










































































































































































































































































































































































































































































































































































We're hot. 

And the competition's bothered. 
At LSI Logic, we're already the ASICs company. 
Now we're looking beyond today's achievements. 
To become the premier supplier of RISC and 
RISC/ASIC solutions. And we're closing in fast. 

So it 's no wonder the competition's bothered. 
Instead of offering one high performance RISC 
alternative, we provide two: MIPS'" and SPARC" 
And our acknowledged expenise lets us do it in 
months. Not years. This means you can pursue 
a lucrative niche from all angles-MIPS, SPARC 
and ASIC. 

Either way you look at it, we've got the jump on 
the rest of the industry. As they struggle to follow, 
we're aggressively pursuing tomorrow's milestones. 
Join us now, and take the lead- in one of the 
hottest areas of technology. 

ASIC PRODUCTS 
Applications Design Engineers 
CAE Support Engineers 
ASIC Memory Circuit Design Engineers 
Design Engineers/ Modeling 
*UNIX® Systems Programming Manager 
Logic Designers 
Technical Writers 
Software Engineers 
Data Communications Engineers 
UNIX Systems Programmers 
For these Milpitas positions, please forward your 
resume to Job #EDN/RM3 at LSI Logic 
Corporation, 1551 McCarthy Blvd. , Milpitas, 
CA 95035. 

Yield Enhancement Engineer 
Process Engineers 
• Plasma Etch • Thin Film • Photolithography 
For these Milpitas positions, please forward your 
resume to job #EDNIJE3 at LSI Logic 
Corporation, 1551 McCarthy Blvd., Milpitas, 
CA 95035. 
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Test/Prototype Engineer 
Process Engineers 
• Diffusion • Ion Implant 
• Reticle • Photolithography 
R&D Process Development Engineers 
• BiCMOS • Process Integration 
• Photolithography • Multichip 
For these Santa Clara positions, please forward 
your resume to Job #EDNIGM3 at LSI Logic 
Corporation, 3115 Alfred Street, Santa 
Clara, CA 95054. 

Test Engineers 
TAB Engineers 
Packaging Engineers 
Assembly Supervisor 

Production Supervisor 
Production Trainer 
Visual Engineer 

For these Fremont positions, please forward your 
resume to job #EDNILE3 at LSI Logic 
Corporation, 48580 Kato Road, Fremont, 
CA 94539. 

Quality Assurance Reliability/Quality 
Engineers Assurance 

Test Engineers Engineering Director 
Product Engineers Test Engineering 
Program Managers Manager 
For these Milpitas positions, please forward your 
resume to Job #EDN IBS3 at LSI Logic 
Corporation, 1551 McCarthy Blvd., Milpitas, 
CA 95035. 

LSI 

Customer Training Engineers 
Product Marketing Engineers 
• Software • Analog/Digital • Engineering 
For these Milpitas opportunities, please forward 
your resume to job #EDN /RS3, LSI Logic 
Corporation, 1551 McCarthy Blvd., Milpitas, 
CA 95035. 

MICROPROCESSOR 
PRODUCTS 
Microprocessor Engineering 
• Logic Design Engineers (SPARC & MIPS) 
• Applications Engineering Manager 
• Applications Engineers 
• Software Development Engineers 
• Training & Support Manager 

Microprocessor Marketing 
• Product Marketing & 

Tactical Marketing Engineers 
-SPARC -0/S and Compilers 
-MIPS -Development Systems 

• Development Tools Manager 
•Real Time O/S Manager 
•Technical Publications Manager 
• Computer Business Manager 
For the Microprocessor Engineering and Marketing 
positions, please forward your resume to Job 
#EDN/BR3 at LSI Logic Corporation, 1551 
McCarthy Blvd. , Milpitas, CA 95035. 

By identifying the most favorable benerits and 
investment programs, we're able to pro\-ide a 
well·rounded employment package which includes 
relocation assistance, medical/dental/life insurance, 
vision care, a 40l(k) plan, stock option and stock 
purchase plans, and tuition reimbursement . An 
equal opportunity employer. Principals only, please. 
.\ UPS is a trademark of .\UPS Computer Systems. 
SPARC 1s a 1rademark of Sun ).\icros\"stems. Inc. 
• l'NIX ! is a registered trademark of :-\T&T Bell Labs. 
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THE REWARDS O F WORKING TOGETHER 

@§IF 
~rating system 

of the future. 

