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CDEBUGGER $89.95 C COMPILER $89.95 
The most advanced C compiler 
money can buy. No junk - just 

pure performance. 
Magazines are too 
embarrassed to 
print our optimized 

Single step through source in one 

window while watching the variables . ..,...; _
 
(inc. automatics) change value in I~ 

another window. You can even alter 

variables dynamically while the program 

executes. 


Much better than Codeview, and full of 

advanced features like dual monitor, EMS 

memory and Mouse support. Call for data 

sheet. 


C VIDEO $299.95 
Learn C Now! When you buy our C 
Course the first lesson you learn is in 
economics. You will save yourself or your 
company hundreds of dollars in seminar 
tuition fees. 

You get ten one hour tapes containing 36 
lessons ranging from the beginners 
introduction through to more advanced 
features. 

3reat for learning C ! Any compiler and 
3ny operating system. Complete with 365 

page workbook (addi­
tional copies available 
at $29.95) and free 
Zortech C compiler ­
Call for data sheet. 

~- TECHNICAL 
~ HOTLINES 

All our products are covered by 

an extensive FREE technical 

supp_ort hotline which is open 

five days a weekfrom9.00till 

5.00 (EST) 

USA HOTLINE 

617-646-6703 

Fax: 617-648-9340 


Learn to write Chess games with this toolkit 
(contains full source). Also includes 
Backgammon and 150 page manual. 

Please request full data sheets. 

HOTLINE 
1-800-848-8408 

VISA/MC/COD 
P1ices do not include shipping 

Circle 308 on Reader Service Card 

benchmark result1: 
__...,__ they don't want to upset 

the big guys! 

The 600 page manual comes with a great 
introductory section and lots of solid tech­
nical data and examples. Fully compatible 
with Code view and the new zortech 
c Debugger. YOJ get over 400 functions 
and the Flash Graphics package with 
drivers for Hercules, CGA, EGA and VGA 
- the fastest graphics library available! 
Context Sensitive Help, an advanced 
editor/environment, make, touch, five 
memory models, linker & librarian. Library 
Source only $89.95 - Call for data sheet. 

ZC!TC/MSC TOOLKITS 
from $49.95 

Please state which compiler you have. 


COMMS- $99.95 

Full Communications library with support for 

up to 8 ports, Xmodem, Kermit, ANSI. VT52, 

VT100, up to 38,400 baud, etc. 120 page 

manual. 


BTREE - $79.95 

A database function library for C, complete 

with example program and over 50 functions. 

Easy to use with 92 page manual. 


WINDOWS - $69.95 

Enhance your application with easy to use 

multipletextwindows. Full demo program 

including 90 page manual. 


PROSCREEN - $69.95 

Generates C source code for your application 

from screens that you draw. Too many 

features to list. 


HOTKEY - $69.95 

Write memory resident applications with this 

TSR function toolkit. Includes example progs. 


SUPERTEXT - $49.95 

WordStar compatible wordprocessor with 

full source code and 256 page manual. 

Over 150 functions. 


CHESS - $49.95 


0 G·Y 

C++ COMPILER 

$149.95 

This is the world's only true C+ + compiler 
for MS-DOS machines - there is no choice. 
Not to be confused with 'translators' which 
are slow, expensive, inefficient and not 
real C++ compilers. 

More people use Zortech's C ++ than any 
other C++ on any operating system. 
Zortech strives to ensure full compatibility 
withAT&TC++. 

Zortech C++ contains all the features of 

Zortech C including the C compiler itself 

at no extra cost. Everything is in one neat 

package. Compatible with Codeview and 

the new Zortech Debugger. C + + Library 

Source only $149.95 - Call for data sheet. 
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.... 

WINNER 

C++ TOOLS $99.95 
Zortech's toolkit of base C++ classes 
covering a wide range of common 
programming tasks such as bit vectors, 
singly and doubly linked lists, dynamic 
and virtual arrays, binary search tree, 
hash table, BCD maths, time/date/clock, 
directory lists, filenames, interrupt and 
critical error handlers, string editing, text 
windows and editing. 

The 450 page manual also acts as a C++ 

tutorial which introduces the C 


data sheet. 

C Primer (Sams)- $23.95 

programmertothe world ofC++. Call for 


Advanced C Primer (Sams) - $23.95 
C++ (Stroustrup)- $29.95 
Oops & C + + (Wiener) - $27.95 

ORDER 

http:Stroustrup)-$29.95
http:Sams)-$23.95
http:COMMS-$99.95
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FEATURE 

THE 1RON FROJECT 

Bus signal specification 

I I - ­
Clock CLK2f 

CLK2f 

RESET 

HALT 

Interrupt FLOAT 
levels 

IRLo-2 

System BERR 

control RETRY 

(Bus-lock) LOC 

PURGE 

(Non-cachable) NCAO 

(Bus access type)_ BAT 0-2 

Coprocessor I (Status) CPST 0-2 
control 

(Data enable) CDE 

(Data transfer complete) CPDC 

-

I Gmicro/200 I 

-

~ 

~ 

-
-

3 
I 

-
-. 

-
--
-

-

~ 

3

• ,l 

3 
, I -

-
--

32 ... ,l )Ir Do31(Data) 

30•,l A o-29(Address) 

4 -I ­ BC (Byte control), 
-
AS1 (Address strobe)~ -

- 8S (Bus cycle start) 

RfW (Read/write)- -- DC (Data transfer complete)- -
AS2 (Address strobe)-- RNG (Ring) 

-
-- GBR (Global bus request)- HREQ (Hold request) 

HACK (Hold acknowledge ) -
t 11 18 t 

Vee GND 

Figure 6: The bus signal specification fort he Gmicro/200. The instruction set permits an elegant way ofhandling interrupts 
including error-handling and virtual memory. 

can be replaced by the single instruction 

mov @( @( @( 8, fp) ) ) , rl. 

This feature can be especially effective for referencing be­
tween modules. 

The arithmetic-operations-on-different-data-sizes function 
makes operand data symmetrical in size. With this facility, for 
example, 32-bit data can be multiplied by 8-bit data in a single 
instruction. This feature can be very useful in compiling a lan­
guage like C, which frequently converts between data types. A 
processor without this function needs an additional instruction 
to expand smaller data to the size oflarger data, which, in turn, 
requires a temporary register and further complicates register 
allocation in the compiler. 

Operating System Support 
Typically, CPU instruction sets are designed independently 
from any operating system. TRON's CPU, however, has been 
carefully designed with specialized instructions to support 
both the embedded computer requirements of ITRON and the 
high-performance workstation requirements ofBTRON. There 
are high-level instructions for context switching (LDCTX and 
STCTX), for handling queues (QSCH, QINS, and QDEL), bit­
map manipulation (BVPAT, BVMAP, and BVCPY), and string 
instructions (SSCH, SMOV, SCPY, and SSTR). 

In other CPU architectures, many of these functions are han­
dled by coprocessors. For e:rnmple, bit-map functions are often 
handled by graphics coprocessors. But communication between 

300 BYTE • APRIL 1989 

the main processor and the coprocessor requires a very wide 
data path, and the resulting overhead can cause performance 
problems. Since the TRON CPU was designed with its operat­
ing system software, there is no need to isolate graphics pro­
cessing from other functions required by the chip. This makes 
bit-mapping functions a natural part ofthe instruction set. 

The Implications ofTRON 
The huge American hardware and software markets have al­
ways been big enough that most developers have not considered 
the international market to be a potential starting point for new 
hardware and software standards. Japanese domination of the 
consumer electronics market, and a desire to provide highly 
functional distributed-systems capability to household products 
not limited to PCs, has created a standardization vacuum that 
led to TRON's Japanese origins. 

U.S. software companies have already begun to explore 
TRON's potential as a way to export software to Japan, whose 
market still lags behind that of the U.S. by several years. Until 
BTRON, Japanese PC software was mostly limited to programs 
for MS-DOS-based personal computers (Apple's Macintosh 
has only 1 percent of the Japanese market). The possibility of a 
Japanese Macintosh-like competitor should open lucrative op­
portunities for American companies that are already old hands 
at designing efficient software that uses windows and pointing 
devices. 

TRON is perhaps the world's most language-independent 
computer architecture, a situation that should make it much 
easier to port English-oriented software into Japanese. 
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Buy with Confidence! Our Guarantee Removes 
All the Risk from Your Buying Decision! 

The C lone Gua rantee is s imple and straightforward. You have 30 days after 
recei pt of yo ur C lon e to sec if you and it arc go in g to be com pa tibl e. If you a rc 
no! satis fi ed wi th your Cloncfor any rea son w ithin that lime, yo u may return it 
for a full refund. le ss shipping charges. Just don't write in the manuals and 
da mage o r lose anything that was in the o riginal container. which also mu st be 
returned. You can void your warranty by failing to exercise normal care when 
hookin g up or opera1ing your Clone. Complete warranty det ails arc avai lable 

• ave 
Now! 

-­lllllllllllllllUllllllllllllllllUl,"""=-= =!9 

- .... ,,. , ....... ···  
' ,-·,":;_:,.':}:; ..:-. ;\I•  ,.; • .A ,- -, lr' 

•  I" A' ' ' y: • • • • • •' ,_ 

HIGH QUALITY ... uow PRICE!  
We've Built Our Reputation on This  
Premise for Almost a Full Decade.  

Clone 286 With 
LOW PRICE 

$1299  
IO MHz, 30MB HARD DRIVE,  
MONOCHROME MONITOR  

Standard Features of All Clone 286 Computers: 
• 80287 Socket. 
• 640K RAM. 
• l.2MB or 360KB F loppy Drive (Your 

Choice). 
• 2 Floppy/2 Hard Disk Controller, 

I: I interleave. 
Calendar with Battery 

Backup. 
• System  Reset Switch Located on the 

Front Panel. 
•  l.44MB Floppy Capability. 

CLONE I IMONOCHROME cotno 

vA LUE CH ART I I VGA I CGA I EGA . I 
flOMB/ URLL65ms I 

IOMH z I •OMB/l•I MFM 40m• I_ 1399 I 1679 I 1559 I 1819 I 
OWAITI 65MB/l •I RLL 40ms I 1499 I 1779 I 1659 I 1919 I 

I 122MB/l• I RI.I. 28m• I_ 1799 _l 2079 I 1959 j 2219 J 

f 30MB/l•I RLL65ms l----si559Js.8i9 
UMHz 1•0MB/l•I MFM 40m1 I l-----;659 J----wi'9 
OWAITI 65MB/l•I RLL 40ms I 1599 I 1879 I 1759 I 2019 

I122MB/U RLL 28ms I l___!.!2!_ 

I  
OPTIONAL EQUIPMENT FOR CLONE COMPUTERS 

MODEMS & RODENTS 
Logimousc with Software, Bus or Serial ....... S 75 
Logimouse wilh First Publisher,,. . 108 
Microsoft Mouse with software. E • 108 
Microsoft Mouse wit h . 149 
Mach Ill Joyslid.cach .. 32 
J oystick, each .. . , . , .. 24 
Internal 300/ 1200 w/ softwarc . , , __ 59 

Int ernal JOO! 1200/ 2400. ...... 106 
Hi-Res Logimousc with software, Bus ......... .94 
Hi-Res Logimousc with Publisher,CADD. 
and Paini. . ....... .. ..... 177 
Flight Stic\.. . . . . . . .. . . . . . . . . .50 

FLOPPY 
360K 51/t" TEAC FD55B.. S 79 
1.2MB 51.4.. TEAC FD55G ... . 109 
720K J1/i .. TEAC FD35F ........ . ........99 
l.44MB Jllz"TEA C FD235HF ... ............. I09 

ADD-ONs & ACCESSORIES 
TTL Hercules graphics wi th parallel port ...... S 49 
Color Graphics Adapter 640x.200 w/par. port ....49 
EGA card . . ............. 159 
VGA card ......... 259 
All 8087 and 80287's in stock . Call for price! 
Ccntronics / Ccn1r onics molded cable IO' ......... 20 
Printer Switch Box. 2-pos .. Cenironics 
or DB-25... ... . . .. .. . . . . ... . 39 
Printer Switch Box. 4-po ·. Centronics 
or OU-25................ . . ... 49 

NO ORPHANED CUSTOMERS  
We have been suppl y in g c ustomers with hi gh q u a lit y hardwa re and software s ince 1930. Sound  
engineering. hig h per f orma nce,qua lit y construction , o ut s landing wa rra nti es a nd a reputation for doing  
the ri ght thin g ha ve been our wa y of doing b usiness si nce Day O ne. As the manufactu rer of Clone  
Com puters. we s tand behind each computer so ld with a 100% commitment to our customer's  
satisfaction. Price, Performance, Value...Clone is the clear c hoice for serio us compute r use rs .  
Remember ... YOUR BEST FRIEND MAY BE A CLONE. 

CLONE COMPUTERS 

Clone 286 With 
MEDIUM SPEED 

$1919  
12MHz, 40MB HARD DRIVE, 

EGA MONITOR 

• Enhanced I 0 I-key Keyboard. 
• Keyboard Lock. 
• Fully Expandable. 
•One Year Parts and Labor 

Warranty. 
• Novell Compatible. 
•  I Parallel, I Serial, I Joystick Port. 
•PC-Write - QModem- ExpressCalc 

AutoMenu - HomeBase - Money 
M as ter - Findex - Clone Utilities. 

•  FCC Certified. 

Vertical CPU stand (Add $9 for wheels). . ... S 24 
AST Rampage 2MB EEMS memory board for 
AT wilh 512K . . .. ... 439 
Masterpiece Plus. Power Dir. with 
Modem Protect ..... 119 
The Complete Fax 9600 . . ..... 449 
The Complete Fax. Board ..... . , , , , , , .... ... 273 
The Complete Answering Machine Board ...... 227 
The Complete Hand Scanner(400 DP) . . . . , 162 
The Complete Half-Page Scanner. 

PRINTERS 
Star NX- 1000 144cps NLQ. 
Star NX-!000 Rainbow (above w/color) 
Sta r NX- 15 120/)0cps NLQ (wide).. 
Star ND- 15 180/45cps •• ,.. 
Sta r NR-10 240/60cps NU 
Star NR- 15 same bu1 wide 
Stat Nll- 15 300/IOOcps NLQ 
Star NB24-IO 216/72cps LQ ...... 
Star N 824-15 same but wide.. .. . 
Star NX-2400 170 / 57cps LQ. 24 pin . 
Panasonic K X-PI 124 80/ 192cps. 2 4 pin 
Panasonic KX-P 109 1i, 80 col/ 120cps 
Panasonic KX-PI080i, 80 col/ 144cps ....... , . 169•  
Panasonic KX-P I092i, 80 col/ 240cps . . . . 329• 
10' Printer Cable..... ,.... .12• 

•w ith purchase of our computer. 

A wide variety of other prin1ers available! 

I 

J 2079 

:I-________, 

I 

I 
.A/M111tiFreq 11r1-I 

m19 I 
1979 l 
2019 I 
n19 I 

51979 

. .195 

. ...Sl79• 
. . .. 229• 

. .. 309• 
. ....•.389• 

... 349• 

... 449• 
. 719 • 

. ..449• 

. . . 579• 

. . . 319• 
...... 339• 

.... 189• 

( I ( ( I ( 

(;UARANTEED 
Oneyur parlsand laber.30 
day money back guarani" 
(n.ceplsoftware). 

SERVING 
YOU 

SINCE 
1980 

on rca uest. 

TURBO CLONE 

Style AT  S$'J49 
Ke.yboard 

Slandard Fulures: 
•  8088 @ 4 .77 !OM H1. Turbo-speed 

Mainboard . 
• 640K RAM standard. 
• 8087 Socke1. 
• 150 Wan Power Supply. 
• 360K Floppy Drive wit h 

Disk Conir oller. 
• Hercules® Compatible 

Video Card. 
•  HiResolution TTL Monitor 

• 
•  I ·Seria l Port (2nd Optional at 

$29). 
• Game-Joys1ick Port. 
• Clock / Calendar with 

baucry backup. 
• 8 Slots. 

: 

Clone 286 With 
HIGH SPEED 

$2379 
16MHz, 65MB HARD DRIVE, 

VGA MONITOR 

Bo• 2239571 Clonem,,. 



GIVEA NEW DIMENSION TO PERSONAL COMPUT­
ING...The amazing Voice Master Key System adds 
voice recognition to just about any program or 
application. Voice command up to 256 keyboard macros 
from within CAD, desktop publishing, word process­
ing, spread sheet, or game programs. Fully TSR and 
occupies less than 64K. Instant response time and high 
recognition accuracy. Voice recognition tool-box utili­
ties are included. A genuine productivity enhancer! 

SPEECH RECORDING SOFTWARE. . . Digitally record 
your own speech, sound, or music to put into your own 
software programs. Software provides sampling rate 
variations, graphics-based editing, and data compres­
sion utilities. Create software sound files or send voice 
memos through LANs. A complete, superior speech 
and sound development tool. 

SOFTWARE CONVERSION CODES...The Voice 
Master Key System operates a growing list of third 
party talking software titles using synthesized phone­
tics (text-to-speech) or digitized PCM, ADPCM, and 
CVSDM encoded sound files. Voice Master Key System 
does it all! 

EVERYTHING INCLUDED...Voice Master Key 
System consists of a plug-in card, durable Iightweight 
microphone headset, software, and manual. Card fits 
illy available slot. External ports consist of mic inputs 
and volume controlled output sockets. High quality 
throughout, easy and fun to use. 

ONLY $149.95 COMPLETE 
ONL y$89.95 F0 RTANDY 1000 sun MODELS­


SOFTWARE PACKAGE ONLY. 

Requires Tandy Brand Electret microphone. 


ORDER HOTLINE: (503) 342-1271 

Monday-Friday, BAM to 5PM Pacific Time 


Visa/MasterCard, company checks, money orders, 
CODs (with prior approval) accepted. Personal checks 
subject to 3 week shipping delay. Specify computer 
type and disk format (3V2' or 51A'') when ordering. 
Add $5 shipping charge for delivery in USA and 
Canada. Foreign inquiries contact Covox for C & F 
quotes. 30DAYMONEY BACK GUARANTEE IF NOT 
COMPLETELY SATISFIED. ONE YEAR WARRANTY 
ON HARDWARE. 

CALL OR WRITE FOR FREE PRODUCT CATALOG 

. 

COVOX INC. 675-D Conger St. 
Eugene, Oregon 97402 U.S.A. @TEL: 503-342-1271 •FAX 503-342-1283 

Find out how ou r whole family of 

EMU·TEK graphics tenninal emulat ion 


software makes good sense for the work you do. 

Call today for more infonna1ion. 


FTC DATA 
SYSTEMS 

(714) 995-3900 
(800) 962-3900 (800) 972-3900 (Calif.) 

I0801 Dale St., Suite M-2 
Stanton, 0\ 90680 

Circle 105 on Reader Service Card 

ELECTRONICS. Manufacturer lo you, no mid­
dleman\ Money-back guarantee! Same-day 

shipment! One-year warran\y on products! 

Technical support is available. 

Write For Your FREE Catalog Today! 

8&8 ~!~~!r.~n!~! 
40020 Baker Road, PO. Box1040• Ottawa, IL 61350 

Phone: 815-434-0846 

WRITE or CALL for YOUR FREE 
COMPREHENSIVE 8& 8 -
ELECTRONICS CATALOG TOOAYI 
Pages and pages of photographs 
and illustrated, descriptive text 
for B&B's complete line of RS-
232 converters, RS-422 con­
verters, current loop convert-
ers, adapters, break-out box-
es, data switches, data split-
ters, short haul modems, 
surge protectors, and much, 
much more. Most products meet 
FCC Part 15J. Vru RS-232 needs 
for quality, service and competitive 
prices will be more than met by B&B 

Circle 321 on Reader Service Card 

THE MOST AFFORDABLE 
AND RELIABLE NETWORK 
• Connects up to 64 PCs, A Ts, and PS2/30s. 
• Saves you enough time to worth your money. 
• 	High speed hardware controlled network, 

25 times faster than software links. 
• Snap installation, just plug and go. 
• No tweaking or adjustments needed. 
•Absolutely, positively guaranteed. Try it for 

30 days. Full money back if you are not lOOo/a 
satisfied. 

Only $199 per station. 3-Station Pak: $549. 

LAN-MARK Systems, an Advin Company 

1050L East Duane, Sunnyvale, CA 94086 


(408) 243-7000 • Fax (408) 736-2503 


Austria 02 22 38 76 380 
Australia 02 654 1873 
Benelux +31 1858-16133 
Denmark 02 65 81 11 
France 01 69 412 801 
Great Britain 01 464 2586 
Israel 03 484832 
Italy . 011 7710010 
Korea 02 784 7841 
New Zealand . 09 392464 
Portugal 01 83 56 70 
Scandinavia . +46 40922425 
Spain 93 217 2340 
Switzerland . 01 740 41 05 
West Germany OB 131 16 87 

51 E. Campbell Ave..noHau Campbell. CA 95008 

CORPORATION (408) 866-1820 

Circle 198 on Reader Service Card 

EPSON® 

Now you can order 


EPSON discontinued or 

hard-to-find 


accessories and supplies. 


To order or for a FREE 

Information Package, call: 


1-800-873-7766 
and ask for Operator 40 

Epson Accessories, Inc. 
19750 So. Vermont Ave. 

Torrance, CA 90502-9962 

When you've got an Epson, 
you've got a lot of company.'" 

Circle 92 on Reader Service Card 

MODEL 
SX151 

RS232C OR STAND ALONE (all models), Com­
munication protocol: XMOOEM, HEX, and 
BIN. Programs: EEPROMS, 2716 - 27512 and 
CMOS. Programs (w/adapter): 25XX, 27!01 
(and above), 68701, 68705, 68764/6, 8741/2. 
8744, 8748/9, 8751/2, 8755, 87252, and 
CMOS. More available soon. Model SX151 
S214 (assembled with case). Other models 
are available from S49 (kit). 
Cross assemblers by PseudoCode for IBM-PCs, 
$50. ZBO, 1802, 6502, 6800111213151819111, 
6800018/IO, 804819, 805112, 808015, 8096, and 
more soon. Simulators and disassemblers also 
available. 

KORE, Inc. 
6910 Patterson S.E. 
Caledonia, Ml 49316 
(616) 791-9333 

$5 for shipping (USAI, plus 53.00 COO. 
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TurboFlow $69 
Flowchart drawing for IBM PC/XT/AT/J>S2 

$89 with Logitech mouse! 
"Pop~upic~nmenus ~- ,.~...+:.: .· . ....·
• Variable size symbols c_::;;t1.: ••"-~i!t1·0.. 
• Paper size to 34" x 44:;_.....­
• Hercules mono, CGA, EGA 
' HP-GL, DM/PL, SweetP Ploucrs 
•Automatic PANning to scan dr01wing quickly 
' IBM/EPSON, NEC, OKIDATA, HP LaserJe t 

Daylron Electronics Inc. 
610 S. sherman #104, Richardson, Tx 7508t 

Add s&h (S.J USA, Sl5 foreign), Tex::. ... resident.<;. :add 8% s<ilcs ta 

for 1cchnic;1I inform;i1inn c;ill 2J.J.669·2137 

Order Today! 1-800-882-5822 
Moncy·back guarantee 

9-Track Tape Subsystem 
for the IBM PC!XTI AT 

Now you can exchange data files between 
your IBM PC and any mainframe or mini­
computer using IBM compatible 1600 or 6250 
BPI 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com­
patibles. Subsystems include 7" or 101/2" 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa­
tion, call us today! 

DURLSTRR; 
9621 lrondale Ave., Chatsworth, CA 91311 

Telephone: (818) 882-5822 

Circle 232 on Reader Service Card 

HARD DRIVE SALE 

SEAGATE 

ST- 225 . .. ... .. . .. $ 255.00 
with controller and cable 

ST­ 238 ... . ...... . $ 265.00 
with controller and cable 

ST- 251 . .. ........ $ 325.00 


ST- 251-1 ... . ...... $ 420.00 


ST- 125 . . . ... .... . $ 289.00 

with controller and cable 

ST- 138 . ........ . . $ 359.00 

with controller and cable 

ti) A.N. Wholesale & Retail, Inc. 
1320 South Dixie Hwy. Suite 256 
Miami, Fla 33146 

Phone: (3051 284-0827 
Fax: (3051 284-0831 

Circle 3 4 on Reader Service Card 

51/4" OS/DD 59e 
3112" OS/DD 1.09 
LIFETIME WARRANTY 

Price based on quanlity of 300 in bulk 
includes Tyvek sleeves and label kits. 

800-222-0490 
In NJ 201-462-7628 
FAX 201-462-5658 

Circle 173 on Reader Service Card 

SAME DAY SHIPMENT 
D - RAMS 

41256 - 06 . $12.25 
41256 - 08 . . $11.50 
41256 - 10 . . . . . . . . . . . . . . $10.00 
41256 - 12 . . . . .. . . . . . . $9.50 
41256 - 15 $9.00 
1mg x 1 . 10 . . . . . . . . . . . . . $22.00 
1mg x 1 . 08 . . $28.50 

MATH CO-PROCESSOR 
8087 . . $96.00 
8087 - 01 . . . . $165.00 
8087 . 02 ............ $127.00 
80287 . 06 . ............ . ...... .. $143.oo 
80287 - 08 . $200.00 
80287 - 10 ................... ... $230.00 
80387 - 16 . . . . . .. . . . . . . . . . . . . . . $320.00 
80387 . 20 . . ... ... ..... $410.00 
80387 - 25 . . . $510.00 

CALL FOR LOWEST PRICES 
1·800·2·SABINA 

SABINA INTERNATIONAL, INC. 
657 Brea C<mvon Road Suite #4 

Walnut. California 91789 

(714)594-6336 •FAX (714)595-4008 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

Circle 249on Reader Service Card 

This real time 
MULTITASKING KERNEL 

s implifies real llfe 
product development 

• No royalties • • Dynamic memory 
• Full source code 1ncludeo allocat1on 
• • C mlerlace • • Evenl Manager 
• Preemphve scheduler • ' Semapnore Manager 
• lnterlask messages • • Resource Manager 
• Terminal Handler • ·Buller Manager 

AM'X 68000 operwfH on •ny 68000110120 •r•tem 

Manual only S7S US 
AMX 68000 SUSOO US 
'Opl1ons ­ uldor p11ce hsl 

CSll1ppon91"•""'•"9•1tral 

A l lOhl•lll>l• IOleotJO. lfJO. 
80MllNl1N 

UKADAK Products ltd 
206- 16•1 W Broadway 
Vancouwe1. BC Canada V6J 1Y5 

Telu 0•-55670 
Faa (604) 734-811' 

Telephone {6041734-2796 

Circle 144 on Reader Service Card 

Circle 80 on Reader Service Card 

IBM 

DISKETTES 

5 .25DS 6023450 - 14.60 
5.25 HD 6109660 - 32.50 
3.50DS 6404107 - 23.95 
3.50HD 6404078 - 45.95 
2 0 ·1024 1669045- 33.95 

RIBBONS 
PROPRINTER (6328829) - 5.60 
PROPRINTER XL (1040150) - 7.99 
PROPRINTER X24 (1040475) - 8.10 
PROPRINTER XL24(1040414) - 11.90 
PROPRINTER II (6328829) - 5.60 
MONO PRINTER (1040440) -- 12.95 
OUIETWRITER (1299790) - 9.45 
OUIETWRITER Ill (1299933) - 13.95 
DISPLAYWRITER (1299463) - 8.95 

Delaware 1·800·451·1849 
~ •Filett C::'~= 1'~800.s54.4osa 

'-0.9()ltl814, HTHANY,Oft . 73008D1 
• • Nevada 1·800·621·6221 e tca01\ll C lOI\ •o.oox ,,,... , ........... ,.,,, 


TELEX 4933362 FAX 

~'J Verbatim®

A Kodak Company

Verbatim Saves You Money 

Time After Time After Time 


2•4BOX 5•9BOX lO+BOX 

r 08 6~ 6§ 6! 
54 HD 1]1! J.32..!! 12! 

lw OS 14~ l?j 13ll 
32 HD 34~ 33u ~ 

....... :::::::::::::::::::::::::::::::::::::::::: :1:::::::::::::::::: :::::::::::::::::::::: :::::1 ;: 


;_a..,_..&ble- Del~w~~l;,~~~~~~~ 

Di~etf Okraho~J-~.;~~t~~ 
(,Ql\l\tcnQI( Ni.~~..1;.B<?g~~~J 

TELEX 4933362-- FA 4 .495.4 9 
Minimum order $20Q9 "No Surcharqe on Visa 
MasterCard." COD orders add $3129: Surface 
Ship[)inq UPS add $3Q9 per 100 for 3112"or 5114', 
add $4®per 100 for a:· U.S. Mail delivery add 
9%."Prices subject to change without Notice:· 
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High Intensity 

Circle 302 on Reader Service Card 

PROGRAMMERS 
PUT ONE UNIT 

ON YOUR DESK TODAY! 

ULTIMATE PROGRAMMING & TESTING 
SOLUTION FOR EPROM, PAL, BIPOLAR, 

8748 & 8751 SERIES, IC & MEMORY. 

UNIPRO - Only $545 Complete 
Optional 4-socket ADAPTOR 
for multiple EPROM programming -­ $99 

EPROM PROGRAMMERS -­ FROM 
(1,4,8,16 Socket gang programmers) $160 

· -· XELTEK I -=:-::-· 

High-speed, dedicated PROGRAMMERS 
for PAL, BIPOLAR, 8748 Series, and 

8751 Series, and IC & ME MORY 
TESTERs are also available. 

Ask for PAL DESIGNING S/W 
I. PALASM (MM! ) 2. PLDesigner (MI NC) 

3. ORCAD PLO 

·--from $59.90 
EPROM ERASERS 

OEM, DEALER INQUIRY WELCOME 

XELTEK 
473 SAPENA COURT, UNIT 24 

SANTA CLARA, CA 95054 

TEL.(408) 727-6995 FAX: (408) 727-6996 

ORDER TOLL FREE 
1-800-541-1975 

VISA, MASTER, AMEX ACCEPTED 
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PAL™/PLO SOFTWARE 
Sets The Standard 

CUPL'" PLO compiler, the most powerlul 
language for state machine logic design, now 
allows OrCAO'" schematic software as the front 
end design entry. CUPL supports all PLDs and 
carries the most extensive update program. 
Available on MS-DOS'", Apollo'", Sun··. VAX'" 
and most UNIX '" based platforms. 

LOGICAL 
n•v•c••· 111111c . 

1201 NW.651h Place 
Ft. Lauderdale. FL33309 
305·974-0967 

1-800-331-7766 

Circle 156 on Reader Service Card 
(DEALERS: 157) 

Circle 139 on Reader Service Card 

IMAGING CARD 

DV-01 
GRAYSCALE 
FRAME GRABBER 
Composite video in/out 
256 x 240 resolution 
Digitize/display at frame speed 
256 gray levels in 
16 Meg. color palette out 
PCIXTIAT compatible 
$849.00 Complele with soflware 

VIS N MC Demo Disk availab le ~::.:..

ControlVision ~?·:: · 
P. O. Box 596, Pittsburg , KS 66i62 
(316) 231-6647 

Circle 70 on Reader Service Card 

UNIVERSAL/GANG 

PROGRAMMER 

made in U.S.A. 

$595.00 
Includes 
One Vear 
Update 
and 
Warranty 

HUSKY -programs EE/EPROMS. CMOS PLDS, 
and Micros. It's your best bet when low cost 
and quality are both important. 
From the people who make CUPL and ALLPRO. 

1201 N w 65t11Place 
Fl. Lauderda le. FL 33309LOGICAL 
305-974-0967 

1-800-331-7766 

Circle 15 8 on Reader Service Card 
(DEALERS: 159) 

Satellite Communication 

MICROSAT II 

IMMEDIATE 
DELIVERY 

Expansion Board 
$700 

•For IBM PC/XT/AT and compatible. 
• Satellite data receiver - 9600 baud. 
• Satellite bulletin board. 
• Satellite video and 

audio option - Add $200 

PERSONAL SPACE COMMUNICATIONS 
707 Johnson Road , Blaine WA 98230 

1604)597-6298 TLX 04-508306 FAX 1604)597-6214 

Circle 216 on Reader Service Card 

9·TRACK TAPE SYSTEMS! 

OVERLAND DATA IS THE EXPERT when it 
comes to connecting your PC to the mainframe 
and mini computer world. 

