
































































































































































































































































































































































































































































































































































































































NEW 
DEVELOPMENT 

ELECTROSTATIC 

Plotters, Printers New Proprietary 
Mfg. process, lower tooling & mfg. 
cost, Higher resolution 100-500 
dots/inch+ . For more info. Write: 
EQUIPMENT SERVICE COMPANY, 
4 78 West Hamilton #129, Camp­
bell, CA 95008 . 

CIRCLE 4,78 

DESIGN 
SUPER DECKS 

• Now 90,000 circultation - 75,000 
qualified Computer Design U.S . 
subscribers, plus 1 5,000 pass-along 
engineer inquirers 

• Six mailings in '84 - January, March, 
May, July, September and November 

• Less than a penny per card for 6 time 
users. 

•Rates start at $1195 .00 and go down 
with frequency. 

• Closing 21 st of previous month of 
mailing . 

Contact Shirley Lessard, Computer 
Design, 11 9 Russell St, Littleton, MA 
01460. Tel: Toll Free (800)225-0556 . 

CIRCLE 481 

LIKE NEW PRODUCTS 
For free catalog, 

phone toll-free (800)225-1008 
In Massachusetts (61 7)938-0900 
GENSTAR REI SALES COMPANY 

6307 DeSoto Ave, Suite J, 
Woodland Hills, CA 91367 . 

CIRCLE 476 

CBX 232 SERIAL 1/0 iSBX* MODULE 
provides a low power synchronous/ 
asynchronous RS232C serial interface with 
software programmable baud rate generator. 
Two user definable 16 bit programmable . 
counter/timers. All-CMOS design requiring 
only 10mA@ 5V typ. and 5mA@ ± 12V 
typ. $237.00 single-piece price. Contact Bill 
LOng, DIVERSIFIED TECHNOLOGY, PO Box 
748, Ridgeland, MS 39157. Tel : (601) 
856-4121 . 
•TM Intel 

Serial 1/0 Module CIRCLE 479 

Complete line of brushless D.C. fans which 
are available in four standard frame sizes, 
119 mm, 92 mm, 80 mm and 60 mm. The 
fans are available in 12 V and 24 V. They 
have precision ball bearings, brushless 
motors, low noise levels and locked-rotor 
protection. The fans are available from stock 
to six weeks delivery. Contact: BEA COM­
PONENTS, 3190 Coronado Drive, Santa 
Clara, CA 95051. Tel : (408) 980-1844. 

CIRCLE 482 

VME TEST SET 
The TS-805 VME bus test set is a table top 
open frame chassis that is ideal for testing 
or developing VME bus boards. It comes 
complete with a five slot VME Electronic 
Solutions VME card cage , power supply, 
and a control/ indicator panel on a sturdy 
aluminum base. By using lightweight 
aluminum and a switching power supply, 
the TS805 weighs only eight pounds, 
perfect for portable use. The 75 watt swit­
ching power supply provides DC power at 
+ 5, + 12, and - 5 and - 12 volts, with a 
maximum current output of 1 5 amps and 
+ 5 volts. For Technical or Application 
Assistance call : 800-854- 7086 . In 
California 800-772-7086 . CIRCLE 477 

6 

RS232 or 8 BIT PARALLEL 
MINI CASSETTE SYSTEM 

e LOW COST- $388 @ 100 UNITS• 
• Microprocessor Controlled 
• > 200K Bytes Formatted/Tape 
• Variable Baud Rate ( 110-9600) 
• Error Rate 1 in 10 to the 9th 
• Small - 3" x 3.5" x 5" W/0 Case• 

21 OTHER CARTRIDGE, CASSETTE, FLOPPY 
SYSTEMS WITH STORAGE TO 12 MEGABYTES 
Basic Drive with R/W Electronics Start at $150 
ANALOG & DIGITAL PERIPHERALS INC 

(.\r.v;y\ Troy, Ohio 45373 

Il
<'. >Il 815 Diana Drive 

513/339-2241 
<'. > 1WX 810/450-2685 

Branch Off: Oklahoma City OK - Factory: Yucca Valley.CA 

CIRCLE 483 
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C CJ * SALES OFFICES 
Home Office 
119 Russell St., Littleton, MA 01460 
(617) 486-9501 

Marketing Director, Robert Billhimer 
Ad Traffic Coordinator, Debra Friberg 
Systems Showcase/ Postcard Deck, Shirley Lessard 
List Rental, Robert Dromgoole 
Classified/ Recruitment, Shirley Lessard 