''Trademark of Digital Equipment Corporation 
tTrademark of AT&T 
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As a founder of OSF, 
Digital indicated to the 
industry its corporate 
support for open systems. 
Now, we are investing 
heavily to ensure that 
Digital's customers get the 
highest quality, best cost­
performance open systems 
available. 

Digital's VAX/VMS':­
operating system is an ac­
knowledged leader among 
proprietary operating sys­
tems. We're aggressively 
developing OSF-compliant 
software which will be of 
equivalent stature. 

The recent industry 
developments in open 
systems software have 
created a ground-floor 
opportunity. Digital's 
Seattle Software Engineer­
ing Group is now seeking 
outstanding architects and 
developers to help us de­
velop leadership operating 

system software. Those 
who join us now will 
participate in the estab­
lishment of a new soft­
ware dynasty. 

You'll need 8-10 years of 
experience m one or more 
of the following: 

• Major operating sys­
tems, especially UNIXt 

• OLTP 
• Distributed systems, 

client server model 
• Architectural design 
• Compilers 
• Modern development 

environment 
• Database systems 
• I/O design 
• Security, secure systems 

For consideration, or 
more information about 
this exciting opportunity, 
please send your resume 
to: L. Taylor, Manager, 
Dept. 0201-9800, Digital 
Seat tle Engineering 
Group, Digital Equipment 
Corporation, 14475 N E 
24th, Bellevue, WA 98007. 
Proof of legal right to 
work in the U.S. is 
required. 
We are an affirmat ive 
action employer. 

Digital 
lias 
it 

now. 
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,fi~=:o~~~ 
Thj)' N:~y's major research, development, test and 
evaluation activity, the Naval Weapons Center, 
China Lake, has openings in design, test and 
evaluation in the following areas: 

Microwave and RF Circuits and Subsystems 
Microwave RF Missile Guidance 
Microwave Antennas 
Digital Analog Slgnal Processing 
Missile Test Equipment 
Target Signature, Modeling and Reduction 

Salaries to 51,354 
Applicants should have a Bachelor's degree in 
Electronic Engineering or Physics with at least two 
years of experience in one or more of the above areas. 
Advanced degrees are highly desirable. 

Interested candidates should apply to: 
Naval Weapons Center 
Code 22202 
Announcement 222-39-8 •• 

China Lake, CA 93555 .nc 
An Equal opportunity Employer/ 
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US Citizenship required 

If You're Looking 
For a Job, 

You've Come to 
The Right Place. 

EON CAREER 
OPPORTUNITIES 

EDN 

1989 Editorial Calendar and Planning Guide 

Issue Recruitment EDN EDN News 
Date Deadline Editorial Emphasis Edition 

Jan . 5 Dec. 15 Power Semiconductors, 
Computer Peripherals Closing: Dec. 20 
Software Mailing: Jan . 12 

Jan . 19 Dec. 29 Computer Boards, Closing: Jan . 6 
Analog ICs Mailing: Jan . 26 

Feb. 2 Jan . 12 Semicustom !Cs, Closing: Jan . 20 
Computer Boards Mailing: Feb. 9 

Feb. 16 Jan . 26 Display, Analog !Cs Closing: Feb. 3 
Mailing: Feb. 23 

Mar. 2 Feb. 9 Digital !Cs, Closing: Feb. 16 
CAE Mailing: Mar. 9 

Mar. 16 Feb. 23 CAE, Closing: Mar. 3 
Analog !Cs Mailing: Mar. 2 3 

Mar. 30 Mar. 9 Integrated Circuits, Closing: Mar. 1 7 
Computer Boards Mailing: Apr. 6 

Apr. 13 Mar. 23 Test & Measurement, Closing: Mar. 31 
Digital !Cs Mailing: Apr. 20 

Apr. 27 Apr. 6 Communications Technology 
Special Issue Closing: Apr. 13 

Communication !Cs Mailing: May 4 

May 11 Apr. 20 Analog Technology 
Special Issue Closing: Apr. 28 

Computer Peripherals Mailing: May 18 

May 25 May 4 Digital !Cs, 
Computer Peripherals Closing: May 25 

June 8 May 18 Components, Mailing: June 15 

Digital !Cs 

June 22 June 1 Semicuscom !Cs, Closing: June 9 
Computer Boards Mailing: June 29 

July 6 June 15 Product Showcase - Closing: June 22 
Volume I, Power Supplies Mailing: July 13 