• PC/XT/AT/386/PS2/compatibles 
• 800, 1600, 3200, 6250 BPI 
• Free tutorial on tape systems 
• EBCDIC/ ASCII conversion 
• IBM & ANSI labeled tapes 
• DOS, XENIX, UNIX, PICK 
• Highest quality customer service 
• Stock full range of tape drives 
• Network backup and Morel 

Overland Data Inc. 
5620 Kearny Mesa Rd. • San Diego, CA 92111 

Tel: (6t9) 571-5555 • FAX: (6t9) 571-0982 

Circle 202 on Reader Service Card 



Subscribe to BYTE now and save $17 off the newsstand price 
of $42.00 ... and $5.00 off the regular subscription rate of 
$29.95. You'll also receive our special IBM PC issue as part 
of your subscription. 

0 USA $24.95/1 year D Canada $26.95 U.S.11 year 

D Bi ll me 

D Payment enclosed 

D Charge to my D VISA D MasterCard 

Account# --- - -----------­

Expires----------------­

Signature--------------- ­

Subscribe to BYTE now and save $17 off the newsstand price 
of $42.00 ... and $5.00 off the regular subscription rate of 
$29.95. You'll also receive our special IBM PC issue as part 
of your subscription. 

D USA $24.95/1 year D Canada $26.95 U.S.11 year 

D Billme 

D Payment enclosed 

D Charge to my D VISA D MasterCard 
Account# ________________ 

Expires---------------- ­

Signature --------------- ­

IBJ5575 
D This is arenewal order. 

Name _ _________________ 

(Please Print) 

Company---------------- ­

Address-----------------­

City/State---------------- ­

Country ------------ Code ____ 

For direct ordering, call toll free 1 800 257-9402 weekdays 
9:00 AM-5:00 PM EST. In New Jersey, call 1 609 426-5535. •,•,~ 

Please allow 6-8 weeks for processing your subscription. ltn\11 

IBJ5575 
D This is arenewal order. 

Name __________________ 

(Please Print) 
Company ________________ _ 

Address----------------- ­


City/State---------------- ­
Country ____________ Code ____ 


For direct ordering, call toll free 1 800 257-9402 weekdays 
900 AM-5:00 PM EST. In New Jersey, call 1 609 426-5535. ~'!~ 

Please allow 6-8 weeks for processinq your subscription . 1tn\ll 
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DGH • 24 line digital 110; 10 MHz 8255. 
ADSOO • 8 channel 12-bit (plus sign) integrating AID; prog. 
gains of I, IO & IOO; 7 digital 110 lines. $239 
ADIOO • Single channel ve<Sioo of All500; \0 digi!al 110 
lines. Same programmable gains. 700 meg input Z. $H9 
ADIOOO • 8 channel 12-bit AID; 25 uS; sample & hold; 3 5 
Milz timer/counters; 24 digital 110 lines. $295 
ADA300 • 8 channel 8-bit 25 uS AID; single DI A sample & 
hold; 24 digilal 110 lin es. $239 
AD200 • 4 channel 12-bit 125 uS AID; 3 5 MHz llmer/ 
counters; 24 digital 110 lines. $239 
DA6oO •Fast settling dual bipolar DIA. $179 
PD200 • Prototype board wI address decoder; manual $99 

NI boards i11duik BASIC. Pascal, C, and Fortb drivers. 
:JJ day retum: I year ttarran!J. Call/or "Real World 
l!iterfad11g" applicatio11 110/es. 

Real Time Devices, Inc. 
P.O. Box 906 State College, PA 16804 

(814) 234·8087 

Circle 246 on Reader Service Card 

Hrf MAAYMAC® 


of Discounting 
Computers, FAX 

&Cellular Phones 

ftad1e lllaek® Tandy® sco 
We will meet or beat ... 


GUARANTEED LOWEST PRICES 


mf MAAYMAC 1NousTR1es INC. 

225ll Katy Fwy. 

Katy (Houston), TX 77450 


1-713-392-0747 FAX (713) 574-4567 


Toll Free 800-231-3680 

Circle 164 on Reader Service Card 

DATA CONVERSION 
SYSTEMS 

9-TrackTape for your PC, AT, 
PS/2, MAC, Sun 

Read/"T~e datafromnearlyany Mainframe: IBM, 
DEC, HP, DG, or Honey"ell. Runs under MS-DOS, 
Unix, Xenix, MN:, and SunOS. 

a; s 11..; 3 112• 
Diskette -verter 
foryourPC/XT/AT 

Our diskette conversion sys1em can read/wrile 
and format diskettes from IBM Systems 34, 36, 38, 
AS400, DEC, G\1X, CP/M, Displaywriter aqd 

Circle 184 on Reader Ser.vice Card 

LDW·LDW·LOW 

Lase1j et Printer $1650Series II 
Scanjet Scanner $1355+ interface kit 

'.l:~M ClllfllWZ ti .111111t AceR 
PEVERElE- AST' & other 

XT/AT Compatibles & 386 Computers 

CALL for LOW PRICES 

Gov't, Corporate, Schools, Dealers, 
& Export INQUIRIES WELCOME. 

SLJRAH inc. 

44862 Osgood Road, FREMONT, CA 94539 

PH: (415) 651-5101 FAX: (415) 651-5241 


1-800-543-1001 

VISA, Master Card accepted. wise 


Circle 270 on Reader Service Card 

I> 

I not only a 
printer buffer I 

aD mis 1s ms MOST soPHISTJCATBD 

PRINTER BUFFER - MULTIPLEXOR - SWITCH 
WITH TWO SEPARATB INPUTS ISBRIAL AND PARALLRLJ ANO 

TWO SEPARATE OUTPUTS ISBRIAL AND PARALLEL!- CAN BB 

USED LIKE STANDARD BUPPBR.... WITH ANY IJllPUT TO ANY 

OUTPUT ..... BUT ALSO YOU CAN CONl'IBCT 2 COMPUTSRS TO I 

PRINTBR, OR I COMPUTER TO 2 PRINTERS, OR 2 COMPUTERS 

AND 1 PRINTERS -·· AND MORE = I COMPUTER TO 3 PRINTiRS 

OR s COMPUTSRS TO I PRINTER 
HIOH CAPACITY - 64 KB TO 260 KB ANO - ?Ml KB TO I MB 
\MODRl.S A AND BJ. PAUSE, COPY AND RRSBT FUNCTIONS 
SRRIAL PORTS WITH T OR e BI TS WORD LBNOTH, I OR 2 STOP 
BIT. PARITY, XON/XOP,, DTR. RTS 

DeB-A-"K I 195 DeB - B-2"K I 255 I') 

ALSO, WB HAVB THB MOST COMPLR TB DATA CONVRRTBR 
UNIT CONVBRTS RS2:12 SRRIAL TO CRNTRONICS PARALLRL 
OR VICB VRRSA, JUST BY MOVINO JUMPRRS. BAUD RATB AND 
PROTOCOL PULLY PROORAMABLB rROM t&o TO 19200 BAUDS 
IN CLUOBS : OTR, RTS, XON/XO,,, PARITY, •le 

oeu I 80 t"I [( ,,- 10­
l"'l Povu 1uppl r •n d c1bln NOT induhd ~ ~;;_] 
~ serial()parallel 

DCU bi-directional converter 

INTECTRA lnc.-Dept.232 
2w1 tSRMINAL BLVD 

MOUNTAIN VIBW-CA-9•043
'"'I,., {RA 

- -(415) 967-8818 TX 345545 

MICROCOMPUTER DEVELOPMENT SYSTEMS 

Each of three products allows the IBM PS2/PC/ 
XT/AT to be used as a complete development 
system for the Motorola 6805 series single 
chip microcomputers. MCPM-1 supports the 
MC68705 family, MCPM-2 supports the 
MC1468705 family and MCPM-3 supports the 
MC68HC05 family. Each system is $495 and 
includes a programming circuit board or pro­
grammer with driver, cross assembler and 
simulator/debugger software. A system is also 
available for the HITACHI 63705 ZTAT micro. 

THE ENGINEERS COLLABORATIVE 

Route 3, Box BC, Barton, VT 05822 
(802) 525-3458 FAX (802) 525-3451 

Circle 91 on Reader Service Card 

Circle 50 on Reader Service Card 

E(E)PROM, MICRO & MEMORY 

CARD PROGRAMMER..... $345 • $595 


• No personality modules r or E(E)Proms & Intel Micros. 

• All 24/28/32 pin EProms to 1 MBit (upgradeable to 32MB) 

• 8741,-2,-4,-8,-8H,-9,-9H,-51,-C51,-52,-55, 9761. EEPROMS. 
• Memory Cards: Seiko/Epson, GI. Flash Eproms. On-board 

Programming capability. Easy F /W upgrades. Modular design. 

•Stand-alone E(E)Prom & Memory Card Duplication I Veriry. 

• User friendly menu ·driven driver for IBM-PC & Macintosh. 

• Autob:md RS232 to any computer. He>;/Binary/lnteVMotorola. 
•Built -in Eraser!Timer option (SSO). Gang-Module ready. 

• Direct technical support Full 1 year warranty. 
Call Imlay for datasheets! 

B&C MICROSYSTEMS INC. 
355 West Olive Ave, Sunnyvale, CA 94086 
(408)730-5511 FAX: (408)730-5521 TLX: 98 41 85 

LOW COST 

INTERFACE 


CARDS FOR 

PC/XT/AT 


PC485D $95 
[RS 485/422 INTERFACE] 

• Meets the 	 EIA RS-485 standard for multipoint bus 
transmission and the EIA RS-4Z2A standard. 

• Can be configured as COMl or COMZ. 

: 	~i~h s~~~~~;~~~;i~~~i;r~;ss~ll~~a~I~. data transfer over 
long cables{over 4,000 fl). Max. Baud rate 56KB/11SKB. 

• Tri-state line drivers pe rmit implementation or LANs. 
• Two wire (hair duplex) operation. DB9 or phonejack. 
• Sample communication software available. (S50) 

PC488A $145 
[IEEE - 488 INTERFACE] 

• Includes 	 INSTALLABLE DOS DEVICE DRIVERS 
and sortware support for BASIC. 

• ?8~~n~an~un3Je s~~~r~[yC, :~~~AL, 
• Selectable base 1/0 address, IRO and OMA 
•CONTROLLER / TALKER / LISTENER capability. 
• Customer support via dedicated 24 hou rs B&C Microsy­

stems BULLETIN BOARD. 
• Compatible with most IEEE-488 Software Packages for the 

IBM-PC (e.g. ASYSTANT GPIB, Lotus Measure, elc.). 
• Hardware compatible with N.I. GPlB · PCIIA 

PC488B $345 
[ IEEE - 488 CARD WITH] 
[BUILT- IN BUS ANALYZER] 
• GVUASIC package complements IBM/ Mit:msofl BASIC 

interpreter J n<l compiler lo create a programming 
environment similar lo llP desk.lop computers. 

• Additional libraries 	or ove r 20 high level 4~ dedicated 
runctions for C, Pascal or Fortran available ($50 ea.). 

• Powcrrul menu-drin•n bus analyzer, which can run in 
the r orcground or in the background while 488 programs or 
commands arc executed, rcaturesprogram stepping, break 
points and real time bus data capture (4k ci rcular buffe r). 

• Instant toggling between fcrt'ground and An;1lyzcr screen. 
• Diµc;witch se lectable B;1sc Address, IR• , DMA. 
•Talker/Listener/Controller capability. Based on TMS-991. 
• NEC-7210 based version (NI PCll/llA compaliblc) - $ 4_45 

MC/VISNAMEX Call todayfordatasheets! 

B&C MICROSYSTEMS INC. 
355 West Olive Ave, Sunnyvale, CA 94086 
(408)730-5511 FAX: (408)730-5521TLX;984185 

Circle 51 on Reader Service Card 



Circle 79 on Reader Service Card 

~- *FREE! DiskFile/60!! 
~-· with purchase of 50 3M diskettes 

5'; OS/ DD only 

DS-DD Quantity Discounts Available DS-HD 

.69~ ....... 5.25" 3M Di ske!les ... . . . . 1.19 
1.45 .. ... . 3.50" 3M Diskettes ..... HD 2MB 3.49 
1.89 SS/DD ... B.00" 3M Diskettes . .. DS/2MB 2.15 

DC-2000 ........ .. 15.69 DC-300XLP ...... . . 19.40 
DC-61 501DC6ooxio1 .. . 22.83 DC·600A ......... 21.45 
3M Mag Tape Std w/seal 2400' .... . . ... 12.50 
3M Mag Tape Std wlseal 1200' ........ . . 9.25 

~BASF *FREE~) MICRODEX/25 

DS-DD Quantity Discount~ DS-HD 
5.25" BASF.54 ...... Diskettes . . . . . .87 

* 3.50" BASF ~ *1.29 .. ... .Diskettes .... ..... .. HD 2MB 3.29 
35 5.25" BA SF Nologo Di ske tt es 

' · · · · · ·wi th T vek sleeves, labels & w/ tabs 

· ,11 °Ll1 

p1as11cooi plasl1coox 

.65 1.19 1.45 3.49 

.65 1.29 1.49 3.79 
• FREE! Microsolt Works·f 
i FREE' 111h Oiskelle (11 lor lhe price ol 10) 
' FREE' S17 OOVal ue Discounl Book &Storage Case 

DS-DD Qu antity Discounts Available DS-HD 

65
#+ MD D ~' 119• . . . . 2 ,.0:;0· MD2HD . . . , 

1.69~+ .. MF2DD .:=i "· MF2HD .. :*°3.59 
Fuji Floppy Disk MD2D in Rainbow Color Pack . . . . . . . . •72 

Nashua 
MD·10 M0·2HO 

.49 .84* 
·onplasucbox 
marOOMccJcr 

1.24 3.15 

COLOR DISKETTES 
5.25" OS/DD 5.25" OS/ HD 3.50" OS/DD 

.39 .84 1.26 

5.25" OS/DD 5.25" OS /HD 3.50" OS/DD 3.50 OS/HD 

.29 .59 1.05 2.79 
All 5.25" diskettes in sleeves, labels & w/p tabs 

RIBBONS STORAGE 
- Please call for information -

TERMS: No surchage on VIS A. Mastercard or AMEX . 
COD only add $300. Prep aid orders deduct 2% cash 
discount. PO's accepted from recognized institutions and 
corporations on Net 30. Bank draft, TIT or UC acceptable. 
Shipping: $4/100 or fewer disks. Reduced shipping 
charges on larger quantities. Price quoted for case (100 
disks) quantities less than a case add 5% (Mi n order 
$25 00) . 

WE BEAT ANY PRICE! 
Toll Free Order Line: 

1-800-523-9681 
TLX-9102404712 

Information Line: 

1-801-255-0080 
FAX-801-572-3327 

ii DISKCOTECH 
DISKCO TECHNOLOGIES, INC. 

213 Cottage Avenue 
P.O. Box 1339 Sandy, Utah 84091 
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• Programs 
2764inBsec. 

• Rrods.pro­
grams,cop11."5 
over475de­
vicesfrom3S 
mfg's: 2716­
27513,27011, EM ~ 
68764. 68766. 1c::::==:;;;:;;::;:;;;;:=~:$Etl
2804-28256, etc " 

• Optional microconlroller heads support 87-"ll and 87C5l series 
• Improved design now programs o'ler twice as fast 
• Automatirally uses lhe fastest algmithm recommended by lhe 
manufacturer lo ensure reliable data storage 

• Conne<:ts via RS-232 to any computer; l'C. XT, AT, PS/2, Mac, etc 
• Supporls XMODEM/XMODEM CRC protocols & ASCII filexfers 
• Supports Intel, Motorola, hex-space, slraight hex and binary files 
• Checksums supported • 8 baud rates to 38,400 
• 30-day money-back guarantee • Collates 16 & 32-bit data 
• Engr support learn for fast updat<.'5 •Gold Textool ZIF IC socket 
• One-year warranty (parts and labor) • Same day shipment 
•Toll-free lechnical support • UV erasers from S34.95 
• Thou~ndsof satisfied customers attest to the EP-l's great value 
• Low price of $349 inrludes IBM rompa!iblecommunications pro­
gram, user's manual and two frtt firmware update coupons 

CALL TOD" I Olt \IOIU t'\t 0 t-8011·225-2102 

BP~ 
10681 Haddington #190. Houston, TX 77043 

(713)461-9430 FAX(713) 461-7413 

Circle 44 on Reader Service Card 

Advertise your 

computer products 


through 

BYTE BITS 


(2" x 3" ads) 


For more information 

call Mark Stone at 


603-924-6830 


13\ITE 

One Phoenix Mill Lane 


Peterborough, NH 03458 


Circle 48 on Reader Service Card 

8051 SIMulator 
for the IBM PC/XT/AT $ 9 9 

The 6051 SIM software pack2ge assists in the 
debug of 6051 family programs. A screen 
oriented, menu command driven program, 
6051 SIM speeds development by allowing 
program execution and debug without a 
target system. A great learning tool as well. 

8031DrylCE $199 
Dry ICE is a debugger/emulator that supports 
the development of hardware and software 
using the 6031 microcontroller. The DrylCE 
provides powerful functions to assist in the 
integration, debug, and test phase. Hardware 
connects between your target 6031 IC socket 
and CRT terminal or PC COM port. 

Iii'~~- HiTech Equipment Corporation 
9400 Activity Road 
San Diego, CA 92126 

(619)566-1892 

Circle 125 on Reader Service Card 

11 

11 

ti 

9TRACK 
TAPE SYSTEM 

• Mainframe to PC Data Transfer 
• High Speed Backup 
· All Software, Complete System 
·Service and Support, easy 

Installat ion 

call (818) 343-6505 or write to: 
Contech Computer Corp. 
P.O. Box 153 Tarzana. Calif. 91356 

CONTECH 

Circle 67 on Reader Service Card 

FRAME GRABBERS 
PRICE PRICE 
with without 

frame frame 
MODEL RESOLUTION grab grab 
HRT 256·4 256 x 256 x 4 495 NA 
HRT 256·8 256 x 256 x 8 795 NA 
HRT 512-8 512 x 512 x 8 995 NA 
HRT 512·24 512 x 512 x 24 1995 1495 
- CALL FOR DIFFERENT MODELS 
·IBM PCIXTIAT C0"'1'ATIBLE 
• DIGITALIZE IN REAL TIME 
·COMPOSITE VIDEO IN 
· 24 BITRGB OUT except model HRT 256·4 

16 level gray scale out 
• SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 
· FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 
• FULL CREDIT ON UPGRADE PURCHASEIN FIRST YEAR 

RETURN OLD BOARD AND JUST PAY DIFFERENCE t1 

INPUT DEVICES loptio nall 

Microsoft Mouse !bus or seriaU . . ... $99 
Bit Pad Plus by Summagraphics . . . $359 

Q ~ HIGH RES TECHNOLOGIES 
P.O. BOX 76- H RT LEWISTON. N.Y. 14092 

PHONE 416-497-6493 FAX 416-497-1988 

Circle 126 on Reader Service Card 

.
ynamic-==== 
lectronics 

SIMMS 
CALL FOR PRICES 

INTEL 
8087 
80287 
80387 

DRAMS 
64K 
256K 
4464 

80387SX 1 Meg 
80C287A 

SIMMS 
256 x8 

X9 
1MegX8 
1MegX9 

Phone 714-855-0411 
Fax: 714-855-8504 

23522 COMMERCE CENTER DR. #L 
LAGUNA HILLS, CA 92653, USA 
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MONEY MANAGEMENT 

Dollars & Sense 
w/Forcas l 
Totuas 

$ Y2 . 

Managing youi 
Money4 0 $114 . 

MS Basic Compiler 
C Compiler(MicrosolO 
Cobol Compiler 
(Microsofl) 
MS Fortran 
Compiler 4.0 

$175. Ov1ck Bas1c4.0 

Lallice C Complier $209. Turbo Pascal4.0 
Macro Turbo Pascal 
Assembler (MicrosolQ $ 86. Dev.Librnry 
Pascal Compiler Turbo Prolog 
(M icrosofQ 

LANGUAGES 

$175. 

$259. 

$512. 

$259. 

Ou1ck C 
Ryan McFarlan Fortran $379. 
Ryan McFarlan Cobol 
Turbo Basic 
Turbo C 

HARDWARE SPECIALS 
Panasonic KXP 1 080 ll $169.00 Everex VGA PIUS 
NEC Mullosync II Monr!or $549.00 Hayes Smart2400 Baud Modem 

NEC 
Letter Quality Printer 

22 Cps Demo 90 day we1Tanty 
Retell $495. LACC $179. 

EPSON 

IBM COMPATABLE 
CASES 

ATS29.95 
XT$19.95 

FAX MACHINES 

PanaFax · UF 150 
Mu1a1a- M - 1600 
Brother Fax 1000 

PANASONIC 

l'CFatl'I

\\/ECT:OR F<0mLACC Ameli:l 
11 

Model XT 4 77 MHZ/ 10 MHZ Expandable 10640 KB RAM 
8088 Main Board Fully IBM PC/Xl Compahble/150 WP SJPhoenix Bias/ 
1 Drive 81os/ 1 Ditve36 OK wl conlroller DTK 

$329 00 w/Mono Chrome $449 00 w/Color $599 DO 
ModelA1(286 8 MHZ) 0 Wail PCATCompahb1e 195% Fasterthan IBM A1200 wall 
power supply Muni I 0 32 KB Phoenix 81os 640 K Exp/Meg 

1 2 Meg Floppy 1 3 60K Floppy $959 00 w/30 Meg $ t J l S 
w/30 Meg Color Moni!or $1499 Mono Monitor 

~i ACCOUNTING 

ACCPAC Easy $ 53. 
ACCPAC BPI $229. 
Bedlord Accounting $139. 
OAC Easy Accounting $ 53 .,,..,s::;,.Qq 
OAC Easy Payroll $ SJ . 

In-House Accounlant $10~ . 


One Write Plus 2.0 $117. 

One Write 

NA.NP.Payrc $117. 
 ~· ~-.. ;·. 

Time Slips $ 69. ~-· 
Time Slips Ill $109. 

PROJECT MANAGEMENT 

HarvardTolal Model 30·8086. 640 K, 2 Drives $1.295. 
Pro1ec1 Managerll $30!1 Model50·20Meg. 80266.1 MB $2.295. 
T1mehne3 U $31 ~ Model60 - 44 Meg Call 
M1crosott Pro1ec 1 4 U $2tH Model 80 - 70 Meg Call 
Superpro1ecl Experl $J!J5 DESK JET $699.00 

$ 57. UTILITES WORD PROCESSORS 
s 57. 

Microsol!Wmdows386 $ I 09. Easy Extra $ 53. 
$609. 

1 DIA Plus $ 46. 
Norton Commander $ 43. Grandv iew $159. 

$ 56. Brooklyn Bridge $ 69. 
Norton Editor $ 35. Mult1male Advanlage II $259. 

$ 58. Carousel 2.0 $ 43. 
Norton u111111es 4.0 $ 46. PFS: ProlessionalWule $102. 

$ 58. 
CopyllPC $ 18. 

PC Tools Deluxe $ 36. Valkswnter3 $132.Copywnte $ 40. 
Printworks for Valkswnter Deluxe Plus $ 57. 

$226. 
Corelast $ 89 

Doi MalllX $ 39. WEBSTER 
$ 89. 

Cruise Con!rol $ 29. 
Pr1n1works lor Laser $ 67. Ne w World Writer $ 53. Drrect Access $ 48. 
Sidekick Plus $115. Prof.Spell Check.er $ 32. Disk Optimizer 2.0 $ 36. 
Sideways $ 37. New Worl d Thesaurus $ 37Disk Technician Plus $ 69. 
Smar! Noles $ 43. Wo1d(M1crosol!) $165. OS. Back-Up Plus $ 46. 
SOZ Plus s 53. WOid Perlect4.2 $199. 
Superkey $ 58. Woid Perfect 5.0 $219. 

Fastback $ 75. 
Faslback Plus $ 75. 
Keyworks $ 53. 

$399.00 
Unlock D Plus Word Perlecl Ex~cullve $11 9. 
Unlock Maslerk ey : ~~:I Word Pe 1lec1 Library $ 59. 

MaceUlifihes $ 47. 
Laplmk $ 75. 

Xlree $ 35 Wordstar Pro Pack 5 o can 
XTree Professional $ 61. Wordstar 2000 Plus 3.0 Call Microsolt Windows 286 $ 5 7. 

LX800 · OM 180. NL030. 9 PIN $17 9.00 

$1069.00 
$8 19.00 
$1459.0U 

Model 3131 /3151 $269/439

FX 1050 - wipe cam age 9 pin $469.00 
 KXP 1592/159511524 $399./429 

OFX 5000 (533 CPS) 9 pin Call 
 1091/1092/modelll $199./319 

EX 800 300 CPS60 HLO 9 pm Call 
 1061 model II $169.00 

LO I 050 263 CPS 88 NLO 24 pm $699.UO 
 NEC 

All Epson Printer Available Call 
 2200 $349.UO 

5200 $699 00 
MONITORS 3550/8850 $799Jl 1~9 DATA BASE 

OKIDATA All Available Call MANAGEMENT 
Princeton Graphics System 
HX12E(640 x350) $459.00 Chpper $409 Paradoxl 0 $415. 
Ullrasync VGA compat(600 x 6001 $479 00 dBase Ill Plus $369. PFS 
Max 12 TTC $149.00 COMMUNICATION dBase Ill LAN 1>599 Proless1onal File $119. 
NEC DB·Xl Diamond $107 O&A $185. 
Mull1sync II $1549.00 Hayes 1 200 El 12UO B w/ S.W $279.0U $ 99. $1 05Eureka O&A Wnte 
Mullisync Plus $859.00 2400 E $432 OU Gemler $188 A: Base For DOS $425. 
Mullisync XL 19" pictures $2150.00 2400 B $432.0U Nu1st1ell $72 Renex $ 88. 
AMTEC Everex Call Nutshell Plus $139 VP Experl $112 
410 Amber°' whlle $159.95 LACC Modem 1200 I w/S.W $69 OU $ 56VP lnl o. 
410 Green $159.00 2400 I w/S.W $119.0U 
SONY INTEGRATIVE SOFTWARE 
EGA Muthscan CPD $1302.UO MS Works $ 85 
SAMSUNG MONITOR INTERFACES 

Ab11tty Pius $137 PfS I SI Choice $ 76 
EGA 14 " CALL Enab:e 2 U s :152 Smart Sollware Syslem $389. 
1252 Fial $75.0U LACC Fabulo•.1'> Mono Hercules 

F1 amewo1k 111 $425. Symphony $435. 
CN4551 Mulhsync $459.00 compahble or color carrl Call 

Hercules Mono/ Here color $289/299LACC TTL Monl1or $4900 DESKTOP PUBLISHING 
Everex Micro Enhancer $129.0U ·r \lewsmaker 11 $ 39. PFS Fust Pubhsher S bO
Paradise VGA plus $259 00 I lagemaker 3.0 

TOSHIBA 
LAPTOP 

Model 1000 $ 780. 
Model 1200/1200F $2250/1395. 
Model 3 1 00 $2995 
Model 3200/51 00 $3495/4495. 
Also available lrom LACC \Appie, 
Compad. Del!agold) 
EPSON MC Equity LT- MS Dos3.2.2 
lloppy, 20 Meg 64UK 4.77 / 10 MHZ 
EC TCa!I 

COMPUTERS 

!PC MASS EDS CHOICE) 


AST Premiurn/266 - Model 80 - CALL 
Model 120 - CALL 
Model 14 0- CALL 
Model 180 - CALL 

All AST Product Available Call 

•
\ 

Weston 

Ac1.11 1$.t~ J !.i un 

C11ni1?:-. w l1ash. 111p111l . c.i111nq cases $4:1 ~1:) 


$469. Ventura Publishing $475 

Open Monday Thru Friday 

COMPUTER CORPORATION 
P.O.' s accepted tram Qualilted companies. 

7 am 106 pm 1nslilues and schools. 
Saturday WE ACCEPT. 
8 am lo2 pm A CALIFORNIA CORPORATION COD 

Wire Transfers 3701 Inglewood Ave. Ste. 161, Redondo Beach, CA 90278-111 O 
SHIPPING Outside CA. FAX# 213-328-1750UPS. US Mall 800-888·9294 
~eel Express VISAInside CAEmery

A California Corporation Olher 213·328-9294 ----­•Circle 150 on Reader Service Card (DEALERS: 151) APRIL 1989 • BYTE 339 
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Terminal Emulation 

VT220 
• VT220, VT102 emulation 
• File transfer 
• 132column modes 
• Color support 

·Hot key 


• • Diversified ComputerSystems, Inc. 
3775 Ins Avenue, Suite 18 

Boulde1; C080301(303)447·9251 

FAX 303-447-1406 


Tiademarks: VT102. V1220 -DEC: Tektronix - Tektronics Inc. 

Circle 81 on Reader Service Card 

• Functions Include: read, write. 
vc1ify, prolCcl, odit, piint, and 
file load and .save of program. 

• JEDEC files supporlcd. 
• 2716.27512 EPROMs. 
• Ftmctions Include: read, v.iitc, 

vc1ify, blank dlet:k.. HiltO split, 
edit in ASCD. HEX. or Decimal. 

• INTEL Hex and Motorola 'S' 
Record f ale suppon. 

LA27100 
11299 

LA27200 

$1899 

• 24 CMnncl mode with 4K/ch.amiel • 6 Chmncl mode wi1h 16K/channcl 

•Internal Rates from 200MHz(l.A17200) or lOOMHz(LA27100) to 250 Hz 

• fatmul Clock from DC to 50 MHz• 16 LevelTriggc1ing Sequence 

• Thrc.shold Volt.age Level at ITL ECL or -BY to +14V variable • D:ai:i 

Di.splay as Timing Diagram or Seate List• Save/Load Data and Setup Info. 

(20 l) 994 - 6669 
~ Link Computer Graphics, Inc. 
lmiii'i:ml 4 Sparrow Dr.. Livingston, NJ 07039 

Circle 155 on Reader Service Card 

9-TRACK MAG. TAPE SUBSYSTEM* 
FOR THE IBM PC/XT/AT AND... 

'~ " 
Forinlormalion interchange, backup and archival srorage, 
AK Systems ollers a 9-track. IBM format-compal1ble 
'h" magnetic !ape subsystem for the JBM PC, featuring: 

•IBM format 1600/3200 and 800cpi. 

• Software for PC-DOS, MS-DOS, XENIX. 

•AlsoforAT&T, DEC, VAX, 
VME, S-100, RS-232, 
IEEE488. 

Wrile,phcn1or1WXfor inlorma11)(1 . 

AKSystems 
20741 Marilla 51 
Chatsworth .CA 9 1311 
(818)709-8100 
TWX: 910 -493-2071 

Circle 17 on Reader Service Card 

• Serial, Modem, & Bus 
•Stand Alone Ability 

• Laptop & Handheld 
• PC & MAC Cards 

Circle 86on Reader Service Card 

TWIX COMPUTERIZED 
CASH REGISTERS 

TIE TWDC 3000 SERIES OF REGISTERS PROVIDE 
THE FLEXIBILITY OF A COMPUTER OR TERMINAL 
WITH THE LOOK AND FEEL OF A CASH REGISTER. 

• 3010 "REGISTER HEAD"- REPLACES THE 
KEYBOARD, MONrrOR, AND PRINTER OF ANY IBM 
XT!AT COMPAJIBLE COMPlffER. 

• 3040 "REGISTERTERMINAL"-TV950EMULATION 
PWS DRAWER, MONITOR AND SCANNER COlffROL. 

• 3070 "REGISTER COMPUTER"· srANDALONE IBM 
COMPA11BLE WITH 20 OR 40 MB HARD DISK DRIVES. 

ALL MODELS AVAILABLE WITH A VARIETY OF RECEIPT 
PRINTERS, KEYBOARDS, MONITORS, CASH 
DRAWERS, BAR CODE SCANNERS AND MAG STRIPE 

TWIX INTERNATIONAL CORP. 
4401 S. BROADWAY, ENGLEWOOD, CO 80110 

(303) 789-5333 

Circle 286 on Reader Service Card 

8051/8052 

BASIC 


COMPILER! 

MCS BASIC52 TM compatible 


Runs on IBM-PC or compatible 


$295.00 

Call Now! 603-469-3232 

SAFEWARE® Insurance provides full 

replacement of hardware, media and 


purchased software. As little as $39/yr. covers: 

• Fire • Theft • Power Surges 


• Earthquake • Water Damage • Auto Accident 


For information or immediate coverage call: 


1-800-848-3469 

In Ohio calll-614-262-0559

El!FI Ii: no 
SAFEWARE, Tbe lllsurance Agencr Inc. 

