










































































































































































































































































































































































































































































































A 32-page Coloring 

Book about 
Computers 

written and illustrated 
by Theodore Cohen 
and Jacqueline Bray 

The Magic Machine is an introduction to computing for 
young children. The drawings and text show how two children 

find uses for a computer in their home. 
The Magic Machine will help the child in your life to 

understand some of the functions of computers in his 
world, and to better understand the importance of computing 

in your world. 
The Magic Machine comes COMPLETE WITH CRAYONS, 

and is lots of fun to color and read. 

ISBN 0-931718-17-1 $2.00 
Buy this book at your favorite computer 

bookstore or order direct from BYTE Kl. jII 
Add 50¢ per book for postage and handling IKJ 'til 

"BOOKS OF INTEREST TO COMPUTER PEOPLE" 

70 Main Street, Peterborough, New Hampshire 03458 
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The Physicians Microcomputer Report 

The Physicians Microcomputer Re­
port is a monthly publication for doc­
tors who wish to become better informed 
about the computer and its application 
in the field of medicine. Some of the 
features include: software news, cal­
culator corner, computers in patient 
health care, microcomputer hardware 
news, the bargain market, and computer 
articles of special interest to the physi­
cian. Additionally, the report contains 
articles on nonmedical applications such 
as linking your computer to a stock 
portfolio information center. Another 
intent of this publication is to facilitate 
the exchange of info~mation between 
physicians who own computers. For this 
purpose the magazine has a listing of 
use r groups. 

The Physicians Microcomputer Re­
port is avail able for $ 25 a year an d 
$ 1 2.50 for students. Contact Dr Gerald M 
Orosz, POB 6483, Lawrenceville N J 
08648. 

Circle 591 on inquiry card. 

Attention Readers, and 
Vendors... . 

Where Do New Products Items 
Come From? 

The Information printed in the 
new products pages of BYTE is 
obtalned from "new product" or 
"press release ' : copy sent by the 
promoters of new products. If in 
our judgment the Information 
might be of interest to the per­
sonal computing expeflmenters 
and homebrewers who read 
BYTE, we print it in some form. 
We openly solicit releases and 
photos from manufac.turers and · 
suppliers to this marketplace. The 
Information Is printed more or 
less as a first in first out queue, 
subject to occasional priority 
modifications . . While we would 
not knowingly print untrue or 
inaccurate data, or data from 
unreliable companies, our capa­
city to evaluate the products ' 
and companies appearing In the 
"What's New?" feature Is neces­
sarily limited. We therefore · can­
not be responsible for product ;' 
quality or company performance. 

Complete Microcomputer System 
from Gimix 

Gimix Inc has announced its com­
plete System 68 microcomputer. It 
features the following: a ferro-resonant 
constant voltage power supply; an 55-50 
motherboard (15 50 pin and eight 30 
pin gold plated slots); a 6800 processor 
board that holds four 2708s and three 
indepen dently programmable software 
timers; the Gimix 16K byte software 
readdressable static programmable memo 
ory boards organiz ed into four sepa­
rately controllable 4 K byte blocks , 
which allows the user as much memory 
as can be contained in the mainframe . 

Dual-in-line package switch features 
allow use of ex isting SwTPC and MSI 
compatible software. The system is video 
based using the Gimix video board and 
advanced GMXBUG 3 K byte read only 
memory monitor that contains the stan­
dard utility functions plus routines that 
facilitate software development. 

The price of $ 1395 includes the 
motherboard, switches, fan, power sup­
ply , video board , 3 K GMXBUG version 

TRW LSI Products Introduces New 
Generation of Multipliers 

A new series of monolithic mul­
tipliers, designated the MPY fH J series, 
provide n by n bit multiplication of 
24, 16, 12 and 8 bit numbers. All four 
multipliers have improved input registers 
that feature simplified clocking so that 
no data-hold time (clock overlap) is 
necessary . Th e three largest multipliers 
(MPY-24, -16 and -12HJ) feature im­
proved output registers that can be 
made transparent for asy nch ronous 
output. They also feature a program­
mable selection of output product 
formats and can intermix two's comple­
ment numbers with numbers in absolute 
magnitude in the same operation . 

All the new circuits are plug compat­
ible with their first generation counter­
parts. Inserting one into a socket wired 
for an fAJ device automatically masks 
out the new fHJ features while still 
providing faster operation and reduced 
power consumption. 

Th e MPY-24HJ contains a new shift 
and normalize feature, and yields a 48 
bit product in 200 ns. The MPY-24HJ 
is supplied in a standard 64 pin dual-in­
line package. The MPY-16HJ produces 
a 32 bit product in 100 ns and is pir; 
compatible with the older 16 bit multi-

2, 8 K byte s,tatic programmable mem­
ory, 2 port parallel I/O (input/output) 
board, cable and two disk regulator 
board. For further information, contact 
Gimix Inc, 1337 W 37th PI, Chicago IL 
60609. . 

Circle 590 on inquiry card. 

pliers. Like the MPY-24Hj, it can be 
expanded to operate on 32, 48, 64 and 
larger numbers. The MPY-12HJ multi­
plies a pair of 12 bit numbers and yields 
their product in 80 ns. It is ideal for 
digital signal processing applications 
such as fast Fourier transforms and 
digital filters. The MPY-8HJ produces 
a 16 bit product in 65 ns . A fast version 
of the 8 bit multipliers called ,the MPY-
8HJ-1 is being offered. It produces 
a 16 bit product in 45 ns and is intended 
for use in digital television systems. 

Prices are $59 for the MPY-8HJ; 
$71 for the MPY-8HJ -1; $103 for the 
MPY-12HJ; $157 for the MPY-16HJ 
and · $310 for the MPY-24HJ. For 
more information, contact TRW LSI 
Products, POB 1125, Redondo Beach 
CA 90278. 

