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How Can Layout Plus 7.0 
Help You Complete Your 
Design Faster? 
Let us count the ways. We added 
shape-based autorouting with one-
button automatic set-up. Polar 
placement, complete CAM and 
mechanical CAD tools. Plus full 
constraint passing from OrCAD 
Capture. A new Library Manager. 
And a professionally designed 

library with over 3,000 
parts and board blanks. 

Add it all up. OrCAD 
Layout gives you the capa¬ 
bilities of products costing 
$30,000 or more. You can 
import complete mechanical, 
electrical and fabrication 
constraints. Place and route 
your board to spec with 
sophisticated online DRC. 
And output full reports and 
fabrication files. 

What did we leave out? 
Only the high price. 

Take a look for yourself. 
Ask for OrCAD’s brand-new 
demo CD by calling OrCAD 
Direct at 1-800-671-9505. 
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Email: info@orcad.com Internet: http://www.orcad.com 
OrCAD Layout, OrCAD Capture and SmartRoute are trademarks ot OrCAD, Inc. All other trademarks mentioned are property of their respective owners. 
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I SmartRoute™ 
I gridless, shape-
1 based autorouter 
, uses artificial 

intelligence for 

high completion. 
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GerbTool CAM station 
lets you edit Gerber files, 
panelize boards and prep 
boards for manufacturing. 

I Visual CADD drawing 
I system imports 
mechanical data into 
the system and exports 
DWG and DXF files. 

I Library Manager ■ offers online 
1 graphical 
: browsing and 
1 editing of over 
3,000 footprints. 
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IFATT 
EFFICIENCY! 
97% Efficiency Delivers The Most Power To The Load| 
With The Industry 's First Hybrid PWM Amplifiers 1 

Meeting the power demands of circuits requiring in excess of 200W can be 
done quicker, cheaper and more efficiently with a Pulse Width Modulation 
(PWM) amplifier. Also know as “switching" or “class D" amplifiers, a PWM 
amplifier is typically more than 90% efficient and therefore requires substantially 
less heaLsinking. But until now, typical PWM amplifiers have utilized potted-
module and rack mounted technology. 

Hybrid Reliability . Reduced HeaLsinking. 
Apex Microtechnology is designing and manufacturing the industry's first 
hybrid PWM amplifiers. In addition to greater reliability' and packages that are 
smaller and lighter weight, the efficiency of these hybrids eliminates the need 
for bulky, space consuming heatsinks. Apex's first three PWM models all 
feature lull bridge output operation. 

Free Product Data. Single Unit Quantities Available. 
For more information on Apex’s PWM amplifiers, call 1-800-862-1021. 
All three PWM models are sold in single unit quantities for your evaluation 
by calling 1-800-862-1032 or fax 520-888-3329. 

• Up to 400W continuous output 

• 97% efficient 

• 16V to 80V single supply 

• 5A output continuous 

• Low cost complete H-bridge 

• TO-3 packaging 

• Available fully screened to 
MIL-H-38534 

•Priced $85.00 in 100s 

HIGH EFFICIENCY AUDIO DRIVER 

Up to 2kW continuous output 

97% efficient at 10A, max voltage 

16V to 100V single supply 

20A output continuous, 30A peak 

42kHz switching frequency 

• Max dissipation 200W 

• Full bridge output operation 

• Thermal protection 

• 2in2 footprint 

•Priced $250.00 in 100s 

• Up to 400W continuous output 

• 97% efficient 

• 16V to 80V single supply 

• 5A output continuous 

• Internal PWM generation 

• Full bridge output operation 

• Available fully screened to 
MIL-H-38534 

• Priced $95.00 in 100s 

SERVO MOTOR DRIVER 

For Immediate 
Product Information 
Call 1-800-862-1021 
or FAX (520) 888-3329 

riFEX’ 
I Ip tech I C E R T 1 1 I L~D~] 

Apex Microtechnology Corporation 

5980 N. Shannon Road, Tucson, Arizona 85741-5230 

For Applications 
Assistance Call Toll 
Free 1-800-862-1021 

AUSTRALIA. NEW ZEALAND (08) 27'3288 BELG1UM/LUXEMBOURG '323) 458 3033 CANADA (613) 592 9540 DAEHAN MINKUK (02) 745 2761 DANMARK (45) 52 24 4888 DEUTSCHLAND (6172) 488510 
ESPANA 1 >mu2i FRANCE ci 1211 HONG KONG I ISRAEL (3) 9345171 ITALIA (02) 66404153 NEDERLAND (10. ■ NIPPON - NORGi 

ÖSTERREICH (!) 203- '9010 PEOPLES REPUBLIC OF CHINA (852) 23348188 REPUBLIC OF SOUTH AFRICA (O2I) 23 4943 SCHWEIZ (0049) (6172) 488510 
SUOMI (0049) (6172) 488510 SVERIGE (8) 795 9650 TAIWAN—REPUBLIC OF CHINA (02) 7223570 UNITED KINGDOM (1844) 278781 
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The Wireless Solution Site 
"A 
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MMBV809 Varactor 

1.9 GHz WIRELESS SYSTEM 

LNA 

MMBV809 Varactor 

MRFIC0001 
IQ Mod 

MRFIC1814 
LNA/DownMixer 

MC13142 
LNA/Mixer/VCO 

MRFIC0903 
Ant Sw 

MC13110 or MC13111 
Baseband Audio Processor, 

2nd L.O./Synthesizer 

MC145230 * 
Dual Synthesizer 
w/ V-Doubler 

MRFIC1818 
PA 

MC683xx 
Protocol Processing 

». MC13158 
IF Subsystem 

MRFIC0916 . MRFIC1813 
PA Driver UpMixer 

MC13142 
LNA/DownMixer/VCO 

DSP5660x 

Data Conversion 

Mixed Signal Processing 

Power Management 
(MOSFETs, BRTs. Diodes. TVS) 

900 MHz ANALOG CORDLESS PHONE 

MC13110 or MC13111 
Baseband Audio Processor, 

2nd L.O./Synthesizer 

MC68HC05XX 
MCU 

MC145220 
Dual Synthesizer 

MC13142 
Exciter/PA 

Building the best in RF and baseband components. 
We have more than just the 

blueprints for your success. Built 
from decades of leadership in ICs 
for the communications industry, 
our diverse portfolio of RF, 
baseband and discrete devices 

offers superior solutions for a wide 
range of wireless systems. 
Not only do these components 

award unequaled compatibility and 
flexibility, each has Motorola’s years 
of experience built right in — from 

the antenna switches to the PLLs 
to the baseband processors. 

So, no matter what wireless 
application you’re designing, let 
Motorola’s Wireless Solution Site 
go to work for you. 

“ and Motorola are registered trademarks of Motorola, Inc. © 1997 Motorola, Inc. All rights reserved. *Production planned in 1997. Piease call 1-800-201-0293 for product availability updates. 



2.4 GHz ISM BAND 

DSP5660X 

MRFIC2403 MRFIC2404 ♦- MRFIC1803 
PA Driver UpMixer 

MRFIC1801 
Ant Sw 

MC145170-1 
Synthesizer 

MC12210 
Synthesizer 

MRFIC2401 
LNA/DownMixer 

MC12149 
VCO 

MC13158 
IF Subsystem 

MC145230 * 
Dual 

Synthesizer 
w/ V-Doubler MC683xx 

Protocol Processing 

Data Conversion 
Mixed Signal Processing 

Power Management 
(MOSFETs, BRTs, Diodes. TVS) 

Call 1-800-201-0293 and refer 
to advertisement number PLL01 
for a comprehensive package of 
technical data and evaluation kit 
information. Or visit our web site at 
www.mot.com/wireless-solutions 

Come see us at Wireless 
Symposium, booth #403. 

MOTOROLA 
Semiconductor Products Sector 

What you never thought possible™ 



SURFACE MOUNT VCO'sJM” 
Time after time, you’ll find Mini-Circuits surface mount voltage 
controlled oscillators the tough, reliable, high performance 
solution for your wireless designs. JTOS wide band models 
span 25 to 1910MHz with linear tuning characteristics, low 
-120dBc/Hz phase noise (typ. at 100kHz offset), and excellent 
-25dBc (typ) harmonic suppression. JCOS low noise models 
typically exhibit -132dBc/Hz phase noise at 100kHz offset, and 
phase noise for all models is characterized up to 1MHz offset. 
Miniature J leaded surface mount packages occupy 
minimum board space, while tape and reel 
availability for high speed production can 
rocket your design from manufacturing 
to market with lightening speed. 
Soar to new heights...specify 
Mini-Circuits surface mount VCC 

Mini-Circuits. ..we’re redefining what VALUE is all about! 

JTOS/JCOS SPECIFICATIONS 
Vtjne" Current (mA) Freq. Range Phase Noise Harmonics Model 
IV to 

25 (@10V) 49.95 
25 (@8V) 49.95 

Notes: 'Prices for JCOS models are for 1 to 9 quantity'. **F:eqLired to cover frequency range. 
See "RF/F Designer's Guide" or “VCO Designer's Handbook' for complete specifications. 

15V 
16V 
16V 
16V 
16V 
16V 
16V 

16V 
16V 
20V 
13V 
12V 
20V 
14V 
20V 

Price 
$ea. 

(5-49)' 

13.95 
13.95 
13.95 
13.95 

13.95 
15.95 
15.95 
15.95 

16.95 
18 95 
18.95 
19.95 
19.95 

49.95 

25-47 
37.5-75 
50-100 
75-150 
100-200 
150-280 
200-380 
300-525 
485-765 
685-1025 
900-1300 
1200-1650 
1625-1910 
780-860 
807-832 
1079-1114 

JTOS-50 
JTOS-75 
JTOS- 100 
JTOS-150 
JTOS-200 
JTOS-300 
JTOS-400 
JTOS-535 

JTOS-765 
JTOS-1025 
JTOS-1300 
JTOS-1650 
JTOS-1910 
JCOS-820WLN 
JCOS-820BLN 
JCOS-1I00LN 

<ã+12VDC 
Max. 

20 
20 
18 
20 

20 
20 
20 
20 

20 
22 
30 
30 
20 
25 (@9V) 

-108 
-110 
-108 
-106 

-105 
-102 
-102 
-97 

-98 
■94 
-95 
-95 
-92 
-112 
-112 
-110 

(dBc) 
Typ. 

-19 
-27 
-35 
-23 
-25 
-28 
-25 
-28 
-30 
-28 
-28 
-20 
-13 

-13 
-24 

(MHz) (dBc/Hz) 
SSB@ lOkHzTyp. 

DESIGNER'S KITS AVAILABLE 
K-JTOS1 1 of each (10 peces): JTOS-50, 75, 100, 150, 200, 300. 400, 535, 765, 1025, only $149.95 
K-JTOS2 1 of each (7 pieces): JTOS-50, 100, 200, 4C0, 535, 765, 1025, only S99 
K-JTOS3 2 of each (6 pieces): JTOS- 1300, 1650. 1910, only S1 14.95 

Mini-Circuits 
P.O Box 350166, Brooklyn, New York 11235-0003 (718)934-4500 Fax (718)332-4661 INTERNET httpY/www. minicircuits, com CIRCLE READER SERVICE CARD 

For detailed specs on all Mini-Circuits products refer to • 740- pg. HANDBOOK • INTERNET • THOMAS REGISTER • MICROWAVE PRODUCT DATA DIRECTORY • EEM 
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EDITORIAL OVERV I E W 

TECH INSIGHTS 

Formal Verification Tool Speeds Designers To Golden RR .. 37 
Modular software tool family enables RTL verification to 
bridge the gap between functional design and implementation. 

Logic Analyzer Hits 5OO-ps Resolution On Up To 680 
Channels . 44 
A new modular system architecture makes circuit 
verification and characterization faster and simpler. 

Product Features 48 

DSP 

Don't Design DSP Systems In Isolation . 55 
Communications designs must successfully account for real-world 
RF effects like channel propagation and amplifier distortion. 

COMMUNICATIONS TECHNOLOGY 

Considerations For Upstream Channel Communications In 
CATV Systems . 67 
Understanding the upstream channel’s challenging environment 
is the key to building robust interactive cable networks. 

Wireless Conference Points To Growth In Data/Voice 
Systems . 76 
Affordable high-performance ICs are paving the way for 
application growth in cellular communications, personal 
communications services (PCS), and wireless-local-area 
networks (WLANs). 

Upcoming Meetings . 12, 16 

Editorial . 18 
• The software side of engineering 

Technology Briefing . 22 
• Is USB a bus in search of a destination? 

Technology Newsletter . 27, 28 
• Low-cost video-port standard simplifies implementation 
• Focused ultrasound aims at non-surgical cancer treatment 

ELECTRONIC DESIGN (USPS 172-080; ISSN 0013-4872) is published twice monthly 
except for 3 issues in May and 3 issues in October by Penton Publ shing he., 1100 
Superior Ave., Cleveland, OH 441 14-2543. Paid rates for a one year subscription 
are as follows: $105 U.S., $185 Canada, $210, $255 International. Seconckdass 
postage paid at Cleveland, OH, and additional mailing offices. Editorial and 
advertising addresses: ELECTRONIC DESIGN, 61 1 Route #46 West, Hasbrouck 
Heights, NJ 07604. Telephone (201) 393-6060. Facsimile (201) 393-0204. Printed 
in U.S.A. Title registered in U.S. Potent Office. 

COMMUNICATIONS TECHNOLOGY 

Electronica '96 Takes The Wraps Off Advanced 
Communications Devices . 80 
The latest ICs for mobile and cordless telephones and ISDNs 
are showcased, with SLICs and controllers also featured. 

Four-Port Hub On-A-Chip Slashes The Cost Of Fast 
Ethernet . 88 
A 100-Mbit repeater controller integrates four PHY 
interfaces; a quad transceiver makes switched 10Base-T 
more affordable. 

Fast Ethernet Chip Family Builds Smart, Low-Cost, 
Networking Products . 93 
All-digital Fast Ethernet chips cut parts count and cost of 
managed and unmanaged hubs and switches. 

Update On CDMA Technology . 96 

Product Feature . 99 

PIPS 

High-Performance Connectors—The Often-Underestimated 
Weak Link . 101 
In an era of increasing speed and complexity, designers 
must perform careful characterizations of available 
connector options. 

Recent Advances In Rechargable Batteries . 112 
Knowledge of battery chemistries and their pros and cons goes 
a long way toward optimizing designs for portable systems. 

• Researchers show drives that store 5 Gbits/in2
• 0.13-pm resolution targeted by joint shared-cost program 
• Chamber-cleaning chemical is environment-friendly 
• BMDO funding leads to results in ZnSe thin films ... 
• ... and the acquisition of Soviet space technology 

Technology Breakthrough . 31 
• Fractional terabit ATM switch demonstrated: New 
modular architecture accommodates user’s growing 
bandwidth needs 

Copyright 1997 by Penton Publishing Inc. All rights reserved. The contents of this 
publication may not be reproduced in whole or in part without the consent of the 
copyright owner. For subscriber change of address and subscription inquiries, call 
(216) 696-7000. Mail your subscription requests to: Penton Publishing Subscription 
Lockbox, P.O. Box 96732, Chicago, IL 60693. POSTMASTER: Please send change 
of address to ELECTRONIC DESIGN, Penton Publishing Inc., 1100 Superior Ave., 
Cleveland, OH 441 14-2543. 
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YOUR ULTIMATE SCORE 

44 Pins 
32 Macrocells 
5 Nanoseconds 

$1.75* 

PAC-MAN* images ©Namco Ltd. All rights reserved. Licensed by Namco Ltd. 

Leader of the PAC. 
Win. Win. Win. 

With density, speed, and price. The Altera 
EPM7032 has triple the density of standard 
22V10s and can replace up to four PAL 
or GAL devices. You’ll save board space 
and increase system performance — all at 
a lower price. 

You're first to market or you're lunch. 

When you need fast time-to-market, you 
need the flexibility of the EPM7032 to 
save development and manufacturing 

time. In your system, the EPM7032 is 
equally fast, matching the speeds of 
the fastest 22VI Os you're using today. 

The Altera Advantage. 

Value, competitive pricing, high 
performance technology, and 
comprehensive technical support. 

Start scoring now. 

See how easy it is to get started with 
the EPM7032. Call us today for a data 

sheet and a free 
sample of the 
EPM7032. 
800-9-ALTERA 
(800-925-8372), 
Dept. A7NAP5. 
Or, find us at http://www.altera.com 
on the world-wide web. Stay ahead 

*100K unit price projection for the EPM7032LC-44-10. 
© Copyright 1996 Altera Corporation. Altera, MAX 7000, EPM7032, and The Altera Advantage are trademarks and/or service marks of Altera Corporation in the United States and 
other countries. All other trademarks and service marks are the property ot their respective holders. Voucher for one free sample will be sent to each qualified respondent. 
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PIPS 

Manufacturers Of Board-Level Connectors . 118 

Product Feature . 124 

PIPS Products . 126 

Update On Object Notation . 137 

Update On Web Servers . 139 

Product Features . 140 

Helpful Hints For Making Scope Measurements .. .143 
Oscilloscope users supply some practical ideas on how to 
make better measurements. 

BOARDS & BUSES 

PC Graphics Watch . 133 

Serial Bus Opens The Door For Sealed PCs . 136 
IEEE 1394 offers the speed required for next-generation 
PCs and consumer electronics. 

What's On Board . 142 

Product Features . 144 

Boards & Buses Products . 148 

Ideas For Design . 153 
• Battery-switchover circuit accommodates 3-V systems 
• Solid-state circuit replaces latching relay 
• SCA receiver demodulates additional subcarriers 
• Programmable current source for high-efficiency chargers 

Pease Porridge . 163 

Walt's Tool's And Tips . 167 

New Products . 170 
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You have a partner that started 

a revolution in programmable logic. 

A company that not only 

offers the widest range of program¬ 

mable logic solutions, but spends 

12% of its revenues on R&D to 

deliver the greatest advancements 

in the industry. 

You have a partner that’s help¬ 

ing companies like Cisco and Silicon 

Graphics keep their leading edge. 

A company developing new 

flexible solutions for DSP, PCI and 

PCMCIA applications. 

You have a partner that's mak¬ 

ing it easier to turn ideas into reality 

by unveiling the most automated 

design software ever developed. 

In short, you have a partner 

dedicated to your success. 

Who needs magic beans? 

Call 1-800 -231-3386 for more 

information. Or visit Xilinx WEBUNX 

at http://www.xilinx.com 

READER SERVICE 205 
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Broadband 
Digitizers 

Digitizers offer 20 and 
30MHz sampling rates 
with improved 
dynamic performance 

These monolithic and and multi¬ 

chip microcircuit analog-to-digital 

converters are ideal for electro¬ 

optic, digital instrumentation, 

digital communications, imaging, 

and radar receiver applications 

in both industrial and military 

systems. 

Improved Dynamic Performance 

(MN6250) 

• 60dB SNR @ Fin = 15MHz 

• 70dB SFDR @ Fin = 15MHz 

High-Speed Digitizers: 

• MN6250- 30MHz 

■MN5930- 30MHz 

• MN5925 -20MHz 

TTL-Compatible 

Low Power and Small Size 

ro networks corp. 
324 Clark Street, 

Worcester, MA 01606 

Tel. |508) 85Z-5400 

FAX (508) 853-8Z96 

E-Mail - sales@mnc.com 

Web Site - http://www.mnc.com 
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Visit us on the Internet • http://www.digikey.com 

Call, write, n 
for your 

Digi-Key Corporation, 701 Brooks Ave South, 
Thief River Falls MN 56701-0677 

Toll-Free: 1-800-344-4539 * Fax:218-681-3380 
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Fax: (415) 322-0455 

Basics of SCSI booklet 
available free!! 

QPQT UltraSCSI 
Analyzers 

Ultra2000 Analyzer (Briefcase Model) 
■ SCSI-3, Fast/20, Wide ■ SE, Diff, & LVD standard 
■ Self contained, Portable ■ Hard Disk Storage 
■ 7.5 nsec resolution ■ Initiator Emulation 

■ Analysis Software 

Ultra2000 Lite (Laptop) 
■ SCSI 3, Fast/20, Wide 
■ Same Feature Set as Ultra2000 
■ Use with any host: 
■ Laptop or PC 
■ Work Station 
■ Dumb Terminal 

■ Prices start under $5,000 

115 Constitution Drive, Menlo Park, California 94025 http://www.ancot.com 
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ISO 9002 CERTIFIED 

Visit Us: www.keyelco.com 
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SEE US AT THE NAT’L DESIGN & ENG. 

31-07 20th Rd.. Aston! NY 11105-2017 
HF: (800) 221-5510 • Fax: (718) 956-9040 • e-mail kecSkeyelco.com 

For 12mm to 24mm 
The economical alternative to coin cells with 
solder tabs. Designed for battery slide-in 

installation and replacement. 
• Compact design for high density packaging 
• Ultra low profile for Thru Hole and SMT PCBs 
• Retains cell securely, low contact resistance 
• Dual spring design assures a reliable connection 
• Clearly marked polarity. Withstands shock & vibration 
• Balanced & lightweight for easy pick and place 

CONTACTS 
FOR LITHIUM COIN CELLS 

MEETINGS 

FEBRUARY 1997 
Third Conference on Business Op¬ 

portunities & Operational Require¬ 
ments for Utilities in Telecommunica¬ 
tions (Utilicom *97), Feb. 19-21. 
Washington Vista Hotel, Washington, 
DC. Contact (800) 822-6338 or (202) 
842-3022 ext. 317; http://www.brp.com. 

Second International Conference 
on Chip-Scale Packaging, Feb. 20-21. 
Sunnyvale Hilton Inn, Sunnyvale, 
CA. Contact Subash Khadpe; (610) 
799-0419; fax (610) 799-0519; e-mail: 
skhadpe@semitech.com. 

IEEE Applied Power Electronics 
Conference and Exposition (APEC 
97), Feb. 23-27. Westin Peachtree 
Plaza Hotel, Atlanta, GA. Contact 
Pam Wagner, Courtesy Associates, 
655 15th St., N.W., Suite 300, Wash¬ 
ington, DC 20005; (202) 347-5900; fax 
(202) 347-6109. 

MARCH 1997 
Computer Telephony Expo ‘97, 

Mar. 4-6. Los Angeles Convention 
Center, Los Angeles, CA. Contact 
(212) 691-8215. 

IPC Printed Circuits Expo 97 & 
40th Annual Meeting, March 9-13. 
San Jose Convention Center, San 
Jose, California. Contact JoAnn Gal-
luzzi (847) 509-9700; Internet: 
http://www.ipc.org. 

Embedded Systems Conference 
East, Mar. 10-12. Hynes Convention 
Center, Boston, Massachusetts. Con¬ 
tact (617) 821-9222; e-mail: esce@ex-
poreg.com. 

PCB Design Conference West, 
Mar. 15-21. Santa Clara Conven¬ 
tion Center, Santa Clara, CA. Con¬ 
tact PCB Design Conference, P.O. 
Box 472, Canton, Massachusetts 
02021; (617) 828-9185; fax (617) 828-
8198. 

European Design & Test Confer¬ 
ence (ED&TC ‘97), Mar. 17-20. CNIT 
Conference & Exhibition Centre, 
Paris-La Defense, France. Contact 
ED&TC Conference Secretariat, 
CEP Consultants Ltd., 43 Manor Pl., 
Edinburgh, EH3 7EB, UK; (44) 131-
300 3300; fax (44) 131-300 3400; e-
mail: edtc@cep.u-net.com. 
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Connecting 

Product Information Center: 1-800-522-6752 (fax 717-986-7575). AMP Incorporated, 
Harrisburg. PA 17105-3608. In Canada, call 905-470-4425. On the lnternet:http://www.amp.com. 

Surface mount interconnection is a demanding game. Advice from the pros helps. 

Each surface mount application presents complex chaLenges. Our experience 

can show you options in integrating SMT into existing or new products. 

We’ll show you the variations in form - from through-whole compatibles to 

ultra fine pitch products. We’ll make sure your contact configuration and leg 

geometry are physically right. We’ll help determine optimum hold-down type, 

based on assembly and use. And we’ll show you how to answer design needs and 

fit successfully into production. 

We also offer options for manufacturability: Automated pick-and-place or 

robotic application, tape and reel packages (including EIA-481), tubes, and trays. 

In fact, our packaging, tooling, and feeder modules can all be tailored for you. 

We’ll also simplify and advance your design efforts and keep you current on 

improvements. Full technical information, 

catalog sheets, and 2D and 3D models 

of many product lines are available 

on CD-ROM to shorten design cycles. 

Call today to learn more. 

AMP is a trademark. 

How to stay out of the rough 
in surface mount technology. 
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critical performance simulation tests for 

impedance, propagation delay, crosstalk, electro¬ 
magnetic interference and the like. By varying 

\ the design parameters on the computer, Berg 
* quickly meets design objectives and ensures 
M connector reliability earlier in the design 
■ cycle, prior to any costly fabrication. SPICE 
V files for Berg connectors generated by 
V ICONSIM are available to incorporate into 
* your system design Put ICONSIM to work for 

you today. Call us, fax us or access our home 
page on the World Wide Web for more information. 

ICONSIM’ computer modeling gives engineers 
optimum electrical solutions for connector 
designs. For over ten years Berg s sophis- j 
ticated software system has simulated, J 
analyzed and finalized connector designs I 
prior to prototype stage. By eliminating ■ 
months of redesign and prototypes, precious ■ 
time-to-market is saved and costly design ’ 
mistakes eliminated. By passing a simulated 
signal through a connector. ICONSIM allows the 

Hr 
at 

CONNECTOR SOLUTIONS. 

Bandwidth S'mulation Radiation Pattern 

Crosstalk characteristic Impedance Magnetic Flux Linkages 

(InterCONnect SIMulation) 
TRIAL AND ERROR IN DESIGNING 

YOUR GLOBAL CONNECTION" 

USA Tel.: (800) 237-2374, Fax: (717) 938-7609 • EUROPE Tel.: 31-73-6206-911, Fax: 31-73-6214-205 ASIA/PACIFIC Tel.: 65-738-8277, Fax: 65-738-4122 

World Wide Web Site: http://www.bergelect.com 
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MEETINGS 

MARCH 
Antennas: Principles, Design, and 

Measurements (Short Course), Mar. 
18-21. Mission Bay, San Diego, CA. 
Contact Kelly Brown, NCEE, 1101 
Massachusetts Ave., St. Cloud, FL 
34769; (407) 892-6146; fax (407) 892-
0406. 

Communication Design Engineer¬ 
ing Conference, Mar. 24-26. Wash¬ 
ington, DC. Convention Center, 
Washington, DC. Contact Denise 
Chan, Miller-Freeman Inc., (415) 
278-5231. 

Portable By Design Conference 
and Exhibition, Mar. 24-27. Santa 
Clara Convention Center, Santa 
Clara, CA. Contact Betsy Tapp, (201) 
393-6075; fax (201) 393-6073; e-mail: 
portable@class.org. 

Communication Design Engineer¬ 
ing Conference, Mar. 25-27. Wash¬ 
ington Convention Center, Washing¬ 
ton, DC. Contact (617) 821-9219; 
e-mail: cdec@exporeg.com. 

DSP World Spring Design Confer¬ 
ence, Mar. 25-27. Washington Conven¬ 
tion Center, Washington, DC. Contact 
Denise Chan, Miller Freeman Inc., (415) 
278-5231; e-mail: dsp@exoreg,com. 

SOUTHCON ‘97, Mar. 25-27. 
Raleigh Civic and Convention Center, 
Raleigh, NC. Contact Electronic Con¬ 
ventions Management, 8110 Airport 
Blvd., Los Angeles, CA 90045; (800) 
877-2668 ext. 243; fax (310) 641-5117; 
e-mail: southcon@ieee.word.org. 

Second Conference on The New In¬ 
tegrated Service Provider (Supercar¬ 
rier ‘97), Mar. 26-28. Washington Vista 
Hotel, Washington, DC. Contact (800) 
822-6338 or (202) 842-3022 ext. 317; In¬ 
ternet: http://www.brp.com. 

Sixth International Verilog Con¬ 
ference, Mar. 31-Apr. 2. Santa Clara 
Convention Center, Santa Clara, CA. 
Contact MP Associates, 5305 Spine 
Rd., Suite A, Boulder, CO 80301; 
(303) 530-4562; fax (303) 530-4334; e-
mail: ivcinfo@ivcconf.com. 

APRIL 
INTERMAG ‘97, Apr. 1-4. Hyatt 
Regency Hotel, New Orleans, LA. 

Contact John Nyenhuis, School of 
Electrical Engineering, Purdue 
University, West Lafayette, IN 47907-
1285; (317) 494-3524; fax (317) 494-2706; 
e-mail: nyenhuis@ecn.purdue.edu. 

Surface-Mount Technology As¬ 
sociation, April 2. Gwinnett 
County Civic Center, Atlanta Geor¬ 
gia. Contact (770) 569-1822; e-mail: 
smta-info@t-tech.com; Internet: 
http://www.smta.org. 

IEEE International Reliability 
Physics Symposium, April 7-10. 
Adams Mark Hotel, Denver, CO. 
Contact IRPS Publishing Services, 
P.O. Box 308, Westmoreland, NY 
13490; (315) 339-3971; fax (315) 336-
9134; e-mail: 103227.2074@com-
puserve.com. 

IEEE Conference on Computer 
Communications (INFOCOM 97), Apil 
7-11. Kobe, Japan. Contact Tatsuya 
Suda, Dept, of Information & Compu¬ 
ter Science, University of California, 
Irvine, California 92717-3425; (714) 
856-5474; fax (714) 856-4056; e-mail: 
suda@ics.uci.edu; Internet: 
http://www.ics.uci.edu/infocom/ (N orth 
America); http://arpeggio.ics.es.osaka-
u.ac.jp/infocom.html (Japan). 

Fourth ASAT Conference , April 
14-16. San Francisco Airport Mar¬ 
riott, San Francisco, California. Con¬ 
tact Suzanne Graf, Project Manager, 
(541) 984-5204; fax (541) 343-7024; e-
mail: SGraf@Advanstar-Expos.com. 

IEEE International Conference 
on Acoustics, Speech, and Signal 
Processing (ICASSP 97), April 21-24. 
Gasteig Cultural and Convention Cen¬ 
ter, Munich, Germany. Contact Bernd 
Girod, Lehrst.f.Nachrichtentechnik, 
Univ, of Erlangen Nuremberg, Cauer-
str. 7, D-91058 Erlangen, Germany; (49) 
91-3185-7101; fax (49) 91-3131-30840; e-
mail: b.girod@ieee.org. 

Sixth System Administration, 
Networking, & Security Conference, 
April 21-26. Baltimore Inner Harbor, 
Maryland. Contact USENIX Con¬ 
ference Office, 22672 Lambert St., 
Suite 613, Lake Forest, California 
92630; (714) 588-8649; fax (714) 588-
9706; e-mail: conference@usenix.org; 
Internet: http://www.usenix.org. 

IEEE International Conference 
on Robotics and Automation, Apr. 
21-27. Albuquerque Convention Cen¬ 
ter, Albuquerque, NM. Contact Jerry 
Stauffer, Intelligent Systems and 
Robotics Center, Program Office, 
MS0949, Sandia National Laborato¬ 
ries, Albuquerque, NM 87185-0949; 
(505) 845-8966; fax (505) 844-6161; e-
mail: jdstauf@isrc.sandia.gov. 

First Convergence Technology & 
IC Expo, Apr. 22-24. InfoMart, Dal¬ 
las, TX. Contact Electronic Conven¬ 
tions Management, 8110 Airport 
Blvd., Los Angeles, CA 90045; (800) 
877-2668, ext. 243; fax (310) 641-5117. 

15th IEEE VLSI Test Sympo¬ 
sium, Apr. 27-30. Hyatt Regency 
Monterey, Monterey, CA. Contact Y. 
Zorian; (408) 543-0146 ext. 227, e-
mail: zorian@lvision.com. 

MAY 
IEEE Vehicular Technology 
Conference (VTC), May 5-7. Hyatt 
Regency at Civic Plaza, Phoenix, AZ. 
Contact Wendy Rochelle, IEEE 
Conference Services, 445 Hoes Lane, 
P.O. Box 1331, Piscataway, NJ 08855-
1331; (908) 562-3870; fax (908) 981-
1769; e-mail: w.rochelle@ieee.org. 

International Test Synthesis 
Workshop, May 5-7. Santa Barbara, 
CA. Contact K. Wagner; (415) 694-
4386; e-mail: kwagner@symopsys.com. 

IEEE Custom Integrated Cir¬ 
cuits Conference (CICC ‘97), May 5-
8. Santa Clara, CA. Contact Melissa 
Widerkehr, Widerkehr & Assoc., 
Suite 270, 101 Lakeforest Blvd, 
Gaithersburg, MD 20877; (301) 527-
0902; fax (301) 527-0994. 

Electronics Industries Forum of 
New England, May 5-9. World Trade 
Center, Boston, MA. Contact Sum¬ 
mit Exhibition Management Inc., 
Norwalk CT; (800) 322-9332; (203) 
855-3000; fax (203) 855-3003. 

IEEE Power Industry Computer 
Applications Conference (PICA), 
May 11-16. Contact T.C. Wong, Amer¬ 
ican Electric Power, 1 Riverside 
Plaza, Columbus, OH 43215; (614) 223-
2235; fax (614) 223-2205; e-mail: 
t.wong@ieee.org. 



NOW ATMEL'S NEW AT89C55 FLASH 

MCU COSTS LESS THAN OTP. PLUS, IT 

DELIVERS IN-SYSTEM PROGRAMMABILITY, 

20K CODE SPACE AND COMPATIBILITY 

WITH 80C52'S! 

And you thought you couldn't afford 

Flash MCUs! With Atmel's 

Hash MCUs, you get to 

market faster with 100% 

Atmel's Flash pre-tested parts and 100% 
MCUs get 
you to market yield at programming. You 
faste- at a . . . .. .. . also get static operation and 
lower cost ° r

than OTP: supply voltages down to 

2.7V! Even your Purchasing Manager will 

appreciate our device reprogrammability— 

it reduces 

inventory and 

eliminates 

wasted parts. 

Let us help 

you get your 

designs to 

market faster. 

Product Flath SRAM E2PROM ISP Port UART Vcc Op. Freq. Counter/ Pin 
Numbar (bytes) (bytes) (bytes) (MHz) Timor* Count 

S8252 3K 256 2K Yes Yes 27-6.0 0-24 4 40 

S53 12K 256 No Yes Yes 27-6.0 0-24 3 40 

C55 20K 256 No No Yes 27-6.0 0-33 3 40 

C52 9K 256 No No Yes 4.0- 6.C 0-24 3 40 

LV52 8K 256 No No Yes 27-6.C 3-12 3 40 

C51 4K 128 No No Yes 40-6.0 0-24 2 40 

LV51 4K 128 No No Yes 27-6.C 3-12 2 40 

C2051 2K 128 No No Yes 27-6.0 0-24 2 20 

C1051 1K 64 No No No 2 7-6.0 0-24 1 20 

Call 1-800-365-3375 for a FREE 

sample kit. 

XimEL 
E-MAIL: literatureOa:mel.com 

FAX-ON-DEMAND: (800)292-8635 

WEB SITE: www.atmel.com 

CORPORATE HEAOQJAR~ERS: 

2325 Orchard Parkway, San Jose, CA 95131 

TEL: (408)441 -031 1 FAX: (408)487-2600 
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♦ 16 million step motions. 
♦ Pulse and Direction output. 
♦ 8 user 1 O lines. 
♦ Simple ASCII commands. 
♦ Live serial or parallel interface. 
♦ Programmable Accel/Decei. 
♦ Programmable Rates. 
♦ Supports 64K External Memory. 
♦ Host or stand-alone operation. 
♦ Home Seek and Limit detection. 
♦ Motor power-down mode. 
♦ External single-step (Jog) mode. 
♦ Program control for conditional 

branch, loop, jump commands. 
♦ Readback position, rate, etc. 
♦ Connects to full-step, half-step, 

quad-step, micro-step drivers. 
♦ Many, many more features ! 
♦ Prototyping Kit available -

can be run from PC serial port. 

The CY545 is available from stock @ 
$75/each. $50 25. $45/100, $25/lk. 
The CY550 is similar to the CY545, 
with additional on-the-fly interactive 
control for systems requiring complex 
motions. Available from stock @ 
$95 each. $75/25. $57/100, $30/lk. 

CYB-5xx prototyping kit is available 
starting at $150. Add CY545 or CY550 
chip. Wirewrap area for custom driver 
circuit. LEDs on motor signals and user¬ 
bit outputs. Optional 8-character status 
display, memory, and serial cable 
available. Free catalog on Control ICs. 

Cybernetic Micro Systems 
PO Box 3D00 ♦ San Gregorio CA 94074 
Tel: 415-726-3000 ♦ Fax: 415-726-3003 

EDITORIAL 

The Software Side Of Engineering 

The news for engineers in recent years has seldom been good, what with com¬ pany downsizing and reduced defense spending. But it appears that things 
might be improving. If you haven’t had a chance to read it yet, take a look at 

the article “Employment Picture Is Looking Up In The Rte. 128-Boston Area,” 
in our Jan. 6 issue in our new EE Currents & Careers section. The article centers 
on what’s happening with jobs in the technology corridor circling Boston, but it 
also puts into sharp focus the major trend of the past several years: The growth 
of software and embedded systems and their move into the mainstream of elec¬ 
tronic system design. 
A couple of quotes in the article stand out: 
“The majority of jobs are software-related, but generally, companies want 

EE backgrounds,” says Jeff Rudzinsky, senior vice-president of an employment 
agency in Lexington, Mass. 

“The ratio of software to hardware jobs is, I’d say, 5:1 or 4:1. The people re¬ 
cruiting software engineers are running into one guy with ten offers, whereas 
we’re having one hardware guy with maybe two or three offers,” says Norm 
Davis, account executive at another agency in Lexington. 
The essence of engineering is logical thinking applied to problem solving— 

which is exactly the process involved in writing embedded code. In a hardware¬ 
centered world, engineers have had to cope not only with solving the problems 
involved in the project at hand, but also with a strong self-preservation in¬ 
stinct—the critical need to remain current with the flood of new devices created 
by a rapidly advancing technology. In those situations, the experience gained 
with one set of components may not be directly transferable to the next genera¬ 
tion of hardware. The value of mature engineering judgment often gets tem¬ 
pered with the need to get up to speed on the characteristics of one new set of 
components after another. 

However, it may be that mature engineering judgment will maintain its value 
to a greater extent in a software-centered world. Here, the creativity and pri¬ 
mary intellectual investment lies in the software itself, while the hardware is 
mainly the vehicle for delivering that added value. 

The move toward software thus may bode well for engineering careers in the 
future, and it may mean an easing of the threats of career obsolescence caused 
by rapidly advancing technology. Software, in fact, may offer greater protection 
against engineering obsolescence than hardware, and it may be the very thing 
that leads the EE profession into the next century. 