Circle 252 on Reader Service Card 

ON TARGET ASSOCIATES 

Products and Services 


for Design and Manufacturing Engineers. 


Micro Channel Design Consulting 
Prototype Cards 

Newsletter 

PS/2 ~~====::--:= ASJC's 

We will move your PC/XT/AT products to the 
Micro Channel, or create your new design. 

CALL: (408) 980-7118 
for our Free catalog 

ON TARGET 
TARGET 
TARGET 

.. .the PS/2 leaders. 

PS/2 aod Micro Channel arc ndeawts of IBM Coro. 

Circle 201 on Reader Service Card 

REAL VOICE Digital Recording 
for your PC, XT, AT or Compatible 

•VOICE MAIL SYSTEM 
•TELEMARKETING 

-Inbound & Outbound 

•SMARTEST ANSWERING 
MACHINE 

•AUTODIALER-DATABASE 
•VOICEPAD'" 

- Voice foryour Programs 

•PROGRAMMER'S TOOLKIT 
·(optiona/'79"') 

'h card, software, cables. and speaker 

S:Z69°° + s s/h 

(415) 652-9600 • 
Talking Technology, Inc. 
4383 Piedmont Ave. Suite B 

Oakland, CA 94611 

Circle 275 on Reader Service Card 



0 

BASE SYSTEM 
• 256K (Opt. 540K) • 150 Wan Power 


Supply • AT Style Keyboard & Case 

• 4.77 or 8 MHZ Keyboard Selectable 

• FDC 
• 8087 Socket • 360K Floppy Drive

s399roo:r/' 
OPTION A OPTION B 

12" Mono Amber Monitor 640 x 200 Color Monitor 
Graphics Card w/par port Graphics Card w/par port 

l696DO 

OPTION C 
12" Mono Amber Monitor 

OPTION A AT 
12 " Mono Amber Monitor 

OPTION BAT 
640 x 200 Color Monitor 

OPTION CAT 
12" Mono Amber Monitor 

Graphics Card w/par port 
20 Meg Hard Drive 

1788DG 

Graphics Card w/par port Graphics Card w/par port 

•109610 

Graphics Card w/par port 
40 Meg Hard Drive 

•139900 

WHOLESALE PRICING WITH RETAIL SERVICE CALL (800) 654-7762 

inter COPROCESSORS ~ 


H Your PC Then You MEADS 
U••• the Intel Running at •• NHdlntel Price 
8D88 5MHz or less 8087 9700 
8088 or 8086 8MHz or less 8087-2 14300 
8086 10MHz or less 8087-1 20911 
80286 6-8MHz 80287 159DD 
80286 8-10MHz 80287-8 22911 
80286 10MHz or more 80287-10 259DD 
80386 16MHz 80387-16 37911 
80386 20MHz 80387-20 47911 
80386 25MHz 80387-25 669DD 
386SX 16MHz 80387-SX 39911 

MODEMS BY ~VEREJP 
EV-923 EverCom 12 300/1200 bps Sitcom Software . . 69'1 

EV-941 EverCom 24 2400 Baud Int. Sitcom Software .139"' 

EV-945 External 2400 Baud . . . . . . . . . . . . . . . . . .. 19900 


For error correcting add $10.00 

Hayes Compallble Major Manufacturers 


1200 Baud Internal w/Software . . . . . . . . . . 59DD 

1200 Baud External fully Hayes Compatible . . . . . . 9911 

2400 Baud Internal 1h card w/software . . . . . . . . .. 10900 

2400 Baud External Fully Hayes Compatible . . . . 12900 


1 Year Warranty 


~~ t$J_~t MO~ITORS BY liiiITThll!! 
\'fl" ,.,. q;BAMBUNQ ~ 

1252 12 • Amber w/Tilt & Swivel Base . . . . . . . . . . . . . 79" 
1257 12' Amber Flat Screen 720 x 350 .. . .. 99'1 
1464 14' Color 640 x 200, 16 colors ... . .... 23900 
1453 14" EGA 640 x 350. 64 colors/.31 . . . 36911 
CN4551 EGA 720x480 .......................... . 419" 

IBM CGAIVGA/PGAIEGA Multisync Compatible 

Why pay S1149 tor a C.ltoh 

STARWRITER™ F-10 
When our 40 cps letter quality daisywheel 
printer from the same manufacturer is only 

s399oe~ 
OPTIONS 

• 6 ft. Serial Cable . . .......$ 1900 

• Bidirectional Tractor . . 14900 
• Cut Sheet Feeder . . . . . . 19900 
• Serial to Parallel Converter . . .. 9900 

STATIC 
BUSTER 
Attached to CRT face and 
keyboard, Static Buster 
woi<s just like a sponge, 
dissipating static at a rat­
e<J 20,000 volts i1 less 
than two seconds. 

Usl 49" Maad 1911 

• 12' Amber Monitor 
with Graphics Interlace Card 

• 1.2 Meg Floppy Drive 

(expandable to 8 Meg)

• 1 Meg of Memory

• Parallel, Seiial & Clock 
• 70 Meg Hard Drive 

s229700 

ALL KINDS 
OF 

4464 ..... 1611 
4464 ......15" 
4464 .......14" 
4164 ........ 2" 
4164 ........ 311 
4164 ...3" 

256K 
41256 150 NS . . . . 811 
41256 120 NS . . . . .911 
41256 100 NS .......10" 
41256 80 NS ..... . .. 1110 

MISCELLANEOUS 
2nd Serial Upgrade .....9'" 
2764-25. . .... 3" 
4128. . . .......... JDI 

BASE SYSTEM 

• 512K Exp. to 1 MEG • 200 Watt Power 


Supply • AT Style Keyboard 

• Western Digital Controller • 1. 2 Meg 


Floppy • Legal Bios wlmanuals • Systems 

Documentation • 1 yr war. • Clock/Cale 


• 10MHz DTK Motherboard .,

s799oopr\e 

* * ON SPECIAL * * 150 Watt Power Supply Direct PC Replacement ............ . . ....... 54 


~'f:'J~ca~% ~P~~ng~~: 1.
2

·. \~4 · 71~s':i1lt<:~;a.i0150 NS · .· • .· • iei: 
HP Lasar Jet II . . . . . . . .1749 10 Meg w/cml ... 111 Dos 4.01. .89 

Alf Everox 1'1Dduct1 On Spec/ol W1'1f Bui Alf Adwrt""" l'rlm 

FLOPPY DRIVES • 
360K V2 Ht. PC Compatible - Mitsumi .. . ..... 6911 
1.2 Meg Black Face - Mitsumi ..... . ... 89DD 
720K 31;,• Drive w/5Y• • mounting .. . . ..... 89'1 
1.44 Meg 3'12' Drive w/5Y4' mounting . . .109" 
360K Tandon TM100-2 Full Ht. ... 89DD 
160K Tandon TM100-1 Full Ht .. . .... 4911 

REPEAT OF A SELLOUT 

STANDARD FEATURES 
• 40 CPS • Accepts Paper to 15 inches • Form 


Length and Pitch Set from Conrol Panel 

• Industry compatible ribbon, printwheels and 

control commands • RS232 Serial Interlace 


AT STYLE I XT CASE 


• 2 Bay Standard AT Style Case 

• Keylock Power and Hard Drive LED's 


Ll1I 9911 MOid 29" 


1 Meg. 

1Meg x 1 120 NS . ... 25DD 

1Meg x 1 100 NS .... 2711 

1Meg x 1 80 NS .... 31" 


Simm Modules 

256 x 8 120 NS . . · ... 7911 


256 X 9 80 NS ..... 139DD 

256 X 9 100 NS ..... 109DD 

256 x 9 120 NS .....99" 

1Meg x 9 120 NS .. .31910 

1Meg x 9 100 NS ... 349'• 

1Meg x 9 80 NS ... .449DD 

1Meg x 8 120 NS ... 27901 


We Carry Dips - Zips ­
Simms - So/ - PLCC- Sipp 


All S/lfl8dS - CALL 


External Add 195" 

Liquidation * Closeouts * Discountinued Items * Overstocked 
1'/ SAVE UP TO 90°/o OFF RETAIL - All New 90 Da 

LETTER QUALITY PRINTER MICROSOFT MOUSE 
DAISYWHEEL PRINTER MANUFACTURED BY C.ITOH 

• In Port with Bus Interface 
• Fully IBM Compatible (of course) 

• Includes Showpartners and Paint Brush 

List $199 Meads79oo 

• 360K White Faceplate • 1 /2 HT I 55BV 
U1I 199DD Mead 74DD 

800-654-7762 
SAtES: 7 a.m,-6 p.m. PST 

702·294-0204 
CUSlllMER SERVICE I ORDER STATUS: 

9 a.m.-4 p.m. PST 

FAX 702·294·1168 
Tr~at*:s ale Regi$leredwith their tespectM! Co.'s . Prices Subitcl to Chal!l}t 

All Producls 90 Day Warranty unless slated o!f'lerwise. 1000 Nevada Hwy. • Unll 101 • Boulder City, NV 89005 

We ALSO PURCHAS£ • Quantity Pricing Available - CALL 
CXCcSS tNV£N70RY­

•We Accept International OrdersFAX UST 

&?seagate HARD DRIVES 
COMPLETE KITS 

ST125 20Meg 40 Mil 1h Ht 3'12' Drive only. . ...279DD 
ST225 20Meg w/cont. & Cables . . . . . . ......269DD 
ST238 30Meg w/cont. & Cables. . ... 29911 
ST251 40Meg 1;, HT 40 Mil w/software . . . . .. 37911 
ST251-1 40Meg, 28 Mil Sec . . ... 43900 
ST277R 60MB 40 Mil 1h Ht ............ .... •..... 489DD 
ST4026 20Meg Full Ht 40 Mil . . . . . • . . • • . . • . .21911 
ST4038 30Meg 40 Mil Full Ht ........ .. - . . ... 30910 
ST4053 40MB 28 Mil Full Ht . . . ... 51910 
ST4096 80Meg Full HT w/sollware . .. 64901 
Fastrax Software . . . . . . . . . . . . . . . 4911 

CONTROLLERS BY 
WESTERN DIGITAL 


WX-1 8 Bit 1;, Sized for XT . . . . . . . . . ... 79DD 

WA-2 16 Bit Full Sized Hard/Floppy. . . 11910 

W0-27X 8 Bit RLL V2 Size . . . . • . 89" 

WAH 16 Bit Hard Drive Controller . . . . 129"' 

RA2 16 Bit RLL Hard/Floppy for AT . . .159DD 

MEAD Floppy Disk Controller for XT, controls 4 drives 29"' 

MEAD 1.2 Meg & 360K Controller for XT . . . . . . . . . . . 69"' 

Cable Set for Hard Drive Only . . 511 


TAPE BACKUPS ~ 
40MB Mini Cartridge, 1.8MB/min, XT . . ....... 359" 
40MB Mini Cartridge, 3.6MB/min, AT ............ . 359" 
40MB Streaming Cassette, 5MB/min w/con t. ....... 55910 
60MB Streaming Cassette, 5MB/min wlcont. ....... 64911 
60MB Streaming 600A, 5MB/min w/Fun cont ....... 849DD 
125MB Streaming Cartridge, 5MB/min w/Full cont .. 1119H 
Excell 60 Model 60/80 . . . .... ..99911 
Excell 125 Model 60/80 . . .. 126910 

Warrant **\I 
,..,.,. MONITOR 

• 14' Flat Screen • Paper White Phosphorus 
• TIL Monochrome & RGB Composite Interface 

List $199 Mead S1Q900 

MINISCRIBE HARD DRIVES 
MODEL 3053 


• 40MB • 28 Mi Sec • 51/• MFM • 112 Height 

Usl 61510 Mead 379DD 


MODEL 6085 

• 72MB • 28 Mil Sec • 51/• MFM • Full Height 


Liii 87911 MOid 529DD 


NO SURCHARGE FOR MC/VISA 
TERMS: 


MC • VISA • COD • CASH 

Pu1thas11 Orders from Quallfled Firms 


Pan.anal Checta • AE add 4'11 

201/a R111top;1tlng Fee on Non·Dalactlva Returns 


~mm;i 
SHIPPING: (min. 6") UPS 
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DYNAMIC RAMS 
SIMM 801100 $CALL 
1 MBIT 100ns $22.00 
51425611Xlns $24.00 
41464 150ns $ 8.50 
41256 120ns $ 8.50 

~ 41256 150ns .C:W:Jff-X 
51258 100ns $ 9.50 

~ 4164 --4:w'J:f"t150ns 
• For high·speed, Zip, F~c:. Simm ....... Please Call I 


•PROCESSORS ·~ 
80387·25 2SmHz $525.00 27C101 250n9 $ 23.00 
80387·20 20mHz $425.00 27C512 200ns $ 13.00 
80387·1 6 16rnHz $350.00 27512 250ns $ 9.50 
80287·12 12mHz $295.00 27C256 250ns $ 5.50 
80287· 1 O 10mHz $240.00 27256 250ns S 4.95 
80287·8 6mHz $210.00 27l28A 250ns $ 4.75 
8087·1 10mHz $179.00 27C64A 200ns $ 4.25 
8087·2 BmHz $135.00 .~250ns $ · 
Y·30 BmHz S 12.75 43256 120ns 
V0 2 0 Sll()nt-lz $ 8.5/15 4364 150ns 

l.C. EXPHl:SS 
15358 Valley Blvd. City of Industry.CA 91746Tel:818-369·2688 

ORDER TOU. FREE ~Mon-Fri 8-5 PST) 

<2.2~J.,!92·8889 • 1800) 88~J.!! --------
3 50 

CALL FOA CURRENT PRICES & VOLUUE DISCOUNTS. 

M~n:!'::ir1i~r=~~~=~~lo=::.~1:1~rb.1 
All MERCHANDISE IS 100'!C. GUARANTEED WITH PROMPT DEl.NERY. 

Circle 131 on Reader Service Card 

EZ-WRITER 

(E)EPROM Multiprogrammer·· 

DATA 1/0 212* Performance 

On 112 The Budget! 


• 

megabit and microcontroller parts 
• Stand-alone or computer remote operation 
• Parallel port standard 
• On board RAM, expandable to 8 megabits 

mla=m 1-800-523-1565 
FAX (407) 994-361 5 
TEL EX 4998369 BYTEK 

· BYTEK Corporation Instrument Systems Division 
508 N.W. 77th Street. Boca Raton. FL 33487 

·DATA I 0 _1s a re91sle1ed lrademark of DATA I 0 Corporahon 

FROM$795 

Supports (E)EPROMs 
up to 40 pins including 

100% USA 
Made 

Circle 49 on Reader ServU:e Card 

New, Grldless, 100% Autoroutlng 
Create schematics and PCBs quickly and 
simply with HIWIRE-Plus® and your IBM 
PC. With the new, gridless, multilayer autor­
outer (AR) for HiWIRE-Plus, creating printed­
c ir cuit layou ts is even fas ter. AR and 
HiWIRE-Plus are each $895 and come with 
30-day money-back guarantees. Credi t 
cards welcome. 

\\'IN'l'lm 
Corporation 


1801 South St.. Lafayette, IN 47904 

(800) 742-6809 or (317) 742-8428 

· CircJe 301 on Reader Service Card 

MULTI-CHANNEL 
PS/2 .,, 

I· 
COMMUNICATION BOARD 
• Four Independent RS-232 Ports 
• Flexible Interrupt/Address 

Options 
• Discounts Available 
• For Models 50, 60, 80 

1-800-553-1170 
~GUATECH 
~ INCORPORATED 

478 E. Exchange St., Akron, OH 44304 
TEL: (216) 434-3154 FAX: (216) 434-1409 

TLX: 5101012726 

Cirde 238 on Reader Service Card 

RS-422/232 

CURRENT LOOP 

DS-225 

• 	 Single channel async communi­
cation board for IBM PC/XT/AT 

• 	Software selectable to be RS/ 
422/485, 232 or Current Loop 

• 	Selectable Address & Interrupt 

1-800-553-1170 
~GUATECH-..t- INCORPORATEO 

478 E. Exchange St., Akroo, OH 44304 
(216) 434-3154 TLX: 5101012726 

Circle 240on Reader Service Card 

COMPACT 
IAT DISKLESS 
SOLUTIONS. 

. .. Add LAN Card To Create 
Diskless Workstation Platform. 

11!1 Diversified Technology 
In MS 601­ 856-4121 

TOLL FREE 1-800-443-2667 • FAX 601­ 856-2888 

Circle 331 on Reader Service Card 

RS-232 

FOR PS/2 

~I 

' ;1 
)" 
); 
)~ 
) 

MODELS 50, 60, 80 
• DCE/OTE Selectable 
•Transfers to 19.2 K baud 
• Address Selectable 
• Interrupt Selectable 

1-800-553-1170 
~GUATECH
m..t- INCORPORATEO 

478 E. Exchange St.• Akron. OH 44304 
TEL: (216) 434-3154 FAX : (216) 434-1409 

TLX: 5101012726 

Circle 239 on Reader Service Card 

RS·422 

Communications Board 

"' 

• Fcr IBM PCIXTIATIPS/2 ~ 
• Dual channel RS-422/RS-485 1 
• Selectable/shareable interrupts 
• Differential drivers to 4000 ft. 
•Immediate delivery 

1-800-553-1170 
~GUATECH 
~ INCORPORATED 

Leaders in Communication Technology 
478 E. Exchange St., Akron, OH 44304 
(216) 434-3154 TLX: 5101012726 

Circle 241 on Reader Service Card 

MaJor electronics mfg. 
17 yrs. Industry exper. 

will sell 1 or 1,000. 

XENTEK 
SIMMS MART 

alll aoo-748-5505 c:!IC 
Circle 303 on Reader Service Card 
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~ 
~~~ BEST 

>.,. ~ PRICES 
ANYWHERE! 

http:Industry.CA


Ca/i.,=orniaDigital 
17700 Figueroa Street • Carson, California 90248 

ColorMonitor 
Better ~AA 
Than ~fllf 

·'"~""Ill""""'"''},, "' I119
Ideal for CAD/CAM and Desk Top pubishing applications. The Roland 
CD/240 color monitor has a resolution of 720 pixels by 400/480 lines on a 
.31mm dot pitch 12" non-glare screen. VGA specifications in text mode EGA 
in graphic mode. 
California Oigi1al has made a special purchase and is able 10 olfer the 
CD/240 EGA/VGA RGB cok>r monitor for only $219. 
Full featured, 132 column, multi-resolution video color adapter card available 
for only $ 139 additional. Comparable card package would retail for $1095. 

20''Analog Color 
1 !1$ 

1619 

40Meg_. Tape
Baik-up 

Ever try gathering a classroom of stu· 
dents around a 12 inch monitor? This 20 
inch analog RGB monitor is the ideal 
solution. High screen resolution of 1200 
pixels by 950 lines allow extra fine detail 
without lhe dots looking like golf balls. 
256 colors and VGA compatible. 
Super value originally sold lor over 
$2000. Only 350 available. 

1119'Mt- --­
Head Crash, Power Spikes or just poor disk maintenance... 
Don't loose data because you didn't back up. The Alloy/40 is an 
inexpensive way to save and restore files in the event that your 
data has been distroyed. 
This 40 megabyte hall height tape back is manufactured by North 
Americas largest producer ol data retrieval equipment. 

Niltlclli 
CD-ROM 
1491 

Compact disk is a relatively new medium lor storage d read-only 
d1g1tal data. One removable disk is capable ol storing over 500 
megabyle of data on a disk the same size as an audio CD. 
The CDR-3500 will install in a PC in the space of one SY•" drive. 
Eclipse 2000 external system with controller and soltware. $519. 
Other CD/ ROM Products Available: Sony, Amdek, Toshiba. Panasonic NEC 
Chinen, and Fujitsu. ' ' 

Build Your Own 
==--...-. Compuler 

111 
ATC111 Only 

California Digital has all the components needed 10 customize your own 
cornputer. Buy as much computing power as you need now, and_up grade 
when the need arises. Here a~e some examples or components available: 
a 110110 MHz Mother board ····-······-·····$89 Monochrome card. prlnterport •..••.. - .......25 
a slot 12 MHz baby AT Motherboard _....229 MonoGrnphlcs (hercule1) printer port ..-.45 
Full size !Ive drive AT case ············-·-·.....35 Color Graphics card ·····-··-··....................49 
Four drive XT case ········-··-·-···········-··-·2S EGA Color Multi Resolullon 11 .......---··· t59 
101/102 AT/XTGerman mtg. Keyboard .•57 110 card, serial & parallel ..........................35 
200 watt AT power supply -·····-····---· ­ ·59 110 PLUS, Ser/Par'I. clock, game .............59 
Tea c 360K/ Byte disk drive .......................59 Olsk 110, disk conlrol, clock. game ..........59 

The Saba Scanner inputs a printed page in less than three seconds. OCR 
software allows your computer to transfer printed pages into ASCll liles or 
directly lo spreadsheets andwordprocessing programs. 
Archival data, legal briefs.. . No problem. Simply inset the page into the Saba 
and in seconds the document is digested into your computer and ready for 
editing. Limited quantities available. Original price S1299: now only $359. 

• Two720K/byte3V."drives ~~~· J• 640 K/byte DRAM memory 
• 2400 baud internal modem 
• Supertwist LCD display 
• 16 color RGB/CGA output 
• Full feature 101 keyboard 

Take it to school, court, news events or anywhere that you require 
"computing power" on the go. Buill in 2400 bps hayes compatible 
modem allows you to transler data files with your home olfice or 
any World wide data base. 
A little to large to be called a laptop but the Amstrad 640 is a true 
batte1y operated IBM compatible portable. (17'1• by 9" footprint). 
Includes: lull featured AT style 101 keyboard• 2400 bps 
modem • DOS 3.3 • serial port • printer port • carrying case • 
power adapter and cigarette lighter power cord. 

NEC/890 
-.-.-~, laur Prinler 

... 
~~\111191 

PC Magazine has chosen the NEC-890 best laser printer of the 
year. (Jan. 12, 1988). And its obvious why ... the printer is Post­
script, Hewlett Packard, and Apple compatible, and comes stan­
dard with three megabytes ol memory. The 890 accepts data lrom 
parallel. serial and Apple-Talk devices. 
NEC has also incorporated 40 built-in fonts along with two paper 
trays into this industrial quality laser printer. 

Other Laser Printers Available 
Hewlett Packard Laser II, 8 pages per minute......... .. ........ .. .. 51659 
QMS PS/810 2 Meg., 35 fonts, Postscript 8 pgs .... .... ... .... ..... .. 3879 
Apple Laser Writler II SE ................................................. 1979 
Texas lnslrumenls 2115 Postscript 15 pgs............................ 5426INo need to purchase aseparate tape controller ... the Alloy/40 

attaches directly to your existing floppy disk controller. Supplied 
soltware allows your computer to back up any time Day or Night. 
Come back in the morning and 40 megabytes ol irreplacable data 
hasbeenstoredononeScotchDC/2000datacassette.

~r~~~?s~~~~Tt=~1~db~f~h~~~~i~~:~'(,"a~~~d~~~~f~~~~~;4~~t~s 
______ _:~_Phe. °-"- .--------iP/OHlf ~_nota~cata~sto j__-L----. -. - . ­
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One Two Ten 

TEC501 1/2 height sgl.side 
TANDON 101/4fullht.96TPI. 
FUJITSU 51/4'' half height 
MITSUBISHI new 501 half ht. 
MITSUBISHI 504A AT comp. 
TEAC FD55BV half height 
TEAC FD55FV 96 TPI, half ht. 
TEAC FD55GF for IBM AT 
PANASONIC 455 Half Height 
PANASONIC4751.2Meg./96 
Switching power supply 

49 39 35 
99 89 79 
65 63 57 

119 109 105 
149 139 135 

89 85 79 
119 109 105 
109 105 99 
109 99 89 
119 115 109 

49 
Dual enclosure for 51/•"drives 59 

31/2" DISK DRIVES 
SONY MP·53W 720K/Byte 
SONY MP·73W, 2 Meg. 
TEAC35FN 720 K/Byte 
TEAC35HN/30, 2 Meg. 
51/4" form factor kit 

8" DISK DRIVES 
QUME 842double sided 
QUME 841 single sided 
SHUGART 851 R dbl. sided 
REMEXRFD4000dbl.sided 
OLIVETTl851 

129 125 119 
159 149 call 
129 119 115 
159 149 145 

20 

189 179 175 
119 109 99 
319 309 299 
189 179 165 
189 179 165 

Uti.. /I/ ff L.. 11 ':LIJ~ 
nr,.e "' "flTfi' 

Tt1e Hitachi 672/XO 6 a four color 11 by 17 03 size) plotlerwith 

~~ro;4a7~c~~'%:~~~n~a1~a:~ t;~~~~~,!r7J:1c;::gis 
RS232C compatible. 
Tt1e 672 plots al a fast eight inches per second in axial direclion 
and eleven inches at an angle of 45 degrees. Tt1eplotter also 
features a self contained digitizing function that allows data to be 
entered into your computer from printed graphs and blue prints. 
Four differentcolor pens are supplied with lhe plotter but a wide 
variety of technical pens are available. 

Ne.11'1 N/89
COm/l__ufer,,,, 


Hard lo believe... but v.e tound a stash d brand new fully actory 
assembled Zenith/Heath Model H/09s. Tt1ese computers fea1ure 
64K/byte of memory, the Zilog Z·BO CPU and operate under 
CP/M. The unil incorporates a 12 inch green screen, three serial 
ports and one 5~14" disk drive. 
Zenilh's original price was $1095. We have slill 97 units available 
for sale, while supplies last we are offering the H/09 at only $179. 
CP/ M operating system available $24.95 

NEC 890/XL (new for Fall 1989) .............. .. ............... ..... .. .... . call 


40 U L,lllLJ U 1~ ft• ,J~ Ul,j
1rilglo1•~ nlfll fllllf ftll 

~~~~~vee~~~~ti~~~r~;~~;~~es'191 

all for only $397. 
The kit includes the a 40 mil· 
lisecond Miniscribe 3650 drive 
and a half slot Western Digital 
controller. 

Five Inch Winchester Disk Drives 
Price does not Include controller. each two+ 

SEAGATE 225 20 Meg. 1h HI. 239 229 
SEAGATE 238 30 Meg. RLL 259 249 
SEAGATE 251/151 M. 28mS. 459 445 
SEAGATE 4096 96 M. 35mS. 559 539 
MINISCRIBE 8425 25 M 65ms239 227 
MINISCRIBE 3650 SOM 61 ms. 319 309 
MINISCRIBE 6085 90 meg. 459 435 
MINISCRIBE 3053 25 ms. 1/2ht.359 339 
FUJITSU 2242 55 M. 35mS. 1299 1229 
FUJITSU 2243 86 M. 35mS. 1695 1619 
RODIME R0-204E 53 Meg. 895 859 
MAXTOR XT1140 140 Meg. 1495 1450 
MAXTOR XT2190 192 Meg. 1919 1875 
TOSHIBA MK56 70 M. 30mS.1289 1229 
CONTROL DATA WREN "V" call 

• Winchester Controllers for IBM/PC • 

XEBEC 1220 wilh floppy conlroller 159 

OTC 5150CX 119 

OMTI 5527 RLL controller 99 

AOAPTEC 2070 RLL controller 99 

AOAPTEC 2372A 1/1 interleaf 159 

WESTERN DIG:TAL WD/1002WX2 89 

WESTERN DIGITAL 1003WAH or WA2139 

WESTERN DIGITAL 1007/WA2 ESDI 239 

• SCSl/SASI Winchester Controllers • 

XEBEC 1410A 51/4' foot print 239 

WESTERN DIGITAL 1002-0SE 5v.'' 229 

OMTI 20L 89 


• Winchester Accessories • 

Dual floppy enc. and powersupply 59 

Winchester enclosure and supply 139 

Switching power supply 49 


Every year since 1973, customers from virtually every nation in the free 
World have chosen California Digital for their data processing requirements. 
II its computer, California Digital has it... complete minisystem or just one 
microchip. California Digital offers over 10,000 unique computer products. 
Regardless of how specialized your data processing requirements... 
Cafifornia Digital is your one stop shopping solution. 



----

803X/805X In Circuit Emulator 
For$495 

ADVANCED FEATURES/~
• 8K-64K of emulation memory 
• 64K break points 
• 1.5K trace buffer with 7 user test probes 
• POD for emulating 8031, 8051, 8032, 8052, 

and 8053 microcontrollers 
• 12 Mhz local microcontroller clock source 
• Emulator to PC interface and support software 

on a 51/4'' Floppy disk 
• User manual 
• 1 year limited warranty 

ADVANCED MICROCOMPUTER SYSTEMS, INC. 
1321 N.W. 65th Place• Fl .Lauderdale, Florida 33309 

Phone (305) 975-9515 

r.=\[:.=rn.............S~I ~~~~~~~~:: 
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20Mhz 386 
80387 Mathcoprocessor Supp0f1 

32 Bit memory bus 
1MEG on board expandable to e meg 
NCL disk con11011er/l .2M ftoppy drive 

TTL mono monitor with MGP card/paraCel pott 
Enhanced Keyboard • 102 keys 

Norton Rating Slc23 

illiQ.00 

12Mhz 286 
ltllel 80286, B/12Mhz swilchable 

640k on board expandable to 1Meg 
NCL disk controller with 1.2M Floppy drive 

TIL mono montor with MGP card/paranel port 
Enhilflced Keyboard - 102 keys 

10Mhz 88 
NEC \120 CPU. 4.77/10 switchable 

640k on board 
360k Floppy Drive with conlro.'ler 

m mono monitCI" wi!h MGP card/pal'anel por1 
Enhanced keyboard • 102 keys 

Circle 132 on Reader Service Card 

Circle 145 on Reader Service Card 

,111tl11J1 J1 
Keep records the way ~ business does ... 
FULLY INTEGRATED '"""'~ ,.,...,., 
R•merkable Tum-Key System 

• Data-base 
• Invoicing 

LIMITED OFFER 
$79.00 

• Inventory control Now with point of• 3,000 records per file entry pricing and
• ~ 2,000 invoices per file user definable fields.
• Accounts received 
• Accounts receivable Search. cross-search. 
• Customer statements fast sorts, reports and 
• Mailing labels much more. 

IDEAL for service or sales/mktg businesses. 
Easy, menu-driven, user friendly, fully 
tested. Up and running in under 3 minutes. 
Free customer support. 

Call orders 1·800·537·LABS or ask your dealer. 
Ci.v ;..;'TA:LABs~ 10610Ev;insStrl'.'et ~ ~ Ph11adc1Phl3PA19116 ~

Oe;t!er1nqumcs1nv1Ccd 

JB UNIVERSAL COMPUTER INTERFACE 
AS232 ADAPTER TO JB·BUS $149 

The JB universal interface cards connecls to AS232C port. 
JBAD8·16 Analog input, 16 ch, S·bits, gain 1, 10, 100 $149 
JB·PCMBE motherboard, runs JB & PC 110 cards, 7 slots $99 

PC COMPATIBLE INTERFACE CARDS 

DIGITAL OSCILLOSCOPE 
SYSTEM $99 
ADB·1 card & OlG-OSC-8 Software 
• Analog input 
• 8 bi! resolution 
• save wavelocm lo disk 
• 10K samples/sec. 

: ~~~ i~fnu~;mpedance 

DAS 12 $299 
• 8 hi·Z, 12-bit S.£. Analog input channels •GAIN ol 1, 10, 100 
• Full Scale: +/- 10\I, SV, SOOmV. SOmV • 25uS conversion 
• soflware to simulate B channel DVM, data logger, plot data 
• 7 TTL 1/0, !rigger sampling or con1rol ex1emal devices 

RLY·DRVR $99 
• 21 hi current, hi voltage (SOV. 300mA) O.C. drivers 
UNIVERSAL REL.AV CARO- B relays, 2 Amp contacts $129 

Prices, availabilily and specifications are subject to change 

JB COMPU-TRONIX 
3816 N. Wadsworth Blvd. 
Wheat Ridge, CO 80033 

(303) 425-9586 
Ca!I for FREE CATALOG, accept MC/VIS/\ 01ders 

Circle 141 on Reader Service Card 

Add-Ons for 
the Blind 

What you add on to your computer, if 
you're a blind operator, is almost more 
important than the computer itself. 

Scanners, modems, braille printers, 
speech synthesizers, braille output 
devices and a host of other 
peripherals are described in "Add-Ons: 
The Ultimate Guide to Peripherals for 
the Blind Computer User." 

