




































































































































NEW LOWER PRICES! NEW LOWER PRICES! NEW LOWER PRICES! 

"BIG BOARD II" 
4 MHz Z80·A SINGLE BOARD COMPUTER WITH "SASI" 

HARD·DISK INTERFACE 

$545 ASSEMBLED & TESTED $145 PC BOARD WITH 16 PARTS 
Jim Ferguson, the designer of the "Big Board" distributed by Digital 
Research Computers, has produced a stunning new computer that 
Cal-Tex Computers has been shipping for a year. Called "Big Board II", it 
has the following features: 

.4 MHz Z80-A CPU and Peripheral Chips 
The new Ferguson computer runs at 4 MHz. Its Monitor code is lean, uses Mode 2 
interrupts, and makes good use of the Z8Q-A DMA chip. 

• 64K Dynamic RAM + 4K Static CRT RAM + 
24K E(E)PROM or Static RAM 

"Big Board II" has three memory banks. The first memory bank has eight 4164 DRAMs 
that provide 60K of user space and 4K of monitor space. The second memory bank has 
two 2Kx8 SRAMs for the memory-mapped CRT display and space for six 2732As, 2Kx8 
static RAMs, or pin-compatible EEPROMS. The third memory bank is for RAM or ROM 
added to the board via the STD bus. Whether bought as a bare board or 
assembled and tested, it comes with a 2732 EPROM containing Russell Smith's superb 
Monitor. 

• Multiple-Density Controller for 
SSIDS Floppy Disks 

The new Cal-Tex single-board computer has a multiple-density disk controller. It can 
use 1793 or 8877 controller chips since it generates the side signal with TTL parts. The 
board has two connectors for disk signals, one with 34 pins for 5.25" drives, the other 
with 50 pins for 8" drives. 

• Vastly Improved CRT Display 
The new Ferguson SBC uses a 6845 CRT controller and SMC 8002 video attributes 
controller to produce a display rivaling the display of quality terminals. There are three 
display modes: Character, block-graphics, and line-graphics. The board emulates an 
ADM-31 with 24 lines of 80 characters formed by a 7x9 dot matrix. 

• STD Bus 
The new Ferguson computer has an STD Bus port for easy system expansion . 

• DMA 
The new Ferguson computer has a Z8Q-A DMA chip that will allow byte-wise data 
transfers at 500 KBytes per second and bit-serial transfers via the Z8Q-A SIO at 880 Kbits 
per second with minimal processer overhead. ':'tJen a hard-disc subsystem is added, 
the DMA chip makes impressive disk performance possible. 

CAL·TEX COMPUTERS, INC. 
780 E. TRIMBLE ROAD #504· SAN JOSE. CA 95131 • 408) 942·1424 
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SIZE: 8.75" X 15.5" 
POWER: +5V @ 3A, +-12V @ O.1A 

• "SASI" Interface for Winchester Disks 
Our "Big Board II"' implements the Host portion of the "Shugart Associates Systems 
Interface." Adding a Winchester disk drive is no harder than attaching a floppy-disk 
drive. A user simply 1) runs a fifty-conductor ribbon cable from a header on the boardto 
a Xebec controller that costs only $295 and implements the controller portion of the 
SASI interface, 2) cables the controller to a Seagate Technology ST-506 hard disk or 
one compatible with it, and 3) provides power for �~�h�e� controller-card and drive. Since 
our CBIOS contains code for communicating with hard-disks, that's all a user has to do 
to add a Winchester to a system! 

• Two Synchronousl Asynchronous Serial Ports 
With a Z8Q-A SIO/O and a Z8Q-A CTC as a baud-rate generator, the new Ferguson 
computer has two full RS232-C ports. It autobauds on both. 

• A Parallel Keyboard Port + Four Other Parallel 
Ports for User 1/0 

The new Cal-Tex single-board computer has one parallel port for an ASCII keyboard 
and four others for user-defined I/O. 

• Two Z80-A CTCs = Eight Programmable Counters/Timers . 
The new Ferguson computer has two Z8Q-A CTCs. One is used to clOck data into and 
out of the Z8Q-A SIOIO, while the other is for systems and applications use. 

• PROM Programming Circuitry 
The new Cal-Tex SBC has circuitry for programming 2716s, 2732(A)s, or pin­
compatible EEPROMs. 

• CPIM 2.2** 
CP/M with Russell Smith's CBIOS for the new Cal-Tex computer is available for $150. 
The CBIOS is available separately for $25. 

··CP/M is a registered trademark of Digital Research. 

Terms: Orders paid for with a cashier's check or bank card will be shipped within three 
working days. Orders paid for with a personal check will be shipped within three weeks. 
Add $5 for packing & shipping in North America. 
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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. 

Full size photo copy of bare Big Board I 
(both sides). Invaluable for finding traces 
under ICs! Send $1.00 to: Carl Jones, 459 
Alexandra Way, Grass Valley CA 95945. 