Stephen E. Scrupski 
Editorial Director 
Electronic Design 
Information Group 
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k re you looking for computer performance that actually grows with your 
\ application? Do you need Ethernet, PROFIBUS, CAN or LON serial 
JLinterfaces? Do you require 1 MB SRAM/ 32 MB DRAM/ 4 MB FLASH on 
your local CPU ? Do you use OS-9,VxWorks,VRTX or pSOS+? Modular Computers 
Would you like to create VMEbus or embedded systems? 
Do you require a standard operating temperature range of 0°C to +70°C or 
the extended -40°C to +85°C? 

Then check us out - providing solutions is our business! 
PEP - Your solid partner for flexible solutions. 

PEP Modular Computers Inc. 
750 Holiday Drive, Building 9 
Pittsburgh, PA 15220 
Tel.: (412)921 3322 
Fax: (412)921 3356 
Toll free: 800-228-1737 
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DIGITAL SIGNAL PROCESSORS 

On February 3, 1997, 
Tl redefined 

the future of DSP 
Introducing the 

revolutionary 
TMS320C6x with 
1600 MIPS. 



A single-chip DSP with 1600 MIPS that 
cuts development time by 50%. All under $100.* 

And it’s available now. 

Texas Instruments introduces the TMS320C6x 

generation of digital signal processors, the highest 

performing single-processor DSP ever. The ’C6x 

fixed-point DSP delivers 1600 MIPS at 200 MHz 

and will be available at a price you’ll find equally 

amazing — under $100* And you can order sam¬ 

ples for evaluation now. 

To make this possible, TI developed VelociTT, 

the ’C6x DSP’s advanced Very Long Instruction 

TMS320C6201 Features 

Performance 

• 1600 MIPS 
-Eight 32-bit instructions per cycle X 200 MHz 

• 1-Mbit on-chip RAM 
Development Environment 

• Assembly optimizer — industry first— optimizes 
assembly code 

• C compiler — optimizes key loops for 3X the code 
efficiency offixed-point DSP C compilers 

Word (VLIW) architecture. This simplified design 

gives you software-based design solutions of 

exceptional flexibility, especially critical for 

tomorrow’s breakthrough multichannel and multi¬ 

function voice and data applications. 

Plus, you’ll get the easiest to use DSP ever 

developed. The ’C6x’s new C compiler, accompa¬ 

nied by Tl’s assembly optimizer (an industry 

first — available only from TI), will make pro¬ 

gramming easier than ever. Add thousands of 

pages of on-line documentation and hardware and 

software tools, as well as third-party products, and 

you’ll speed your designs to market in record time. 

And start a revolution of your own. 

For more information on the revolutionary 
TMS320C6X DSP. call 1-800-477-8924, 

ext. 4073, or contact us at http://www.ti.com/sc/c6x 

* 25K unit production pnce. 
08-2198 
© 1997 n 

Texas 
Instruments 
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WEB ADDRESS: 
http:/ / www.bliley.com 

Unique Size, 
Preferred Specs! 

Bliley N15A (OCXO) 
Good Phase Noise and Low Power 
Consumption. Quick Warm Up. 
Compact, Low Profile Case. 

Frequency: 
Standard: 10 MHz 
Optional: 10 to 20 MHz 
Output: HCMOS or SineWave 
Temp. Stability: 
±5x 10‘8 over -30°C to +65°C 
Warm Up: 
±2 X10'8 in 5 minutes (Reference to 
frequency 30 minutes after warm up 
at 25°C) 
Aging: 1 X IO’’ / year 
Phase Noise: 

Offset Level (Typical) 
10 Hz -115 dBc 
100 Hz -140 dBc 
1 kHz -150 dBc 
10 kHz -155 dBc 
100 kHz -155 dBc 

Mechanical Adj.: 
±0.75 ppm to ±3 0 ppm 
Voltage Control: 
±0.50 ppm to ±2.0 ppm for 0 to 
6.0 Vdc Negative Slope 
Power Supplies: 
+ 12 Vdc ± 10% or any fixed value 
between +11 Vdc to +15 Vdc 
Power at turn on @ 25°C: 
5 Watts maximum 
Power at steady state @ 25°C: 
1.2 Watts maximum 
Storage Temperature: 
-55°C to +85°C 
Case Size: 
1.53" max. x 1.53" max. x 0.53" max. 

Contact Bliley for N15A’s 
customization details. 

You 'll get engineering assistance 
at no charge. 

BLILEY ELECTRIC COMPANY 
2545 West Grandview Blvd. 

PO. Box 3428. Erie. PA 165084)428 
(814) 838-3571 • Fax: (814) 833-2712 

E-Mail: info@bliiey.com 
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Is USB A Bus In Search Of A Destination? 

Every day, new ideas are touted as the next solution to some of the ills that plague the computer industry. Some solutions are tremendously success¬ 
ful, others have lukewarm acceptance, and others never make an impact. 

The universal serial bus (USB) is at a crossroads, with many proponents pro¬ 
jecting a rosy future with billions of dollars in revenue. With both Intel and 
Microsoft behind the bus as the next low-to-moderate-speed interface that 
replaces everything from the keyboard port to serial and parallel I/O ports, 
and still other custom/proprietary interfaces, it offers tremendous promise. 

Most new PCs manufactured with the latest motherboard logic chips have 
the USB ports hidden inside. But only a few of those systems currently have 
them actually wired to a connector on the rear panel because Windows 95 
does not include USB driver software. The Win97 upgrade will include the 
driver software, and then it’s a race to see who will succeed or fail in offering 
new systems that users will really want. 

USB, or something like it, is sorely needed as the PC transitions into a home ap¬ 
pliance. This “appliance” requires little knowledge 
on how it works—all users must know is that “Plug 
A goes into Socket A.” USB-based peripherals will 
provide the incentive to move to USB, and systems 
designed in 1998-99 may do away with the RS-232 
and Centronics-type ports in favor of USB. 

But USB’s popularity will develop slowly since it 
may take time for sufficient numbers of USB-active 
computers to arrive on user’s desks. Meanwhile, 
what are peripheral manufacturers to do? Just let 
their designs sit on the shelf? Not likely. Some com¬ 
panies are considering postponing their mass-man¬ 
ufacturing of the products until enough machines 
are in users’ hands to provide a viable market. Many 
are pondering alternate solutions: Go after the 
legacy systems market. Put USB into some of the 
100 million-plus computers now running Windows, Windows 95, and Windows NT. 

Designing hardware that adds USB ports or creates USB hubs is becom¬ 
ing a relatively simple task, with a number of silicon suppliers offering vari¬ 
ous chips and megacell building blocks that implement the USB interface for 
as low as $1 per port. Megacell suppliers such as CAE Technology and Lucent 
Technology will offer designers a way to create custom configurations. Stan¬ 
dard silicon solutions from Atmel, CMD Technology, and Cypress Semicon¬ 
ductor, among others, offer fast time-to-market solutions. 

The hardware issue is almost a moot point. So is the driver software that 
tells the PC it has a USB port. The BIG challenge is to craft applications that 
take advantage of USB and stir up user demand. For example, USB-based 
telephony, such as developed by Mitel Corp, Kanata, Ontario, Canada, is a 
step toward the application integration of new functions that would tempt 
users to add USB capabilities. 
USB has many attractive features—it allows up to 127 devices to be simul¬ 

taneously connected (each hot-pluggable), operates at data rates up to 12 
Mbits/s, and can provide power and signals or just data signals over the sim¬ 
ple cabling schemes. But unless applications drive the acceptance of USB in 
the legacy arena, the market may take longer to develop. 

So put on your thinking caps—what types of software can take advantage of 
USB? Can you envision applications that require USB, or can provide value, if 
they could simultaneously use multiple pointing devices, multiple keyboards, or 
any mix of peripherals? Multiplayer games and some team/classroom educa-
tional/training applications are ideas that come to my mind. Perhaps a commit¬ 
tee can focus on application-software development for USB-based hardware. 
Or , the industry may end up with a bus with no destination, dbursky@class.org. 



News Low-Cost 16-Bit 
Data Acquisition 
DAQCard -516 and PC-516 -

16-bit, 50 kS/s sampling 

Take Measurements, Not Estimates with National Instroments 

New PCI DAQ 
for Windows N 
PCI E Series - State-of-the-art E Series DAQ technology is now 
available for PCI. 
• Continuous, gap-free sampling - more than 1 MS/s 
• Instrumentation-quality measurements with 12 and 16-bit resolution 
• Improved PCI system performance with scatter-gather DMA 
• Native drivers for Windows NT, 95, and 3.1 
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Remote Data 
Acquisition 
Remote SCXI 
Remote signal 
conditioning and 
data acquisition 
up to 4,000 ft via 

Superior * 
quality 
for temperature 
strain, voltage, 
current, digital I/O, 
and more 
Interface to 
more than 
5,000 channels 
Multichannel 
scanning and 
waveform 
acquisition 
Compatible with 
existing SCXI 
systems 
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^NATIONAL 
►instruments 

The Software is the Instrument* 

Portable PCMCIA 
Solutions 
DAQCard E Series - Breakthrough 
technologies deliver E Series performance in 
PCMCIA format. 
• Fast sampling - up to 500 kS/s 
• Instrumentation-quality measurements -
with 12 and 16-bit resolution 

• Gains up to 100 
• Analog triggering 
• Advanced counter/timer features - equivalent¬ 
time sampling, instantaneous rate changes, 
buffered pulse-train generation 
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DAQ Driver Software for Windows NT 4.0 
NI-DAQ’ 5.0 - Take advantage of native Windows NT 32-bit 
drivers to build robust DAQ applications. 
• More than just token I/O calls 
• Includes high-performance analog, digital, and timing I/O 
functions, signal conditioning functions, and auto calibration 

• Libraries for LabVIEW", LabWindows’/CVI, Componentworks', 
BridgeVIEW", Lookout", Measure", VirtualBench", C/C++, Visual Basic 

Call today for your FREE copy of DAQ Designer' ’97 

and for more information on these new products. 

READER SERVICE 157 (800)433-3488 (U.S. and Canada) 

U.S. Corporate Headquarters • Tel: (512) 794-0100 • Fax: (512) 794-8411 • info@natinst.com • www.natinst.com 
Worldwide network o' direct offices and distributors. 
© Copyright 1997 Nabo, ia! Instruments Corporation. All rights reserved. Product and company names hrted are trademarks or trade names of their respective companies. 



SmartVoltage 

For additional product information, visit Micron's 

WWW site at http://www.micron.com/flash or call 

Micron DataFax at (208) 368-5800 and request #2358. 

IT 
FITS 

• Service 
• Reliability 
• Availability 

Drop-in 
Compatibility 

industry-standard 
boot block Flash. 
Looking for flash memory that’s got it all 
together? Consider Micron s boot block flash 
memory with SmartVoltage Technology'. It 
combines compatibility and flexibility with 
proven Micron reliability for a solution that fits 
your needs as easily as it fits your application. 

• 1OO% compatibility means the same pinouts, 
functions, and electronic IDs as Intel for a true 
"drop-in" solution. 

• SmartVoltage Technology provides 3.3V or SV 
read voltages (Vcc) and SV or 12Vprogramming 
voltages (Vpp) for maximum operational 
flexibility on a single chip. 

• Micron’s quality-controlled and highly efficient 
production process delivers greater product 
reliability and availability at a competitive 
price. 

Regardless of the application, whether it s 
firmware for PC BIOS, op code storage in 
cellular phones, or font storage for printers, 
Micron's boot block flash memory with 
SmartVoltage offers you the best fit! 

Memory 
Configuration 

Part 
Number 

Package/# of Pins 
SOP TSOP-I 

256Kx8 MT28F002B1 — 40 
'*128K x 16 / 256K x 8 MT28F200B1 44 48 
512K X 8 MT28F004B1 - 40 

“256K x 16/512K x 8 MT28F400B1 44 48 
1 Meg X 8 "MT28F008B1 - 40 

**512K x 16/1 Meg X 8 "MT28F800B1 44 48 
J ‘Available 2097 “Intel * Smarts 'Compatible MICRON 

« QUANTUM DEVICES, INC. 

8000 S. Federal Way, Boise, ID 83707-0006 
Telephone (208) .368-3900 • FAX (208) 368-4431 
E-mail: prodmktg@micron.com 
Internet: http://wwwanicron.com/flash 
Customer Comment Line: (800) 932-4992 
FAX (208) 368-4617 
Micron DataFax is a service mark of Micron Technology, Inc. 
Micron Quantum Devices' products are distributed by Micron 
Semiconductor Products, Inc., and its affiliated companies. 
Smarts is a trademark of Intel Corporation. 
©1996 Micron Quantum Devices 
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If You Think Omron Only Makes Relays, 
Read Between Our Lines. 

It’s true we’re the world's number 

one relay supplier. So it's not 

surprising to learn that design engineers 

and specifiers know us for our relays. 

But we also manufacture the 

world’s most complete line of switches 

and photomicrosensors. 

For years we’ve been building all 

types of switches, photomicrosensors, 

and relays for leading companies that 

manufacture telecommunications 

products, home and office electronics, 

computer peripherals, appliances, and 

HVAC equipment, just to name a few. 

Proven reliability 
makes Omron 
relays, switches, 
and photo¬ 
microsensors the 
preferred choice 
of des ign engineers 
and specifiers 
worldwide. 

What does aH this mean? That’s 

simple. Our expertise has led to the 

development of standard components 

for all kinds of applications. And when 

you can fit a standard switch to your 

custom application, you’re looking at a 

considerable cost savings. Plus you’ll 

see your design go into production that 

much faster. 

In switches alone, we have basic 

switches, mechanical keyswitches, 

rotary and in-line DIP, thumbwheel and 

rocker switches, amplified and non¬ 

amplified photomicrosensors, PCB 

mount and connector-ready photo-

microsensors, as well as lighted and 

oil-tight pushbuttons. 

And everything Omron makes is 

100% tested, available to you world¬ 

wide, and backed up by outstanding 

technical and distribution support. 

To find out if Omron has the 

component solution you’re looking for, 

call now to receive our Standard 

Products Catalog or visit our web site at 

http://www.oei.omron.com. For a 

directory of techinical data sheets, call 

ControlFax at 1-847-843-1963 and ask 

for document #50. 

If you respond to innovation and 

more efficient ways of doing business, 

it’s a story worth reading. 

1-800-55-OMRON 

ASK FOR OUR STANDARD PRODUCTS 
CATALOG. IT S FREE! 

omRon 
WE HAVE THE FUTURE W CONTROL 
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time can cut your im| 
and costs. 

For your Design Kit, call, 
fax or write: 
Linfinity Microelectronics, 
11861 Western Avenue, 
Garden Grove, CA 92841 
Phone: 714-898-8121 

Current-sharing is totally 
cool. You can deliver pre¬ 
cise power for the micro¬ 
processor core and I/O 
while dividing and diffus¬ 
ing heat over two different 

http://www.linfinity.com Visit our Web site 
lÄ/iVivn 

LDOs. With some proces¬ 
sor chipsets demanding 
as much as 10A, manag¬ 
ing heat is critical. 

Getting started on a 
solution is easy. Linfinity 

has the parts, control circuitry and 
even an evaluation platform that 

AO Electronics 800-645-4955, All American 800-573-ASAP, FAI Electronics 800-677-8899, 
Falcon Electronics 800-444-4744, Future Electronics 800-388-8731, Jan Devices 81 8-757-2000, 
Marsh Electronics 800-558-1238, Zeus Electronics 800-52-HIREL 
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Fax: 71 4-372-3566 Evaluation platform and 
application note available 

©Zin/Wf 
MICROELECTRONICS 

Call 800-LMI-7011 

Device 
Type 

Output 
CurrenttA) 

Mu Dropout 
Vortage (V) 

LX8382 10 1.4 
LX8582A 8.5 1.3 
1X8383 IB 7.5 1.&1.&1.3 
LX8580 7 055 
LX8584 A.B 7 1.4/12/1.4 
LX8581 6 0.5 
LX 8586 A 6 1.31.1 
LX8554 5 1.0 
LX8384 A B 5 1Ä1.371.3 
LX8585 A 4.6 1.4/1 .2 
LX8587A 3 1.3/1 .2 
LX8385 8 3 1.5/1 .3 
LX8386 AB 1.5 1.5/12'1.3 
LX8117 0.8 1.2 



ECHNOLOG 

Low-Cost Video-Port Standard 
Simplifies Implementation 

With a burgeoning need for a low-cost, PC-based 
video interface standard, SGS-Thomson, Lin¬ 
coln, Mass., devised the Video Interface Port 

(VIP) standard. Jointly developed with ATI, C-Cube, 
Cirrus Logic, LSI Logic, Philips, Trident, and S3, the 
VIP is an open, non-proprietary interface standard 
between video devices and a PC’s graphics device. 
Aimed at multimedia PCs, possible applications in¬ 
clude DVD, DSS, video capture, video phones, and In¬ 
ternet-based multimedia. The VIP architecture con¬ 
tains two separate ports, an ITU-R-656 video port and 
a simple host port. In a typical graphics chip configu¬ 
ration, the VIP requires just 13 pins for implementa¬ 
tion. Because of the low pin count, the VIP employs 
the same 26-pin VESA feature connector for active 
signals and only adds one 14-pin connector for power 
and other miscellaneous signals. For more informa¬ 
tion, contact SGS-Thomson at (617) 259-0300 or on the 
Internet at http://www.st.com. RN 

Focused Ultrasound Aims At 
Non-Surgical Cancer Treatment 

In possibly five to ten years, physicians may have an¬ other weapon in their arsenal to treat cancer, 
namely forced ultrasound. Research taking place at 

the University of Michigan College of Engineering , 
Ann Arbor, could give physicians the ability to control 
and precisely focus ultrasound’s ability to heat and de¬ 
stroy tissue. 

High-intensity ultrasound in the frequency range 
of 500 kHz to 10 MHz produces heat as it passes 
through the tissue. Such ultrasound techniques have 
been used to heat tissue above the minimum tempera-
ture/time threshold required to kill cells. When heat¬ 
ing is focused on a small area of soft tissue, effects on 
the patient are minimal. However, ultrasound heating 
in bone creates intense pain. 

To that end, a computational model developed by 
graduate student Youssry Botros and researchers 
John L. Volakis, and Emad S. Ebbini was able to direct 
high-intensity ultrasound around solid objects and fo¬ 
cus the field’s intensity on small areas 1 to 15 cm deep 
within tissue. Botros states that their goal was to 
demonstrate the efficacy of high-intensity focused ul¬ 
trasound for hard-to-reach areas, such as the liver. 

“It is relatively easy to focus ultrasound’s energy 
on small, deep areas of tissue,” says Botros, “but not 
when the tumor is located beneath solid objects, such 
as the ribs, which is often the cases in liver cancer.” 

To validate the computational model, the three 
along with graduate student Philip Van Baren devel¬ 
oped an experiment using wooden bars to approxi¬ 

mate a rib cage enclosing a hypothetical tumor. The 
team used their model to calculate optimum place¬ 
ment and intensity levels using a 2D, 64-element ul¬ 
trasound array. Experimental results agreed with the 
computational model: The 3-mm “tumor” was cooked 
in just a few seconds without damaging surrounding 
tissue. RE 

Researchers Show Drives 
That Store 5 Gbits/ln2

A demonstration by the scientists and engineers at IBM’s Almaden Research Center, San Jose, 
Calif., and Storage Systems Div., San Jose, Calif., 

displayed a bit density that was head and shoulders 
above anything that’s near production—five billion 
bits/in2. That specification is about three times the 
density of today’s upper-end products. The test, data 
was read and written at product-level speed with ac¬ 
ceptable accuracy (80 million bytes/s with one error in 
one billion bits). Using standard error-correction 
techniques, the researchers claim they can provide 
near-errorless data. One of the notable aspects of the 
demonstration was that mostly proven technologies 
were employed. For example, they used magnetore¬ 
sistive (MR) heads and an ultra low-noise magnetic 
alloy disk coating. The company expects to be ship¬ 
ping drives with a density of 3 Gbits/in2 within the 
next few years, with 5-Gbit/in2 products following 
shortly thereafter. A 5-Gbit/in2 density drive in a 2.5-
in. form factor could hold about 6 Gbytes of informa¬ 
tion. A nine-platter, 3.5-in. model could store almost 
55 Gbytes. For more information, contact IBM at 
(408) 927-1283 or on the Web at http://www.re-
search.ibm.com. rn 

0.13-um Resolution Targeted 
By Joint Shared-Cost Program 

ASM Lithography (ASML), Veldhoven, The Netherlands, and IMEC, Leuven, Belgium, have 
joined forces to launch a cooperative R&D pro¬ 

gram involving 193-nm-wavelength deep UV lithog¬ 
raphy. Using this technology, they hope to develop ad¬ 
vanced optical processes that can produce line widths 
as small as 0.13 pm. Resolution in the 0.18-pm to 0.13-
pm range will be vital when fabricating next-genera¬ 
tion, high-density devices including 4-Gbit DRAMs 
and several generations of microprocessors beyond 
686. 

Leading semiconductor manufacturers are being 
invited to participate in the program. By pooling all of 
their technological resources, all participants will 
gain early process knowledge beyond today’s 248 nm 
at a lower cost than individually funded R&D. The co-
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operative program uses one of the first 193-nm scan¬ 
ning lithography systems to be built by ASML (at 
IMEC’s Class 1 cleanroom facility). 

According to Dr. Richard George, ASML’s corpo¬ 
rate director of step and scan marketing, “This next¬ 
generation scanning system will be based on 248-nm 
scanners currently in development at ASML’s global 
headquarters in Veldhoven, the Netherlands.” 
Process data and system performance results from 
the joint program will be incorporated in ASML’s com¬ 
mercial 193-nm tool projected for market introduction 
in 1998. 

Says Dr. Luc Van den hove, manager of IMEC’s Mi¬ 
cropatterning Group, “This unprecedented coopera¬ 
tive effort will shed light on the advanced optical pat¬ 
terning techniques needed to make tomorrow’s 
memory and logic devices a reality.” RE 

Chamber-Cleaning Chemical Is 
Environment-Friendly 

A recently identified chemical for oxide chamber cleaning reduces global-warming emissions by 
more than 95%. Trifluoroacetic anhydride, called 

EcoEtch-LF by Schumacher, Carlsbad, Calif., which 
discovered the chemical, cleans the process chamber 
faster and more efficiently, as well as uses less input 
chemical, than an equivalent C2F6 process. 
C2F6 is a greenhouse gas used by the semiconduc¬ 

tor industry as a source of fluorine for cleaning 
PECVD chambers. Approximately 60% of the C2F6 
used during the clean process is unreacted by the 
process, and thus is exhausted into the atmosphere. 

Motorola presented a paper during the Semicon 
Southwest Conference that described a feasibility 
study performed on an Applied Materials P5000 PE¬ 
TEOS reactor. According to the paper, EcoEtch-LF 
exhibits higher plasma-conversion efficiency and 
shorter clean times than a standard two-step C2F6 
process. The process effluent contained less than 2 se¬ 
ems (standard cubic centimeters per minute) C2F6 
and less than 40 seems tetrafluoromethane (CF4). 

Cost-wise, EcoEtch-LF appears to be comparable 
to C2F6 used with a burn box. Overall, the results of 
the screening experiment indicate that the new chem¬ 
ical is a very promising candidate for further investi¬ 
gation as a replacement chemistry for C2F6. re 

BMDO Funding Leads To 
Results In ZnSe Thin Films... 

North Carolina State University (Raleigh, N.C.) 
researchers, backed by funding from the U.S. 
BMDO (Ballistic Missile Defense Organization), 

have produced a set of coating technologies for com¬ 
pound semiconductors. These coatings are based on 
molecular beam homo-epitaxy to produce zinc-se-
lenide thin films for making LEDs. The University li¬ 
censed the technology to Eagle-Picher, Miami, Okla., 
which is using an award from the National Institute of 
Standards & Technology for work on blue and green 
LEDs and lasers. 
The devices are based on compound semiconductor 

materials composed of precise atomic fractions of 
Type II and Type VI elements on the periodic table. 
So far, Eagle-Picher has developed a bright green 
LED using zinc-tellurium selenide (ZnTeSe). The 
greens are the brightest ever reported from a semi¬ 
conductor material— at least 50 times brighter than 
commercial gallium phosphide. They operate at 512 
nm and have operated for 675 hours at a current den¬ 
sity of 50 A/cm2. A blue LED also has been developed 
using zinc-cadmium selenide. Although weaker than 
the greens in output, it produces about 30 times more 
output than a blue silicon carbide LED. PMcG 

...And The Acquisition Of 
Soviet Space Technology 

Longer-life satellites and long-mission space vehi¬ cles are expected to outlast the life and endurance 
of solar cells. Deployment of solar-cell panels alsc 

has been one of the least reliable functions of launchec 
vehicles. Consequently, nuclear space technology ha; 
been pursued in the U.S. under an R&D project callee 
the SP-100 program. However, the players (the U.S 
BMDO, NASA, and the U.S. Dept, of Ènergy) coule 
not determine a near-term, space-qualified solution. 

The former Soviet Union, on the other hand, sue 
cessfully developed space-based electric-generatim 
thermionic reactors at their science institutes. Th 
heat source for the generators, the Topaz, is nuclea 
fuel. The initial result, called Topaz I, had been use 
successfully in two satellites. The latest versior 
Topaz II, then was bought by BMDO through Intel 
national Scientific Products (San Jose, Calif.), whic 
heads the marketing efforts for a joint-venture (calle 
INERTEK) formed in Russia. 

Negotiations, which began in 1990, resulted in d< 
livery of the reactors in 1992 to the New Mexico Eng 
neering Research Institute. At the Institute, the 
were tested with tungsten heaters instead of nucle; 
fuel. So far, the results have been positive enough f< 
design studies to be undertaken on a 40-kW (peal 
generator incorporating Topaz II technology. 

The SPACE-R system is being conceived by Inte 
national Scientific Products and a sister compan 
Space Power Inc. (also in San Jose). It’s expected 
weigh about half that of a comparable solar solutif 
as well as occupy less than one-tenth the space. Sc 
versions are typically rated at only 6 kW (peak.) p 
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New Product Update 

New, microAmplifief" Single Supply Op Amp Series 
OPA237 series is a new line of single supply, general purpose op amps featuring low 
offset voltage, low quiescent and bias current, and a wide supply range. This combination 
of “micro-sized” package options, excellent speed-to-power ratio, precision performance, 
and low cost makes them perfect for portable, battery-powered, and space limited 
applications such as PCMCIA cards. 0PA237, single, is available in the micro-miniature 
5-lead SOT-23 and SO-8 surface mount packages. 0PA2237, dual, comes in a miniature 
MSOP-8 and SO-8 surface mount options. 0PA4237, quad, is also available in a new 
compact package—the SSOP-16— it has the same body size as an SO-8, but with 16 
leads. Key specs: 750pV max offset, 170pA/amp quiescent current, 1.4MHz bandwidth, 
and 2.7V to 36V or ±1.35 to ±18V supply range. Pricing in 1000s: 0PA237 is $.89: 
OPA2237 is $1 .52: 0PA4237 is $3.25 

Reader No. 80 FAXLINE No. 11327 

1mW Low Power, 12-Bit A/D in 8-lead SOIC Package 
ADS1286 is a 12-bit, 20kHz microPower” sampling A/D complete with a fully differential 
input and sample/hold amplifier. This low power device— consuming only 250pA of 
supply current—is the smallest 12-bit sampling A/D on the market today. It offers an SPI 
and SSI compatible serial interface for communication over a two or three wire interface. 
Its combination of serial two wire interface, micro power consumption, and low cost 
make it ideal for remote and isolated data acquisition, transducer interface, battery 
operated systems, industrial process control, test and measurement, medical instrumen¬ 
tation, and consumer products. Key specs: true differential inputs, serial interface, 
guaranteed no missing codes, 20kHz sampling rate, and 250pA supply current. Available 
in an 8-pin plastic mini DIP and an 8-lead SOIC package: priced from $4.02 in 1000s. 

New 1997 IC Databooks 
Our new Integrated Circuits 
Data Books give designers 
more than 60 high perfor¬ 
mance linear and mixed signal 
solutions. Both the Linear 
Products and the Mixed Signal 
data books include complete 
product descriptions and 
specifications, applications 
tips, performance graphs, and ordering 
information. FREE from local salesman 
or call (800) 548-6132 

Reader No. 82 

PCMJ721 
Stereo Audio D/A for 

DVD, MPEG-2 and AC-3 Applications 
PCM1721 is an audio Sound PLUS D/A that features an on¬ 
board programmable phase-locked loop (PLL) specially 
designed for Digital Video Disk (DVD), MPEG-2, and Dolby 
AC-3 audio applications. The PLL can be programmed for 
sampling at standard digital audio frequencies, as well as 
one-half and double sampling frequencies. It’s a perfect 
solution for MPEG-2 applications. Key specs: 94dB dynamic 
range, 256fs or 384fs system clock, single +5V power 
supply, multiple sampling frequencies, and left, right, mono, 
mute output modes. PCM1721 is available in a 24-pin SSOP 
and priced from $4.90 in 1000s. 

Reader No. 83 FAXLINE No. 11319 

Isolated Op Amps 
Offer Bandwidth and 
Non-Linearity Options 
IS0166 and IS0176 are precision, isolated amplifiers 
offering a choice of 6kHz bandwidth, 0.005% typ 
non-linearity, or 60kHz bandwidth, 0.012% typ non-linearity. 
Both are 100% tested by partial discharge and rated at 
1500Vrms continuous. They’re ideal for thermocouples, 
RTDs, pressure bridges, medical instrumentation, analytical 
and biomedical measurements, data acquisition systems and 
test equipment applications. Key specs: 115dB at 50kHz 
IMR, 5nA input bias current, ±4.5V to ±1 8V supply range, 
±20pV input amplifier offset voltage, and Vo = ±10V. 
Available in a 24-pin plastic 0.3" “skinny" DIP and priced 
from $7.74 in 1000s. 

Reader No. 84 FAXLINE No. 11294 

Reader No. 81 FAXLINE No. 11335 BURR- BROWN® 

Burr-Brown Corporation 
■■■■■sr' 

Burr-Brown Corporation • P.O. Box 11400 • Tucson, AZ • 85734-1400 • Call (800) 548-6132 or use FAXL//VE(800) 548-6133 • http://www.burr-brown.com/ 



There’s only one way 
to get a 100% guaranteed 

FPGA conversion. 

Call AMI and ask for it! 
It's simple. AMI has completed over 800 successful netlist conversions. With this 

kind of experience and our proven Netrans" conversion tools, we have the confidence 
to guarantee your design works right the first time, or you pay no NRE. 

■AMI 
AMERICAN MICROSYSTEMS. INC. 

1-800-639-7264 
American Microsystems, Inc. • 2300 Buckskin Road, Pocatello, Idaho 83201 • www.amis.com 

Copyright ©1996, American Microsystems, Inc. 
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TECHNOLOGY BREAKTHROUGH 

Fractional Terabit ATM Switch Demonstrated: 
New Modular Architecture Accommodates 
User's Growing Bandwidth Needs 

This fall, researchers at Lucent 
Technologies’ Bell Laboratories 
demonstrated an experimental 

ATM switch with the capability of 
handling data transmissions up to 160 
Gbits/s. The prototype system was 
constructed by tying together a clus¬ 
ter of Lucent’s newest 20-Gbit/s, car¬ 
rier-based backbone switches. When 
scaled up to Terabit-size, and used in a 
real network, this switch is capable of 
delivering 100,000 simultaneous digi¬ 
tal video feeds, or giving as many as 
10 million subscribers Internet access 
at ISDN speed. 

While several commercially avail¬ 
able ATM switches boast data rates of 
20 Gbits/s or more, most experts 
agree that service providers will need 
Terabit-class switches to meet the de¬ 
mands of videoconferencing, Megabit 
Web access for consumers, and other 
bandwidth-hungry applications antic¬ 
ipated for the coming decade. 

Currently, no real-world fiber link 
is yet capable of handling the output 
from a Terabit switch, but the writing 
is on the wall. Both Lucent and NEC 
have already demonstrated experi¬ 
mental fiber networks that have Ter¬ 
abit capacity, creating a significant 
opportunity for somebody who can 

deliver a commercially viable switch 
two or three years down the road. 

Rather than design the new switch 
from scratch, the Bell Labs team de¬ 
cided to take a modular approach 
based on the 2.5-Gbit/s, shared-mem¬ 
ory technology found in their 20-
Gbit/s Globe View 2000, the flagship of 
Lucent Technologies’ ATM product 
line. It employs a technique known as 
hierarchical multiplexing to aggre¬ 
gate streams of incoming ATM cells 
into a common high data rate which is 
then passed to a high-speed 2.5-
Gbit/s, switching core (Fig.l). The 
core itself uses a shared-memory ar¬ 
chitecture with a very wide data bus 
to switch large portions of an ATM 
cell in a single clock cycle. 

As explained in their paper “A 160-
Gbit/s ATM switch prototype using 
the concentrator-based growable 
switch architecture,” (presented at 
the IEEE’s ICC ‘95 Conference, June 
18-22, 1995, Seattle, Wash.), individ¬ 
ual lower-speed connections are mul¬ 
tiplexed together and finally inserted 
at close to the full bandwidth of the 
switch. This allows the switch to run 
independently at its optimum speed 
while data feeds ranging from 51 
Mbits/s (STM-1) and 155 Mbits/s 

(STM-3) right through 2.4 Gbits/s 
(STM-16) are folded seamlessly into 
the its data flow. 

To create a 20-Gbit/s switch ele¬ 
ment, an 8-by-8 array of switch mod¬ 
ules was assembled, fed by a memory¬ 
less cell distribution network (Fig. 2) . 
This 20-Gbit element became the 
principal building block in the project, 
from which a larger switching array 
was assembled. 

When aggregating switch ele¬ 
ments, one of the team’s major chal¬ 
lenges was to tie them together in a 
way that lets each module add its 
bandwidth to a common pool without 
getting in the other’s way. Their solu¬ 
tion was to develop a 64:8 traffic-con-
centrator/filter front end for each 
switch. The concentrator takes 64, 
2.5-Gbit/s streams and aggregates 
them into 8, 20-Gbit/s streams (Fig. 
3). Since the switch modules have a 
20-Gbit capacity, these concentrators 
allow traffic to be bundled neatly into 
groups of eight 2.5-Gbit streams. 

Each 20-Gbit switch module has its 
own filter section which looks at the 
entire 160-Gbit data flow and only al¬ 
lows the traffic intended for its switch 
to pass. As each packet enters the 
concentrator, the filters read its 
header for routing information (vir¬ 
tual path, VP, and virtual channel, 
VC) and compares it against a table of 
connections collected from all of the 
switches (Fig. 3, again). The filter 
then passes only the cells carrying the 
VP/VC addresses of connections that 

I_ 

1. The bask building block of the switch architecture is this 2.5-Gbit/s 
core fabric. It is fed by multiplexers which aggregate lower speed data 
and inserts them into the switch matrix at the full switching rate. 

2. An N-by-N growable switch architecture can be built using 20-Gbit/s 
switch modules like this one. It consists of an 8-by-8 array of 2.5-
Gbit/s switch modules fed by a common cell distribution network. 
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TECHNOLOGY BREAKTHROUGH 
TERABYTE ATM SWITCH ARCHITECTURE 

3. A closer look at a concentrator-based growable switch architecture 
also reveals that it uses an array of 20-Gbit/s switch modules, fed by 
data concentrators that, in effect, expose each switch module to the 
entire data stream. Address filters prevent a switch module from being 
overloaded by allowing it to see only the cells with the VP/VC 
addresses that it is assigned. 

a particular switch is respon¬ 
sible for handling. In this 
manner, each switch has ac¬ 
cess to traffic from all 8 20-
Gbit/s streams, giving the ar¬ 
ray a throughput of 160 
Gbits/s. 
The double-edged de¬ 

mands of scientific and com¬ 
mercial development created 
some interesting technical 
challenges for the team. 
Keeping size, power, and cost 
down, were balanced against 
maximizing performance to 
arrive at the final solution. 
While many elements of the 
switch were exported from 
current products, the con¬ 
centrators themselves re¬ 
quired the use of a high¬ 
speed, high-density VLSI 
chip to integrate enough 
functionality to keep the 
switches’ size and power con¬ 
sumption within reasonable limits. 

Using a standard 0.6-pm CMOS 
process, the team designed a VLSI 
circuit, known as an EXCON (ex-
pander/concentrator), that integrated 
eight 64:8 data concentrators. Each 
EXCON chip is an 8-by-8 device, pro¬ 
cessing 0.6 Gbits/s per port, for a total 
of 5 Gbits/s of cell traffic. 

Cell traffic aniving at the EXCON 
chip is first broadcast via its 1:8 ex¬ 
panders, and then fed to eight parallel 
concentrators operating indepen¬ 
dently of one another. Each of these 
eight, 8:1 concentrators incorporates 
an eight-input, one-output FIFO run¬ 
ning at 0.6 Gbits/port. Address filters 
also are included in the entrance to 
each FIFO so that only valid cells are 
admitted and queued. The cell rate 
passing through each concentrator is 
equivalent to 64 times the OC-48 cell 
rate, or 362 Mcells/s. 

Using this approach, a prototype 
concentrator-based cell distribution 
network was built, with an aggregate 
cell routing rate of 20 Gbits/s. These 
in turn were assembled into an 8-by8 
array called an EXCON module, ca¬ 
pable of handling 160 Gbits/s. 

Inside these EXCON modules, a 
single-stage, bit-sliced linear array of 
32 identical EXCON chips processes 
the full bandwidth, allowing the 
board and device I/O bandwidth to be 
minimized. The pipeline for the 

switch matrix was now complete. 
Multiple 20-Gbit switching elements 
were interfaced to a 160-Gbit/s EX¬ 
CON module, to form a prototype 
fractional Terabyte-class switch. 

According to Kai Eng, head of 
Bell Labs’ Broadband Systems Re¬ 
search department, the concentra¬ 
tors’ 160-Gbit output can be cascaded 
into another 8:1 concentrator stage 
and another set of switches, resulting 
in a 1-Terabit switching array. Al¬ 
though time and funding did not per¬ 
mit its construction, Eng is confident 
that their empirical findings and 
computer simulations indicate that 
scaling the switch to Terabit levels is 
quite feasible. 
The hardware arising from this 

exercise is far from being ready for 
commercialization, but is nonethe¬ 
less surprisingly compact and well-
conceived. The tightly packed switch 
array occupies a single refrigerator¬ 
sized equipment cabinet. Its associ¬ 
ated concentrator and filter section 
requires only two shelves of space in 
an adjacent cabinet. Thanks to care¬ 
ful attention to power management, 
it can be cooled with industry-stan¬ 
dard forced-air methods, eliminating 
the need for expensive, unreliable re¬ 
frigeration systems. 

The main cabinet also includes 
areas for plug-in line cards which can 
feed the switch with a variety of in¬ 

dustry-standard line inter¬ 
faces and data rates. These 
range from 51-Mbit/s 
twisted-pair copper lines 
and OC-3,155-Mbit/s fiber 
connections to optical trunk 
lines as large as 2.5 Gbits/s. 