The product reviews contained in this 
book are written by those who know 
them best-blind computer users. 

$16.95 for braille or cassette 

$19.95 for print. 


Send orders to: 


National Braille Press Inc. 

88 St. Stephen Street, Boston, MA 02115 


(617) 266-6160 

NBP is • "onp rofil b ra1llt pr inti n 11 and publ1sh1ne ho usc-. 

.........................11 


' 

DISKETTES 

5.25" DS/DD 29C 
5.25" DS/HD 75C 
3.5" DS/DD $1.19 

Price based on quantity of 5o in bulk packaged 
units - includes sleeves and labels - Minimum 
shipping/handling $3.00. VISA, MC Accepted. 

Free Catalog 
Call, write or circle reader service card for 
your FREE COPY of OU" ftJt line catalog. 

Computer 
Supplies 

186 B East Sunnyoaks, Campbell, CA 95008 

800-523-1238 
In Calif 408-370-6747 Mon thru Fri 

FAX 408-370-6823 8 am-5 pm (Calif) 

Circle 107 on Reader Service Card 

Whal do you wan! 1n 1he way ol connectors and cable assemblies lor IBM. PC. 
XT. AT ••• and oche1 compu1ers? We can supply 11 all! 

• Special dosigns and OEMs W1?1Comed! 
• Ovi?rseas agcnls wanted! 

us$f.2 us$1. 

FOO cable 

Cenlronics pa1atlel cable Prinl cable DATA Switch (A. B) 

JEIKO COMPUTER CO., LTD. 
P.O. BOX 10215, Taipei, Taiwan, A.O.C. 


TELEX: "23122 JEIKO" 


FAX: B86·2·n13B55 


TEL: (02i 772.8135, 772·8219 
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PROMPT DELIVERY!!! 
SAME DAY SHIPPING (USUALLY) 
OUANTITYONE PR ICESSHOWNlorFEB.19, 1989 

DYNAMIC RAM 
SIMM <•>256Kx36 80 ns $650.00 
SIMM I 12> 1Mx9 80 ns 370.00 
SIMM f 256Kx1 60 ns 150.00 
1Mbil 1Mx1 80 ns 34.50 
1Mbit 1Mx1 100 ns 25.50 
41256 256Kx1 60 ns 11.25 
41256 256Kx1 100 ns 10.95 
51258 IJl 256Kx1 100 ns 12.95 
41256 256Kx1 120 ns 9.50 
41264 <'> 64Kx4 120 ns 14.50 

27C1000 
27C512 
27256 
27128 

EPROM 
128Kx8 200 ns 
64Kx8 200 ns 
32KxB 150 ns 
16Kx8 250 ns 

STATIC RAM 
62256P-10 32Kx8 100 ns 
6264P-12 8Kxe 120 ns 
6116AP-12 2Kx8 120 ns 

$28.50 
13.95 
8.15 
4.95 

$20.50 
9.75 
5.50 

SAT DELIVERY MasterCardNISA or UPS CASH coo 
<NcLUDEO ON MICROPROCESSORS UNLIMITED INC 

fE[).£)( OROERS 24,000 s. Peoria Ava (918) 267 4'951· 
RECEIVED BY: BEGGS, OK. 74421 ., • 

TkltdAlr 1111311 No minimum order. P1saseoo1t: prices11Ubjec1iocl\a"Vtt 
fn ,.1 111.2511 II ~.insurance ex11e.1.1cito S1 lorp&Ckingmateri&b. 

Circle 180 on Reader Service Card 



SPECIAL BUY! 

HANDSCAN 
by saba1 

" 

2-gglist
799! 

•Don't confuse Handscan with 
other lowcost scanners on the 
market...many deluxe features! 
Never before available at this 
special low price...order now! 

Full-Page Scanner 
Very popular and reliable feed­
thru scannner for up to 8.5x11' 
size sheets.Complete with OCR 
Software. IBM compatible.
Mfg. Llst$1199.00! 799• WHILE SUPPLY LASTS• • 

Hayes Compatible 
2400 Baud 

We have 1000 units to 
sell. .. and when they're Internal External 
gone, they're gonel This 
popular 1200 Baud pocket 959511995
modem w/o software has 
never been offered at Both are half-cards, with 
such a low price! software, plug 'n playl 

0~~¥R~!~~ SPECIAL PURCHASE!! 

~~:{~);6~~~f~'~.~~.~ 88~~199.95 
~~~!1~~~~h~~,!!~;, 55~e5g 149 95

T-mouse & PC Paint · · 

Genuine IBM™ 
5.25"Diskettes 

3995j1i~~G1 

Toshiba T-1000 • Hayes compatible 266 Retail
Modem •Mirror II soflware .$349. 

Correspondent'"• 2 yr. warranty HOimes Miicrosystems 


PARADISE™ · • VGNEGNHDA comp. 269

VGA-PLUS • 2seK on board • 

the Performance Leader.. .Reg. $399, #625.(X)()4. 

18fi11'!., 
/fff

GP19 

99•this has never been offered to the remarketing 
channel by IBM™ before... and we bought big! 8 big 
truckloads of IBM PC.s. expansion boards, memory 
and over 60. 000 real IBM software packages...First 
come, fi!st served...calf for complete list! 
•IBM XT/286 ............. 1395. •IBM Writing Asstnt.19.95 

•IBM AT/339(0K) ...... 2295. •IBM Filing Asstnt....19.95 
•IBM PC/3270(1Mb) .1295. •IBM Fortran .... ..... ... 99.95 

• IBM PC/XT268 .......... 788. •IBM Xenix ............119.95 

• PC Voice Comm Card 229. •IBM 3270 Emulator 24.95 
•ATExp Card w/512K . 149. •IBM 3101 Emulator 69.95 
• Monochrome adaptor .. 49. •IBM Education Series 
• Color adaptor ............... 49. Software, choose 995 

•AT Prototype board ...... 25. 300 tltles from ........ 

•Synchronous Comm ...send for 16 pg. price list! 

adaptor ........................ 49. •Appointment .............. 19. 
• 3270 Exp Card, 1Mb .. 499. • Assett catalog ............. 19. 

•IBM Reporting Asstnt .. 25. •Mailing Labels ............ 19. 

•IBM A T2MbMemory •Data Edition ................ 19. 


Expansion Brd w/OK .... 69. •IBM DOS 1.0/3.1 from9.95 


IBM 2Mb/OK .~:;~~e~xpansion B~:i~: 
. Supply

~~~")d:';;~ie •Lasts!69
·• 512K AT Memory Expansion Board/512K ..• 149. 

VGA Package Deal!. 
625 Complete package... . : 

card plus monitor . , 
• at one low price' 

Low Cost ... High Quality!!! · · , 
• 800 x 460 Resolulion • llM software . 
• 640 x 480-16 colors • ATI VGA card 
• 320 x 200-256 colors • VGA, EGA, HOA 

ACP'sSpeciaJ 995 New'.. .from 
Wholesale Pnce...... RAY-0-VAC® 
AT Replacement Battery 

01rec1 replacement for AT/286/386 real- time clocks 

-

Circle 13 on Reader Service Card APRIL 1989 • BYTE 345 

http:from9.95
http:Asstnt....19
http:Asstnt.19.95
http:88~~199.95
http:Llst$1199.00


Part No. 1-9 10+ Pa rt No. 10+ 

7400.. . . SALE 
7402.. .29 
7404... . . .. . SALE 
7405.. .35 
7406. . .39 
7407. SALE 
7408... .35 
7410•. . SALE 
7414.. SALE 
7416. . ...... SALE 
7417.. . SALE 
7420.•. .29 
7430.. . SALE 
7432.. .39 
7438. . . ... SALE 
7442. .... .. SALE 
7445.. . . . .. . SALE 
744&. .89 
7447. •. .89 
7448.. . . 1.95 
7472.. . . SALE 
7473.. .39 
7474... ..... SALE 
7475.. .49 
7476. .45 

74LS 
74L800... .. SALE 
74L802.. . SALE 
74LS04. . . SALE 
74L805... . . SALE 
74L806.. .59 
74L807. .59 
74L808. .28 
74LS10.. . .. . SALE 
74LS14. . . . .. SALE 
74LS27. . .SALE 
74LS30. ..... SALE 
74L832. ..... SALE 
74LS42. .49 
74LS47.. .89 
74L873.. ... . SALE 
74LS74.. .. SALE 
74LS75.•. . .. SALE 
74L876.. .39 
74L885.. .59 
74L886. .... .29 
74L890. . SALE 
74L893... ... SALE 
74LS123.. . SALE 
74L8125 . .49 
74LS138.. .49 
74L8139.. . . SALE 
74L5154... . 1.19 
74L5157.. .45 
74L5158. . ... SALE 
74LS163. . . . . SALE 
74L5164.. . SALE 

CD4001 . .. 
CD4008.. 
C04011 ... 
CD4013.. 
CD4016.... 
CD4017.. 
CD4018. .. 
CD4020.. 
CD4024.• 
CD4027.. 
CD4030. 
CD4040. 
C04049.. 
C04050. . 
CD4051 ... 
CD4052... 
C04053.. 
CD4063... 
C04066.. 
CD4067.. 
CD4069. 
CD4070.. 
CD4071 ... 
CD4072 .. 

,CD-:-CMOS : ,1 
.19 CD4076.... .59 
.59 CD4081 . . . .22 
.19 C04082. .. .22 
.29 CD4093.. .35 
.29 CD4094..... .89 
.49 CD40103... .. . . . . . 1.49 
.59 CD40107... .49 
59 CD4510. .. .69 
.45 CD4511 ... .69 
.35 CD4520... .75 
.35 CD4522.. .79 
.65 CD4538.. .79 
.29 CD4541 . .89 
.29 CD4543. . .79 
.59 CD4553. . .... .... 3.95 
.59 CD4555. .79 
.59 CD4559. . .... 7.95 

. . 1.49 CD4566. . .... 1.95 .29 

.. 1.49 CD4583.. .59 

.19 CD4584.. .49 

.29 CD4585.. .69 

.22 MC14411P.. . .... 7.95 

.22 MC14490P. ........ 4.49 


EEPROMS· 
204Bx8 350ns (9V-15Vl 5V Read/Write S.25 
2048x8 250ns (9V-15V) 5V Read/Write .. 5.49 
2048x8 350ns 5V Read/Write 6.9S 
8192x8 250ns 5V Read/Write (Pm I, No RIB). . . . 13.9S 
8192x8 300ns 5V Read/Write (Pm 1, No R/8). 12.95 
8192x8 300ns 5V Read/Write .... 9.95 
2048x8 350ns (21V) 5V Read Only 1.49 

THM91000l·10 
THM91000S·10 
THM91000l-80 
THM91000S-80 
TMS4416-12 
TMS4416 -15 
4116-15 
4128·15 
4164-100 
4164 ·120 
4164-150 
412S6·60 
41256-80 
41256-100 
41256-120 
41256-150 
41264 -12 
41464-10 
41464-12 
41464·15 
S12SB·10 
85227·10Pl 
85227-lOPS 
511000P·10 
511000P-80 
511000P-85 
514256P·10 

1.048,576x9 100ns 1Megx9 SIP... ... ~399.9S 
1,048.576x9 100ns 1Megx9 SIM. . .. 399.9S 
1,048,576x9 BOns 1Megx9 SIP. . 419.95 
1,048,576x9 BOns 1Megx9SIM. . ....... . .. 419.95 
16.384x4 120ns.. 1:% 6.75 
16,384x4 150ns..... . . .... .. '""56.2S 
16.384x1 150ns (MM5290N·2).. +a9 1.25 
131,072x1 150ns (P.iggyback).. S.29 
65,536x1 100ns.. 3.49 
65.536x1 120ns. 2.9S 
65.536x1 150ns.. 2.S9 
262,144x1 60ns. ................... . 14 .49 
262,144x1 BOns.. ....... 13.49 
262,144x1 100ns.. . . 12.49 
262,144x1 120ns.. . 11.95 
262,14•M 150ns....... . .. .. 11 .49 
64Kx4 120ns Video RAM . : .... . 19.9S 
65,536x4 100ns. ....... t!;;l5 14.49 
65,536x4 120ns.. - 11 .95 
65,536x4 150ns... .... .... ~ 10.9S 
262,144xt 100nsStaticCollr~n.. 13.95 
262.144x9 100ns256Kx9SIP... ........ 149.95 
262,144x9 1 OOns 256Kx9 S1M.. . . . . . 149.95 
1,048,576x1 100ns(1 Meg).. ..... ~ 29.9S 
1,048,576x1 BOns (1 Meg).. 42.95 
1,048,576x1 85ns (1 Meg).. . ... ~41.95 
262.144x4 100ns{1 Meg). .. ~ 34.95 

··

lEPROMS 

TMS2516 
TMS2S32 
TMS2S32A 
TMS2S64 
TMS2716 
1702A 
2708 
2716 
2716-1 
27C16 
2732 
2732A·20 
2732A·2S 
27C32 
2764-20 
2764-25 
2764·45 
2764A·2S 
27C64·1S 
27128-20 
27128·2S 
2712BA ·1S 
2712BA-20 
27128A-25 
27C128-25 
27256-15 
272S6·20 
27256·25 
27C256-15 
27C2S6·2S 
27512·20 
27512-25 
27C512-25 
27C1024 

2048x8 
4096~8 
4096~8 

8192x8 
2048x8 
256x8 
1024x8 
2048x8 
2048x8 
2048x8 
4096xB 
4096x8 
4096x8 
4095x8 
8192x8 
8192x8 
8192x8 
8192x8 
8192x8 
16.384x8 
16.384x8 
16,384x8 
16.384x8 
16.384x8 
16.384x8 
32,768x8 
32,768x8 
32,768~8 
32.768x8 
32.768x8 
65,536x8 
6S.S36x8 
65.536x8 
131.072x8 

8000 SERIES Continued 
Part No. Price 

8748H (HMOS) (21V) .. 9.95 
8749.. ........ . . . . 9.95 
8751 (3 .5-8MHz) .. 37.95 
8751H (3.5 -12MHz) . 39 95 
8755. . . ... +il'95 12 .95 
80286-10 LCC. 59.95 
80287 (6MHz).... 159.95 
80287-8 (BMHz) .. .. 229.95 
80287-10 (10MH1) .. 279.95 
80386-16 PGA.... 309.95 
80387- 16 (16MHz) .. 439.95 
80387-20 (20MHz) . . 499.95 
80387-25 (2SMHz) . 599.95 
80387-SX (16MHz) . . 399.95 
82284 (BMHzi . .... .. 9.49 
82288 (BMH1L . . 9.95 

OATA ACOUISITION 
ADC0804LCN . ... .. 2.79 
ADC0808CCN . . 5'% 5.49 
ADC0809CCN . 5offi 3.29 
ADC 12 05CCJ-1 . 19.95 
DAC0808LCN . . -i-:TS 1.49 
DAC1008LCN . . .. 5.95 
AY-3-10150 . . ~3.95 
AY-5-1013A. ....... 1.95 

&soof&eoo i 
&8000 $8rlea 
Part No. Price 

6502........ ... 2.65 
65C02 (CMOS) . . . . . . . 7.75 
6520.. . 1.95 
6522.. . . . . . . . . . . . . . 2.95 
6532.. . .. ~4.95 
6551. ....... . . . . . . . 2.95 
65C802 (CMOS) +5-:95 14.75 
6800.. .. +95 1.49 
6802... . .... 2.95 
6810.. . . ... +-5 .99 
6821 .. . . . .. 1.75 
6840 . . . .... .... ~2.95 
6845.. . .H5 2.49 
6850.. ......... +95 1.49 
6852.. ~ .59 
6854 . ..... . . . . . +.+9 .99 
MC68000L8 . . 9.95 
MC68000L10 .++:% 10.95 
MC68010UO . ~ 39.95 
MC68020RC128 .. . . 99.95 
MC68701. ......... 14.95 
MC68705P3S . . 9'95 8.95 
MC68705U3L. . . 10.95 
MC68705U3S....... 10.95 
MC68450L1 0 ....... 49.9 5 
MC68881RC 12A . .. 129.95 

CommQdorti& 
LAG570.. 9.95 
WD1770.. .. . !Hl5 7.49 
Sl3052P. ..... +-5 .99 
6504A.. 1.19 
6507.. 2.95 
6510.. . 12.95 
6522 . 2.95 
6525 . . ....... ~ 3.95 
6526.. .... +4'95 13.95 
6532.. .~ 4.95 
6545-1. 3.95 
6560.. ..·.···· :.MS 8.95 
6567. .. . . .. .. .... 24.95 
6569 . . . . . . . . *95 13.95 
6572. . ... . 4'1'95 7.9S 
6581 (12V) . .. ~10.49 
6582 (9V). ... ~12.95 
8502. . 7.95 
8564.. ...... . ..s5 2.95 
8566. . . . . . . . . 9'95 7.95 
8701. 9.95 

····· .·~8721 .. 9.95 
8722. . . . . . . . +a-95 10.95 
310654-05. 9.95 
318018-03. ""95 10.95 
318019-03 .. *.9510.95 
•925100PLA0 

•••.• 15.95 
901225-01 .. +5:95 13.95 
901226-01 .. +5:95 13.95 
901227-03.. .. 15.95 
901 229-05........ 1 5.95 

*No specs. available 
"'Note: 8251 OOPLA = 

U17 IC-64) 

L74C/CMOS~ 
74COO Sale .19 74C174 Sale .39 
74C02 Sale .19 74C175 Sale .S9 
74C04 Sale .19 74Ct92 Sale .99 
74COB Sale .19 74C 194 Sale .49 
74C10 S~ !e .1S 74C221 . 1.79 
74Cl4 . .... .49 74C240 Sale .75 
74C32 Sale .19 74C244 . .1 .79 
74C74 .. .49 74C373 Sate 1.49 
74C8S . . 1.49 74C374 Sale 1.49 
74C86 Sale .19 74C911 ...fi9S 
74C89 .. . 2.9S 74C912 S~le 7.95 
74C90 .. .99 74C915 Sale 1.19 
74C151Sale1.49 74C917 Sale3.95 
74C154Sale2.75 74C920 Sale 3.95 
74C157 Sale 1.25 74C921 Sale 2.95 
74C 160Sale .49 74C922 . ..3.9S 
74C161 Sale .49 74C923 ...3.95 
74C162 Sale .49 74C925 .. . 5.49 
74C173 . .S9 74C926 . . . 5.95 

TANTALUM CAPACITORS 
TM.1135 .1µf@ 35V. . .19 TM4.7135 4.7µ\ @'35V.. .•s 
TMl/35 1µ1 @ 35V.. .19 TM6.8/35 6.811f@JSV.. .49 
TM2.2135 2.2111 @ JSV.. .2S TM10/35 10µ1@35V. . .59 

POTENTIOMETERS 
Values available (inse11 ohms into space marlr.ed "XX"): soon. \K. 2K, 
SK. 10K. 20K. SOK. 100K. 200K. 1MEG 
43PXX ~ Watl, 15 Turn .99 I 63PXX 1' Wall. 1 Tllll .89 

TRANSISTORS AND DIODES 
PN2222.. . .13 PN2907. . .13 1N4004. .12 
2N2222A.. .29 2N4401. .12 1N4148. . .07 
2N3055.. .6S 1N270.. .25 1N4735.. .29 
2N3904.. .12 1N7S1 .. .1S C106B1. .49 

SWITCHES 

JMT123 SPOl On·On 1.19 206-8 SP0\ 16·Pin OIP 1.25 

MPC121 SPO\On·Ott·On1.19 M S 10 2 SPST. Momentaiy .39 


D-SUB CONNECTORS 
0825P Male, 25·pin .691 08255 Female. 25-pin .75 

LEDS 
XC556R Tlh, Red.... .13 XC556Y Tm. Yellow..... .17 

XC556G Tm. G1een.. .17 XC556C T1JA. Clear/Red.. .17 


Low Profile Wire Wrap (Gold) Level #2 
8LP. . . . . . . . . . . . . . .11 8WW. . . . . . . . . . . . . . .59 

14LP . . .... . ...... . 12 14WW.. . . .... . . . .65 
16LP....... • _..... . 13 16WW... .... .......69 
24LP. . .. . . ...... ..25 24WW... ... . ... ... . 1.19 
28LP.. .. . . . . . . . . . . . .27 28WW.. ........... 1.39 
40LP. . . . . . . . . . . . . . . .29 40WW.. ..... .. ... . . 1.89 
Suldertall Standard (Gold & llnl & Header PluCI Sockets AlsoA•ilable 

ICSOr ETS 

74HCHI-SPEED.CMOS 

.15 

.19 

.15 

.25 

.29 
.25 
.25 
.15 
.25 
.19 
.19 
.19 
.15 
.29 
.25 
29 
.59 
.79 
.79 

1.85 
.25 
.29 
.25 
.39 
.35 

.7485. . . SALE 
7486.. . . .. . SALE 
7489. . . . . 1.95 
7490.. .49 
7493. .45 
74121 . . .. .. SALE 
74123. . . SALE 
74125. . . . ... SALE 
74126. . .. .. SALE 
74143. . . . .. . SALE 
74150. ..... SALE 
74154.. .•.. '1.35 
74158. . . . SALE 
74173... . . .. SALE 
74174.. .... SALE 
74175.. . . . . . SALE 
74176.. . . .. SALE 
74181 .. .. SALE 
74189... .SALE 
74193.. .79 
74198.. . SALE 
74221 .. . . . . . SALE 
74273.. . SALE 
74365. .. . .. . SALE 
74367. •. . . .. SALE 

.45 

.29 
1.85 

.39 

.35 

.25 

.35 

.35 

.35 
3.95 
1.10 
1.25 
1.25 

.59 

.35 

.35 

.49 
1.49 
1.49 
.69 

1.25 
.69 

1.49 
.35 
.35 

~· ,, , STA':rlC <RAMS 

.15 
.15 
.16 
.16 
.49 
.49 
.18 
.15 
.29 
.19 
.15 
.19 
.39 
.79 
.25 
.19 
.25 
.29 
.49 
.19 
.29 
29 
.35 
.39 
.39 
.29 

1.09 
.35 
.25 
.35 
.35 

74LS165.. .75 
74LS166. . .. . SALE 
74LS173... .SALE 
74LS174.. SALE 
74L8175. ... SALE 
74LS189. .... SALE 
74LS191 .. .. SALE 
74L8193.. .69 
74L8221.. .. SALE 
74LS240. . . .. SALE 
74L8243.. . SALE 
74LS244. .. . SALE 
74LS245. . . SALE 
74L8259. .99 
74L8273. ... .89 
74L8279. .49 
74L8322. .... 3.49 
74L8365 . SALE 
74L8366... .. SALE 
74LS367.. . . SALE 
74L8368.. .. SALE 
74L8373.. . SALE 
74LS374.. . . SALE 
74L8393.. . SALE 
74L8590.. ... 5.95 
74LS624. .. . 1.95 
74L5629. . . . . SALE 
74L8640.. .. . SALE 
74L8645. . . . SALE 
74L8670. .... SALE 
74L8688 .... 2.39 

.65 

.69 

.25 

.25 

.25 
2.95 

.39 
59 
.49 
.45 
.45 
.49 
59 
.89 
.79 
.39 

3.39 
.35 
.35 
.29 
.35 
59 
.49 
.69 

5.85 
1.85 
1.95 
.89 
.89 
.79 

2.29 

MISCElLANEOUS CHIPS 

Part No. Price 


D765AC.. 3'95 2.95 

WD9216. .. . .. 3.95 

Z80, Z80A, Z80B SERIES 

Z80...... ...... 1.19 

Z80-CTC . . ..... +f9 .99 

Z80-PIO. . +f9 .99 

Z80A..... . 1.29 

Z80A-CTC... .. . .. . 1.65 

Z80A-DART ... ~ 3.95 

ZBOA-PIO. . .. . . til9 1.49 

Z80A-SIO/O . . 3'95 2.95 

ZBOB . . ........... . 2.75 

Z808-CTC. 9'95 3.25 

Z808-PIO... . ... 3.95 

Z8530.. .. 4.95 

Z8671 .... . 7.95 

Z868181. .. .. .. .... 8.95 


8000 SERIES 

8031 .... .. 3'95 3.49 

80C31. . 9'95 8.95 

8035.. . +.-191.25 

8039..... . . .. . +.95 1.59 

8052AH8ASIC. 24.95 

8080A. ... . . . . . H5 1.49 

8085A.. ... 2.49 

8086.... .. . .. ... . . 3.9 5 

8086-2.. . &.95 5.49 


Part No. 

2016 ·12 
2018-45 
2102 
2114N 
2114N-2l 
21C14 
5101 
6116P-1 
6116P-3 
6116LP-1 
6116LP-3 
6264P-10 
6264P-15 
6264LP-10 
6264LP-12 
6264LP-15 
6514 
43256·10l 
43256-15l 
62256LP·85 
62256LP-10 
62256LP-12 

DYNAM•C RAMS 

Part No. Price 

74HCOO... . . SALE .17 
74HC02.. . . . . SALE .17 
74HC04.. .SALE .17 
74HC08. . .. SALE .17 
74HC10.. . . . . SALE .19 
74HC14.. .29 
74HC30. .... . SA LE .19 
74HC32. ..... SALE .2S 
74HC74. . . . . SALE .29 
74HC75. .... . SALE .29 
74HC76.. ... . SALE .29 
74HC85.. .55 
74HC86.. SALE .25 
74HC123. ... . SALE .49 
74HC125. .49 
74HC132. . SALE .39 
74HC138. .45 
74HC139. .... SALE .35 
74HC154 . . . . . . 1.49 
74HC163.. ... SALE .39 
74HC174.. .59 

Function 

2048x8 
204Bx8 
1024x1 
1024x4 
1024x4 
1024x4 
256x4 
2048x8 
2048x8 
2048x8 
2048x8 
8192x8 
8192x8 
8192x8 
8192x8 
8192x8 
1024x4 
32.768x8 
32.768x8 
32,768x8 
32,768x8 
32.768x8 

8000 SERIESContinued 
Part No. Price 

8087(5MHz) .. . . . . 99.95 
8087-1 (10MHz) . . . 194.9 5 
8087-2(8MHz) . . 139.95 
8088(5MHz) . • . ~3.49 
8088-2(8MHz) &.95 5.95 
8116.. ~3.95 
8155 . .. .. . · ...... 2.49 
8155-2.. .. . 3.49 
8156.. .. .. 2.95 
8212.... ....... 2.29 
8224 2'i'5 1.95 
8228.. +95 1.49 
8237-5.. .......~3.95 
8243.. . . .... 1.75 
8250A. . .... . . . ~3.95 
82508(For IBM) . . 5:95 4.95 
8251A.. . . .. 1.69 
8253-5.. . ....... 1.95 
8254 . . . 3.95 
8255A-5 . . . 2.95 
8259-5 . . .2'i'S 1.75 
8272 . .. 3'95 2.95 
8279-5 . ::::::.~2.75 
8741 . . 9.95 
8742........ +9:95 17.95 
8748 (25V) .. . . 7.95 

120ns. .... ... 

45ns300MIL.. 

350ns.. 

450ns. . ... . ... 

200ns Low FbJM?r . • 

200ns (CMOSJ.. 

450ns (CMOS). ... 

100ns (16K) CMOS.. 

150ns (16KJ CMOS. . . . 

100ns (16K) LP CMOS. . 

150ns f16K) LP CMOS. 

100ns (64K) CMOS.. 

150ns (64K) CMOS. .... 

1OOos (64K) LP CMOS.. 

120ns (64K) LP CMOS... 

150ns (64K) LP CMOS. . 

350ns (CMOS).. , . ... 


Price 

~3.7S 
6.9S 
.89 

,gg .79 
1.49 
.49 

e:952.49 
&rs 3.9S 
~3.49 
&<9 4.39 
o,gg 3.9S 

.. ~9.9S 
9.2S 

. . .. 10.95 
.. 10.49 

... 10.2S 
... "'53.49 

DS0026CN.. . .. 1.95 
TL074CN.. . 99 
TL084CN.. . .89 
AF100-1CN. ...... . .. 8.95 
LM307N ... .39 
LM309K.. : : : : 1.25 
LM311N. .39 
LM317T.. .65 
LM318N .. .99 
LM319N. . . ... 1.29 
LM323K . . . . . . . . . . . 3.49 
LM324N. .35 
LM338K. . ... 4.49 
LM339N.. .39 
LF347N.. . . 1.49 
LM348N. . .69 
LM350T.. . 2.95 
LF351N... .39 
LF353N.. .49 
LF355N .79 
LF356N.. .79 
LF357N.. .89 
LM358N . . .49 
LM360N. : : 1.95 
LM361N ... .. 1.49 
LM380N-8... .99 
LM386N-3 .. .89 
LM387N.. : 1.09 
LM393N.. .39 
LM399H.. . . . : : : . 3.49 
LF411CN . . . .79 
TL497ACN .. . . ... 1.49 
NE540H (C540H). .99 
NE555V.. .29 
XRL555.. .59 
LM556N. .45 
NE5S8N. .79 
LM565N. .89 
LM567V. .75 
NE592N.. . .75 
LM741CN .. .29 
LM747CN. .49 
MC1350P.. .89 
MC1377P. . . 2.29 
MC1398P... . : . : ... 4.95 
LM1414N.. .99 

Part No. Price 

74HC175 . . .59 
74HC221. .... SALE .69 
74HC240. . SALE .59 
74HC244. .79 
74HC245 . . .. . SALE .69 
74HC253. . SALE .39 
74HC259. .49 
74HC273. .. .. SALE .49 
74HC373.. .69 
74HC374. SALE .59 
74HC595.. . . . . . . . . . . 1.29 
74HC688.. .SALE 1.25 
74HC943.. .. . SALE 7.95 
74HC4040. . .. SALE .79 
74HC4049. ... SALE .25 
74HC4050.. . SALE .25 
74HC4060.. .. SALE .69 
74HC4511. . .. SALE .99 
74HC4514 .. ...• 1.79 
74HC4538... .SALE .99 
74HC4543... . SALE .99 

100ns (256K) Low Rlwer.'"': ..... . 20.9S 
150ns(256K) LowFbwei.. . 18.95 
BSns (2S6K) LP CMOS. ........ 22.9S 
100ns (256K) LP CMOS. .. .. . . . . 21.95 
120ns (256K) LP CMOS.. ..... 20.9S 

"17,49/PROMS• 
. . .. SALE .19 748188" . ....•..... 1.49 

..... . SALE .19 748189.. .. .. ...... 1.49 
.. SALE .19 745196. .. .. SALE .99 

...... SALE .19 745240. ........... 1.39 
.. SALE .19 745244. .. . SALE .75 

..... . SALE . 19 748253.. . SALE 29 
... . SALE .49 745287*.. 1.49 

. . . . . SALE .19 748288.. . 1.49 

..... SALE 1.25 74S373.. . . SALE .99 
.. SALE .25 745374 . . . . SALE .99 

. SALE .25 745472" . .... SALE 2.49 

UINE4R 

74MCT':- CMOS""FTL 

450ns (25V). . .. 
450ns (25V). . . 
450ns (12.5V). 
450ns {25V)......... 
450ns (-5V. +5, +12VJ.. . 
(1i1sl 
450ns.... . . 
450ns (25V). . 
350ns (25V)...... 
450ns (25V) CMOS.. 
450ns (25V). . 
200us(21V) . . 
250ns (21V)..... 
450ns (25V) CMOS. 
200ns(21V). . 
250ns(21V). 
450ns (21VJ ... 
250ns(12.5V).... . 
150ns (12.5V) CMOS.. 
200ns (21VJ .. 
250ns (21V).. 
150ns (12.5VI. 
200ns (12.5VJ.. 
250ns (12.5V)..... 
250ns (21V) CMOS. 
150ns (12.5V). 
200ns (12.5VJ. . 
250ns {12.5V). ..... 
150ns t12.5V) CMOS... 
250ns {12.5V) CMOS.. 
200ns (12.5V).. 
250ns (12.5V).... . 