SOFTWARE Z80 assembly language 
quiz, 100 questions. Use it as a fast re­
view, serious study, or game. Self­
prompting. Choice questions. Keeps 
track of score. On 8" 5550 disk for a 
Z80-64K CP/M 2.2 computer, NEW 
PRICE $16.95. (US funds) Send check/ 
m.o. USA & Canada. Z-QUIZ, PO Box 
3775, Stn B, Winnipeg, Manitoba Cana­
daR2W3R6. 

Z80 MICRO-CONTROLLER parallel 1/ 
0, keypad commands. Complete plans 
and ROM monitor, NEW PRICE $29.95. 
Also source & doc on 8" 5550 disk, use 
with a Z80-64K CP/M. 2.2 computer, 
NEW PRICE $19.95. Build-N-Learn how 
controller hdwe/sfwe controls ma­
chines/robots. (US funds). Send ch./ 
m.o. to: ZMC, PO Box 3775, Stn B, Win­
nipeg, Manitoba Canada R2W 3R6. 

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: CPt 
MUG Vol 1-92 on 46 8" Flippies $45.00, 
SIG/M UG Vol 1-176 on 85 8" Flippies 
$90.00, PICONET Vol 1-34 on 17 8" 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" 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, 1533 Avohill Drive, Vista CA 92083. 
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liNT IDS 
SUPERB MAILING LIST PROGRAM 
stores and manages names and address­
es that can be revised at any time. Its size 
is limited only by the disk storage avail­
able. The address labels may be code se­
lected and printed in five different for­
mats on your computer paper or on label 
rolls. In addition to the name and ad­
dress fields there are four additional 
fields in each record for telephone num­
ber, date and two amount fields if de­
sired. At any time the entire roster may 
be printed out. For CP/M 2.2 based sys­
tems with two disk drives and printer ca­
pable of 132 columns for maximum us­
age. Terminal installation program 
module included. Supplied on 8" 5550, 
5.25" Kaypro and many others (please 
write). Special introductory offer by 
ABLE DATA SOFTWARE INC., PO Box 
86923, Station C, North Vancouver, BC 
V7L 4P6. Only USA $19.95 postpaid 
check or money order. 

GEMINIIEPSON Finally, put an end to 
programming hassle! Set up printer us­
ing single keystrokes from menu. Avail­
able immediately for CPM/80 (Kay pro 
Format) and CPM/86 (IBM PC Format). 
Package includes .COM program and 
source code. As a bonus, source code for 
insertion in your program to allow 
changes "on the fly" for applications 

such as subscripts is also included. Send 
$10.95 to: ARLYN Software Dept. M, 
Route 4 Box 27, Corral Park, Grayson KY 
41143. 

JRT PASCAL 3.0 OWNERS: All is not 
lost! A new product, PASCAL POWER, 
makes developing JRT Pascal programs a 
breeze. A full screen menu development 
environment automates the edit, com­
pile,test cycle. PASCAL POWER uses 
your editor, so you don't have to learn a 
new editor. The Module Manager in­
sures consistent type, const and external 
procedure declarations between JRT 
modules. Become a beta customer for 
this new product and you will receive 
PASCAL POWER at a lower price and all 
future updates free! You will receive a 
questionnaire for your valuable feedback 
on our product. PASCAL POWER is for 
JRT Pascal 3.0 owners, CPM/80, Kaypro 
and most popular formats. State disk 
format. Send check or money order for 
$14.95 to PASCAL POWER, PO Box 
1540, Crestline, CA 92325. Calif. resi­
dents add 6% sales tax. 

public domain software available by 
mail. A very informative monthly news­
letter with NO ADS, featuring articles on 
modifying your Kaypro and many offers 
from distributors for group discount 
purchases. TAMPA BAY KAYPRO US­
ER'S GROUP, 14 CYPRESS DRIVE, 
PALM HARBOR FL 33563. One year 
membership with password 10# for ac­
cessing both RCP/M systems (30011200 
baud) $25.00. 

BIG BOARD, XEROX 820'5, 16/8; 
REAL TIME CLOCK: MICROCRON is 
assembled, adjusted and comes with ex~ 
tensive software collection, timestamp 
files, printouts, dBASEII-$69. EPROM 
PROGRAMMER: EZPROMMER is by 
far the best value for versatility and con-

CPAK4 Three programs, main program 
and two utilities. Fast data encryption, 
automatic key generation, histogram 
utility to check security. IBM/PC/DOS 
and Kaypro-II formats. FREE for cost of 
disk and postage, $7.50. Security Tech­
nologies, 2752 Kaaha St., Suite 407, Ho­
nolulu HI 96826. 

. Big Board I System for sale. Commercial 
enclosure, 15" green screen, hall-effect 
keyboard, 2 Shugart drives, lots of soft­
ware - $650.00. Also, 2 new Shugart 
801's-$100.00 each. Donald Smith, 39646 
Trinity Way, Fremont CA 94538. 415-
657-9435. 