New England/ Upstate New York 
Barbara Arnold 
119 Russell St., Littleton, MA 01460 
(617) 486-9501 

Mid-Atlantic/ Southeast 
Richard V. Busch 
40 Stony Brook Lane, Princeton, N.J. 08540 
(609) 921-7763 
Eleanor Angone 
74 Brookline Ave., E. Atlantic Beach, NY 11561 
(516) 432-1955 

Midwest & Colorado 
Berry Conner 
88 West Schiller St., Suite 2208, Chicago, IL 60610 
(312) 266-0008 

Southwest 
Steve Lassiter 
1200 S. Post Oak Blvd., Houston, TX 77056 
(713) 621-9720 

Southern California 
Buckley/ Boris Associates 
Tom Boris, John Sabo 
2082 SE Bristol, Suite 216, Santa Ana, CA 92707 
(714) 957-2552 

ADllDEX 
Able Computer ...................................................... 106 
ACM/Siggraph '84 ................................................. 245 
Advanced Micro Devices .................................. 14, 15 
Airpax Corp ............................................................ 127 
Alpha Wire Corp .................................................... 270 
American Automation .......................................... 260 
American Magnetics Corp ................................... 272 
AMP .................................................................... 18, 19 
Amphenol ...................................................... 252, 253 
Analog & Digital Peripherals ............................... 303 
Applied Circuit Technology ................................... 85 
AMCC ..................................................................... 135 
Atasi Corp .......................................................... 54, 55 
AT&T Technologies ................................... 87-92, 203 
Audiotronics ......................................................... 279 
Axiom Corp ............................................................ 179 

Barco lndustries ................................................... 228 
Berlitz/Agnew Tech-Tran ...................................... 128 
Bowman Electronic Associates .......................... 303 
Burr-Brown Corp ................................................... 306 

304 COMPUTER OESIGllllMay 1984 

Northern California 
Buckley/ Boris Associates 
Tom Boris, John Sly 
920 Yorkshire Drive, Los Altos, CA 94022 

Northwest 
Buckley/ Boris Associates 
Tom Boris 
2082 SE Bristol, Suite 216, Santa Ana, CA 92707 
(714) 957-2552 

International 
International Sales Manager 
Eric Jeter 
1200 S. Post Oak Blvd., Houston, TX 77056 
(713) 621-9720 

U.K. and Scandinavia 
David Betham-Rogers, David M. Levitt 
tel: 222-0744 
12 Caxton Street, Westminster, London SWlH OQS 

France, Belgium and 
S. Switzerland 
Daniel R. Bernard-354-5535 
Prominter, 247 rue Saint Jacques, 75005 Paris 
telex: 250303 Public Paris 
(Pour Prominter no. 9102) 

Holland, Austria, W. Germany, 
Switzerland & Eastern Europe 
Heinz Gorgens-0 21 53/ 89988, 89989 
4054 Nettetal 1, West Germany, Krugerpfad 1 

Japan 
Sumio Oka & Shigeo Aoki-502-0656 
International Media 
Representatives Ltd. 
2-29, Toranomon 1-chome 
Minato-ku, Tokyo 105 
telex: J2263 3 '(TMl 

CalComp ................................................................ 156 
Callan Data Systems .............................................. 73 
Century Computer ................................................ 266 
Charles River Data Systems ................................ 125 
Cherry Electrical Products ..................................... 31 
Chrislin lndustries .................................................. 36 
Chromatics .............................................................. 12 
Cipher Data Products ....................................... 52, 53 
C & K Components ............................................... 139 
Comchek lnternational .......................................... 57 
Compower Corp .................................... 285, 287, 289 
Control Data Corp ................................................... 80 
Convergent Technologies ................................ 78, 79 
Cubit ...................................................................... 292 
Custom Systems .................................................. 254 

Datacopy ................................................................ 280 
Data General Corp .................................................. 26 
Dataram Corp ...................................................... 7, C3 
Davidge Corp ........................................................... 74 
DEXP0 ................................................................... 301 



ADllDEX 

Digi-Data Corp ....................................................... 281 Materials Development Corp ............................... 267 
Digital Engineering ............................................... 181 MOB Systems .......................................................... 17 
Distributed Computer Systems ........................... 291 Measurement Systems .......................................... 20 
Diversified Technology ........................................ 303 
Dual Systems ......... ~ ...................................... 294, 295 