74HCTOO. ... . SALE . 15 
74HCT02.. . . . SALE . 15 
74HCT04.. . . . SALE .17 
74HCT08 . . . . . SALE . 15 
74HCT10. . . . SALE .15 
74HCT32 .. . . SALE .17 
74HCT74 . . . . . SALE . 25 
74HCT86.. . . SALE . 15 
74HCT138.. . 39 

74HCT139 . .. .SALE .29 
74HCT157. , . .SALE .19 
74HCT174 . .. SALE .25 
74HCT175 . .. . SALE .25 
74HCT240 . . .. SALE .59 
74HCT244 . .SALE .49 
74HCT245 . . . . SALE .49 
74HCT373 . .. . SALE .45 
74HCT374 . . SALE .4 5 

LM1458N.. .35 
LM1488N...... . .. . .4 5 
DS 14C88N (CMOS). : 1.19 
LM1489N......... .45 
DS14C89N (CMOS) ·.. 1.19 
LM1496N .. .69 
MC1648P.. .... 2.95 
LM1871N.. . . . . . . . . 1.95 
LM1872N.. . ... . 1.95 
LM1896N-1 . . . . . . . . . . 1.49 
ULN2003A. .75 
XR2206 . .. 3.95 
XR2211 . .. 2.95 
XR2243 . . .... 1.95 
26LS29 . . . 2.95 
26LS31. .99 
26L832.. .99 
26LS33.. . . . . . . . . . . . 1.49 
LM2901N.. .25 
LM2907N .. . .. .. . . . . 1.29 
LM2917N (8 pin). . 1.79 
MC3446N.. .99 
MC3450P . .. .49....... : 1.19 

MC3470P . . 
MC3471P. .99 
MC3479P. : : : : : : : : : : 3.95 
MC3486P... 1.19 
MC3487P.. .99 
LM3900N... .49 
LM3905N .. .... . : : . 1.19 
LM3909N.. .89 
LM3914N. ........ : 1.79 
LM3916N . . . 1.49 
NE5532.. .69 
NE5534 . . . . . . . . .69 
7805K (LM340~5) . : : : : 1.29 
7812K (lM340~12) . . . . . 1.29 
7815K (lM340~1S) .... 1.29 
7805T (LM340T·S)... .45 
7812T (LM340T·12). .45 
78151 (LM340T-1S) . .45 
7905K (lM320~S). ... : 1.35 
7905T (LM320l'S) .. .49 
75472.. .49 
75477...... .89 
MC145106P. ..... : : 1.95 
MC145406P. 2.95 

&95 S.9S 
6:954.95 
-H!!3.2S 
&95 4.9S 
6:956.49 

4.9S 
6.9S 
3.7S 

<4:253.95 
+25 	3.75 

l9S 
4.25 
3.9S 

~4.25 
4.25 
3.S9 
3.39 
369 
S9S 

6:956.49 
S.9S 

. .. 7.7S 
5'i'5S.2S 
5:'25 4.95 

S.9S 
8.9S 

695 6.2S 
S.49 
7.9S 

~5.49 

. 10.95 
. ... 9.9S 

250ns (12.5V) CMOS. . . . . ;ttrS 9.•9 
200ns (12.5V) CMOS (1 Meg). . 27.9S 

PARTIAL LISTING • OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNTS 
RAM'S SUBJECT TO FREQUENT PRICE CHANGES 

http:5'i'5S.2S
http:6:956.49
http:4:253.95
http:6:956.49
http:6:954.95
http:250ns(12.5V
http:e:952.49
http:SPO\On�Ott�On1.19
http:marlr.ed
mailto:6.811f@JSV
http:74C154Sale2.75
http:Sale3.95
http:74C151Sale1.49


• For use with IBM PCIXT/AT and com­
patible computers • Double-sided. double 
density • 135TPI • 160 tracks • Rotation 
speed: 300rpm • Size: 4"W x 6"D x l"H 

MPF11 ......................... $79.95 

1355 Shoreway Road 
Belmont, CA 94002 
24 Hour Order Hotline (415) 592-8097 
FAX'S (4 15) 592-2503 or (4 15) 595-2664 
Telex 176043 - Ans. Back: Jameco Blmt 
Data Sheets - 50c each 
Send $2.00 Postage for a FREE 1989 CATALOG 
' 1989 Jameco Elect ronics 4/89 
IBM is a registered trademark of 
lnlernational Business Machines 

3.5' 720KB (PCIXTIAT) 
3.5" 1.44MB (PCIXTIAT) 
5.25" 360KB (PCIXT/AT) Stack 

5.25" 360KB {PCIXTIAT) Beige 

5.25" 1.2MB (PCIXTiAT) Beige 

$109.95 
$129.95 

$89.95 
$89.95 
$99.95 

JE1022 
Pictured 

Jameco® 
ELECTRONICS 

$20.00 Minimum Order ­ U.S. Funds Only 
CA Residents Add 6%. 6.5% or 7% Sales Tax 

Shippi ng· Add 5% plus $1.50 Insurance 
(May vary according to weigh!) 

Terms: Prices subject to change without notice. 
We are not responsible for typographical errors 

We reserve the right to substitute manufacturers 
It ems subject to availability and prior sale 

Productspic!ured may on ly be representa live. 
Complete list of terms/warranties is available upon request . 

24-Hour Order Hotline (415) 592-8097 ·The Following Phone Lines Are Available From 7AM - 5PM P.S.T.: 
·Customer Service (415) 592-8121 ·Technical Assistance (415) 592-9990 ·Credit Department (415) 592-9983 ·All Other Inquiries (415) 592-7108 

Metex General Specs: 
• Handheld, high accuracy 
• AC/DC Voltage. A.C/DC 
Current, Resistance, 
Diodes, Continuity, Tran­
sistor hFE •Manual rang· 
ing w/overload protection 
M3650/B & M4650 only: 
• Also measures frequency 
and capacitance 
M4650 only: 
• Data Hold Switch 

Metex Autoranging Jumbo 
Readout DMM 

• AC/DC Voltage, ACIDC 
Current, Resistance, Diodes, 
Continuity and Frequency 
• 3.75 Digit (.8" High) 
• Ruggedized. Waler· 
resistant case 
• Easy-to-use pushbulton 

M80 ............ ......... $59.95 

~~

Free! QAPLUS Diaqnostic 
Software Included! 
Free! PC Write Word Pro­
cessing Software Included! 
512K RAM Included, Expand­
able to 4MB 
AMI BIOS ROMs Included 
8 or 12MHz Operation 
Regular $934.52 value for 
only $799.95! 
Flip-Top Case w/200 Watt 
Power Supply 
1.2MB Disk Drive 
13. 7 Norton SI Rating 
101-Key (Enhanced) 
Keyboard 

Shown wi th EGA Option (not Inc luded) 
JE1059 Monitor and Ad apter Card $5 19.95 

(See Below) 

JE3008 
EZDOS 

12MHz IBM AT Compatible Kit ••••••••••••••$799.95 
Digita l Research MS/PC- DOS Comp. Operating Sys ..$49.95 

EZDOSP Same as above with TrueBASIC ....... . ..................$69.95 
'1\\ IBM COMP1'TIBLE DISPl.AY MONITORS 

A.MBER 
CTX2410 

JE1050 
JE1052 
JE1055 
GC1500 
GC1501 
JE1060 
JE1061 
JE1062 
JE1065 
JE1071 
JE1081 

12" Amber Mono. 

14" RGB 640x200 

Part Dim. Contac t Binding 

TM5154 
JE1059 
TM5155 
OC1478 
JE2055 

JE1041 
JE1043 
JE1044 
JE1045 

EGA t 4" 720x350 
EGA Monitor & Card 

I 4" Multiscan 800x560 $499.95 
14" VGA 720x480 $449.95 
VGA Monitor & Card $649.95 

20J40MB Hard Disk Controller Card (PCIXT) ... ........ .. . . .. .. ....... .......... $79.95 
360KJ720KJ1.2M811 A4MB Floppy Disk Controller Card (PCIXT tAT).. ... $49.95 
360K Floppy/Hard Disk Controller Card (PC/X T) . .................. ... .. .. .. .. $129.95 
360KJ720K/1.2MBt1. 44MB Floppy/Hard Disk Controller Card (AT) .... .. $149.95 
Monochrome Graphics Card w/Parallel Printer Port (PC/XT/AT).......... $59.95 
Color Graphics Card w/Parallel Prinler Po11 (PC/XT/AT)..... .. .......... . .. $49.95 
EGA Card w/256K Video RAM (PCIXTIAT)................ .. ................... $159.95 
Orchid 8·Bit VGA Card w/256K Video RAM (PC/XT/AT) .. ....... .... . .. .. .. $269.95 
Orchid 8116·Bit VGA Card w/256K Video RAM (PC/XTIAT) ................ $349.95 
110 Card w!Serial. Game. Printer Pon & Real Time Clock (PC/X TJ... . .. .. $59.95 
RS232 Serial Hatt Card (PCIXT)................................................... $29.95 
RS232 Serial Hatt Card (A T)......................................................... $34.95 
1/0 Card w1Serial, Game and Parallel Printer Port (A T) .......... . ........... $59.95 
Mul ti 110 Card w/Controller & Monochrome Graphics (PC/XT) ....... . .. .. . $119.95 
2MB Expanded or Extended Memory Card (zero-Kon-board) (AT) .. . .•• $119.95 

SEAGATE HALF-HEIGHT HARD DISK DRIVES 

ST225 
ST225XT 
ST225AT 
ST238 

20MB Drive only (PCIXT/AT) $224.95 
$269.95 
$339.95 
$249.95 

Your One-Stop Center for 
Hard Disk Drive Needs! 

r 

JE23 JE24 JE27 

No L" xW" points posts Price 
JE21 3.25x2 . t 25 400 0 $4.95 
JE23 6.5x2. 125 830 0 $7.95 
JE24 6.5x3. 125 1,360 2 $12.95 
JE25 6.5x4 .25 1,660 3 $19.95 
JE26 6.875x5.75 2.390 4 $24.95 
JE27 7.25x7. 5 3,220 4 $34.95 

! : COMPUTER ACCESSORIES 
Jameco IBM PC/XT/AT 
Compatible Keyboards 

• 4. 5 Digit M4650 Pictured 

M3610 3.5 Digit Multimeter .......... .. .... . $49.95 
M3650 3.5 Digit w/Freq. & Capacitance. $69.95 
M36508 Same as M3650 w/Bargraph ..... $79.95 
M4650 4.5 Dig. w/Freq .. Capacitance 

and Data Hold Swi tch ........ .... . $99.95 


switches 

DFI Handy Scann r====-:~and e~

3 Button Mice "'' 

for IBM PC/XT/AT 

FREE OPE Software 
JE1015 Standard AT Layout (PC/XTIAT) ......... $59.95
with HS3000! 
JE1016 Enhanced Layout (PC/XTIAT) .... .. .. .... $69.95 


The HS3000 offers a tun 4 inch 
JE2016 Enh. w/Solar Calculator (PCIXTIAT) .... $79.95 window at 400dpi resolution. 


Scan pholos. logos. drawings, 
 Jameco Switch 
etc. Can be used with today's HS3000 Pictured Boxesmost popular applications 

• Female ConnectorsHS3000 Handy Scanner..... . . .. .. .. $199.95 
 • All Pins Switched 

DMS200 200DPl3-Button Ser. Mouse $49.95 


Part No . Oescriction Price
DMS200S 200DPI 3-Button Ser. Mouse $59.95 JE1170 DB25·pin AIB Switch .. ......... $22.95 


JE1171 DB25-pin AIBIC Switch....... .. $27.95 

wi1h Dr. Ha lo Software 

Additional JE2010 J E1172 DB25-pin AiB/C/D Switch.. . . . .. $29.95 IBM Pi ctured J E1173 Centronics36-pin AiB Switch•••• $24.95 Compatible JE1174 Centronics36-pin A1B1C Switch .. $27.95 Accessories 
30MB Hard Disk Card 

for IBM PC/XT 
JE1030 
Pie lured 

JE1010 Hp-Top Standard PCiXT Case........... $34.95 

JE1014 Fbp-Top Baby XT Turbo Case...... .. .... $69.95 

J E1017 Flip-Top Baby AT Case..........~ $54.95 

JE1018 Slide Baby AT Case..............~ $59.95 

JE1030 150 watt PCIXTPower Supply...... ...... $59.95 

JE1032 200watt Baby AT Power Supply......... $89.95 

JE2010 Towe< Case w/250 watt Pwr. Supply.... $299.95 


2400/1200/300 Baud Modems 
Datatronics 
• Hayes command compatible 

• Be!l 103!212Acompatible 
• Auto·d1a\/aulo·answer • FCC 

approved · 1-yearwarranry ·In­

cludes MaxiMite Communicalion 

So11ware (except 1200P) 


1200P 1201}300 Baud Pocket Size Modem...... $99.95 
1200H 1200/300 Baud Internal Modem.... ...... .. $69.95 
2400H 2400/1200·300 Baud Internal Modern.... $129.95 
1200C 1200/300 Baud External Modem....... . ... $99.95 
2400C 2400112001300 External Modem .... ....... $169.95 

ST238XT $299.95 
ST238AT $389.95 
ST251 
ST251XT 
ST251AT 
ST251-1 

JE1 001 4.77 /8MHz (PCIXT) $89.95 
JE1002 4.77/10MHz (PC/XT) $109.95 
JE3005 Baby 8/12MHz (AT) $329.95 
JE3010 Baby 8116MHz NEAT(AT) $469.95 
JE3020 Baby 16MHz 80386 (AT) $1199.95 
JE3025 Baby 20MHz 80386 (AT) $1499.95 
JE3026 Full-Size 25MHz 80386 (AT) $2299.95 JE3025 Pictured 

270645 Intel 8 ·bit Control ler Hndbk. (89) $19.95 
270646 Intel 16-bit Controller Hndbk. (89) $19.95 
270647 Intel 32·bit Controller Hndbk(89J $19.95 
400041 NSC Linear Data Book Vol 1 (88) $14.95 
400042 NSC Linear Data Book Vol 2 (88) $9.95 
400043 NSC Linear Dala Book Vol 3 (88) $9.95 
ICM89 1989 IC Masler (3 Volume Set) $129.95 

SA30 ...................................... $379.95 
40MB Tape Back-Up 

tor IBM PC/XT/AT 


DJ10 40MB Tape Back-Up and Tape... $349.95 

TB40 40MB Tape Cartridge .................. $24.95 


ENGINEERING/DAT A BOOKS 
21035 Sams TTL Cookbook (88) $14.95 
21398 Sams CMOS Cookbook (88) $19.95 
22453 Sams Op-Amp Cookbook (88) $21.95 



REMOTE DATA 
ACQUISITION AND 
CONTROL 

~~ 

~6 


A
/though affordable, powerful and easy to use, the A-BUS 1/0 system until 

recentfy' had amajor limitation: it hcrJ to ~ located close to tre contrdling 
computer. Now two new serial adawers from ,Alpha Products have 

remCNed this restriction. Any computer wit an RS232 port can control the 

A-BUS line of data acquisition and control cards. 

Using standard telephone type cable, the A-BUS system can be located up to 

500 feet away from the computer. With the addition of aModem the A-BUS 
system can be controlled from any't'rflere. As with allA-BUS cards, the adapters 
are easifj installed and are programmed using standard commands. 

NEW SERIAL 
PROCESSOR 
HAS BRAIN 

B esides implementining atu/IA-BUS on aserial port, the low cost SP-127 
A-BUS Serial Processor fills agreat need in remote data acquisition. It 
includes acomplete BASIC interpreter and can run programs indepen­

dently of the host computer. This distributed processing relieves the host of 
housekeeping chores and low level decision making. The SP-127 can read and 
log data at set intervals for later reviaving or recalling at the host's convenience. 
The Serial Processor, which communicates with any computer through an RS232 

port, includes acomplete BASIC interpreter and 32K of memory. Adding a 
Modem turns the SP-127 into aautomated remote data and control station. 

THEA-BUS 

ON NETWORK 


~D-rrn · · · 
0000 

Unique features such as the new "Serial Nodes" greatly expand the 
usefulness of the A-BUS. These inexpensive ($49} devices provide the 
ability to connect up to 16 complete A-BUS systems to asingle serial port 

on any computer. The node also functions as arepeater to increase the reach of 
the adapter beyond the 500 foot limit· · -
The nodes work in conjunction with the company's SA-129 Serial A-BUS 

Adapter. Plant-wide data collection and control will become widespread thanks 
to the system's low cost. outstanding capabi/J1ies, and ease of use. 

ADVANCE IN 
MOTION 
CONTROL 

348 BYTE • APRIL 1989 

S
eeking new heights in motion control and robotics, Alpha's Smart Quad 
Stepper Controller outperforms systems costing 5-1Otimes more. This 
$299 board ircludes amultitasking microprocessor capable of controlling 

4stepper motors simultaneously at speeds up to 1000 steps per second Four 
Axis positioning is perfect for robot arms, positioners, pick andplace, etc. 
Commands are intuitive; plain English words and aforgiving syntax make it easy 
to write {and edit} command sequences. Scaling factors allow for meaningful 

units ofyour choice, and 32 bit floating point arithmetic ensures accurate 

calculations. The "learn" feature involves storing aseries of movements so that 

even acomplex sequence can be repeated easily. Alpha's engineers thoughtfully 

included direct drivers for small motors, and avariety of inputs ~imit switches, 

remote keypad, panic button, etc.). 

An SC-149 can be set up quickly and easily, minimizing development time and 
aflowing more effort to be devoted to the rest of the robotic project. 

_. ALPHA {J1J@iJCYJ@l~ 
• s.om• '"'"'""•Com''"' (203) 656·1806 Danen, CT 06820 

Circle 19 on Reader Service Card 



A-BUS™ [i!j]JJJ@D© 
Classroom to advancedindustrial applications. 

NEW: REMOTE A-BUSI Use the new Serial (RS-232) Adapter or 
Processor to control any A-BUS system. Cards can be up to 500 ft 
away using phone type cable. or off premises using amodem. Call or 
send for the new A-BUS Catalog which covers all the products. 

All A-BUS Systems: t come assembled and tested t Include detailed manuals wtth schematil:l 

and programming examples +Can be used with almost any language (BASIC, Pascal, c 


I assembler, etc.) using simple 'IN' and "OUT" commandS (PEEK and POKE on some computers]

+can grow to 25 cards ~n all'/ comtlinalion) per adapter +Provide jumper selectable adaessin' 
on each card +Require asingle k7# cost unregulated 12'1 power suppl'f +Are usuali'{ shippec 
from stock. !Ovemiohl service is available.l 

Be aWizard in your Lab, Factory, College, Home... 
It used to be difficult and costly to do process control, robotics, data 
acquisition, monitoring and sensing with your computer. Now the 
low-cost A-BUS system makes it easy to do almost any project you 
can imagine. 

Versatility. A-BUS cards handle most interfacing, from on/off 
switching, to reading temperatures, to moving robot arms, to 
counting events, to sensing switches... 

Adaptability. The A-BUS is modular, allowing expansion well 
beyond your needs. It works with almost any computer, or even as a 
remote data station with the new serial adapters. 

Simplicity. You can start using the A-BUS in minutes. It's 
easy to connect, and software is abreeze to write in any language. 

Reliability. Careful design and rugged construction make the 
A-BUS the first choice in specialized 1/0. 

An A-BUS system consists of: • An A-BUS adapter plugged 
into your computer • A cable to connect the adapter to 1 or 2 
A-BUS function cards. • The same cable will also fit an A-BUS 
Motherboard for expansion to up to 25 cards in any combination. 

..------ About 
'ounded in 1976 for the purpose or developing tow cost uo deYiCeS for pe!SOllal computers. Al 
1as gcown to seive over 7COOJ customers in over 60 counbies. A-BUS users include many of 
'ortune 500 pBM. Hewlett-Packard. Tancfy. Bell Labs. GM...) as well as most major universil 
I-BUS produc:s are U.S. designed. U.S. built. and serviced worldwide. 
lverseas dlslrllulora: England: Caktj Science As$()(. Ud.. ~e. 051 342 7033. 
lustralla: BrumtivTechnoloQies P!v.Ud.. NSN. 7591638. fl'lllCCI:Coserm. Runais. 46 86 64 75 

Inputs, Outputs, etc. 
Analog Input: 8 analog inputs. o-5.1V In 20mv steps (8 btts). 
0-100Vrange possible.7500 coovers~nd. A0-142: $142 

12 Bit A to D: Analog to digttal converter. Input range -4V lo 
+4V. expandable to 1oov.On-board amplifier. Resolution 1nf.J. 
Ol!Nersion lime 130ms. 1channel. (Expand to 8channels with the 
RE-156 card.) AN-146: $153 

Relay Card:8 individuali'f controled industrial relB'ts each with 
sta!us LED's (3A at 120\JAC contacts. SPST). RE-140: $142 

Reed Relay Card: 8 reed relays (20mA al 60VDC. SPST). 
lndividuali'{ conlrolled and latched.with status LEDs.RE-151:SUlt 

DIA converter: 4 Channel 8 Bit OJA converter with output 
~tfiers and separate adjustable relerences. DA-147: Sm 

24 llne ffi 1/0: Connect 24 input or output signals (Tll 0/SJ 
levels or swttches). V~ of modes. (Uses 8255Aj DG-148: $72 

Digital lnput:s opticali'f Isolated ir4Ju1s. Input can be 5to1oov 
voltage levels or switch closures. IN-141: $65 

Digital Output Drlver: soutpuls: 250mAat 12V. Olive relB'ts. 
solenoids. stepper motors, lamps. etc. ST-143: $78 

Clock with Alarm: Powerful clock/calendar. Battery backup. 
Timing 10 1/100 sec. AWm relay. LED and b1a.Zer. CL-144: $98 

Touch Tone Decoder:Each tone is converted Into anumber 
which Is stored on the board. PH-145: $87 

A-BUS Prototyping card:4x4.5' card WiU accept 14> to 10 
1.C.s. Will powe1 &ground bus. PR-152: $16 

Counter Tlmer:Tlvee 16 btt coooters.o1imers. use seperatei'{ or 
ca.scadeforlong (48 bit) counts. CT-150:$132 

Motion Control 
Smart Quad Stepper Controller:Thewor1d'sfinest. 
On board microprocessor controls four motors simullaneousi'{. 
Uses simple Engrish commands like 'MOVE ARM 10.2 PNCHES) 
LEFT". For each axis. you control coordinates (absolute or rela­
1ive). ramping, speed. untts. scale factors. etc. Many inputs for fimtt 
swttches, etc. On lhe fly reporting of speed. posttion ... Built in 
drivers for small motors (such as M0-103or105). SC-149: $299 
Options: .. 5 amp/phase power booster for 1motor: PD-123:$49 
.. Remote "teach' ke'fpadfor direct motor control: RC-121: $S4 

..-- ­
Ala!ge A-BUS system with two Molhert>oardS 


Adaptei in the foreground plugs inlo PCXT.AT!ype slot. 


Stepper Driver Kit: For experimenting wtth stepper motors. 
Includes 2M0-103 motors and aST-143 dual driver PA-181: $99 

Stepper Motors: (4 phase. unipola~ 
M0-103:2W dia. 1/4 shaft. 7.5'/step. 12V. 5oz-in torque. $15 
U0-104:2' dia.11,· sllaft. 1.8'/step. sv. 60oz-intorque. $45 
U0-105:1.T squaie. .2' shaft,3.75'/step.12V. 6oz-in. $15 

A-BUS Adapters 
.. can address 64 polls and control upto25 A-BUS cards. 
.. Require one cable. Molhertloald required for more than 2cards. 

A-BUS Parallel Adapters for: 

IBM PC/XT/AT &compatibles.U..aiolhcWlO"longilcL AR-133: S69 

Applt ll.11+.lle P\ivl"*'"" ilcL­
AR-134: $52 
COIMIOdore 64.128 f\J9I mi ~Pat on ba<S. AR-139:S4S 

AR-136:$76TIIS-80 Model 102.200 u.e. «i p1n ~bus'. 
Model 100 (Tancfy portable) f\Jgli*>IOdodontdUI. AR-135: $75 
TRS-80 Model 3.4.40 v~ ...-i~ p1n tous;, ....i. AR-132: $S4 
TRS-80Model I f\J!llm«1p1n_.m,1>us. AR-131:$39 
Tandy Color Computers Flis FO.I DOC IUlipMO"Y~ AR-138:$49 

A-BUS Cable: Necessaiy to connect all'/ parallel ~apter to 
one A-BUS card or to first molhertioard. so pin. 3ft. CA-163: $24 
Special Cati1e for two A-BUS cards CA-162: $34 

Serlal Adapter: Connect A-Bus systems to all'/ RS-232 port. 
Allows up to 500 II from computer to A-BUS. SA-129: $149 
Serlal Node: To connect addttional SA-129/A-BUS systems to 
asingle RS232 serial port (max 16 nodes). SN-128: $49 
Serlal Processor: same as atxive plus built in BASIC for off­
line monttoring. logging. decision making.etc. SP-127: S189 
Use SA-129 or SP-127 with modems for remote data acquisition. 
Motherboard: Holds up to 5A-BUS cards in sturcfy aluminum 
frame wtth card guides. Asixth connector allows (using cables CA­
161: $12) addttional Moiherboards to be added. Mfl-120: $108 

Power Supply:Power pack for up to 4cards. PS-126: s12 

Complete Catalog Available 
For Orders and Info call (203) 656-1806 
Weekdays from 9to 5EST or FAX 203 ~756 

Ordering lnfonnatlon: We accept VIS8. Mastercard. Checks. and M.O. C.O.D. is $4 extra. 
P11chase orders are Stbjecl to credtt approval. CT residents add 7.5% sales tax. ~ ALPHA ffJur~@101J©1~
Shipping: $4 per order (usuali'{ UPS ground).UPS 2nd Day Air: $4 extra. Next Day service 
available. Ganada: S6 per order (AirmalQ. OcAside US and C3nada: Add 10'll. of order total. • Sogma lnduS,,iBS Company 242-B West Avenue, Darien, er 06820 
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• SHIRT POCKET SIZE! 
• ERASES MOST EPROMSI 
EPLD'S IN 3 MINUTES• ALL 
SIZES UP TO 4 AT A TIME 
DATARASEll 

PE-140 NO 
PE-140T YES 
PE-240T YES 

LINEAR COMPONENT!i 
TL071 .69 TL497 3.25 MC3487 2.95 
TL072 1.09 NE555 .29 LM3900 .49 
TL084 1.49 NE556 .49 LM3909 .98 
LM301 .34 NE558 .79 LM3914 1.89 
LM309K 1.25 LM565 .95 1cn60 1.99 
LM311 .59 LM567 .79 7805T .49 
LM311K 3.49 NE570 2.95 7808T .49 
LM317T .69 NE590 2.50 7812T .49 
LM318 1.49 LM723 .49 7815T .49 
LM319 1.25 LM741 .29 7905T .59 
LM323K 3.49 MC1330 1.69 7912T .59 
LM324 .34 MC1350 1.19 7915T .59 
LM334 1.19 LM1458 .35 MAX232 7.95 
LM336 1.75 LM1488 .49 ICL8038 3.85 
LM338K 4.49 LM148Q .49 ICM7207A 5.95 
LM339 .59 LM1496 .85 ICM7208 15.95 
LF353 .59 ULN2003 .79 75150 1.95 
LF356 .99 XR2206 3.95 75154 1.95 
LM358 .59 XR2211 2.95 75188 1.25 
LM380 .89 CA3046 .89 75189 1.25 
LM386 .89 CA3146 1.29 75451 .39 
LM393 .45 MC3470 1.95 75452 .39 

AVG. 
MB MODEL SPEED INTERFACE PRICE 

120MB XT-1140 27MS ST-506 $1595 
160MS XT-2190 29MS ST-506 $1695 
340MB XT-4380S 16MS SCSI $2395 

V30 

Ml!!iC. CRY!iTAL!i CRY!iTAL 
ADC0804 2.99 32.768 KHz .95 O!iCILL. !iTO. CMU!i LDEilCADC0809 3.85 1.0MHz 2.95 1.0MHz 5.95 
DACOUOO 3.29 1.8432 2.95 1.8432 5.95 4001 .19 4050 .29 
DAC0808 1.!15 2.0 1.95 2.0 5.95 4011 .19 4051 .69 
1793 9.95 2.4576 1.95 2.4576 5.95 4013 .35 4060 .69 !!i/$1.008272 4.39 3.579545 1.95 4.0 4.95 4015 .29 4066 .29 
COM8116 8.95 4.0 1.95 5.0688 4.95 4016 .29 4069 .19 
UPD765 4.39 5.0688 1.95 8.0 4.95 4017 .49 4093 .49 
1691 6.95 6.0 1.95 10.0 4.95 4024 .49 14411 9.95 
2143 6.95 8.0 1.95 14.31818 1.95 4040 .69 4511 .69 
AY5-3600 10.0 1.95 16.0 4.95 4046 .69 4538 .95 

PRO 11.95 12.0 1.95 18.432 4.95 4049 .29 4702 9.95 
AY3-1015 4.95 14.31818 1.95 20.0 4.95 
AY5-1013 3.95 16.0 1.95 24.0 4.95 
MC146818 5.95 18.0 1.95 Ol!!iCRETE 
MM58167 9.95 20.0 1.95 .49 
MM58174 9.95 22.1184 1.95 1011.00 
MSM5832 2.95 24.0 1.95 25/1.00
IM6402 3.95 .55 
IM6403 9.95 .10 
INS8250 6.95 .25 
NS16450 10.95 .79 

EPRDM!i !iTATIC RAM!i DYNAMIC RAM!i 
PART SIZE SPEED Vpp PRICE PART SIZE SPEED PRICE PART SIZE SPEED PRICE 
2708 1024x8 450ns 25V 4.95 2114 1024x4 450ns .99 4116·200 16384x1 200ns .89 
2716 2048x8 450ns 25V 3.49 2114L-2 1024x4 200ns 1.49 4116·150 16384x1 150ns .99 
2716-1 2048x8 350ns 25V 3.95 TC5516 2048x8 250ns 3.95 4164-150 65536x1 150ns 2.89 
2732 4096x8 450ns 25V 3.95 TMM2016-200 2048x8 200ns 3.25 4164-120 65536X1 I 120ns 3.19 
2732A 4096x8 250ns 21V 3.95 TMM2016-150 2048x8 150ns 3.29 4164-100 65536x1 100ns 3.95 
27C64 8192x8 250ns 12.SV 4.95 TMM2016-100 2048x8 100ns 4.29 TMS4416 16384x4 150ns 8.95 
2764 8192x8 450ns 12.SV 3.49 HM6116·4 2048x8 200ns 4.95 41128-150 131072x1 150ns 5.95 
2764-250 6192x8 250ns 12.SV 3.69 HM6116-3 2048x8 150ns 5.95 TMS4464.15 65536x4 150ns 14.95 
2764-200 8192x8 200ns 12.SV 4.25 HM6116-2 2048x8 120ns 6.45 TMS4464-12 65536x4 120ns 15.95 
27128 16384x8 250ns 12.SV 4.95 HM6116LP-4 2048x8 200ns 5.95 41256-150 262144x1 150ns 12.45 
27128A-200 16384x8 200ns 12.SV 5.95 HM6116LP-3 2048x8 150ns 6.45 41256-120 262144x1 120ns 12.95 
27C256 32768x8 250ns 12.SV 7.95 HM6116LP-2 2048x8 120ns 6.95 41256-100 262144x1 100ns 13.45 
27256 32768x8 250ns 12.SV 5.95 HM6264LP-15 8192x8 150ns 9.95 41256-80 262144x1 sons 13.95 
27251>-200 32768x8 200ns 12.SV 7.95 HM6264LP-12 6192x6 120ns 10.95 MK4332 32768x1 200ns 6.95 
27512 65536x8 250ns 12.SV 11.95 HM43256LP.15 32768x8 150ns 17.95 HM51258-100 262144x1 100ns 13.95 
27C512 65536x8 250ns 12.SV 12.95 HM43256LP-12 32768x8 120ns 19.95 1 MB-120 1048576x1 120ns 34.95 
27C101-20 131072x8 200ns 12.SV 34.95 HM43256LP-10 32768x8 100ns 24.95 1 MB-100 1048576x1 100ns 37.95 

8087 5 MHz 99.95 
8087-2 8MHz 139.95 
8087-1 10MHz 194.95 
80287 6 MHz 159.95 
80287-8 8MHz 229.95 
80287-10 10 MHz 289.95 
80387-16 16MHz 449.95 
80387-SX 16MHz 599.95 
80387-20 20 MHz 599.95 
80387-25 25 MHz 699.95 