MT.COM a NEW SUPER MATH DRILL 
program for Kaypro. Also included RE­
PORT.COM with source written in SBA­
SIC. REPORT lets you monitor progress 
of drills with screen or list out-put. Send 
$29.95 to: J-ONE-S, Box 513, Gloster MS 
39638. 

TANDON 101-4 Kaypro Quad Density. 
Use Micro C's ROM and get 784K per 
drive. Like new and checked out. $140 
plus 6% tax and shipping. Mike Hagen, 
303 Esther St, Costa Mesa CA 92627. 
714-645-1929. 

KAYPRO SOFTWARE, hardware infor­
mation, technical updates, and two 
RCP/M systems with 26Mb of on-line 
storage. The Tampa Bay Kaypro User's 
Group has the largest public domain li­
brary and more current Kaypro-specific 
programs than KUG. The TBKUG can be 
of benefit to members without modems, 
all TBKUG User Disk volumes and other 
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ENGINEERING SOFTWARE 
CPM·80 • MSDOS • TRSDOS • PCDOS· 

Free catalog Dealer Inquiries Welcome 

Professional - Affordable 
PLOTPRO - Scientific Graph Printing Program $49.95 

ACNAP - Electronic CirCUIt Analysis Program $49.95 
SPP - Signal Processing Program $59.95 

* 96 computers and formats including IBM look-alikes. 
8087 co-processor (slightly morel. and Apple with 
CP/M. Include $3.00 (59.00 Foreign) shipping and 
handling with each program. California add 6%. 

BV Engineering 
Box 3429 • RIv~rslde, CA 92519 • /714) 781-0252 

WANT ADS 

venience-A&T $125. DRIVE CONTROL 
UNIT: Xerox chose our design for their 
820's. We have a version for the 820 that 
doesn't require soldering from $29.95 to 
$65. WORDSTAR ENHANCEMENT: 
SPEED SCREEN speeds up screen access 
and allows bright/dim with blinking cur­
sor for the 820-11 version- $29. 820-1 SU­
PER MONITOR: Prom set enhances 
standard monitor with terminal mode, 
soft boot, clock, features rich at $29.95. 
Call or write for details and product sup­
port, VISA, MC. OPTRONICS TECH­
NOLOGY, PO BOX 81, Pittsford NY 
14534. 716-377-0369. 

Wanted, Old Kaypros. The Micro C 
technical staff has run out of older Kay­
pros that even vaguely resemble original 
factory issue. So we are looking for a 
couple of older (a little worn around the 
edges OK) Kaypro lIs or 4s (pre-84) to 
practice on. Must be cheap and in rea­
sonable working orde'r (will consider 
units with flaky drives or other prob­
lems). 

SAVE MONEY on new microcomputer 
gear. Get Schultz's List, the bimonthly 
report of best current prices. We search 
for the great deals; you get top equip­
ment cheaply. Why waste more money? 
Concisely covers thousands of products: 
systems, . terminals, monitors, drives, 
cards, printers, modems, software, ac­
cessories, supplies. Single report only· 
$9.95; save 33% order year's service (six) 
for $39.80. All postpaid and guaranteed 
from Owen Schultz, POSTROAD 
PRESS, INC., 635 Day Avenue 3SW, 
Roanoke VA 24016. 

••• 
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EXPAND YOUR BIG BOARD 
GIVE YOUR BBI A PRESENT: EXPAND In 

This versatile expansion system features a Z80 daughter board for direct "on the bus" 
expansion of memory and I/O. The main board allows you to add on the most popular Big 
Board accessories all on one board: 

BANK-SWITCHED MEMORY: 64K to I Mbyte of dynamic RAM with "delay 
line" timing and 8K to 32K of EPROM or battery-backed STATIC RAM. 
Advanced "HOLE" memory mapping for ultra-fast RAMdisk operation. 

Z80 I/O: One SIO, two PIOs, and one CTC. The SIO and PIOs are fully 
buffered with the same header connections as the BB I. 

OTHER I/O: One ADC0808 8-input 8-bit A/D converter, two DAC 800 8-bit 
D/A converters, one AY-3-891O programmable sound generator, and one 
MM58167 battery-backed real-time clock. 

* SIMPLE PIGGYBACK INSTALLATION - NO MODIFICATIONS TO BB I NEEDED! * 
Main board is the same size as the BB I and runs at 2.5 or 4 MHz 

Versatile connection scheme allows for further expansion 

RAMdisk software provided (.COM and .MAC) for SW P DO or standard DRC CBIOS 
It installs a 250K drive M: and patches the MM58167 as the clock display. The patch can 
be easily modified for other types of CBIOS.· Also included are system checkout and 
utility software. 