Circle 592 on inquiry card. 
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Zilog Announces Availability of 16 
Bit Z8000 Microprocessor 

Zilog Inc has announced the ava ila­
bility of a Z8000 microcomputer pro­
cessor circuit that offers users the archi­
tectural resources of mini and large 
mainframe computers in a single circuit 
device . The processor is available in two 
versions: the Z8001 in a 48 pin ceramic 
dual-in-line package that aflows the user 
to address up to 8 M bytes of memory ; 
and the Z8002 in a 40 pin ceramic dual-

New Software Compatible With Any 
1-80 or 8080 CP/M System 

Circle 616' on inquiry card. 

Text Processing Software 

Digitan Systems Inc has announced a 
text processing system which uses special 
commands for text formatting appli­
cations. I t is intended for use with 8080 
and Z-80 microcomputer based systems. 
The commands include mUltiple line 
spacing; left and right margin control ; 
indenting; paging; optional right margin 
justification; centering and underlining 
text; no-frill modes; automatic page 
numbering; page and line length control; 
and the printing of left, right and center 
header titles and footer titles with 
optionally different titles· based on even 
and odd pages. Also included is the 
ability to input extra data from a file or 
the console terminal during the format­
ting process. 

250 June 1979 © BYTE Publications Inc 

MISCELLANEOUS 

in-line package. The 40 pin 18002, 
designed for smaller, less memory in­
tensive applications, is compatible with 
the 48 pin Z8001, but the 40 pin pro­
cessor's addressing is limited to 64 K 
bytes in each of its 6 address spaces. 

A scaled N/MOS depl etion load sili­
con gate device, the Z8000 processor 
densely packs 17,500 ' transistors on a 
device which is 238 by 256 mils. The 
Z8000 is designed for both minicom­
puter and microcomputer applications. 
The Z8000 contains 24, 16 bit registers 
that reduce the numbe r of memory 
references needed in programming. Six ­
teen of those registers are general pur­
pose. The Z8000's problem solving 
instruction set supports seve n different 
data types from single to 32 bit words, 
has 8 address ing modes, and 418 usable 
op code com binations. 

Pricing for the 18001 is $195 for 1-9 
pieces, $162.50 for 10-99 quantities 
and $ 140 for lots of 100 and up. The 
Z8002 sells for $150 for 1-9 quantities, 
$125 for 10-99 pieces, and $107.10 for ' 
lots of 100 and up. For fu rther infor­
mation contact Zilog, 10340 Bubb Rd, 
Cupertino CA 95014. 

Circle 615 on inquiry card . 

Graham-Dori an Software Systems has 
developed four complete software pro­
gram packages for payroll, inventory, 
cash register, and apartment management. 
All programs are compatible with any 
Z-80 or 8080 CP/M system, and can be 
ordered in eight inch (double or single 
density) or five inch floppy disks. Each 
program package contains a disk with 
CBASIC-2 compiler, CBASIC-2 run 
command , the Graham-Dorian software 
program in I NT and 'BAS file form, plus 
a users manu al and hard copy source 
listing. The four programs se ll for $695 
each. One CBAS IC-2 is free with a 
program order, others cost $89 .95 each. 
For further inform ation contact Graham­
Dorian Softw are Systems, 211 N Broad­
way, Wichita KS 67202. 

The text processing system will au to­
matically loop for repeated, formatting 
applications such as form letters. A pre­
processing program is able to select a 
subset of the extra text data according 
to a user specified matching pattern. The 
output of the text processor can be 
directed to either the console terminal, 
line printer, or a disk file. 

The source code of the text for­
matter has been wr itten in CBASIC and 
runs under the CP/M operations system. 
It is available on eight inch floppy disks 
with a comprehensive manual at a cost 
of $250 per copy. A well documented 
source code is also available for an addi­
tional fee. For further information con ­
tact Digitan Systems In c, 5001 16th Av, 
Brooklyn NY 11204. 

Circle 617 on inquiry card. 

28 Page Brochure on Computer Graphics 
and Imaging 

Lexidata Corporation, 215 Middlesex 
Turnpike, Burlington MA 01803 offers 
a free 28 ·page brochure describing the 
relative advantages of various display 
technologies and comparing them to its 
new System 3400 Video Image Processor. 
Interfacing, system software, application, 
and hardware options are covered in 
detail. 

Circle 618 on inquiry card . 

A Powerful Disk Based Operating 
System for 6800 Microprocessors 

The CP/68 operating system for the 
6800 family of microprocessors furn­
ishes big system features and capabil­
ities for microcomputers. A combination 
of memory resident and transient com­
mands provide the system's fle x ibility . 
With the CP/68 operating system it is 
possible to add your own commands to 
the system. PIP (Peripheral Interchange 
Program) allows transfer of data be­
tween physical devices. Wildcard opera­
tion of all disk commands lets the user 
specify files either am biguously or un­
ambiguously. 

Other features of the operating 
system are complete device independent 
I/O (input/output); sequential and 
random file access methods; dynamic 
allocation and expansion of files ; com­
mand files; and chaining and overlaying 
of user programs. It fits in less than 8 
K bytes and can be reloca'ted anywhere 
in memory; the extended instruction 
set includes 19 new 6809-type instruc­
tions (PSHX, PU LX, etc); all disk 
operating system services are available 
through a single supervisor call; and it 
easily interfaces to new aevices and peri­
pherals. 

The operating system supports func­
tions that STRUBAL+ used to provide 
in its runtime package. The operating 
system runs on Percom, ICOM , MSI, 
Smoke Signal, Micropolis and SwTPC 
systems, For fu rther information contact 
Hemenway Associates Inc, 101 Tremont 
St, Suite 298, Boston MA 02108. 

Circle 619 on inquiry card. 



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

~ 1. Proven Quality Factory tested products only. no re ·tests 
"'~.... or fallouts. Guaranteed money back. We stand behind our products . 

