyone with 
a spare hour (or two!) and a Sprint line. 

If You Need Help 
We are glad to help. Your questions 

can be very basic or very advanced. 
However, Please! Try to help us too. 

1. Try your darndest to find the infor
mation for yourself. If the question is 
about a software package or a piece of 
hardware you purchased from someone 
other than Micro C, contact the manu
facturer about the problem. We can't 
possibly know every nook and cranny in 
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IT'S EASY TO USE! 
Just enter "SPE LLSYS", select which 
disks you'll use~ and file you're checking. 
Then SpellSys takes over. Everything is 
self-prompting-so sit back and relax. 

Word Review Operations 
C .. show Context in file 
L .. Lookup word in dictionary 
M .. Misspelled (correct file to ..... ) 
D .. put ~n user Dictionary 
I .. Ignore 
N .. Next word 
P .. Previous word 
E .. Exit review 
? .. (or any other key) displays menu 

ORDER AT NO RISK! 
Check out the manual and if you don't 
agree that SpeliSys is a super bargain, 
just return the package with the disk un
opened within 30 days and we'll refund 
your money. 

SPELLSYS $29.95 ppd. in US & Can 
Other Foreign add $5.00 

Requires 32K CP/M* 
Formats: 8" SS SD or 

5" SS DD for KayPro, Xerox, 
Osborne, Morrow, Superbrain. 

• CP/M is a trademark of Digital Research 

P.O. Box 65 Bend, OR 97709 
MC (503) 382-8048 Visa 

every product we've mentioned (or 
haven't mentioned). 

If they won't take the time to support 
their product, then maybe the best thing 
we can do is push them a little. Send us a 
letter to the editor detailing the problem 
and the lack of support. They'll get to 
hear about it. 

2. If you're working on something 
that we've covered in a back issue, 
please be willing to order the issue. 
Don't call and expect us to spend half an 
hour telling you what the article said so 
you can save $3.00. 

3. Try to locate your own sources of 
parts like disk drives. If you call, we'll tell 
you to check the ads in Micro C, in the 
back of Byte, or in the Computer Shop
per. We'll also try to keep you posted on 
good sources in our columns. Cascade 
Electronics and Micro Processors Unlim
ited are both good places to start. 

4. We encourage you to dig into your 
system, but don't do it if you are totally 
lost. Read up, get help, practice on 
something a little less important than 
your computer. 

In almost every community there is a 
CP/M users group. Check with your lo
cal computer stQres to locate. such a 

12" GREEN ball brothers TV-12 monitor in en
closure 19 x 16.5 x 14". Room for mounting 
BB1, BB2 & X820 type SBC's; 8" drive(s) & 
power supply (see below). Needs + 15 Vdc 
@1.2 Amp, Non composite (separate sync) in
put. Used & 100%Tested. 
MONITOR & ENCLOSURE (30#) $65.00 
Matching keyboard & enclosure 19x4x5", 77 
keys. Non-functional lighted pushbuttons on 
far right missing. sold only with monitor. 
KEYBOARD & ENCLOSURE (6#) $45.00 
Unregulated power supply; outputs: 9 v @10 
A, 30 vct @ 2 A, 18v @ 1.5A, 14 v @ 0.5 A. 
Includes transformer, capacitors, rectifiers & 
heatsinks. Add 3 terminal regulators for cheap 
power. Removed from used equipment. 
UN-REG POWER SUPPLY (25#) $15.00 
Regulated power supplyu; 6 outputs: 5v @ 4 A, 
+/- 12 v @ 0.2 A, +24v @ 1.2A, -24v @ 
O.2A, +15v@2.6A.14x4x3",10Ibs,New. 
REGULATED POWER SUPPLY $35.00 

ARKON ENGINEERING 
PO BOX 60, Rome NY. 13440 
(315) 336-4381 anytime 
or (339-2232 evenings) 

TERMS: Prepaid or UPS COD (CASH 
OR CERTIFIED CHECKS ONLY.) 

group. Then get active. You'll find a 
wealth of support and training as well as 
access to people with test equipment. It's 
very difficult for us to help you service 
your system by phone, especially if you 
have no test equipment. (We wouldn't 
dream of tackling our own systems with
out at least a logic probe.) And, much of 
what we can tell you on the phone we've 
already covered in the magazine. 