All parts (except delay line) are easily obtainable. We provide source lists. Pro-quality 
schematics on two large blueprints for easy reference. 

$99.95 Bare daughter and main boards (solder-masked and silk-screened), 
documentation, and 8-in. SSSD software disk 

$16.95 Delay line 
Shipping and handling, add: U.S.A., $5.00; Canada, $8.00. Sorry,. no other exports. 
Check or money order only; no COOs. Delivery: stock to 6 weeks. 

For free 5-page spec sheet, please write or call: 
Rivendell Audiocomp, P.O. Box 28937, San Diego, CA 92128 

Rivendell Audiocomp 
Custom Audio and Computer Design 619-451-3424 

BIG BOARD 

COLOR GRAPHICS 
$2995Bare 

Board 
TMS 9918A Based Graphics System 

256H-192V * 16 Colors 
*32 Simultaneous Fast Moving Sprites * Composite Video Output * Highest Quality PC Construction * Software Includes Character & Sprite Editor 

Demo Program In Pascal & Basic * Drivers Are Above The Monitor For Use 
With High Level Languages 

Requires 1 trace cut and 1 iumper (see adding 6K of Ram MicroC#7) 
Plugs Into U70 (U70 Still Available for Prom with Jumper) 

TMS9918A Graphics Chip '3495 

[iii] Check * Money Order * COD ;~ ,1UIOi/i:~""1 

GRAPHTECH 
P.O. Box 1185, McPherson, KS 67460 - (316) 241·6330 

Call for Availability & Price of Parts Kit 
Kansas Residents Add 4 % Tax/Include $3 For Postage & Handling 

Allow Four to Six Weeks for Delivery 
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BBI Horizontal Video Fix 
I am surprised that nobody has sent in 

a fix for the lousy video on the Big Board. 
The video combiner produces a signal 
which allows all the horizontal portions 
.of the characters to "trail off" like the tail 
of a comet. Capacitor C142 peaks the 
video, but it overdoes the job. On the 
other hand, some kind of compensation 
is needed. I got good results by parallel­
ing this 33pf capacitor with a 3000 ohm 
resistor. This allows the horizontal bars 
on 'E,' 'F,' 'H,' 'L,' etc. to maintain bright­
ness throughout their length. Some 
. work is still needed to get the displayed 
screen width wider, but this is a good 
beginning. 

BBf Video Fix 

J6 PIN 2 
,..-----1---0 VI DEO 

3K 
R21 

9 1.15K 
74LS86/ 

74LSI36 

Doug McGarrett 
190-1511lth Avenue 
Jamaica NY 11412 

R26 
4.3K 

OUT 

Guest Speaker for Kaypro's Internal 
Modem 

How about a speaker on that Kaypro 
·484 internal modem? The speaker will fit 
next to the fan, where the case has been 

. slotted. Silicon caulking can be used to 
secure it to the case once the wires are 
connected. The volume control will 
mount above the speaker and next to the 
reset switch. This is a handy place since 
most Kaypro owners are familiar with 
the location of the reset switch (because 
of all those whiz bang new programs 
that crash the system). 

Installation 
Very carefully, with the power cord re­

moved, drill a hole for the volume con-
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trol. Be sure to remove all the metal 
shavings from inside the 484 and make 
sure none got into the fan. 

Resistors R10 and R13 are necessary to 
change the gain of the LM324 to drive the 
speaker. Shunt R10 (20K) with the 10K 
resistor from the parts list. Remove R13 
and insert the 1M resistor in its place. 
Connect one end of the 1uf capacitor to 
E19. Connect a wire from the other end 
of the capacitor to the high side of the 
volume control. Connect the volume 
arm to one side of the speaker and con­
nect the other side of the speaker to 5V 
common, available at the power connec­
tor for the drives. 

Parts required: 

139 ohm speaker,two inch dia. 
11uf 10VDC capacitor,DC isolation 
1 500 ohm Potentiometer, volume ctrl 
110K ohm, 1/4W resistor 
11M ohm, 1/4W resistor 

Figure 1a - Component Locations 

J5- PARALLEL PORT 

Figure 1 b - Speaker Circuit 

ADD: 
RI£!A-I"K. 

RI3 

/'I£!£!K 
REPLACE R13 

WITH 1M,/\, 

Michael G. Veilleux 
1110 W. Winston Dr. 
Santa Maria CA 93454 
805-922-3318 

UnProtecting MBASIC Files 
Ever protect an Mbasic file with the 

",P" option either by mistake or on pur­
pose and then wished that you hadn't 
done that. Here is a quick way to UNpro­
tect any Mbasic program. running on 
your Kaypro. 

You will need DDT.COM, MBASIC­
.COM, and the protected file on a disk, 
and then simply follow the directions 
listed in figure 2. 