... ~~ ,.~,.~,.~~" !n'$1'o~t~A!~lb290m~9cy!g ~~~!r~!!h~l· 
~ (j r ~ for Ihe serious computer user. 

~~~~~~~~~~~ift! :.'':'CROPROC~~.S!!~~ STATIC RAM HEADQUARTERS ~~~~~T~, 
$-100 32K (uses 2 I 14) 
ASSEMBLED Kil 
450ns. 599.00 450ns. 
250ns. 699.95 250ns. 
Bare Board 49.95 
Bare Board w/all parts less memo 99.95 

$-100 18K (uses 2 I 14) KIT (exp. 10 32K) 
ASSEM BLED 450ns. 279.00 
d50ns. 325.00 250ns. 299.00 
250ns. 375.00 PIR 
~:;~:~~r~:9.95~ 
ASSEMBLED _ 
450 ns. 169.95 KIT 450ns. 125.95 
250n5. 189.95 250n5. 149.95 

Bare PC Board w/Dala $21.95 
Now ovef 1 year successfu l field experience 
~Special Offer" Buy (4) 8K 450n5. Kits $ 117.00 

FLOPPY DISK DRIV..,S 

1. VISTA V·SO MINIDISK -= 
FOR TRS·SO 
* 23% More Storage 

Capacity· 40 Tracks 
* Faster Drive' 8 

Up to 8 nrnes Faster 385.00 
2 Drive Cable Add S29.95 
4 Drive Cable Add $39.95 

2. VISTA V·200 MINI·FLOPPY SYSTEM * 204K Byte Capacily * w/CPM. Basic "E" * One Single Sided, @ 
Double Density Drive V-200 * One Double Density egg.oo 
Controller w/Case & P.S. 

Add to your EXIDY, 
HORIZON, etc, 

3. VISTA V·1000 FLOPPY DISK SYSTEM * (2) Shugart SOO·R S" Floppy Disks * Controller Card. Cable, § 
Case & P.S. ·1000 * CPM & Basic "E". 18VV.00 
Instructions & Manual 

4. MPI B51 ·5V .. •c 40 Iracks .. ...... 279.00 
5. Shugart SA400·5'1 .. ·• 35lracks .... 295.00 
6. Siemens/GSI FDD I OO-S S" ...... 375.00 

~. ~~~fj,at1 ~gJ~lom S~uai · ..... i ~~~.gg 

Allows Pel(TRS 80 10 be interfaced to 
popular S' 100 Bus. 
Pel 10 S·100 Kil . . ... $1 89.95 
Assembled. ....... .. .... .. .... S269.95 
TRSSOloS·100 HUH S100Kil .... $275.00 
Assembled. . . . $355.00 

UV "Eprom" Eraser 

~ 
Model UV.·l1E $84.95 
Holds 4 Eprom's at a 
Backed by 45 years 
experience. 
Modal $-52T •.• $219.95 

Industrial Model 

TARBELL FLOPPY INTERFACE 
* zaO/BOao s, 00 Compatible * Uses CPM 
Assembled 'Of Shugart . .. . SALE 122Q.00 
Assembled 01her Drives •.. . .. ... . 5269.95 
Kit . . ....... . ... , ..... . .... . . .. . . . S179.95 
Bare Board .... , $36.95 (Doc. Add S10.00) 

No'~ r", C PM "-<lU 1000 Qo(."~"'~· " ' O)ft""'II:>OOO 
V!sta Dou ble Density 5¥." Con troller 

Assem ... . ..• _. • . . . . .. _ .. • $299.00 
SO Versa FloDCY Kit .............. $159.95 
SO Versa Flop!'\, Assombled . . 5189.95 
Tarbel Cassene 110 Kit .. ... .... .. S t t 5.00 
Sale * 177 \-0 1 Floppy Chip .. ... $27 .95 

BYTE USER aK EPROM BOARD * Power on Jump * Reset Jump 
Assembled & Tesled . . ... $94.95 
Byteuser Kit . _. . _. 564.95 
Bare PC Boa rd . .... . . .. ... .. .... . . .. . $21 .95 
Special Offe r: Buy 4 kits only $59.95 each * Bank Selectable * Uses 4 11 5 or 4116 MR·8 8K w/ l K Ram . . . .. S99.50 

200 ns. MR·16 16K w/ iK Ram . .. S99.50 * Write Protect * Power 8VDC, ± 16VDC EPM· l 4K 1702 . ,........ .. .. $59.95 * Phantom * Lowest Cost/Bit EPM·2 2708 or 27 16 Eprom . . . . $69.95 

Expa~~0~~~~6~ '5) EX~~~0~~~~~~ '6) z-ao/z.aoAiaoao CPU BOARD 
16K $229.00 32K $369.00 * On board 2708 * 270S included (450ns.) 
24K $299.00 4BK $469.00 * Power on jump * completely socketed 
32K $349.00 64K $565.00 Assernbled and tested . . $ 185.00 

.~ .. ~~~ ___ ~~~~~~!I __ !!II. Kil ...... " . ..... . S129.95 

IMS STATIC RAM BOARDS ~a~~1~2MB~:~peed' Add·S1·S.cio· ' ·· S 34.95 
* Memory Mapping * Low Power B080A Kit . ... . .. .. . . . ... $ 99.95 * Phantom * Assembled & tested 80BOA Assembled. . . . $149.95 
Recommended by Alphamicrosystems 

8K Slatic 
16K Static 
32K Sial ic 

250 ns. 450 ns. 
5209.00 $1S9.00 
$449.00 $399.00 
$799.00 $699.00 

ANADEX PRINTER 
Model D?·8000 compact. impact. parallel or 

serial. Sprocket feed. 80 cols. 
84 lines/min" bl·direclional. 
New only .. . .. $S95.00 

MOTOROLA .XORCIS.R COMPATIBLB 
9600 MPU Module w/6802 CPU .. . . .. $495.00 
9601 '6 Slot Mother Board . .. . ... ........ 175.00 

~~g~ ias?o9~~t~;; ~!~da, ~.~~~ .~.~~~.t~ :."1 bg:88 
9604 SwilchmodeSystem PowerSupply .. .. 250.00 

~~ ~ ~ g~~~ ;Kokotrg~~:~r~ ~ ~: : : '. : ... . .. 36·?R 
9620 16 ChanneF Parallel I/O Module · ...... 29·5.00 