July 20 June 29 Product Showcase -
Volume 11 , Components Closing: July 21 

Aug. July 13 Integrated Circuits , Mailing: Aug. 10 

Computer Boards 

Aug. 17 July 27 Military Electronics 
Special Issue Closing: Aug. 4 

Military Software Mailing: Aug. 24 

Sept . 1 Aug. 10 Test & Measurement, Closing: Aug. 18 
Integrated Circuits Mailing: Sept. 7 

Sept . 14 Aug. 24 Industrial Produce Showcase, Closing: Aug. 30 
Digital !Cs Mailing: Sept. 21 

Sept. 28 Sept . Integrated Circuits , Closing: Sept . 15 
Computer Peripherals Mailing: Oct. 5 

Oct. 12 Sept. 21 DSP Chip Directory, Closing: Sept. 2 8 
Integrated Circuits Mailing: Oct . 19 

Oct. 26 Oct . 5 Test & Measurement 
Special Issue 

Computers & Peripherals Closing: Oct. 27 

Nov. 9 Oct. 19 CAE, Integrated Circuits Mailing: Nov. 16 

Nov. 23 Nov. 2 16th Annual ,,Pl/LC Directory, Closing: Nov. 9 
Integrated Circuits Mailing: Nov. 30 

Dec. 7 Nov. 16 Product Showcase -
Volume I, Closing: Nov. 22 
Power Supplies Mailing: Dec. 14 
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ED N's 
CHARTER 
EDN is written for profes­
sionals in the electronics in­
dustry who design, or man­
age the design of, products 
ranging from circuits to sys­
tems. 

EDN provides accurate, de­
tailed, and useful information 
about new technologies, 
products, and design tech­
niques. 

EDN covers new and devel­
oping technologies to inform 
our readers of practical de­
sign matters that will be of 
concern to them at once or 
in the near future. 

EDN covers new products 
• that are immediately or 

imminently available for 
purchase 

• that have technical data 
specified in enough de­
tail to permit practical 
application 

• for which accurate price 
information is available. 

EDN provides specific "how 
to" design information that 
our readers can use immedi­
ately. From time to time, 
EDN's technical editors un­
dertake special "hands on" 
projects that demonstrate 
our commitment to readers' 
needs for useful information. 

EDN is written by engineers 
for engineering professionals. 

EDN 
275 Washington St 
Newton, MA 02158 
(617) 964-3030 

EDN January 5, 1989 

BUSINESS/CORPORATE STAFF 

Peter D Coley 
VP/Publisher 
Newton, MA 02158 
(617) 964-3030; Telex 940573 
Ora Dunbar, Assistant/Sales Coordinator 

Mark J Holdreith 
Advertising Sales Director 
Newton, MA 02158 
(617) 964-3030 
Heather McElkenny, Assistant 

Deborah Virtue 
Business Director 
Newton, MA 02158 
(617) 964-3030 

NEW ENGLAND 
John Bartlett , Regional Manager 
Chris Platt, Regional Manager 
199 Wells Ave 
Newton, MA 02159 
(617) 964-3730 

STAMFORD 06904 
George Isbell , Regional Manager 
8 Stamford Forum, Box 10277 
(203) 328-2580 

NEW YORK, NY 10011 
Daniel J Rowland , Regional Manager 
249 West 17th St 
New York, NY 10011 
(212) 463-6419 

PHILADELPHIA AREA 
Steve Farkas, Regional Manager 
487 Devon Park Dr, Suite 206 
Wayne , PA 19087 
(215) 293-1212 

CHICAGO AREA 
Clayton Ryder, Regional Manager 
Randolph D King, Regional Manager 
Maris Listello, Telemarketing 
Cahners Plaza 
1350 E Touhy Ave , Box 5080 
Des Plaines, IL 60017 
(312) 635-8800 

DENVER 80206 
John Hull, Regional Manager 
44 Cook St 
(719) 388-4511 

DALLAS 75243 
Don Ward , Regional Manager 
9330 LBJ Freeway, Suite 1060 
(214) 644-3683 

SAN JOSE 95128 
Walt Patstone, Regional Manager 
Bill Klanke , Regional Manager 
Ph ilip J Branon , Regional Manager 
James W Graham, Regional Manager 
3031 Tisch Way, Suite 100 
(408) 243-8838 

LOS ANGELES 90064 
Charles J Stillman, Jr 
Regional Manager 
12233 W Olympic Blvd 
(213) 826-5818 

ORANGE COUNTY/SAN DIEGO 92715 
Jim McErlean, Regional Manager 
18818 Teller Ave, Suite 170 
Irvine, CA 
(714) 851-9422 