Figure 2 - UnProtecting MBASfC File 

AO-)DDT MBASIC.COM 
DDT VERS 2.2 
NEXT PC 
6000 0100 
-S80 
0080 79 00 
0081 20 • 
-G 

OK 
LOAD ftfilename" (protected file) 
LET DDT:&H38 
OK 
CALL DDT 
*4D6A 
-SOBEC 
OBEC FE 00 (note: 
the FE must be here) 
OBED 00 
-G 
OK 

SAVE "filename",A 
SYSTEM 
MBASIC filename 
LIST 

Your file should list now. Note that 
underlined characters are entered from 
the keyboard. The object is to change the 
Byte FE located at &HOBEC to 00; this 
unprotects the file and it may be saved in 
ASCII format again. 

Mike Loth 
Po Box 847 
Steamboat Springs CO 80477 
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Additions to the PFM-80 Boot Routine 
Following a RESET, control of the Z80 

on the Big Board is transferred to loca­
tion 0000 where a short boot routine cop­
ies the PFM-80 monitor from EPROM to 
RAM starting at location FOOO. This boot 
routine (actually a Z80 block move com­
mand) copies the first 2K bytes but by 
changing one byte it can be made to copy 
4K. That is, it will also copy the contents 
of a second EPROM (U68) to RAM start­
ing at location F7FO. The byte to alter is 
EPROM address 0009. Change the con-" 
tents of this location from 08 to 10. 

This modification allows additional 
routines (such as a printer driver) stored 
in the second EPROM to be booted up to 
the correct address, together with PFM­
~O, following a RESET. However, some 
thought is needed before a second 
EPROM can be used in this way. 

First, there is not a simple correspon­
dence between EPROM addresses and 
RAM addresses. This is because the boot 
routine at the beginning of the EPROM is 
not copied up to RAM. Therefore 
EPROM location 0010 is the first one to 
be copied. 

The locations in EPROM that a routine 
should be stored at (so that it arrives at 
the correct RAM address) are listed in 
figure 3. 

Figure 3 - RAM/EPROM Offset 

EPROM RAM 

1st 0010 FOOO 
Eprom 0011 F001 

07FE F7EE 
07FF F7EF 

2nd 0800 F7FO 
Eprom 0801 F7F1 

OFFF FFEF 

Certain areas of RAM are used by PFM-
80 for variable storage. These areas obvi-

ously cannot be used as they will be 
overwritten by data. The locations to 
avoid are FFOO to FFC7. This means that 
0800 to OF OF and OFD8 to OFFF in the 
EPROM address space are available for 
use. 

So, as an example, if an additional 
routine is to be located beginning at 
RAM address F AOO then it must be 

stored beginning at EPROM address 
OAlO. 

You should find this method of adding 
software to the Big Board more conven­
ient and professional than patching rou­
tines in from disc or squeezing them into 
the CP/M BIOS. 

By Richard H. Taylor 
570 Gloucester St. Flat #3 
Christchurch New Zealand 

Notes on the Morse Code for the Kaypro 
In the "Morse Code Interface for the 

Kaypro" (Issue #17 Micro C), we've dis-

covered a few problems. In the listing, 
line 140 should read INP (28) less than or 
equal to 70, not just less than 70. Line 280 
should contain 'J =6 TO 3*51:', not 'J =6 
TOK 3*51:'. The DATA statements (310, 
320, and 330) should be broken into 
smaller DATA statements containing the 
number of constants that will fit on one 
line. 

We've also been questioned about the 
diagram of the transmit key (by the way, 
a license is required to transmit). Based 
on the letters and phone calls, the dia­
gram is correct for some keys and not 
others, depending on whether your key 
is negative or positive ground. 

••• 

THE BIGGEST & BEST SBC 

The Mega 
Super 

Computer~ 

The Maxi Computer System on Board 
* 512K of D·Ram with Parity- * Six Serial Ports - with hand shaking 

Configurable as 8 Banks of 64K or as * 48 Additional Ports on 1/0 expander 
a high speed Electronic Disk BUS 

* Dual Density 1 or 2 sided Floppy Disk * Math Chip (9511 or 9512) 
Controller (WD2797)-8" or 5" * CTC & DMA 
simultaneously - supports 3 drives for * Two Parallel Ports 
4 MB's of DATA * Z80B Runs at 4 or 5 MHZ 

* Hard Disk Interface, ST506 or Priam * ROMS/CPM/MPM and Turbodos 

- CP/M 2.2 System 512K, RAM Disk (430K) 
- CP/M 3.0 System 512K Bank 
- MP/M 2.1 System 384K auto-boot for console (16 users) 
- Turbodos 1.3, 128K (see Microsystem, Aug. 84) 

SPECIAL HALLOWEEN PRICES 
Total price for above systems $1099 - includes operating system and board 

Hard disk 20 rTlegabyte packag"e for all systems above 

All this on a multi layer card - with accurate documentation. 
Bare Board· with documentation & Firmware (PAL) - $200 

Users Manual - $25 
Wave soldered assembled board wlthol,lt IC's - $375 -VIS4 - MEGA CO • • 2248 S. Park Stree WI 53713, (608) 255-7400 
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XEROX 820 USERS 
NEED MORE I/O?? 