~~~~ ~~r~~~~~r~~e~ t~o~~~~o ....... ·.· .. 29·5.00 
9627 16K Static 450ns .. . . .. 495.00 
9630 Card Extender........... .. ..... .. .. 68.00 
9640 Mulliple Programmable Timet 

(24 Timers) .... " .................. ... .. . 395.00 
9650 8 Channel Duplex Serial I/O ....... 395.00 
9610332/32 I/O Module .. ... , ..... .. 275.00 
96702 32 Poinl Reed Relay Module .. 350.00 

eaoo BARE BOARDS 
9620·0 . ... ..... $45.00 9603-0.. .. .. 27.00 
9626·0 ... .... . ... 45.00 9600.. .. . ... 55.00 

~~&?:g :::: : :: :: : : ~&:gg ~~jgt :: : :·: :::~~:88 
Also AMI EVK System in Stock 

5-100 MOTHERBOARD SPECIAL 
B 5 101 expandable w/9 conn. 
reg $69.95. . . . NOW S52.95 

TARBELL FLOPPY CONTROLLER 
card clssembled and lested for use with Shugart 
Drives $ SALE PRICE only 5229.00 

AC(lIUSTIC MODEM~ 
~.~~~T~uNd CAT'" ~ 
~~~~~r~ Originale S: 

ACOUSTIC COUPLER SPECIAL 
AJ MODEL A30 
SPECIAL PU RCHASE 
OF SURPLUS UNITS 
AVAILABILITY LIMITED $29.95 

DAT'~ BOOKS • COMPUTER 
1978 Ie MUler .... .... 49.95 Inle l MCS 80 M,nu,I ..... 7.95 
NscnL Dall .. . . ... . . 3.95 Inlel MCS 40 MarlU' l. . .. . 4 .95 
NSC Llnelr. ... .. ........ . 4.95 AMD 80aOA Mlnull.. . .. . 5.95 
NSC Lllle" App Notes 11 . 3 .95 AMD Schollky DI I,book . 4.95 
N5C CMOS . ... ........ . 3.95 AMI MOs/LSI 0.1 . ... ... 3.95 
N5C Mflmory .. .. . , . 3.95 GI MaS/LSI Dill .. .... . . 496 
Inlet Oll,book .. . . .. ... .. 4.95 Halli, An.log Ol l,book. 4.95 
Inlel MCS85 ManuaL ... . 7.50 TI Lloeal ConttOi Oal • .. .. 3 .95 
"La. OIaD"". 800K •• S.La 

Intto 10 MJcros VOl . 0 . . "~ ~':5 
~~~~~~~SmV;I~~ :: ... . . ... : .. : :: .•• ~. i,:.i,;, 
6800 PltJgl.mmlng . . .. t:so 
l80 PIOOI.mmll'\O.. . . .. . ............ ..... . . .. 1t.'5cI 7.1 5 
Vol. II Some Real MtCfOOl"OCUSOfS w/Blndel .. . .. ~ 21.50 
Vol. ti l Some Rea) Suppar1 Devicea w/ BlMet. 2'&:QQ. 18.50 
In lrolo Micl05 Vol. tlr. .......................... "2&:iO. 18.50 
IALa • DILTTHIUII COMPUftfl .OOK' ... La 
Undellllinding Computet. ......... ... . •. 1t:9i-. 7 95 
8OBOMlclocompule l E~~"ments .. .. T3:9io- 11.95 
BeglnnJfI\! BASIC .. , .. . ..•. ."!r:'94. B.95 
aeg'nt\8tS Glossary 3. Gu,do . . •... . ........ &.9i- 5.95 
Peanul Buller A Jelly Guide 10 COml)ule.$.... .. ~ 6.95 
8060 Machrne lllnguage P'oo"mm",V .. . ... ~ 695 
Homll ComuulotS VOl I Hard .... ll le .:~ 6.95 
Homo COmpulullI Vol 11 SCh .... a/e . .• ~ 11.95 
51a'lInipSlmulalO1 ... . ... 1':95- 6.05 

Z'BOA 18.95 1·24 25·99 100 1.1 P,n WW J;" 
H I'.., 5 1 17 

1-1 1'," S 1 20 
16Prn S l n 
ISF,n S l J I 
20P,,,S i 3 ..J 
2:: p,,, s r :'15 
24 Pm S 'T .II 
2tJ PmS T-I9 
·10 P,,,S l 6J 

F'8 (3850) 16 !is 21L02450nll 130 125 I IS I ii 1', .. W \./ 38 
2650 1895 21L02250ns 159 ISS 145 18P,n W W 60 
C01802 19 95 2102 \ 25 115 1. 10 .'CP,n l'.'W 90 
8OaOA 9 9f> 21 II 375 3.65 3.55 ?"::! Pol' W W 93 
ao80A·4MHr 19.95 2 112· 1 295 2.85 2.65 :.'..J p,nWW 85 
SALE 8085 to.OS 2 101·1 2.90 2.70 2.55 ;>tl P,n 'WW 1 1!i 
aooS' 1 101\15 21 14L-250 ns 1295 10.95 995 ~Op,n WWI .: ~ 
290 1 1695 2 114L·300ns. B.95 795 5.45 
2901A 24.95 2t14L-4S0n,. 750 G.75 •. 1S 
TMS9900JL 49.95 4044/4041 300ns. 9.95 8.75 7.95 
CpI 600 3995 4044/40041 450",. 750 675 ".7!! 
6502 11 .50 EMM4200A 9.15 8 .75 795 
6502A 19.95 EMM4402 195 1 25 6.25 
IM61 00 2995 EMM4804 12.50 1\ SO 9.95 
6BOO . . 16.95 5 101C·E 1 95 r 95 125 

TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 
16 Pm S 5.50 
~O Pill 5 10.25 

2':: P,n S7.50 

5802P 24.95 uf)d4 1 0 t.l ~OO! 1095 10 25 -92~ 
8035 17 50 AM091~0 ' 41 10 95 102 5 ; 25 CONNECTORS 

g~~~ :~~; ~~~~~~°.1~~\6K CC~~O;!~ Sl.~:9}:Each\ ~:: g:~;~~~~;l . :: ~:~; 
Hood ... 1.25 

SUPPORT DEVICES ~~5/~3,.I~~~~S~' ; ~~ i ;~ ~~; ~~~::~~~: ~~KIM ~.~~ 
AJA95 1 1 Anlh P.oct/sso' S I 95 00 651 B I K • I CMOS 7 95 1 95 1 25 ~3/86 wNJ. SIT. MOT . 6 .50 
AM9511'1 300ns .. . . . .. .. 21\5.00 ~~~~~7o~/i~~~1I;'1 .9i95 3 25 250 5O/ IOOS'I 00Comlectorw/W 425 

~::~ ;:P;;7~~~~I~~~',~~01 ~i!~ ::::'~"~'~L~~P~;;":;<K~S~"::'''~'~' .=95~.~ •. :::::::::::=:; SOI1 O? S' HX> ConneC101 $II . 3.25 

3B81 '4 14MHz l 1 49~ CHARGE COUPLED DEVICES CTS DIPSWITCHES 
i:g:,~Z;:~;l~C ' :~~~ 16K CCO· Fus r Iom('nllered F"uChlld .l60CCO g~~~ ~:~; g~~:: ~~~; 
820511451 38 Decoder <195 16K Mcll"'O')' Ino .... vou can e.~"menr w,lhCCD CTS206-6 S1.75 CTS200· IO 5195 
821 2 B b!ll l0 2 50 I e.;h nolog~ ~1 a . easonable pl' o(: e 17 1l1lge Awlrcl' CTS2o&7 5\ 15 
82 14 p"O"lV In l 495 lion ""II.' sull/ll 'ed ... ·, lh e~ch orde' Oua l'll"Y hmrleol 

!~i: .~~3~:~~ i ~~ L$_1_8_._9_5_B_8_C_h...;l_ra...;9:..._
4
_
3
_.