5. If you are totally in a bind with no
where else to turn, then call us. But be
fore you pick up the phone: 

Try to get a~ much information about 
the problem as possible. When does it 
happen? When doesn't it happen? Is it 
heat sensitive? Is it consistent? Have you 
tried swapping parts? Have your tried 
the ice bag trick on all the chips (includ
ing your new Z80B)? Can you undo 
things you did one by one and get it to 
work again? Did you take any shortcuts? 
Meanwhile, you really need some way of 
seeing what is happening inside the cir
cuit (a scope or logic probe). 

Now, have the system in front of you 
(preferably messing up), take a test 
probe in your left hand, the phone in 
your right hand and then call us (no fair 
swapping hands). 
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'IHADS 
The following folks are reaching you for 
only 20 cents per word. If you would 
like to reach the same audience, send 
your words and 20 cents for each to Mi
cro Cornucopia. 

Protect your schematics. Heavy duty vi
nyl sheet protector, llX17, 3-hole 
punched, perfect for BB schematics! Six 
for $6.00 postpaid. Tony Ozrelic, LA 
Software, 6708 Melrose, Los Angeles CA 
90038. 

dBASE II Consulting Service. Los 
Angeles area. Give us a call, we may be 
able to help you solve your dBASE II 
problems. Call 213-375-6391. Ralph 
Freshour, consultant. 

Xerox 820 boards, completely assembled 
and tested. $150, includes shipping, 
manual, schematics, ROM source code 
listing. Call evenings (818) 340-5410, or 
write Jiri Kratt, 20311 Sherman Way 
#316, Canoga Park, CA 91303. 

Big Board II System: BBII, 20meg Ro
dime Winchester, Xebec Controller, 
Siemens 8/1 0500 in Ferguson enclo
sure with power supply, $2475 o.b.o. 
Keyboard with Amdek 300A 12/1 amber 
monitor, $150. All used only one month. 
Jay Tucker, 501-227-9079. 

Just remember, any time we are talk
ing on the phone is time we aren't work
ing on new Kaypro, Xerox, Slicer, or Big 
Board projects. Anything you can do for 
yourself, will be a big help to us and to 
everyone who reads Micro C. 

Text Co-Processor Reports 
You folks calling us must wonder what 

the heck is going on at Micro C these 
days. If you're wondering why there's a 
bit of confusion, it's because of the rapid 
increase of employees (yep, 2 new ones 
since January, me included). 

Both of us are getting our feet wet at 
once (the carpet is getting soggy in plac
es) and that's causing all the stam
mering, stuttering and groping for an
swers that is part of learning a new 
language and system. Please bear with 
us through these fluid times. 

Micro Cornucopia, Number 17, April 1984 

8" Disk Drives Used, clean, working 
disk drives. Several models available, 
5550 at $100; OS, DO $225; Cases avail
able. Quantity discounts. 12/1 B&W Hi 
resolution monitors 80 column. DC 
model 15VDC @ 1.1A $35. AC model 
115V $45. Both drives and monitors 
work with BB or Xerox 820. Call eve
nings. R. Breinlinger, 51 Wash Pond 
Road, Hampstead, NH 03841 603-329-
5838. 

BBI ROM Terminal Emulator. Menu
driven selection of 510 port, baud rate, 
parity, etc. Interrupt-driven I/O loafs at 
9600 baud. Uses one EPROM slot. $29.95 
ppd ($34.95 for 2716-1). Unified Soft
ware Systems, PO Box 2644, New Car
rollton MD 20784. 