Reusing commercially 
available technology wher¬ 
ever possible helped reduce 
development costs and in¬ 
sure that the end product 
had a chance of being com¬ 
mercially viable itself. 
Equally important, develop¬ 
ing a scalable switch archi¬ 
tecture will allow users to 
avoid “forklift” upgrades, by 
buying a unit that meets 
their current requirements 
and adding bandwidth in 20-
Gbit increments as needed. 
This may become an impor¬ 
tant strategy for network op¬ 
erators as they try to provi¬ 

sion their systems for an uncertain 
future. Today’s common wisdom is 
that bandwidth requirements will 
continue to increase for the foresee¬ 
able future, but opinions vary widely 
on the rate of increase, the types of 
traffic to be supported, and which net¬ 
work (PSTN, Internet, Intranets etc.) 
they will be travelling on. 

Both Lucent and Bell Labs view 
high-capacity ATM switches as one of 
the key elements for enabling the 
widespread delivery of bandwidth-in¬ 
tensive digital multimedia services. 
The switched, cell-based, ATM traffic 
allows not only data, but audio, video, 
and other time-bounded services to 
be, in effect, directly “dialed up” in a 
manner similar to making a telephone 
connection. 

Even at this early stage in ATM’s 
development, broadband ATM 
switches are being found in increasing 
numbers in the backbones of both 
telephone networks and larger local¬ 
area networks (LANs) where high-
capacity, switchable bandwidth is re¬ 
quired. Meanwhile, scientists at Bell 
Labs continue to keep their switching 
technology one step ahead of the e ver¬ 
steepening bandwidth-demand curve. 

For further information, contact 
Kai Y. Eng, Lucent Technologies’ 
Bell Laboratories, Holmdel, N.J., at 
(908) 949-3000. 
Lee Goldberg 
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NEC Silicon MMIC 
Solutions... from 354 
Want to make life simpler? Reduce the parts count in 

your design with low cost Silicon MMICs from NEC. 

But be aware of the side effects! 

Reducing the parts count can also make your 

design more reliable. Your QC easier. And your 

assembly faster and more efficient. 

NEC MMICs come in a variety of package 

styles, including low cost plastic, surface mount, 

and on tape and reel. And their quality and relia¬ 

bility is proven. With a production rate exceeding 

20 million MMICs a month, no one knows this 

technology like NEC. 
Our Silicon MMIC Selection Guide lists 

specifications for these and dozens of other devices. 

For a copy, call your nearest CEL Sales Office, circle 

the number below, or call our 24 hour fax line. 

Gain vs. Frequency 

NEC 

5V Wideband MMIC Am ps — from 35C 

PjdB (dBm) ICC (mA) NF (dB) PART 

500MHz 19 50MHz —1.3GHz 22 4.5 UPC1676G 

500MHz 49 6 50MHZ-1.9GHZ 23 UPC1678G 

500MHz 19 O 50MHZ-1.0GHZ 21 UPC1688G 

26 1.0GHz 6.5 50MHz —2.9GHz UPC27O8T 

1.0GHz 25 5 50MHz-2.3GHz 23 UPC2709T 

500MHz 7.5 22 50MHz— 1.0GHz 3.5 33 UPC2710T 

1.0GHz -3 50MHz —2.9GHz 5 UPC2711T 

1.0GHz 12 -2.5 50MHz —2.6GHz 20 UPC2712T 

500MHz -4 50MHz —1.2GHz 29 3.2 UPC2713T 

FREQ. RANGE GAIN (dB) 

3V Wideband MMIC Amps — from 55C 

PART FREQ. RANGE GAIN (dB) NF (dB) P,dB (dBm) ICC (mA) (TEST 

UPC2745T 50MHZ-2.7GHZ 12 6 -3.7 7.5 500MHz 

UPC2746T 50MHz-1.5GHz 19 4 -4.5 7.5 500MHz 

UPC2747T 100 MHz— 1.8 GHz 12 3.3 -11 5 900MHz 

UPC2748T 200 MHz— 1.5GHz 19 2.8 -8 6 9OOMHZ 

UPC2749T 100MHZ-2.9GHZ 16 4 -12.5 6 1.9GHz 

UPC2762T 100 MHz— 2.9 GHz 14.5 7 7 27 1.9GHz 

UPC2763T 100MHZ-2.4GHZ 19.5 5.5 6.5 27 1.9GHz 

UPC2771T 1OOMHZ-2.1GHZ 21 6 11.5 36 900MHz 

Prices at looK quantity 
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CEL IS ALSO YOUR SOURCE FOR NEC 
DISCRETE BIPOLAR TRANSISTORS 

These new devices are ideal for 
amplifier and oscillator applications 
in your portable wireless designs. 

Priced from 31c. 

RF Frequency Conversion Output IP^ 
PART (MHz) ICC (mA) Gain (dB) (dBm) 

UPC2756T1 1OO - 2000 5.9 14 0 

UPC2757T1 100 - 2000 5.6 13 0 

UPC2758T1 100 - 2000 11 17 + 6 

UPC2753GR 1 DC - 400 6.9 79 -17 

UPC2768GR* 10 - 450 7 80 -17 

UPC8106T2 100 - 2000 9 9 +1 

UPC8109T2 100 - 2000 54-4 

NE688 Bipolar Transistors 
• Low Phase Noise Distortion 
• Low Noise, High fT
• Large Absolute Max Collector Current 

All are available in six different low cost 
surface mount packages. 

Quadrature Modulator 

w/Upconverter 

• 3-5 Volt operation 

• Ports for IF filter 

• 10 MHz I/Q BW 

• 400 MHz IF Bandwidth 

• 1.9 GHz RF Output 

CEL k California Eastern Laboratories 

Quadrature Demodulator 

• RF&LO— DC to 1 GHz 

• IF (IQ)—DC to 100 MHz 

• 35 dB typ AGC dynamic range 

• 30 dBc typ distortion 

* Need Product Information Past? 
Use CEL 's Automated Fax System! 

TAX 
800-390-3232 

(U.S. and Canada Only) 
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Richardson, TX (214) 437-5487 Olathe, KS (913) 780-1380 Woodridge, IL (708) 241-3040 Timonium. MD (410) 453-6600 

Middleton, MA (508) 762-7400 Hackensack. Nl (201) 4871155 Snellville. GA (770) 978-4443 Altamonte Springs. FL (407) 774-7682 
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ISP Manual on CD-ROM 
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64 macrocells 
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Family—the first 3.3V programmable logic devices to deliver 5V performance. Featuring logic densities from 
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device is in-system programmable using only a 3.3V power supply—an 
industry first! So manufacturing with high-density ispLSI devices saves 
you both lime and money. 

Give yourself a break and come up to 
speed with ispLSI 2000V PLDs. Call us today 
al 1-888-ISP-PLDS and ask for information 
packet 331 or check out our web site at 
www.latticesemi.com. 

ispLSI 2128V 
10ns 

64 or 128 I/O 
128 macrocells 

FREE 
ISP Design Software 

& Lattice ISP" 
Encyclopedia 

Copyright ©1997, Lattte Semiconductor Corp spLSI is a registered trademark of Lattice Semiconductor Corp. ISP is a trademark of Lar ice Semiconductor Korp. 

All brand or product names are trademarks or registered trademarks of their respective holders. 

Corporate Headquarten: Tel (503) 681-0113. Fax (503) 681-3037 «France: Tel (33) 1 69 33 22 77. Fax 133) 1 60 19 05 21 «Germany: Ttl (49) 08 *-31 7-87-510. 
Fax (49) 089-31 7-87-830 «Hong Kong: Tel (852) 2319-2929. Fax (852) 2319-2750 «Japan: Tel (81) 3-5B20-3533.Fax (81) 3-5820-3)3" «Korea: ÎE' (822)383-6783. 
Fax: (822) 583-6788 • Taiwan: Tel: (8862 1 577-4352. Fax: (8862) 577-0260 • United Kingdom: Tel: (44) 1932 831180. Fax: (44) 1932 831 191 
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Tech Insights 
- I . . Il í 1 . I . 
exploring the world of design tools that translate today's ideas into tomorrow's products 

Formal Verification Tool 
Speeds Designers To Golden RTL 
Modular Software Tool Family Enables RTL Verification To 

Bridge The Gap Between Functional Design And Implementation. 

Cheryl Ajluni 

With IC complexity on 
the rise, ASIC and IC 
designers are facing a 

I true verification crisis. It’s 
becoming imperative that 
these designers must be able 

I to conclusively verify a de¬ 
sign’s logic function during 
the register-transfer-level 
(RTL) specification, prior to 
functional and physical imple¬ 
mentation. Without this as¬ 
surance, the chance of a de¬ 
sign failure significantly 
increases. 

Today’s designers use sim¬ 
ulation for verification. But 
by using this technique, they 
are faced with the possibility 
of spending days, or even 
weeks, writing complex test 
vectors and trying to infer 

I whether a design functions 
under all conditions (as well as try¬ 
ing to figure out what all the possible 
conditions are). 

While inherently inconclusive, the 
simulation approach also has a num¬ 
ber of other drawbacks. These draw¬ 
backs are compounded by the fact 
that there are a rising number of 
gates in a design—an estimated 
5,000,000 gates by the year 2000— 
that make the simulation idea an in¬ 
adequate one as the sole means of 
verification. 

Primarily, the simulation method 
fails to tell designers when to stop 
running test cases. Rather, design¬ 

ers are forced to simulate with test 
vectors until they feel comfortable 
that they have tried every conceiv¬ 
able failure mechanism. 

It’s impossible, however, to pre¬ 
dict every potential failure on a de¬ 
vice. And, with rising gate counts, 
the number of possible design failure 
test cases and vectors to describe 
these cases are growing at an astro¬ 
nomical rate. 
Even with faster simulators, 

pseudo-random vector simulation is 
quite slow. To make matters worse, 
even if one of the simulated test 
cases causes a failure to occur, it’s of¬ 

ten hard to figure out which 
vector showed the problem 
and how to fix it Conse¬ 
quently, designers are left to 
grapple with the problem of 
how to achieve an adequate 
confidence level in a design 

up front, and also 
how to maintain 

that confidence level as the 
design evolves. 

Modular Checkers 
Realizing the overwhelming 
magnitude of the verification 
challenge, Chrysalis Symbolic 
Design Inc., North Billerica, 
Mass., has developed a family 
of modular formal specifica¬ 
tion-checking software prod¬ 
ucts that ASIC and IC design¬ 
ers can use to validate RTL 
descriptions. As an addition to 

the company’s current product offer¬ 
ing, the Design Insight tool suite 
uses mathematical proofs, rather 
than simulation, to conclusively de¬ 
termine whether or not a design op¬ 
erates as expected at the functional 
level (Fig. 1). Based on the com¬ 
pany’s proven symbolic-logic tech¬ 
nology, the software tool can handle 
up to a million gates, has no logic¬ 
style or clock-scheme limitations, 
and offers a full range of logic states. 
The first module in the Design In¬ 
sight software family, the State Ma¬ 
chine Analyzer (SMA) model 
checker, specifically validates se-
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TECH INSIGHTS FORMAL VERIFICATION 

Traditional design flow: 

RTL design-verification enhanced verification strategy 

I Formal RTL design verification] 

Simulation 

Formal eguivalence checking 

2. As opposed to the traditional design flow that espoused simulation as the only means of 
verification, Chrysalis' enhanced design flow incorporates formal RTL design verification and 
formal equivalence checking as part of the overall verification strategy. 

quential RTL design specifications 
by treating any portion of the design 
as a finite state machine. 

Design Insight’s first available 
module, SMA, bridges the gap be¬ 
tween formal verification ideas im¬ 
plemented in academic research tools 
and real-world design. It’s not so 
much that these ideas were only 
thought to be possible in academia, 
but that no one had put them into 
practical tools specifically for com¬ 
mercial designers before. The bot¬ 
tom line, according to Scott Sandler, 
product manager, “is that completely 
validating RTL specifications is a 
hard proposition. Design Insight 
does it by providing conclusive an¬ 
swers to tough questions, and in a 
fraction of the time that would be re¬ 
quired to simulate a meaningful set 
of vectors.” 
A number of earlier formal design¬ 

verification approaches, such as 
model checking and theorem prov¬ 
ing, require the use of separate mod¬ 
els or temporal logic relations and 
special languages, which are differ¬ 
ent than what designers are used to 
working with. Design Insight, which 
gives designers model checking capa¬ 
bility, is able to read the exact model, 
or source file, that’s going to be syn¬ 
thesized, rather than the same logic 
represented in a different model. 

The Chyrsalis approach to the ver¬ 
ification crisis has been to break the 
problem down into three parts— 
identifying any change that would al¬ 
ter the function of an original design; 
interactive formal tools to isolate the 
cause of such a problem; and RTL de¬ 
sign verification (or specification 
checking) to help validate the design 
to produce a good reference. The 
company’s first product offerings 
provide two pieces of the overall so¬ 

lution. These are: Design Verifyer, 
which uncovers inaccuracy and lets 
the designer know when the verifica¬ 
tion is done; and Design Explore, 
which grabs where the inaccuracy 
occurs and shows the designer the 
problem. Design Insight provides 
the last piece by allowing the de¬ 
signer to apply assertions to prove 
whether a design behaves correctly 
(Fig. 2). Consequently, any design 
flaws, such as deadlock, livelock,, mu¬ 
tual exclusivity, or unexpected tran¬ 
sitions, can be identified early in the 
design cycle when they are much eas¬ 
ier to fix. 

Known Good Value 
Because the RTL specification can 

be completely verified, it serves as a 
good reference against which design 
revisions such as changes to timing, 
test-logic insertion, or placement and 

routing, can be compared. Having 
this ability is crucial because it pro¬ 
vides the solid reference models 
needed to make formal equivalency 
checking work properly. 

According to Scott Sandler, “ De¬ 
signers use a number of tools other 
than verification tools to make de¬ 
sign revisions such as timing modif-
cations, test logic insertions, and 
place and route. What they need is a 
solid regression testing method to 
make sure nothing got broken. For-
mal equivalence checking gives de¬ 
signers this method. Designinsight 
provides the solid reference models 
to make it work.” In addition, with¬ 
out having to use vectors and by lim¬ 
iting the use of simulation to in¬ 
stances where it’s easy to make test 
cases, Design Insight can eliminate 
the time- and resource-intensive ran¬ 
dom-vector simulation currently 

used and provide a cheaper, 
quicker, and inherently eas¬ 
ier path to “golden RTL.” 
To accomplish this, 
Chrysalis used the Design 
Explore tool as the founda¬ 
tion on which to base Design 
Insight. In doing so, Design 
Insight is able to leverage 
its general-purpose tel 
scripting capability. The tel 
language, currently being 
propagated by a grass-roots 
movement in the EDA in¬ 

Module GUI Module GUI Graphical user interface 

Explore commands (tel) 

Chrysalis engine 

Insight modules 

Symbolic 

logic tiles 

Custom 

commands 

Module 

commands 

Module 

commands 

Module-specific 

engine extensions 

Module-specilic 

engine extensions 

Design Explore 

Design Insight 

1. The Design Insight software tool from Chrysalis, which is based on the company's Design Explore product 
and its proven symbolic-logic technology, offers an RTL verification method that's significantly less time¬ 
consuming then traditional vector-based simulation. 
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uses constraints to narrow as the designer explores. 

checking is inherently easier than 
simulation because it enables design-

I ers to write assertions that specify 

to accurate representation of sequen- ¡ has been entered, the software auto-
tial logic. It contains these equations ! matically attempts to prove that the ! piling a view of a state machine or 

used these vectors to pose questions 
such as “does this vector cause this 
error to occur?” The difficulty with 
this line of questioning is obvious—if 
you don’t ask the right questions, you 
could end up never getting the infor¬ 
mation you want. And, with millions 
of vectors to choose from, asking the 
right questions can be next to impos¬ 
sible. Design Insight, on the other 
hand, allows the designer to ask 
questions like “will a certain error 
condition ever occur, and if so, how?” 
More importantly, it allows these 
questions to be asked over the entire 
solution space and not just over the 

State-Machine Checker 
The first module in the Design In¬ 

sight family, the State Machine Ana¬ 
lyzer (SMÁ) model checker, works by 
automatically extracting a state ma¬ 
chine with all the associated states 
and transitions for a user-supplied 
list of state bits. This feature is espe¬ 
cially beneficial because rather than 
requiring the designer to create 
state machines from a logic design, 
the module is empowered to work di¬ 
rectly on the designer’s RTL code to 
create automatic abstractions of 
state machines. 

State machines, often used to ex¬ 
press the behavior of complex de¬ 
signs as a set of state and transitions, 
have in the past posed an especially 
difficult validation problem. While a 
single state machine is relatively 
easy to design and validate, when de¬ 
signing large state machines and 
combinations of state machines, it’s 
almost impossible to predict unex¬ 
pected transitions that occur only un¬ 
der obscure conditions. However, if 
not planned for, these transitions 
could cause the design to deadlock or 

dustry, offers a flexible, standard I 
syntax and execution environment ! 
for an electronic-design-oriented ; 
command-line interface. It includes ¡ 
all standard programming con- ¡ 
structs, such as if/then, case, proce- ! 
dures, and file and terminal I/O. 
The use of tel script means that ; 

there’s no need for designers to learn ¡ 
a complex temporal-logic language. 
Instead, the existing synthesizeable 
RTL is validated as is. Consequently, 
designers no longer have to recode 
design descriptions in an unfamiliar 
language—a procedure that often re¬ 
moves crucial model detail. The 
problem here is that while the valida¬ 
tion on the model might be good, 
there is no correlation between this 
model and the one to be synthesized. 
Chrysalis’ tool gets its value from 
reading the same model that will be 
synthesized and the use of the tel tool 
makes this possible.Abstractions are 
produced automatically from 
scripted assertions entered on the 
command line. Literally, millions of 
vectors are replaced with a few lines 
of script. As Scott explains, “While 
the Design Insight tool doesn’t re¬ 
place the verification engineer, it’s no 
longer necessary for the designer to 
throw the design over the wall to the 
verification engineer. F or the first 
time, this tool puts formal verifica¬ 
tion capability on the desk of the ac¬ 
tual designer. In doing so, it is the 
first step toward comprehensive un¬ 
derstanding of correct-by-design 
RTL code.” 

Language-neutral compilation and 
the ability to customize the graphical 
user interface are two additional fea¬ 
tures enabled by the Design Explore 
foundation. The language-neutral 
compilation capability is unique in 
that it can read a designer’s source 
descriptions, standard simulation li¬ 
braries, and standard net lists at the 
gate and switch level, and then sub¬ 
sequently enables the encoded logic 
functions to be compiled into 
Chrysalis’ symbolic-logic database. 
Whatever the input language is, the 
same mathematical structures (sym¬ 
bolic logic databases) are built. The 
compiled symbolic-logic database 
contains equations that include the 
clock, reset, and feedback terms vital 

logic functions have been compiled 
into the symbolic database and the 
appropriate validation scripts con¬ 
structed, the designer can reuse 
them whenever a portion of the de¬ 
sign is edited, providing an easy way 
to accurately replay important vali¬ 
dation steps. 

matical representation (symbolic | 
logic) on which algorithms can oper¬ 
ate. 

The method in which the design’s 
logic functions are checked by apply¬ 
ing algorithms to the pure mathe¬ 
matical representation of the de¬ 
sign’s logic is part of the uniqueness 
of the tool. In the past, verification 
was done using vectors. Designers 

Designers use a number 
of tools other than 
verification tools to 

make design revisions. 

; Sign. 
Design Insight’s SMA completely 

space of a few vectors. 
This method of specification ! even go into a loop that could be bro-

’• • • ’ ■’ -• ¡ ken only by resetting the entire de-

! correct behavior. Once an assertion ¡ eliminates the guesswork of predict-
■ ... . i jng unexpected transitions by com-

for every state bit and primary out- I design conforms to the assertion. If 
put of the design. ' the design doesn’t conform, a trace is 

The Design Insight tool works by ; produced showing the conditions un¬ 
compiling a circuit into pure mathe- [ der which the assertion does not 

' " ' hold. As an added benefit, once the 



Competition is relentless in wireless design. So the best place to start is far 

That's 
Oki. 

ahead. With Oki. Whether you design products for use around 

the home, around town or around the world, only Oki has the 

advanced 3 Volt technology you need. Everything from CMOS 

baseband to the most efficient GaAs RF— complete system 

solutions for 3 Volt cordless, cellular and wireless LAN applications. 

No surprise. Oki’s been offering wireless communications products from the 

industry’s inception. That’s why you find Oki’s leading-edge technology in 

products from major communications manufacturers worldwide. Once you 

begin partnering with the wireless leader, you’ll never look back. To find out 

more, visit our communications products corner, with application notes, on 

the Oki Web site at http://www.okisemi.com. Or call 1-8OO-OKI-6388. 

Oki Semiconductor 
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group of machines directly from the 
user’s source description and a list of 
state bits. Subsequently, all states 
and transitions are found automati¬ 
cally, independent of the designer’s 
beliefs about the logic. And, because 
the list of state bits is provided sepa¬ 
rately, the designer can either ana¬ 
lyze a combination of state machines 
or portions of a state machine in iso¬ 
lation. 

Interactive Exploration 
Once a design is compiled with the 

SMA and the state machine to be ana¬ 
lyzed is extracted, tel commands are 
invoked to begin interactively explor¬ 
ing the state space and identifying 
specific conditions of interest. When a 
condition has been identified, the 
software attempts to prove whether 
specific relationships between states 
always, or never, exist. All non-con¬ 
formities show up as a trace. The in¬ 
vestigation can be further refined us¬ 
ing constraints, which are often 
included in scripts as an initialization 
step prior to validating a particular 
design function. These constraints 
limit the analysis to a particular 
range of input/state conditions, such 
as a particular mode of operation, or 
on a subset of a design’s functions 
(Fig. S). When a constraint is set, con¬ 
stant values are applied to a small 
number of the designs signals. Then, 
as the software propagates these val¬ 
ues through the design, constant-val¬ 
ued terms are factored out of the 
equations in the symbolic logic, mak¬ 
ing the design appear to be in a par¬ 
ticular operating mode. 

Because the SMA software can 
compile any combination of source 
descriptions, including synthesize¬ 
able RTL, gate-level, and switch¬ 
level net lists, the same proofs used 
to validate RTL models can be ap¬ 
plied to any level of design abstrac¬ 
tion. In addition, the designer can an¬ 
alyze the design or apply assertions 
at any level of the hierarchy without 
constructing a separate test bench. 
Constraints that are applied to sig¬ 
nals of the block being tested set up 
conditions that would normally be 
provided by the surrounding logic. 
Consequently, functional relation¬ 
ships can be validated at any level of 
the hierarchy without the overhead 
of the surrounding blocks. 

The benefits of Design Insight and 
State Machine Analyzer to the ASIC 
and IC designer are enormous. De¬ 
signers can now thoroughly validate 
RTL descriptions using a combina¬ 
tion of assertions that cover many of 
the detailed behavioral requirements 
of the design, and also simulations of 
only the design’s fundamental opera¬ 
tions. Given the ability to apply con¬ 
straints, the designer can focus the 
verification analysis on a specific 
part of logic rather than having to 
conduct a lengthy verification of the 
entire design. And, because any 
RTL-based problems can be identi¬ 
fied and debugged earlier in the de¬ 
sign cycle, the chance of finding a fail¬ 
ure later in the design cycle when it 
can be costly to repair, if not deadly 
to the design, is eliminated. With the 
time saved during verification, the 
designer can spend more time con¬ 
ceptualizing and optimizing the de¬ 
sign function . 

Chrysalis plans to develop other 
modules that will encompass ele¬ 
ments from a range of formal-verifi¬ 
cation techniques, such as model 
checking and theorem proving. Tar¬ 
geted at specific RTL problems, the 
modules will focus on providing con¬ 
clusive proof with less user guidance, 
as well as advanced multi-cycle de¬ 
bugging. In addition, they will seek to 
extend the commands available for 
proving correct design behavior. Con¬ 
sequently, users will be able to make 
assertions about expected behavior 
in terms of the pins of a design, and 
the software will automatically deter¬ 
mine which state bits are implicated. 

Price And Availability 
The Design Insight specification-check¬ 

ing software is available now on Sun Mi¬ 
crosystems SparcStations, Hewlett-
Packard 9000/700, IBM RS/6000, and 
Digital Equipment Alpha workstations and 
servers. It sells for $35,000. The State Ma¬ 
chine Analyzer, which is priced separately 
at $45,000, can be accessed through the De¬ 
sign Insight or Design Verifyer software. 

Chrysalis Symbolic Design Inc., 101 Bil¬ 
lerica Ave., North Billerica, MA 01862; (508) 
436-9909; Internet: http://www.chry salis, 
com; e-mail: info@chrysalis.com. 
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INTRODUCING THE ADC12762 
A/D CONVERTER. VERY 
HIGH PERFORMANCE AT 
A VERY LOW PRICE. 

ADC12762 - Color CCD Scanner Application 

There are basically two ways to get a high speed 12-

bit A/D converter. Spend too much. Or buy the 

ADC127Ó2 

The ADC127Ó2 delivers a sizzling 1.4MHz con¬ 

version rate. As well as excellent numbers in every 

other performance category— +/-0.95 LSB DNL, 

67.5dB SNR and low power operation (170mW from 

5V). 

All for $12*. Which means the ADC 12762 is 

perfect for CCD color scanners, and a host of high¬ 

speed communication applications. Where the only 

thing as important as very high perfomance is very 

low cost. 

FREE INFO KIT—FAST. 

For free datasheets, a selection guide, 

and application support; contact us at: 

CALL: 1-800-272-9959 Ext. 711. 

INFO CARD: Mail or Fax 

WEB: http://www.national.com/see/ADC 

In Europe, fax us at +49 (0) 180-5-12-12-15; in Japan, call 81-43-299-2300; 
in Southeast Asia, fax us at 852-2376-3901 

Moving and shaping the future? 
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TECHNOLOGY INSIGHTS 
PRODUCT INNOVATION 

Logic Analyzer Hits 500-ps 
Resolution On Up To 680 Channels 
A New Modular System Architecture 
Makes Circuit Verification And 
Characterization Faster And Simpler. 

John Novellino 

Instrument manufacturers are con¬ stantly scrambling to keep up with 
advances in the signals that their 

customers must measure. Factors 
like signal complexity and dynamic 
range are often a problem, but fre¬ 
quency most often creates the hur¬ 
dle, either in the form of bandwidth 
or “speed.” Logic analysis is a good 
example. With processor speeds 
now well over 100-MHz, advanced 
digital logic circuitry is experienc¬ 
ing analog-like problems such as 
crosstalk and reflections. Conse¬ 
quently, designers need extremely 
high-resolution instruments to de¬ 
tect fast glitches and subtle timing 
problems. 

Designed as an answer to that 
problem of high-speed digital design 
analysis, Tektronix (Tek) Inc., 
Beaverton Ore., has introduced a 
card-modular logic analyzer series 
that uses an asynchronous oversam¬ 
pling architecture to deliver 500-ps 
timing resolution (equivalent to a 2-
GHz sampling rate) on up to 680 
channels. The new sampling tech¬ 
nique, called MagniVu, was derived 
from the Digital-Real-Time technol¬ 
ogy employed in Tek’s TDS series of 
digital oscilloscopes. 
The TLA 700 series of logic ana¬ 

lyzer products includes two main¬ 
frames with color displays, the two-
slot portable TLA 704 and five-slot 
benchtop TLA 711 (Fig. 1). Users 
can equip the mainframes with logic 
analyzer modules offering from 34 to 
136 channels and digital scope mod¬ 
ules with up to four channels. In addi¬ 
tion to the 2-GHz timing analysis on 
each channel, the logic analyzer mod¬ 
ules provide 100- to 200-MHz state 
analysis simultaneously through a 

single probe. Memory depth is up to 
512 kbits per channel. An optional 
high-density probe features a con¬ 
trolled impedance and only 2 pF ca¬ 
pacitive loading. 

Users can employ the 500-ps tim¬ 
ing resolution to check out glitches or 
other problems by “zooming” from 
the state view to the timing view. If a 
glitch occurs, the analyzer will mark 
the data display, with 500-ns resolu¬ 
tion, even if the operator is not look¬ 
ing for a glitch. The high-resolution 
samples are stored in a dedicated 2k-
deep, 2-GHz memory separate from 
the main memory. 
The scope modules offer a 1-GHz 

bandwidth, a 5-Gsample/s sampling 
rate, and a 15k record length (all on 
each channel). Advanced time-do-
main fault triggering allows users to 
capture both the digital and analog 
context of hard-to-find problems. 
Triggers include edge, pulse width, 
timeout, glitch, runt, setup and hold, 

slew rate, immediate, and logic and 
wait-for-system triggers. 

Both mainframes come with Win¬ 
dows 95 fully integrated and embed¬ 
ded. As a result, the instruments’ 
user interface is familiar to designers 
and is compatible with networks and 
printers through standard PCMCIA 
peripherals. Tek also offers a broad 
range of microprocessor support 
packages for the units. 

Slow Clock, Fast Sampling 
The beauty of MagniVu is that it 

relies on a clock rate of only 250-MHz 
to sample at 2 Gsamples/s. The heart 
of the architecture is a full-custom, 
digital sampling front end that ac¬ 
quires all signals, including clocks, 
asynchronously. The Digital-Real-
Time technique used in the Tek DSOs 
is what allows the analyzer to sample 
at eight times its clock rate. Using 
the higher clock rate would have 
been much more difficult and more 
expensive. 

Instead, Tek built a delay chain 
made up of eight 500-ps delays to 
clock a set of eight sampling circuits. 
For every 4-ns “tick” of the 250-MHz 
clock, the analyzer acquires eight 
samples at 500-ps intervals for each 
channel. After sampling, the data is 

1. The TLA 700 series logic analyzers include a two-slot portable model (left) and a benchtop 
version with five slots available to users. Both come with Windows 95, so the user interface is 
familiar to designers. 
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HIGH 
CURRENT 

LOW 
DROPOUT 
REGULATOR 
VAUNTS 

VALUE 
AND 
VAROOM. 

OUR LM3460 & LM341 1 
CONTROLLERS PROVIDE 

ENHANCED PERFORMANCE FOR 
HALF THE PRICE OF MONOLITHIC ICs. 

LOAD TRANSIENT RESPONSE 

Vis-à-vis monolithic IC solutions, our new regulator 

circuit packs an unparalleled price/performance 

punch for high-current power supplies. 

As part of our complete LDO voltage-regulator 

circuit, the LM3460 and LM3411 controllers boast 

1% accuracy and excellent transient response and 

load regulation. All with a minimum of input and 

output capacitance and zero EMI. 

They’re also very versatile, with an output 

voltage that’s adjustable from 1.2V to 3.6V, and 

an output current that generates up to 8A. Plus, 

they’re packaged in SOT23-5s. All of which 

makes them invaluable for your volume designs. 

FAMILY OF CONTROLLERS 

1.2V GTL Bus Termination 

3.5V 

3.3V 

CPU Power Supplies 

5V to 3-3V Conversion 

Part Number 

LM3460-1.5 

LM3460-1.2 

LM341 1-3.5 

LM341 1-3.3 

Typical Application 

GTL+ Bus Termination 

Voui 

1.5V 

FREE SAMPLES—FAST. 
For a datasheets, free samples, and 

application support contact us at: 

CALL: 1-800-272-9959 Ext. 711. 

INFO CARD: Mail or Fax 

WEB: http:,7www.national.o 
In Europe, fax us at +49 (0) 180-5-12-12-15; in Japan, call 81-43-299-2300; 
in Southeast Asia, fax us at 852-2376-3901. 

Moving and shaping the future.'“ 



TECHNOLOGY INSIGHTS 500-PS LOGIC ANALYZER 

2. The optional P6434 probe makes 34 signal connections in an area of 
only 1.09 by 0.39 in. 

processed digitally, so the 
signal is not degraded and 
skew is minimal. 

Each consecutive 8 bits of 
data are loaded in parallel 
every 4 ns into a shift regis¬ 
ter that feeds out selected 
pieces of the data to the off-
chip 512k main memory, 
which consists of common 
RAM devices. The register 
feeds out the data based on 
user-defined clocking, trig¬ 
gering, and storage parame¬ 
ters. The RAMs can store 
asynchronously acquired 
data at up to 250 Msamples/s 
or synchronously acquired 
state information at up to 
200 Msamples/s. 
At the same time, the 

faster 2k-deep memory, 
which is implemented as 
a custom array on the 
chip, directly stores the 
unconditioned stream of 
data straight from the 
sampler for each channel. 
This high-speed memory 
is deep enough to store 1 
ps worth of data for each channel, 
which is eight to 50 bus cycles 
worth of information for state-of-
the-art systems. 

Simultaneous Acquisition 
Note that these acquisitions are 

going on simultaneously. As the 
overall state activity is stored in the 
larger, slower memory, complete tim¬ 
ing information is being directly cap¬ 
tured in the faster memory. Conse¬ 
quently, only one set of probes is 
needed to supply one data stream to 
provide both 2-GHz timing and 200-
MHz state analysis. Therefore, when 
an anomaly occurs, the designer can 
immediately take a closer look at a 
timing resolution of 500-ps without 
having to reacquire data. This capa¬ 
bility is especially useful for prob¬ 
lems that occur infrequently. 

In addition, the glitch detector 
monitors the high-speed data stream 
out of the sampler, looking for 
glitches on every channel. A glitch 
will trigger the analyzer, so the de¬ 
signer can then switch to the Mag-
niVu acquisition and actually see the 
number, width, and placement of 
glitches within the sample period 

with 500-ps resolution. The MagniVu 
technology also allows the analyzer 
to produce extremely precise time 
stamps, which is important for char¬ 
acterizing clock stability. 

Another key feature of the TLA-
series analyzers is their ability to 
recognize and trigger on setup-and-
hold violations across all channels. 
The setup-and-hold checker detects 
transitions in the input signals after 
they are acquired by the high-speed 
sampler. The analyzer then adjusts 
for skew and flags the transitions if 
they occur within the interval de¬ 
fined by the user. The operator can 
setup a 2-ns setup-and-hold window 
and position it from -8.5 to +8.0 ns 
relative to the clock, again with 500-
ps resolution. 
The TLA series comes standard 

with the appropriate number of 
P6417 17-channel probes for the or¬ 
dered configuration. The optional 
P6434 high-density probe connects 
to 34 signals, employing a mass-ter¬ 
mination technology that makes four 
times as many connections in the 
same area as traditional square-pin 
probes (Fig. 2). The 34 connections 
take up only 1.09 by 0.39 in. of board 

space. Four probes will han¬ 
dle a Pentium processor. Be¬ 
sides saving space, the high-
density probe allows very 
fast setup of the instrument, 
compared to conventional 
probing techniques. 
An optional latching capa¬ 

bility adds very little addi¬ 
tional size while keeping the 
connection from acciden¬ 
tally coming loose with up to 
10 lbs. of pull. An easy re¬ 
lease mechanism makes dis¬ 
connection simple. 
The P6434 also boasts su¬ 

perior electrical character¬ 
istics. A 2-pF capacitance 
and a controlled impedance 
improves de and ac loading 
of fast signals and minimizes 
reflections. The probe offers 
isolation between channels 
and shielding against out¬ 
side interference. 
The TLA series’ enhanced 

measurement capability al¬ 
lows engineers to perform 
comprehensive timing veri¬ 
fication and characterization 

of their projects, where previously 
they had to rely on independent mea¬ 
surements of small sets of signals. 
Meanwhile, the single-probe capabil¬ 
ity and high-density probe makes 
setup faster and easier. 

Price And Availability 
The TLA 701, two-slot portable main¬ 

frame costs $9000; the TLA 711 five-slot 
benchtop mainframe is $14,000. Logic ana¬ 
lyzer modules range from $5000 (34 chan¬ 
nels, 2-GHz timing, 100-MHz state, 32k 
memory) to $39,000 (136 channels, 2-GHz 
timing, 200-MHz state, 512k memory). Four 
DSO modules come in two performance 
ranges: 500-MHz bandwidth, 2.5 Gsam-
ples/s, 15k memory ($10,000for two chan¬ 
nels and $1 7,000for four channels) and 1 -
GHz bandwidth, 5 Gsamples/s, 15k memory 
($18,000for two channels and $28,000for 
four channels). The P6434 high-density 
probe costs $995. Support packages for more 
than 40 microprocessors are available, 
ranging in price from $1950 to $8950. Deliv¬ 
ery is within eight weeks. 

Tektronix Measurement Business Div., 
Literature Distribution Center, P.O. Box 
1520, Pittsfield, MA 01202; (800) 426-2200 
(press 3, code 1001). CIRCLE 501 
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COMLINEAR 
PERFORMANCE, PACKAGED 

IN A FAMILY OF LOW-COST 

SOT-23 DEVICES. 
Comlinear High-Speed SOT-23 Family 

OP Amp* 

Until now, you’ve had few options in off-the-shelf, 

high-speed, high-output op amps and buffers. Most 

alternatives give you marginal output in large pack¬ 

ages at high prices. 

It’s time for a refreshing change. The 

CLC450/1/2/3 current-feedback family combines 

high-output, high-speed, small packages and low 

prices. And it offers today’s best selection of fast, 

SOT-23-packaged op amps and buffers (also avail¬ 

able in DIP and SOIC). 

So if you’re designing video equipment, com¬ 

munications systems, residential broadband systems 

or digital video converters, the CLC45X family gives 

you a way to save board space, reduce system cost 

and improve performance. Find out about our other 

high-speed SOT-23 op amps too. 

FREE 1997 DATABOOK—FAST. 

For product info on the CLC450/1/2/3, or for 

a copy of our new Comlinear High-Speed 

Analog and Mixed-Signal Databook, 

contact us at: 

CALL: 1-800-272-9959 Ext. 711. 

INFO CARD: Mail or Fax 

WEB: http:/ /www. national . com/see/clc45x 
In Europe, fax us at +49 (0) 180-5-12-12-15; in Japan, call 81-43-299-2.300; 
in Southeast Asia, fax us at 852-2376-3901. 

Moving and shaping the future.'" 
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TECH INSIGHTS 
PRODUCT FEATURE 

Adding Standard Cell Blocks To ORCA FPGA 
Family Enables Gate-Array Density 

With family members packing 
up to 225 kgates, Lucent 
Technologies’ 3C series of 

SRAM-based FPGAs will allow de¬ 
signers to merge in standard cell 
blocks to achieve greater system 
functionality and higher levels of 
performance. As a result, designers 
will have at their disposal system 
ASICs with a large FPGA on-board. 
The combined technology will allow 
designers to define the key functions 
in the ASIC early and employ the 
programmable logic for last-minute 
logic implementation. The system 
ASICs can be implemented by using 
synthesis-based design tools—a ca¬ 
pability that leverages Lucent’s ex¬ 
perience in the field. 