OO-,'-'_J ~~~~K~:,~RE BASIC 
8226 Sus Dt,,~r 3 95 CRYSTALS THArs RIGHt ON ROM'" 

~~~: ~~ ~':;'~: Oj ~.~~ .. ic:ropro ..... or Tlm.b .... TV Chm. OUR PRICE o nly W,.QQ 
8238 Sys ConI 625 Frequency Price Frequ.nl;V Prle. 
625 1 P'ng 110 695 I \JMH: st. 85 60MHI S 495 
8253 lnrT,mer 1950 IIP .!2 ;I !H, 6 1;1~ 495 
82551"00 1'0 650 .'m.'H: ~H!i 6 5536 495 
B251 Ptog DM4 1950 "'~I IMH, ;:>95 10 0MHI .1 95 
8259PrO\l IfI! 1950 ~ \)97 1 :' .! M~·11 5 1;15 IJOMHI 4 95 
82 15CRTConl.olle r 1.195 .'.I~ ;I>MHI :. tI!> 1;l 3 1B16 495 
82 191" 00 Kc ybOatd 1995 1~:~5· I !l MIII 1 50 18 0MH/ ~95 
681 0. 1 12B. a R4M 4 15 -l e MHI ,\ 95 l a ·13~ ·.tHI ~95 
6820PrA 650 .1 IQ.1304Mltl ~95 200MHI 495 

:~~ ~:~" I Y Inl \ ~:gg :: g~~~MH.' ~~; ~~ ~t~H~~ Hl ~~; 
6834.15 12. 8Efllorn 1295 .Otilltl .1 95 36 0MHI ::. 95 
68 50 ACI A 1 20 >ll,IJ MH.. 59!> ~80MH: 5 95 
6852 S" " "I Adapl '}' 995 IOQ":C I ;> 95 
6845o"H04B505 Cfll l."",r 3995 
6860 Modem 9.95 
581;2 MOdulal e< 1 1.95 
687 IA I CMHl OSC 2595 
6615 825 
6880 Bu~ Oliver 2 39 
MC61N88 . 19 95 
18 21 SC D l K RoAM 25 00 
1822SCD 2S6 , ·lRAI.I 1 6 ~5 
182.1 CO 32, 8 RAM 9 95 
IB52CD6b'1 110 10 95 
1654 U"II.. ......... ... 10.95 
1856 CD UO 8 95 
1657CDII0 895 
6520 PIA ;" 50 
6522 M"II 9 25 
6530·002 I 5 ~u 
6530·003 1:;!i0 
6530-004 15 50 
6530<lO!> 1550 
385 1 f a 1" 09 S IOtC 1·\ q~ 
38 53 .. e ..... omory tI0 r.l 9S 

DYNAMIC RAMS 
41614116 16K(l6 Pool .. 12.45 
Stllc..184 16·s ... 89.95 
4 115 8K I16 Prn)....... ... 6 .95 
4050 4K ~ I (18 P,n) 425 
4060 4 K .. 1122 Plnl 4.95 
4096.lK t IIISPrn" .. . 3.95 
21044 1< .. 1 118 Pin' .. . 4 7"5 
4(127 41< ~ 1 \16 P''' I ...... 4.95 
5261. 195 1103 .. 195 
5262 .. 195 <l008l .. 495 
5210 .. 4 .95 6605 . .. 7.95 
S2BO . 4.95 6604 4.95 
5290 12.45 6002 I 50 

PROMS 
2708 9 :1 :> 
2708·6 750 
\7q2A 395 
1102A·6 ::150 
27 16·5V 59 95 
2 71 6·!iV I '?V 4000 
"27585V 2995 
5?OJAO I I 95 
520 4AO 995 
683;1 . 1 1295 
IM 56 10 295 
SAL. e22~ 32 • e ... ........ 2.8S 
82S1155 1218(TS) .. .. 16.95 
82512332.8 ............. 2.50 
825128256 x 4 ............ 3 .SO 
82S129258x 4 (15) .. ......... 3 .50 
8251305 12 M 4 (OC) ...... .... 6.50 
NSC OM7578 32 ,a .. .. 2.95 

CHARACTER GEN 
2513-001 (5V1UpPf.!" 
2513-<X15 (5V1 Lowct .. 
2S13'ADM315V)Lowe' 
MCM6511 
MCM6571A 
MCM6514 
MCM6575 

UARTS/USRTS 

950 
10 95 
1495 
1075 
1075 
1450 
1450 

TR 1602815V. I2VI J95 
AY5101315V. ~NI .l95 
AY5 ' 0 1 4 4J 151 ~.) I <i'/1 695 

DISPLAYS/OPTO/LED'S 
• 1 SEQMEfrilT ... CALC * CLOCKS * 
DL 104 (CCI. Ol701 (CAl 300" RllC . 99 
FND357ICC, .357" Rea ... . .. 99 
FND 500/503 (CCI .500" Red . .99 
FND 507 / 510 (CN .500' Rcd .. 99 
FNO 6OOf8031Cq .800' Red . 1. 75 
FND 801/ B10 lCN . BOO~ Rco . ., I 75 
::AN 3062 500' Greon . .... , 15 
HP5082'773 1 (CA) .300' Red .99 
9 0 9 /1 Bubble Mmr Cak; D,splay 99 
9 Dog ll Pan:lple. 0,splay .400' 99 
9 Dlgrl Fluorescenl 300- ... .. 99 
MA 1 003 12V AulO Cloc!.. Mod\.ll e ... 1 5.g5 
Belel 10' MA 1003 wlRud F.lle. . . . ...... <195 
MAlOO?A LED 12 hr . Clock Module .. .... .. 1095 

... HEX DI SPLAVS • ENCODED DISPLAYS * 
: ,,", 5082·7340 Red Ho~;docimal .• . 15.95 
HP 5082·7300 Red Nymolic . . . ... . . . 14.95 
Til 306 Numotrc w/Logic ................ 8.B5 
TIL 308 Numbet wfLogoc..... . . . . . .... 8.95 
TIL 309 Number wfLOQoc .. • .••.. 8.95 
TIL311 HOllldecimal .. . . 12.95 
MAN 2A .320" Red Alplla·Nunle"c . . ~ 95 
MAN lOA 270' Red Alpha·Numenc 8.95 

... LED' , * OPTDtSOLATEAS ... 
LEOS Red, Yellow. Green ISS . . . 511 .00 
MCT 2 Photo XSTR HFE 250, JOV . . .. . ,.99 
4N25 PhOlo XSTR HFE 250. 30V ........... ! 29 
4N33 Photo Oarling lon .................... \ 75 
FP1110BPhol0XSTRFtalL6flse . SALE 4f l00 

AlTENTION KIM USERS 
KIMSAI·elpanWn 10 S·loo . . . 125.00 I<r1l165.oo 
KIMSI 10 KIM Conn.eclot .. . . . .. ......... S.lS/ pall 
KIM 1 6502 S ingle Boatd Compuler .... . . 179.00 
KIM 1 Powot Supply . ..... " ................ 59.~5 
KIM Memory plIlS . (conslslS 01 81< Ram, 
81<2716 Ep.om. Programme l,VO etc.1 ... 245.00 

KIM SOFTWARE 
• Please pacl(age (caSsello) 12 oames ... 16.95 
• Help EdrtOt packalle(casse1!e) ...... . . 16 95 
• HlllpMaiUng List pkg (cas~elle ) .. ' ... 16.95 
• Help IfllO Raltivul pkg. (casselle) .. .. 16.95 
• Mocloche$s(eassoUe) ..... .. •...... . . 16.95 
• MrCIOD,dA!isembIy/Diu,5sem/Edrto • ... 21.95 
• M;cloaid Soulce L,s\IIIQ (cassellO). 21 .95 
• Trn.,. BasiC 101 I<IM (Pllpet tapel. .... ... 10.95 

COMPUTER SPECIALS 

~:~~: blr~\: ~ref ~O"'\ I~g~: 
E,o,dvw/32 1< 139500 
Appiellw/ 16K 1195.00 
Compucolol 11 w/ 16K 169500 
l EI PT208 (I B~alll 499500 
r,tomomco Sys III 5990.00 
CommodOtO PilI 79500 
SofoclO/ l20 99500 