MegaTape .............................................................. 144 
Meg~tek Corp ......................................................... C2 

Dysan ..................................................................... 151 Memorex .................................................................. 71 
Micro Memory ....................................................... 191 
Mitsubishi Electronics America .......................... 215 

Electronic Solutions ................................. 48, 64, 303 Molex ............ : ........................................................ 308 
Emulex ........................................................... 120, 121 
Emulogic ........................................................ 236, 237 

Molon Motor & Coil Corp ....................................... 86 
Monolithic Memories ................................... 142, 143 

Equipment Service Co .......................................... 303 Motorola Semiconductor ... 62, 63, 129-132, 140-141 
Excelan ...................................................................... 9 

National Semiconductor ............................ 21, 22, 23 
Fairchild Bipolar ..................................................... 99 NCR Corp ....................................................... 204, 205 
Fairchild Digital ................................................ 60, 61 NEC America ................................. 184, 185, 208, 209 
Faraday Electronics ............................................... 75 NEC Electronics USA ................................... 160, 161 
Floating Point Systems .................................... 50, 51 Nova Graphics lnt'I Corp ...................................... 220 
Forward Technology .............................................. 30 
Fujitsu America, Component Div .................... 34, 35 
Fujitsu America, Storage Pdts Div ...................... 162 Oki data Corp ........................................................... 37 

Omnibyte Corp ...................................................... 231 
Otari Electric Co ................... , ............................... 159 

Gates Energy Systems ......................................... 283 
General Dynamics ................................................ 307 
Genicom ................................................................ 164 Pactec Corp ........................................................... 277 
Genisco Computers Corp .................................... 201 Panasonic ...................................................... 101, 248 
Genstar REI Sales Co ........................................... 303 Plasma Graphics Corp ......................................... 235 
Gould, DeAnza Imaging Div ................................. 189 Plessey Microsystems ......................................... 115 
Gould, Computer Systems Div .............................. 32 
Grant Hardware Co ............................................... 113 

Priam .............................................................. 216, 217 
Princeton Graphic Systems ......................... ~ ....... 177 

GTCO Corp ............................................................ 147 Privac ..................................................................... 166 
Pyramid Technology ......................................... 38, 39 

Heurikon Corp ....................................................... 276 
Hewlett Packard ............................................ 194, 195 Oantex ................................................................... 240 
Hitachi America Ltd .............................................. 259 Qume .............................................................. 238, 239 
Honeywell TID ....................................................... 186 
Houston lnstrument ................................................. 4 
Hunter & Ready ..................................................... 247 Racal·Redac ...................................................... 40, 41 

Real-Time Computer Science .............................. 282 
Ridge Computers .......................................... 268, 269 

IBM ........................................................................... 69 Rogers Corp .................................. , ....................... 290 
lkegami Electronics .............................................. 111 
Imagen Corp .......................................................... 263 
Imaging Technology ............................................... 16 Science Accessories ............................................ 262 
Industrial Programming ....................................... 122 Seagate Technology ................................... 45, 47, 49 
Intel Systems ..................................................... 42, 43 Seiko lnstruments ................................................ 286 
Iomega Gorp ............................................................ 95 Shugart Corp ................................................. 206, 207 
ltaltel .................................................................. 24, 25 Silicon General... ........................................... 226, 227 

Sky Computers ...................................................... 264 
Spectrum Control ................................................... 59 

Kenn~dy Co ............................................................... 1 Stackpole Components Co .......................... 218, 219 
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ADllDEX 

Step Engineering .................................................. 257 Versitron ................................................................ 275 
Syte Information Technology ............................... C4 Visual Technology ................................................ 173 

Tauber Electronics ............................................... 265 Western Graphtec ................................................. 210 
TEAC ...................................................................... 297 Wihtek Corp ........................................................... 303 
Tektronix .................................... 10, 11, 149, 182, 183 
Telebyte Technology ............................................ 273 

Wyse Technology ................................................. 293 

TeleVideo Systems ................................................. 97 
Telex Con;iputer Products .................................... 251 Xebec ............................................................. 104, 105 
Texas lnstruments ........................................ 152, 153 
Toshiba America ........................................... 154, 155 
Trilog ............•......................................................... 213 ZAX Corp ........................................ 116, 117, 118, 119 

Zenith Radio Corp ................................................... 67 TRW Power Semiconductors .............................. 196 
Zilog ................................................................... 76, 77 

Unitronix Corp ......................................................... 33 

VCA Corp ............................................................... 274 
Vectrix .................................................................... 109 
Versatec, a Xerox Co .................................... 102, 103 

The AD INDEX is published as a service. The publisher does not 
assume any liability for errors or omission . 