PORTLAND, OREGON 97221 
Pat Dakin, Regional Manager 
Walt Patstone, Regional Manager 
1750 SW Skyline Blvd , Box 6 
(503) 297-3382 

UNITED KINGDOM/BENELUX 
Jan Dawson, Regional Manager 
27 Paul St 
London EC2A 4JU UK 
44 01-628 7030 
Telex : 91491 1; FAX: 01-628 5984 

SCANDINAVIA 
Stuart Smith 
27 Paul St 
London EC2A 4JU UK 
01-628 7030 
Telex: 914911 ; FAX: 01-628 5984 

FRANCE/ITALY/SPAIN 
Alasdair Melville 
27 Paul St 
London EC2A 4JU UK 
01-628 7030 
Telex : 914911 ; FAX: 01-628 5984 

WEST GERMANY/SWITZERLAND/AUSTRIA 
Wolfgang Richter 
Sudring 53 
7240 Horb/Neckar 
West Germany 
49-7451-7828; Telex: 765450 

EASTERN BLOC 
Uwe Kretzschmar 
27 Paul St 
London EC2A 4JU UK 
01-628 7030 
Telex: 914911 ; FAX: 01-628 5984 

FAR EAST 
Ed Schrader, General Manager 
18818 Teller Ave, Suite 170 
Irvine, CA 92715 
(714) 851-9422; Telex: 183653 

HONG KONG 
John Byrne & Associates Ltd . 
1613 Hutchison House 
10 HGarcourt Road 
Central Hong Kong 
Tel. 5-265474 
Tix: 61708 WEDIN HX 
Fax: 5-8106781 

JAPAN 
Kaoru Hara 
Dynaco International Inc 
Suite 1003, Sun-Palace Shinjuku 
8-12-1 Nishishinjuku, Shinjuku-ku 
Tokyo 160, Japan 
Tel: (03) 366-8301 
Telex: J2322609 DYNACO 

KOREA 
Kim Kyong-Hae, BK International 
Won Chang Bldg, 3rd Floor 26-3 
Yoido-dong, Youngdungpo-ku 
Seoul 150, Korea 
Tel : 785-6665; FAX: 784-1915 
Telex: K32487 BIZKOR 

SINGAPORE/MALAYSIA/INDONESIA/THAILAND/ 
THE PHILIPPINES/AUSTRALIA/NEW ZEALAND 
Asia Pacific Media House PTE Ltd 
Peter Cheong 
100 Beach Rd 
#24-03 Shaw Tower 
Singapore 0718 
Tel : 2915354; Telex: RS 50026 MESPL Y 

TAIWAN 
Acteam International Marketing Corp 
6F, No 43, Lane 13 
Kwang Fu South Rd 
Mailing Box 18-91 
Taipei, Taiwan AOC 
760-6209 or 760-621 o 
Telex: 29809; FAX: (02) 7604784 

PRODUCT MART 
Joanne Dorian, Manager 
249 West 17th St 
New York, NY 10011 
(212) 463-6415 

INFO CARDS 
Donna Pono 
Newton, MA 02158 
(617) 558-4282 

CAREER OPPORTUNITIES/CAREER NEWS 
Roberta Renard, National Sales Manager 
(201) 228-8602 

Janet 0 Penn, Eastern Sales Manager 
(201) 228-8610 
103 Eisenhower Parkway 
Roseland, NJ 07068 

Mary Beth West , Western Sales .Manager 
12233 West Olympic Blvd 
Los Angeles, CA 90064 
(213) 826-5818 

Staci Comstock , Sales Assistant 
(201) 228-8608 
FAX: 201-228-4622 

Wendy A Casella, Advertis ing/Contracts Coordinator 
Nan E Coulter, Advertising/Contracts Coordinator 
Aileen B Turner, Advertising/Contracts Coordinator 
(617) 964-3030 

William Platt, Sr, Vice President , Reed Publishing USA 
Cahners Magazine Division 
Terry McDermott, President , Cahners Publishing Co 
Frank Sibley, Group Vice President, Electronics/Computers 
Tom Dellamaria, VP/Production & Manufacturing 

Circulation 
Denver, CO: (719) 388-4511 
Sherri Gronli, Group Manager 
Eric Schmierer, Manager 

Reprints of EON articles are available on a custom 
printing basis at reasonable prices in quantities of 500 
or more. For an exact quote, contact Joanne R 
Westphal , Cahners Reprint Service, Cahners Plaza, 
1350 E Touhy Ave, Box 5080 , Des Plaines, IL 60018. 
Phone (312) 635-8800. 