In many ways the architecture of 
the chips in the 3C family is an exten¬ 
sion of the 2CA family—it’s still a 
lookup-table-based architecture em¬ 
ploying SRAM configuration ele¬ 
ments. However, there are many en¬ 
hancements that improve both 
performance and density. Thus, the 
chip can operate with system clock 
rates from 10 to 80 MHz, and internal 
blocks of RAM can be accessed at 
rates exceedinglOO MHz. 

To ease the system interface re¬ 
quirements, the chips include a dual¬ 
use microprocessor interface that 
can be employed to perform configu¬ 
ration, readback, device control, and 
device status. Glueless interface set¬ 
tings are available for the i960, Pow¬ 
erPC, and MC68XXX series CPUs. 

One major enhancement to the in¬ 
ternal logic architecture is the addi¬ 
tion of new blocks called supplemen¬ 
tal logic and interconnect cells 
(SLICs). These blocks have a com¬ 
plexity approximately equivalent to 
a 22V10 PAL. The SLICs look very 
much like small PALs, and thus give 
the 3C series a sort of combined 
FPGA and CPLD architecture. 

These SLIC cells perform func¬ 
tions that FPGA cells can’t effi¬ 
ciently implement—they can imple¬ 
ment functions such as 10-bit 
decodes, or 10-bit AND/OR func¬ 
tions, or 8-bit three-state driver 
functions. For example, a decoder 

formed in a SLIC cell can take a sig¬ 
nal from an input pin, through an 8-
bit decode, and then off chip in just 
7.5 ns. That’s twice as fast as going 
though a lookup table. 

Designers also improved the clock 
routing to boost the speed. Its sys¬ 
tem clock allows any input pin to 
serve as a clock. Thus, on the 3C fam¬ 

ily, the clock-to-output delay has 
been cut to just 6.8 ns. Also added to 
the 3C arrays are express clock lines 
that have a clock-to-output delay of 
5.8 ns (one line is available on each of 
the four sides of the array). Each of 
these lines also includes a gated-
clock capability (glitch free). These 
Ines would permit some degree of 
power management by using the gat¬ 
ing signal. 

At the highest level, each 3C fam¬ 
ily member consists of an array of 
programmable logic cells (PLCs) sur¬ 
rounded by programmable interface 
cells. The PLC, in turn, consists of a 
programmable function unit (PFU), 
various local routing resources, and 
one SLIC block. 

Providing more functionality than 
its counterpart in the OrCA 2CA 
family, the 3C PFU contains what 
the Lucent refers to as a twin-quad 
level of functionality. Two sets (twin) 
of four (quad) lookup tables (LUTs) 
and two sets of four flip-flops are in¬ 
cluded, as is one additional flip-flop. 
All of these blocks can be controlled 
independently. 

The output of one lookup table can 
be routed to another lookup table in 
the same block without going to the 
external routing pool. That results in 
a 30% speed improvement in critical 
paths with cascaded multiple lookup 

tables. In the 3C series, the chip de¬ 
signers added some diagonal routing 
capability for nearest-neighbor con¬ 
nections, thus allowing neighboring 
cells on a diagonal to be cascaded as 
well. That also creates a 30% speed 
improvement. 

Thus, multiple LUTs also can be 
combined with the routing to form 
larger functions with minimal delays 
thanks to an enhanced soft-wiring 
approach. This enables functions of 
up to 21 inputs to be implemented in 
one PFU. Furthermore, two pro¬ 
grammable clock managers are lo¬ 
cated on-chip. 

The first chip in the 3C family will 
be the 3C55, which packs an 18-by-18 
array of PFUs (32-72 kgates, de¬ 
pending on how much RAM is imple¬ 
mented), contains 324 SLIC blocks, 
and provides 288 user I/O lines 
(PFUs are estimated to contain 96 
gates for logic-only designs, but 
RAM blocks are very efficient and up 
to a 32-word-by-4-'bit RAM can be 
implemented in a PFU). 

Scheduled for release shortly 
thereafter will be the 3C80 and 
3C125. The FPGAs will pack 47-174 
kgates and 352 or 448 I/O lines, re¬ 
spectively. The largest family mem¬ 
ber will be the OR3C225, which will 
offer from 140 to 320 kgates and up to 
608 I/O lines. And when volume could 
justify it, the 3C-based logic can be 
converted into a fast-turn standard 
cell design flow that further reduces 
chip size and cost. Designers can ei¬ 
ther get 100% timing-compatible 
chips or higher speed. 

In addition to the generic devices, 
the mixed standard cell/FPGA 
chips—the OR3T55, 80, 125, etc., will 
offer users more application-specific 
options—one chip will most likely 
pack a 66-MHz PCI bus interface. 
Another might offer a USB core, or 
still others can leverage all of the 
cells in Lucent’s standard cell library. 

The 3T55 will pack an array of 18 
by 14 PFUs and about 80 kgates of 
prediffused standard-cell logic. A 
prime candidate for those 80 kgates 
is a high-performance PCI port with 
programmable FIFO buffers. 
The 3C55 ORCA FPGA will sell 

for $159 apiece in lots of 1 to 25 pieces; 
samples are expected in mid 1997. 
The remaining family members will 
be released throughout the latter half 



MINUSCULE 

POWER. 
(O.7pA) 

MICROSCOPIC 
VOLTAGE. 

(2.0V) 

TINY 
COMPARATOR 

(SOT-23 TinyPak") 

NOW THAT’S 
HUGE. 

INTRODUCING THE LMC721 5/LMC7225. 

THE INDUSTRY'S HIGHEST VALUE IN 

LOW-POWER COMPARATORS. 

(BUT OURS HAS A BIGGER COMMON MODE INPUT RANGE—RAIL-TO-RAIL) 

SPECIFICATIONS 
OUR 

LMC7215/25 
THE 

OTHER GUYS 

MAX SUPPLY CURRENT @ 25 C 1.0pA BIGGER 

MIN SUPPLY VOLTAGE 2V BIGGER 

MAX OFFSET VOLTAGE (0-70 C) 8mV BIGGER 

PACKAGE S0T23-5 BIGGER 

With a unique combination of high-performance 

specs, National’s LMC7215/25 comparators allow you 

to design monitoring and analog signal conditioning 

applications for your portable products in ways—and 

at a cost—that just weren’t possible before. 

The LMC7215/25’s extremely low supply current 

of Ip A maximum is optimized for portable equip¬ 

ment and is the lowest of any comparator on the 

market. Its 2V minimum operating voltage is ideal 

for low-voltage systems, while the LMC7225’s open 

drain output lets you optimize your mixed voltage 

system designs. And the LMC7215/25’s input com¬ 

mon mode voltage exceeds supply voltage rails, 

making it perfect for systems required to monitor 

laige input signals. 

By extending National’s industry-leading family 

of low-power comparators, the LMC7215/25 offers 

you a powerful way to optimize your design without 

sacrificing one iota. 

And what could be bigger than that? 

FREE SAMPLES—FAST. 
For datasheets, free samples, and 

application support, contact us at: 

CALL: 1-800-272-9959 Ext. 711. 

INFO CARD: Mail or Fax 

WEB: http://wrww.national,com/see/LMC7215_25 
In Europe, fax us at +49 (0) 180-5-12-12-15; in Japan, call 81-43-299-2300; 
in Southeast Asia, fax us at 852-2376-3901. 

Nat ton« / Semiconductor 

Moving and shaping the future.'“ 
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TECH INSIGHTS 

EDA 
Marketing Tool! 

The 1996 Electronic Design 
Automation (EDA) Study spon¬ 

sored by Electronic Design 
magazine, provides critical survey 
information with a focus on EDA 
marketing executives and user/ 
engineers. Conducted by the 

market research firm, EDA Today, 
L.C., results have been compared, 
compiled, and studied to serve as 
strategic marketing opportunities 

for suppliers. 

Survey results will 
present information on: 

• Platform trends 
• Internet and web usage 

• Spending patterns 
• Design trends 

• Cross tabulation results 
on issues occuring in 

the EDA industry 

ELECTRONIC DESIGN 

PRODUCT FEATURE 

of the year and in early 1998. Family 
members with less than 80 kgates 
will come in both a 5-V version and a 
3.3-V optimized version (with 5-V tol¬ 
erant I/Os) that’s about 20% faster. 
Above 80 kgates, the family will only 
operate from 3.3-V supplies. 

Configuration development can be 
done on standard CAD tools or on 
Lucent’s ORCA foundry, which is 
based on the NeoCAD tool suite. The 
tools are available on CD-ROM, and 

will sell for $4995 (for PC version 
that covers all ORCA family chips). 
A workstation version of the family 
sells for $7995. 

Lucent Technologies Inc. 
555 Union Blvd., 
Room 30L- 15P-BA 
Allentown, PA 18103 
Barry Britton, (610) 712-4 106 
e-mail: bkbritton@lucent.com 
CIRCLE 490 

DAVE BURSKY 

Low-Power Switching Supply IC Is 
Optimized For Standby Applications 

Optimized specifically for low-
power, standby, power-supply 
applications, the three-terminal 

TOP209 switch-mode power-supply 
off-line PWM switch can deliver up 
to 4 W from a 100/1 10/230-V ac input, 
or 2 W from a universal supply input 
of 85 to 265 V ac. The low-cost device, 
which is part of the TOPSivitch fam¬ 
ily of power-supply ICs, allows de¬ 
signers to build more cost-effective 
power supplies without the disad¬ 
vantages of size and inefficiency in¬ 
herent in alternatives based on linear 
and self-oscillating designs. Accord¬ 
ing to Power Integrations, the device 
allows designers to build 80% smaller 
and lighter power supplies than lin¬ 
ear designs, and 50% smaller and 
lighter supplies than discrete ap¬ 
proaches. Only one external capaci¬ 
tor is needed for compensation, by¬ 
pass, and startup/auto-restart 
functions. 

The device integrates a PWM con¬ 
troller with a 70-kHz oscillator, and a 
700-V n-channel power MOSFET on 
a single die, allowing it to fit into a 
standard 8-pin plastic DIP. The chip 
also contains a high-voltage startup 
bias circuit, a bandgap reference, and 
a bias shunt regulator/error ampli¬ 
fier for loop compensation and fault 
protection. It also includes thermal 
shutdown with hysteresis circuitry. 
To assist system integrators with a 
faster time-to-market, Power Inte¬ 
grations is providing the RD3, a ref¬ 
erence design board that’s config¬ 
ured as a complete power supply 
capable of delivering 2-W output (at 
5 V de) from a rectified and filtered 

ac voltage. 
The RD3 provides a number of 

features specific to standby designs. 
Besides the 5-V output, it includes a 
non-isolated, 12-V output that can be 
used to provide power to the con¬ 
troller of the main power supply. Un¬ 
dervoltage lockout is implemented 

by directly sensing the ac line volt¬ 
age. With this feature, customers 
may be able to build power supplies 
that can be reset in less than one sec¬ 
ond. By replacing a handful of dis¬ 
crete components, the RD3 also can 
be reconfigured to provide 500 mW 
or 100 mW at even lower system 
cost. 

The TOP209 switch is in produc¬ 
tion now and is priced at $0.89 each in 
quantities of 10,000 units. Samples 
are available through authorized 
Power Integrations sales represen¬ 
tatives. The RD3 reference board is 
priced at $25.00 each in single-unit 
quantities. 

Power Integrations Inc. 
477 N. Mathilda Ave. 
Sunnyvale, CA 94086 
(408) 523-9200 
CIRCLE 491 

ROGER ALLAN 



Try the new DS80C323 High-Speed Micro from Dallas Semicon¬ 
ductor. Based on the popular DS80C320 high-speed 805 1 core 
that executes instructions in 4 clocks instead of 12, the DS80C323 

space-conscious applications. 
Other available package options 
include a 40-pin DIP and 44-pin PLCC. 

Moving to 3 volts? 

Get |ip to speed! 

provides the same efficient execution and operates down to 3 
volts. With the DS80C323, you can increase the performance 

of your battery-operated application with-
High Performance 
in a Familiar Platform 

out sacrificing battery life. 

Fast and Flexible 
The DS80C323 is not just 
for 3-volt operation. The DS80C323 is a wide 
voltage device that can operate from power supply 
voltages ranging from a minimum of 2.7 up to a maximum of 5.5 
volts. Got a system designed for 5-volt operation that you want 
to move to 3 volts? The DS80C323 can handle the job, both now 
and in the future. 

More Features, Less Space 
Need higher integration? The DS80C323 includes features such 
as two full-function serial ports, dual data pointers, a watchdog 
timer, three 16-bit timer/counters, and six external interrupts with 
three priority levels. Fewer external components saves board 
space. For further space savings, the DS80C323 is available in a 
1.0 mm tall 44-pin TQFP, ideal for PCMCIA, portable, and other 

While operating from a 3-volt supply, the DS80C323 provides 
performance equivalent to a 50 MHz 805 1. With a maximum 
clock frequency of 18 MHz and 3x the performance of a stan¬ 
dard 8051, the DS80C323 provides processing power previ¬ 
ously unavailable in a low-voltage device. It maintains 100% 
instruction set-compatibility with the original 8051, which 
means you can upgrade your existing design without throw¬ 
ing away your 805 1 
development tools. 

For more informa¬ 
tion on our family of 
High-Speed Micro¬ 
controllers, give us 
call. 

0.14 

0.12 

i «•* 
E 
¿0.0« 

I 0.06 

0.04 

0.02 

0 
Original DS80C320 DS80C323 
8051 

Low Power AND High Performance 

£ DALLAS 
■F SEMICONDUCTOR 

Visit our Web site at http://www.dalsemi.com/ 
4401 South Beltwood Parkway, Dallas, Texas 75244-3292 ❖ Phone: 972-371-4448 ❖ Fax: 972-371-3715 
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MANUFACTUBING 
COMMITMENTS. 

PROTOTYPING OR PROCESSING FOR ALL VOLUMES 
OF PRODUCTION 

Orbit Financially Guarantees 
Quickturn Prototyping 
• 15, 20, 28. Calendar Day 

Cycle Times 

Orbit 
Semiconductor -

A totally committed 
ASIC manufacturing 

service provider 
since 1985 

Multiple CMOS Technologies 
• Submicron-0.5p, 0.6p, 0.8p 
• 0.8p Double Poly, Double Metal 
• 0.5p, 0.6p Triple Metal 

• “Sunset” Technologies 1.2p to 5p 
• Double Poly, Triple Poly, 

Double Metal 

• High Voltage 12V to 15V 
• Low Voltage 1.0V to 3.3V 

10 to 10,000,000 Units 

Just in Time Deliveries 
-Financially Guaranteed-

Complete Turnkey Provider 
• Any Commercial Package 

• Bare Die (For MCMs) 

• Tested or Untested Wafers 

• High Reliability Processing 
for Aerospace/ Defense or 
Medical Implants 

SEMICONDUCTOR, INC. 

A Dll GROUP COMPANY 
READER SERVICE 238 

Orbit Semiconductor, Inc. 169 Java Drive, Sunnyvale, CA 94089 Fax 408-747-1263 http://www.orbitsemi.com 800-331-4617 
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Two Rules For SHARC Infested Waters: 
1. Get The Right Tools 2. Swim With A Buddy. 
To Do Both, Call White Mountain DSR 

/I OU N TAIN DSP 

The ADSP-2106x family of SHARC DSPs from Analog Devices provides a new species of 
DSP. With its 120 MFLOPS of processing power, six link ports for interprocessor communi¬ 
cation, and up to 4 Mbits of on-chip memory, it can bring your application to the cutting 
edge. But swimming with SHARCs can be a dangerous proposition - unless you have the 
proper tools. That’s where White Mountain DSP comes in. 
White Mountain DSP offers a full emulation and debug tool set for SHARC 
development. Another first in the industry, the Mountain-ICE/WS emula¬ 
tion system for Sun workstation platforms (shown) provides 
complete multi-DSP debugging support for both the ADSP-21060 
(4 Mbit) and ADSP-21062 (2 Mbit) SHARC devices. And you know 
White Mountain DSP will continue to expand its range of options 
to enable you to work with SHARCs and not get bitten. 

As you work with SHARC technology, you need a vendor who can 
support and enhance your efforts. At White Mountain DSP you talk 
directly with experts who provide the appropriate technical 
support before you get in too deep. 

Phone 603-883-2430 or fax 603-882-2655 today for more information, 
or contact us via e-mail at info@wmdsp.com. 

White Mountain DSP, Inc., 20 Cotton Road, Nashua, NH 03063 (603) 883-2430 Fax: (603) 882-2635 E-mail: lnfo@wmdsp.com 
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Digital modulator RF section 

CExp :locki 
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I. This block diagram shows the 16-QAM digital modulator and transmitter with a fading-channel model. 

Hardware, software, and design techniques for DSP applications 

3-ray lading 

channel model 

Clk 

In 

in modern communications DSP and 
system design, real-world RF effects 
such as channel propagation and am¬ 
plifier distortions must be consid¬ 
ered. To demonstrate the interaction 
of RF distortions and DSP, we’ll fo¬ 
cus on a digital communications cable 
link that uses a 16-QAM modulation 
scheme. However, the concepts dis¬ 
cussed in this article are applicable to 
any system design that uses digital 
signal processing. 

The trend toward higher data rates and increased bandwidth 
efficiency in today’s digital-com¬ 

munications systems places a heavy 
burden on the digital-signal-process¬ 
ing (DSP) designer. These designers 
must use their bag of tricks to over¬ 
come such problems as RF nonlin¬ 
earities and fading. Electronic-de¬ 
sign-automation (EDA) software can 
assist the DSP or communications 
system designer by providing a flexi¬ 
ble tool that helps create and opti¬ 
mize designs while also considering 
real-world RF problems. By mixing 
digital and RF simulation tech¬ 
niques, DSP designs can be verified 
in the target RF environment, in¬ 
creasing confidence and reducing de-
sign-cycle time. This article will de¬ 
scribe the design of an adaptive 
equalizer for a 16-quadrature-ampli-
tude-modulation (QAM) wireless 

system. Along the way, you’ll pick up 
tips on avoiding traps and pitfalls 
during the design and application of 
DSP in a system that will be affected 
by real-world RF distortions and 
problems, such as channel propaga¬ 
tion and impedance matching. 

Why Consider RF? 
Today’s communications-system 

designers are trying to pack more in¬ 
formation into less bandwidth by us¬ 
ing elaborate modulation schemes. 
For instance, schemes such as 16 or 
256 QAM and code-division multiple 
access (CDMA) strive to meet many 
of these goals. However, DSP design¬ 
ers can no longer work in ignorance 
of real-world RF problems if they in¬ 
tend to implement these bandwidth¬ 
efficient modulation schemes in a 
system and get a working design 
completed on time. To be successful 

DifferentiahGray encoding 

and binary to 16-QAM 

symbol mapping 

Digital Signal 
Processing 

CARTER SMITH, Hewlett-Packard Co., HP EEsof Div., 5601 Lindero Canyon Rd., Westlake Village, CA 91362-4020; 
(818) 879-6484; e-mail: carter_smith@hp.com. 

To Be Successful, Communications Design Must Account For Real-World RF 
Effects Like Channel Propagation And Amplifier Distortion. 

System Description 
The data link will be capable of 

transmitting and receiving data at 20 
Mbits per second. It will broadcast in 
the 500-MHz band and must use only 
6 MHz per channel. The system will 
be tested for proper performance by 
comparing simulated error rates to 
the theoretical symbol error rate of 
10“2, which is attainable at a signal-

0ATA DG Encoder C.Firc C Multa C Math LPFRCI 

1—2

Don't Design DSP Systems 
In Isolation 

CDELAY 
GAIN 
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DSP SYSTEM DESIGN 

3. A well-designed and optimized equalizer is employed to greatly improve the symbol error rate for the 16-QAM 
wireless system. This diagram shows the system's decision feedback equalizer. 

to-noise ratio (SNR) of 
15.7 dB without error 
correction coding. To 
meet these goals, the 
proposed system is 
made up of four basic 
sections: The DSP mod¬ 
ulator, the RF transmit¬ 
ter, the RF receiver, and 
the DSP demodulator. 

The data link’s trans¬ 
mitter includes a DSP 
section, an RF section, 
and the channel-fading 
models that will be dis¬ 
cussed later on (Fig. 1). 
The DSP section con¬ 
tains a simulated data 
source that is first fed 
into the differential 
Gray encoder element. 
This element takes the 20-MHz bit 
stream, performs differential encod¬ 
ing, and maps the bits to a 16-symbol 
constellation. The 16-QAM symbols 
are then fed into a 64-tap raised co¬ 
sine filter for pulse shaping to mini¬ 
mize system bandwidth. 

All the pulse-shaped 16-QAM 
symbols are then frequency-shifted 
from baseband to a 5-MHz IF using a 
DSP complex-multiplication process. 
The digital signal is then low-pass fil¬ 
tered to eliminate digital aliases. It’s 
now ready for the RF section of the 
transmitter. 

At this point, the RF transmitter 
section accepts the 16-QAM signal 
that has been frequency shifted to 5 
MHz, shifts it to 500 MHz, and trans¬ 

mits it with enough power to meet 
symbol-error-rate requirements. 
The RF transmitter chain uses a 
standard sequence of mixer, filter, 
amplifier, filter to achieve this. Speci¬ 
fications for these components must 
be watched carefully as 16-QAM sys¬ 
tems are very sensitive to phase 
noise (more on this in the RF sec¬ 
tion). 

Our system also uses a standard 
RF receiver chain, which is men¬ 
tioned in this article to illustrate how 
the chain distorts the digital signal. 
The RF chain downconverts and fil¬ 
ters the signal and presents a 5-MHz 
16-QAM signal to the input of the re¬ 
ceiver’s DSP section. 

Next, the DSP section of the re¬ 

ceiver samples the signal and band 
shifts it from 5 MHz back down to 
baseband. This baseband signal is 
then fed to a 64-tap FIR pulse-shap¬ 
ing filter to recover the original 16 
QAM unshaped symbols. The un¬ 
shaped, but channel distorted sym¬ 
bols are then fed into the decision 
feedback equalizer (Fig. 2). 
We use the decision feedback 

equalizer because the environment 
for our 16-QAM system is rich in 
multipath transmission problems. 
Multipath, or the reception of multi¬ 
ple signals at different amounts of 
transmission delay (time dispersion), 
causes a comb filtering effect that 
varies with time. Adaptive equaliz¬ 
ers, such as the decision feedback 



TLC320AD56 

Analog Interface Circuit 

DSP 

MUX 

AMP 
Memory 

The TLC320AD56CFN 16-bit analog interface 

circuit (AIC) is a versatile analog front end for 

modem and business audio applications. It offers 
5 V/3 V digital supply 

high-resolution analog-to-digital and digital-to-
Glueless serial interface with industry-standard DSPs 

analog signal conversion using an oversampling 

sigma-delta technique. The ’AD56 provides a 

glueless interface to industry-standard DSPs, 

reducing board space and system cost. 
■ EVM compatible with Tl DSP Starter Kit (DSK) 

■ 28-pin PLCC, 28-pin SOIC, 48-pin TQFP 

Price is per device in quantities of 1,000. 
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Serial 
Port 

Sigma-Delta 
ADC 

Sigma-Delta 
DAC 

■ EVM and application notes available 

■ Power dissipation: 100 mW Ityp); 

power down 2.5 mW(typ) 

nr Texas 
Instruments 

16-bit Ï-X AIC for only $4.15* 
■ THD of 103 dB on ADC and 96 dB on DAC 

For your free data sheets and product information, contact us at: 

1-800-477-8924, ext. 5026 
or http://www.ti.com/sc/5026 

16-Bit SA AIC 
Deuvers 84 dB TSNR 
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Screen Stars 
Design leading-edge monitors 
with analog full-color LCDs from NEC 

TFT LCD screens are the rising stars of today’s monitor market. 
Offering substantial space and energy savings, they meet the needs of 
business and professional users. CRTs used to enjoy an edge in color and 
resolution. But with our unique “analog" modules, you can now design 
LCD monitors that equal CRTs in every aspect of performance. 

Our latest 14. t " screen features an analog RGB interface. It plugs 
directly into the standard analog interface provided for CRT monitors 
on most personal computers. 
LCDs from other vendors use a digital 
interface and require a special board 
for analog-to-digital conversion. 
By eliminating the A/D board, we've 
simplified circuitry and improved price¬ 
performance. 

|ust like a CRT. our new screen gives 
you full color and gray-scaling because 
it offers aill-analog signal processing from 
input to driver. Images are exceptionally 
bright with a luminance of 200cd/m?. 
With pixel arrays of 1,024 x 768, our 
screen features multi-scan capability. 
The 14. 1 ’ screen measures 330 x 255 
x 22.5mm It weighs 1,200g and 
consumes 17W. 
NEC a.so offers smaller analog LCD 

modules for monitor applications. Our 
13” module has 1.280 x 1,024 pixels: and 
the 12.1“ screen has 1.024 x 768 pixels. 
If you want to make your monitor a star, 
add value, character and performance 
with an analog LCD module from NEC. 

The right components to build your reputation 

just imagine 
NEC MULTIMEDIA NEC 
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DSP SYSTEM DESIGN) 

5. The equalizer must settle to a mean-square error (MSE) of less than 0.08 VRMS in a time 
period of less than 40 ms. This plot shows the DFE's mean-square-error voltage versus time. 

equalizer, are used to continuously 
correct for the frequency-response 
distortions that are caused by multi¬ 
path. Each tap of the equalizer can be 
adaptively adjusted to minimize the 
frequency distortions, and thus inter¬ 
symbol interference, that is intro¬ 
duced in the RF and propagation 
channels. Further details on the op¬ 
eration and optimization of the equal¬ 
izer are given in the equalizer sec¬ 
tions of this article. 
Now that the 20-Mbit/s communi¬ 

cation system has been defined, we’ll 
describe the decision feedback equal¬ 
izer and discuss some of the pitfalls of 
the RF channel before getting into 
the actual optimization of the DSP 
design. 

Equalizer Background 
As previously stated, equalizers 

are needed in digital-communica¬ 
tions systems to minimize the distor¬ 
tions caused by phenomenon such as 
time dispersions or frequency trans¬ 
lation. When time dispersion occurs 
in a modern bandwidth-efficient com¬ 
munications system, the effects of a 
data symbol can extend well beyond 
the data symbol period in the form of 
ripple. This causes the symbols to 
overlap and interfere with each 
other, and is known as inter-symbol 
interference (ISI). 

Adaptive equalizers are com¬ 
monly used in bandwidth-efficient 
digital communications systems to 
correct the ISI caused by time-vary¬ 
ing dispersion in the propagation 
channel. Adaptive equalizers use a 
transversal or tapped delay line with 
the delay spacing equal to the symbol 
time interval.1 This symbol spacing 
interval for the taps allows the equal¬ 

izer to try to force the interference 
from other symbols to zero at the 
sample points. These linear transver¬ 
sal equalizers, as they are known, are 
combined with an algorithm to con¬ 
trol the tap coefficients, which is 
based on minimizing the mean¬ 
square error. 
The combination of the transver¬ 

sal equalizer, and the above men¬ 
tioned mean-square-error minimiz¬ 
ing coefficient algorithm, is known as 
a least-mean-square (LMS) equal¬ 
izer. The LMS equalizer, the work¬ 
horse of adaptive equalizers, forms 
the basis for an improved ISI cancel¬ 
ing equalizer known as the decision 
feedback equalizer (DFE). 

Decision Feedback 
The DFE is used to correct such 

problems as frequency-dependent 
amplitude and multipath distortion 
that lead to inter-symbol interfer¬ 
ence. A well designed and optimized 
equalizer is employed to greatly im¬ 
prove the symbol-error rate for this 
16-QAM cable system. 
A DFE is chosen due to its ability 

to correct severe amplitude distor¬ 
tion problems while also canceling in¬ 
ter-symbol interference. Compared 
to a standard linear equalizer, the 
DFE can compensate for amplitude 
distortions with much less noise and 
less sensitivity to symbol phase off-

4. A plot of the 16-QAM constellation shows fading, timing errors, phase noise, and RF-
distortion effects The effects of the phase noise can be seen in the way the constellation has a 
rotational smearing of the symbol points 



Yes. There’s an 
NEC photocoupler 

for your 
application. 
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NEC Photocouplers NEC’s production lines are fast and efficient, and 

from die loading to QA they’re fully automated. 

So you get the quality and consistency you’d 

expect from NEC, at very competitive prices. 

Call or circle the number below and we’ll 

send you a Pbotocoupler Selection Guide. It’ll help you pinpoint the right part for your product. 

Better yet, call our automated 24-hour Fax line. We’ll put a copy in your hands instantly. 

Home appliances. Power supplies. Industrial controls. PC peripherals and telecom. Whatever your application, we 

have your parts. And with a capacity of over fifty million channels a month, we can get them to you right on time. 
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DSP SYSTEM DESIGN 

Time 40 0 to 239.4 psec. 

6. A dean constellation diagram and an excellent BER are indications of the system's 
performnace. This diagram shows the constellation after equalizer correction of RF distortions. 

sets. Output from the DFE is the 
sum of the outputs of the forward 
and feedback portions of the equal¬ 
izer. The forward filter is simply a 
standard linear transversal equalizer 
(Fig. 3). Feedback travels through a 
linear transversal filter that uses the 
decisions made as its input data. 

The equalizer functions as follows: 
If the value of the past symbol deci¬ 
sions are known and assumed to be 
correct, the ISI can be canceled ex¬ 
actly by subtracting the ISI con¬ 
tributed by these symbols using the 
appropriate weights in the second 
linear transversal filter. Filter coeffi¬ 
cients for the forward and feedback 
filters are continuously adjusted in a 
control loop to minimize the mean¬ 
square error of the filter output. 

Once the choice of a DFE is estab¬ 
lished, the designer must choose 
which algorithm will automatically 
update the filter coefficients. There 
are a number of faster algorithms 
that have been developed in the 
years following the original develop¬ 
ment of the LMS algorithm. These 
filter-coefficient calculation algo¬ 
rithms cause the equalizer to con¬ 
verge faster in environments where 
there is rapid variation in time dis¬ 
persion, such as mobile wireless. 
Fast convergence algorithms in¬ 
clude: Kalman, fast Kalman/fast 
transversal, and the recursive least 
squares (RLS) lattice. While these 
algorithms are all much faster at con¬ 
verging than the LMS, they also re¬ 
quire significantly more calculations 
per tap adjustment iteration, and use 
up a lot more processing time. In ad¬ 
dition, the RLS algorithms have a 
tendency to diverge when imple¬ 
mented in finite precision arith¬ 
metic.2
A high throughput rate is needed 

for this receiver, thus the signal-pro-
cessing algorithm will be imple¬ 
mented in an ASIC. The least mean 
square (LMS) gradient algorithm is 
chosen for its relatively quick set¬ 
tling time, its stability, and its low 
computation overhead. 
The LMS algorithm in the DFE 

filter requires the choice of a number 
of parameters, such as the coefficient 
calculation step size, the number of 
taps in the equalizers, and the word 
width. The 16-QAM receiver will be 
simulated to explore the DFE para¬ 

meters and refine a solution that is 
cost and power efficient while meet¬ 
ing performance specifications in a 
RF-distorted environment. 

RF Channel Modeling 
In order to test and optimize the 

DFE portion of the 16-QAM re¬ 
ceiver, it’s first necessary to build up 
the analog sections of the design in 
the design tool. Figure 1 shows a 500-
MHz transmitter with a propagation 
channel model. Simulation software 
(such as the OmniSys Design Suite 
from HP EEsoQ allows analog-dis¬ 
tortion effects to be added to the 
analysis of each block model to make 
the entire system reflect the real-
world environment that the equal¬ 
izer will be placed in. 

These distortion effects include 
phase noise of the local oscillators, 
power amplifier nonlinearities, cir¬ 
cuit voltage standing wave ratios 
(VSWRs), and filter nonlinear phase 
characteristics. The designer also 
should add accurate models for the 
antenna and propagation channel in 
order to take into account such chan¬ 
nel distortions as frequency-selec¬ 
tive fading and multipath distortion 
(which are present in real digital 
communications systems). Taking 
care to use accurate RF and channel 
modeling in simulations gives the 
DSP designer an additional tool to ! 

improve performance and eliminate 
problems before more costly hard¬ 
ware prototyping and testing begins. 

RF Parameters 
While there are a large number of 

RF parameters that one can play 
with in a simulation, it’s important to 
focus on the parameters that have 
the greatest effect on your system. 
Try to include only the distortions 
that are most important because 
each distortion requires longer simu¬ 
lation time. In a QAM system, or any 
system that contains information in 
both the phase and the amplitude of 
the signal, it’s most important to con¬ 
sider compression points on the am¬ 
plifiers, phase noise, and multipath. 
These distortions have the biggest 
effect on a QAM system’s perfor¬ 
mance. 

There are amplifiers in any com¬ 
munications system that transmits 
over an RF channel. Unfortunately, 
amplifiers don’t have unlimited am¬ 
plifying capability. Every amplifier 
will run out of gas at some point and 
start clipping or compressing the sig¬ 
nal. Compression and distortion are 
modeled using the 1-dB compression 
point and the third-order intercept 
point. The third-order intercept 
specifies a theoretical point where 
the amplifier's fundamental output 
intercepts the third-order distortion 
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products. The effects of the ampli¬ 
fier’s third-order incept and 1-dB 
compression point should be included 
in simulation when designing DSP 
communications algorithms to avoid 
unexpected performance problems 
when the first prototype is built. 

All oscillators in RF systems have 
phase noise. Essentially, phase noise 
is very small amounts of phase modu¬ 
lation on the oscillator that creates a 
“modulation envelope” rather than 
the theoretical single frequency that 
is expected. Excessive phase noise 
can raise havoc with any digital com¬ 
munications system that uses phase 
to transmit data, including the 16-
QAM system being discussed in this 
article. 

Low-phase-noise oscillators can 
be used to avoid this problem, but 
they tend to be much more expensive 
than their higher-phase-noise 
cousins. The simulator can do a sys-

‘TenFtrade-off study of the lower cost 
of using a higher-phase-noise oscilla¬ 
tor versus the increased signal pro¬ 
cessing that may be necessary to still 
meet error-rate requirements. The 
oscillators used in the upconverter 
and downcoverter in the RF sections 
of our system will be set to a phase 
noise value of -65 dBc/Hz at 3-kHz 
offset. This value represents a typi¬ 
cal oscillator for this type of applica¬ 
tion. The effects of the phase noise 
can be seen in the way the constella¬ 
tion has a rotational smearing of the 
symbol points (Fig. 4). 
The final RF distortion that 

should always be considered in any 
wireless or wired digital data link is 
multipath. Multipath causes inter¬ 
symbol interference, and can there¬ 
fore cause your system to fail symbol 
error-rate requirements. In our sim¬ 
ulation, a propagation model is added 
to test the equalizer’s capability to 
correct for time dispersion problems, 
thus cancelling ISI. 

Including these three key RF dis¬ 
tortions in our analysis will give us 
better results when we finally build a 
prototype. Figure 4 shows the RF 
distorted signal that is fed to our re¬ 
ceiver to test and refine its perfor¬ 
mance. Simply seeing the distortion 
in these plots tells us that this will af¬ 
fect the receiver’s performance, and 
it does. It’s crucial to take the time to 
correctly model these RF distortions 

if you are to get a prototype that 
works in real-world conditions. 

Design Optimization 
With the system block diagram 

completed and the proper RF distor¬ 
tions added in, the EDA tool can now 
be used to optimize the parameters 
of the DFE. These parameters in¬ 
clude the number of bits to be used to 
represent the numbers or the num¬ 
ber of taps in the equalizer. We used 
the OmniSys software for the design 
described in this article. For our 
QAM system, values for the step size 
of the equalizer coefficient-calculat¬ 
ing algorithm and the number of fil¬ 
ter taps in the equalizer will be opti¬ 
mized based on the system 
simulation results. 

Number Of Taps 
The first step in simulating is to 

get your algorithms running using 

Excessive phase noise 
can raise havoc with 

any digital 
communications system 

that uses phase to 
transmit data, including 
the 16-QAM system 
being discussed in this 

article. 

floating-point numbers. After the 
system is running, we perform a 
symbol error-rate check on a re¬ 
ceiver that uses an equalizer with a 
large number of taps. This gives a 
theoretical best case to make sure it’s 
possible to meet system specifica¬ 
tions. This best case also will be used 
as a starting point for taking taps out 
of your equalizer to minimize imple¬ 
mentation cost. 

To determine the minimum num¬ 
ber of taps we can use, we decrease 
the number of taps and re-simulate 
to check the symbol error rate. After 

iteratively simulating a number of 
times, it’s determined 12 taps are suf¬ 
ficient to meet a symbol error rate of 
lO^1-54 at 15.5 dB SNR (without error 
correction). This compares favorably 
with the symbol error rate that’s the¬ 
oretically possible (IO-2) without the 
multipath, phase noise, and other RF 
distortions that we added to the 
model. Note that we expect a slight 
performance degradation when we 
implement the equalizer using fixed-
point numbers in the actual system 
hardware. 

Step Size 
Each of the LMS equalizers con¬ 

tained in the DFE requires that . 
step-size coefficient be set. Th? 
larger the value of this coefficient, 
the quicker the equalizer converges 
on its proper setting. Smaller step 
sizes take longer to converge or set¬ 
tle, but have lower residual error. 
The step size for the LMS gradient-
filter-coefficient calculation is now 
varied to determine its effect on the 
DFE’s performance. This 16-QAM 
system won’t provide a training 
mode to the receiver, and thus we 
need the equalizer to settle to a 
mean-square error (MSE) of less 
than 0.08 VRMS in a time period of 
less than 40 ms. The plot of the MSF 
shows the equalizer settling an 
demonstrates that with a step size oi 
0.009, the equalizer will meet the re¬ 
quirements (Fig. 5). 

Further simulation reveals tha 
while this large step size will meet 
the initial settling criteria, the 
steady-state mean-square error re¬ 
mains at an unacceptably high level 
due to the large step size. Simulation 
also shows that a secondary step size 
of 0.002 will give the lower steady¬ 
state MSE that’s needed. This second 
step size will be loaded into the 
equalizer after initial settling is com¬ 
pleted in order to achieve both a 
quick settling time and a low steady¬ 
state MSE. 

Word Length 
With the equalizer functionin; 

properly and meeting bit error-rat 
requirements, the finite word widths 
can now be considered. Word widths 
must be minimized to lower the cost 
and power consumption of the final 
DSP design. The design-automation 
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software can be used to automati¬ 
cally optimize the word width and 
check for the effects it has on the bit 
error rate. Simulation helps achieve 
an acceptable compromise between 
bit error rate and cost. The perfor¬ 
mance of the final system is demon¬ 
strated by an excellent bit error rate 
and a clean final constellation dia¬ 
gram despite the distorted constella¬ 
tion diagram that the receiver must 
process (Fig. 6). 
EDA software capable of mixed-

signal simulation was shown to be 
highly beneficial in exploring the ap¬ 
plication and optimization of a DSP¬ 
based decision feedback equalizer 
with the presence of RF nonlineari¬ 
ties and propagation distortions . 
Through the use of system-level simu¬ 
lation, we selected the proper values 
for the number of taps and step size. 