AD M3A Auem. 8lJ!) 00 
Tololwe43 1349.00 
Cenlron>cs 1="1 495.00 
Ctnllon,csS'1 59500 

SALE 
89900 
13500 

119500 
1045 00 
1595.00 
399500 
53950C 

765.00 
a9500 
92900 

1150 00 
J95ClO 
52500 

MONTHLY IC SPECIALS 
LF 1350B JFET Anloa Mr;lti 8 bit .. .. 895 
ICM7 208 Se~lIn Oecaoe Counle' 11.95 
leM1207 Os.c lllalol Conlt ()l IC I . S 95 

NAKED PC BOARD SALE 
z·so CPU ~Ilhaca) . . .... $34 .95 
8080A CPU ... ... . .. 34.95 
8K Stalic RAM ~Looosl 2 1.95 
ISK S!ahC RAM ~2 I 14) 2>195 
32K Slelrc RAM (21 141 49 95 
Floppy VO (Tartlftll) . 39.95 
Cassetle110 (Tarbeili . .. 29.95 
13K Ep'om (270B) ... 2195 
1702 Eprom Baild 30 OC 
2708/2716 Eo.omlnl"laca ) 34.95 
210912116Eptom/WMCI. 3000 
Reil ll JmeClock . .. • 3495 
ACp PtOIO Bd. 13M Conn 1 27.95 
VecI0f8BOO PtOIO.. . lB9!) 
Veclo,BB03 11 slol Me 29.95 
ACP blendct w/Conn '5.95-
Vrrleoll'llerlacefSSMI 27.95 
POtoliel lnleriacelSSM) 21.95 
13 SIO! MOlho.Boald (WMCI32.95 
9S1ol MomerBoardtwMCJ 2995 
8S!oIMoll"1at(e_pandablel 3495 

WAVEFORM 
GENERATORS 
803 A r,;nCllcnGen 395 
MC~024 VCO 2 45 
LM 566 VCO 175 
xR2~06 FunCl,on Gefl etalOt 525 

FLOPPY DISK 1/0 
1771-0 1 S",I\ M 'n,tlopo~ 2/9t! 
uP(l37:<>Nec: Floppy 4995 
178 1 Dual Flooav 39 95 
1191 Dual Floppy 

TV INTERFACES 
Pl,,,,,Veriet 
1\'· 1 V,deo Inlonace 
MtC tove rlet . 
MAR Modulal0t .. 

AlTENTION 
PET USERS 

.so .OS 
3500 

,. 3500 

BETSI·pol e~pan5lon 10 5100 
................ 105.00 Killl60.oo 

PET COflnectOf K,t . Incl\.tdeS (4) 
Connectors tOI memory eapanslon. 
IEEE 488 1/0, CaSSell!! 110 and 
parolieluself)Or1 .. ... .. .. . 7.95fsel 
V,ceo Bulle, 

lCOllvens lo SI(l VodeOI 2~.95 
Pelun,a (Mus" Boa'd) .. 2995 
Combo (Video & Pfl lunla) .1995 
Beeoci (sigflalslllOl! load) ..• 24.95 

AlTN TRS 80 USERS 
20/40 P,n Memory E.<p Conn 

. 5195 
lSI< Merr,ory Add-on w/lnSI 8995 
V,s la VSO "",,,n,Hoppy. . 39500 
40TtockOOSPalcnonO,sk . 1095 
4 Drove Cable tOt \/80... . 39.95 
CeflltOl'o(:$179w/U1IC10t 11 1900 
Ccnlrono:; s 701 S.dueCl . 151900 
ANADEX DPSOOO .. . 995.00 
MlcrO·PI...ameasQurckP"nletJ 

.. 39500 
L:aOlelopJug,nf.ApanslO<'l liO 39.00 
PoweISl r,p (6oul1els) 17.95 
Sutlle SupptessOl'IF,lIe' 23.95 
MrC ' OiOI1 Fortt8n on Disk 325.00 
Elecl'o(: Pencrl on CaS~lIe 99.00 
ElecwcPenc.1on D,sk 15000 
Cp/M 10' TRS on D,Sk. 15000 
L,b';),), lOO(ca~Sel1e"l 49.95 
M'ctOCnCss.(C<lSSeliel 19.95 

AY51015A.1 1e6 .1 i~\/1 6 95 
TMS80 111SV 12V1 550 
It.1 S402 7 95 

:g~~7,00~5 ;'.~~~'rrAl~~~~bl~n T,mCt ~~:; TV CHIPS 

IM6403 8 .95 
2350USRT 995 
1671S AsilOS 24 95 
,AL. Tflt4728 .. .......... g.gS 

BAUD RATE GEN 
MCI4~11 

4702 
WDI941 

KEYBOARD ENCODERS 
t J 1S 
1:t'5 
. 995 

AY~'2376 
AY~':I600 
HD01 65. 
74C922 . 
74C923 .. 

..... .. B.95 

.. . .. 995 

AID CONVERTERS 
870081111 ell1ary 
870 1 10 1101 B,rl~"" 
870J H I ~ I IS 
9400 VoIl !O fot "" 1 Con .. 
,J7!>O;)' I,;! OK,,, BCD 
l<iOlJUl r.t~1 

1401lLlllJh,1 
rMCOIAm 

ICL82 I I Vo lJage ReJelencp. . ,. 1.95 
lM390 Balle')' OP A,.dro Amp 3/ 100 
LM IS30 Flu,d OelI!"CIO' 3/ 1 00 
LMIS50GroundFa\.lIlIC . :}I IOO 
LM 1800 Ph/lSI! Lock Loop FM SI"' tlO J / loo 
LMI820 AM RIlCliO... 3/1 00 
053625 Dual Mos Sense Amp . . . 2!O 

l"Uti ll! <i / l:1 95 ,0147 ECLRIIm----:-:-:-9..95 
,4&1/1 4B9 211 99 NE561 . .......... 5.00 
:n P,n sn Sor;kc I 1011 00 LF356HI3jFftl .. 3{1.99 
HnJ Ptom . 2.95 MCM14505 .. .. .. B.95 

~r~~~L:~~~~ '''': ~9'9' ~!~~N:: :::::: i~ ~ ::~ 
75452N .. .. .. .. 8/1 .99 

lM29 17 2 <'5 74 1N·\4 .. .... 10/1 .99 All Sh,,,m~n" FCM or UPS. Otd~" 

:~~~~~.2tJ . . 9.9; :·9 ~~~: : : : .: ::: ~~ ::~ ~~'~gf~l~dOe~1 ~:t ~~00~~~;:2~~ 

AlTENTION 
APPLE II USERS 
1of1P1f) n .... / lf.K 
I(jKUngtade Krl 
Ft(lnnvOrsk \lwIIrHCr1 :lCC 
FJormy D'5 ~ II 
Frrr"w(lt" CruCl 

$1C4!> OU 
1;19 9~ 

59500 
.19500 
18000 

h.ndhnu '" POll . . M.1!etf;hi,~'B.nk · 
.merin,d/COD iCCf"lrd w125'- d_I'<>'; \. 
C.liforni. Relidenl1 . dd 6'" I .. . Forergll 
OtdUI Itdd B% hlndling All P~I1\ ""me 
I.ctoty Ul1ed gu ... nlnd . S.mt d~y 
.n~I. Add .35 cent. tot D •••. 
Rr )ta,lllrIcmll r" .• v,·,u.,.!",,,! MlliIOIl1<!. 
~:~'~;:l~lllrC:;: OC<!'" tl"ltlt.'C r 1\1 r.hllfl{JIl 

P. O. BOX 17329 Irvine, California 92713 Phone (714) 558-8813 ~~~:~I~t~;~~r:;'~;.a~: Ed~~~~r . 
TWX: 910·595·1565 Santa Ana. CA 92705 
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S-100 Single and Double Density 
Disk System . 

DISCUS 2D is a full-size, single and 
double density floppy disk system 
capable of storing up to 600 K bytes of 
data on each side of an 8 inch disk. This 
disk is formatted to be compatible with 

Light Pen Complements Apple II 
Computer 

Symtec Inc, POB 462, Farmington 
MI 48024 has announced a low cost 