Public Domain UG Software Rental: CPI 
MUG Vol 1-92 on 468/1 Flippies $45.00, 
SIG/M UG Vol 1-150 on 75 8/1 Flippies 
$75.00, PICONET Vol 1-34 on 178/1 Flip
pies $25.00, Pascal-Z UG Vol 1-25 13 8" 
Flippies $20.00, UG Games 20 Vols of the 
best ones $20.00, UG Modem 20 Vols of 
the best $20.00, UG Business 20 Vols of 
the best $25.00, UG Utilities 10 Vols of 
the best $20.00. Rental is for 7 days after 
receipt with 3 more days grace for re
turn. Credit cards accepted (preferred). 
5/1 disk formats also available. Down
loading-disk format conversions. Call. 
User Group Software Automatic Update 
Service-$7.50 per 2 volume set PP. 619-
727-101524 hrs. 619-941-0925 info. P.J.'s 
National Public Domain Software Cen
ter, 1062 Taylor Street, Vista CA 92083. 

Structured vs. Unstructured 
Those reading Micro C know that 

we're structured programming zealots. 
However, you may not realize that we're 
also unstructured work-lifestyle zealots. 
This, of course, creates the mayhem and 
anarchy that makes working here so in
teresting. 

For example, last week I decided to 
work most of the days of the week, but 
only 2to 4 hours at a time, popping in 
whenever convenient. This really makes 
Alice envious. She has to be here, 8 to 5, 
Monday through Friday, chained to her 
desk. 

Tracey will be working Monday, 
Wednesday and Friday. Dana works a 
Monday through Thursday schedule, 
plus countless odd hours. Dorcas works 
Monday through Friday, like Alice and, 
of course, no one ever knows when Dave 

Kaypro SoftwareMemory Bugout-Iso
lates defective Memory Chips for easy 
repair. Pays for itself with first failure. 
(Assembly Language). $19.95. Maillist
Create and maintain your Personal I 
Business Mailing List. Prints Mailing La
bels, Menu driven, easy to use. $34.95. 
ABRAMS CONSULTING (Custom Kay
pro Software), 9615 Cecilwood Dr., San
tee CA 92071. CA residents add 6%. 

For Sale: P-Mate Text Editor, world's 
best full-screen, macro-command edi
tor; versions for CPIM, CP/M-86, MS
DOS, PC-DOS; customized version us
ing BigBoard I memory-mapped video 
for fast display (Kaypro, Xerox similar
ly). Sage Microsystems, 1435 Centre, 
Newton MA 02159,617-965-3552 (voice) 
or 617-965-7259 (RCPM, 30011200 baud, 
24-hrs, logon password = BIGBOARD). 

4116's 8/$3.99. 250 ns pullouts. 200 ns 81 
$4.99. Add $1.50 per order for shipping. 
Claire Love, 621 'M' St., Hoquiam WA 
98550206-533-3484. 

SUPERB MAILING LIST PROGRAM 
for CP/MTI

• 2.2 supplied on 8" SSSD or 
now available for Kaypro 5.25". Requires 
two disk drives and printer capable of 
132 columris for maximum usage. In
stallation program module included. 
Special introductory offer by ABLE 
DATATI

• SOFTWARE, INC., P.O. Box 
86923, Station C. North Vancouver, 
B.C. V7L 4P6 only U.S. $19.95 postpaid 
check or money order. 

will be here or won't be here. 
Having explained all this, I hope the 

insight will give you a couple of chuckles 
next time you call and find that those 
who are here aren't even sure who's 
here. (Which may come from some of us 
not ever being all here). 

David Thompson 
Editor & Publisher 
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_CALL WREN! 
DISKS: 

Dysan Verbatim 
5% SSDD 53.40 514 SSDD 52.70 
5% DSDD 4.45 5% DSDD 3.75 
5% SS4D 4.85 5% SS4D 3.50 
5% DS4D 5.40 5% DS4D 4.75 
8 SSSD 3.85 8 SSSD 3.10 
8 SSDD 4.85 8 SSDD 3.40 
8 DSDD 5.40 8 DSDD 3.80 
Disk Mailers 10 for 55.00, 100 for 540.00. 

PRINTERS: 
OKI 

82 A S & P 
83 A S & P 
84 P P 
84 S S 
92 P P 
92 S S 
93 P P 
93 S S 

2350 P 
2350 S 

8.5 Carr. 120 CPS 5 325. 
13.6 Carr. 120 CPS 575. 
13.6 Carr. 200 CPS 975. 
13.6 Carr. 200 CPS 1065. 
8.5 Carr. 160 CPS 440. 
8.5 Carr. 160 CPS 530. 