• CALL TO CONFIRM CURRENT PRtCES • • CAJ.L TOCONFIAMCUAAENT PRICES • • CALL TO CONARU CURRENT PRtCES • 

CD-PRDCE!i!iOR!i 

~. \ infel'
• j ' SYEAR 
- " . WARRANTY 

INCLUDES MANUAL & SOFTWARE GUIDE 

74 §ERIE§ LDGIC 
7400 74!!i

74LS76 .29 
7400 .19 74SOO .2974LS83 .49 
7402 .19 74S02 .2974LS85 .49 
7404 .19 74S04 .2974LS86 .22 
7405 .25 74S74 .4974LS90 .J9 
7406 .29 74586 .3574LS92 .49 
7407 .29 74S112 .5074LS93 .39 
7408 .24 74S287 1.6974LS109 .36 
7410 .19 74S288 1.6974LS112 .29 
7411 .25 74S374 1.6974LS123 .49 
7414 .49 S32 .3574LS125 .39 
7416 .25 S138 .7974LS132 .39 
7417 .25 S240 1.4974LS138 .39 
7420 .19 S244 1.4974LS139 .39 
7432 .29 S373 1.6974LS151 .39 
7447 .89 74LS153 .39 
7473 .34 74LS154 1.49 74F 
7474 .33 74LS155 .59 74FOO .35 
7475 .45 74LS156 .49 74F04 .35 
7476 .35 74LS157 .35 74F08 .35 
7586 .35 74LS158 .29 74F32 .35 
7489 2.15 74LS161 .39 74F74 .39 
7490 .39 74LS163 .39 74F138 .79 
7493 .35 74LS164 .49 74F244 1.29 
74121 .29 74LS165 .65 
74123 .49 74LS166 .95 74HC 
74151 .55 74LS175 .39 74HCOO .2174154 1.49 74LS192 .69 74HC04 .2574157 .55 74LS193 .69 74HC08 .2574166 1.00 74LS197 .59 74HC14 .35

74LS221 .59 74HC32 .3574L!i00 74LS240 .69 74HC74 .35 
74LSOO .16 74LS241 .69 74HC138 .45
74LS02 .17 74LS244 .69 74HC139 .45
74LS03 .18 74LS245 .79 74HC154 1.09
74LS04 .16 74LS251 .49 74HC157 .55 
74LS05 .18 74LS257 .39 74HC244 .85
74LS08 .18 74LS258 .49 74HC245 .85
74LS10 .16 74LS259 1.29 74HC373 .69
74LS11 .22 74LS260 .49 74HC374 .69
74LS14 .39 74LS273 .79 
74LS20 .17 74LS279 .39 
74LS21 .22 74LS322 3.95 74HCT 
74LS27 .23 74LS323 2.49 74HCTOO .25 
74LS30 .17 74LS367 .39 74HCT04 .27 
74LS32 .18 74LS373 .79 74HCT08 .25 
74LS38 .26 74LS374 .79 74HCT32 .27 
74LS42 .39 74LS3n .79 74HCT138 .35 
74LS47 .75 74LS393 .79 74HCT240 .89 
74LS51 .17 74LS541 1.49 74HCT244 .89 
74LS73 .29 74LS670 .89 74HCT245 .99 
74LS74 .24 74LS682 3.20 74HCT373 .99 
74LS75 .29 74LS688 2.40 74HCT374 .99 

EPROM ERA!iER!i 
OATARA!iE II S39.9!!i 

MICRDPRDCE§§DR§ 
6500 

6502 2.25 
6502A 2.69 
6502B 4.25 
65C02' 7.95 
6522 2.95 
6526 13.95 
6532 5.95 
6551 2.95 
6581 14.95 
'CMOS 

6800 
6800 1.95 
6802 2.95 
68B02 3.95 
6803 3.95 
6809 2.95 
68B09 5.99 
6809E 2.95 
68B09E 5.49 
6808 2.49 
6810 1.95 
6821 1.25 
68B21 1.85 
6840 3.95 
6845 2.75 
6847 4.75 
6850 1.95 
68B50 1.75 
6852 4.95 
6883 22.95 
68000 9.95 
68020 189.95 

8000 
8031 3.95 
8035 1.49 
8039 1.95 
8052AH 

BASIC 34.95 
8080 2.49 
8085 1.95 
8085A-2 3.75 
8088 5.99 
8088-2 7.95 
8155 2.49 
8155-2 3.95 
8156 2.95 
6741 9.95 
8748 7.95 
8749 9.95 
8755 14.95 

Bi!!OO 
8205 3.29 
8212 1.49 
8216 1.49 
8224 2.25 
8228 2.25 
8237 3.95 
8237-5 4.75 
8238 4.49 
8243 1.95 
8250 6.95 
8251 1.29 
8251A 1.69 
8253 1.59 
8253·5 1.95 

Bi!!OO 
8254 2.79 
8255 1.99 
8255-5 2.49 
8256 15.95 
8259 1.95 
8259-5 2.29 
8272 4.39 
8274 4.95 
8275 16.95 
8279 2.49 
8279-5 2.95 
8282 3.95 
8283 3-95 
8284 2.25 
8286 3.95 
8287 3-95 
8288 4.95 

Z-BO 
Z80-CPU 1.25 
ZODA-CPU 1.29 
Z80B-CPU 2.75 
ZUOA-CTC 1.69 
ZUOB-CTC 4.25 
Z80A-DART 5.95 
Z80B-DART 6.95 
Z80A-DMA 5.95 
Z80A-PIO 1.89 
Z80B-PIO 4.25 
ZUOA-SIOIO 5.95 
Z80A-SIOl1 5.95 
Z80A-SIOl2 5.95 
Z8671 BASIC 9.95 

HIGH·TECH 

SPCffLIGl\1T 

MAXTORDl!iKDRIVE!i 
THESE DRIVES ARE BIG, FAST AND BUILT TO LAST! 
AN EXCELLENT VALUE I GIVE YOUR SYSTEM EXTRA SPEED 
AND STORAGE SPACE. THESE HIGH-QUALITY MAXTOR 
DRIVES ARE BUil T FOR YEARS OF DEPENDABLE SERVICE­
THEY HAVE A FIELD-PROVEN MTBF (MEAN TIME BETWEEN 
FAILURES) OF HEARL Y 8 YEARS. 

!ilMM MOOULE!i ~ 
41256A8B-15 256K x 8-BIT FOR MAC 150ns $89.00 
41256A8B-12 256K x 8-BIT FOR MAC 120ns $99.00 
41256A8B-10 256K x 8·BIT FOR MAC 100ns $129.00 

41256A9B-15 256K x 9-BIT FOR PC 150ns $119.00 
41256A9B-12 256K x 9·BIT FOR PC 120ns $129.00 
41256A9B-10 256K x 9·BIT FOR PC 100ns $139.00 
41256A9B-80 256K x 9·BIT FOR PC BOns $159.00 
42100A9B-10 1MB x 9·BIT FOR PC 100ns $529.00 
421 OOA9B-30 1MB x 9·BIT FOR PC BOns $599.00 

PALS !iTARTER KIT 
16L8 $2.95 20R4 $4.95 EASY TO USE PAL 
16R8 2.95 20R6 4.95 PROGRAMMING KIT 
16R6 2.95 2DR8 4.95 FOR ALL HE PAL 
16R4 2.95 20X8 4.95 DEVICES A TL EFT. 
20L8 4.95 MCT-PAL-SOFT $99.95 
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135 WATT POWER SUPPLY 
• UL APPROVED 
• +SV@1SA, +12V@4.2A, 

-SV@ .SA, •12V@ .SA 
PS-135 
PS-150 1SOWSUPPLY 

200 WATT POWER SUPPLY 
• UL APPROVED 
• +SV@ 20A, +12V@7A, 
-SV@ .SA, -12V@ .SA 
PS-200 $89.95 

APPLE TYPE SUPPLY 
• WITH APPLE CONNECTOR 
• +5V@6A, +12V@3A, 

-SV@ 1A, -12V@ 1A 
PS-A $49.95 

36 WATT POWER SUPPLY 
• 	 +SV @2.SA, + 12V @1.SA 
• 	 3 PIN INPUT, 6 PIN OUTPUT 
• SELECTABLE 110V-220V 
PS-3045 $12.95 

!iDlDER !iTATIDN!i 
SOLDERIDESOLDER ST A TION 
•OIL-FREE VACUUM PUMP 
•TEMP 	ADJUSTS (212' F-900' F) 


& VACUUM (0-60 CM/HG) 

•WITH GUN -REST, COOLING TRAY, 

WIRE BRUSH & TIP CLEANER ROD 
XV999SD $399.95 
XV999D DESOLDER ONLY $349.99 

DELUXE SOLDER ST A TION 
• 	 ROTARY SWITCH TEMP 

CONTROL (200' F-878 'F RANGE) 
• 	 LED TEMPERATURE READOUTS 
• INCLUDES COOLING TRAY 
XV9-60L $79.95 

SOLDER STAT/ON 
• 	 UL APPROVED 
• 	 HEAT SETTING ADJUSTS 
• 	 TIP TEMPERATURE READOUT 
• REPLACEMENT TIPS@ $2.9S 
168-3C $59.95 

WIREWRAP 

PRDIDTYPE CARD§ 


FR-4 EPOXY GLASS LAMINATE WITH GOLD PLATED 

EDGECARD FINGERS AND SILK SCREENED LEGENDS 


. 	 -;H:~fmuckr~~~· 

I i 

. I-. . ' 
FORXT 

JDR-PR1 WITH +SV AND GROUND PLANE $27.95 
JDR-PR2 ABOVE WITH 1/0 DECODING LAYOUT $29.95 

FOR AT 
JDR-PR10 16 BITWITHl/O DECODING LAYOUT $34.95 
JDR-PR10PK PARTS KIT FOR JDR-PR10 ABOVE $12.95 

FORPS/2 
JDR·PR32 :Q BIT PROTOTYPE CARD $69.95 
JDR-PR16 16 BIT WITH 1/0 DECODING LAYOUT $49.95 
JDR·PR16PK PARTS KIT FOR JDR-PR16 ABOVE $15.95 
JDR-PR16V 16 BIT FOR VIDEO APPLICATIONS $39.95 

35 MHZ DUAL TRACE OSCILLOSCOPE 
• WIDE BAND WIDTH • VARIABLE HOLDOFF 
MODEL-3SOO (SHOWN) $499.95 

20MHZDUAL TRACE OSCILLOSCOPE 
• TV SYNC FIL TEA • COMPONENTS TESTER 
MODEL 2000 $389.95 

3.5 DIGIT PROBE TYPE DMM 
• AUTO RANGING •AC/DC 2V · 500V, RESIS. 2K-2M 
DPM-1000 (SHOWN) $54.95 

3.5 DIGITPOCKET SIZE DMM 
• BASIC DC ACCURACY t.0.S% • 14 RANGES 
DMM-100 $29.95 

3.5 DIGIT FULL FUNCTION DMM 
• BASIC DC ACCURACY ±0.2S% • 22 RANGES 
DMM-200 $49.95 

THE ULTIMATE 3.5 DIGITDMM 
• 	 BASIC DC ACCURACY ±0.2S% • 34 RANGES 
• TEMP, TRANSISTOR & RESISTANCE FEATURES 
DMM-300 (SHOWN) $79.95 

IDC CDNNECTDR!i/RIBBDN CABLE 
DESCRIPTION ORDER BY CONTACTS 

10 20 26 34 40 
SOLDER HEADER IDHxxS .82 1.29 1.68 2.20 2.58 

RIGHT ANGLE SOLDER HEADER IOHxxSR .85 1.35 1.76 2.31 2.72 
WIREWRAP HEADER IDHxxW 1.86 2.98 3.84 4.50 5.28 

RIGHT ANGLE WIREWRAP HEADER IDHxxWR 2.05 3.28 4.22 4.45 4.80 

~ 
RIBBON HEADER SOCKET IDSxx .63 .89 .95 1.29 1.49 

RIBBON HEADER IOMxx - 5.50 6.25 7.00 7.50 
RIBBON EDGE CARD IDExx .85 1.25 1.35 1.75 2.05 
10' RIBBON CABLE RCxx 1.60 3.20 4.10 5.40 6.40 

so 
3.24 
3.39 
6.63 
7.30 
1.69 
8.50 
2.45 
7.50 

FOR ORDERING INSTRUCnDNS, SEE D-SUBMINIATURE CONNECTORS BELOW 

0-!iUBMINIATURE CONNECTOR!i 

DESCRIPTION ORDER BY 
CONTACTS 

9 15 19 25 37 

SOLDER CUP MALE DBxxP .45 .59 .69 .69 1.35 
FEMALE DBxxS .49 .69 .75 .75 1.39 

RIGHT ANGLE MALE DBxxPR .49 .69 -­ .79 2.27 
PC SOLDER FEMALE DBxxSR .55 .75 -· .85 2.49 

MALE DBxxPWW 1.69 2.56 - 3.89 5.60WIREWRAP 
FEMALE DBxxSWW 2.76 4.27 .. 6.84 9.95 

IDC RIBBON CABLE MALE IDBxxP 1.39 1.99 .. 2.25 4.25 
FEMALE IDBxxS 1.45 2.05 -· 2.35 4.49 

HOODS METAL MHOODxx 1.05 1.15 1.25 1.2S .. 
PLASTIC HOOOxx .39 .39 - .39 .69 

50 
1.85 
2.29 
-· 
-­
-­
·­
-· 
-­
-­

.75 

ORDERING INSTRUcnONS: INSERT THE NUMBER OF CONTACTS IN THE POS/1"/0N MARKED 
"xJ(' OF THE "ORDER BY" PART NUMBER LISTED. EXAMPLE: A 15 PIN RIGHT ANGLE MALE 
PC SOLDER WOULD BE DB15PR MOUNTING HARDWARE .59 

IC !iDCKET!i/DIP CONNECTOR§ 

DESCRIPTION ORDER BY 
CONTACTS 

8 14 16 18 20 22 24 
SOLDERTAIL SOCKETS xxST .11 .11 .12 .15 .18 .15 .20 
WIREWRAP SOCKETS xxWW .59 .69 .69 .99 1.09 1.3• 1.49 
ZIF SOCKETS Zifxx - 4.95 4.95 - 5.95 - 5.95 
TOOLED SOCKETS AUGATxxST .62 .79 .89 1.09 1.29 1.39 1.49 
TOOLED WW SOCKETS AUGATxxWW 1.30 1.80 2.10 2.40 2.50 2.90 3.15 
COMPONENT CARRIERS ICCxx .49 .59 .69 .99 .99 .99 .99 
DIP PLUGS llDC) IDPxx .95 .49 .59 1.29 1.49 - .85 

28 40 
.22 .30 

1.69 1.99 
6.95 9.95 
1.69 2.49 
3.70 5.40 
1.09 1.49 
1.49 1.59 

FOR ORDERING INSmucnONS SEE D-SUBMINIA TURE CONNECTORS ABOVE 

DATA §WITCH BDXE!i 

#OF POS. PARALL. SERIAL PRICE 
2-WAY AB·P AB-S 39.95 
2-WAY RSP-2 RSS-2 24.95 
3-WAY RSP-3 RSS-3 27.95 
4-WAY RSP-4 RSS-4 29.95 

COMPUTER CABLE§ 
GOLD-PLATED CONTACTS; 100% SHIELDED 

CBL-PRINTER PC PRINTER CABLE 9.95 
CBL-PRINTER-25 AS ABOVE-2S FT. 15.95 
CBL-PRINTER·RA RT. ANGL . PRINTER 15.95 
CBL·DB25-MM DB2S MALE-MALE 
CBL-DB25-MF DB2S MALE-FEMALE 
CBL-9-SERIAL 9 PIN-2S PIN SERIAL 
CBL· KBD-EXT KEYBOARD EXTEN. 
CBL-CNT-MM 36 PIN CENTRON.-M/M 
CBL-HD-20 20 PIN HARD DISK 
CBL-HD-34D 34 PIN DUAL HARD DISK 
CBL·FDC-EXT 37 PIN EXT. FLOPPY 
CBL-MNT-9 9 PIN MONITOR EXTEN. 
CSL-MODEM DB2S·DB2S FEMALE 

R!i-i!!3i!! 
BREAKOUT BOX 
FOR TROUBLESHOOTING 
SERIAL COMMUNICATIONS 

• OPEN/CLOSE INDIVIDUAL 
CIRCUITS • 20 JUMPERS 
CROSS-CONNECT ANY TWO 
CIRCUITS • 10 CIRCUIT 
ACTIVITY LEDS 
GENDER-BO $34.95 

PROTECTS YOUR EQUIPMENT! 
• 	 SIX 3-PRONG AC OUTLETS 
• 	 15 AMP CIRCUIT BREAKER 
• 	 6' HEAVY DUTY CORD 
• 	 1S AMP MAX LOAD. 187S WATTS 
• 	 UL APPROVED 
POWER-SURGE $12.95 
POWER-STRIPW/OSURGE $9.95 

9.95 
9.9 
6.95 
7.95 

14.95 
3.95 
6.95 
9.95 

LITHIUM BATTERY -t:.:::.':''" 
• 6V FOR 286 ANO 3E PCS ,,._.,..,.. '- r 

• MOTHERBOARD CONNECTOR r-:Jif(;, ~~ 
• ADHESIVE VELCRO MOUNTING ~!'::/;:,:~:;, 

STRIP 	 s:..~~ 
LITHIUM6.8V $11.95 :::,.-,_.. 

COIN TYPE BATTERY · . 
LONG-LASTING 3V LITHIUM \ .. ' 
3V-MHW $1.95 . 
HOLDER $1.49 0

APPLE-COMPATIBLE PROOUCT!!i 

FLOPPY DRIVE FOR APPLE II SERIES 
AP-150 (W!CABLE. CONNECTOR) $99.95 
REPLACEMENT KEYBOARD FOR APPLE I & II• 
KEYBOARD-AP $59.95 
EPROM PROGRAMMER. NOT REC. FOR CMOS. 
RP-525 (NO POWER SUPPLY REO.) $89.95 
16K RAM CARD BOOSTS 48K APPLE TO 64K 
RAM-CARD (2 YEAR WARRANTY) $39.95 

PDS-300 2390 TIE PTS $24.95 
6.95 
7.95 

-~ " '~Ll:~ ~! 

EXTENDER CARD!i 
FOR PROTOTYPE DEBUGGING, 


TESTING AND TROUBLESHOOTING 


PDS·100 1360 TIE PTS $12.95 

PDS-200 1660 TIE PTS $19.95 


• 	 62 CLEARLY LABELLED BUS LINES 
• 	 ACCEPTS UP TO 24 14-PIN ICS 
• 	 1940 TIE POINTS 
• EXT FEMALE DB2S D·SUB CONNECT. 
PDS-604 $49.95 

GENDER CHANGER§ 
GENDER-FF FEMALE-FEMALE $7 .95 
GENDER-MM MALE-MALE $7.95 
GENDER-MF MALE -FEMALE $7.95 
GENDER-NM NULLMODEM $8.95 
GENDER.JS JUMPER BOX $8.95 
GENDER-MT MINITESTER $14.95 
GENDER-VGA DB9-DB1S $19.95 
GENDER-9-25 DB9-DB2S $4.95 

[ 
"!iNAPABLE HEADER§" 

SNAP APART TO MAKE ANY SIZE 

HEADER, WITH .1" CENTERS 


1 X 40 STRAIGHT LEAD .99 
1 X 40 RIGHT ANGLE LEAD 11.49 
2 X 40 STRAIGHT LEAD 2.49 
2 X 40 RIGHT ANGLE LEAD 2.99 
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PR0-241 

INTERNAL MODEMS (MIRROR II SOFTWARE INCWDED) 
PR0-121 1200 BAUD 112 CARD $69.95 
PR0-24M 2400 BAUD FOR PS/2 $249.95 

EXTERNAL MODEMS REQ. SERIAL PT, CABLE, so~AFIE 
PR0-24E 2400 BAUD $169.95 
PR0-12E 1200 BAUD $99.95 
APPLE/MACINTOSH COMPATIBLE MODEMS ' 
EXTERNAL MODEMS. AS ABOVE WITH CABLE & SOFTWARE 
PR0-24EM MAC2400 BAUD 1199.95 
PR0-24A APPLE 112400 BAUD 179.95 
PR0-12A APPLE II 1200 BAUD 139.95 

PC MAGAZINE EDITORS' CHOICE' ALL MODELS HAVE SERIAL 
SUPPORT (COM1/COM2), 200 D.P.I. RESOLUTION. LOTUS 1·2·3 
SHELL, SELF-INSTALLING SOFTWARE AND "POINT EDITOR" 
LMOUSE $74.95 
LMOUSE -P SERIAL MOUSE W/LOGIPAINT $89.95 
LMOUSE -BP BUS MOUSE W/LOGIPAINT $89.95 
L MOUSE -BPBL BUS MOUSE WtPUBLISHER PKG $129.95 
LMOUSE-BPC BUS MOUSE W/LOGIPAINT/CAD $139.95 

SPACESAVING DESIGN HOLDS ALL SIZES 
OF MOTHERBOARDS AND INCLUDES: 
• 250W POWER SUPPLY • MOUNTS 
FO R 3 FLOPPY & 4 HARD DRIVES 
• TURBO & RESET SWITCH • LED SPE ED 
DISPLAY • POWER & DISK LED'S 
• ALL HARDWARE, FACEPLATES & SPEAKER 
CASE-100 
CA SE-FLIP FOR 8088 BOARDS 
CASE-SLIDE FOR 8088BOARDS 
CASE-70 FOR 286 BOARDS 
CASE­ 50 FOR8088/286 BOARDS 
CASE-JR MINl-286 Wl150W PS 

L lilTECH HIREZ 

•sggs 
HIGH RESOLUTION BUS MOUSE FOR 
BETTER RESPONSE, LESS MOVEMEN 
• 320 DPI • WITH DRIVER, TEXT 
EDITOR & POP-UP MENUS • NO PAD, 
POWER SUPPLY OR PORT REQUIRED 
LMOUSE-BH 

LOG/TECH 3 BUTTON MOUSE 

VGA-PKG (INCLUDES ATI CARD AND MONITOR) 

NEC MULTl!!iYNC II $599.95 
• AUTO FREQ. ADJUSTMENT • RESOLUTION TO 800 X 560 
• IDEAL FOR CAD, CAM, WINDOWS • 9·15 PIN ADAPTER 
NEC-MULTI 

.IDRMULTI $499.95 
• FULL FEATURED MUL TISCAN MONITOR WITH UNLIMITED 
COLORS •HIGH RESOLUTION. 14" NON-GLARE DISPLAY 

DI SK SIZE MODEL AVG. SPO. SIZE PRICE 

20MB 
20MB 
30MB RL L 
40MB 
40MB 
60MB RLL 
BOMB 

S T-125 
ST-225 
ST· 238 
ST-251 
ST -251·1 
ST-277 
ST-4096 

65 MS 
65MS 
65MS 
40MS 
28MS 
40M S 
28 MS 

3-1/2" 
5-1/4" 
5-1/4" 
5-1 /4" 
5-1/4" 
5-1/4" 
5- 1/4" 

$259 
$225 

14979 
69 
49 
29 

• AUTO SWITCHING • TTUANALOG VIDEO INPUT 
JDR·MULTI 
JDR-MONO 12· MONOCHROME MONITOR $69.95 

EliAMDNU"DR $399.95 •gggs
• 640 X 200/350 RESOLUTION •16 COLOR DISPLAY • .3 1MM 
DOT PITCH • 14" BLACK MATRIX SCREEN • 9·PIN CABLE 
EGA-MONITOR • ULTRA HIGH DENSITY 

• READ/WRITE 720K DISKS. TOOISAVE $50! EGA CARD & MONITOR $499 • FDD-1.44X 
FDD·1.44A BEIGE FACEPLATE 
FDD-1.44 SOFT SOFTWARE DRIVER $ 19.95RliBMDNU"DR $i!79.95 

• COLOR/GREEN/AMBER SWITCH • .41 MM DOT PITCH 112 HEIGHT FLOPPY DISK DRIVES:
• 640X200 MONOCHROME RESOLUTION • 14" NON-GLARE 

FD-558 5·114" TEAC OS/DD 360K $99.95SCREEN • TILT AND SWIVEL BASE 
FD·55G 5·114" TEAC OS/HD 1.2M $129.95RGB·MONITOR FDD-360 5·114" OS/DD 360K $69.95 
FDD· 1.2 5·114"DSIHD1.2M $109.95 
FDD-3.5 X 3·112" 720K (BLACK) $97.95 

FLAT !iCREEN $139.95 
•LOW DISTORTION. 14 " GLARE-RESISTANT AMBER SCREEN FDD·3.5A 3·1/2" 720K (BEIGE) $97.95• 720X350MAXIMUMRESOLUTION •IBM COMPATIBLE TTL 
INPUT • SWIVEL BASE NASHUA DISKETTES (BOXES OF 10): 
GM-1488 N-MD2D 360K OS/OD $6.95 
MONO-SAMSUNG WITH 12· SCREEN $129.95 N-MD2D BULK (MULTIPLES OF 50 DISKS) EACH .49 

N-MD2H 1.2 MB OS/HD $13.95 
N-3.5HD 1.44 MB 3·112" OS/HD $49.95

TlLT & !iWIVEL MONITOR !iTANO!i N-3.5DS 720K 3· 112" 00/DS $16.95 

MS-100 DURABLE PLASTIC $12.95 TAPE BACK·UP DRIVES & DRIVE ACCESSORIES: 
MS-200 WITH 5 OUTLETS & SURGE SUPPRESSOR $39.95 AR5240X ARCHIVE DRIVE xrs & AT'S $369.95 

AR5540A FASTER DRIVE··ATS ONLY $369.95 
AR340 40 MB TAPE CARTRIDGES $24.95 

FD-ARAIL MTG. RAILS FOR AT COMPATIBLE $2.95 
FD-55MHW HALF-HT. MOUNTING HARDWRE 12.95 
FD-5Y Y·POWER ADAPTOR FOR DRIVES 2.95

HIGH 
QUALITY FD55P BEIGE FACEPLATE FOR TEAC DRIVES 2.95 
KEYBOARO!i 

101 KEY ENHANCED, W/SEPARATE CURSOR PAD: MDTHERBDARDS 
BTC-5339 AUTOSENSE FOR XT/ AT, AUTOREPEAT 179.95 
K 103-A AUDIBLE "CLICK" STYLE 84.95 
MA X-5339 MAXI-SWITCH W/TACTILE FEEDBACK 84.95 TURBO 4.77/B MHZ $95.95 

• XT COMPATIBLE • NORTON SI 1.7 • 4.77 OR 8 MHZ84 KEY STYLES: WITH 8088·2 AND OPTIONAL 8087·2 CO-PROCESSORBTC-5060 AUTOSENSE FOR XT/AT $59.95 
MAX-5060 MAXI-SWITCH WITAC TILE FEEDBACK $64.95 MCT-TURBO 

M C T X MB STANDARD.8088MOTHERBOARD $87.95 

ID MHZ !ilNliLECHIP $99.95 
• XT COMPATIBLE • NORTON SI 2.1 • USES LESS 
POWER •KEY-SELECTABLE 4.77 OR 10 MHZMODULAR PROGRAMMING §Y§TEM MCT-TURB0-10 

ID MHZ MINl-i!Bli $i!99.95
OUR INTEGRATED MODULAR PROGRAMMING SYSTEM EPRDM MODULE $119.95 •AT COMPATIBLE •ONLY 8·112 X 13 " • 80286 MICRO·EASILY EXPANDS! ALL THE MODULES USE A COMMON HOST • PROGRAMS 24·32 P1N EPROMS. CMOS EPROMS PROCESSOR •LANDMARK AT SPEED 15.5 MHZ. NORTON 
ADAPTOR CARD, SO YOU CAN USE JUST ONE SLOT TO & EEPROMS FROM 16K TO 1024K • HEX TO OBJ SI 13.8 • 6. 10 MHZ; KEYBOARD SELECT 
PROGRAM EPROMS, PROMS, PALS & MORE! CONVERTER • AUTO, BLANK CHECK/PROGRAM/ MCT-M286 

VERIFY • VPP 5, 12.5, 12.75, 13, 21 & 25 VOLTS 
• NORMAL, INTELLIGENT, INTERACTIVE, & QUICK Ii! MHZ MINl-i!Bli $339.95 

HD!iT ADAPTOR CARD $i!• .95 PULSE PROGRAMMING ALGORITHMS •AT COMPATIBLE • ONLY 8·112 X 13" • 80286 MICRO· 
MOD-MEP PROCESSOR • LANDMARK AT SPEED 15.5 MHZ, NORTON

~H~~l~6~~~LJ~~~~~ciu~~IALL MOD·MEP·4 4-EPROM PROGRAMMER $169.95 SI 13.8 • 6. 10, 12 MHZ; KEYBOARD SELECT • ZYMOS 
MOD·MEP-8 8·EPROM PROGRAMMER $259.95 POACH CHIP SET • AWARD BIOS

~R~~~i~1A~~i~~g~~SSES ~ MOD·MEP· 1616-EPROM PROGRAMMER $499.95 MCT·M286·12 
• HIGH QUALITY MOLDED CABLE DlliU"AL ICMODULE $1i!9.95
MOD-MAC 

• TESTS TTL, CMOS. DYNAMIC & STATIC RAM 
UNNER!iAL MODULE $499.95 • AUTO SEARCH FOR UNKNOWN PART NUMBERS 

• USER-PROGRAMMABLE TEST PROCEDURES •• PROGRAMS EPROMS, EEPROMS, 
MOD-MIC • 

SERIES DEVICES. 16V8 & 20V8 tOALS 
PALS, Bl-POLAR PROMS, 8748 & 8751 \ VOLTAGES • SPLIT OR 

PAL MODULE $i!49.95 COMBINE CONTENTS OF(GENERIC ARRAY LOGIC) FROM • , SEVERAL EPROMS OF• PROGRAMS MMI, NS. Tl 20 & Tl 24 PIN DEVICESLATTICE. NS, SGS • TESTS TTL, CMOS, · ­ DIFFERENT SIZES• BLANK CHECK, PROGRAM, AUTO, READMASTER,DYNAMIC & STATIC RAMS • LOAD DISK, • READ. WRITE, COPY,VERIFY & SECURITY FUSE BLOWSAVE DISK. EDIT. El.ANK CHECK. PROGRAM, ~........ 
 ERASE, CHECK & VERIFY 
AUTO, READ MASTER. VERIFY & COMPARE MOD-MPL • SOFTWARE FOR HEX 
• TEX TOOL SOCKET FOR .3· TO .6.'W. IC'S (8-40 PINS) PAL PROGRAMMING DEVELOPMENT SOFTWARE AND INTEL HEX FORMATS 
MOD·MUP MOD-MPL-SOFT $99.95 MOD-EPROM 

Circle 6 on Reader Service Card (DEALERS: 7) 

i!400BAUU 
MODEM 

•fj!ggs 
•HAYES COMPATIBILITY • 112·CARD •AUTO DIAUANSWER 
•SELF-TEST ON POWER UP •FULL AND HALF DUPLEX 
• TOUCHTONE OR PULSE DIALING • 2ND PHONE JACK 
• CALL PROGRESS MONITORING • ADJUSTABLE VOLUME 

VliA 
COMPATIBLE 
PACKAGE 

•54g 
• 640 X 480 IN 16 COLORS 
• 320 X 200 N 256 COLORS 
• IBM STYLE MONITOR 
• VGA. EGA. CGA, HERCULES, MONOCHROME COMPATIBLE 

352 BYTE • APRIL 1989 

HARD DISK DR IVE , DRIVE 
CONTROLLER , CABLES 
AND INSTRUCTIONS. 
HDKIT20 20 MB SYSTEM KIT 
HDKIT30 30 MB SYSTEM KIT 

1 Mb 3'IW!" DRIV~ . 
~-~ 

• 1") 

BLACK FACEPLATE 

EPROM PROGRAMMER <Jti!!l95 
PROGRAMS 27XX AND 27XXX EPROMS UP TO 27512 
SUPPORTS VARIOUS PROGRAMMING FORMATS & 

http:FDD�3.5A
http:FDD-3.5X
http:5�114"DSIHD1.2M
http:FDD-1.44


DFI HANDY §CANNER 
!1iif!499S 

" •INSTANTLY SCANS UP TO 4.1" W.' 
IMAGES • 100, 200, 300, 400 DPI 

BOTH DIRECTIONS • B&W & 3 
HALF-TONE MODES • 32 LEVELS OF 
GRAY SCALE • HERCULES. CGA, EGA 
& VGA COMPATIBLE •INCLUDES HALO 
OPE ANO IMAGE EDITOR SOFTWARE 
HS-3000 
OCR-SOFT SOFTWARE 

BUILD 

!iY!iTEM! 

OVER 25,000 JDR 
SYSTEMS HAVE 
BEEN BUILT. 

OUR DETAILED 
INSTRUCTIONS 
MAKE IT VERY 
EASY--ALL YOU 
NEED IS ABOUT 
2HOURSANDA 
SCREWDRIVER! 