2 PIO'S 
1 SIO 

SASI INTERFACE 
SOUND GENERATOR 
REAL TIME CLOCK 

USES THE NATIONAL 58167 
REAL TIME CLOCK 

TI 76496 COMPLEX SOUND 
GENERATOR 

BARE BOARD $54.95 

###########++#+# 

COMPOSIT VIDEO INTERFACE 

BARE BOARD $19.95 

BIG VOICE KIT-
1400 BUILT - IN WORDS PLUS 

UNLIMITED PHONETIC SPEECH 
CAPABILITY 

DATA RATE: 3.5 bytes/sec typical 

(2 bytes/word or phoneme) 

PLUGS DIRECTLY ONTO GPIO ''A' 

BIG VOICE KIT INCLUDES: 

* HIGH QUALITY BARE BOARD 

* 1400 WORDS IN EPROM 

• USER/ASSV' MANUAL w/schem. 
.• SOFTWARE: WORD SOURCE, 

WE ACCEPT 

CHECK MONEY ORDER 

MASTER CHARGE VISA 

SPEECH 
SYNTHES IZER 

DEMO & SUPPORT PROGRAMS, 
ON 8" sssd FLOPPY DISK 

$70. kit / $150. ass'd & tested 
all ppd. (Texas res. add 6%) 

state whether BIB or XeroX 
GRD TECHNIQUES 

FOR THE BIG BOARD 

AND XEROX 820 

PO BOX 6383 
BRIDGEPORT CT 06606 

203-374-3660 

POWER SUPPLY $110 
For the BIG BOARD and other SBC's 
Assembled, tested and burned-in 48 hours 

- + SV @ 4A + DVP. 24 V ({L 2.SA. i: 12V @ .2A 

PLUS S5 
S&H 

- All supplies have over-current protection 
- Bell circuit and Piezo speaker for BB 
- Low line warning circuit - brown out 
-Input 10S-120 VAC 50/60 Hz (ii 1.0 A 
-4.S"H. 3.8"D. 11"L- Sib. 

CALL MORNINGS 
FOR DEMO 

LISTEN! Your computer could be talking to you through the BIG MOUTH 
from ASTROTRONICS. True speech synthesis for ANY computer through 
your printer port. (parallel or seriall. Using our BIG MUUTH speech 
synthesizer with its ZBO CPU and SSI-263 third generation phonetin 
speech synthesizer. 

• Text to speech • No soHware required 
• Will run on any comouter • 400 character buller 

• Embed phonemes in text for those special words that don't fit the rules. names 
foreign words etc. 

• Programmable: vocal-tract frequency. intlection rate. duration pitch. articluation 
amplitude ... for all 64 phonemes 

• Can be programmed to make sound ellects and can even be programmed it to 
SING' 

• PCB & EPROM with Instruction 
• Complete PCB Kit with Instruction 
• Complete Kit Including Case Speaker & Power Supply 
• Completed Unit A & T 

S59 + S1 S & H 
5129 + 53 S&H 
5159 + S3 S&H 
$199 + S5 S&H 

Coming next month a 56K smart Printer Buffer, order your own 'son of a buffer' 
Kit for only $99 plus + $3 S & H 

9910 LEAWOOD BLVD. 
HOUSTON, TEXAS 77099 

tel. (713) 495 - 6185 

DOUBLE DENSITY HARDWARE 
DAUGHTER BOARD FOR THE W02795 OSDD CONTROLLER 
S29 KlTw~~oul COMPATIBLE WITH 

we 7195 ANY cOMPJTER S59 wo USING wp 1711 
7195 ONLY 51 00 S & H 

S79 KIT w,lh (-t..eep! 
DRAWINGS " 

AT LAST! DO SOFTWARE $25 
SOLD WITH KIT ONLY 

BIG BOARD 
The "LA CAJA" Enclosure w/Power Supply 

$299 PLUS $20 
S & H 

STANDARD FEATURES INCLUDE 
- Power Supply 

5V (ft 4A + OVP. 24V (jl 2.5A. ± 12V (jl .2A 
All voltages are current protected 

• Reset Switch .- Fan 

AMP 
CONNECTORS 

FOR YOUR 
DISK DRIVE 

KIT OF 2 EACH 
WITH PINS 

$5 P1us S1 S & H 

IN STOCK! 

• Key-lock Power • Solid State AC Relar ...... iIIIi ••••• 
• Bell Circuit and Piezo Speaker 
• 2 AC Outlets, One Switched 
• Color. Beige and Chocolate 
• 6" H x 12" W x 16" 0 24"W for 2 Drive Unit 

., La Cala·· can be supplied lully wired lor the Big Board 
with all ports disk DC and limed AC lor $150.00 

NAKED! Yes now you can buy the LA CAJA stripped for only $119 
fans, line fliers, etc. available. $15 S & H. 