In addition, we met the BER per¬ 
formance requirements while mini¬ 
mizing the required cost and power 
of the design (example is available 
upon request). Considering analog 
and RF effects during the design and 
simulation of a baseband communica¬ 
tions digital signal processor helps 
avoid many of the traps and pitfalls 
that often show up during hardware¬ 
prototype testing, resulting in the 
shorter development cycles that are 
a must in today’s competitive com¬ 
munications market. 

Carter Smith, a product manager 
with HP EEsof, specializes in com¬ 
munications system simulation and 
DSP. He received a BSEE and 
MSEE from California State Poly¬ 
technic University, Pomona. Carter 
is a registered professional engineer 
in the state of California. 
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Considerations For Upstream Channel inside 
Comm unications In CATV Systems 

Bruce Currivan and Bill Xenakis, 
Stanford Tel scorn, P.O. Box 3733, 1221 Crossman Ave., Sunnyvale, CA 94088-3733; (408) 745-2688. 

a result, cable video-on-demand. As 

terms) since CATV systems were 
originally designed : or high-fidelity 
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Home/Business Cable plant 
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E/0 Diplexer 

demodulators 

LAN 

Upstream data 

TV 
Upstream demodulator 

Upstream modulator 

C 

ity. Depicted is 
terse path in a 

plants are being upg faded with hy¬ 
brid fiber/coax (HFC) technology 
and two-way capabil 
the upstream or re” 

Set-top 

box 

PSTN 

switch 

ATM 

switcl 

42 MHz) to a single point. Burst 
modems, which are more complex 
than continuous modems, are needed 
to transmit packets in the time-
shared upstream channel. 

typical HFC network (Fig. 1). 
Broadcasting downstream to the 

home is straightforv ard (in relative 

downstream transmission. The chan¬ 
nel is relatively quiet, bandwidth is 
abundant (54 MHz up to 600/750/1000 
MHz), and broadcasting permits con¬ 
tinuous rather than burst transmis¬ 
sion. However, some problems re¬ 
main. For example, changing the 
channel on a TV or VCR can alter the 
multipath distortions in the down¬ 
stream channel as seen by the cable 
modem in the same household. 

Perhaps the greatest challenge for 
interactive services is the upstream 
channel from subscribers to the 
headend. The upstream funnels digi¬ 
tal data and noise from tens, hun¬ 
dreds, or even thousands of sub¬ 
scribers over narrow bandwidth (5 to 

Upstream Impairments 
The IEEE P802.14 LAN/MAN 

Standards Committee is developing 
a channel model that will permit de¬ 
signers to evaluate the performance 
of various CATV modulation tech¬ 
niques (Fig. 2). This article describes 
the channel model and how it is being 
applied to develop communications 
equipment for the upstream channel. 
The channel model is oriented in 
terms of signal-processing blocks 

Public 

service 

telephone 

network 

(PSTN) 
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COMMUNICATIONS TECHNOLOGY HFC NETWORKS] 

2. This upstream channel model illustrates the common sources of 
distortion and interference found in bidirectional hybrid fiber-coax 
systems. It can be used to understand the phenomena behind signal 
degradation and to evaluate the performance of proposed upstream 
modulation techniques. 

that act upon the subscriber 
signal as it travels toward 
the headend. The most seri¬ 
ous problems, which are 
common to all modulation 
techniques, are ingress and 
impulse/burst noise. 

Ingress—interference 
picked up by the antenna¬ 
like properties of the cable 
system—is caused by poorly 
constructed drops, connec¬ 
tors, and improper termina¬ 
tions. As a result, noise from 
radio transmissions and en¬ 
vironmental RFI (e.g., mo¬ 
tor noise) is amplified and 
transmitted along with the 
desired digital signal. A 
large number of narrow¬ 
band sources, such as AM 
radio stations and CB radios 
can be identified on a spec¬ 
trum analyzer plot of the up¬ 
stream with no user signals present 
(Fig. 3a). When a network of 37 time¬ 
division multiple-access/frequency-
division multiple-access 
(TDMA/FDMA) user data signals is 
turned on, the signal-to-noise ratio 
(SNR) is still high enough to permit 
reliable QPSK data transmission 
(Fig. 3b). The middle signal is left off 
to allow’ observation of the noise floor, 
including intermodulation products. 
F or the purposes of this study, a 

simple model for ingress has been de¬ 
veloped which consists of a FIR filter 
with multiple narrowband reso¬ 
nances (spectral peaks) (Fig. J,). 
When the filter is excited by white 
gaussian noise in a computer simula¬ 
tion, each peak fluctuates randomly, 
emulating a number of radio trans¬ 
mitters sharing a narrow band, such 
as a shortwave band. 

Impulsive noise typically results 
from several sources: Corona dis¬ 
charges from power lines, often lo¬ 
cated on the same poles or conduits 
as the CATV cable; discharges across 
corroded connector contacts; auto¬ 
mobile ignition; and household appli¬ 
ances, such as electric motors. It is 
modeled as a random periodic train of 
filtered impulses. Burst noise is simi¬ 
lar to impulse noise, but with longer 
duration of each event. Burst noise is 
modeled as gated, filtered, additive 
white gaussian noise. 

Microreflections are generated at 

every interface along the cable, 
where discontinuities cause part of 
the signal energy to be reflected. Ro¬ 
bust waveforms such as binary 
phase-shift keying (BPSK) and qua¬ 
ternary phase-shift keying (QPSK) 
are forgiving of these microreflec¬ 
tions below about 1 to 2 megasym-
bols/s. More complex waveforms 
such as quadrature amplitude modu¬ 
lation (QAM) are less robust and may 
require equalization. 

Nonlinearities in amplifiers, the 
laser transmitter in the fiber node 
(considered the dominant effect), and 
the laser receiver in the headend 
limit the useful dynamic range of the 
channel. The amplifier can be driven 
into its nonlinear operating region in 
the presence of strong ingress or im¬ 
pulse/burst noise, or when allocated 
power constraints are not respected 
by users. Operating in its nonlinear 
region causes the amplifier to com¬ 
press the signal, resulting in un¬ 
wanted intermodulation products 
and harmonics. To avoid spurious 
products that may interfere with 
other services sharing the upstream 
cable plant, one of the evaluation cri¬ 
teria for design of the upstream pro¬ 
tocol is the minimization of collisions 
caused by many users transmitting 
simultaneously. 

Unintentional rectifiers in the ca¬ 
ble system, caused by corroded con¬ 
nectors, for example, create com¬ 

mon-path distortions. Down¬ 
stream signals are demodu¬ 
lated by these junctions and 
reflected into the upstream 
channel. The model for com¬ 
mon-path distortion is simi¬ 
lar to the model for ingress. 
Phase noise and frequency 

offset most often occur in 
frequency-stacking multi¬ 
plexers found in some re¬ 
turn-path systems. Phase 
noise also may occur in laser 
cavities, but at a less signifi¬ 
cant level, and is produced in 
the subscriber and headend 
modem oscillators. It is mod¬ 
eled as filtered and inte-
grated gaussian noise modu¬ 
lating the carrier phase. 
Hum modulation is ampli¬ 

tude modulation caused 
when ac power is coupled 
through the system’s power¬ 

supply equipment onto the signal en¬ 
velope. This primarily affects QAM 
systems, which must track out the 
hum, whereas QPSK-based net-
works are relatively unaffected. 

The equipment in the cable plant 
contains linear filtering elements 
that also affect the upstream signal. 
These effects are dominated by the 
diplex filters that separate upstream 
from downstream frequencies. 

Choosing Access Techniques 
TDMA is the preferred multiple¬ 

access technique for upstream trans¬ 
mission because of its high channel 
capacity and the fact that a single re¬ 
ceiver can receive data from hun¬ 
dreds of subscribers. In order for a 
TDMA system to achieve near-theo¬ 
retical capacity, the overhead time 
between burst transmissions must 
be minimized. This means spacing 
the subscriber signal bursts closely 
together and minimizing each burst’s 
overhead (acquisition preamble, in¬ 
terburst gap, etc.). 
QPSK (with option for 1G-QAM) 

has become the preferred modulation 
format for the first generation of up-
stream-channel technologies because 
it is robust and economically sensible 
to implement . 

High Performance Required 
It is clear that meeting the re¬ 

quirements of the upstream-channel 
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model requires a high-performance 
modem along with a high-perfor¬ 
mance multiple-access technique. 
Utilizing TDMA, with each sub¬ 
scriber transmitting only during a 
specific time slot, calls for a burst re¬ 
ceiver with extremely fast signal ac¬ 
quisition that requires minimal spac¬ 
ing between bursts. Shown is an 
example of a test signal used in mo¬ 
dem development to demonstrate 
the ability to receive closely spaced 
bursts (2-symbol inter-burst gap) 
with widely varying amplitudes (12-
dB difference) (Fig. 5). At the sub¬ 
scriber end, the transmitter, or mod¬ 
ulator, must be able to support the 
precision burst timing control re¬ 
quired in TDMA systems. 

In addition to TDMA, FDMA is 
used to support multiple channels si¬ 
multaneously in the upstream. In one 
recent test, 18 independent 
QPSK/TDMA/ FDMA channels were 
found to easily coexist with each 

other, even when one channel was 10 
or more dB lower in amplitude than 
its neighbors 

High performance necessarily 
means digital implementation. Ad¬ 
vances in semiconductor technology 
have brought down the size, power 
consumption, and cost of digital com¬ 
ponents to the point where digital 
equipment has a distinct advantage. 
A digital receiver system that would 
have required an entire rack of 
equipment 10 to 15 years ago can 
now be implemented on a single sili¬ 
con chip with a few peripheral analog 
components. 

Similarly, while analog techniques 
used at the modulator for generating 
a QPSK or QAM modulated carrier 
are low in parts cost, they require 
critical adjustments during manufac¬ 
ture (and sometimes in service) to 
provide good performance. Digital 
modulators provide essentially per¬ 
fect phase and amplitude balance, 

with no adjustments. They also can 
be agile in frequency with virtually 
instantaneous switching times. 

Implementing The Technology 
A standard board-level QPSK 

headend receiver provides robust 
performance in the presence of im¬ 
pulse noise and other channel degra¬ 
dations. The carrier phase-locked 
loop (PLL) normally used in the de¬ 
modulator is replaced by a portion of 
an ASIC which performs the digital 
approximation of a PLL, but without 
the normal feedback loop. This func¬ 
tion requires near-zero acquisition 
time, thus achieving coherent perfor¬ 
mance without having to wait for the 
loop to settle. 
Performance results typically 

have deviated 1.5 to 2 dB from ideal 
coherent continuous theory at BER 
= 10'6 (there is no accepted “burst 
theory”). Multiple symbolrates (0.25 
to 4 Msymbols/s) have been adopted 
by the IEEE 802.14 Standards Com¬ 
mittee for users to optimize the use 
of the limited upstream bandwidth. 
A narrow-bandwidth (low-bit rate) 
signal may be selected in order to uti¬ 
lize a narrow “clean” portion of the 
cable spectrum, or for inherently 
low-bit-rate applications, such as 
pay-per-view ordering. 
The companion component is a 

modulator on a single chip that can 
operate in either burst or continuous 
mode—for transmitting digital 
video, telephone, and data signals 
from the subscriber to CATV head¬ 
end equipment (Fig. 6). The combi¬ 
nation offers 0.5 to 5 Mbits/s up¬ 
stream that can support consumer 
web pages, interactive graphics, and 
other equally demanding applica¬ 
tions for a large geographical user 
neighborhood. 

Shaping Forces 
In designing cable equipment for 

the upstream channel, both industry 
forces and cable channel characteris¬ 
tics must be considered. The follow¬ 
ing is a summary of key industry dri¬ 
vers and how they affect design of 
equipment. 

• A standard for CATV modulation 
format has not yet been established. 
Implementing the equipment with 
QPSK provides an economical, inher-
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3. Upstream ingress as actually measured on a spectrum analyzer at a typical headend is shown 
(a). In (b), a network of 37 signals is shown running successfully on top of the ingress noise 
using QPSK modulation. 
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4. The spectral peaks shown in this filter's response can be used to simulate ingress noise. 

ently robust format that has been 
proved over the years in the demand¬ 
ing environment of satellite commu¬ 
nications and in field tests and pre¬ 
liminary installations over upstream 
HFC systems. QPSK has been se¬ 
lected by the Digital Audio-Visual 
Council (DAVIC) as the upstream 
modulation format. While the stan¬ 
dard has not been released yet, 
QPSK (or 16-QAM) is the current se¬ 
lection as the IEEE 802.14 standard. 
• No standard exists yet for the 
medium access control (MAC) layer. 
This is the standard governing 
shared media like TDMA and 
FDMA. By providing a programma¬ 
ble burst length, the equipment will 
be able to handle future transmission 
schemes, such as ATM, which re¬ 
quires 53 bytes plus overhead per 
cell, as well as Ethernet packets, 
which can be over 1500 bytes long. 
• A high upstream data rate is 
needed. The equipment is able to 
transmit and receive data at the rate 
of 0.5 to 5 Mbits/s using QPSK. 
• Limited upstream bandwidth is 
available. One solution to this prob¬ 
lem is to use root-raised-cosine band¬ 
limited pulse shaping, which permits 
subscriber channels to be put very 
close together with great accuracy. 
Digital transmission means a very 
low level of spurious signals are 
transmitted. Short guard times be¬ 

tween bursts and fast acquisition 
times are factors that relate directly 
to the number of subscribers who can 
be supported by a single-headend re¬ 
ceiver. Short preambles of 14 to 16 
symbols have been shown to be effec¬ 
tive for synchronizing on a particular 
upstream channel. 
• Very low subscriber cost is needed. 
Service providers measure costs per 

subscriber. By basing designs on 
emerging standards and by imple¬ 
menting a high level of digital inte¬ 
gration, equipment costs can be kept 
low. The single-chip modulator uses 
3.3-V CMOS technology for low-
power applications such as line-pow¬ 
ered, side-of-the house network in¬ 
terface units, and to reduce the cost 
of set-top boxes. 
• Cable plant characteristics vary 
widely. A combination of equipment 
robustness and cleanup of the plant is 
needed to realize the potential of 
HFC broadband communications. As 
industry standards evolve, guide¬ 
lines for acceptable channel impair¬ 
ments will likely be agreed upon in 
conjunction with requirements on 
equipment performance. 

Channel Characteristics 
The physical characteristics of the 

sub-split band also play an important 
role in shaping the design of a cable 
modem. Some of the more important 
factors include: 

• Extended subsplit frequency 
range. The receiver and transmitter 
operate in the 5-to-40-MHz (in some 
cases 6-to-65 Mhz) carrier frequency 
range for flexibility. 
• Narrowband ingress. By providing 
frequency agility, that is, the ability 

5. A properly designed demodulator can receive packets with greater than 1O-dB level 
difference and only 2 symbols of guard time between them. 
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to tune a different frequency 
in microseconds (instead of 
hundreds of milliseconds), 
the upstream equipment re¬ 
duces service interruptions. 
In addition, properly de¬ 
signed equipment provides 
near-theoretical noise per¬ 
formance to ride above low-
level ingress (Fig. 3b, 
again). 
• Impulse and burst noise. 
Careful analog and digital 
design overcomes or reduces 
the problems caused by im¬ 
pulse and burst noise, which 
is considered by many to be 
the most significant impair¬ 
ment in the channel. A de¬ 
modulator may be consid¬ 
ered “robust” if it does not 
false-trigger or lose sync as a 
result of short, strong noise 
impulses or bursts, and if it 
incorporates appropriate 
forward error correction 
(FEC), such as Reed-
Solomon coding,to correct 
errors caused by these 
events. Differential QPSK 
encoding, which is more ro¬ 
bust than absolute encoding, 
is also recommended. 
• Variation in lipstream 
plant gain. To configure a 

6. The STEL-1 108 subscriber modulator chip digitally synthesizes the 5 
to 40 MHz QPSK upstream signal. The new STEL-1 109 with integrated 
DAC and 5-65 MHz output is shown within the dotted line. The new 
part also incorporates 16-QAM modulation and FEC capabilities. 

7. Packet detection distributions. A false alarm occurs when A>B (noise 
exceeds threshold). A missed packet occurs when C<B (signal does not 
pass the threshold). The threshold varies w th the background noise. 

Stanford Telecom, Sunny¬ 
vale, Calif. He also is Chair¬ 
man of the IEEE 802.U sub¬ 
groups on upstream channel 
modeling and physical layer 
evaluation. 

Bill Xenakis is Program 
Manager of Cable Telecom¬ 
munication Products, at 
Stanford Telecom. 

This paper was originally 
presented in the Society of 
Cable Telecommunications 
Engineers (SCTE) Cable-
Tec Expo ‘96 Proceedings 
Manual, pages 303-3U. 
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Conclusions 
A three-pronged approach is 

needed for success in upstream 
transmission: 

1. Knowledge and application of the 
channel model. 
2. A strong technology base in burst 
demodulation. 
3. A cost-effective single-chip modu¬ 
lator for subscriber terminals. 

The successful execution of these 
approaches results in robust, reli¬ 
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the challenging upstream CATV 
channel. 
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COMMUNICATIONS TECHNOLOGY 

Wireless Conference Points To 
Growth In Dato/Voice Systems 

WIRELESS SYMPOSIUM PREVIEW 

Affordable High-Performance ICs Are Paving 
The Way For Application Growth In Cellular 
Communications, Personal Communications 
Services (PCS), And Wireless-Local-Area 
Networks (WLANs). 
Lee Goldberg 

Wireless technology embodies 
many different disciplines, in¬ 
cluding RF engineering, digi¬ 

tal signal processing (DSP), and 
power-supply design. Engineers 
faced with integrating these disci¬ 
plines into the development of wire¬ 
less systems can find educational 
guidance at the Fifth Annual Wire¬ 
less Symposium and Exhibition. The 
conference and exhibition is sched¬ 
uled for Feb. 10-14, at the Santa 
Clara Convention Center, Calif. 

The Wireless Symposium and Ex¬ 
hibition, sponsored jointly by Mi¬ 
crowaves & RF and Wireless Sys¬ 
tems Design magazines, consists of a 
technical program that includes more 
than 90 presentations, 10 workshops, 
and a luncheon keynote address. 
More than 6000 industry profession¬ 
als attended the Fourth Annual 
Wireless Symposium and Exhibition 
last February, at the same location. 
The workshops range in length 

from several hours to several days, 
and the technical presentations are 
30 minutes each. The technical pre¬ 
sentations have been carefully col¬ 
lected from leading engineers in the 
wireless design community, giving 
attendees a chance to learn from 
these presentations and exchange 
their own ideas during each ques-
tion-and-answer period. 

The half-hour technical sessions 
are officially launched with the 
keynote luncheon at noon on Feb. 10. 
The keynote address will be deliv¬ 
ered by Dr. Martin Cooper, chairman 
of the board and chief executive offi¬ 
cer of ArrayComm, Inc., San Jose, 

Calif. Following in the footsteps of 
such dynamic wireless keynote 
speakers as Dr. Irwin Jacobs of Qual¬ 
comm and new president of Mo¬ 
torola, Bob Growney, Dr. Cooper is 
best known for having guided the de¬ 
sign team that created the first cellu¬ 
lar telephone, while he was R&D cor¬ 
porate director for Motorola. While 
he is a capable manager, he’s also 
gifted designer (with six patents in 
communications design). 
ArrayComm provides DSP-based 

spatial processing systems that en¬ 
hance the performance of PCS base 
stations. Borrowing from technology 
familiar to military designs of 
phased-array antennas, the com¬ 
pany’s IntelliCell systems, in effect, 
add processing gain to new or exist¬ 
ing PCS base stations. This advan¬ 
tage results in an increase in cover¬ 
age area (and an increase in 
operating economy for the service 
provider). The firm has enjoyed early 
success in helping improve the per¬ 
formance of Japan’s Personal Handy¬ 
phone System (PHS). 
The choice of workshops at the 

conference has been expanded in re-

The Wireless 
Symposium boasts a 

technical program with 
over 90 presentations 
and 10 workshops. 

cent years, providing attendees with 
an educational palette ranging from 
amplifier design to wireless regula¬ 
tions and standards. Randy Rhea has 
returned once again to present his 
popular one-day course on “Oscilla¬ 
tor design for wireless applications.” 
Professor Jack Holtzman is back for 
the fifth consecutive year, with his 
concise course on spread spectrum 
techniques. 

Other returning educators in¬ 
clude Al Scott with his two-day 
“Wireless design made simple” 
course and Les Besser and Steve 
Cripps with their three-day “Wire¬ 
less RF circuit design” course. The 
Besser and Cripps course also can be 
attended as separate one-day 
courses covering monolithic versus 
discrete, small-signal amplifier de¬ 
sign; low-noise amplifier design; and 
high-efficiency/power amplifier de¬ 
sign. Another returning educator 
from the Third Wireless Conference 
is Larry Burns, who offers a one-day 
course on “Wireless receiver design.” 
The conference features several 

new workshops, including a half-day 
session on regulations and standards, 
“Wireless datacom regulatory 
scene,” presented by Wayne Meyers, 
vice president of Wincom, Santa 
Cruz, Calif. Mr. Meyers is an active 
member of the IEÈE 802.1 1 stan¬ 
dard committee (established to set 
specifications for wireless LANs). 
This important workshop will cover 
different standards and regulations, 
and how they impact the develop¬ 
ment of different wireless data-com-
munications systems. 

Morris Engelson, long associated 
with Tektronix, Beaverton, Oreg., 
has often been called “the father of 
the spectrum analyzer” by the many 
engineers who have learned from 
him about this RF/microwave work¬ 
horse instrument and its virtually 
unlimited measurement capabilities. 
The “Measuring the wireless trans¬ 
mission spectrum,” course is de¬ 
signed for anyone working with 
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wireless signals, or anyone working 
with a spectrum analyzer who would 
like to become more efficient in its 
use. The workshop addresses mea¬ 
surements on digitally-modulated 
wireless signals, EMI, RFI, pulsed 
signals, high-power signals, radio 
broadcast signals, TV signals, as well 
as effective ways to measure these 
signals with a spectrum analyzer. 

Last, but not least, Sanjay Gupta, 

associate professor in the Dept, of 
Electrical and Computer Engineer¬ 
ing, Illinois Institute of Technology, 
Chicago, has assembled an informa¬ 
tion-packed course that covers one of 
the most potentially explosive wire¬ 
less markets: wireless LANs 
(WLANs). This half-day tutorial 
course will help design engineers un¬ 
derstand different strategies for im¬ 
plementing WLANs, sensible 

spread-spectrum approaches, appro¬ 
priate modulation, operating fre¬ 
quency options (other than the popu¬ 
lar 2.4-GHz band), protocols usage 
between systems, and RF propaga¬ 
tion for wireless data transmission. 
This course may provide invaluable 
insight for any engineer considering 
WLAN systems design. 

The schedule of technical presen¬ 
tations includes several sessions on 
cellular/cordless and PCS design, 
still two of the fastest-growing appli¬ 
cation areas for wireless technology 
(see the table). Several presentations 
offer ideas for leveraging existing in¬ 
frastructures, such as the Global Sys¬ 
tem for mobile communications, for 
digital cellular network, and the Dig¬ 
ital European Cordless Telephone 
system, for wide-area-network and 
multimedia applications. Sessions on 
PCS design highlight the need for 
low-voltage (3-V de) ICs for hand¬ 
sets, as well as low-phase-noise per¬ 
formance to minimize degradation of 
bit-error-rate performance. 

Technical sessions at the sympo¬ 
sium will also focus on emerging ap¬ 
plications for video transmission in 
satellite communications, the impor¬ 
tance of cost-effective substrate ma¬ 
terials, high-power design, and meth¬ 
ods for evaluating intermodulation 
distortion in wireless components 
and systems. 

For more information about par¬ 
ticular events at the Fifth Annual 
Wireless Symposium and Exhibition, 
contact Mary Begley, Trade Show 
Manager, at (201) 393-6297. Up-to-
date information also can be accessed 
over the Internet: http://www.pen-
ton.com/wireless, or by using the 
conference’s FAX-back services: 
(800) 561-SHOW (561-7469) within 
the U.S., (516) 222-4941 for interna¬ 
tional calls. 

Readers unable to attend the 
Wireless Symposium who would like 
to purchase a copy of the proceedings 
may contact Dawn Prior, Wireless 
Systems Design, 611 Rte. 46 West, 
Hasbrouck Heights, NJ 07604; (210) 
393-6286. 
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THE WIRELESS SYMPOSIUM AT A GLANCE 
Technical Sessions 

Day/Date Time Subject 

Monday, February 10th 2:30 PM — 5:30 PM RFID/Automotive Applications 

2:30 PM — 5:30 PM Wireless Component Solutions 

Tuesday, February 11th 8:30 AM — 12:00 PM WANs and WLANs 

8:30 AM — 12:00 PM Cellular/Cordless Design, I 

1:30 PM — 5:30 PM Personal Communications 

Services (PCS) Applications 

1:30 PM — 5:30 PM Test and Measurement Solutions 

Wednesday, February 12th 8:30 AM — 12:00 PM Modulation Techniques 

8:30 AM — 12:00 PM Digital Communications Systems 

1:30 PM — 5:30 PM Satellite Communications 

1:30 PM — 5:30 PM Materials and Packaging 

Technologies 

Thursday, February 13th 8:30 AM — 12:00 PM Spread-Spectrum Techniques 

8:30 AM — 12:00 PM Integrated-Circuit Solutions 

1:30 PM — 5:30 PM Cellular/Cordless Design, II 

1:30 PM — 5:30 PM High-Power Design 

Workshops 

Monday, February 10th 9:00 AM — 5:00 PM Wireless Design Made Simple 
with Al Scott 

9:00 AM — 5:00 PM Oscillator Design For Wireless 

Applications with Randy Rhea 

9:00 AM — 12:00 PM Spread Spectrum with Professor 

Jack Holtzman 

1:30 PM — 5:00 PM Wireless Datacom Regulatory 
Scene with Wayne Moyers 

Tuesday, February 11th 9:00 AM — 5:00 PM Wireless Design Made Simple 
(Day 2) with Al Scott 

9:00 AM — 5:00 PM Wireless RF Circuit Design, Part 

1 (Monolithic versus discrete 

small-signal amplifiers) with Les 
Besser 

9:00 AM — 5:00 PM Measuring the Wireless 

Transmission Spectrum with 
Morris Engelson 

Wednesday. February 12th 9:00 AM — 5:00 PM Wireless RF Circuit Design, Part 
2 (Low-noise amplifiers) with Les 
Besser 

9:00 AM — 5:00 PM Wireless Receiver Design with 
Larry Burns 

Thursday, February 13th 9:00 AM — 5:00 PM Wireless RF Circuit Design, Part 
3 (High-efficiency amplifiers) with 

Steve Cripps 

9:00 AM — 12:00 PM Wireless Local-Area Networks 
(WLANs) with Professor Sanjay 

Gupta 



Visio Technical 

See what it can 
do for you. 

Just because your 

work is complex 
doesn't mean 

it has to be difficult 

To get your work done, you've always needed CAD. But then along 

Rockwell Automation Drive 

Systems has increased the 

productivity of its 

engineering 

staff, customers j 

and system 

integrators by 

switching from an

AutoCAD-based tool to 

a Visio Technical-based 

solution as their graphical 

software development envi¬ 

ronment for the Automax 

programmable controller. 

comes Visio- Technical, a Windows-based drawing program that's 

actually easy to learn and use. Our SmartShapes“ technology lets you 

create 2-D technical drawings that are both intuitive and intelligent. 

You can make changes easily, work with Autodesk AutoCAD files, 

publish drawings across the Internet, and create custom solutions 

with built-in Visual Basic for Applications and OLE Automation. 

Make things easy on yourself for a change. Call 800-24-VISIO, ext. M23 

or visit www.visio.com. For corporate evaluation call 800-VISIO-07. 

Visualize your business™ 

©1997 Visio Corporation Visio, the four-shapes logo, the Visio logo, and the Visualize your business Iago are either registered trademarks or trademarks of Visio Corporation in the United States and/or other countries 
All other trademarks, trade names or company names referenced herein are used for identification only and are the property of their respective owners 
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COMMUNICATIONS TECHNOLOGY 
ELECTRONICA REVIEW 

Electronica z96 Takes The Wraps Off 
Advanced Communications Devices 
The Latest ICs For Mobile And Cordless 
Telephones And ISDNs Are Showcased, 
With SLICs And Controllers Also Featured. 

Alfred Vollmer 

At Electronica ‘96 (Nov. 12-15, 
1996), a host of new announce¬ 
ments were made for advanced 

telecommunication ICs. One of the 
hottest areas was devices for Global 
System for Mobile Telecommunica¬ 
tions (GSM)—PCN and PCS digital 
mobile telephones. The semiconduc¬ 
tor group of Siemens AG, Munich, 
Germany, for example,featured a 
new generation of chips, the 
HiGOLD series. These ICs repre¬ 
sent a higher level of integration of 
the existing GOLDplus chip set, and 
integrate all digital baseband func¬ 
tions on one chip. 
HiGOLD consists of a new 

HiGOLD baseband processor (the 
PMB2800), a GAIM (GSM Analog In¬ 
terface Module) analog interface IC 
(the PMB2905), and a codec (the 
PMB2708, developed for the 
American market), as well 
as the required RF ICs. This 
chip set allows the construc¬ 
tion of GSM-compatible 
PCN or PCS mobile tele¬ 
phones from baseband 
through to the antenna. The 
HiGOLD is fully software 
compatible with the GOLD¬ 
plus generation. 

Telefunken Microelec¬ 
tronic (Temic) GmbH, Heil¬ 
bronn, Germany now has in¬ 
tegrated all RF 
transmission functions of a 
mobile telephone onto one 
IC, the U2893B. The chip 
can be used without any 
modification in the mobile 
telephone standards of 
GSM, DCS1800, and 
PCS1900. Telephone manu¬ 
facturers can exploit a single 

basic design for several different 
telephones. 

Dual-band telephones that can op¬ 
erate in the GSM and DCS bands 
now can be produced with the same 
hardware. Because the U2893B’s 
new architecture requires less filter¬ 
ing, the duplexer between the an¬ 
tenna and the power amplifier can be 
omitted, resulting in board-space and 
cost savings. An I/Q modulator, a 
mixer, programmable dividers, and a 
phase frequency detector (PFD) are 
integrated in the IC’s SSO28 pack¬ 
age. With an input of 40 mA, the mod¬ 
ulator is able to process signals up to 
500 MHz. The mixer can be operated 
up to 2.5 GHz, and is used as a down¬ 
converter for feedback. 
The output signal of the mixer 

serves as a local-oscillator (LO) sig¬ 

nal for the modulator and the I/Q sig¬ 
nals from the baseband are modu¬ 
lated in the modulator. Then, the 
modulated signal is compared with a 
reference signal, which can be set 
with the integrated dividers in such a 
way that GSM, DCS, PCS, or dual¬ 
band (e. g. GSM/DCS) operation is 
possible. The PFD controls a charge 
pump which, in turn, activates the 
transmission voltage-controlled os¬ 
cillator (VCO), whose output signal 
goes to the power amplifier and into 
the control loop. The phase fre¬ 
quency detector can process frequen¬ 
cies up to 200 MHz. 

New SAWs 
In the passive components mar¬ 

ket, Siemens Matsushita Compo¬ 
nents GmbH (S+M), Munich, Ger¬ 
many, now offers a new kind of 
surface acoustic wave (SAW) filter 
for analog (Advanced Mobile Phone 
Service) AMPS mobile telephones. 
The L437B integrates two filters in a 
single package no bigger than a con¬ 
ventional RF SAW filter. In the het¬ 
erodyne receiver of an AMPS tele¬ 

phone, the received 
frequency is down-con-
verted to a fixed intermedi¬ 
ate frequency (IF). A mixer 
mathematically multiplies 
the received signal and the 
signal of the local oscillator 
(LO). Both the received and 
clean LO frequency need to 
be filtered out before 
they’re applied to the mixer. 
The filtering step is re¬ 
quired to get rid of fre¬ 
quency mixture products. 
Until now, different filter 
techniques were used for re¬ 
ceive and LO filters. The re¬ 
ceive or interstage filter 
was usually a SAW filter, 
while the LO filter was ei¬ 
ther composed of coils and 
capacitors, or consisted of 
multilayer ceramic. Siemens 
Matsushita Components 

Fig. 1. Stripline coaxial technology is behind these microwave ceramic 
filters from Siemens Matsushita Components (S+M). They're aimed at 
GSM cellular and DECT cordless telephones. 
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duplex modem communication and 
data-rate adaption according to V.110. 
It supports both voice and data appli¬ 
cations using two B channels. A com¬ 
mon ISDN application program inter¬ 
face known as a (CAPI) driver 
provides a hardware-independent in¬ 
terface to control the dialing and D-
channel protocol. It supports North 
American, European and Japanese D-
channel protocols. The CAPI driver is 
ready to use with an installation/unin-
stallation utility, and includes exten¬ 
sions to control special hardware fea¬ 
tures over this interface. 

The package also includes applica¬ 
tion software to interface to the 
CAPI. The Siemens driver structure 
also supports Microsoft’s NDISWAN 
and dial-up networks as well as AT-
command-based applications. 

Siemens also is offering a commu¬ 
nication controller, the DSCC4 and a 
multichannel HDLC controller, the 
MUNICH32X (ELECTRONIC DESIGN, 
Nov. 4, 1996, p. 53). 

ISDN Interface Chips 
Two new ISDN basic-rate devices 

have been introduced by the Compo¬ 
nents Division of Alcatel SA., Paris, 
France. The MTC-20278/79 combines 
four U interfaces on a single chip. De¬ 
signed for use in public switching 
subscriber cards, it’s available in pin¬ 
compatible line-code versions for 
4B3T (MTC-20279) and for 2B1Q 
(MTC-20278). The second device, the 

Ericsson Components AB’s Mi¬ 
croelectronic Division, Kista, Swe¬ 
den, is now offering a newly-de¬ 
signed family of SLICs (Fig. 3). 
Designated the PBL 386XX series, 
“the devices offer improved perfor¬ 
mance and functionality, greater 
ruggedness, lower power consump¬ 
tion, and lower-solution costs than 
SLICs currently available,” states 
Stefan Loef, product manager for 
line circuits at Ericsson Components. 

“Helping system designers to re¬ 
duce costs was a key consideration in 
the introduction of the PBL 386XX 
family,” he adds. The devices can be 
used for applications like DLC (digital 
loop carrier), CO (central office), 
DAML (digital added main line), PBX 
(private branch exchange) and TAs 
(terminal adapters). Every device has 
the same pinout so the same pc board 
and footprint can be used for every 
application. Furthermore, the SLICs 
can be used in applications requiring 
constant current or resistive de feeds 
by changing an external resistor. The 
on-hook power consumption of the 
new SLICs is 60 mW, which is, accord¬ 
ing to Loef, less than half the con¬ 
sumption of the previous SLICs. In 
addition, the devices can operate with 
single- or dual-battery supplies which 
are automatically selected by a pro¬ 
prietary integrated battery switch. 

This feature of the PBL386XX re¬ 
moves the need for external logic and 
support from the microcontroller. 

For example, the PBL 38620 SLIC is 
a 90-V bipolar circuit optimized for 
use in PBXs, terminal adapters, and 
other telecom equipment. It emu¬ 
lates resistive loop feed, and is pro¬ 
grammable between 2 x 50 Q and 2 x 
900 Q, with short-loop current limit¬ 
ing adjustable between 18 and 30 
mA. In the current-limited region, 
the loop feed is nearly a constant cur¬ 
rent with a slight slope correspond¬ 
ing to 2 x 30 kQ. A second lower bat¬ 
tery voltage may be connected to the 
device to reduce the short-loop 
power dissipation. The SLIC auto¬ 
matically switches between the two 
battery supply voltages without the 
need for external components or ex¬ 
ternal control. It incorporates loop 
current, ground key, and ring trip de¬ 
tection functions, but also is compati¬ 
ble with loop start signaling. 

Two-to-four-wire and four-to-two-
wire voice frequency signal conver¬ 
sion is accomplished by the SLIC in 
conjunction with either a conven¬ 
tional or programmable codec/filter. 
The programmable codec/filter op¬ 
tion provides the flexibility to use 
features such as transmit and receive 
gains, hybrid balance, and two-wire 
impedance (adjustable by the system 
controller). Furthermore, longitudi¬ 
nal voltages are suppressed by a 
feedback loop in the SLIC, and the 
longitudinal balance specifications 
meet Bellcore TR909 requirements. 

An All-In-One PBX 
An IC incorporating “almost 
all features for building PBX 
systems” has been devel¬ 
oped by Siemens Semicon¬ 
ductors. The PEB20560 
DSP-oriented PBX con¬ 
troller (DOC) can be used as 
the central switching con¬ 
troller for small PBXs, or as 
a switching controller on 
PBX line cards (Fig. i). It 
comprises all necessary 
functional blocks for digital 
switching and signaling as 
well as dual-tone multiple 
frequency (DTMF)Ztone 
handling and conferencing. 
Only the open systems inter¬ 
connection (OSI) layer-one 
transceivers are not inte¬ 
grated. Two D-channel ar¬ 
biters reduce the number of 

MTC-20276/77, is nick¬ 
named INT (Integrated 
Network Terminator), and 
is targeted for use in the 
network termination unit 
which provides the neces¬ 
sary interface between the 
telephone network and the 
standard SO bus. This inter¬ 
face is now found in all ter¬ 
minals designed with an 
ISDN two-channel link. The 
MTC-20276/77 is a single 
chip which combines the U 
interface and the SO inter¬ 
face functions (Fig. 2). It re¬ 
duces the size of a network 
terminator to a single chip, 
plus a few additional passive 
components. It’s available in 

Fig. 4. All the features needed for building a PBX are incorporated in 
this DSP-oriented PBX controller from Siemens Semiconductors. The 

pin-compatible versions for PEB20560 includes all the necessary functional blocks for digital 
both 4B3T and 2B1Q line switching and signaling, as well as DTMF tone handling and 
codes. conferencing. 



16-Bit MC U 
Solutions 

offers the perfect choice for a wide 

I 

68HC12 

^Ciß 

The 68HC16 Family with DSP functionality, a 

sophisticated System Integration Module, intelligent 

on-chip peripherals, and high-speed versions, 

and automotive electronics to consumer electronics 

and computer peripherals. No wonder Motorola’s 

the number one supplier of MCUs in the world“’. 

We deliver the goods. And our cost effective 16-bit 

MCUs are just one example. 

applications. And both 

families employ a modular 

design to support a veritable 

æ smorgasbord of on-chip 

F peripherals and shorter design 

Sure-Fire, Go-Get-'Em, Way Beyond-State-of-

the-Art Features. Our 68HC12 and 68HC16 MCUs 

offer Flash EEPROM, low voltage operation, high-level 

language support, and Background Debug™ Mode for 

in-circuit programming and debugging. The 68HC12 

Family features low power consumption, low noise at 

full bus speed, linear and paged memory addressing, 

and on-chip fuzzy logic instructions. 

many choices, there’s one for virtually every 16-bit 

system out there. From communications equipment 

Earthshakin', Top-of-the-

Une, 16-Bit MCUs That Rule. 