13.2 Carr. 160 CPS 715. 
13.2 Carr. 160 CPS 900. 
13.6 Carr. 350 CPS 1975. 
13.6 Carr. 350 CPS 2025. 

DRIVES: ___ _ 
Tandon 848-1 8 SSDD 5325. 
Tandon 848-2 8 DSDD 375. 

. Tandon 100-1 514 SSDD 175. 
Tandon 100-2 5% DSDD 238. 

513-931-7160 
Minimum Order $30.00 

880 Reynard 
Cincinnati, Ohio 45231 

POWER SUPPLY 
For the BIG BOARD and other SBC's 
Assembled, tested and burned-in 4.8 hours 
• +5V @ 4A + DVP. 24 V @ 2.5A. ± 12V @ .2A 
• All supplies have over-current protection 
• Bell circuit and Piezo speaker for BB 
• Low line warning circuit - brown out 
• Input 105-120 VAC 50/60 Hz @1.0 A 
• 4.5"H. 3.8"D, 11"L - 5 lb. 

$110 
PLUS $5 

S&H 

HR-15 
LOW COST DAISY WHEEL PRINTER 

BIG BOARD COMPATIBLE 

SALE 

2012 Miniscribe 12 mb drive 
4020 Miniscribe 17 mb drive 
RO-204 Rodime 27 mb drive 
S1410 Xebec controller 2 drv. 
Kaypro II 
Morrow MD-2 w/terminal 
QUME Sprint II 40 cps 
Smith-Corona TP-l 
Quantex 150 cps 
Cromemco CS-3 
Otrona Attache' 

$700 
850 
900 
295 

1200 
1200 
1295 

H-XT Controller for IBM PC-XT 
5 MHz upgrade package 

350 
700 

1700 
2000 
295 
30 

Plug-in replacements for U66 and U86 to make your 
KayPro run 5 MHz. Depending on your KayPro, you 
may also need 280B and PRO monitor ROM. Does 
not include switch for 2.5 MHz (won't run COPY). 

POLYGON INDUSTRIES, INC. 
8600 Ponchartrain Blvd./New Orleans, LA 70124 

(504) 282-5372 

DOUBLE DENSITY HARDWARE 
DAUGHTER BOARD FOR THE WD2795 DSDD CONTROLLER 

$19 PCB wHh 
DRAWINGS COMPATIBLE WITH 

$ 29 KIT wHhout ANY COMPUTER 
WD 2795 USING WD 1771 

$59 WD 
2795 

$79 KITwHh 
DRAWINGS 

, 
Cheep· 

ONLY $1.00 S &. H 

AMP 
CONNECTORS 

FOR YOUR 
DISK DRIVE 
KIT OF 2 EACH 

WITH PINS 

$5 
Plus $1 S & H 

fcf;)~ BIG BOARD '6~6 c''!» ~,:~.~ a\~e' ~~ 

The "LA CAJA" Enclosure w/Power Supply 

$299 PLUS $20 
S&'H 

STANDARD FEATURES INCLUDE 
• Power Supply 

CABLES AVAILABLE 
• CASSETTE TYPE PRINT WHEELS AND RIBBONS 
• RS232-C OR CENTRONICS PARALLEL 
• BI-DiRECTIONAL PLATEN AND HEAD 
• PROPORTIONAL (MICRO ADJUSTMENT) 
• GRAPHIC PRINTING 
• BOLD PRINTING 
• 2K BUFFER 
• INSTALLS LIKE DlABLD 620/630 

5V @ 4A + OVP, 24V @ 2.5A, ± 12V @ .2A 
All voltages are current protBcted 

• Reset Switch • Fan 
• Key-lock Power • Solid State AC 
• Bell Circuit and Piezo Speaker 
• 2 AC Outlets, One Switched 
• Color, Beige and Chocolate 
• 6" H x 12" W x 16" D 24"W for 2 Drive Unit 
"La Caja" can be supplied fully wired for the Big Board 
with all ports disk DC and timed AC for 5150.00 

IN STOCK! 