SOFTWARE ENGINEERS 
IS THIS THE OPPORTUNITY YOU'VE BEEN LOOKING FOR? 

YOU'LL BE CREATING ... 
innovative, state-of-the-art software designs for unique, 
personal computer instrumentation systems! 

YOU'LL BE PARTICIPATING ... 
in a uniquely rewarding environment-a start-up venture 
supported by a strong, growing company! 

YOU'LL BE ENJOYING ... 
one of the leading "quality of life" communities in the 
U.S.- Tucson, Arizona. 

We have exciting plans for leading edge, small-com­
puter-based instrumentation, and we're creating a new 
business venture, from the ground up, to capitalize on 
them. 

We're now putting together a select team of individu­
als-people with ability, ideas and motivation . 

Think about it-

... IJlll!ll., A UNIQUE OPPORTUNITY TO CONTRIBUTE 
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A CHALLENGING START-UP ENVIRONMENT 
A HIGHLY DESIRABLE LIVING ENVIRONMENT 

Interested? Let's talk about it. Send a resume and a 
short letter telling us about yourself. 

Write: 
Burr-Brown Corporation 
1691 W. Grant Road. #102C 
Tucson. Arizona 85745 

BU .... · llNOINN® 

IEIEll 

An Equal Oppo rtunity Employer M/ F/ H 

Like to write? 
The editors invite you to 
write technical articles for 
Computer Design. For a 
free copy of our Author's 
Guide, circle 503 on the 
Reader Inquiry Card. 



General Dynamics Data Systems Division helps shape the future to create a more exciting future. 
of many significant programs at its major locations in San Diego, The Data Systems Division gives you the chance to join one of the 
California; Fort Worth, Texas; and Norwich, Connecticut; as well as at most skilled teams in the industry today, and offers excellent salaries 
satellite locations including Detroit, Michigan, and Pomona, California. and benefits. 
We provide diverse support functions for such high-technology If you're interested in shaping your own future on our innovative 
programs as the F-16 multimission fighter/attack aircraft, the Ml main support team, one of our opportunities listed below may be just right 
battle tank, nuclear-powered submarines, and the entire family of for you. 
cruise missiles. Throughout our division you'll find a variety of For immediate consideration, send your resume to the Vice 
opportunities to apply your own scientific and engineering expertise President/Director at the Data Center of your choice. 

PRODUCT SOFI'WARE CAD/ CAM ENGINEERING SYSTEMS 
- Bachelor's and/ or Master's degree, and 

3-8 years' experience. 
-SKILL.5: FORTRAN, JOVIAL, PASCAL, Ada, 

Assembly Languages, Applied Math, 
Data Bases, Operating Systems, 
Documentation (MIL Standards) . 

- APPLICATIONS: Command & Control 
Software (Guidance, Navigation, C3I, 
Display Systems, Executive & System 
Support Software), Mission Planning, 
Data Handling & Communication, 
Automatic Testing Equipment/ 
Simulations, Image Processing, 
Estimation & Control Theory. 

- Embedded Systems: Real-Time Software. 

- Bachelor's and/or Master's degree, and 
3-8 years' experience. 

- SKillS: FORTRAN, Ada, Assembly 
Languages, IBM, CDC & VAX Operating 
Systems, Computational Geometry, 
Infonnation Modeling & Data 
Dictionaries. 

- APPLICATIONS: Turn-key Graphic 
Systems, Solid Modeling, Robotics, 
CNC-DNC, Real-Time Processing 
Control, Group Technology. 

- CADAM, CAT/A, Computervision, 
SC/CARDS, Model 204, Systems 
Engineering, Group Management. 

- Bachelor's and/ or Master's degree, 
and 3-8 years' experience. 

- SKillS: Simulation Languages, 
FORTRAN, COBOL & IBM Assembler, 
TSO, SPF, DISSPLA, RAMIS, Scientific 
Programming and Microcomputer 
experience. 

-APPLICATIONS: Simulation, SLAM, 
Manufacturing, Operations Research, 
Image Processing, Graphics Application 
Development, Sneak Circuit Analysis, 
Program Marketing. 