light pen for microcomputer use. The 
Symtec light pen is supplied complete 
with interface and provides an X, Y 
coordinate number to the bus when 
the pen is activated by a touch sen­
sitive switch or from software oontrol. 
The pen can provide up to 255 Y values 
and 511 X values and is softwaredivid­
able to fit any screen size. 

The Apple version of the light pen 
can resolve a single high resolution 
point and can be used with all of the 
Apple graphics .features and text. This 
version is provided with a demonstra­
tion cassette written in integer BASIC 
for easy modification by - the user if 
desired and allows use of the pen in 
the user's own programs. A complete 
listing of the light pen routine and 
suggested uses is included in the appli­
cations manual. The light pen is priced 
at $249.95. 

Circle 586 on inquiry card. 
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PERIPHERALS 

the I BM System 34. Li ke the original 
single density DISCUS I, DISCU.S 2D 
comes fully assembled with a control­
ler board and a Shugart SA800R full­
size drive mounted in a cabinet with a 
power supply. 

The S-100 controller board utilizes 
the Western Digital 1791 dual density 
controller device and also has power on 
jump circuitry, 1 K bytes of program­
mable memory, 1 K bytes of read only 
memory with built-in monitor, and a 
hardware universal asynchronous re­
ceiver-transm itter with a data rate 
generator to simplify I/O (input/output) 
interfacing. It is capable of handling up 
to fou r drives. 

Software includes BASIC-V virtual 
disk BASIC, DOS and Disk/ATE as­
semb ler and editor. Extra cost optional 
software, including CP/M Microsoft Ex­
tended Disk BASIC and FORTRAN, is 
ava il able . The price is $1149 for the 
comp lete ly assem bled single and double 
density system, and $795 for each addi­
tional drive. For further infqrmation, 
contact Thinker Toys, 1201 10th St, 
Berkeley CA 94710. 

Circle 585 on inquiry card. 

X,Y Plotter Unit from Sylvanhills 
Laboratory 

This X, Y plotter includes a plotter, 
drawing surface, electronics, and power 
supply completely assembled and ready 
for interface to any 8 bit tran-sistor­
transistor logic parallel port. The pen 
holder accepts any writing instrument 
or stylus 7 to 11 mm in diameter, 
encoded for 0.01 inches per pulse 
(0.005 inch optional). The maximum 
pen travel speed is 2.5 inches per sec­
ond with a 24 V supp ly. A basic 8080 

TRS-80 Expandable Interface 

Microtronix has introduced an ex­
pandable interface for the Radio Shack 
TRS-80. The basic interface unit _uses 

TRS-80 Serial Input/Output Board 

This board is RS-232 compatible and 
can be used with or without the expan­
sion bus. There are on-board switch selec­
table data rates of 110, 150, 300, 600, 
1200 and 2400 bps; parity odd, even, 
or null; 5 to 8 data bits and 1 or 2 stop 
bits. It has a data terminal ready line. 
The board alone sells for $19.95 (with 
parts $59.95). Assembled, it is $79.95. 
Contact Electronic Systems, POB 21638, 
San Jose CA 95151. 

Circle 587 on inquiry card. 

software program is included in the 
owner's manual. Applications include 
architectural, mechanical, and schematic 
drawing; printed circuit board artwork; 
positioning of small objects; computer 
generated art; games; and others. 

The plot d river software is available 
as ASCII source files on paper tape and 
CP/M small disk formats. TEl and 
Cromemco small disk formats are also 
available. Both the BASIC and assembler 
source are provided, and contain com­
ments which guide the user in making 
source modifications. 

Unit-1 with an 11 by 17 inch drawing 
area is $1,049; Unit-2 with a 17 by 22 
inch drawing area is $1,249. The plotters 
are also available in kit form with 
consoie and power su pply priced sepa­
rately. The owner's manual can be pur­
chased for $5. For further information, 
contact Sylvanhills Laboratory Inc, POB 
646, Pittsburg KS 66762. 

Circle 588 on inquiry card. 

low power Schottky circuitry, the 
standard Radio Shack 40 pin bus, -and 
provides the following features: two 
joysticks for games, screen editing and 
educational instruction; stereo sound 
using two RCA 1863 programmable 
integrated ci rcuits; parallel printer inter­
face. At an introductory price of 
$129.95, the interface may be ordered 
with a $29.95 optional real time clock. 
Joysticks and music may be controlled 
directly from the user's BASIC program, 
usin g the INP and OUT commands. 
For further information, contact Micro­
tronix, POB Q, Phil ade lphi a PA 19105. 

Circle 589 on inquiry card. 
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