$499 PARALLEL 
, PLUS $20 SHIPPING 

California residents add 6% tax on all items - phone evenings California time 

£ AstroTronics c::J ~ 1137 TOPAZ ST ff'1b \1ICROSYSTE\1S ~ (714) 734-6006 ~ CORONA. CA 91720 
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Micro C works because it is a central information exchange for 
the doers in this crazy industry. So we encourage you to share 
your trials and tribulations. That way we can invent nE.!W 

wheels rather than redoing the old ones over and over. 

What kind of exciting adventure (misadventure) are you 
working on? 

Quantity Description 

SUBSCRIPTION (1 year-6 issues) 
o New o Renewal 

USERS DISKS - 8" SSSD, CP/M 
#'5 
CP/M 86 DISKS - 8" SSSD 
#'5 
KA YPRO DISKS for the II, 4, & 10 - 5" SSDD 
#'5 
BACK ISSUES 
#'5 
OTH~R ITEMS: 

What information would you like to see in Micro C? . 

Price Each 
U.S. Can&Mex Other Foreign Total 

o $16 (Bul~) 0$20 0$26 
o $20 (1st Class) (AirMail) (AirMail) 

$15 $15 $15 

$15 $15 $15 

$12 $12 $12 

$3 $3 $5 

Prices include media, package, 1st Class postage (Air Mail for Other Foreign) 

o Check or money order enclosed Make checks payable to: TOTAL 
(US funds only, payable on a US bank) MICRO CORNUCOPIA ENCLOSED 

CardNo. ___ _ ____ Exp. ___________________ _ 
Signature o Visa 0 MasterCard 

NAME __________________________ _ PHONE (?) __________ _ 

ADDRESS _______________________ _ 

I CITY-____________ STATE _-,-ZIP ---
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BACK 
ISSUE NO.6 (6/82) 
BB I EPROM Programmer 
Customize Your Chars 
Double Density Update 

ISSUES Self~Loading ROM 
Terminal in FORTH 

$3.00 each 
24 pages 

US,CAN,MEX 

$5.00 each 
ISSUE NO.7 (8/82) Other Foreign 
6 Reviews of C 
Adding 6K of RAM 
Viewing 50 Hz 

ISSUE NO.1 (8/81) On Your Own begins 
Power Supply 24 pages 
RAM Protection 
V~deo Wiggle 
~PFM.PRN 
16 pages ISSUE NO.8 (10/82) 

Drive Maintenance 
Interfacing Drives 
Installing a New BIOS 

ISSUE NO.2 (10/81) Flippy Floppies 
Parallel Print Driver C'ing Clearly begins 
Drive Motor Control Xerox 820 begins 
Shugart Jumpers 28 pages 
Program Storage Above PFM 
~PFM.PRN 
16 pages 

ISSUE NO.9 (12/82) 
BB II EPROM Program 
Relocating Your CP 1M 

ISSUE NO.3 (12/81) Serial Print Driver 
4 MHz Mods Big Board I Fixes 
Configuring Modem 7 Bringing Up WordStar 
Safer Formatter Cheap RAM Disk 
Reverse Video Cursor 32 pages 
FORTHwords begins 
16 pages. 

ISSUE NO. 10 (2/83) 
Saving a Flaky Disk 

ISSUE NO.4 (2/82) Hooking Wini to BB II 
Keyboard Translation The Disk Inspector 
More 4 MHz Mods JRTFix 
Modems, Lync, and SIOs Serial Keyboard Interface 
Undoing CP 1M ERASE Pascal Procedures begins 
Keyboard Encoder 36 pages 
20 pages 

ISSUE NO. 11 (4/83) 
ISSUE NO.5 (4/82) BB I Expansions 
Word Processing BB II Details 
Two Great Spells Dyna, RAM Disk Review 
Two Text Editors Easier Reverse Video Cursor 
Double Density Review PlannerCalc Review 
Scribble, A Formatter KayPro Column begins 
20 pages 36 pages 

BOOKS 

ISSUE NO. 12 (6/83) 
256K for BB I 
Bringing Up BB II 
dBase II 
Look at WordStar 
Double Sided Drives for BB I 
Packet Radio 
5MHz Mod for KayPro 
40 pages 