U.S. CITIZENSHIP REQUIRED 
Equal Opportunity Employer, M/F 

GENERAL CVNAMICS 

Data Systems Division 

WESTERN CENTER 
P.O. Box 85808, Drawer 002 

San Diego, CA 92138 

CENTRAL CENTER 
P.O. Box 748, Drawer002 

Fort Worth, TX 76101 

EASTERN CENTER 
I 00 Winnenden Rd., Drawer 002 

Norwich, CT 06360 



C-Grid: the Molex .100" x .100"· 
PCB interconnection system. 

Tin plated for-----.....;!~~(!; 
improved solderability 

C-Grid is the most advanced high density interconnection 
system Molex has ever designed for board-to-board, 
wire-to-board and wire-to-wire applications. It features 
selective plating, for the highest performance at the lowest 
cost, and offers you a wide variety of companion products 
for convenient design flexibility and reliability. 

The C-Grid system achieves its high density capability 
by using .025" (0,64mm) square pins for the male 
connector parts, set in a .100" x .100" (2,54 x 2,54mm) 
matrix. The pins can either be placed directly in the board 
or used in volume with wafer bodies. 

To load loose pins into the PC board, Molex offers a 
patented single- or Multi-Pinsetter® capable of up to 
156,000 insertions per hour - the fastest on the market. 

Shrouded and unshrouded headers are available in 
straight and right-angle wafer bodies. 

First in Customer Service . . . Worldwide 

Segmented 
wafer body separates 
into smaller units 

IDT'" insulation displacerr 
terminal accepts discrete 1 

or ribbon cc 

Standard extruded cover. 
Optional polarizing 
cover is available 

Selective go 
plating on conta 
area of dual bea 

contact termin 

The #8676 dual-row, insulation displacement 
connectors are stackable , end-to-end , and feature IDT™ 
terminals with mass termination application tooling 
available to help you achieve greater cost savings 
in your assembly operations. 

Molex closed-or open-end shunts make it easier and 
less expensive to retrofit board circuitry by avoiding DIP 
switches. 

Molex also offers a female connector (7990-series) to t 
soldered to one board and mated with the .025" (0,64mm 
pins on another. Its features include low mating force , ea: 
of insertion and improved solderability. 

For more information on our C-Grid interconnection 
system, contact the Molex office nearest you. 

Corporate Headquarters: 2222 Wellington Court, Lisle, Illinois 60532 Phone: (312) 969-4550 Telex: 27-0072/25-4069 
European Headquarters: Molex House, Church Lane East, Aldershot, Hants, England GU11 3ST Phone: (0252) 318221Telex:851858988 
Far Eastern Headquarters: 5-4, 1-Chome Fukami-Higashi, Yamato-Shi, Kanagawa Pref., Japan Phone: (462) 614500 Telex: 781-03872486 
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Not just 
more capacity; 
more capability 
Motorola's 68000 is a winner, and Advanced error handling: The DR-680 
using this popular microprocessor in provides an on-board control and status 
a VERSAbus/VERSAboard register (CSRl which allows program 
configuration is a smart move. control of ECC functions and contains the 
Dataram's single-board 1.0 MB DR-680 diagnostic information required for error 
can make it even smarter. Increased analysis. The CSR can be read or written 
single-board memory capacity means via the VERSAbus. Additionally, the DR-680 
lower power, less space, higher greatly increases reliability by performing 
reliability, and lower cost ... and the error "sniffing" and error "scrubbing" 
DR-680 provides a lot more! during refresh operations. 

More speed: Ability to perform match compatibility: Dataram's DR-680 is 
cycles reduces access/cycle times by compatible with Motorola's EXORmacs, 
allowing immediate reading of data IBM System 9000, and all other 
registers when adjacent words/bytes are VERSAbus-based systems. 
accessed. EXORmacs VERSAbOard and VERSAbus are registered trademarks of Motorola Inc 

For more information, call oataram today at <609> 799-0071. 

~ 
Dataram Corporation D Princeton Road D Cranbury, NJ 08512 o (609l 799·0071 o TWX 510-685-2542 
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·-

If you want to get technical about it*, call or writE 

INFORMATION TECHNOLOGY INC. 
I I 339 Sorrento Valley Road, San Diego, CA 92 I 21 
(619) 457-2270/TWX: 910-337-1258 

CIRCLE 153 

*A powerful, flexible, networked. multi-user. multiprocessor OEM 
computer system featuring AT&T's UNJXT"". Xerox'sT"" Smalltalk-8tJT"". 
64-bit floating point, alpha-numeric terminal support, and integrated graphics. 
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