Californiil residents add 6%' tax on all items 

.a1 AstroTronics ,1137 TOPAZ ST ff1b \lICROSYSTE\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 new 
wheels rat,her than redoing the old ones over and over. 

I 
What kind of exciting adventure (misadventure) are you 

, working on? 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Quantity Description 

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

USERS DISKS - 8" SSSD, CP/M 
#'s 
CP/M 86 DISKS --'- 8" SSSD 
#'s 
KAYPRO DISKS for the 11,4, & 10 - 5" SSDD 
#'s 

,BACK ISSUES 
#'s 
OTHER ITEMS: 

What information would you like to see in Micro C? 

Price Each 

U.s. Can&Mex Other Foreign Total 

0$16 (Bulk) 0$22 0$30 
o $22 (1st Class) (AirMail) (AirMail) 

$15 $15 $15 

$15 $15 $15 

$12 $12 $12 

$3 $3 $5 

I 
I 
I 
I 
I 
I 
I 

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

I 
I 

o Check or money order enclosed 
(US funds only, payable on a US bank) 

Card No. ___ _ 
o Visa 0 MasterCard 

Make checks payable to: TOTAL 
MICRO CORNUCOPIA ENCLOSED 

_ ___ Exp. ______________________________________ _ 
Signature 

I NAME ____________________ __ PHONE (?) __________ _ 

I ADDRESS ______________________________________ _ 

I CITY _____________ STATE __ ZIP ___ __ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
L 
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BACK ISSUES ISSUE NO. 14 (10/83) 
BB II Installation 

$3.00 each 
US, CAN, MEX 

ISSUE NO.1 (8/81) 
Power Supply 
RAM Protection 
Video Wiggle 
!1 PFM. PRN 
16 pages 

ISSUE NO.2 (10/81) 
Parallel Print Driver 
Drive Motor Control 
Shugart Jumpers 
Program Storage Above PFM 
!1 PFM.PRN 
16 pages 

ISSUE NO.3 (12/81) 
4 MHz Mods 
Configuring Modem 7 
Safer Formatter 
Reverse Video Cursor 
FOR THwords begins 
16 pages 

ISSUE NO.4 (2/82) 
Keyboard Translation 
More 4 MHz Mods 
Modems, Lync, and SIOs 
Undoing CP/M ERASE 
Keyboard Encoder 
20 pages 

ISSUE NO.5 (4/82) 
Word Processing 
Two Great Spells 
Two Text Editors 
Double Density Review 
Scribble, A Formatter 
20 pages 

ISSUE NO.6 (6/82) 
BB I EPROM Programmer 
Customize Your Chars 
Double Density Update 
Self-Loading ROM 
Terminal in FORTH 
24 pages 

ISSUE NO.7 (8/82) 
6 Reviews of C 
Adding 6K of RAM 
Viewing 50 Hz 
On Your Own begins 
24 pages 

$5.00 each 
Other Foreign 

ISSUE NO.8 (10/82) 
Drive Maintenance 
Interfacing Drives 
Installing a New BIOS 
Flippy Floppies 
C'ing Clearly begins 
Xerox 820 begins 
28 pages 

ISSUE NO.9 (12/82) 
BB II EPROM Program 
Relocating Your CP/M 
Serial Print Driver 
Big Board I Fixes 
Bringing Up WordStar 
Cheap RAM Disk 
32 pages 

ISSUE NO. 10 (2/83) 
Saving a Flaky Disk 
Hooking Wini to BB II 
The Disk Inspector 
JRTFix 
Serial Keyboard Interface 
Pascal Procedures begins 
36 pages 

ISSUE NO. 11 (4/83) 
BB I Expansions 
BB II Details 
Dyna, RAM Disk Review 
Easier Reverse Video Cursor 
PlannerCa1c Review 
KayPro Column begins 
36 pages 

ISSUE NO. 12 (6/83) 
256K for BB I 
Bringing Up BB II 
dBase II 
Look at WordS tar 
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 

The Perfect Terminal 
Interface to Electronic Typewriter 
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 5H 18 H Interface Fix 
KayPro ZCPR Patch 
Adding Joystick to Color Graphics 
Recovering Text from Memory 
52 pages 

ISSUE NO. 17 (4/84) 
Voice Synthesizer 
820 RAM Disk 
Kaypro ,Morse Code Interface 
68000-Based System Review 
Inside CPIM 86 
56 pages 

ISSUE NO. 18 (6/84) 
Kaypro EPROM Programmer 
110 Byte: A Primer 
Kaypro Joystick 
Serial to Parallel Interface ' 
Business COBOL 
60 pages 

ISSUE NO. 19 (8/84) 
Adding Winchester to BBII 
6MHz on the BBI 
Bulletin Boards, Getting It Together 
Track Buffering on the Slicer 
4MHz for the 820-1 
64 pages 

ISSUE NO. 20 (10/84) 
HSC 68000 Co-Processor 
DynaDisk for the BBII 
Serial Printer on BBI Sans SIO 
Cheap & Dirty Talker for Kaypro 
Extended 8'" Single Density 
72 pages 

BOOKS Your Fortune in the Microcomputer 
Business ............... $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. 