ISSUE NO. 13 (8/83) 
CP 1M Disk Directory 
More 256K for BB I 
Mini Front Panel 
Cheap Fast Modem 
Nevada Cobol Review 
BB I Printer Interface 
KayPro Reverse Video Mod 
44 pages 

ISSUE NO. 14 (10/83) 
BB II Installation 
The Perfett Terminal 

CP/M86 
DISKS 

DISK 86·1 - Disk Utilities 
D.CMDI A86, SD.CMDI A86, 
XDIR.CMDI A86: Three extended directory pro· 
grams. Each does it differently, so we included all 
three. 
FILE-EXT.CMDI A86: Disk status program with 
good display format. 
PAGE. CMD/A86: A text paging program. Dis· 
plays 24 lines at a time. 
PRINT.CMDI A86: File printing routine. Puts a 
header at the top of each page along with page number 
and file name. 
MUCHTEXT.CMDI A86: Counts words and 
lines in a text file. 
ERQ.CMDI A86: Selective file erase program. 
Dispfays all selected files and then asks you one at a 
time for a YIN. 
INUSE.CMDI A86: Prints "In Use" on your 
terminal and asks for a password. It will not release 
the console until you enter the password. 
FINDBAD.CMDI A867. Finds and collects bad 
sectors on a disk. If there are no bad sectors, 
information on the disk is unaltered. 

Interface to Electronic Typewriter Disk 86·2 - DU and Modem Programs 
DU·V7S.CMDI A86/DOC: This is the popular 
disk utility from CP 1M 80. It lets you read, write, and 
modify disk sectors. 

BB I Video Size 
Video Jitter Fix 
Slicer Column starts 
KayPro Color Graphics Review 
48 pages 

ISSUE NO. 15 (12/83) 
Screen Dump Listing 
Fixing Serial Ports 
Playing Adventure 
SBASIC Column Begins 
Upgrading KayPro II to 4 
Upgrading KayPro 4 to 8 
48 pages 

ISSUE NO. 16 (2/84) 
Xerox 820 Column Restarts 
BB I Double Density 
BB II 5"'/8'" Interface Fix 
KayPro ZCPR Patch 

MODEM4.CMDI A86: This is a modem program 
set up for the Slicer. This program includes a built·in 
help file. 
MODEM7SL.CMDI A86/DOC: No modem disk 
would be complete without this standard. This is 
modem 7 set up for the Slicer. It displays a menu when 
it is called. 

Di8k 86·3 - Small C 
C86.CMD: This is the original Small C compiler 
which appeared in Dr Dobbs Journal in 1980. It runs 
under CPM·86 and generates 8086 source for the 
ASM86 assembler. 
C86. COM: This is the C86 compiler which runs 
under CPM·80. This 8080 program produces 8086 
assembly language. 
C86L1B.A86: This is the C86 110 library. 
SMALLC86.DOC: Documentation on Small C. 
crrm.c: Source of the C86 compiler. 

Plus, there are a number of demonstration files and 
ENTAB (insert tabs in place of spaces) and DETAB 
(replace tabs with spaces) programs all written in 
SmallC. 

Adding Joystick to Color Graphics 8" CP IM .. 86 Disk 

$15.00 each Recovering Text from Memory 
52 pages 

Your Fortune in the Microcomputer 
Busine18 ............... $26.45 (US, Can, Mex) 
......................... $36.45 (Other foreign) 
This is the best, most complete collection of "working 
for yourself" information I've found (and I've heard 
nothing but good comments from those who have 
received it). This two-volume set is perfect for those 
times when you need a break from monitor watching. 

In8ide Cp/M ........... $27.95 (US, Can, Mex) 
.. .. ...... .. .... . . .. .. ... $37.95 (Otherforeign) 
This is one of the best books on CP 1M. It covers the 
whole spectrum of users from novice to guru. There 
are a few books that include more programming 
examples but none work better for the whole range of 
users and this book is perfect for reference use. Micro 
C's copy of Inside CP 1M is showing definite signs of 
overuse. 