OUR 20 MINUTE VIDEO SHOWS YOU STEP-BY·STEP HOW 
TO BUI LT AN XT-COMPATIBLE SYSTEM SPECIFY VHS OR 
BETA. VIDEO WITH SYSTEM KIT, $4.95 VIDEO ALONE, 19.95 

IDMHz TURBO BOBB !iY!iTEM $636.i!!D 
• SERIAUPARALLEL PORTS, CLOCK/CALENDAR & GAME 
ADAPTOR • RUNSCOLORGRAPHICSSOFTWAREON ITS 
MONOCHROME MONITOR • MOTHERBOARD • 25GK 
RAM MEMORY • 135W POWER SUPPLY • FLIPTOP CASE 
• B4 KEY KEY-BOARD • 3GOK FLOPPY DRIVE 
• MONOGRAPHICS 1/0 CARD 

Ii!! MHz MINl-i!!B6 !iY!iTEM 
• 12 MHZ MINl-2BG MOTHERBOARD • 512K RAM MEMORY 
•MINI-AT CASE WIPOWER SUPPLY • B4 KEY KEYBOARD 
• MONOCHROME MONITOR • 1.2 MB FLOPPY DRIVE 
• FLOPPY/HARO CONTROL • MONOGRAPHICS CARO 

CALL FOR THE PRICEI 
(SHOWN)• 132-COLUMN CARRIAGE, SUPER FAST OUTPUT' 
• 24-PIN PRINT HEAD; BK MEMORY BUFFER • 400 CPS 
DRAFT, 133 CPS LO • PRINTS UPTO 7 COLORS • SEVEN 
FONTS • PARALLEL & SERIAL INTERFACES 

EP!iON LD-950 CALL FOR THEPRICEI 
• 24-PIN PRINT HEAD; GK MEMORY BUFFER • 11 0-COL 
CARRIAGE • 2G4 CPS DRAFT, BB CPS LO • 360 X 3GO DPI 
GRAPHICS RESOL. • PARALLEL AND SERIAL INTERFACES 

~4-HR.ON-UNE OROERINlil 

(4081559-0~53 
JDR'!i ELECTRONIC BUUETIN BOARD DFFER!i 

TECHNICAL !iUPPDRr, CDNFERENCINfi AND MORE 

Circle 6 on Reader Service Card (DEALERS: 7) 

i!!B6/386FWPPYIHARD Sl49.95 
• TRUE AT DESIGN • SUPPORTS lP TO TWO 3GOK/720K/ 
1.2MBl1 .44MB FOO'S • SUPPORTS 2 HOD'S (STD. TABLES) 
MCT-AFH 

~Bli/386RU CONTROLLER $199.95 
• SUPPORTS UP TO 2 RLL HARD DRIVES AND 2 FLOPPIES 
• SUPPORTS 3G01720/1 .2/ 1.44 MB FLOPPIES (5-112" & 3-112") 
MCT-AFH-RLL 

EP!iON LD-850 CALL FOR THE PRICE/ 
• 24 -PIN PRINT HEAD; GK MEMORY BUFFER • BO-COL. 
CARRIAGE • 264 CPS DRAFT, BB CPS LO • BIDIRECTIONAL 
TEXT & GRAPHICS • PARALLEL AND SERIAL INTERFACES 

EP!iON LD-500 CALL FOR THE PRICE/ 
• 24 -PIN PRINT HEAD; BK MEMORY BUFFER • BO-COL. 
CARRIAGE • 1BO CPS DRAFT, 60 CPS LO • BIDIRECTIONAL 
TEXT & GRAPHICS • PARALLEL INTERFACE (SERIAL OPT.) 

CALL FOR THE PRICEI 
FOR FORMS, ENVELOPES, FAN FOLDS! • BO-COL CARRIAGE 
• 264 CPS DRAFT, 54 CPS NLO • 9-PIN PRINT HEAD; BK 
MEMORY BUFFER • AUTO LOAO • PARALLEL IN TERFACE 
FX-1050 WITH 136-COLUMN CARRIAGE $CALL! 

EP!!iON EX-BOO CALL FOR THE PRICE/ 
• 9-PIN PRINT HEAD; BK MEMORY BUFFER • BO-COLUMN 
CARRIAGE • 300 CPS DRAFT. 50 CPS NLO • BIDIREC­
TIONAL TEXT MODE • PARALLEL & SERIAL INTERFACES 

EP!iON LX-BOO CALL FOR THEPRICE/ 
• 9-PIN DOT MATRIX PRINT HEAD; 3K MEMORY BUFFER 
• BO-COL. CARRIAGE • 1BO CPS DRAFT, 30 CPS NLO MODE 
• PARALLEL INTERFACE (SERIAL OPTIONAL.) 

• SHORT SLOT • USER SELEC T ABLE CONFIGURA TION TO 
576K • 64K AND 256K RAM CHIPS (OK INSTALLED) 
MCT-RAM 

EXPANDEDMEMORYCARD ' Sli!!9.95 
• 2MB LIM MEMORY(OK INSTALLED) • USER EXPANDABLE 
TO 2 MB • CONFORMS TO LOTUS INTEL EMS 
MCT-EMS (SHOWN) 
MCT-AEMS 2B6/3B6 EMS CARD 
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DISPLAY ADAPTOR§ 
MONOCHROME6RAPHIC!i 
•HERCULES COMPAT. SUPPORTS LOTUS 1-2-3 •VLSI 
CHIPS • PARALLEL PRINTER PORT CONFIG. AS LPT1 OR 2 
MCT-MGP 

CDWR6RAPHIC!iADAPTOR S49..!15 
•IBM COMPATIBLE • FOR RGB, COLOR ANO COMPOSITE 
MONO • G40/320 X 200 RESOLUTION WITH LIGHT PEN 
INTERFACE 
MCT-CG 

ENHANCED &RAPHIC!iADAPTOR Sl49.95 
•IBM COMPATIBLE, PASSES IBM EGA DIAGNOSTICS 
• 256K OF VIDEO RAM FOR G40 X 350 IN 1G OF G4 COLORS 
•HERCULES COMPATIBLE 
MCT-EGA 

MDNDfiRAPHIC!iMULTI 110 Sn9.75 
• CONTROL 2 FLOPPIES, SERIAL, PARALLEL, GAME PORT, 
CAL CLOCK • RUN COLOR GRAPHICS SOFTWARE ON 
YOUR MONOCHROME MONITOR 
MCT-MGMIO 

i!!B6/3B6MDND6RAPHIC!i 110 S99..!15 
• HOOK UP A MONOCHROME MONITOR, PARALLEL 
PRINTER, MODEM AND JOYSTICK ALL AT ONCE' • ONLY 
OTHER CARD YOUR SYSTEM NEEDS IS A FLOPPY/HARD 
CONTROLLER • AT COMPATIBLE • 720 X34B RESOLU­
TION, BO & 132 COLUMN TEXT • PARALLEL, SERIAL AND 
GAME PORTS •HERCULES COMPATIBLE MONOGRAPHICS 
• WITH SOFTWARE TO RUN COLOR GRAPHICS ON A 
MONOCHROME MONITOR 
MCT-MGAIO 

DRIVE CDNTRDLLER§ 
FWPPYIHARDCDNTRDLLER Sl39.95 
• FREES 1 SLOT IN YOUR XT SYSTEM • INTERFACES 2 
FOO'S ANO 2 HOD'S; CABLING FOR 2 FOO, 1 HOO 

MCT-FH (SHOWN) 

FWPPYDl!iK CONTROLLER 
• 1 SLOT CONTROL OF 4 FLOPPIES • INTERFACES UP TO 
4 FDD'S TO IBM PC CR COMPATIBLE • OSIOO & OSIOO 
MCT-FDC 

I.if! MB FWPPY CONTROLLER 
• SUPPORTS 2 DRIVES, CAN MIX 3GOK ANO 1.2MB 
•LETS DATAFLOWFREELY FROM XT'STO AT'S 
MCT-FDC-1.2 

HARDDl!iKCDNTRDLLER S79.95 
• SUPPORTS 1G DRIVE SIZES, INCLUDING 10, 20, 30,40 MB 
• DIVIDES 1 LARGE DRIVE INTO TWO LOGICAL DRIVES 
MCT-HDC 

RLL CONTROLLER Sn9.95 
•TRANSFERS DATA 50% FASTER! • SUPPORTS lP TO 2 
RLL HARO DRIVES • FOR XT COMPATIBLES 
MCT-RLL 

MUUIFUNCTIDN CARD§ 
MULTlllDFWPPYCDNTRDLLER S79..!15 
• SUPPORTS UP TO 2 360K FLOPPIES. 720K WI DOS 3.2 
• SERIAL PARALLEL, GAME PORT, CLOCK/CALENDAR 
MCT-MIO 
MULTI 110CARD S59.9S 
• SERIAL PORT, CLOCK/CALENDAR WIBATTERY 
• PARALLEL PORT IS ADDRESSABLE AS LPT1 OR LPT2 
MCT-10 

i!!B6/3B6MULTIFUNCTION Sl39.95 
• ADOS 1.5MB (3 Ml WITH OPTIONAL PIGGYBACK CARD. OK 
INSTALLED) TO YOUR AT •INCLUDES SERIAL ANO 
PARALLEL PORTS 
MCT-AMF 
MCT-AMF-MC 1.5MB PIGGYBACK BOARD $29.95 
AIO-SERIAL 2ND SERIAL PORT $24.95 

i!!B6/3B6MULTI 110CARD S59..!15 
• SERIAL, PARALLEL AND GAME PORTS • USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 
MCT-AIO 

576KRAM CARD 



Data Acquisition Processor™ 

Onboard Intelligence For IBM PC/XT/AT/386 

• 16 MHz 80C186 for general processing 

• 20 MHz DSP56001 for digital signal processing 

• Sustained digital signal processing of JO MIPS 

• FFT and FIR filtering without programming 

• Acquires analog and digital inputs to 235K sis 

• Buffers and processes input data as required 

• Updates analog or digital outputs to 250K s/s 

• Over I 00 commands without programming 

• Custom commands may be written in C 

• DAP 2400™ from $2395 

(206) 881-4286 
MJCROSTAR 2863 152 Ave. N.E. 

Redmond, WA 98052 
LABORATORIES 1 FAX (206) 881-5494 

Circle 183 on Reader Service Card 

DEC RAINBOW 

USERS 


Run many IBM software 
packages at the speed 

of an IBM AT! 

Our 12 MHz TURBOW 80286 ac­
celerator board, with IDRIVE IBM­
compatible floppy drive and CODE 
BLUE emulation software, can make 
your Rainbow fun again. 

We specialize in hardware and soft­
ware products to enhance and expand 
the useful life of your Rainbow. Call 
or write for information on our full line. 

SUITABLE SOLUTIONS 
1700 Wyatt Drive #12 • Santa Clara, CA 95054 
Phone 408/727-9090 • FAX 408/727-0823 

Circle 266 on Reader Service Card 

April Showers ~ ·~~ 
3M 5.25" Mark Q Diskettes ~ 
The ultimate in diskette reliability. 

durability and quality. ~ 

?.- "' Sale 
DSDD 48TPI 64¢ 
DSHD IBM PC/AT $1. 15 
3M 3.5" Micro Diskettes 

Sale 
OS 135TPI E8 $1.36 
HD 2.0 MB i:!:l 3.29 
Minimum: 50 disks. 10 disks/box. 

Toll Free: 1-800-258-0028 
FREE CATALOG 

Complete Line of Ouelity Supplie6 For Your Computer. 

Foreign Inquiries Invited. 
Minimum Order $25.00. S&H: (Continental USA) 
$4.00/1 DO Disks. Educational Purchase Orders 
Accepted. Prices Subject to Change. 

Precision Data Products™ 
P.O. Box8367, Grnnd Rapid6, Ml 49518 
Ml: 800-632-2468 • 313-645-4980 

1111 " 616-452-3457 • FAX: 616·452-491'F.dllll 
Circle 221 on Reader Service Card 

CCompiler 
Assembler /Li nicer 
Remote DebugZ80 Rea/lime Kernel 
EmulatorHD64180 PC Coprocessors 

MICROPROCESSORS Proto Board 

Integrated Software/Hardware 
Targeted for ZS0/64180 Develop­
ment on PC/XT/AT Platforms: 

C-compiler (UNIX & ANSI Sid.) $495.00 
Assembler/linker $195.00 
In-circuit Emulator $995.00 
Source/symbolic debugger $195.00 
Mullitasking kernel $395.00 
Standalone Proto Board(64180µP) $295.00 
PC Coprocessors--many vcrsions,plcase inquire 

Z-World Engineering 
1340 Covell Blvd. Suite 101 ~ 
Davis. CA 95616 ~ 
(916) 753-3722 "ZBOSpecialists" 

Fax: (9t6) 753-5141 In Germany: 08131/1687 

Circle 309on Reader Service Card 

System 1800 
Basic System S899 
(MADE IN U.S.A. 
with quality) 
•lnte1802B6CPU 
• Fu!lycompa!o!)le•n1~ 1BMAT 

• 618 MHl i.tlet\~tile. 8 slolS 
•S12Kon 1MmD1he<boa1d 

• 19S..,-attpowtrsupj)ly 
11002'0 

•Clocl</C.ilen , Eve1 e• 
HOIFOeonl 

•FCCclaH"B" aporuved 
• 48 Hoor l~Cle<y h.g~ temp. 

dynamicburn·in 

P 
I 

•tt • 12MEG TeacOr . AT 
Keyboard 

• Run$Aulocad. LD4us. Xen"· 
N<mll.•llprop Sollware 

...,,.. =~.. _IJllltl'& ' • ~:i:~f~~~'1lmem.a1.on 
1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1'-' ~~· •80287CO.Proct!>Sors.oc\el 
· i I I I I I I I I I I f' • 80.000un•1sm~l&tfl)wo lh 

1 1 1 1 \

1 


~ I I I I I .. tusiomtrrtl>Qnon hiell/ffj
0 M;ide 1nUSA 

~ wcthl)"t'arW.Jc•ilnty 
M!wiaSys (Basic Sys + ["'rO•Jp/ljc:; 132cal w/pp , 14" El'!'ff:lAi!l Monl S(le,1JI S!n!i 

EGA 5)1 (&sit Sys • E~tl (GA c~1d • 14" (1-em EGA IJlmm\ Mon) 5141' 
SuPerfGASys (BJsK:SJs • E\oete~EGAcJrd o llEC Jllll~80&0l31mm!Mao"ll S\100 
Sysltm 1eoc 10MH< "286" C wa11 512K. 2S. IP. KB. ease system SHJ'J9 
S~em ti'OO 12MHI ·2ss· c ~! 1mt; AAM. KB. Base S\'Slem $\Z!Y.I 
5\'Sltm 3000 16MH< "Ja&' 0 w.ll~ 1 meg. KB, 615e S\'Slem 51195 
Sysltm 30000 'ZQl,1Hl ".366" 0 "a~ . 1 me~ . KB. 8Jse si"Slem S2200 

Full Line ct Ewerel l'mductsAn~1bl1 


NEW •ft.ICK JB&-2010. lm 

LCD • 1 2m0r 38&100. lm 
 ""' 

PORTA!U •640><200 2S6.t6i"llS12K '"" ""' •Supe1Tv.1S1LCO 28&12'1'.l $1J9S 
•BJcklJte 

Schwab Computer Center 
··the Evtru Store .. - Au!l>ori?ed Evera Corp. VAR 


3282 El Cam.no Real. Santa Oaia. CA 95-051 

408·24\·12\0 Fu•408--241-1279 


Oa dy UPS "4 -F' S- 7: SAT 11 - 4 VISNMClAE 

Prices change without notice 

Circle 256 on Reader Service Card 

IIN'JfIE!LILI!rGIEN'Jf 

RS-23214221485 
*CO MMUNICA TIONS 

*CONTROL 
*SYSTEMS DEVELOPMENT 

*Hitachi HD64180 µP (6 or 9 mhz) 
*SBX connectors, 256K-5!6K RAM 
*2 Serial Ports & 2 DMA channels 

Z-World Engineering 
1340 Covell Blvd., Ste_ 101~ 
Davis, CA 95616 ~ 

(9l 6) 753 3722- Germany: 0813111687 

Circle 310on Reader Service Card 

SUBSCRIPTION PROBLEMS?
Ifyou have a problem with your BYTE 

subscription, write us with the 
details. We'll do our best to set it right. But we must have the name, 

address, and zip of the subscription (new and old address, if it's a 
change of address). If the problem involves a payment, be sure to 
include copies of the credit card statement, or front and back of 

cancelled checks. Indude a "business hours" phone number if possible. 

We want 
to 

help! 

BYTE MAGAZINE 
SUBSCRIBER SERVICE 

P.O. Box 7643 
TEANECK. NT 07666-9866 
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859 APPLIED BUSINESS 1101 DIGITALK . . ............... . .. . .......... 141 LOGIX ...................................235 


TECHNOLOGY . . ... ... .. .. 235, 246 1165 DRAGON SYSTEMS ....... . .. . ........ 65 LOTUS DEVELOPMENT .. . . . ... . ... 303 

APPLIED MICROSYSTEMS . . ....... 11 1027 DRS POWER PRODUCTS ............ 162 1157 LUNDY ELECTRONICS & 


1158 ARTICULATE SYSTEMS ............. 65 1126 DURHAM TECHNICAL IMAGES .. 78 SYSTEMS . .... . . .. ... .. . . . . ... ... . 11, 65 

1136 ASHTON-TATE ........ . .......... .. .... 78 

873 	 ASYST TECHNOLOGIES ..... 235, 246 ELECTRONIC INDUSTRIES MAGNETIC POWER ............. . .. ... 11 


AT&T . .. . .. ... .. . . . ... ... .. .... ... .... .. ... 11 ASSOCIATION ....................... 11 1013 MANAGER SOFTWARE 

ATARI. ... .. ............. . . .. .... . .... . ...251 ELECTRONIC MAIL PRODUCTS .......... ......... . 235, 246 


865 ATHERTON ASSOCIATION ...................... 151 1128 MATHSOFT ..... . .. ....... .. ..... ... .... 78 

TECHNOLOGY .. .... .. .... .. 235, 246 1028 EMERSON COMPUTER POWER .. 162 860 MCDONNELL-DOUGLAS ... 235, 246 


ATI ........ ..... .... .... ............ ... . . .. 157 EVEREX ......... . ... ..... .. ...... . ... .. 157 1075 MCI MAIL . ............. ... .. . ........ . . 151 

EX MACHIN A .................. .. ...... 11 985 MENTOR GRAPHICS ......... 235, 246 


990 BACHMAN INFORMATION 1029 EXIDE ELECTRONICS ..... . . .... .. . 162 1014 META SYSTEMS ............... 235, 246 

SYSTEMS ...................... 235, 246 1124 METROPOLIS COMPUTER 


BERKELEY SPEECH FARALLON COMPUTING ........... 11 NETWORKS ..... ... . . ................ 78 

TECHNOLOGY ...................... 11 FRANCIS BITTER NATIONAL 996 MICRO FOCUS ............ .. .. . 235, 246 


1043 BORLAND INTERNATIONAL MAGNET LABORATORY .... ...... 11 1153 MICRO !.. ....... ...... .. .......... ..... .. 65 

1044 .. ....... .. .. .. ..... ... .. ............ 97, 111 FRANKLIN COMPUTER ............ 11 887 MICROSOFT .... .... 111, 157, 203, 303 

1071 BYTE .. . .. . ..... . ........ . .. . .... .. . . ..... 151 FUJITSU .. ... ..... ..... . ............. ... .292 1041 


FULL COLOR COMPUTING . . ... .. . 11 MICROTEC RESEARCH . .. .... . ... .. . 11 

871 CADRE TECHNOLOGIES .... 235, 246 1169 MIRA IMAGING .. ...... ...... ..... . ... . 65 

869 CADWARE ..... . ............. 78, 235, 246 GENERAL ELECTRIC ................ 11 MIT ...... .... .......... . .. .. .. .. .. ... .. .. .. II 


1144 1030 GENERAL POWER SYSTEMS ..... 162 MITSUBISHI ..... .... .. .. ........... ...292 

CARNEGIE-MELLON GENOA ............ . .... ... ... .......... . 157 MOTOROLA ... ... ... . ...... ... . ... ...... 11 


UNIVERSITY . . ............. ... 11, 209 MTXINU .. ....... ... ....... . ............ 11 

1141 CASEWORKS ............................ 78 HARVARD UNIVERSITY PRESS ... 51 


CENTER FOR ADVANCED HEWLETT-PACKARD . .... . ... . II, 292 1001 NASTEC .................. . .. .. ... 235, 246 

INFORMATION HIGHLIGHTED DATA ........ . ........ 11 NEC ................ .. ..................... 11 

MANAGEMENT .. .. . ... ... . ........209 HITACHI ................ .. .... ..... 11, 292 1017 NETRON ..... .. . ................ . 235, 246 


1019 CGI SYSTEMS .. . ................ 235, 246 852 HOWTEK....... . .. .. ........... .... .. ... 189 1159 NETRONIX ............. ............ ..... 65 

995 CHEN & ASSOCIATES ........ 235, 246 1151 NETWORK COMPUTING 


CHIPS & TECHNOLOGIES . . ..... ... 11 867 1-LOGIX ........................... .. .. .. 246 DEVICES ...... .. ... . .. ... .. .. . .... .. . . 65 

997 CODING FACTORY ............ 235, 246 1156 IBM ..... .. .... .... .. 11, 65, 251, 292, 303 NEXT . .... . .... ..... .. ... .. . . ... . .. ..... .. 11 


1155 COLORADO MEMORY 890 IMAGINE THAT! .............. . ... .... 197 NOVELL. ..................... . ...... . ...303 

SYSTEMS . ..... . . .. .. .. .... .... ... . ... . 65 1005 INDEX TECHNOLOGY . . ..... 235, 246 


COMMODORE COMPUTERS ......251 1137 INFINITE GRAPHICS .. ...... . .... .. . 78 1123 OFFETE ENTERPRISES ....... . ...... 78 

1164 COMPAQ COMPUTER ...... . .... 11, 65 INFODYNE . .. . . ..... ...... . . . . .. .......235 994 ON-LINE SOFTWARE 

1042 COMPLETE LOGIC SYSTEMS ..... 111 1132 INFORMATION RESEARCH .. .. .... 78 INTERNATIONAL.. ....... .. 235, 246 

1074 COMPUSERVE . .. ..... . .... .. . . .... .. .. 151 INSIGNIA SOLUTIONS ............. .. 11 1003 OPTIMA . ... . . .......... . . .. ...... 235, 246 

1025 COMPUTER ACCESSORIES ........ 162 988 INTEGRATED SYSTEMS . . . . 235, 246 993 ORACLE . .......... .. . ... ..... 11, 235, 246 

991 COMPUTER ASSOCIATES INTEL. ................... . . .... . .. . . ...... 11 


INTERNATIONAL. .......... 235, 246 
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872 PANSOPHIC SYSTEMS . . ... . . 235, 246 SAMSUNG . .. . . ... .. .... ....... . . .... . .. 157 1167 ULTRA-LUM ... .. . ... .... ... .. .... . ... . . 65 
PARADISE . .. .. .. ... .. .... . ... . . .. .. . . . . 157 SEAGATE . .... . .. ... . .. ..... . . .. .... .. . .. 157 1034 UNISON TECHNOLOGIES .......... 162 

1130 PARAGON CONCEPTS .... ... ... . . ... 78 851 SHARP ELECTRONICS . .. .. ... . 97, 189 1150 UNISYS ................................... 65 
1102 PARCPLACE SYSTEMS . . .. .... . ..... 141 1046 UNIVERSITY OF ILLINOIS 
1020 PEAT MARWICK ADVANCED SILICON GRAPHICS .. .. . . ... . . . . ..... 11 NATIONAL CENTER FOR 

TECHNOLOGY ....... . . .. ... 235, 246 SIMON AND SCHUSTER ..... . .... ... 51 SUPERCOMPUTING 
PERSONAL DATA SYSTEMS ..... . .. 11 1012 SOFTLAB ............. .. ......... 235, 246 APPLICATIONS .... .... ... .... . ..... 279 

1039 PETER NORTON COMPUTING .... 111 1122 SOFTSCIENCE . .. . ........ . . .. .. .. .. . ... 78 
1018 PHOENIX TECHNOLOGIES 1125 SOFTSHELLINTERNATIONAL .... 78 875 VIASOFT ....... . ........ .. .. . . . .. 235, 246 

... .... . . " " ... .. .. . . ... . . . . 235, 246, 303 1033 SOLA ELECTRIC . .... . . . .... .. .. ... . . 162 VIDEO SEVEN .. . ................ . ..... 157 
PIXAR .... . . ... . ... . ..... .... . . .. ... .... . 267 1004 SPS SOFTWARE PRODUCTS & 876 VISIBLE SYSTEMS .. . .. . . .. .. . 235 , 246 

862 POL YTRON . . .. . .... .. . . . .. . ..... 235, 246 SERVICES . . . ... .. ... .. ... ..... 235, 246 877 VISUAL SOFTWARE .. . . . ..... 235, 246 
870 POPKIN SOFTWARE & SUN MICROSYSTEMS ... . ... . .. . .. . . 292 1035 VITEQ .. . . ... . .. .... ... . . . . . . ....... .. . .. 162 

SYSTEMS ... .. ........ . ........ 235, 246 1162 SUPERMAC TECHNOLOGY . . . 11 , 65 
861 PROMOD .. ....... . ........ . ...... 235, 246 1160 SYNCH RESEARCH ... . .. .. ........ . .. 65 854 WELLS AMERICAN . . ... ... .. ... .... 179 

1015 SYSCORP INTERNATIONAL 1168 WESTCOAST TECHNICAL & 
QUADRAM ....... .. ..... .. .. .. ......... 157 ....... .. .... .... ........ . ..... 78, 235, 246 HOBBY .. . .. . . ... . .. . ..... ... .... .... .. . 65 

1143 WESTERN DIGITAL. . .... . . . . ... .... . 157 
1163 RASTEROPS . .. .... ................... .. . 65 SYSTEMS INTEGRATION 1073 WESTERN UNION . .. . .... ... .. .... . .. 151 
992 READY SYSTEMS . . . . .. .. ... .. 235, 246 ASSOCIATES . . . . ... ... .. .. ..... ..... 106 981 WORD PERFECT . . . .. . .. . . . .. . .. . . . . .. 135 

RELATIONAL TECHNOLOGY . ... . 11 1037 WORKMAN & ASSOCIATES . .. . ... 111 
ROME AIR DEVELOPMENT 1121 TECHALLIANCE ... ................... 78 

CENTER ........ . ....... . ....... . ... . .. II 864 TELELOGIC EUROPE ..... .... 235, 246 984 YOURDON . . . ... . ..... . . .. . ... .. . 235, 246 
RR SOFTWARE ......... .. .. .. .. .. . .... I I I 1008 TEXAS INSTRUMENTS .. 11, 235, 246 

1131 TLB .. .... . ... .. ...... . . . . .. . . .. . .... ... . ... 78 ZAX ..... .. .... . .. . .. ... .. . . . .. ....... . .... 11 
987 SAGE SOFTWARE .... .. ........ 235, 246 874 TRANSFORM LOGIC . . . .. .... 235, 246 

1048 SAK TECHNOLOGIES ... . ...... . .. .. . 97 

COMING UP IN BYTE 
PRODUCTS IN PERSPECTIVE: FEATURES: 

In the front of the May BYTE will be Microbytes, What's New, and Short 
Takes. May's Short Takes will include MultiBoot, an OS/2 booting utility 
from Bolt Systems; Compaq's external hard disk drive subsystem; 
Connectix's Virtual, a program that provides 8 megabytes of virtual RAM 
for the Macintosh II; Lotus's Magellan; and Disk Technician Advanced, an 
upgraded hard disk drive test and analysis program from Prime Solutions. 

May's Product Focus will be on three-dimensional CAD software. These 
ever-more-capable programs on microcomputers are getting more popular all 
the time. Find out the state of the art in this article. 

System reviews will consider two hand-held computers, Sharp's Wizard and 
Psion's Organiser II. Also on the list is a comparison of the Tandon and 
FiveStar systems featuring removable disk cartridges . 

A couple of hardware reviews are a comparison of add-in facsimile cards 
for the Mac and a comparison of TrueScan and OmniPage scanners. 

Software reviews concentrate on JPI's TopSpeed Modula-2 and Logic Gem 
from Sterling Castle; application reviews deal with Samna's Ami, a plethora 
of statistical analysis packages for the Mac, and Crowninshield Software's 
MediaBase. 

IN DEPTH: 

Unix, once obscure and often difficult, is enjoying something of a flowering 
of popular appreciation. With increased attention to easily absorbed user 
interfaces, more people are coming to know its speed and power. Our May 
In Depth section looks at Unix shells, Unix communications, Unix security, 
new incarnations of Unix, and making the changeover from DOS. 

Our May lineup of columnists 
begins with the Expert Advice 
group in the front of the book: 
Jerry Pournelle's Computing at 
Chaos Manor, Ezra Shapiro's 
Applications Plus, Wayne Rash's 
Down to Business, Brock N. 
Meek's COM!:, Don Crabb's 
Macinations, and Mark 
Minasi 's OS/2 Notebook. Back in 
the Features section, under the 
heading Hands On, our two 
columns are Brett Glass's Under 
the Hood and Rick Grehan' s 
Some Assembly Required . 

In addition, we'll have a 
feature that analyzes the latest 
advancement in microcomputing 
science, quantum technology. 
While standard microcomputing 
manufacturing techniques are 
starting to reach physical size 
and speed limits imposed by the 
physics of electron flow, 
quantum technology offers 
improvements that are measured 
in orders of magnitude. If we've 
been waiting for the emergence 
of the next "breakthrough" 
technology, this may well be it. 
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262 SN'W ELECTRONICS. . . .. 38 

440 SUN MICROSYSTEMS . . 961S-19 

530 TAN COMPUTER . 96NE-10 

441 TOPLINK . . . . . . . . . . . . . 961S-48 

282 TOSHIBA COMPUTERS . . . . 88,89 

283 TOSHIBA COMPUTERS . . 88,89 

442 TRIANGLE DIGITAL • .. . .... 961S-28 

444 UNITRON INC. . . . 961S·53 

562 USER FRIENDLY ......... 96MW-23 

560 U.S. MICRO ENG . ......... 96MW-23 

561 U.S. MICRO ENG........... 96MW-23 

293 VNS AMERICA ............ 148, 149 

294 VNS AMERICA .. .. .. .. .. .. . . 247 

295 WELLS AMERICAN (DOMESTIC) ... 31 

296 WELLS AMERICAN (INT'L). .. . . . . 31 

304 ZENITH . . . . . . . . . . . . . . 147 

305 ZEOS INTERNATIONAL . . . 56,57 


SOFTWARE 

814 APPLE2/MAC-LANGUAGES 

78 OIGITALK . .. 41 


815 IBM/MSDOS APPLICATIONS 
Business/Office 

CW DATA LABS. .. 344 

104 FOX SOFTWARE . . . ........... .. 25 

105 FTG DATA SYSTEMS . . 334 

413 GAMMA PRODUCTIONS . 961S -18 

110 GENERIC SOFTWARE. 261 

111 GENERIC SOFTWARE . . . . 261 

453 MERIDIAN TECHNOLOGY. . 961S-41 

454 MERIDIAN TECHNOLOGY ... 961S-41 

181 MICRORIM ... 118, 119 

182 MICRORIM .. .. 118, 119 

195 NANTUCKET . . . . . . . . . . . . .... 26 

433 NOVELL DEVELOPMENT ... 961S·15 


• ORACLE .. . .. 73 

228 PROXIMITY . . 244 

229 PROXIMITY . 244 


RAIMA ... . .. .... . . ....... . .... 47 

292 VERSASOFT CORPORATION . . . 86 


816 IBM/MSDOS APPLICATIONS 
Scientific/Technical 

39 BINARY ENGINEERING . . . . . . 275 

327 CADRE TECHNOLOGIES, INC. 214 


85 ECOSOFT .. .. .. .. .. .. . 146 

120 HAMMERL YCOMP. SERV. . 87 

129 HORSTMANN SOFTWARE . . . . 34 

165 MATHSOFT ... . . ..... . .... ..... 67 

317 NATIONAL INSTRUMENTS . 145 


Inquiry No. Page No. 