295 



ADVERTISER5 INDEX 
ABB Semiconductor . . . . . . .198 
Abbott Transistor Laboratories 

Inc . . . . . . . . . . . . .249 
Acromag Inc . . . . . . . . . . .173 
ADPI . . . . . . . . . . . . .286 
Advanced Micro Devices . . . .12-13 
Advin . . . . ..... . .. ... . 286 
Altera Corp . . . . . . . . . . . .52-53 
American Automation . . . . . . . .40 
AMP ....... ... . . .. 100-101 
Amperex Electronic Corp . .153, 280 
Analogic Corp . . . . . . . . .269 
Ancot ...... .... . . .. . . 284 
Apex Microtechnology Corp . . . .182 
Ariel .... . ...... . ..... 36 
Audio Precision . . . . . . . . . .125 
Bayer AG ** ... . ...... . 68-69 
B&C Microsystems . . . . . .283, 285 
BP Microsystems . . . . . . . . .284 
Bradford Electronics . . . . . . . .34 
Buscon West '89 . . . . . . .271 
Cahners Exposition Group .191 
California Micro Devices . .113 
Cherry Semiconductor . . . .142 
Chromerics Inc . . . . . . . .. .174 
Circuit Technology . . . . . . .283 
Communication Specialties . .285 
Cybernetic Micro Systems . .180, 285 
Cypress Semiconductor . . . . . .23 
Dage Precision Industries Inc . . .236 
Dale Electronics Inc . . ....... 1 
Data 1/0 Corp . . . . . . . . . .8, 286 
Dell Computer . . . . . . . . .116-119 
Dialight Co* . . . . . .199 
Displaytek Corp . . . . . . .111 
Dotronix . . . . . . . . . . . . . .216 
Dow Chemical USA . . . .. . 160 
Du Pont Co . . . . . . . . . 48-49 
Ericsson Components . . . .213 
ETA Circuit Breakers . . .283 
Force Computers Inc . . .32-33 
Fujitsu APO . . . . . . . . . .38-39 
Fujitsu Component* . . . . . . . .226 
Fujitsu Limited** .. . ... . 158-159 
Fujitsu Microelectronics Inc* . . .. C2 
Gazelle . . . . . . . . . . .. . 37 
GE Plastics .... . .. .. . 183-190 
General Electric . . . . . . . .272-273 
General Silicone . . . . . . . . .286 
Hall-Mark . . ........... . 261 
Hamilton Avnet Electronics . . . .157 
Harris/3M . ...... . .... 78-79 
Hewlett-Packard Co* . . . . . .6, 143 
Hitachi America Ltd* .. 121 , 158-159 
Houston Instrument ...... .. 106 
Hypertronics Corp . . . . . .259, 285 
ICI Image Data . . 54-55, 56-57, 58-59 
IEE . . . ... . ........... 2 
IERC . ....... ... .... . 276 
lmprimis . ... . ... . . . . 144-145 
lnmos Corp .. . .. . . .. .. 10-11 
Instant Board Circuits Corp . . .72 
Integrated Device 

Technology Inc . . . . . . . . . .88 
Intermetrics Inc .. .. . . . .. . 268 

296 

International Rectifier . . . . . . .137 
lntusoft . . . . . . . . . . . . . . .284 
1/0 Tech Inc .. .... .. . . .. . 36 
ITT Electro Mechanical Components 

Worldwide . . . . . . . . .18-19 
JAE Electronics Inc . . . . .230 
John Bell Engineering . . . . .285 
John Fluke Manufacturing 

Co Inc* ........... .. . 20 
Karl Leister Electronics . . . . . .288 
Keithley Instruments ... ... . . 43 
Kemet Electronics . ........ 251 
Leader Electronics Inc . .... .. 146 
Linear Technology Corp . . . . . .200 
Logic Devices .. . .. .. 70-71 , 156 
Logical Advances . . . . . . . . .286 
Logical Devices Inc . . . . . . . . .60 
Lucas Ledex . ..... . .. . ... 98 
Marconi Instruments* . . . . .215 
Masscomp . . . . . . . . . . . .169 
Measurement Systems Inc . .237 
Mepco/Centralab . . . . . . .211 
Methode . . . .285 
MicroSim . . . . . . . . . . . .16-17 
Mini-Circuits 