--------MICRO CORNUCOPIA - P.O. Box 223 - Bend, Oregon - 97709 ---------



FERGUSON ENGINEERING 
817-640-0207 

BIGBOARD-1 /820-1 256K 
RAM EXPANSION MODULE 

Very schematics set of six drawings ... $18.00 

STD BUS connector for BBII ........••.........•........ $12.50 

CRVDOM S312 OV switching SSR ...•..................• $ 7.50 

Complete 820 Documentation Package ..............•.•• $15.00 

820 CBIOS & Rom monitor source ...•...............•... $35.00 

CP/M Primer (Xerox CP/M handbook) .............. ".o" $10.00 

8" Dual Drive Cable 1 7" ..............••.............•••.. $30.00 

DB25S to 26 Pin Header. 18" Long •.....•.•.......•.•.... $15.00 

AMP Mini-Jumpers for easy configuration 

BIGBOARD-1 /820-1 256K 
RAM EXPANSION MODULE 

Now you can add a quarter-megabyte of RAM to your Bigboard-1 or 
a20-1 in a clean and efficient manner. This module can be used as a 
RAM disk. a spooler buffer. a disk cache or anything that requires more 
memory than the basic 64K. This module uses none of your precious 
I/O. Instead. it plugs in to five device sockets below the existing RAM 
array as a daughter board. It adds only 1 inch to the overall height of the 
computer board. The interface is accomplished with absolutely NO 
wires. cables or jumpers. The interconnect hardware. PAL and 
difficult-to-obtain discrete components are provided with the bare 
board. kit and tested versions. Only 7 TTL devices are required. 

This memory array resides in the address space of the CPU as 1 6 
blocks of 16K. Any 16K physical block can be mapped into any 1 6K logi
cal block addressable by the CPU. A bipolar RAM mapper controls 
which 1 6K blocks the CPU has access to. The mapper is configured by 
easily-understood single-byte commands written to memory location 
OFFFFH. This extremely flexible architecture will accommodate a 
wide variety of applications. such as MPM. CPM+ and a host of high
speed data acquisition tasks. This RAM upgrade will work at 4 Mhz. 
This product comes with complete schematics and a full theory of 
operation with many programming examples. Assembly. installation 
and test procedures are thoroughly documented. PAL code is not 
available. 

We have modified XDRIVE. a public-domain RAM disk software 
package. to run with the a20-256K. By the end of the 2nd quarter. we 
will have a CACHE BIOS melded with ZCPR that will give you nearly all 
the flexibility of CPM+ at a fraction of the cost. 

BARE BOARD & DOCUMENTATION ........................ $ 67.50 
KITW/O RAM ................................................ 95.00 
2.5 Mhz A&T (250 ns RAM) ................................. 325.00 
4.0 Mhz A&T (150 ns RAM) ........•........................ 375.00 
NEW MONITOR ROM SOURCE & XDRIVE SOFTWARE ........ 45.00 

1=::::::::I~~~"IIiIi"-"iIi"-"-"-"-"-""""""""""'" •..•..•..•. $_.1~°If:~rr:r.~r.T~~mrr,.,-:mm~n'!f!lt~~rn~ 

UNINTERRUPTABLE POWER SUPPLY 

UPS 5-200 5195°0 

+5 V @ B.5 AMPS, + 12 V @ 7.2 AMPS 

-12V @ .5 AMP, + 24V @ 2 AMPS [4A Pk] 
This supply is designed to power entire computer systems .~ith 
Winchester and floppy disk subsystems, as well as providing 
emergency battery backup capability. Designed to meet the needs 
of single-board Winchester systems. 
24V 4.5 AH battery pack, BP-1 ................. $65.00. 

FEATURES: 
High Reliability 
High Efficiency [75% TYP.] 
High Power - 200 Watts 
25 Khz Switching Frequency [inaudible] 
Soft Start 
Built-In Quick-Response O.V.P. 
Cycle-By-Cycle Fold-Back Current Limiting 
Drop-Out Immunity for up to 250 Ms [without battery] 
Uninterruptable [with addition of BP-1 battery pack] 
50 
~ .. ~ .. ~~ ...... 