318 NATIONAL INSTRUMENTS . 145 

211 PATTON & PATTON . 122 

217 PERSONALTEX . 274 

264 SPECTRUM. .... 81 

265 STATSOFT ......... ..... . 113 

267 SUNFLEX 143 

268 SUNFLEX ...... . •• .. . • • .. 143 

272 SYSTAT .. 271 

273 SYSTAT . 271 


817 IBM/MSDOS-CAD 

22 AMERICAN SM. BUS. COMP. 287 

100 FORESIGHT RESOURCES ....... 39 

101 FORESIGHT RESOURCES ....... 39 

300 WINTEK ... 5 

301 WINTEK 342 


818 IBM/MSDOS-LAN 

74 DATA TRANSLATION ... .. 33 

555 NETLOGIC .. 96MW-17 


819 IBM/MSDOS-GRAPHICS 

DAYTRON ELECTRONICS . 335 

113 GENUS .. .. .. .. .. 286 

480 ISLAND SYSTEMS . . 96PC-12 

550 ISLAND SYSTEMS . . ... 96MW-2 

145 KEA SYSTEMS . . . . . . . . . . . 344 

171 MEDIA CYBERNETICS INC... 196 

172 MEDIA CYBERNETICS INC.. 196 

212 PAUL MACE SOFTWARE . 256 

485 P.11 ELECTRONICS .. 96P.C-6 

486 P.11 ELECTRONICS. 96PC-6 


820 IBM/MSDOS-LANGUAGES 

CALEND . . ..... ... ..... 961S·27 
87 ELLIS COMPUTING ...... .... 114 


120 HAMMERLY COMP. SERV. . . . 87 

136 INTELLITECH . . . . . . . . 175 

143 JENSEN & PARTNERS ......... 125 

152 LAHEYCOMPUTERSYSTEMS . 218 

156 LOGICAL DEVICES . 336 

157 LOGICAL DEVICES ......... 336 

162 MANX SOFTWARE SYSTEMS .. . . . 85 


MICROSOFT. . . ... 13 

MICROSOFT . . . 92,93 


253 SAIC . . 102 

254 SAIC . 102 


821 IBM/MSDOS-UTILITIES 

10 ABRAXAS SOFTWARE . 242 

31 ATRON . . .64 

41 BLAISE . . . . . . 45 

42 BORLAND . . 69 

43 BORLAN 0 ... .. . ............... 69 

47 BUMBLEBEE SOFTWARE . . . . . . 52 


407 COMPUSENSE LTD. . 961S·28 

73 C-SOURCE . . . . . . . . . . . . . 289 


DAYTRON ELECTRONICS . 335 

319 FUTURE COMPUTER SYS. . 101 

320 FUTURE COMPUTER SYS. 101 

115 GOLDEN BOW . . 205 

116 GOLDEN BOW . . . . . . . . . 205 

478 GOLDEN BOW SYSTEMS . .. 96PC-1 

479 GOLDEN BOW SYSTEMS . 96PC-1 

509 GOLDEN BOW SYSTEMS . 96M/AT-1 

510 GOLDEN BOW SYSTEMS . 96M/AT-1 

521 GOLDEN BOW SYSTEMS . 96NE-5 

522 GOLDEN BOW SYSTEMS . 96NE-5 

120 HAMMERLY COMP. SERV ...... .. 87 

125 HI TECH EQUIPMENT CORP. 338 

418 IX I LIMITED . .. .. .. . .. . . 961S-32 

146 KNOWLEDGE GARDEN. 201 

166 MATRIX . . ..... ....... .. . ...... 59 

192 MIX SOFTWARE ... 317 

557 O.S.ASSOCIATES ........ 96MW-21 

558 O.S. ASSOCIATES . . 96MW-21 

214 PERISCOPE . 123 

215 PERISCOPE . . . . 123 

322 PETER NORTON 16B,16C 

323 PETER NORTON 16B,16C 

218 PHARLAP ...... .. 46 

219 POCKETSOFT . . .. 95 

220 POLYTRON . .. . . . . . . .. . . . . . . 208 

222 PRECISION PLUS SOFTWARE .. .60 

325 PRIME SOLUTIONS . 213 

326 PRIME SOLUTIONS . . . . 213 

529 SOFTWAREBOTTLINGCO.. 96NE-15 

269 SUPERSOFT. . . . . . . . 296 


VERMONT CREATIVE ..... ...... 10 

308 ZORTECH . 159 


832 IBM/MSDOS COMMUNICATIONS 

59 COEFFICIENT SYSTEMS ....... 218 

508 COMMUN CATION RES.GAP. 96M/AT-3 

517 COMMUNICATION RES.GAP ..... 12 

81 DIVERSIFIED COMPUTER . 340 


822 OTHER APPLICATIONS 
Business/Office 

234 QUARTERDECK . . .. ... 22 

Continued 
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Inquiry No. Page No. 

Continued 
235 QUARTERDECK . . .. 22 
236 QUARTERDECK . . . . 23 
237 QUARTERDECK . . .. 23 

823 OTHER APPLICATIONS 
Miscellaneous 

163 MAP INFO . ........... . .. .... . 19 


824 LANGUAGES 

BINARYTEC 340 
210 PARC PLACE .. 53 
309 Z-WORLD .. 354 
310 Z-WORLD . 354 

825 OTHER-LI' ITIES 

90 EMPIRICAL RESEARCH SYS . ... 298 

826 OTHER- CROSS DEVELC IENT 

• vvr I V'fMnC uc:v . ., I"· .•. 

827 MAIL ORDER/RETAIL 
476 4 GUYS COMPUTERS . 96PC-6 
493 4 GUYS COMPUTERS . .. . .. 96S0-2 

13 ADVANCED COMP. PROD. . 345 
16 ADVANTAGE SOFTWARE . 215 
20 ALTEX ELECTRONICS . 171 
24 ANALOGY CORP. . . .. ... 332,333 

515 APPLIED PROG. ELEC. . . 96NE-9 
34 A.N.WHOLESALE & RET ~IL . . . . 335 

495 BELTRON COMPUTER . . 96S0-3 
BUYER'S MART ..... 319-329 

32· B&B ELECTRONICS . . . 334 
5: CAD WAREHOUSE . . . . . . 283 

CALIFORNIA DIGITAL .... . . . .. 343 
332 COMPACT DISK PRODUCTS . 298 
541 COMPARE COMPUTERS . 5 ~W-7 

60 COMPUCLASSICS . 117 
62 COMPUSAVE . . . . . . . . 331 
63 COMPUTER FRIENDS . . ..... . 44 

328 	 COMPUTER FRIENDS . . . . . 295 
64 COMPUTER MAIL ORDE !,83 

Inquiry No. Page No. 

496 COMP. MASTERS OF AUG. . . 96SD-6 
65 COMPUTERLANE . .... . 
67 CONTECH COMP.CORP . . . . . . . 338 

542 CONTINENTAL TRADING . 96MW-18,19 
543 CONTlt>ENTAL TRADING . 96MW-18,19 

DAMARK INTERNATIONAL INC . 130 
79 DISKCOTECH . . . 
80 DISKETTE CONNECTION . 
84 DYNAMIC ELECTRONICS . . . . . 338 

520 ELECTRIFIED DISCOUNTERS . 96NE-11 
92 EPSON ACCESSORIES . . . . . . . . 334 
95 EXECUTIVE PHOTO & SUPPLY . 177 

107 GAAN COMPUTER SUPPLIES .. 344 
117 GOODWAY . . en 
415 GOODWAY .. .. ........... 9615-56 
416 GREY MATTER . . . . . . . 961S-37 
501 HARD DRIVES INT'L 96S0-5 
502 HARD DRIVES INT'L ... .. . . 96S0-5 
546 HARD DRIVES INT'L . . . . . . 96MW-20 
547 HARD DRIVES INT'L . . . 96MW-20 
131 IC EXPRESS .. .. .. . .... . . . ... 342 
134 IMPACT COMPUTER SYSTEMS . 286 

INTL MICRO SOLUTIONS . 961S-2 
INTL MICRO SOLUTIONS . . . 961S-2 

140 JAMECO . . . . .. . . . . . . . . .. . 346,347 
481 JB TECHNOLOGIES . 96PC-9 
142 JEIKO . . . . . . . . . . . . . . . 344 

6 J.D.R. MICRODEVICES . . . . 350-353 
7 J.D.R. MICRODEVICES . . 350-353 

150 LA COMPUTER . 
151 LA COMPUTER . . . . . . 339 

MANCHESTER EQUIP . . . . . 96NE-1 
164 MARYMAC INDUSTRIES . 337 
429 MAYFAIR MICROS ........ . 961S-39 
170 MEAD COMPUTER . . . . . . . -:!A1 

171 MEDIA CYBERNETICS INC .. 
172 MEDIA CYBERNETICS INC . . . 
173 MEGASOFT ... . .. ... ... . 
175 MERRITT COMPUTER PRO[ 
483 1~18~c?c~~~~~~&ciri : . : 96Mw-13 

MICROCOMP.MKTG.CNCL.. . 9615-40 
MICROCOMP.MKTG.CNCL. ... 9650-10 

44 MICROMINT/J.B.DESIGNS .. 9615-14 
181 MICROPROCESSORS UNLTD ... ,.. 

MICROWAY . 

18• MICROWAY . 

43 MICRO TECH 


Inquiry No. Page No. 

484 MID-CITIES COMP/SOFT . . . . 96PC-3 
MONTGOMERYGRANT . . 

200 ON LINE STORE ..... 
203 PACIFIC COMPUTER . . 
204 PACIFIC COMPUTER . 
527 PATRIOT COMPUTERS ... .. 96NE-4 
434 PC CALC . . . . . . . . . . . . . . 9615-24 
213 PD SOFTWARE HOUSE . . . . . . . . 40 
221 PRECISION DATA PRODUCTS . . 354 

PRINTERS PLUS, INC . . ... . . 96S0-1 
223 PROGRAMMER'S PARADISE .. 62,63 
224 PROGRAMMER'S SHOP ... 114 
487 REASONABLE SOLUTIONS .. . 96PC-11 
249 SABINA INT'L. . . . . . . . . . . . . . ••• 
256 SCHWAB COMP. 
488 SEVERE DISCOUNT corv 
258 SHAMROCK ........ .. 
259 SHECOM COMPUTERS ..... . 
260 SHECOM COMPUTERS . . . . . . . . 202 
262 SN'W ELECTRONICS .. . . ... . .. .. 38 

SOFTLINE CORPORATION . 9615-35 
270 SURAH INC. . ............ . 
274 S-100 ...... ... 
280 TELEMART 
281 TELEMART .. .. . . .. . 
503 UNOERWARE ELEC. . . 96S0-12 
531 UNDERWARE ELEC. . .. . 96NE-16 
559 UNDERWARE ELEC. . .. 96MW-24 
445 USASOFTWARE . 961S-11 
315 WAREHOUSE DATA . . . . . . 220 
532 WESTWOOD COMPUTER . . . 96NE-2 
303 XENTEK . . . . . . . . . . . . . 342 
566 Y.E.S. MULTINAT'L. INC ..... 96MW-5 

828 EDUCATIONAL/ 
INSTRUCTIONAL 

11 ACM SIGGRAPH '89 . 

25 ANNABOOKS .. . . . 


"\()!>TON UNIV. COR 
lYTE BOOK CLUB . .. . .. . 
lYTEWEEK/NEWSLETTER . 
lYTEWEEK/NEWSLETTER . .. 96NE-14 
lYTEWEEK/NEWSLETTER . • 96M/AT-5 
lYTEWEEK/NEWSLETTER . 96PC-8 
lYTEWEEK/NEWSLETTER .. . . 9650-8 

Inquiry No. Page No. 

BYTEWEEK/NEWSLETTER . . 96MW-6 
BYTEWEEK/NEWSLETTER . 961S-44 
COMP. FOR THE BLIND . . . 96NE-10 
COMP. FOR THE BLIND .... . 96MW-4 
COMP. FOR THE BLIND . 96M/AT-2 
COMP. FOR THE BLIND. . . 96S0-9 
EXPOCONSUL INT'L. . .. . . . 96S0-7 
GEYSER INFORMATICS . . 193 
MACMILLAN BOOK CLUB . . .. 17 
MCGRAW-HILL BOOKS . . . 96MW-22 
MCGRAW-HILL NRI . . ... 272A,B 

'129 	 DESKTOP PUBLISHING 

AOOBE . . . ... . (!) 

DIGIFONTS .. .. 96PC-7 

MISCELLANEOUS 
AVIS....... . ..... . . . . . . 263 

COMPACT DISK CLUB . 245 

333 MANUFACT. HANOVER 229 
201 ON TARGET . . . . . . . . . . . . . . . 340 
252 SAFEWARE INC.. 340 

R30 OPERATH MS 

2001 SALES .. 258 
' 2001 SALES . .. .. .. .. . 258 

DIGITAL EQUIP . CORP .. . . . 96PC-5 
13 7 INTERACTIVE SYSTEMS . .. . 7 
144 KADAK .. .. 335 
233 OUANTL .. 91 
255 SANTA C .. 79 

BIX . . 
404 BIX . . . .. . 9615-42 
450 BIX .. ... .. .. ... . .. .. ... . . 290,291 
109 GENERAL ELECTRIC (GEISCO) , . . 50 

• Correspond directly with company. 

SEND FOR YOUR 1) If you are a new Reader or have Jost your I.D. Card, circle #1 on the Reader Service Card. 
READER I.D. CARD We will immediately send your personal TIPS Reader I.D. Card. 

GET PREPARED 2) 	 Write your Reader Number, as printed on your Reader I.D. Card, in boxes in Step 5 below. 
(Do not add O's to fill in blank boxes) 

3) 	 Write numbers for information desired in boxes in Step 7b below. 
(Do not add O's to fill in blank boxes.) 

CALL TIPS 4) 	 Now, on a 1buch!Ibne telephone dial: (413) 637-3170 and wait for voice commands. 

ENTER YOUR 5) 	 When TIPS says: "Enter Reader Number" 
I.D. AND 	 (Enter by pushing the numbers and # - symbols enclosed in the boxes on telephone pad 
ISSUE NUMBERS ignoring_ blank boxes) 

Enter 0 0 0 0 0 0 0 0 [llJ [llJ 

6) When TIPS says "Enter magazine code & issue code" 
Enter lil 00 l4l fill 00 00 

ENTER YOUR 7a) When TIPS says "Enter (next) Inquiry Number" 
INQUIRIES Enter one inquiry selection from below (ignore blank boxes) 

b) Repeat 7a as needed (maximum 17 inquiry numbers) 

1 . 0 0 0 0 [ii] [ii] 6. 0 0 0 0 [ii] [ii] 10. 0 0 0 0 [ii] [ii] 
2 . 0 0 0 0 []!] []!] 7. 0 0 0 0 [ii] [ii] 11. 0 0 0 0 [ii][]!] 
3 . 0 0 0 0 []!] []!] 8. 0 0 0 0 !ID !ID 12. 0 0 0 0 [ii] []!] 
4. 0 0 0 0 []!] []!] 9. 00 0000[]!] 13. 00 0 000[]!] 
5. 0 0 0 0 []!] []!] 

END SESSION 8) End session by entering [ill []!] 

9) Hang up after hearing final message 
If you need assistance, call (603) 924 ­ 9281. 

14. 0 0 0 0 [ii] [ii] 
15. 0 0 0 0 []!]!ID 
16. 0 0 0 0 [ii] (j[ 
17.00 00 00 []!] 

If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-525·5003. 
*Domestic and Canadian Only! 
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INFORMATION 
Want More Information About the Products and Advertisers Featured in this Issue? 

Print your name and address 
correspond to numbers assigned to 

Check all the appropriate answers to Circle numbers on reply card which 
and mail. 


items of interest to you. 

questions "A" through "C". 

-1r-- - - ..... - _;i - - - - - - - - - - - - -------------------- - ------------- - - - - _ ..._.._... ---- _,.._ -- ........ ........ - - - ----- - - ­

1' · Fill out this coupon carefully. PLEASE PRINT. 	 4 10 11 12 13 14 15 16 17 18 t9 20 2t 22 23 24 25 26 27 28 29 30 

I' 
i' 31 ~ D ~ ~ ~ ~ ~ ~ ~ 41 ~ a ~ ~ ~ 47 w ~ ~ 51 ~ ~ ~ 55 ~ ~ ~ ~ ro 

~ ~ ~ ~ ~ M u M w ro n n n N m ro n ro ~ ~ ~ ~ ~ ~ ~ ~ u M 99 ~ 

91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120,: Name 
121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 

I' ~~~~~~~~~~~~<~~-l~-----	 ~mm~mammM®™m~*•ITTmammrnmmrnmmmrnm~ 

I~ Title Phone 	 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 210 
211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240I' 

Company 	 wmw•mmwmm~~-~~-~m~~~wmm™~~-m~mI'.,, 	 mmmmmmmmm~wmm™~mmmmmwmm•mmmmm~ 

301 302 303 304 305 306 307 308 309 310 311 3t2 3t3 314 3t5 316 317 3t8 3t9 320 32t 322 323 324 325 326 327 328 329 330 
Address 

~-~•~mmmnmw•w•~~w~~-~••••mmmm~,, I 
™~~-~mmmmmmmmmmmmmm~~~~-~mmmmm 

39t 392 393 394 395 396 397 398 399 400 40t 402 403 404 405 406 407 408 409 410 4ti 412 413 414 415 416 417 418 419 420City 	 State ZipI mmmwmmmm~m~mm~-~~~a~w~~WIB~w~••

I A. What is your level of 2 D Computer Retail Stores 	 mmm•m•m•••~•••••mw•mmmmmmmmmm• 

management responsibility? 3 D Consultants ~••*~~m~~~~m•~mmmmm~~m~~~~•~mm 
1 0 Senior-level Management 4 D Service Bureau/Planning 511 5t2 5t3 514 5t5 516 517 5t8 5t9 520 52t 522 523 524 525 526 527 528 529 530 53t 532 533 534 535 536 537 538 539 540 
2 D Other Management 5 D Distributor/Wholesaler ~~m~~~w~~~~~-~~~-~~™~~~™~~™~~m 

3 D Non-Management 6 D Systems House/ mmmmmmmmm™~~~™~~™~~~mmm~~~m~m~ 

Integrator/VAR ~~~~~~~~~mmmrn~mmmmm~~~~-•~m~m~ 
7 0 Other: _ ______ _ 

B. What is your primary job 
~~~~~~~~~~w•~~-~w~~~~m~™~~m~~~function/principal area of 
~~~™~~~~~mmmmmmmmmm~~~~~~~w~~~responsibility? (Check one.) Non-Computer-Related Businesses: 
691 692 693 694 695 696 697 698 699 700 701 702 703 704 705 706 707 708 709 7\0 711 712 713 714 715 716 717 718 719 720I D Administration a D Manufacturing 

2 D Accounting/Finance 9 D Finance, Insurance, mmmrnmmmmm™mmmmmmmmm~mm™™~NWN~~ 
3 D MIS/DP/Inf onnation Center Real Estate mm••••m••~™•™™•™™™•mmmmrnmmmmm™ 
4 D Product Design and lO 0 Retail/Wholesale m••™•™™™mmrnmmmmmmmm~~~~~~~w~~m 

Development 11 D Education att 8t2 8t3 814 8t5 816 m 818 8t9 820 82t 822 m 824 825 626 827 828 829 BJO rot 832 833 834 ~ ro6 ro1 ro8 839 840 
5 D Research and Development 12 D Government w•~w~~w~~~~~mrnmmmm~~~~~™™™Emmm 
6 D Manufacturing 13 D Military mmmmmmmmm~~~~™••w~~~~~m~••m••m 
7 D Sales/Marketing 14 D Professions (Law, 901 902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 919 920 921 922 923 924 925 926 927 928 929 930 
8 0 Purchasing Medicine, Engineering, mmmDnmmm~mwmmmm•w••~~~m•••m•-~ 
9 D Personnel Architecture) 

~~~™~~-~mmmmmmmmmmm~mm~™-~m~mm
IO D Education/Training 15 D Consulting 991 992 993 994 995 996 997 998 999 1000 10011002 1003 1004100510061007100810091010 10111012 1013 1014 1015 101610171018 10191020
ll 0 Other: _______ _ 16 D Other Business Services 10211022102310241025 10261027 10281029 10301031103210331034 1035 1036103710381039 10401041 1042 1043 10441045 104610471048 10491050 

17 0 Transportation, C. Please indicate your 105110521053105410551056 10571058105910601061 1062 106310641065 106610671068106910701071107210731074107510761077107810791080 
organization's primary business 1081 1082 1083 1084 1085108610871088 1089 1090 1091109210931094 1095 1096 10971098 109911001101 1102 1103 1104110511061107 1108 1109 1110 Communications. Utilities 

l8 0 Other:-------- ­activity: (Check one.) 	 11111112 1113 1114 1115 1116 11171118 1119 1120 1121 1122 1123 11241125112611271128 1129 1130 113111321133 1134113 51136 1137 113811391140 

1141114211431144 114511461147114811491150 1151 1152 11531154 11551156 115711581159 1100 11611162 1163 1164 1165116611671168 11691170Computer-Related Businesses: 	 APRIL 
11711172 1173 11741175 1176 1177 1178 1179 1180 118111821183 1184 1185 11861187 1188 1189 11901191 1192 11931194 11951196 11971198 1199 1200 I D Manufacturer (Hard...,'are, Software) IRSD002 

D Please send me one year of BYTE Magazine for $24.95 and bill me. Offer valid in U.S . and possessions only. 
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INFORMATION 

Want More Information About the Products and Advertisers Featured in this Issue? 

Circle numbers on reply card which Check all the appropriate answers to Print your name and address 
correspond to numbers assigned to questions ' '/'\ ' through " C". and mail. 
items of interest to you. 

NO POSTAGE 

NECESSARY 


IF MAILED 

IN THE 


UNITED STATES 


BUSINESS REPLY MAIL 
FIRST CLASS MAIL PERMIT NO 176 PITTSFIELD, MA 

POSTAGE WILL BE PAID BY ADDRESSEE 

READER SERVICE 
PO Box 5110 
Pittsfield, MA 01203-9926 
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111 ...... 11 •• 1.111 ••••• 11.1.1 .. 1.1 .. .. 1.1.11 •• 1•• 1.1 
_________ ___ _________ _ ______ _ __________ _ ____________________J 

I 
4 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30Fill out this coupon carefully. PLEASE PRINT. 	 I 

~ • m • ~ 38 u 38 ~ ~ " 	 a a « a a u ~ ~ ~ ITT a ~ M ~ ~ u ~ ~ ro IITT ~ ~ M B5 68 u M ~ ro n n n N n n n n ~ ro ITT ~ ro M 05 ~ u ~ ~ oo 

91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 I 
Name 	 Immm~mmmmmmmmm~mmmmm~~~~*ITT~w•~~ 

~~~~~~~~~~~~-<---l-~~~~-	 1s1 1s2 1s3 154 1ss 1s& 157 iss 159 1so 1s1 1s2 163 164 1ss 166 1s1 166 1s9 170 111 112 113 174 11s 11s 1n 11e 179 1ao I
Title Phone 	 ~•m•m•w~~•••mmmmmmmm~mm~••m~~m 

211 212 213 214 215 216 217 2t8 2t9 220 221 222 223 224 225 226 227 228 229 230 231 232 2D 2M 235 236 237 238 239 2~ I 
241 242 243 244 245 248 247 248 248 250 251 mmlli&mmm~mw~m••mmmmmCompany 
271 272 273 274 275 278 2n 278 279 28-0 281 mmm•mmmmmmmmmmmmmm~ 
301 302 303 304 305 306 307 308 309 310 311 312 313 314 3t5 3t6 317 318 319 320 32t 322 323 324 325 326 327 328 329 330 

Address D1 D2 333 334 335 336 D7 338 D9 340 M1 mm~~-w~~-~--~•mmmm~ 
361 362 363 384 305 368 367 368 369 370 371 mmmmmmmm~~~-384~mmm~m 
391 392 393 394 395 396 397 398 399 400 ~ 1 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420 

42t 422 423 424 425 428 427 428 429 430 431 mmrnmammm~w~~™w~w~w~ 
City 	 State Z ip 

451 452 453 454 456 456 457 456 459 48-0 461 •™™™™•™~mmmmmrummmm~A. What is your level of 2 D Computer Retai l Stores 
management responsibility? 3 D Consultants 481 482 483 484 468 468 487 468 489 490 491 492 493 494 495 496 497 498 499 500 501 502 503 504 505 sos 507 sos 509 5t0 

I D Senior-level Management 4 0 Service Bureau/Planning 511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 528 529 530 531 532 5D 534 535 538 537 538 539 MO 

2 0 Other Management 5 D Dist ributor/Wholesaler M1 M2 543 544 M5 848 M7 848 649 850 851 552 553 554 555 656 557 559 559 850 561 562 663 564 565 568 567 568 569 570 

3 D Non-Management 6 D Systems House/ 571 572 573 574 675 578 sn 576 579 sso sa1 682 663 584 685 68e 587 68e 68e 590 591 592 593 594 595 596 597 598 598 BOO 

Integrator/VAR 8-01 602 sro 604 sos 606 8-07 roe 609 610 611 612 613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 630B. What is your primary job 
7 D Other: ________ 	 631 ~mrn535~m~~~woooowoo848W848~™~ 852 053 654 655 656 857 656 559 850 

681 682 663 684 685 688 667 68e 688 670 871 a12 673 674 675 67B en 67B 67B 880 681 682 663 684 685 68e 667 688 688 690 
function/principal area of 
responsibility? (Check one.) Non-Comp~ter-Related Businesses: 

691 692 693 694 695 696 697 698 699 700 701 702 703 704 705 706 707 708 709 710 711 712 713 714 715 716 717 718 719 720I D Administration 8 D Manufacturing 
2 0 Accounting/Finance 9 D Finance, Insurance, 721 722 723 724 725 728 727 728 728 730 731 mmrnmrnmmmmmmm™m~m~m™ 
3 D MIS/DP/Information Cen1cr Rea l Estate 761 752 753 754 755 756 757 756 759 760 761 762 763 764 766 1aa 767 766 768 no 771 n2 113 n4 116 776 111 118 119 760 
4 D Product Design and 10 D Retail/Wholesa le 761 782 783 784 788 768 787 788 788 790 791 792 793 794 795 "796 797 788 799 600 801 802 803 604 BOS 808 807 808 809 810 

Development 11 D Education 811 812 813 814 815 816 817 818 819 820 821 822 823 824 825 826 827 828 829 830 831 a32 m ro4 ro5 B36 B37 roe ro9 MO 
5 D Research and Development 12 0 Government M1 M2 00 644 845 848 647 848 848 650 85t 852 053 654 655 656 857 059 059 650 861 852 863 864 866 866 687 866 059 870 

6 D Manufacturi ng 13 D Military 871 a12 a13 874 a15 67B en 678 a19 880 a01 682 883 684 685 685 687 688 689 890 891 892 663 894 895 896 897 896 899 900 
7 D Sales/Marketing 14 D Profession:; (Law, 901 902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 919 920 921 922 923 924 925 926 927 928 929 930 

8 0 Purchasing Medicine, Engineering, 931 932 933 934 935 936 937 938 939 9~ 941 942 943 944 845 946 947 946 949 950 951 952 853 954 955 958 957 958 959 960 
9 0 Personnel Architecture) ~-~~™~-~~mmmmmmmmmm~~-~~™~mm~m 

10 0 Education/T raining 15 0 Consulting 991 992 993 994 995 996 997 998 99910001001100210031004 1005 1006 100710081009 1010 1011 1012 10131014 1015 101610 171018 1019 1020 
11 0 01her: 16 0 Other Business Services 1021 1022 1023 1024 102 51026 1027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 1038 1039 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 

17 D Transportation,C. Please indicate yo ur 	 1051 1052 1053 1054 1055 1056 1057 1050 1059 1050 1061 1062 1063 1064 1055 1066 1067 1068 1069 1010 1011 10121013 1014 1015 '076 ion 10101019 1000 
Communications, Utilities 


18 D Other: _ _______ 

or ganization's primary business 	 10811082 108310841085 10861087 10881089 1090 1091109210931094 10951096 1097 1098 1099 1100 1101 1102 1103 1104 1105 11061107 1108 1109 1110 
activity: (Check one.) 	 111 1 1112 111311141115 1116 1117 1118 1119 112011211122 11 23 1124 11 25 11 26 1127 1128 11 29 1130 1131 1132 11 33 1134 1135 1136 11 37 1138 11 39 1140 

114 111421143114411451146114711481149115011511152 1153 1154 11551156 11571158 1159 1160 1161 116211631164116511661167 11681169 1170Computer-Related Businesses: 	 APRIL 
111111121113111411151116 11n 1110111911ao 1101110211BJ110411851186118111681189119o 1191119211931194 1195 1196 1197119a11991200I D Manufacturer (Hardware, Software) 	 IRSD002 
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You're paid to think. 
Sure, you play many important roles 

for your company. But most important, it's 
the way you think that's taken you this far, 
this fast. 

One way to get a little farther, a little 
faster, is to consider making the NEC Power­
Mate0 386/20 and Power Mate 2 part ofyour 
corporate climb. Because both help you do a 
faster, more thorough job ofworking and 
thinking. 

The PowerMate 386/20 is the one for 
sophisticated users with advanced applica­
tions. It's got the muscle and speed 
(20/8 MHz) to work with all off-the-shelf 386 
software, including Windows/386~-M UNIX0 

and XENIX~The power, storage and 
memory (up to 16 MB) to function as a file 
server. And add any one ofa broad range of 
peripherals and you're ready to tackle 

complex financial modeling, engineering or 
designing, as well. 

The Power Mate 2 was born to acceler­
ate your climb to the top. It's expandable. 
It's 80286-based and runs at 10/8 MHz. And 
it handles the day-to-day chores by deliver­
ing more than enough memory(up to 10.6 
MB) and storage to breeze through spread­
sheets, project management, even desktop 
publishing. 

Naturally, both power tools are part ofour 
complete family ofcompatible, top-quality 
PCs. All backed by a $22 billion company. 

To learn more about power tools for the 
thinking class, call us at 1-800-NEC-INFO. 
(in Canada, 1-800-343-4418). You'll be 
making a call that 
shows you've J. 

really done some trii.... rvr 
thinking. ,,L '-if 

CaC Computers and Communications NEC Information Systems, Inc ., 1414 1\\assachusctts Ave., Dept. 1610, Boxborough, MA 01719 

Software complimcms ofThrcc D Graphir.:s, Inc. Power Mate is a registered trademark of NEC Corpora1ion. Windows/386isa lradcmarkand XENIX isa registered lradcmark of Microsoft Corporal ion. UNIX isa registered tradr.:markof AT&T 
Imel is :l registered 1r.1dcmark of Imel Corporation.© 1988 NEC Corporation. 
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Get the power 
and performanceTandy® 

~~ 

of Intel's 80386 
...at 20 MHz.4000LX 

To streamline your heavy busi­
ness workload, tum to the Tandy 
4000 LX. With its 32-bit Intel® 
80386 microprocessor operating at 
20 MHz, the 4000 LX delivers a 
new level of performance to data­
base management and sophisti­
cated computer-aided design. 

Two megabytes of zero wait-state 
memory make the 4000 LX ready 
to use with MS® OS/2, as well as 
MS-DOS® software. With this 
much memory standard, the Tandy 
4000 LX is also ready to use as the 

hub of a powerful multiuser office 
system running SCO™ XENIX® 
software. And as a network file 
server in a 3Com® workgroup, the 
4000 LX provides 20 MHz perform­
ance for exceptionally high-speed 
data transfer. 

The Tandy 4000 LX is highly ex­
pandable. Three front-panel device 
slots and eight expansion slots give 
power users the flexibility needed 
in configuring the optimum sys­
tem. VGA graphics for desktop 
publishing, an Intel 80387 math 

Tandy Computers: Because there is no better value1~ 

coprocessor for math-intensive ap­
plications and SCSI technology for 
high-performance disk storage are 
but a iew of the many expansion 
options available. 

The Tandy 4000 LX comple­
ments our Tandy 4000-a 386™ 
machine operating at 16 MHz. 
The lMB Tandy 4000 is the cost­
effective solution for many high­
performance applications. 

The new generation Tandy 4000 
LX. From the best-selling family of 
PC compatibles made in America. 

ltad1e lhaeK 

Intel/Reg. TM and 386/TM Intel Corp. MS, MS-DOS and XENIX/Reg. TM Microsoft Corp. 
SCO/TM The Santa Cruz Operation. 3Com/Reg. TM 3Com Corp. COMPUTER CENTERS 

A DIVISION 0 F. TANDY CORPORATION 
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