Laboratories ... 3, 4, 26, 27, 203 
Molex Inc . .... . . . . ... . . 298 
Motorola Microcomputer Div . . . . 77 
MWS Wire Industries ....... 247 
National Design . . . . . . . . . .270 
National Instruments . . . . . . . .50 
National Semiconductor Corp . .30-31 
NEC Corp . . . . . . . . . . .252-253 
NEC Electronics . . . ... . .. .. 74 
Newport Corp . . . . . . . . . . .27 4 
Nicolet . ...... ... .... . . 25 
OKI Semiconductor . . . . .28-29 
Omation . . . . . . . . . . . .286 
Optical Fiber Technologies/ 

(OFTI) . . . . . . . . . .238 
Orion Instruments . . . . . . .181 
Panasonic Industrial Co . . . .171 
ParaCom . . . . . . . . . . . .218 
Performance Semiconductor 

Corp ..... . .. .. ... 97, 99 
Pharlap . . . . . . . . . . . . . . .229 
Philips T&M ** ...... . . 115, 121 
Pittman ...... . . . . ... . . 42 
Polaroid corp . . . . . . . .239 
Positronic Industries Inc . .221 
Power Electronics West . .279 
Powerex Inc . . .141 
Powertec Inc . . . . . . . .114 
Precision Echo . . . . . . .284 
Precision Interconnect . . . . . . .67 
Precision Monolithics Inc . . . . . .35 
Qualidyne Systems Inc . . . . . .245 
Quantum Corp . . . . . . . .104-105 
Quatech . . . . . . . . . . . .284, 286 
Radstone Technology . . . . . . . .62 
Raytheon . . . . . . . . . . . . . .65 
Real Time Devices . . . . . . . . .286 
ALM Research . ... . ..... . 283 
Samsung Semiconductor* .126-127 
Seagate Technology . . . . . . . .69 

Seeq Technology Inc . . . . . .14-15 
Selco Products . . . . . . . . . . .42 
SGS-Thomson 

Microelectronics* . .... 122-123 
Siemens AG ** . . . . ..... . . C2 
Siemens Corp* . . . . . . . . . .115 
Signal Transformer Co Inc . . . . .C4 
Signetics Corp . . . . . . . .102-103 
Silicon Systems Inc . . . . . . .264 
Simpson Electric Co . . . . . . .267 
Singleboard Solutions . . . . . .284 
SMOL . . . . . . . . . . . . . .285 
Sony Corp of America . . . . . .109 
Source Electronics Corp . . . . .240 
Spectrum Software . .41 
Sprague Electric Co . . .81 
Stanford Research 

Systems Inc . . . . .93 
Stevens Products . . . . . . . . .283 
Switching Power Inc . . . . . . . .80 
Taiwan Misaki ...... .... . 289 
Tektronix Inc . . . . . . . . .82-85, 95 
Teltone . ... . .......... 284 
Teradyne Inc ... .. . .. .. . 44-45 
Texas Instruments Inc* . . . .222-225 
Tokin America Inc . . . . . .283 
Tokin Corp .. .. . . ... ... . 207 
Toshiba Corp . . . . . . . . . . . .243 
Toshiba Memory .. .. . . . .. 46-47 
United Technologies Microelectronics 

Center* . . . . . . . . . . . . .155 
Universal Data Systems . . . . . .C3 
Vicor . . . . . . . . . . . . . .232-233 
Visionics Corp ........... 192 
Wintek . . . . . . . . . . . .284, 286 
Xeltek . . . .285 
Xicor Inc . . . . . . . . . . . . . .234 
YSI Inc . .. . .. .... . ... . 120 
Zax Corp ... .. . .. . . .. .. 86 
Zenith Radio Corp . . . .257 
Zericon . . . . . . . . .284 
Ziatech Corp . . . . . . . . . .212A-F 
Zilog Inc . . . . . . . .205 
Z-Tech . ..... .. .. ..... 285 

Recruitment Advertising 290-294 

*Advertiser in US edition 
**Advertiser in International edition 

This index is provided as an additional service. The publisher 
does not assume any liability for errors or omissions. 

EDN January 5, 1989 



LOOIZING AHEAD 

Digital paper may reshape 
US mass-storage market 
Digital-paper drives have the po­
tential to provide as much as 1000 
times the capacity of existing drives 
at a fraction of the cost. This latest 
development in optical storage me­
dia could revolutionize the US 
mass-storage market, according to 
Venture Development Corp (Na­
tick, MA). The technology is cur­
rently available in two drive 
forms-one for driving digital-pa­
per disks and the other for process­
ing digital-paper optical tape. The 
first drives might be available in the 
third and fourth quarters of next 
year. 