It’s the broadest line in the 

industry. Our 68HC12 and 

68HC16 Families give you so 

Choc-Full-of-Features, Can ’t-Live- Without-lt 

Development Support. Comprehensive software 

and hardware support is available for the 68HC12 

and 68HC16 Families through Motorola and dozens 

of independent and highly-respected development tool 

suppliers. All you need to successfully design, debug 

and evaluate your 68HC12 or 68HC16-based system. 

So Get on the Horn, the Fax, or the Web Today. 

There are several ways to get a truckload of data on 

our 68HC12 and 68HC16 Families of 16-bit MCUs. 

Call (800) 765-7795, ext. 977; fax us at (800) 765-9753; 

or visit our Web site at http://www.mcu.motsps.com 

No problem. 

No-Sweat, Easy-as-Pie Migration to 16-Bit 

Performance. Both the 68HC12 and 68HC16 are 

designed to be code-compatible with the popular 

68HC1 1 8-bit architecture. Think of the time and effort 

you can save when migrating up to 16-bit performance. 

’Source: DataQuest and In-Stat, 1996. 

©1997 Motorola, Inc. Background Debug is a trademark, and Motorola and Qy are registered 
trademarks of Motorola, Inc. All rights reserved. 

MOTOROLA 
Microcontroller Technologies Group 

What you never thought possible™ 
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Low Profile .2" ht. 
Surface Mount 
Transformers & 

Inductors 

All PICO surface mount units 
utilize materials and methods 
to withstand extreme 
temperature (220°C) of vapor 
phase, IR, and other reflow 
procedures without 
degradation of electrical or 
mechanical characteristics. 

AUDIO 
TRANSFORMERS 
Impedance Levels 10 ohms 
to 10,000 ohms, Power Level 
400 milliwatt, Frequency 
Response ±2db 300Hz to 
50kHz. All units manufactured 
and tested to MIL-T-27. 

POWER and EMI 
INDUCTORS 
Ultra-miniature Inductors are 
ideal for Noise, Spike and 
Power Filtering Applications 
in Power Supplies, DC-DC 
Converters and Switching 
Regulators. All units 
manufactured and tested to 
MIL-T-27. 

PULSE 
TRANSFORMERS 
10 Nanoseconds to 100 
Microseconds. ET Rating to 
150 Volt-Microsecond. 
All units manufactured 
and tested to MIL-T-21038. 
Delivery-

stock to one week 

See EEM 
or send direct 

for Free PICO Catalog. 
Call toll free 800-431-1064 

in NY call 914-738- 1400 
314 738-8225 

ri V Electronics, Inc. 
143 Sparks Ave . Pelhem. N Y 10803-1889 

£ Mai!-HLSC73A@prodigy com 

COMMUNICATIONS TECHNOLOGY ELECTRONICA REVIEW 

HDLC controllers needed from up to 
64 down to 2. An on-chip, user-pro-
grammablel6-bit DSP offers 40 
MIPS of processing power for music¬ 
on-hold, conferencing, voice-mail, 
modem emulation, etc., as well as 
user-programmable functions. In the 
PBX mode, the DOC provides six 
fully-usable IOM-2 interfaces, an in¬ 
dustry standard created by Siemens 
for interconnecting telecom ICs. 

Furthermore, it is able to control 
up to 48 ISDN or 96 analog sub¬ 
scribers . For transferring informa¬ 
tion (voice and signaling from sub¬ 
scriber lines to time slots on 
pulse-lock modulation (PCM) com¬ 
munication highways) the DOC also 
provides four PCM highways with 
128 time slots. In the line-card mode, 
the DOC provides two fully-usable 
IOM-2 interfaces with 16 IOM-2 sub¬ 
frames (2 by 8), two limited IOM-2 in¬ 
terfaces, and four PCM highways 
with 256 time slots. It is able to con¬ 
trol up to 16 to 24 ISDN, or up to 32 
to 48 analog subscribers. 

Signaling is handled by eight as¬ 
signable HDLC controllers, each with 
a 64-byte data FIFO memory for 
transmit and receive direction. Two of 
them, which are called SACCO-As 
(Special Application Communication 
Controller-As), are dedicated to com¬ 
munication between ISDN terminal 
equipment and the line card. These 
controllers are able to be multiplexed 
to different subscribers for signaling 
purposes (LAP-D protocol) by two 
different integrated D-channel ar¬ 
biters. D-channel arbiters are used to 
facilitate the simultaneous serving of 
up to 64 D-channels with only two 
HDLC controllers. 

Four slightly-modified HDLC con¬ 
trollers, dubbed SIDEC (SACCO-
based ISDN D-channel exchange con¬ 
trollers), are assignable to any time slot 
in the data upstream or downstream 
direction on four IOM-2 interfaces. 
Communication between line cards and 
a group controller is handled by two 
dedicated SACCO-B controllers. 
These controllers also are assignable to 
any time slot in the data upstream or 
downstream direction on four IOM-2 
interfaces, or to PCM highways. 

Both controllers may be used as 
standalone HDLC controllers with a 
transfer rate up to 8192 Mbits/s. Fur¬ 
thermore, Direct Memory Access 

(DMA) is also supported. The on-
chip, user-programmable 16-bit DSP 
was developed by Siemens in cooper¬ 
ation with the DSP Group (USA). 
With access to 64 time slots, this DSP 
is able to execute routines for various 
purposes. The DCU (DSP control 
unit) is responsible for such functions 
as controlling external memories, 
emulation support, interrupt han¬ 
dling, and bus arbitration. 

The DSP communicates with an 
external microprocessor via a bidi¬ 
rectional mailbox. The multiplexed 8-
bit microprocessor interface is com-
patiblewith bus schemes from 
manufacturers such as Siemens and 
Intel and with some Motorola bus 
schemes. An integrated watchdog 
timer supports the recovery from 
software or hardware failures while 
the integrated UART is compatible 
with the standard 16C550A type 
UART. The UART can be used for 
system tests and program downloads 
via a V.24 interface. 
On the DOC chip there also is an 

interrupt controller, a multifunction 
I/O port, and a programmable clock 
generator with built-in logic for mas¬ 
ter and slave configurations. A serial 
test interface provides boundary 
scan test support for cost-effective 
circuit board testing according to 
IEEE standards. 
The on-chip emulation allows the 

debugging of DSP programs in the 
field because it is accessible via a ser¬ 
ial interface. To facilitate the board 
design of PBX systems and line cards 
with the DOC chip, Siemens provides 
specific software development tools. 
The development software contains a 
macro assembler, linker/locator, de¬ 
bugger, and simulator. The simulator 
allows the verification and monitor¬ 
ing of the DSP routines even without 
the DSP hardware. A development 
board with an ISA extender can be 
used for a quick start into new devel¬ 
opment projects. Siemens also in¬ 
tends to offer a PBX-oriented evalu¬ 
ation board with the DOC and basic 
software modules included as stan¬ 
dard on the board. 

How Valuable Circle 
Highly 487 
Moderately 488 
Slightly 489 
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* (olor Super Twisted Nematic 

’* Integrated Inverter 

Wider viewiny ingles combined 

with higher brightness - up to 

zoo nits -make Sharp CSTNs 

easy to read, even in hiyher 4 
ambient liyht environments. I 

Talk about a siyhl for sore 

eyes! Superior color 

saturation is combined 

with the industry's hiyhest 

contrast ratio CSTN LCDs. 

Video response times and 

improved contrast ratios will 

soon allow for animation 

capabilities able to briny 

manufacturinyprocess 

functions to life. 

Sharp s CSTN displays are ideally suited to applications ranyiny Irom factory automation to medical 

diagnostics, point of sale and automatic bankiny to off-track yaminy. You can bet on it! 

Sharps CSTNscreen sizes 

indude 104’, u.y", izi". 

ly.l’.iyo"and p.f-with 

even laryerdiayonal sizes 

cominysoon! 

Turning to lar^e-screen CSTN* LCDs to meet your 

flat panel needs has always been a smart choice, 

budget-wise. But now it’s an unbeatable solution, 

no matter how you look at it. 

Because with Sharp’s CSTN. there's no need 

to compromise your cost or performance expecta¬ 

tions. Instead, you can yet bright, bold, larye-

screen color performance that’s increasingly 

indistinguishable from TH- for about halfst 

price you'd expect. 

The fact is, in many applications Sharp's 

CSTN is definitely the wise choice. With screen 

sizes expanding ... color saturation rivaling that 

of TFTs ... vastly improved contrast, higher 

brightness and wider viewing angles ... it all 

adds up to the one display that combines 

compact size with yreat performance and yes, 

biy savinys in cold hard cash. 

for the full story about Sharp’s CSTN, call 

Sharp at 1-800-642 0261. Ext. 2024 or use our 

convenient FASTTAX number, 1-800-833-9437. and 

ask for Doc. *4000. Then, take a closer look at 

today’s CSTN. 

You're in for one biy surprise. 

SHARP 
FROM SHARP MINDS 

COME SHARP PRODUCTS'“ 

Some view a CSTN LCD in terms of all the money it can save 
We see a bi^er picture. 

(SIN Color Displays 
Panel Size 
(Diagonal) 

Part Number Display Format Brghtnass (cd/m2) 

nr IM64C35D 640 X 480 70 

n.r LM64C391 640 X 480 150 

nr LM80C31 800 x600 200 

13.8“ LM14S70 800 x 600 150 

13.8“ LM14X7r 1024x768 200 

15.0" LM15X77" 1024x768 150 

17.T LM18X74 1024x768 150 
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COMMUNICATIONS TECHNOLOGY 
PRODUCT INNOVATION 

Four-Port Hub-On-A-Chip Slashes 
The Cost Of Fast Ethernet 
A 100-Mbit Repeater Controller Integrates 
Four PHY Interfaces; A Quad Transceiver 
Makes Switched lOBase-T More Affordable. 

Lee Goldberg 

The maturation of the Fast Ether¬ net market is proceeding quickly 
as it finds its way to more desk¬ 

tops every day. With the cost of some 
100-Mbit/s network cards hovering 
just above the $100 mark, there is 
great interest in simple, inexpensive 
hubs to meet the needs of smaller 
networks or workgroups at the 
edges of larger LANs. With a new 
chip from Advanced Micro Devices, 
designers may be better equipped to 
meet the rising demand for low-cost 
Fast Ethernet infrastructure. An¬ 
other chip, a quad Ethernet switch¬ 
ing transceiver aimed at traditional 

10Base-T systems, is being intro¬ 
duced at the same time. 
The Fast Ethernet chip, the 

IMR100 (also known by its AMD 
part number, the Am79C730) is a 
four-port, cascadable repeater hub 
that offers designers and manufac¬ 
turers many competitive advantages 
over other network hub devices On 
one chip, it incorporates the entire 
Ethernet physical layer [including 
clock recovery and multi-level 
threshold 3-1 level (MLT-3) trans-
mit/receive functions], the repeater 
controller, and collision detection 
logic. This design sends the parts 

count for a simple, unmanaged eight¬ 
port repeater hub plummeting from 
around nine chips to two, resulting in 
savings of PCB area, case material, 
and assembly costs. As a bonus, the 
chip’s reduced power requirements 
(about 1.5 W—50% less than a less in¬ 
tegrated solution) allow designers to 
use a smaller power supply and less 
cooling. 

Low Cost, Tall Features 
Despite its emphasis on reducing 

cost, the IMR100 also offers flexibil¬ 
ity and several special features. For 
example, the chip is designed to han¬ 
dle both 100Base-TX (category five 
twisted-pair copper), and lOOBase-
FX (fiber-optic), and has a built-in 
asynchronous expansion bus. The 
bus makes it easy to cascade the de¬ 
vices within a single box, or across 
several stackable modules. 

Another feature included in the 
chip are the logic and dri¬ 
ver circuitry for a complete 
set of status LED indica¬ 
tors for link, partition, and 
carrier sense. Rate-based 
LED support also is avail¬ 
able for global-receive ac¬ 
tivity and collision fre¬ 
quency. 
While intended for use in 

“dumb,” unmanaged hubs, 
the IMR100 is not com¬ 
pletely helpless. Thanks to 
its user-enabled, far-end 
fault-indication (FEFI) ca¬ 
pability, it can help users 
easily diagnose a partially 
severed wire or degraded 
connection. 

Another state-of-the-art 
feature is the baseline¬ 
wander correction cir¬ 
cuitry included in each of 
its four MLT-3 output dri¬ 
vers. Baseline wander is a 
de offset of the signal 
which can be caused by 
certain fatal data patterns. 
These patterns can cause 

The four-port IMR100 handles both 1 OOBase-TX (twisted-pair) and 10OBase-FX (fiber optic) media. Each of 
the four MLT-3 (multi-level threshold 3-1 level) output drivers includes baseline-wander correction. 



Single IC Solution - EL Lamp Driver 
Solve Your EL lamp driver design problem 

with the single IC solution from. Sipex 

Corporation. Two versions of this EL lamp 

driver are available, with one requiring an 

of driving an EL lamp from a voltage source 

of 2 -12 vdc and depending on the power 

source, the coil, and the lamp used, the lamp 

can be driven to a high level of brightness 

external clock (32kHz) and the other 

requiring a capacitor in 

lieu of the external 

clock signal. 

The ICs come in an SO-8 package 

or bare die form and are capable 

Single Chip while using very little power. 

Solutions for 
Battery Powered 

Applications 

For more information, contact Sipex 

Corporation for a free sample, data 

sheet, and competitive quotation. 

Sipex Corporation, 22 Linnell Circle, Billerica, MA 01821 Tel. 508-667-8700 Fax 508-670-9001 

READER SERVICE 186 



\ iThey Didn’t Settle^ 

Price/Performance 
Leadership 

With a complete family of 32-bit RlSController'“ 
and 64-bit Orion'“ microprocessors, as well as a 

EZ EVAL Offer 
Now it’s easy to test IDT 
RISC CPUs. Call to qualify 
for a 60-day EZ EVAL KIT 

WEB 

The IDT lego is a registered trademark and Orion and RlSController are trademarks of Integrated Device Technology. Inc. 
All others are trademarks of the*r respective owner and may be registered in certain jurisdictions. Integrated 

Device 
Technology, Inc. 

host of development tools to choose from, IDT 
can make your next design a winner, too. 

RISC without risk. To learn more about 
IDT’s competitive RISC microproces¬ 
sors, ask for the RISC Technology 
White Paper 

1 (800) 345-7015 
ASK FOR KIT CODE 5271 

WWUI.ldt.com Kit Code *5271 

trial, which includes a 32- or 64-bit 
evaluation board 



COMMUNICATIONS TECHNOLOGY 

Fast Ethernet Chip Family Builds Smart, 
Low-Cost, Networking Products 

PRODUCT INNOVATION 

All-Digital Fast Ethernet Chips Cut Parts 
Count And Cost Of Managed And Unman ¬ 
aged Hubs And Switches. 

Lee Goldberg 

The first offerings of a new family of Fast Ethernet ICs are aimed at 
giving designers a competitive 

edge in the increasingly price/perfor-
mance-conscious network devices 
market. Having originally made its 
mark in the LAN world for delivering 
the first 100Base-T4 (4 pair UTP 
CAT-3) Ethernet transceiver, Broad¬ 
com Corp, has aimed its proprietary 
silicon compiler technology at the 
rapidly maturing 100Base-Tx (2 pair 
UTP CAT-5) market. The result is a 
family of all-digital integrated circuits 
that can be used to reduce the compo¬ 
nent count and cost of both managed 
and unmanaged repeater hubs, as 
well as other Fast Ethernet products. 

Heading the family is the 
BCM5205, a fully integrated, five-
port, 100Base-Tx repeater. It incor¬ 
porates four 100Base-Tx physical¬ 
layer transceivers, an Mil (media 
independent interface) port, a re¬ 
peater controller, and repeater man¬ 

agement logic. Large multiport hubs 
can be easily created by connecting 
the repeater chips via their inte¬ 
grated expansion bus circuits. 

Each of the chip’s transceivers re¬ 
quires only a simple set of magnetics 
to directly drive an IEEE 802.Su-
compliant pair of Category-5 cables. If 
desired, any or all transceivers may 
be connected to a 100Base-FX fiber¬ 
optic driver and receiver instead. The 
transceivers also have carrier-in¬ 
tegrity detection circuitry which can 
sense far-end line breaks and disable 
the transceiver before it can corrupt 
traffic from the other ports. 

All-Digital Architecture 
One of the unusual aspects of the 

transceivers, which are used in all of 
the new chips, is that their signal 
path is entirely digital. Using its pro¬ 
prietary silicon compiler, Broadcom’s 
design team is able to quickly de¬ 
velop chips that include complex dig¬ 

ital filtering, equalization, and other 
DSP functions. This was used to im¬ 
plement all the signal conditioning 
and processing functions used in the 
BCM5205 hub, the BCM5203 trans¬ 
ceiver and the other chips of the 
BCM52XX Fast Ethernet family. 

Once the LAN’s signal enters one 
of the chip’s receivers, it is immedi¬ 
ately passed through an analog-to-
digital converter (ADC) (sampling at 
125 MHz) and does not become an 
analog signal again until it emerges 
from the transmitter’s digital-to-ana-
log converter (DAC) (see the figure). 
Each channel undergoes digital adap¬ 
tive filtering and decoding before be¬ 
ing passed to the repeater port logic. 
This helps maintain signal integrity, 
even under poor and variable line con¬ 
ditions. On the output side, digital 
synthesis is used to perform baseline¬ 
wander correction as well as wave¬ 
shaping functions to eliminate the 
need for external filter components. 

The BCM5205 hub’s single Mil port 
can be configured to connect to an 
802.3 media access controller (MAC). 
Attaching the MAC allows designers 
to use the repeater to terminate four 
(or more) Fast Ethernet connections 
on a single switch port, an efficient 
way to expand a switching hub. The 
Mil port also can be used as a fifth 
transceiver interface to bridge hub 
traffic to another PHY type. This only 
requires the addition of any lOOBase-
Tx or -FX MH-compliant transceiver. 
In addition, the 5205 has all the logic 
and driver circuitry required for the 
traffic and status indicator LEDs com¬ 
mon to most repeater hubs. 

If SNMP and RMON management 
is desired, the BCM5205 can be di¬ 
rectly interfaced to the BCM5020, a 
repeater management device. To¬ 
gether, they collect traffic statistics 
which are used to evaluate network 
performance and identify problems. 
The management device observes 
traffic from the inter-repeater inter¬ 
face, analyzes data, and classifies the 
network events in terms of the IEEE 

The BCM transceiver chip is a subset of the Broadcom BCM5205 repeater IC. It includes the data 
conversion, equalization, decoding circuitry, and other related features of the more complex chip. 
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We look for church organists 
with typing experience! 

Turn your excess inventory into a 
substantial tax break and help 

send needy kids to college as well. 

Call for your free guide to learn how 
donating your slow moving inventory can 

mean a generous tax write off for your company. 

Call (708)690-0010 
Peter Roskam 

Executive Director 

P.O. Box 3021, Glen Ellyn, IL 60138 
FAX (708) 690-0565 

Excess inventory today. ..student opportunity tomorrow 

COM TECH ETHERNET ICS | 

802.3 or RMON statistics reporting 
formats. An automatic statistics man¬ 
agement feature in the BCM5020 al¬ 
lows it to perform all statistics re¬ 
trieval and management functions 
without the aid of an external con¬ 
troller. Capable of managing single- or 
dual-segment repeater sections, the 
device interfaces easily to most indus¬ 
try standard 8- andl6-bit microcon¬ 
trollers. Only one BCM5020 is re¬ 
quired for an entire Fast Ethernet 
stack or chassis hub. 

Special Solutions 
While a one-chip hub solution is 

ideal for many applications, there are 
many products that could benefit 
from advanced transceiver technol¬ 
ogy but cannot use the BCM5205’s 
100Base-Tx repeater function. To fill 
this requirement, Broadcom created 
the BCM5203 and BCM5208, a pair of 
transceiver-only offerings that allow 
a designer to take advantage of many 
of the cost and space savings realized 
by the more complex repeater chip. 
F or those designers who are using 

proprietary silicon solutions for their 
repeater designs, the BCM5203 offers 
a technique for dramatically reduce-
ing parts count and system cost by in¬ 
tegrating four PHY-layer 100Base-Tx 
transceivers within a single chip. The 
device’s all-digital transceivers and in¬ 
tegrated status indicator LED driver 
circuitry are nearly identical to the 
components found in the BCM5205 re¬ 
peater. An independent tri-state for 
each port allows several devices to 
connect to the repeater controller 
through a single Mil bus. The 
BCM5203 is compatible with the 
BCM5010, BCM5012, and other indus¬ 
try standard repeater controllers. 

Price And Availability 
hi 10,000-piece quantities, the BCM5203 

is peiceti uf $32. (it). the BCM5205 costs 
$39.80, the BCM5020 costs $58.50, and the 
BCM5208 is offered at $38.70. All parts are 
packaged in PQFPs. Product samples of the 
BCM5203 are now available, while the 
BCM5205 and BCM5020 will be sampling 
next month. The BCM5208 Ml be available 
in April. Broadcom Corp., 16251 Laguna 
Canyon Road, Irvine, CA 92718; (714) 450-
8700, fax (714) 450-8710. CIRCLE 500 

How Valuable Circle 
Highly 531 
Moderately 532 
Slightly 533 



A P T A B LE 

CUSTOM AND SEMI-CUSTOM AC/DC POWER SUPPLIES 

There’s a world of difference between providing a product and providing a solution. At CELESTICA, we first provide solutions. And 

then, we deliver the optimal products. Our proven technical expertise goes into ever)’ one of our high- quality AC/DC Power Supplies. 

This means you’re always guaranteed the very best solution. Looking for reliability and adaptability in your supplier relationship? Look 

to CELESTICA. Quality. Responsiveness. On -time delivery. ISO 9001 - registered. CELESTICA - were more than 

just another option. CALL: 1-800-461-2913 to explore the possibilities CELESTICA offers. Áxsèniblv 
SERVICE 
EXCELLENCE 
AWARD 

CELESTICA POWER 
SYSTEMS 

™ Celestica is a trademark of Celestica, Inc. 

C Copyright Celestica Inc.. 1996. 

Photo courtesy of NOAO. 
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COMMUNICATIONS TECHNOLOGY 

UPDATE ON CDMA TECHNOLOGY 

Synchronous CDMA Technology Improves 
Coble-Modem Performance In Noisy HFC Environments 

If hybrid fiber/coax (HFC) cable sys¬ tems are to deliver on their promise 
of high-speed Internet and other in¬ 

teractive service access, they must be 
able to carry high-speed data reliably, 
both ways between subscribers and 
system headend. Delivery of down¬ 
stream traffic (from the headend to 
subscriber) has been relatively easy, 
given a cable system’s wide band¬ 
width and distribution system. Up¬ 
stream communications (from the 
subscriber to the headend) have 
proven to be significantly more diffi¬ 
cult, thanks to the noisy, unpre¬ 
dictable environment found on the re¬ 
verse channel of most HFC networks. 

Recently, however, Terayon Corp., 
Santa Clara, Calif., introduced a tech¬ 
nology known as synchronous code¬ 
division multiple access (S-CDMA). 
Its developers view it as a powerful 
tool for achieving faster and more ro¬ 
bust two-way communications over 
co-axial-based networks. 

To understand the advantages of S-
CDMA, it’s important to look at the 
challenges faced by a signal on its trip 
from a subscriber’s modem to the net¬ 
work headend. Many of the cable net-

without meticulous attention to how 
their lines’ shields were terminated or 
grounded. Compounding the problem 
is noise funneling, which occurs as 
noise and signals from several 
branches are combined and amplified 
as they head upstream. 

To cope with this environment, 
most HFC systems use simple, ro¬ 
bust, phase-shift-keying-based modu¬ 
lation schemes which support low 
data rates (10 to 100 kbits/s, typically 
shared between 50 to 500 homes), but 
are fairly immune to the noise in the 
sub-split band. To improve a system’s 
upstream capacity, more complex 
modulation—such as quadrature am¬ 
plitude modulation (QAM), discrete 
multi-tone (DMT), or CDMA—must 
be used to squeeze more bits into the 
band’s limited spectrum. Of these so¬ 
lutions, CDMA often works best in 
noisy environments by using wide¬ 
band signals that are hard to inter¬ 
cept, demodulate, or impede. 

Like CDMA, S-CDMA modula¬ 
tion’s robust nature is achieved by us¬ 
ing nonoverlapping chipping codes to 
perform the spreading function on 
each user’s signal. As each one or zero 

of the data stream is trai the 
transmitter creates a uniqs^^^ctral 
pattern across the transmission band. 
That pattern is easily spotted by a re¬ 
ceiver armed with the same code, even 
on an incredibly noise-ridden channel. 

Conventional CDMA techniqu'A 
have been used successfully to* 
mit high-speed data in a wirele 
tern with noisy environments, I 
capacity tends to degrade a 
users share the same piece ' 
trum and signals begin to r 
channel’s noise floor even furt. 
chipping codes are only orthogi 
each other if they begin at the sa^fe 
point in time. If operating in an asyn¬ 
chronous manner, portions of the 
codes from different sources can over¬ 
lap, raising the overall energy (noise) 
level within the receiver’s despread¬ 
ing section. 
S-CDMA claims to avoid this prob¬ 

lem by synchronizing all of the cable 
modem units to the headend. This 
arrangement permits each unit to 
spread its signal in a more orthogonal 
matter with respect to the other 
modems sharing the line. Thanks to 
synchronous transmission, S-CDMA 

works’ difficulties with two-
way data stems from the fact 
that they were not originally 
designed for upstream traf¬ 
fic, and suffer from several 
phenomena that create a 
very noisy environment. 
Typically, HFC networks 
place home-to-headend traf¬ 
fic in the 5- to 42-MHz region, 
known as the sub-split band, 
which resides below the 
video channels. 

Unfortunately, the sub¬ 
split band finds itself in a part 
of the spectrum filled with 
both impulse and narrow¬ 
band electrical interference, 
ranging from motor con¬ 
trollers and TV sets, to lap¬ 
top computers and amateur 
radio operators. Known as 
ingress noise, it’s commonly 
found in cable networks 
which have been installed 

I. The 16-QAM trellis-coding scheme employed by Terayon's S-CDMA 
technology encodes 4 bits of data into a single position within the 
phase/amplitude constellation. The S-CDMA process takes the QAM 
signal and spreads it across a 6-MHz portion of the sub-split band. 

greatly reduces the self-gen-
erated noise and permits 
much more efficient utiliza¬ 
tion of a given channel. 

In practice, the Terayon 
system can support trans¬ 
mission rates of up to 10 
Mbits/s in either direction 
using a single 6-MHz piece of 
spectrum (the bandwidth re¬ 
quired for a single TV chan¬ 
nel). The 10-Mbit/s main 
channel is actually composed 
of a series of 64-kbit/s 
streams, each individually 
trellis coded, and spread 
over the 6-MHz channel us¬ 
ing its own unique spreading 
code. As in other systems, 
these data streams are fur¬ 
ther protected from loss 
through forward error cor¬ 
rection (FEC). When com¬ 
bined with standard inter¬ 
leaving techniques, the data 



COMMUNICATIONS TECHNOLOGY SYNCHRONOUS CDMA 

becomes much more resis- and available bit rate traffic. 
tant to impulse and Gaussian 
noise, as well as narrowband 
interference. 

The Terayon system em¬ 
ploys 16-QAM modulation, 
combined with spread-spec¬ 
trum transmission for both its 
upstream and downstream 
channels. QAM’s trellis cod¬ 
ing adds 4.8-dB coding gain to 
the signal path, while the 
CDMA spreading function 
gives it an additional 22 dB of 
processing gain (Fig. 1). To 
combat data loss due to im¬ 
pulse noise, an interleaving 
process helps its data survive 
bursts of up to 100 ps. To¬ 
gether, these technologies 
yield a system-level interfer¬ 
ence rejection ratio of 27 dB. 

2. S-CDMA's precoder probes the frequency response characteristics of 
a particular cable segment, and adjusts its equalizer to cancel them. 

Bandwidth allocation per 
channel is negotiated with 
the headend, allowing sup¬ 
port for applications with 
widely varied requirements 
on the same physical 
medium. For example, indi¬ 
vidual 64-kbit/s data streams 
may be allotted to telephony, 
while multiples of these may 
be aggregated and used for 
applications such as video 
conferencing and high-speed 
Internet access. 
While S-CDMA may have 

applications in wireless data 
transmission as well, Terayon 
is concentrating on putting it 
to work in cable/HFC sys¬ 
tems. To this end, the com¬ 
pany developed an ASIC-

The two primary techniques used to 
maintain code orthogonality between 
modems within the S-CDMA system 
are known as ranging and equalization. 
Ranging refers to the method used to 
determine the signal path length from 
a particular modem to the headend. In¬ 
stead of transmitting all at the same 
time, modems that are closer to the 
headend start a short time later than 
the ones located farther away. This de¬ 
sign assures that all the signals reach 
the upstream receiver at the same 
time. To compensate for changing line 

HFC networks could be used for 
much more than the marginally inter¬ 
active pizza-on-demand services cur¬ 
rently anticipated by most cable oper¬ 
ators. More sophisticated, 
bandwidth-intensive services such as 
teleconferencing, remote LAN ac¬ 
cess, distance learning, and telemedi¬ 
cine are only a few of the applications 
envisioned by Terayon. Terayon’s S-
CDMA scheme is flexible enough to 
allow it to be used for many types of 
IP-based or ATM traffic, including 
constant bit rate, variable bit rate, 

based S-CDMA transceiver that’s 
produced by Lucent Technologies, 
Berkeley Heights, N.J. The chip is 
used in both the TeraPro cable modem 
and TeraLink 1000 headend master 
controller. Rather than take a propri¬ 
etary approach, Terayon is open to dis¬ 
cussion to eventually licensing S-
CDMA technology and promoting it as 
a standard. 

As most first-generation networks 
are already employing PSK-based 
technologies for their upstream chan¬ 
nels, Terayon has set its sights on be-

conditions (temperature-in¬ 
duced contraction/expansion 
and cable aging), ranging is 
accomplished on a continuous 
basis, transparent to the rest 
of the traffic. 

Equalization is achieved 
by measuring the channel re¬ 
sponse from each user to the 
headend, and adjusting a 
precoder at the transmitter 
to invert the channel. The 
precoder’s response corrects 
distortion induced by the 
channel response (Fig. 2). S-
CDMA’s adherents claim 
that by maintaining orthogo¬ 
nality, it greatly minimizes 
mutual interference between 
users and provides increased 
capacity over asynchronous 
CDMA (Fig. 3). ’ 

With the reliable, high-ca¬ 
pacity upstream channel that 
S-CDMA claims to provide, 

SNR(dB) 

Cleaner plant ► 

3. The system throughput of an S-CDMA-based return channel is shown 
under varying line conditions. Even under relatively harsh conditions, it 
can deliver 2 Mbits/s. It also can support data rates as high as 10 
Mbits/s under line conditions typically found in today's cable plants. 

ing written into the next gen¬ 
eration of standards, and is 
currently working with sev¬ 
eral standards bodies (includ¬ 
ing MCNS, DAVIC, the ATM 
Forum, and thelEEE 802.14 
Committee). 
Shlomo Rakib, president of 
Terayon, is hopeful that the 
next generation of cable-mo¬ 
dem standards will employ 
64-QAM for its downstream 
data path, and a 16-QAM/10-
Mbit/s S-CDMA upstream 
channel that would be shared 
by 100 to 2000 homes per 
fiber node. 
For further information 

and literature, contact Ter¬ 
ayon Corp., 2952 Bunker 
Hill Ln., Santa Clara, Calif., 
95054, (408) 727-4400; fax 
(408) 727-6205; e-mail: 
www.terayon.com. 
LEE GOLDEBRG 
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5V & 3.3V FCT LOGIC • 3.3V LCX LOGIC • QUICKSWITCH* PRODUCTS • CLOCK MANAGEMENT 
ANALOG PRODUCTS • QUICKSCAN* (JTAG) PRODUCTS • SPECIALTY MEMORIES • NETWORKING PRODUCTS 
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FIFOs 

QSI — FIFOs for today's 
advanced applications! 

Today's advanced computer and workstation designs 
require sophisticated solutions. QSI offers you a choice of 
advanced high-performance FIFO devices that will take 
you into the future — x9 asynchronous FIFOs, x9, x!8, 
x36 Clocked FIFOs, and x36 Clocked BiFIFOs. 

Better Functionality. QSI's advanced FIFOs offer 
unique functionality enhancements over others — 
the fastest standard asynchronous FIFOs, clocked 
architectures, programmable flags, and 66-MHz operating 
frequency, plus state-of-the-art packaging. 

Seeing is Believing. Call 1-800-609-3669, or fax today 
to 408-496-0773 for a copy of the FIFO data book. 

QSI — your first choice for high-performance FIFOs. 

Device Description Pins 
Asynchronous FIFOs 

QS7201 512 X 9 with Buffer Memory 32,28 
QS7202 IK X 9 with Buffer Memory 32, 28 
QS7203 2K X 9 with Buffer Memory 32, 28 
QS7204 4K X 9 with Buffer Memory 32, 28 

Clocked x9 FIFOs 
QS7221 1 512 X 9 Parallel Synchronous 32 
QS72221 IK X 9 Parallel Synchronous 32 
QS72231 2K X 9 Parallel Synchronous 32 
QS72241 4K X 9 Parallel Synchronous 32 

Clocked X18 FIFOs 
QS72215 512 X 18 Parallel Synchronous 68 
QS72225 IK X 18 Parallel Synchronous 64 

Oocked x36 FIFOs 
QS72361 1 512 x 36 x 2 Bidirectional Clocked FIFO 

with Dynamic Bus Sizing 144 
QS723620 IK x 36 Clocked FIFO with Dynamic Bus Sizing 132 
QS723621 IK x 36 x 2 Bidirectional Clocked FIFO 

with Dynamic Bus Sizing 144 
QS725420A 256 x 36 x 2 Bidirectional Clocked FIFO 132, 144 

Semiconductor, Inc. 
U.S.A. Headquarters: 851 Martin Avenue, Santa Clara. CA 95050, 408-450-8000, Fax: 408-496-0773, http://www.qualitysemi.com 

European Headquarters: Suite A, Unit 6. Mansfield Park, Four Marks, Hampshire, GU34 5PZ United Kingdom, 44-(0) 1420-563333, Fax: 44-(0) 1420- 561142 
U.S. and Canadian Distributors: Arrow Electronics, Bell Industries, Inc., Nu-Horizons, Zeus Electronics 

OCopyright 1996 Quality Semiconductor, Inc., Q and QSI are trademarks of Quality Semiconductor, Inc. 
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PRODUCT FEATURE 

Security Processors Are Capable Of 
Plugging Leaks In LANs, Cable, And CPUs 

A family of embedded security processing chips brings afford¬ 
able, hardware-based, data se¬ 

curity to modems, web browsers, and 
set-top boxes, plus computers and 
their associated peripherals. The 
first two members are the VMS310 
Net Armor general-purpose encryp¬ 
tion processor and the VMS230 
GhostRider PCI-bus encryption/de-
cryption engine. Both employ on-
chip key creation, storage, and en-
cryption/decryption, making them 
much more secure than conventional 
software-based solutions. 
The VMS310 NetArmor data-se-

curity processor is a flexible, single¬ 
chip device that can perform many 
functions, including DES encryption, 
access control, firewall building, digi¬ 
tal signature processing, data au¬ 
thentication, certificate generation, 
and key management. Communica¬ 
tions interfaces simplify integration 

into PCI-based systems, as well as 
PCMCIA and add-in cards. 

Its architecture is based on an 
ARM RISC processor core, combined 
with data security, memory, and com¬ 
munication interface circuitry. On-
chip security components, including 
a DES engine, multiplier/exponen-
tiator, SHA hash engine, a secure 
ROM, and encrypted external mem¬ 
ory and PCMCIA interfaces assure 
that only encrypted data is available 
outside the chip. On-chip memory 
stores the user ID, the chip’s internal 
operating system, and encrypt/ 
decrypt keys. 

The VMS230 GhostRider is a secu¬ 
rity engine that includes a PCI bus 
interface, making it ideal for use in 
computers, modems, Web appliances 
and set-top boxes, and other PCI¬ 
based devices. To prevent unautho¬ 
rized tampering, all off-chip data ex¬ 
changes are secure, including data 

transfers across the PCI bus, to its 
associated peripherals and memory. 

The VMS230 consists of four pri¬ 
mary sections—the crypto section, 
the input data handler (IDH), the in¬ 
terface section, and the I/O section. 
Also incorporated are RSA key en¬ 
cryption and DES for unique key 
management functions and protocols 
with multiple data encryption capa¬ 
bility via the master/slave PCI bus. 
The VMS310 will sample in early 

1997, with full production in the third 
quarter. Pricing is $50 in lots of 10,000. 
Contact Dave Auer at (602) 752-6308, 
or at dave.auer@tempe.vlsi.com. 

The VMS23 is sampling now, with 
production early in 1997. Pricing is 
$25 in lots of 50,000. Contact Joe Wal¬ 
lace at (602) 752-6246, or via e-mail at 
joe.wallace@tempe.vlsi.com. lg 

VLSI Technology 
1109 McKay Dr. 
San Jose, CA 95131 
(408) 434-3000 
fax (408) 263-251 1 
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Ansoft Corporation • Four Station Square ■ Suite 660 - Pittsburgh, PA 15219-1 119 USA 

TEL (412) 261-3200 ■ FAX (41 2) 471-9427 • Internet Slinfo@ansoft.com 

WWW http://www.ansoft.com 

Maxwell® SI Eminence: 
Software solutions for high-frequency 

and high-speed design 
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Don't miss the mark, 
contact Ansoft. A 

Model critical path PCB 
emissions. Evaluate 
component level EMI 
and study shielding 
effectiveness to 
proactively design for 
EMC compliance. 

Analyze electromagnetic 
radiation from wireless 

communication 
systems. MMICs. 

Wr^^^ystems, RF ICs, 
^^cables and loops, 
cabinets, and apertures. 

Design RF components 
and sub-systems. Evaluate 
the interaction between 
the digital and RF portions 
of telecommunication 
systems. 
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BGA »Gel The REAL 

IC Package Applications 

"Exclusive to Amkor 

the 21 st century? 
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packaging will pay 
off 

ahead and stay ahead oí their 
competition. With Amkor’s BGA 
expertise behind you, even your 
hottest new products will perform 
better. If you like, well even back 
you with turnkey IC package 
design-in solutions that can 
dramatically shorten your time to 
market. Make your investment 
pay off. Go with the real BGA — 
Amkor’s BGA. Call Amkor now 
at (602) 821-2408, ext. 2000, 
fax (602) 821-6937 or see us 
at http://www.amkor.com for 
more information. 

with built-in heatspreader 
for better power 
management and 
EMI/RFI shielding. 