LB-I 

Bare Board & Doc 

~I.J''''UIVIIVIII.JOATES 
• ZBO, ZBOA, OR ZBOB Series Parts 
• Dual RS232 Serial VO WICurrant Loop Option on "A" 

Channel (both strappable as terminal or modem in 
RS232 Mode] 

• 16 Programmable Baud Rates on each serial 
channel 

• 32 Bits Buffered Parallel va Assignable on 4 Bit 
Boundaries, W/Strappabie Handshake Polarity 
(2XZ80-PI0] 

• 4 Channels of Counter-Tmer. 4 Inputs, 3 Outputs 
• Accommodates 16K Mix of Ram or Rom or EEPROM on 2K 

Boundaries in 2716 or 2016 or XICOR EEPROM 
• 2.3" x 10" Sea of Holes Prototyping Area 
• AD VO Fuly Mode " Interrupt Compatible 
• Watchdog Tmer for Long-Term Unattended Operation 

Rom monitor and sourcelisting .............. 13500 

.. 



Full implementation of "C" with standard floating 
point, library, and I/O subroutines. UNIX VER 7 
compatible. Produces relocatable 8080 (optional OZ80) 
assembler code. Relocating assembler and linker 
supplied with package or use Microsoft M80 and L80, 
SID/ZSID debugger interface. FAST COMPILATION 
AND EXECUTION. 

AZTEC CII FOR CP/M $199 

-VISA -
(Special price for Micro C subscribers $149) 

MJ\NX 
software systems 

Box 55, Shrewsbury, N.J. 07701 
(201) 780-4004 

Also available for Apple DOS, HODS, CPIM-86, PC-DOS 

Tired of the slowness of BASIC? Find that the bugs in 
FORTRAN are bugging you? Step up to FORTH, the language 
that gives you total control over your computer! UNIFORTH 
is the only version of FORTH available either "captured" under 
an operating system (such as CP/M), or "standalone", 
acting as its own operating system. Our standalone versions 
are customized to your single board computer, providing serial 
and parallel port support, a real-time clock, formatting, fast 
disk copy, a.nd disk access up to twice as fast as CP/M! All 
systems are FORTH-79, and include a video editor, macro 
assembler, debugger, decompiler, top-notch documentation, 
and much more. Write for our free brochure, or order direct 
from the special Micro-C reader prices listed below. 

UNIFORTH Version 

System Integer Floating Multi- Multi-
Point Tasking User 

Big Board $ 60 $100 $125 $150 
Big Board" 80 125 150 200 
Slicer 100 150 200 250 
Any CPM-80 60 100 

unified Software .systems 
P.O. Box 2644, New Carrollton, MD 20784,301/552-9590 
DEC, VAX,PDP,RT·11, RSX·11 (TM) Digital Equipment Corp; CP/M (TM) Digital Research; MSDOS 
(TM) Microsoft; VIC·20 (TM) Commodore. 

ICs PROMPT DELIVERY!!! 
SAME DAY SHIPPING (USUALLY) 

256K 
64K 
64K 
64K 
16K 

27128 
2764 
2732 
2716 
2532 

DYNAMIC RAM 
200 ns $59.90 
200 ns 5.87 
150 ns 5.99 
120 ns 7.50 
200 ns 1.15 

EPROM 
300 ns 
250 ns 
450 ns 
450 ns 
450 ns 

$22.50 
9.25 
8.50 
3.60 
4.75 

STATIC RAM 
6264P-15 150 ns 
6264LP-15 150 ns 
6116P-3 150 ns 

MasterCardlVlSA or' UPS CASH COD 

Factory New, Prime Parts JJPOC 
MICROPROCESSORS UNLIMITED 
24,000 South Peoria Ave. (918) 267 4961 
BEGGS, OK. 74421 -

Prices shown above are for March 15, 1984 
Please call for current & volume prices. Prices subject to change. Please expect higher 
prices on some parts due to world wide shortages. Shipping and Insurance extra. Cash 
discount prices shown. Small orders received by 6 PM CST can usually be delivered to 
you by the next morning, via Federal Express Standard Air (iiI $5.991 
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