Digital paper is actually a thin 
flexible film that is manufactured 
in large rolls. It can be cut into vari­
ous sizes and shapes. Using laser 
beams, the digital-paper drives etch 
data into an infrared-sensitive dye 
on the film. Once etched, the media 
can retain the data for 15 years­
and the data is tamper-proof. These 
characteristics, VDC points out, 
make it attractive for archival pur­
poses in large data-collection agen­
cies such as governments, insurance 
companies, research laboratories, 
and hospitals. 

A disk drive that uses lG-byte 
disks is now in development and of­
fers an access time of 40 msec, a 
figure that challenges other types 
of optical drives and some magnetic 
drives as well. VDC projects that 
WORM-drive manufacturers will 
suffer the most from digital paper's 
arrival in the marketplace. The 
digital-paper drives outperform 
WORM drives and undercut them 
in price. 

A digital-paper optical-tape re­
corder has also been announced. It 
can hold lOOOG bytes (1 terabyte) 
on a 12-in. tape reel. This form will 
be aimed at the mainframe storage 
market and will offer a $5/gigabyte 
media cost. The digital-paper tape 
can store the equivalent of 5000 
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US SHIPMENTS OF DIGITAL PAPER DRIVES 
BY TYPE: 1989 TO 1993 

CJ) 
a: 250 :5 TOTAL 
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...J 

~ 
1989 1990 1991 1992 1993 

(SOURCE: VENTURE DEVELOPMENT CORP) 

magnetic tapes, 1666 CD ROMs, 
1000 WORM disks, 3 million floppy 
disks, or 1 billion sheets of typed 
text on a single 2900-ft reel. 

VDC forecasts that digital-paper 
drive shipments will increase at an 

average annual rate of 270% be­
tween the years 1989 and 1993. 
Sales of the disk drives are ex­
pected to reach $94.5 million in 
1993. 

ISDN IC market to reach $759M in sales by 1992 
The Information Net work (San 
Francisco, CA) projects a 263.3% 
compound annual growth rate for 
Integrated Services Digital Net­
work (ISDN) !Cs between 1989 and 
1992. The ISDN represents an in­
ternational effort to convert the 
world telephone network to all­
digital operation. It promises to re­
duce the operating costs of telecom­
munications and improve telecom­
munications performance at the 
same time (see "Integrated Serv­
ices · Digital Network," EDN, Nov 
12, 1987, pg 118). 

The Information Net work ana­
lyzed the growing demand for 
ISDN services in the US, Canada, 
Europe, and Japan. A total of 
97, 060 access lines will be installed 
in 1989. The largest number of the 
access lines will convert existing 
PBX lines to ISDN lines. From 
1989 to 1992, this sector alone will 
grow from 33,600 lines in 1989 to 
3,834,000 in 1992. A large number 
of the US installations will come 
from field trials by the regional Bell 
operating companies, but independ-

ent companies and nonaffiliated 
suppliers are also contributing to 
the market's growth. 

On the European front, France, 
West Germany, Italy, and the UK 
all have wide-ranging plans to test 
and install an ISDN network that 
will be compatible for all of Europe. 
France began commercial ISDN op­
erations in 1987 with a trial network 
of 300 small businesses and profes­
sional organizations in Britain. 
West Germany launched a pilot pro­
gram in 1986 for 800 subscribers; 
this year, 8 switches will serve 8000 
users in that country. That figure 
is expected to grow to 85,000 by 
1990. 

Japan's NNT is in the process of 
installing a commercial ISDN serv­
ice between Tokyo and Osaka (it's 
been conducting field tests since 
1983). In Canada, Bell Canada 
serves federal agencies in Ottawa 
that intend to use DMS-100 digital 
switches from Northern Telecom 
for six ISDN applications, including 
wide-area networking and digital 
telephony. 
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From through-holeteehnology 
to surface-mount technology, 
Molex makes the connection. 

Molex is working to help 
today's manufacturers develop SMT 
products that utilize less space and 
assemble with greater efficiency. 
Components such as our SIMM sockets 
are currently helping major manufacturers 
utilize innovative SIP technology to 
achieve denser circuit board packaging Upgradable 

and increased RAM capacity. And, SIMM sockets 
systems such as our automated robotic are a'Oailable in 

wrtica~ low profile, and 
PCB assembly equipment are speeding right a~le <oersi.ons in si~le 
production time and reducing labor costs. and dual row cmifigurations. 