Your investment in BGA IC packaging 
will pay off for years to come — if you 
team up with Amkor. Our vast product 
offering, award-winning in-house design 
capabilities, and continually expanding 
manufacturing capacity gives Amkor 
customers the BGA resources to race 

PDIP PLCC QFP AMKOR BGAs: 
/PBGA 
/ SuperBGA®* 

Future Shrink BGA 
& Chip Scale BGA 

► Plastic BGA 
More package options, 
greater manufacturing 
capacity along with the 
design-in support of 
the industry leader. 

MCM BGA 
Now an entire system 
can be designed into 
a single space-saving 
BGA multi-chip module. 

► CS BGA™ 
Future family of high-
density Chip Scale 
IC packages with the 
electrical and cost-saving 
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mgh-Fcrf Connec vs . i ne 
Often-Underestimated Weak Link 

In an era of increasing speed and complexity, designers must perform 
careful characterizations of available connector options. 

Roland Mödinger 
ERNI Elektroapparate GmbH,Seestrasse 9, D-73099 Adelberg, Germany 011-49-7166-50284 

Michael Munroe 
ERN1 Components Inc., 12701 North Kingston Ave., Chester, VA 23831 (804) 530-5012 

The engineer who understands how the connector will behave in the 
circuit will get products to market more quickly, and with fewer 
surprises. 

To answer the call for 
faster systems with ever-
increasing I/O rates, 

manufacturers are revamp¬ 
ing older bus structures such 
as the VMEbus, while devel¬ 
oping new bus structures 
such as the CompactPCI. As 
a result of these faster data 
rates, it is more important 
than ever to hone the inter¬ 
connect path by focusing on 
possibly its weakest link— 
the connector. Because con¬ 
nectors affect both the per¬ 
formance and characteristics 
of the interconnect path, it is essential 
for engineers to make more precise 
measurements to confirm the simula¬ 
tion model used in circuit design. It is 
impoitant to review the measurement 
fundamentals, and how basic charac¬ 
teristics are derived from the relevant 
formulas. Armed with this informa¬ 
tion, the necessary measurements can 
then be taken to provide the basis for 
the verification of a connector SPICE 
simulation. For this purpose, two pop¬ 
ular connector systems will be exam¬ 
ined: the older, high-density (HD) 160-
pin DIN connector aïiù the 2-T0T(\ 
hard-metric (HM) connector that is 
used to handle larger numbers of sig¬ 
nals and higher frequencies. 

Due to the stringent performance 

demands of higher signal frequencies 
and data rates, the short electrical 
length of connectors in the signal 
path can no longer be ignored. Good 
electromagnetic compatibility 
(EMC) and RF performance must be 
part of the design criteria of all com¬ 
ponents within the signal path. The 
key parameters affecting the RF 
performance of the connector system 
are: capacitance, inductance, charac¬ 
teristic impedance, signal propaga¬ 
tion delay, differential time delay 
(skew), reflections, phase shift, 
CïOSStatk, aud shielding efficiency. 

Special test boards, made from 
standard FR-4, were built with 
pseudo-coaxial layouts (Fig. 1). The 
signal traces were implemented us¬ 

ing 50-Q stripline construc¬ 
tion. SMA connectors were 
installed for injecting signals 
and connecting test equip¬ 
ment. Various configura¬ 
tions of ground pins, unused 
pins, and driven pins were 
examined (Fig. 2). 
Two fundamentally different 
measurement methods— 
time domain and frequency 
domain—were used to mea¬ 
sure the parameters. Vari¬ 
able analog frequencies 
were used for the measure¬ 
ments in the frequency do¬ 

main. In addition, a network ana¬ 
lyzer, a signal generator with a 
spectrum analyzer, and a Wheat¬ 
stone bridge arrangement measured 
capacitance, inductance, reflections, 
and crosstalk. 

In general, digital signals with very 
fast rise-times are used for time-do-
main measurements, with a time-do-
main reflectometer (TDR) as the mea¬ 
suring instrument. This method 
obtains the characteristic impedance 
curve and the signal propagation delay. 
The digital signals change state j 

very rapidly (in the region of picosec- II 
onds), and produce a frequency spec¬ 
trum that extends up to 20 GHz (due 
to the edge-rate effect). As a result, 
the measuring setup must meet tight 
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HIGH-PERFORMANCE CONNECTORS PIPS 

Fig. 1: RF measurements on connectors were made using a printed-circuit test board made from 
FR4 materia!. The signal traces were implemented using 50-Q stripline construction and SMA 
connectors were installed for injecting signals and connecting test equipment. 

specifications or spurious effects may 
substantially corrupt the results. In 
addition, the RF behavior of the con¬ 
nector also is a function of the signal’s 
rise time. F or sinusoidal signals, the 
frequency is easily determined. F or 
digital signals, the equivalent analog 
frequency spectrum must be calcu¬ 
lated. Fourier analysis can be used, 
and the following approximation is 
appropriate: 

fAn(MHz) = 5xfoi/MBit/s) 

or 

fAn(MHz) = 350 „ 
Tr(ns)* 

*Tr = rise time 

Analyzing Parameters 
Capacitance and inductance are 

the two key quantities which deter¬ 
mine the characteristic impedance. 
The characteristic impedance is an 
important factor when considering 
the RF behavior of connectors. 

The capacitance of a parallel-plate 
capacitor is given by the following 
formula: 

_ _ A X Er X £0 
VJ — -

S 

Where A is the surface area, er is 
the dielectric constant, 0 is the elec¬ 
tric constant (permitivity of free 
space), and s is the distance between 
the plates. Therefore, the smaller the 
distance between the plates and the 
greater the area of the plates, the 
larger the capacitance. Additionally, 
the capacitance is directly propor¬ 
tional to the dielectric constant (air = 
1). Crosstalk in connectors is caused 
by, and directly proportional to, the 
coupling capacitance. 
The inductance (L) of a straight, 

round conductor is given by the fol¬ 
lowing formula: 

T P T Í, 21 0/11 L = — xlx In- 3/4 
2æ V r ) 

One basic point is that the induc¬ 
tance increases as the length of the 
conductor increases, while it de¬ 
creases with increasing conductor 
cross-section. An inductance of 8 to 10 
nH/cm can be assumed to be as con¬ 
stant as possible over its entire 
length as it determines the character¬ 
istic impedance curve. Any abrupt 
impedance changes or discontinuities 
will cause reflections. Inductance in 
the ground path (ground bounce) 
plays an important role in signal 
transmission through connectors fea¬ 
turing a large number of contacts. 
The effect of this inductance can be 
reduced by increasing the number of 
signal lines that are used as a ground 
connections through on the connec¬ 
tor. This lowers the total inductance 
in the connector’s ground path, reduc¬ 
ing interference at high data rates. 

Characteristic Impedance 
As mentioned previously, the 

characteristic impedance of a conduc¬ 
tor is a function of its inductance and 
capacitance, and can be defined as 
the line impedance seen by a current 
that is varying with time (signal). 

At high frequencies, this can be 
approximated as: 
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JI 
In other words, the lower the ca¬ 

pacitance C, and the higher the in¬ 
ductance L, the greater the charac¬ 
teristic impedance, and vice versa. If 
substitutions for capacitance and in¬ 
ductance are made in the impedance 
formula, an important expression for 
discussing pseudo-coaxial arrange¬ 
ments can be obtained. The smaller 
the separation between the signal 
and the ground contacts, or the 
larger the surface area between the 
signal and the ground contacts (for 
example, higher capacitance), the 
lower the characteristic impedance. 
Conversely, the characteristic im¬ 
pedance increases as the conductor 
cross-section decreases (due to 
higher inductance). 

These interrelationships are im¬ 
portant when interpreting the im-

Pin configuration no.1 
• large distance between 

signal and ground 

• high impedance 

• low crosstalk 

• waste of space 

Pin configuration no.2 
• adjacent ground pins 

* low crosstalk 

• good impedance 

Pin configuration no.3 

• diagonal ground relation 

• not optimal crosstalk 

• high impedance 

Pin configuration no.4 

• direct ground relation 

* favorable crosstalk 

• low impedance 

Pin configuration no.5 
• direct ground relation 

• acceptable crosstalk 

• low impedance 

• ratio signal/ground 1/1 

®®®®® 
®®®>® 

®®®®® 
®®® 
®0W 
®®® 
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Pin configuration no.6 

• direct ground relation 

• crosstalk not optimal 

• low impedance 

Q signal Q ground ® not connected 

Fig. 2: Various configurations of ground pins, 
unused pins, and driven pins were examined 
to find the optimum layout. 

Fig. 3: The impedance characteristic, signal propagation delay, and skew were determined using 
TDR with on HP 541 20B DSO, a four-channel step generator (de to 20 GHz, HP 541 21 A), and 
terminating resistors, in addition to a specia’-purpose test adapter for connector assemblies. 

pedance characteristic of connector 
assemblies, and must be taken into 
consideration when designing con¬ 
nectors. As far as crosstalk is con¬ 
cerned, the lower the characteristic 
impedance of neighboring lines, the 
lower the crosstalk. However, in the 
case of bus systems, the lower limit is 
determined by the driver power of 
the bus driver ICs. 

Using a TDR to measure the char¬ 
acteristic impedance curve involves 
applying a very high-speed digital 
pulseto the device-under-test. Some 
of the leading edge of this pulse is re¬ 
flected back to the measuring head 
whenever it encounters a discontinu¬ 
ity in the characteristic impedance, 
such as conductor bends or changes in 
diameter/ shape of the conductors 
within the connector. The characteris¬ 
tic impedance along the line is then 
calculated, with reference to an im¬ 
pedance (50 Q), from the reflected 
magnitude of the injected signal. The 
measuring system’s resolution is de¬ 
termined by the dielectric constant 
and, crucially, by the rise time of the 
pulse. The propagation speed of the 
measurement pulse is given by: 

Vt = Vc/ \ fr 

Consequently, the resolution, x, is 
given by: 

X = Vt X tr / 2 

or 

X = (v< Xtr)/(2x 

A rise time of 35 ps was used for 
the above measurements, giving a 
resolution of approximately 3 mm. 

The signal propagation delay and 
skew values for the various connec¬ 
tor styles also were recorded with a 
TDR. The TDR plots indicate twice 
the propagation delay (including re¬ 
flection) for any given signal path. 
Reflections can be described by vari¬ 
ous characteristic values: reflection 
coefficient, return loss, and the 
VSWR (voltage standing wave ra¬ 
tio). The reflection coefficient is the 
ratio of the reflected and incident en¬ 
ergy at an unmatched transition 
point, and is equal to the ratio of the 
impedances (r = (Z-Z)/(Z+Z)). The 
return loss is the log of this ratio 
a= -201og r. 
A standing wave is produced 

when the reflected and incident 
waves are superimposed, and the 
VSWR is the difference between the 
maximum and the minimum wave 
energy. The VSWR can be calculated 
from the reflection coefficient using 
the following formula: 

VSWR = — 
1-r 

The reflection not only depends on 
changes in impedance, but also on the 
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need shielding, try our unshielded 

Stackjack modular connectors. 

We challenged our people to 

make the best harmonica jacks in 

the world. They did. To find out 

more about Stewart’s Stackjack, 

call 717-235-7512. 

Stewart Connector 
mr/////////// 
Stewart Connector Systems, Inc. 
Insilco Technologies Group 
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Fig. 4: A TDR profile of a microstrip line with abrupt changes in 
characteristic impedance clearly indicates the inductive and capacitive 
discontinuities and their effect on the TDR plot. The trace of the 
reflected voltage is shown on the DSO. 

length of the discontinuity. A digital 
signal is not affected by a discontinu¬ 
ity if the edge’s transit time is short 
(approximately <1/25) in relation to 
the signal’s rise time. 

The parameters of crosstalk and 
shielding are discussed in greater de¬ 
tail in the description that follows, 
however, inductance and capacitance 
also produce a phase shift between 
current and voltage. In addition, in 
the case of connectors, the capacitive 
effects are much greater than the in¬ 
ductive effects. 

Measurement Setup 
All measurements were con¬ 

ducted with the test pc boards de¬ 
scribed earlier for the various 
pseudo-coaxial configurations. For 
measuring capacitance and induc¬ 
tance, a network/impedance ana¬ 
lyzer, an impedance adapter, and a 
special-purpose test adapter were 
used. Capacitance and inductance 
were measured from 50 to 500 MHz. 
The measured values for f = 100 MHz 
are compared in the following evalu¬ 
ations. The characteristic impedance 
was calculated from the formula Z = 
L/C. The impedance characteristic, 
signal propagation delay and skew 
were determined using the TDR. 
The TDR was used with an HP 
54120B digital storage oscilloscope 
(DSO), a 4-channel step generator 
(de to 20 GHz, HP 54121A) and ter¬ 
minating resistors, in addition to a 
special-purpose test adapter for con-

Fig. 5: Both near- and far-end crosstalk were determined with slightly 
differing measurement setups. In both cases, the test signal was 
applied to the pc board. In the case of near-end crosstalk the signal was 
measured on the pc board. The near-end crosstalk is the sum of 
capadtive and inductive coupling, while far-end crosstalk is the 
difference between capacitive and inductive coupling. 

pling, while the far-end crosstalk was 
the difference between capacitive 
and inductive coupling. 

Results And Evaluation 
The measurement results for a 

specific pseudo-coaxial pin configura¬ 
tion for the 2.54-mm HD 160-pin DIN 
connectors and the 2-mm HM con¬ 
nectors are shown in Figures 6(a) 
and (b), respectively. The signal pin 
is surrounded by ground pins in a 
pseudo-coaxial array. This design 
provides a direct ground reference. 

The configuration is characterized 
by a signal-to-ground ratio of 1:1, a 
low characteristic impedance, and ac¬ 
ceptable crosstalk values. 

In comparing the measured values 
for the HD 160-pin DIN connectors 
and the 2-mm HM connectors, the 
differences are already very clear at 
a frequency of 100 MHz (Fig. 7). The 
characteristic impedances show the 
various TDR plots for the same pin 
configuration for two different con¬ 
nectors. The impedance fluctuations 
in the area of connectors differ 
greatly. For example, while the im¬ 
pedance of the HD 160-pin DIN con¬ 
nector fluctuates between approxi¬ 
mately 53 and 100 Q, the 2-mm HM 
connector features a very smooth 
characteristic impedance curve. 
The 2-mm HM connector also 

showed very good results for propa¬ 
gation delay and skew. The plots 
clearly indicate the influence of vias 
which cause abrupt impedance 

nector assemblies (Fig. 3). 
A TDR profile of a microstrip line 

with abrupt changes in characteris¬ 
tic impedance clearly indicates the 
inductive and capacitive discontinu¬ 
ities and their effect on the TDR plot 
(Fig. i). The trace of the reflected 
voltage is shown on the DSO. The 
TDR profile makes it possible to de¬ 
termine not only the impedance 
characteristic, but also the propaga¬ 
tion delay as well as the skew. The 
specified propagation delays relate 
to the signal’s forward and return 
journey. 

Crosstalk 
Crosstalk is defined as the ratio of 

the measured voltage to the signal 
voltage, and can be expressed in per¬ 
centage or in dB (the log of this ra¬ 
tio). To measure crosstalk, a pulse 
generator (HP 8657B). a spectrum 
analyzer (HP 8562A) or network/im¬ 
pedance analyzer (HP 4195), power 
divider, and terminating resistors (50 
Q), in addition to a special-purpose 
test adapter were used. Both near-
end and far-end crosstalk were de¬ 
termined with slightly differing mea¬ 
surement setups (Fig. 5). 

In both cases, the test signal was 
applied to the pc board. In the case of 
near-end crosstalk, the signal was 
measured on the pc board. In the 
case of far-end crosstalk, the signal 
was measured on the backplane. The 
near-end crosstalk was the sum of 
the capacitive and inductive cou-

106 



DOUBLE-BREAK 
SUBMINIATURE BASICS 

May be subminiature in size but 
these basics switch up to 10 
amperes with 100,000 minimum 
cycle life; over 1 million cycle 
mechanical life! Constructed in 
accordance with MIL-S-8805/7. 
Precision operating points. UL 
recognized. Replaces ITW 
Switches Type 16. 
Ask for OTTO B5 series. 

READER SERVICE 227 

In the Wild, Wet, Hot, Cold World! 

2 E. Main St. • Carpentersville, IL 601 10 • Tel: 847/428-7171 • Fax: 847/428-1956 

Call or Fax for 
our rim 72 page 
Catalog today. 

We offer you 
Engineering 

Excellence Everyday 
OTTO 
CONTROLS 
For demanding applications. 

In applications subjected to hard use every 
day, running in wet conditions under the 
beating sun or in the cold, the 50 < switch 
just will not make it. Specify OTTO and 
survive in these tough environments. And t 
you'll be pleasantly surprised to find we I 
provide the best price/quality value solution. 

READER SERVICE 231 

ENVIRONMENT-FREE 
SEALED SWITCHES 

Withstands immersion and corro¬ 
sive atmospheres. Designed for rug¬ 
ged duty both mechanically and 
electrically. One-piece stainless steel 
housings sealed at the plunger with 
ring seals and at the base with glass-
to-metal header. Replaces C-H/ 
Eaton Hll, Microswitch EN and 
ITW Type 63. 
Ask for OTTO P6 series. 

READER SERVICE 228 

SEALED MINI TOGGLES 
Rugged and highly reliable, these 
toggles weigh 25% less than others. 
Positive detent. Non-teasible con¬ 
tact transfer. One or two poles, mo¬ 
mentary, maintained and lever-lock-
out operation. Rated 5 A. Quali¬ 
fied to MIL-S-83731. Replaces C-H/ 
Eaton 88, Micro-switch TW. 
Ask for OTTO T3 series. 

READER SERVICE 229 

SINGLE & DOUBLE-BREAK 
BASICS 

Commercial and Military grades, 
available in nine sizes. Switch up 
to 16 amperes. UL recognized and 
CSA certified. Replace C-H/Eaton, 
Microswitch, Unimax, ITW 
Switches and others. 
Ask for OTTO Basics. 

READER SERVICE 230 



PIPS HIGH-PERFORMANCE CONNECTORS 

SMA Connectors 

SMA Connectors 

Fig. 6: The TDR plots for the same pin configuration (at 100MHz) for the the HD 160-pin DIN (a) 
and the 2-mm HM (b) connectors show that the impedance fluctuations in the area of connectors 
differ greatly. The plots also clearly indicate the influence of vias which cause abrupt impedance 
changes that are quite large. 

changes that are quite large. 
The measurements assessing the 

effect of shielding on crosstalk indi¬ 
cated that only a relatively slight in¬ 
fluence was detected in the imped¬ 
ance-matched signal lines 
(pseudo-coaxial structure). The 
shielding acts specifically on the 
outer rows. With the various pseudo¬ 
coaxial structures, it was possible to 
decrease the crosstalk by 20 to 30% 
by using shielding. For signal con¬ 
tacts without impedance matching 
(i.e. no ground pins), the crosstalk 
was reduced by as much as 120%. 

Conclusions 
These results allow for some gen¬ 

eral requirements applicable to all 
connectors and pc boards for RF sig¬ 
nal transmission: 

•The connectors should have an 
impedance as close to 50 Q as possi¬ 
ble, and as low a capacitance as possi¬ 
ble at the terminals. It can be seen 
that the impedance is up around 93 
Q, then down to 61 Í2 (Fig. 6, again). 

•Importance must be attached to 
consistent mechanical geometries 
and consistent conductor cross-sec¬ 
tions. Impedance is reached at a 
spike and the curve is smooth (Fig. 6, 
again). These conditions are due to 
the uniform mechanical dimensions 
of the contact cross section within 
the connector path. 

•All signal paths within the con¬ 
nector should have approximately 
the same length to avoid signal prop¬ 
agation skew, hence the serpentine 
contact path for the 2-mm HM con¬ 
nector (Fig. 3). 

• All blades, beams, and tails 
should be as short as possible. 

• For right-angle connectors, the 
contacts should be embedded in plas¬ 
tic with no variation in the dielectric. 
Typically, HD 160-pin DIN connec¬ 
tors have contacts in open air, while 
the 2-mm HM connector has the 
right-angle leads within the plastic. 
This arrangement is responsible for 
the bottom end of the curve dropping 
down as it approaches the via (Fig. 6). 

•Any abrupt discontinuities in the 
signal path must be eliminated. The 
design and geometry of the contacts 
themselves can have a substantial in¬ 
fluence on performance. 

Of course, certain features of the 
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pc board itself affect the RF charac¬ 
teristics. These include, the trace 
geometry, the pc board’s dielectric 
layer construction, capacitance of the 
via design, and power and ground 
plane spacings. Ground leads and 
grounding surfaces also should have 
a low impedance. Other require¬ 
ments include proper termination de¬ 
sign, trace isolation, and minimum 
stub lengths. Besides selecting a 
suitable pc-board laminate, it also is 
necessary to ensure compliance to 
the design tolerances during lamina¬ 
tion, etching, and plating. 

All of the above factors contribute 
to the electrical characteristics of the 
interconnect path, but it is important 
to realize that they all are within the 

control of the designer—with the ex¬ 
ception of the signal path within the 
connector itself. This path has a fixed 
geometry, and its effect can either 
complement or degrade the intercon¬ 
nect system. For this reason, it is es¬ 
sential that the connector be fully 
characterized and chosen carefully for 
its intended application. The engineer 
who understands how the connector 
will behave in the circuit will get prod¬ 
ucts to market more quickly, and with 
fewer surprises. 

Proir to joining ERN I Elektrop-
parate GmbH as an engineer in 1991, 
Roland Modinger was with ERNI’s 
sister company. Registrón (Adel¬ 
berg, Germany). At Registrón, Mr. 
Modinger was involved in software 

and hardware design. Before joining 
the ERNI Group, he was an engineer 
with Bosch Telecommunications in 
Germany. 

Michael Munroe joined ERNI 
USA in 1995 as product manager for 
the ERmet 2-mm HM connector line. 
Currently, Mr. Munroe is responsi¬ 
ble for evaluating new products for 
the VME and CompactPCI indus¬ 
try. Prior to joining ERNI, Mr. 
Munroe was Strategic Marketing 
Manager at Hybricon Corp. 
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The higher value of the propagation delay is measured from solder-side to solder-side The value in 

Parameter 

a 

Connec 

b 

tor pin ro 

c 

w 
d e 

Capacitance C (I =100 MHz) 2.5 pF 2.8 pF 2.9 pF 3.1 pF 3.2 pF 

Inductance L (f = 100 MHz) 6.8 nH 7.6 nH 8.3 nH 8.7 nH 10.5 nH 

Characteristic impedance 52 ß 52 ß 53 ß 53 fl 57 n 

Propagation delay* 111 ps 

(86) ps 

119 ps 

(94) ps 

126 ps 

(101) ps 

141 ps 

(116) ps 

157 ps 

(132) ps 

Signal skew 8 ps 9 ps I 14 ps 15 ps 

maximum 46 ps 

Crosstalk 

(1 = 100 MHz) 

— 57 dB — ► 

— 53 dB — ► 

Reflection factor (50 ß 

and ( = 100 MHz) 

0.02 0.02 0.03 0.03 0.065 

VSWR (f = 100 MHz) 1.04 1.04 1.06 1.06 1.14 

Reflection loss 

(f = 100 MHz) 

34 dB 34 dB 30.5 dB 30.5 dB 24 dB 

parenthesis is calculated from component-side to component-side. 

5 row 2mm HM connector 

The measurement values in 

the table below are based on 

this pin configuration 

The higher value of the propagation delay is measured from solder-side to solder-side. The value in 

Parameter 

a 

Connec 

b 

tor pin ro 

c 

IM 

d e 

Capacitance C (f = 100 MHz) 2.8 pF 3.05 pF 3.2 pF 3.3 pF 3.4 pF 

Inductance L (f = 100 MHz) 8.8 nH 9.8 nH 12.7 nH 14.0 nH 17.0 nH 

Characteristic impedance 56 Q 57 ß 63 ß 65 ß 70 ß 

Propagation delay* 126 ps 

(101) ps 

145 ps 

(120) ps 

161 ps 

(136) ps 

176 ps 

(151) ps 

193 ps 

(168) ps 

Signal skew 19 ps 16 ps i 15 ps i 17 ps 

maximum 67 ps (row a to row e) 

Crosstalk 

(f = 100 MHz) 

Reflection factor (50 ß 

and ( = 100 MHz) 

VSWR (( = 100 MHz) 

Reflection loss 

◄ — 48 dB — ► 

0.056 

1.12 

25 dB 

0.065 

1.14 

24 dB 

0.115 

1.26 

19 dB 

0.13 

1.3 

18 dB 

0.166 

1.4 

15.5 dB 

(f = 100 MHz) 

parenthesis is calculated from component-side to component-side. 

5 row DIN 41612 connector 

Fig. 7: Measured values for a frequency of f = 100 MHz. 
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PIPS 
RECHARGEABLE-BATTERY TECHNOLOGIES 

Recent Advances In 
Rechargeable Batteries 
Knowledge Of Battery Chemistries And Their 
Pros And Cons Goes A Long Way Toward 
Optimizing Designs For Portable Systems. 
DR. PNINA DAN, Tadiran Electronic Industries Inc., 2 Seaview Blvd. Suite 102, 
Port Washington, NY 11050; (516) 621-4980. 

The rapid growth of portable elec¬ tronics, from notebook and palm¬ 
top computers to cellular tele¬ 

phones, has put the rechargeable 
batteries used to power these devices 
squarely in the spotlight. Although 
most designers consider batteries rel¬ 
atively “low tech,” a number of break¬ 
throughs have taken place that have 
considerably extended their operat¬ 
ing life and power output. Ignoring 
these advances could seriously com¬ 
promise a design’s chances of success 
in a time where weight, capacity, vol¬ 
ume, and cost must be fully optimized. 
This is especially true where portable 
computer and wireless communica¬ 
tion devices are concerned. 

Along with advances in the rela¬ 
tively old nickel-cadmium (NiCd) bat¬ 
tery, a number of newer secondary 
battery contenders have appeared to 
pick up where NiCd runs out of steam. 
These include nickel-metal hydride 
(NiMH), lithium polymer (Li-Poly), 
lithium ion (Li-Ion), and lithium metal 
(Li-Metal). While no single recharge¬ 
able battery type can satisfy all re¬ 
quirements, making the proper trade¬ 
offs during the battery selection 
process can go a long way towards op¬ 
timizing system performance. 

With respect to NiCd, the introduc¬ 

tion of sponge-metal electrode tech¬ 
nology a few years ago boosted NiCd 
cell volumetric efficiency to 150 
Wh/liter, and energy density to 50 
Wh/kg. NiCd battery technology has 
achieved approximately 30% of its 
theoretical maximum energy density. 
Self-discharge rate (the rate at which 
the battery loses charge while not in 
use) for this well-known and mature 
technology is moderate, compared to 
other types. The self-discharge rate 
can become an issue for end users who 
use a particular portable system in¬ 
frequently, yet want to use it when 
necessary. Charging circuits for NiCd 
batteries are relatively simple and 
rapid, although care must be taken to 
avoid long periods at high tempera¬ 
tures during charging. Because NiCd 
batteries contain cadmium, an envi¬ 
ronmentally hazardous substance, 
their disposal is becoming controver¬ 
sial. This has spurred research into 
the other technology alternatives. 

One of these alternatives is NiMH. 
These batteries offer increased volu¬ 
metric efficiency—230 Wh/liter—over 
even the most advanced NiCd types 
and have replaced NiCd as the battery 
technology of choice for many applica¬ 
tions. This technology has reached ap¬ 
proximately 20% of its maximum theo¬ 

retical energy density. Energy density 
is better than that of NiCd at 
70Wh/kg. Open-circuit voltage for 
NiMH cells is 1.20 V, identical to that 
for NiCd cells. This latter factor has 
encouraged some designers to use 
NiMH batteries as “drop-in” replace¬ 
ments for NiCd packs. However, 
NiMH cells cost significantly more 
than NiCd cells (up to 50% more, de¬ 
pending on form factor) and require 
special charging circuits that are sub¬ 
stantially different than the relatively 
simple ones used for NiCd (charging 
time, rate, and temperature must be 
accurately controlled). 
NiMH batteries also have the 

highest self-discharge rate of any of 
the types discussed here. Self-dis-
charge is caused by a combination of 
residual hydrogen reacting with the 
positive electrode and the reversible 
decomposition of the positive elec¬ 
trode. The self-discharge rate de¬ 
pends on the temperature at which 
the battery is stored or left unused 
(the higher the temperature, the 
greater the self-discharge rate). The 
loss of capacity due to self-discharg¬ 
ing is reversible, and full capacity can 
be restored by cycling through sev¬ 
eral charge/discharge cycles. 
NiMH cells do not contain any haz¬ 

ardous substances. Therefore, dis¬ 
posal is not an issue. Most cells are 
based on (in addition to nickel) alloys 
of titanium, zirconium, vanadium or 
chromium. There also has been some 
experimentation with the rare-earth 
element lanthanum. These cells do 
not exhibit the memory effect associ¬ 
ated with NiCd types. However, a 
NiMH battery will exhibit a “voltage 
depression” phenomenon if it is re¬ 
peatedly recharged after being only 
partially discharged. Several such 
cycles will result in a lower open-cir¬ 
cuit voltage at full charge, caused by 
physical changes in the battery ma-

TABLE 1. A COMPARISON OF RECHARGEABLE BATTERY TECHNOLOGIES (AA-SIZE CELL) 

'Li-Poly cells, to date, are not available in standard sizes. 

Chemistry 

Average 
operating 
voltage (V) 

Energy 
density 
(Wh/kg.) 

Volumetric 
efficiency 
(Wh/liter) 

Cost 
(SWh) Memory effect 

Self-discharge 
rate (%/month) 

Environmental 
concerns 

Operating¬ 
temperature 
range ( C) 

NiCd 1.20 45 150 0.75 to 1.5 Yes 25 Yes -10 to 50 

NiMH 1.20 70 230 1.5 to 3.0 (see text) 20 to 25 No -10 to 50 

Li-Poly* 1.8 to 3.0 70 to 100 25 to 40 N/A No 20 No -20 to 50 

Li-Ion 3.6 100 225 2.5 to 3.5 No 8 No -20 to 50 

Li-Metal 3.0 140 300 1.4 to 3.0 No 1 to 2 No -30 to 55 



"Surely... 
we have a better option than these!" 

Yes, you do. 

Turn your 
excess inventory 

into a tax break and 
help send needy 
kids to college. 

Call for your 
free guide to 

learn how donating your 
slow moving inventory can 

mean a generous 
TAX WRITE OFF 
for your company. 

Call (708) 690-0010 

P. O. Box 3021 Glen Ellyn, IL 
60138 Fax (708) 690-0565 

Excess inventory today ....student opportunity tomorrow 

People are making 
a lot of NOISE about the fact 

that our AMPLIFIERS 
don’t make 
much at all. 

To improve test reliability, our 
amplifiers are designed to minimize 
“noise pollution” from dirty 
current/voltage effects. And we offer 
a full line of individual models and systems with 
frequencies up to 40 kHz: 

• Low noise (< ImV rms residual noise). 

• Low distortion (< 0.1% THD + N over a wide bandwidth). 

• Rugged design withstands back EME 

Plus, most models feature front 
panel indicator lights to provide 
rapid assessment of amplifier 
operating conditions. 

Questions? Just call our applications engineers. 
Do you need a voltage or current amplifier? Are you con¬ 

cerned with monitoring output voltage or load current? Let 
our applications engineers help you find a solution. Well 
quickly respond to any question—before or after purchase. 

Improve your test reliability. 
Find out why everyone is making noise about our 

amplifers. Call 1-800-933-7956 today to discuss an 
application or receive a 
product/spec catalog. 

171 8 West Mishawaka Road • P.O.Box 1000 • Elkhart, IN 465 15- 1000 
Phone:219-294-8300 • Fax: 219-294-8328 

Visit our web site at: www.techron-amps.com • email: techron@crownintl.com 
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PIPS RECHARGEABLE BATTERIES 

TABLE 2. A COMPARISON OF TECHNOLOGIES THAT MAKE 
UP A 6-V CELL-TELEPHONE BATTERY PACK 

Chemistry 
Number 
of cells 

Voltage 
(V) 

Capacity 
(Ah) 

Weight 

(g) 

Volume 
(ml) 

NiCd 5 6 10 104 40 

NiMH 5 6 1.2 104 40 

Li-Ion 4 7.2 0.8 72 32 

Li-Metal 4 6 1.6 68 32 

Li-Metal 2 6 0.8 34 16 

terials. Consequently, it appears that 
the cells “remember” the lower-volt¬ 
age level. However, a few complete 
discharge/recharge cycles will re¬ 
store normal operation. 

Rechargeable Lithium 
Newer lithium-based recharge¬ 

able battery systems have overcome 
the safety and environmental obsta¬ 
cles posed by early efforts and are, in 
general, the most efficient recharge¬ 
able types available. The two 
lithium-based rechargeable battery 
systems commercially available to¬ 
day are Li-Ion and Li-Metal. A new 
Li-Poly system is still under develop¬ 
ment and is briefly described below. 
While all three types exhibit the 
overall advantages of lithium-based 
systems, they differ in some impor¬ 
tant respects specifically related to 
portable applications. 

Li-Poly 
Li-Poly batteries are still in the 

early developmental stages, al¬ 
though there are at least two compa¬ 
nies that are commercializing the 
technology. The system is based on 
organosulfide polymer electrode ma¬ 
terial developed by Lawrence Berke¬ 
ley Laboratory (Berkeley, CA) and 
proprietary polymer materials de¬ 
veloped by various commercial com¬ 
panies. The cells consist of layers of 
insulating material, a lithium foil an¬ 
ode, an electrolyte layer, a polymer 
cathode and a metal foil layer to col¬ 
lect current. The technology 
promises energy densities of 200 
Wh/kg. from an essentially solid-
state system. The cells can be manu¬ 
factured with relative ease, as they 
consist mainly of sheet materials that 
are amenable to the high-capacity 
“roll-to-roll” processes of the plastic 
sheeting industry. 

Li-Ion 
Li-Ion rechargeable batteries were 

first introduced in small video cam¬ 
corders and are now seeing use in 
other portable applications, especially 
laptop computers. The relatively high 
voltage (3.6 V) of the Li-Ion cell offers 
the advantage of fewer cells being re¬ 
quired to achieve a given voltage. One 
major drawback to Li-Ion technology 
is its relatively high cost/performance 
ratio. The cost per watthour (Wh) of a 

Li-Ion cell is significantly higher than 
that of other types, but some perfor¬ 
mance figures are not in proportion 
(Table 1). For example, the volumet¬ 
ric efficiency of a Li-Ion cell is signifi¬ 
cantly less than that of a Li-Metal cell 
and only slightly better than that of a 
Ni-Cd cell. Energy density is approxi¬ 
mately 50% better than NiMH, but at 
a potentially greater cost penalty. En¬ 
ergy density also is 36% below that of 
Li-Metal. Present Li-Ion technology 
has achieved 18% of its theoretical 
maximum energy density. 

Another shortcoming of the Li-Ion 
system is its primarily nonlinear dis¬ 
charge characteristic. Typically, an 
AA-sized Li-Ion battery, discharged 
at a rate of 250 mA, will drop in volt¬ 
age from 4.1 V (fully charged) to ap¬ 
proximately 3 V in about 90 minutes. 
The voltage will remain at 3 V for the 
next 90 minutes, and then drop off 
rapidly to the 2-V level, where the 
battery is considered discharged. 
Depending on the design, this char¬ 
acteristic can be troublesome in some 
portable applications that require a 
minimum voltage for operation—cel¬ 
lular telephones, for example. 

To avoid overcharge or overdis¬ 
charge a protective circuit is re¬ 
quired inside each battery to limit 
charging voltage to a safe level (be¬ 
tween 4.1 and 4.2 V, depending on the 
manufacturer), as higher voltages 
could damage the cells. The charging 
process for Li-Ion batteries com¬ 
prises a constant-current limit and 
then a transition to a constant volt¬ 
age limit that should be held within 
±1%. A discharge "floor" of 2.7 to 3.0 
V must be accounted for in any ca¬ 
pacity-monitoring circuitry. Dis¬ 
charging any lower could damage the 
cells and reduce the number of useful 
charge/discharge cycles. 

In general, Li-Ion batteries re¬ 
quire very accurate capacity moni¬ 
toring circuitry, usually involving a 

low-value (approximately 0.02 Q) se¬ 
ries “sense” resistor, analog-to-digi-
tal conversion, and a microcontroller. 
But even the most carefully designed 
battery monitors can be fooled if the 
Li-Ion battery being monitored has 
lost capacity due to self-discharge. 

Li-Metal 
Recently developed rechargeable 

Li-Metal (Li/LixMnCL) batteries offer 
energy density and volumetric effi¬ 
ciency unmatched by any other bat¬ 
tery type. Energy density for the new 
batteries is 140 Wh/kg., and volumet¬ 
ric efficiency is 300 Wh/liter. Li-Metal 
batteries have the highest theoretical 
maximum energy density (nearly 900 
Wh/kg.)—achieved only 13% thus far 
in commercially available cells. 

Li-Metal cells are entirely safe and 
are immune to almost all types of 
physical or electrical abuse condi¬ 
tions, including internal or external 
short-circuit, overcharge, overdis¬ 
charge, overheating, puncture, or 
crushing conditions. The increase in 
safety is due primarily to a fail-safe, 
self-quenching electrochemical sys¬ 
tem and a built-in safety vent. 

Li-Metal batteries do not exhibit 
memory effect and have the lowest 
self-discharge rate of all rechargeable 
battery types. A typical Li-Metal bat¬ 
tery stored at room temperature 
(70°F or 20°C) retains 85% of its ca¬ 
pacity after one year. Operating tem¬ 
perature range (-30 to +55°C) also is 
greater than other battery types. 

The discharge curve of these cells 
is practically flat. At a 250-mA dis¬ 
charge rate, after a brief (approxi¬ 
mately 10-minute) drop from the fully 
charged voltage of 3.3 V, the voltage 
remains at 2.8 V for the remaining 
80% of the discharge time, dropping 
off to 2 V (the “discharged” point) af¬ 
ter that. This also means that when 
two cells are used in series (to create a 
battery with a nominal voltage of 6 V) 



har-bus 64 New 160 Pin 
Connector For VME64 

New connector series satisfies the new 64-
bit computer architecture’s requirement for 
higher speeds, more I/O and additional func¬ 
tionality. Offering a five row connector solu¬ 
tion that is 100% backward compatible with 
the popular 96-pin Eurocard connectors, the 
new har-bus 64 has 160 pins with prelead¬ 
ing contacts for live insertion. New contact 
rows can be used to improve signal speed of 
VME bus and as ground contacts. Current 
96-pin Eurocard connectors mate to the 160 
pin connectors, allowing all PCB's to be 
used in new or existing backplanes. 