Inside Cp/M ........... $27.95 (US, Can, Mex) 
......................... $37.95 (Other foreign) 
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 



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

Very legible C size 820 schematics set of six drawings $18.00 
STD BUS connector for BBII ....... " .................. $12.50 
CRYDOM 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) .................. $10.00 
8" Dual Drive Cable 17" ............ '" ................. $30.00 
DB25S to 26 Pin Header. 18" Long .................... $15.00 
Tested Xerox 820-1 boards .......................... $100.00 each 

UNINTERRUPTABLE POWE SUPPLY 

UPS 5-200 $195 00 

+5 V @ 8.5 AMPS, + 12 V @ 7.2 AMPS 
-12V @.5 AMP, + 24V @ 2 AMPS (4A Pk) 

This supply is designed to power entire computer systems with 
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) 
5 Output Voltages 

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

Now you can add 192K of RAM to your Bigboard-1 or 820-1 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. 
I nstead, it plugs in to five device sockets below the existing RAM array 
as a daughter board. It adds only 1/2 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 16 
blocks of 16K. Any 16K physical block can be mapped into any 16K 
logical block addressable by the CPU. A bipolar RAM mapper controls 
which 16K blocks the CPU has access to. The mapper is configured 
by easily-understood Single-byte commands written to memory loca­
tion OFFFFH. This extremely flexible architecture will accommodate 
a wide variety of applications, such as M PM, 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 820-256K. By the end of the 2nd quarter, we 
will have a CACH E BIOS melded with ZC PR that will give you nearly all 
the flexibility of CPM+ at a fraction of the cost. 

BARE BOARD & DOCUMENTATION ...................... $ 67.50 
KIT W /0 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 
64K 250 nS MK 4564 - 25 ................................ 4.50 
t~~~~~~~~~~~~~~~~ 

LB-. 

$ 75 00 

Bare Board & Doc 

ACCOMMODATES 
• Z80, Z80A, OR Z80B Series Parts 
• Dual RS232 Serial I/O W/Current 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 I/O Assignable on 4 Bit Boundaries, 

W/Strappable Handshake Polarity (2xZ80-PI0) 
• 4 Channels of Counter-Timer, 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 
• All I/O Fully Mode II Interrupt Compatible 
• Watchdog Timer for Long-Term Unattended Operation 

Rom monitor and source listing ................ $ 35.00 

" FER"G' ·US· ON EN"' "G'INE' ERIN' G TERMS: Master CardNISA add 3%, money order, certified 
check, UPS cash COD. Allow 2 weeks for 

817-640-0207 t:=:J S personal or company checks to clear. 
P.O. BOX 300085 ARLINGTON TEXAS 76010 c::::::lI Shipping/handling extra. Texas order 

_, ..• _ .•.. _ ~. __ ._~_. _" .... __ .• '''_ .... _~ ... _ ...... _ ... __ .~ ~, ~.. ." .. '. . . __ .. _. .~ ... _ .... " __ .... _..... _ ..... ~~d J~.~ .!~!!._ ". " " 



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, CP/M-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, and 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 II 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·ll. RSX-ll (TM) Digital Equipment Corp; CP/M (TM) Digital Research; MSDOS 
(TM) Microsoft; VIC-20 (TM) Commodore_ 

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

256K 
256K 
64K 
64K 
16K 

27256 
27128 
27C64 
2764 
2732 
2716 

DYNAMIC RAM 
256Kx1 150 ns $34.34 
256Kx1 200 ns 26.26 

64Kx1 150 ns 4.77 
64Kx1 200 ns 4.62 
16Kx1 200 ns 1.21 

EPROM 
32Kx8 300 ns 
16Kx8 300 ns 
8Kx8 200 ns 
8Kx8 250 ns 
4Kx8 250 ns 
2Kx8 450 ns 

STATIC RAM 

$49.97 
18.77 
22.50 

6.50 
6.37 
3.50 

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

MasterCardlVlSA or UPS CASH COD 

Factory New, Prime Parts .JJPoo 
MICROPROCESSORS UNLIMITED 
24,000 South Peoria Ave. (918) 267-4961 
BEGGS, OK. 74421 
Prices shown above are for September 17,1984 

Please call for current prices & volume discount 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 @ $5.99! 

MICRa CDRNUCD'II 
The Single Board Systems Journal 

P.O. BOX 223 
BEND, OREGON 97709 