--~~~~~~_,..,. .......... ~--~ 
We take a systems approach to help make 

your bottom line more productive. 
Molex goes beyond quality SMT products to bring 

- - i I 

: i - ---
11 -== 

__ :I - , r,, · . 

you problem-solving 
systems for greater 
productivity. Molex 
helps you put new 
technology to work in 
real world manufacturing 

Mole:JCSIMMsocket <•) takesupdmmatioolly situations. From design 
less board than l)/P · · and development to 
manufacturing and delivery, you can depend on Molex for 
interconnection technology that gives you a competitive edge. 

Connecting technologies worldwide. 
Our multi-national organization offers you interconnection 

design, manufacturing, and technology from around the globe, 
with dependable supply and local service. 

Call or write today for our new 16-page 
SIMM Technology Handbook 

s1~1 ~1T• is ::1 registered trodemark of the Wang C.Orpomtion. 

Service To The 
Custamer ... Worldwide 

~, ® mo ex 
'-___/ 

Corporate Headquarters: 2222 Wellington Ct. , Lisle, IL 60532 USA, (312) 969-4550 • European Headquarters: Munich, West Germany, 49-89-4960937 
Northern Asia Headquarters: Thkyo, Japan, 03-487-8333 •Southeast Asia Headquarters: Jurong Town, Singapore, 65-26~755 
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V.32 
Stripped to the Bare Essentials 

ONE EUROCARD is all it takes to 
accommodate the fully featured 
V.32 data pump from Universal 
Data Systems. 

The device is a true V.32. It is 
fully compliant with the CCITT 
standard for 9600 bps, full-duplex 
data communications. It operates 
on dial-up, two-wire private or 
four-wire private circuits. It 
handles synchronous or asyn-

Created by Dayner/Hall, Inc., Winter Part<, Florida 

chronous data. It offers auto 
dialing through the AT command 
set, auto answer and adaptive 
line equalization. To preserve data 
integrity under degraded line con­
ditions, it even has a trellis coded 
mode. An impressive set of diag­
nostics is also on board. 

While the data pump is func­
tionally identical to the industry 
standard UDS V.32 modem, it has 

been stripped of its on-board power 
supply and DAA. These functions 
can be easily imported via the 
board edge connector. 

For the bare facts about tech­
nical details and quantity pricing, 
contact Universal Data Systems, 
5000 Bradford Drive, Huntsville, 
AL 35805. Telephone 205/721-8000; 
Telex 752602 UDS HTY. 

Universal Data Systems 
@ MOTOAO&.A INC. 
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At Signal, getting through customs 
is a standard procedure. 

One of the big headaches in the export 
business is wrestling your product 
through customs. If your magnetic 
components don't meet UL, CSA, VDE 
and IEC international standards, you 
can get left at the dock. 

That's why it makes solid business 
sense to specify high quality Signal 
Transformers from our VDE certified 
International Series. 

Engineered to meet all domestic and 
international standards. these high 
power transformers are like a pass­
port to almost anywhere ... Germany. 
France. The U.K. Japan. You name it. 

American-built Signal transformers 
combine worldwide acceptance with 
world-class performance and depend­
ability. For example, our PC board 

An 
Insilco 
International 
Specialty 
Company 

mount ONE-4-ALL '" and chassis mount 
ALL-4-0NE '" transformers feature 
dual bobbins, an insulating shroud to 
provide 4000V RMS test voltage and a 
range from 2.5 to 175 VA. Our space­
saving MORE-4-LESS '" transformers 
feature dual bobbins and an insula­
ting shroud as well, while also provid­
ing 4000V RMS test in a range from 300 
to 1000 VA. 

All of these are in-stock and ready to 
ship direct - without a middleman or 
mark-ups. And we can ship them to you 
in quantity within 24 hours. thanks to 
our unique PRONTO service. 

Signal's transformer experts are 
ready to support you with leading­
edge thinking and tot~! engineering 
support . 

So, if you've got your eyes on the 
international market. arm your pro­
ducts with Signal's off-the-shelf VDE 
certified International Series of high­
quality, high-power transformers . With 
Signal on your side, you'll be ready 
to take on the world. 

For more information or a free cata­
log, contact: Signal Transformer, 500 
Bayview Avenue , Inwood, NY 11696. 

BUY DIRECT 
(516) 239.5777 

Signal 
Transfor11,er. 
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