READER SERVICE 310 

har-pak®2.5MM 
High Density 
Connector system 
Developed for back¬ 
plane and daughter¬ 
board applications in 
modern rack systems. 
The 5 row 2.5 mm 
connector design 
offers solderless PCB 
terminations, optimum 
utilization, of space 
three dimensional mod-
ularity, high contact 
density, EMI protec¬ 
tion, and the ability to 
double-side surface 

mount components on daughter cards with¬ 
out loss of a 15mm card pitch. The har-pak 
connector system permits using a three 
dimensional 2.5mm grid. With the exception¬ 
al capabilities of the connector, only one con¬ 
nector style is required to solve your power, 
signal, ground, and high data rates, simplify¬ 
ing the design and manufacturing of future 
systems. The compliant pin technology uti¬ 
lizes the same 1mm plated through hole 
standard for many DIN 41612 compliant pin 
technologies.The consistency in design uses 
the many years of manufacturing and design 
experience already available. These attribut¬ 
es combined can lead to new advancements 
in board-level designs: 15mm card pitch with 
double sided surface mounted daughter 
cards, butterfly or mid-plane techniques, 
modular design both horizontally and verti¬ 
cally, low number of system components 
combination with other standardized packag¬ 
ing systems, and lower applied costs. 
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New SEK “Press’n Snap” Press In 
Header 
The new “press’n Snap" low profile press-in 
headers can be added to single or double¬ 
sided surface mount printed circuit boards 
any time after reflow. Press-in terminations 
of the two row .100” pitch headers permit 
easy installation into plated through holes 
without soldering. Removable temporary 

inserts allow any flat die to press the con¬ 
nectors. The straight header is shrouded by 
four plastic walls and available in versions 
from 6 to 64 contacts. The mating connec¬ 
tors are flat ribbon terminated socket con¬ 
nectors from HARTING’S SEK range. These 
can be latched to the headers by using the 
locking levers installed onto the strain relief. 
The levers secure the socket connector to 
the end walls of the header. Placing the 

locking levers on the socket instead of the 
PCB header saves valuable board real 
estate. 
READER SERVICE 312 

NEW HIGH DENSITY 
MICRO-COAXIAL CONTACTS 

Designed for high speed data transfer rates. 
Can be used in the lee 1076-4-2 2.5mm High 
Density connector system, har-pak®. Provides 
more space efficiency, high frequency capabili-
tiy, easy handling, low applied cost and appli¬ 
cation with current equipment and emerging 
metric equipment practices. Designed for PCB 
termination on both daughter card to backplane 
connection; allowing users to bring signal 
directly into the backplane without a cable tran¬ 
sition. 
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har-mik 

har-pak» 
CIRCLE 316 

har-press» 
, x CIRCLE 317 The new har-mik har-press® SCSI 3 connector with 

compliant pins is (lai rock, and con be inserted into a PCB with 
K one stroke oi a press Elimínales soldering and saves lime The 

68-pin, receptacle vertical mount connector is made of liguid 
crystal polymer o high temperature resistant material which allows 

use of IR reflow for SMT components, with no danger of damaging 
the connector. Compliant pins lit into finished, plated through holes of 

0.022” to 0.027". 

4®***"^ compatible with the popular 96-pin Eurocard 
connectors, the new har-bus 64 connector has 160 

"ar cÍrc^iir P'ns w '^ Pr®lead'n9 contacts for live insertions. New 
° contact rows con be used to improve signal speed of 
VME bus and as ground contacts. Current 96-pin 

Eurocard connectors male to the 160 pin connectors, 
allowing all PCB’s to be used in new or existing backplanes. 

HARTING offers you winning 
solutions with a comprehensive 

line of high quality connectors 
thol you can depend on for 

superior system performance 

HARTING'S innovative designs, 
modern manufacturing facilities and 

progressive production techniques con 
help you slay ahead of lhe competition 

and maintain a decisive edge. 

HARTING'S har-bus 64 connector series 
satisfies the new 64-bit computer architecture's 

requirement for higher speeds, more I/O and 
additional functionality. Offering a five row 

connector solution (hot is 100% backward 

CONNECT 
FOR A WINNING 
PERFORMANCE 
WHEN IT COUNTS 

CevMicd <K<o<diog 
to DIN ISO 9001 

Need high pin count equal to the future bus t4 row 2.0 mm connectors „ 
that can withstand robust handling and assembly? HARTING'S har-pak® 

2.5 mm connector system with greater contact spacing provides superior high 
frequency performance. 

Using lhe 0.040" plated through-holes typical of today's 0. 100” connector, 
M  . I har-pak provides almost twice the density with no increase in manufacluring costs.

an ’ ° u ar All connectors are surface mount compatible, and ideal for high volume 
circle 315 gppljçQtions wilh solderless, compliant pin terminations. 

HARTING'S new Han-Modular System enables you Io assemble a connector 
according to your specific requiremenls. Diflerenl modules permit transmitting electric 

signal, power, Rf, coax, optical, pneumatic and liquid combinations in the same 
connector. High flexibility allows using combinations of different modules for different 

applications. System is ideal for use in assembly machines, factory automation, logistics, 
machine tools, railway and robotic applications. 

Kou can rely on the some high quality, dependable performance and service that HARTING is 
known for Worldwide Io make a winning connection for you. Call, Fax or Write: 

Connectors from HARTING the quality connection 

, ,, . , . , HARTING Elektronik, Inc. 2155 Stonington Ave., Suite 212 
Available from authorized Hoffmon Es)olei 95.521 , 

HARTING Distributors Phone: 847/519-7700 • Fox: 847/519-9771 

Complete 
information 
available 
upon request 
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LET DDC BE YOUR BOARD CONNECTION! 
MIL-STD-1553 BOARDS 

TESTER/SIMULATOR BOARD 
BUS-65518 
• THE FIRST! IBM® AT Half-Slot 1553 Tester/Simulator Card 
• Multi-RT, BC. and Concurrent Monitor Modes 
• NEW Windows DLL; Supports 3.1, NT and “C” Software 

PCMCIA 1553 TYPE II “ACE”-BASED CARD 
BU-65550M2 
•Type II PCMCIA 2.10 Compatible PC Card 
•Supports MIL-STD-1553A & B, McAir, & RT/BC/MT Protocol 
• Shared RAM (1 2K x 16) Interface RT/BC/MT Protocol 

IBM AT “ACE”-BASED COMMUNICATION BOARD 
BU-65539M2 
• Half-Size IBM PC/AT Compatible 16-Bit Interface Card 
• Built-In-Test 
• Shared RAM (32K x 16) Interface 

ARINC 429 AND 629 BOARDS 
ARINC 429 PCMCIA CARD 
DD-42940M2 
•Type II PCMCIA Interface 
• Four Receive Channels 
• 4 Rx/2 Tx Hardware FIFO's 

PC AND VME/VXI CARDS FOR 429 
DD-429XRP1/5 AND DD-42916V0 
• One to Eight Transmit Channels 
• Two to Eight Receive Channels 
• Full-Size (P 1 ) and Half-Size (P5) ISA Compatible Cards 

PC AND VME/VXI CARDS FOR 629 
DD-62930 SERIES AND DD-62940 SERIES 
• One or Two ARINC 629 Channels 
• 128K Bytes Programmable Personality PROM RAM 
• 256K Bytes Dual Port Memory 

SYNCHRD/RESOLVER BOARDS 
INSTRUMENT BOARDS 
• I AC-37001: VXI Angle Simulator and Indicator 
• SIM-36010: IBM PC Angle Simulator 
• API-36005: IBM Angle Indicator 
MULTI-CHANNEL BOARDS 
• SDC-36016: IBM PC Four Channel S/D-R/D Card 
• SDC-36017: VME/VXI Four Channel S/D-R/D Card 
• DSC-36020: IBM PC Six Channel D/S-D/R Card 
• DSC-36022: IBM PC Four Channel D/S-D/R Card 
® IBM is a registered Trademark of International Business Machines Corporation. 

EJEJS 
ILC DATA DEVICE 
CORPORATION® 

HEADQUARTERS AND MAIN PLANT: ILC Data Device Corporation 105 Wilbur Place. Bohemia, NY 11716-2482 
TEL: (516) 567-5600, FAX: (516) 567-7358. TOLL FREE NY 1-800-DDC-5757 
WEST COAST: Garden Grove. CA.. (714) 895-9777. FAX: (714) 895-4988 

SOUTHEAST: Sterling, VA.. (703) 450-7900, FAX: (703) 450-6610 
NORTHERN NEW JERSEY: Union. (201) 785-1734. FAX: (201) 785-4132 

U. K-: 44 (1635) 40158, FAX: 44 (1635) 32264; IRELAND: 353 (21) 341065. FAX: 353 (21) 341568 
FRANCE: 33 (1) 41-16-34-24. FAX: 33 (1) 41-16-34-25; GERMANY: 49 (8141) 349-087, FAX: 49 (8141) 349-089 

SWEDEN: 46 (8) 920635, FAX: 46 (8) 353181; JAPAN 81 (3) 3814-7688, FAX: 81 (3) 3814-7689 

Circle No. 126 - For Sales Contact 
Circle No. 101 - For Literature 
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the voltage remains above 4 V for the 
entire discharge cycle. The minimum 
operating voltage for many portable 
systems is 4 V, including many cellu¬ 
lar-telephone models. 

Li-Metal batteries are capable of de¬ 
livering up to 2 A of current under con¬ 
tinuous or pulse demand. The latter is 
especially important in cellular tele¬ 
phones, where in a typical 600-mW 
unit, current demands can jump from a 
standby current of 5 to 50 mA to a 0.6-
ms “talk” pulse of 1.4 A with a 200-mA 
“floor” between pulses. Under these 
conditions, the mean “talking” current 
is 333 mA. A four-cell Li-Metal battery, 
with a capacity of 1600 mAh, can pro¬ 
vide nearly four hours of talk time, 
combined with over 13 hours of 
standby time between recharges. This 
is accomplished in a four-cell battery 
pack that weighs only 68 g (2.4 
oz.)—70% of the weight of an equiva¬ 
lent 6-V NiMH pack and approxi¬ 
mately 60% of a Li-Ion pack. A com¬ 
parison of rechargeable battery 
technologies in making up a 6-V bat¬ 
tery pack for cell-telephone applica¬ 
tions is shown (Table 2). 

Monitoring of the charge/discharge 
cycle of a Li-Metal battery is impor¬ 
tant, but is much simpler than the 
same task for a Li-Ion system. First, 
Li-Metal batteries need only be 
charged to a constant-current limit. A 
constant-voltage limit is not required. 
Second, in some applications (e.g., a 
two-cell series pack with a cut-off 
voltage of 5 V) cutoff voltage does not 
have to be monitored. The cost of Li-
Metal batteries per watt-hour is 
nearly equal to that of NiMH batter¬ 
ies, making them the closest thing 
available today that meets the re¬ 
quirements of the lowest possible 
weight and highest possible capacity 
crammed into the smallest possible 
volume at the lowest possible cost. 

Dr. Pnina Dan is director of re¬ 
search and development for 
rechargeable lithium batteries at 
Tadiran Battery Division, Rehovoth, 
Israel. She received her PhD in 
chemistry fro m the Weitzman Insti¬ 
tute for Science, Rehovoth. 

How Valuable Circle 
Highly 534 
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This interactive, easy-to-use productivity tool 
is an EE’s yuide to the future. 

Of ELECTRONIC DESIGN on CD-ROM 
Electronic Design on CD-ROM includes all of the articles, illustrations and 

line drawings that appeared on the pages of Electronic Design between 
1990 and 1994. Complete with a search engine and hypertext links, it is a 
compendium of value added design information available nowhere else. 

7b order, simply complete, mail or fax this card or call: 201/393-6062; Fax 201/393-6073. 

Amount Mail to: 

X $95 = Electronic Design CD-ROM 
611 Route 46 West 
Hasbrouck Heights, NJ 07604 
Attn: CD-ROM Order Dept. 

or fax: 201/393-6073 

ELECTRONIC DESIGN'S CD-ROM 
□ Single order: 
□ Multiple order: Quantity: 

Please add $5 for S & H per disk 

Total 

Method of Payment: □ Master Charge □ American Express □ VISA 

Account Name_ 

Signature_ 
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Expiration Date _ 
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City_ State _ Zip_ 

Phone_ Fax_ E-mail_ 

(Allow 6 to 8 weeks for delivery) 
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PIPS PRODUCTS 
INTERCONNECTS 

MANUFACTURERS OF BOARD-LEVEL CONNECTORS 

Manufacturer Connector style 
Contact/row 
spacing 

Maximum 
pin density 

Modular 
contacts 

Number 
of 

contact 
rows 

Functions 
other than 
signal lines 

Max. insertion 
and min. 

withdrawal 
forces 

Termination 
techniques used 

Advanced Interconnections 
West Warwick, R.l. 
Ann Cibelli. (401)823-5200 
fax (401)823-8723 
advintcorp@aol.com 
CIRCLE 660 

Pin and socket, 
SMT, BGA socket, 

QFP socket 

0.100 in.. 2 
mm, and 
0.50 in. 

20/in. Yes 32 by 
32 

(PGA. 
BGA) 

End to end, 
side to side 
and vertical 
stacking, 
power 

connectors 

Max. 500 g 
and min. 20 g 

Press fit and 
solder 

Andon Electronics Corp. 
Lincoln. R.l. 
Ann Fortier. (401) 333-0388 
fax (401)333-0287 
aecandon@aol.com 
CIRCLE 661 

Pin and socket 
headers 

2.54 mm 
and 2 mm 

2 to 40 
position 

No Single 
or dual 

NS N.S. N.S. 

Beau Interconnect 
Laconia, N.H. 
Sales Dept. (603) 524-5101 
CIRCLE 662 

Terminal, pluggable 
and fixed pc-board 
mount, rising clamp 
and screw terminal 

3.5 mm to 
12.7 mm 

7.25/in. Yes, on 
some 
styles 

Two Stacking, 
power, and 
polarizing 

Approximately 
200 g insertion. 

150 g 
withdrawal 

Solder 

Circuit Assembly Corp. 
Irvine. Calif. 
Monica Allphin. (714) 855-7887 
monica@ca-online.com 
http://www.ca-online.com 
CIRCLE 663 

I DC pc-board mount 0.075-in. 
center lines, 

0.05-in. 
spacing 

40/in„ 80 
contacts 
maximum 

No Four 
rows 
only 

I/O and 
cable 

connections 

N/A I DC and solder 
combination 

Comm Con Connectors Inc. 
Duarte. Calif. 
Bob Farnum (818) 301-4200 
fax (818)301-4212 
CIRCLE 664 

Pin and socket, 
board to board 

0.100 in. to 1 
mm 

25 Yes Up to 
four 

Stacking, 
spacing 

Average 
insertion. 213 
g., average, 

withdrawal. 90g 

Press fit and 
solder 

Components Corp. 
Denville. N.J. 
Christopher Minter 
(201)627-0290 
compcorp@garden.net 
http://www.component-
scorp.com 
CIRCLE 665 

Card edge 0.200 in. 20 Yes Two N.S. 260 g, 192 g Solder 

EBY Company 
Philadelphia, Pa. 
Jack Hibberd. (800) EBY-3430 
fax (215) 537-4780 
http://www.cdcom.com/eby 
CIRCLE 666 

Tip and test jacks, 
card edge, sockets, 
custom, military. 
SMT, and custom 

filtered 

From 0.156 
by 0.200 to 
0.100 by 
0.150 in. 

40 Yes, 
some 

Up to 
four 

Guidance/pola 
rizing as well 
as custom 
features 

10 oz. and 1 
oz. 

Press fit, solder, 
and/or compliant 

pin 

EDAC Inc. 
Scarborough. ON. Canada 
MIV 5B6 
Donna Van Ast, (416) 754-3322 
edac@edac.net 
http://www.edac.net 
CIRCLE 667 

Card edge. D 
subminiature. USB. 

rack and panel, 
audio/video 
connectors 

From 0.100 
to 0.250 in., 
and from 
0.140 to 
0.250 in., 

respectively 

20 No One to 
four 

Rack and 
panel, 

coaxial, I/O. 
audio/video. 
and low 
power 

Varies by 
connector style 

Press fit and 
solder 

ERNI Components Inc. 
Chester. Va. 
Pamela McElrath 
(804) 530-4271 
fax (804) 530-5858 
CIRCLE 668 

Card edge, high 
density, pin and 
socket. SMT, 

solderless, and 
through hole 

From 0.200 
to 0.050 in. 
and 2 mm 

125/in. N.S. Up to 10 Compliant, 
polarization/gu 
idance, I/O. 

and 
matched 
impedance 

N.S. Press fit and 
solder 

Fujipoly America Corp. 
Kenilworth. N.J. 
Frank Hobler. (908) 298-3850 
ext. 208 
fax (908) 298-1238 
fujipoly@aol.com 
CIRCLE 669 

Elastomeric As low as 
0.5 mm 

N.S. No N/A N/A ZIF Squeezed 
between the two 

planes 

Kycon Inc. 
San Jose. Calif. 
Wendy Wuerth, (408) 494-0330 
wendy @ kycon.com 
http://www.kycon.com/kycon 
CIRCLE 670 

D-subs, modular 
jacks, card edge. 
PLCC and SOJ 

sockets, SMT, high 
temperature, and 

ferrite filtered 

0.05 to 0.1 in. 0.05 Yes One to 
two 

Slacking, 
power, 

polarized, 
I/O. coax, 
and fiber 

optic 

N.S. Press fit and 
solder 
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► Let’s talk. Tell us what 

On t i m e ... a t the right price ... and it'll work 

Centurion International, Inc. 

and battery packs to tight 

tolerances. In high volume. 

On time. And on budget. 

have grown to trust our 

ability to design, engineer 

and manufacture antennas 

An impossible deadline. 

A shrinking budget. And the 

antenna and battery pack are 

critical to the success of your 

design. You need Centurion 

International right now. 

- Full range of frequencies 
from 27MHz to 6GHz 

Our customers-many 

of the leading wireless 

manufacturers in the world-

We designed 
these 2.4 G Hz 
antennas for wireless 
LAN applications. 

antenna and battery pack 

you need right now (or more 

likely, yesterday). 

Every battery 
pack we design and 
manufacture meets or exceeds 
all electrical, mechanical and 
functional specifications. 

- Custom battery pack 
assemblies incorporating 
nickel cadmium, lithium 
ion, nickel metal hydride 
or alkaline cells 

Call us today for a 

FREE Custom 
Antenna And 
Battery Pack 
Design 
Specifications Kit. 

Lucent Digital Cellular Telephone 6720 

Centurion International has developed 
antennas for many Lucent Technologies Inc. 
wireless terminals which meet Bell Labs 
specifications. 

800-228-4563 
Fax: 800-848-3825 

We developed this 
connector for spread 
spectrum applications 
in compliance with 
FCC Part 15. 

Wireless Components •Antennas and Batteries 
P.O. Box 82846 
Lincoln. Nebraska 68501 
800-228-4563/402-467-449 1 
FAX: 800-848-3825/402-467-4528 

- RF engineering experience 
from 3MHz to 94GHz 

This PCMCIA application 
demanded the performance of 

a 17 cm antenna in a 7 cm 
package design. 

If you're designing % 
wireless communications devices, \ 
we're the antenna and battery pack 
specialist you need 
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PIPS PRODUCTS 
INTERCONNECTS 

I MANUFACTURERS OF BOARD-LEVEL CONNECTORS 

Manufacturer Connector style 
Contact/row 
spacing 

Maximum 
pin density 

Modular 
contacts 

Number 
of 

contact 
rows 

Functions 
other than 
signal lines 

Max. insertion 
and min. 

withdrawal 
forces 

Termination 
techniques used 

Lemo USA Inc. 
Santa Rosa. Calif. 
Cust. Service. (800) 444-5366 
fax (707) 578-0869 
lemousa@aol.com 
CIRCLE 671 

Circular, quick 
connect/disconnect 

N.S. 106 
contacts 

Yes All 
circular 

Coax, triax, 
fluidic, 

pneumatic, 
and fiber 

optic 

Depends on 
contact size 
and number 

Crimp, solder, 
and pc-board 

mount 

Leoco (USA) Corp. 
Fremont. Calif. 
Frank Chou, (510) 651-4700 
sales® leocousa.com 
CIRCLE 672 

Pc-board, wire to 
wire, card edge. ZIF, 
FPC, D-sub, and 

PCMCIA 

1 to 2.54 mm 0.05-in. 
centerline 

No Three Stacking, 
polarizing, 
I/O, and 
coax 

N.S. N/A 

LMI Connectors Inc. 
Boca Raton, Fla. 
Anne Gaborian. (561 ) 994-5896 
fax (561)994-5913 
http://www.lmicorp.com 
CIRCLE 673 

Pc-board mount, 
pc-board pluggable, 
pin pluggable. DIN, 
and panel mount 

0.150 to 
0.600 in. 

0.150 in. N.S. Single 
or 

double 
level 

High power 
(up to 45 A), 

panel 
mount, DIN 
41612, and 
19-in racks 

N.S. Solder 

Lumberg Inc. 
Richmond, Va. 
Chris Shumaker. (804) 379-
7247 
fax (804) 379-3232 
CIRCLE 674 

SMT, IDC 1.27 mm, 
0.05 in. 

N.S. Yes 36 poles SMT header, 
and edge 

card 
connector 

N.S. Press fit or solder 

Methode Electronics 
Chicago. III. 
Ken Marchmon, (708) 867-9600 
http://www.methode.com 
CIRCLE 675 

SMT. through-hole, 
straddle mount, and 

IDC 

1 or 2 mm 
and 0.050. 

0.100, 0.156. 
and 0.256 in. 

1 mm Yes One or 
two 

Locking, 
fiber-optic, 
I/O. and 
cable 

connections 

N.S. SMT through-hole 

Micro Plastics Inc. 
Chatsworth, Calif. 
Tom Miller. (818) 882-0244 
fax (818) 882-0239 
CIRCLE 676 

Card edge 0.145 to 
0.250 in. 

0.100 to 
0.156 center 

No Two N.S. 10 to 12 oz 
and no less 

than 1 to 2 oz. 
respectively 

Wire wrap 

Mill-Max Mfg. Corp. 
Oyster Bay. N.Y. 
Tech. Services, (516) 922-6000 
techserv@mill-max.com 
http://www.mill-max.com 
CIRCLE 677 

Pin and socket 0.100 in., 2 
mm, 0.70 in., 
and 0.50 in. 

20 No Two or 
over 

None Low. medium, 
and high 
options 

Press fit and 
solder 

ODU-USA Inc. 
Camarillo, Calif. 
Ralf Eberlein, (805) 484-0540 
ralfeb@odu-usa.com 
http://www.odu-usa.com 
CIRCLE 678 

IDC, D-subs, pin and 
socket. SMT, board 
to board, and board 

to cable 

Down to 0.85 
mm 

Up to 30/in. Yes Two or 
more 

I/O and 
cable, coax, 

power, 
andfiber optic 

Approximately 
18 g 

Press fit and 
solder 

Omnetics Connector Corp. 
Minneapolis. Minn. 
Greg Jones, (612) 572-0656 
fax (612) 572-3925 
CIRCLE 679 

SMT, micro and 
nano miniature, 

through-hole, space 
and flight grade, and 

custom 

0.0125 up to 
0.050 in. 

0.0125 in. No Up to 
two 

Guide posts, 
keying, 

crimp, coax, 
and solder 

6 oz and 1 oz, 
respectively, 
per contact 

N/A 

Power Dynamics Inc. 
West Orange, N.J. 
Frank Petrillo, (201 ) 736-5722 
fax (201) 736-8930 
CIRCLE 680 

D sub, card edge. 
SIMM/DIMM, DIN, 
mini DIN. RCA, 

headers/receptacles 

1.27, 2.0. 
2.54, 3.96 
mm 

N.S. Yes Two Polarizing, 
power, 

stacking, 
and latched 

N.S. Solder, press fit 

RIA Electronic Inc. 
Eatontown. N.J. 
Ken Aurin, (908) 389-1300 
ria@njsurfnet.net 
http://www.riaelectronic.com 
CIRCLE 681 

Pc-board terminal 
blocks, single piece 
and pluggables 

3.5 up to 
10.16 mm 

7.25/in. Yes Two Wire 
protection 

and 
polarizing 

N.S. Solder 

Samtec Inc. 
New Albany, Ind. 
Mary Kay Baumann 
(812) 944-6733 
info@samtec.com 
http://www.samtec.com 
CIRCLE 682 

Pin and socket 
andSMT 

0.100 and 
0.050 in., 2, 
1, and 8 mm. 
and 0.50 by 
0.100 in. 

_ I 

300 per 
square inch 

(series 
dependent) 

Yes Up to 
four 

Multiboard 
stacking, 
alignment, 
I/O and 

cable, and 
blind mating 

1.7 oz and 
0.70 oz. 

respectively 

Solder 



Our DSP56L811 has a 
split personality 

(Good thing they're both so easy to get along with) 
Is it a DSP? Is it a microcontroller? Well, it’s 

both or it’s either, the choice is yours. Microcontroller 
fans will see a general purpose, easy to program 16-bit 
controller, while DSP engineers can take advantage of 

DSP56L811 Evaluation Module not only includes 
software tools for application development, but it 
even comes with a codec and 128 Kbytes of SRAM 
already on board. 

a high- efficiency, low-power DSP 
architecture. The decision is easy. 

Now you get a single part 
optimized for signal processing 
and microcontroller functions; 
plus it’s easy to program, with 
compact assembly and C compiled 
code. This 3 V, 16-bit processor 
handles up to 20 MIPS @ 40MHz, 
and sells for less than $10 today. And whichever 
personality you like better, you won't need a lot of 
power, since the DSP56L811 typically consumes 
only 1.1 mA per MIPS. 

Start your next design using the DSP56L811’s 
robust array of development tools from both Motorola 
and independent developers. Our full featured 

So don’t let the dual requirements 
of your next application drive you crazy. 
The DSP56L811 is the answer for 
cordless telephone, digital pager, digital 
tapeless answering machine, low speed 
modem and other consumer applications. 
Either way you look at it, increased 
functionality and performance at low 
cost is here to stay. 

Call 1-800-845-MOTO for more information 
or to order your $149 evaluation module today. 
Or visit our website at http://www.motorola-dsp.com. 

(^) MOTOROLA 

DSP56L81 1 Evaluation Module 

Motorola and ® are registered trademarks ot Motorola. Inc. What you never thought possible.™ 
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PIPS PRODUCTS 
INTERCONNECTS 

SCSI Connector Is Lightweight 
And Low Cost 
The FCN230 series of SCSI-2 and 
SCSI-3 pc-board connectors are of¬ 
fered as lightweight and economical 
alternatives to die-cast versions, 
while delivering the same level of 
performance. The SCSI-2 version is a 
right-angle, board-mount socket 
with 50 mating contacts. The SCSI-3 
connector is available in both 
straight and right-angle board¬ 
mount socket configurations. Both 
feature a 0.050-in. contact pitch with 
through-hole terminals arranged in a 
staggered 0.050 by 0.075-in. configu¬ 
ration. Other features include a 240 
V ac maximum allowable voltage, 1-
A de current handling capability, and 
an operating temperature range of -
55° to 105°C. Pricing is: SCSI-2, 
$2.03; SCSI-3, $2.81 ea/10,000. 

Fujitsu Jakamisawa America Inc., 250 E. 
Caribbean Dr., Sunnyvale, CA 94089; (800) 
380-0059; marcom@fta.fujitsu.com; 
http://www fujitsufla. com 

CIRCLE 688 

Card-Edge Connector Features 
0.100-in. Spacing 
The Pluggem is a male card-edge con¬ 
nector with 0.100-in. spacing that can 
be provided with cable-to-cable and 

cable-to-pc board interface capabili¬ 
ties. The Pluggem is available with a 
pc-board, right-angle-mount, or verti¬ 
cal-mount male connector. Depending 
on the version, contacts range from 10 
to 50. All have a 3-A rating and are UL 
approved. 

WPI Viking, 9250 Independence 
Ave., Chatsworth, CA9131 1-5713; 
Sales Dept. (818) 341 -4330. 

CIRCLE 689 

High-Density Connector 
Saves On Space 
Part of the company’s CWN-700 se¬ 
ries, these connectors are made from 
polycarbonate material using an insert 
molding techniquefor an airtight seal 
and excellent pin retention. Spacing is 

at 2-mm intervals and heat stake posts 
can be molded into the body. Custom 
attributes include number of contact 
pins, spacing between pins, pin plating 
materials, and insulator materials. 
CW Industries, 130 James Way, 

Southampton, PA 18966; Mary Lovern 
(215) 355-7080; fax (215) 355- 1088. 

CIRCLE 690 

I_ MANUFACTURERS OF BOARD -LEVEL CONNECTORS 

Manufacturer Connector style 
Contact/row 
spacing 

Maximum 
pin density 

Modular 
contacts 

Number 
of 

contact 
rows 

Functions 
other than 
signal lines 

Max. insertion 
and min. 

withdrawal 
forces 

Termination 
techniques used 

Stewart Connector 
Glen Rock. Pa. 
Tom Veres, (717) 235-7512 
tveres @ stwconn.com 
http://www.stwconn.com 
CIRCLE 683 

IDC. modular SMT, 
modular filtering, 
CAT 5, and 

modular with LED 

0.100 in. 25 N.S. Four or 
less 

None Max 5 lb and 
101b, 

respectively 

Solder 

Teka Interconnection Systems 
Warwick, R.l. 
Patricia Powers. (401) 785-4110 
szgh88a@prodigy.com 
http://w3.bbsnet.com/teka 
CIRCLE 684 

Card edge, pin and 
socket. SMT, 
solder-bearing 

lead, and PCMCIA 

1 mm to 
0.156 in. 

50/in. Yes Four Stacking, 
I/O, 

pre-applied 
solder and 

flux 

43 g and 15 g, 
respectively 

Press fit. solder, 
and pre-applied 

flux 

Teltec Inc. 
Minneapolis, Minn. 
Gene Abel. (612) 854-9177 
fax (612) 854-8601 
CIRCLE 685 

High-density, 
two-piece for 

through-hole, SMT. 
and IDC cable 
interconnects 

1.27, 1.0, 
and 0.5 mm 

From 20 up 
to 160 

positions 

No Four IDC 0.025 
ribbon cable, 
power, and 
polarizing 

Insert and 
withdrawal, 2.9 
to 1.2 kg, min 

Solder 

Teradyne Inc. 
Connection Systems Div. 
Nashua. N.H. 
Christopher Van Veen 
(603) 791-3446 
vanveen.chris@tcs.teradyne 
.com 
http://www.teradyne.com 
CIRCLE 686 

Pin and socket, 
SMT, mini fork and 
blade, std. NAFI, 
power, coax, and 

fiber 

0.5 mm, 2.0 
mm, 0.100 
by 0.100 in., 
0.100 by 
0.050 in. 

101/in. Yes Up to 
eight 

Stacking, 
power, 

guidance. 
I/O and 

cable, coax, 
and fiber 

optic 

45 g typical. 15 
g min., 

respectively, 
for 2-mm 
connnector 

On 
daughterboard or 

press fit on 
backplane 

TromPeter Electronics 
Westlake Village. Calif. 
Mark Borton. (818) 865-6534 
fax (818) 706-1040 
trompeter@worldnet.att.net 
CIRCLE 687 

Pc-board mount. 
BNC connector 

0.625 in. N/A No N/A Coax, 
insulated, 

and 
non-insulated 

bulkhead 
mount 

N/A N/A 
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STRATEGIC PARTNERS 
WORKING TOGETHER 
Information has always been a part of the developmental strategy needed for success in the OEM market. In today’s fast-paced, 
competitive global market environment, technology information 
has become a priority. Systems designers not only want to know 

what their strategic supply 
partners are doing today, but 
where they’re going. Designers 
and suppliers must now work in 
tandem to align enabling 
technology with the customer’s 
system requirements. These 
strategies demand strong 
partnerships in the development 
of competitive products. 

A third strategic partner 
completes this alliance. This 
partner’s mission is to observe 
and report today’s product 
availability by its editorial staff 
of respected experts, while 
constantly probing for the next 
generation of enabling 

technology. The constant flow of exclusive and vital information 
helps to bring systems designers and suppliers together as 
strategic partners. It also provides engineers and engineering 
managers with an enhanced ability to bring more competitive 
products to market, faster. 

Electronic Design is that strategic information partner — a 
partner who provides the information that helps the systems 
designer make those critical decisions that stay the course of the 
technology road map. 

ELECROKii OESGN 
rrnrmmnwxKi ■ s ■ ■ ■ rnmwEmrnmvxrxixB 
>H<». V ■•«’M. I* 

Audio-IC Technologies Tackle Now Challenges p. 47 

Spee« I Report On TU 1995 ISS« p. 59 

Gigabit DRAMs, 64-bit CPUs Set Tb« Digitel Pace p. 61 

Analog Advances Abound In Process And Circuits p. 82 

Coaraunk olíaos TecUologies G»t A Boost From Higher Integration p. 95 

HDt -Based Design Tools Move Up To The Soorce level p. 1ST 

K VerNkntloa Targets Deep-SubUaoe Ks p. 154 

Technology Road Map 

H
Your Strategic Information Partner. 

_ ELECTRONIC DESIGN 
TIME 
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PIPS 
PRODUCT FEATURE 

Miniature, Surface-Mount VCXO Guarantees 
Capture Span Over 0°to 70°C And -40° to 85°C 

Claimed by MF Electronics to be 
the world’s smallest surface¬ 
mount VCXO, the T-VCXO has a 

footprint of 5 by 7 mm and comes 
with capture spans of 50, 100, and 150 
ppm over the temperature ranges of 
0° to 70°C and -40° to 85°C. The cen¬ 
ter-frequency deviation is a guaran¬ 
teed less than ± 25 ppm (max) over 0° 
to 70°C and less than ± 50 ppm over 
III to85C. 
The device comes in a multilayer, 

ceramic leadless chip-carrier pack¬ 
age that replaces “J” leads with large 
solder pads (0.045 by 0.048 in.) for en¬ 
hanced soldering integrity, auto¬ 
mated pc-board inspection, and two-
sided pc-board design. The tiny 
footprint helps avoid damage from 
pc-board bending, warping, and vi¬ 
bration to meet military flexure 
specifications. 
Key to the T-VCXO’s high tem¬ 

perature tolerance are the 420°C 
bonding processes used during man¬ 
ufacture. They weed out early mor¬ 

talities, provide accelerated aging, 
and shrink the oscillator’s first-year 
drift to ± 3 ppm. The high production 
temperatures also ensure outgassing 
prior to hermetic sealing, thus help¬ 

ing to bring long-term drift down to ± 
2 ppm. 

In a further effort to improve per¬ 
formance while saving on space and 
overall cost, a 0.1-pF bypass capaci¬ 
tor has been integrated into the pack¬ 
age to minimize triggering uncer¬ 
tainty, sharpen the output waveform, 
and reduce jitter to less than 35 ps 
peak to peak (typical). At higher fre¬ 
quencies of 5 MHz and above, includ¬ 
ing the capacitor in the package itself 
reduces wiring- and lead-induced im¬ 
pedances that diminish the capaci¬ 
tor’s isolating capability. 
The T-VCXO is targeted at 

portable data transmission and tele¬ 
phony applications, operates off 5 V 
±5% de and draws 25 mA. Pricing is 
less than $12 ea./qty. and delivery is 
stock to 6 weeks. 
MF Electronics Corp. 
10 Commerce Dr. 
New Rochelle, NY 1080 1 
Martin Finkelstein, (800) 331-1 236; 
fax:(919)576-6204. 
CIRCLE 499 

PATRICK MANNION 

AFFORDABLE MECHANICAL ENCGUAS 
r xt““ WITHOUT COMPROMISE. 

family of rotary 
mechanical 

encoders 

Priced around $1 in quantity, the single deck 
design Series 25L is a reliable drop-in replacement. 
Select multiple code outputs, up to 36 positions 
per revolution in less than a 1" square package. 

Reliability assured, the Series 25 is a competitive 
drop-in, multi-deck replacement. 
Choose from one to four decks, multiple 
codes, up to 36 positions per revolution and 
terminal options. 

Our Bulletin #716 describes the 
Series 25L encoder; Bulletin #698, 

the Series 25 encoder. 

Both the Series 25 

and 25L are a part 

of Grayhill’s family 

of rotary switches, 

optical and mechanical 

encoders, pushbutton 

switches, keyboards, 

keypads and 

custom front 

panels. 

ISO-9001 

certified, 

Grayhill 

manufactures 

to Industry and 

Military standards 

to assure quality 

and reliability. 

An ISO-9001 Company 

561 Hillgrove Avenue internet: http://www.grayhill.com 
PO. Box 10373 DATA t » H » » Faxback Info 1-800-244-0559 
LaGrange, IL 60525-0373 USA Phone: 708-354-1040 Fax: 708-354-2820 
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INCREASE YOUR REACH 
into important wireless markets... 
...with Wireless systems design. 

Wireless Systems Design is in a class by itself. The first 

design magazine to serve the wireless industry, it is the 

only monthly magazine devoted to the wireless systems 

designer—that engineer tasked with creating some of the hottest new elec¬ 

tronic systems on the market, including portable computers, 

cellular telephones, and wireless data communications systems. 

Wireless Systems Design’s applications-based technical articles 

and product reviews guide these engineers to market with 

practical, time-saving ideas. 

Published since April 1994 Wireless Systems Design reaches more than 

50,000 design engineers. Starting 

with the April 1996 issue, you can 

reach these wireless systems designers 

every month. Ton’ll find more of them 

reading Wireless Systems Design than any other monthly publication. 

For advertising rates call Matt Carey National Sales Manager at (201)393-6229 

WiESS 
SYSTEMS DESIGN 
FOR DESIGNERS OF COMMUNICATIONS AND COMPUTER SYSTEMS 
A PENTON PUBLICATION 
61 1 ROUTE #46 WEST 
HASBROUCK HEIGHTS, NJ 07604 
TELEPHONE 201-393-6229 FAX 201-393-6297 
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PIPS PRODUCTS 
INTERCONNECTS 

Connector Combines 
Multiple Functions 
The MicroCross Enhanced Video 
Connector combines the separate 
connector functions required for key¬ 
board, mouse, game port, monitor, 
parallel printer, and DDC, USB, 
and/or 1394 serial devices into one 
connector. The connector allows the 
monitor to be used as an I/O hub to 

eliminate the wiring maze now asso¬ 
ciated with multimedia computer ap¬ 
plications. The connector helps to re¬ 
duce EMI as well as installation costs 
as separate connectors and cables 
are no longer required. Other fea¬ 
tures include a patented crossing 
ground blade design that provides 
video bandwidth of over 2.5 GHz on 
RGB and clock lines. The company’s 
patented LFH redundant contact 

Plastic Surface Mount Oscillators 

SMT ASAP WITH VALUE 
THAT’S CLEAR TO SEE 
And it’s industry standard foot print makes 
it a perfect fit for almost any application. 

Best of all this new plastic SMT 
oscillator is available in half the 
time of comparable product 
at very competitive prices. 

The EC1400SJ has a 1.000 to 
66.667 MHz frequency range, 
rugged design and HCMOS 
compatibility. It's ideal for network 
products, modems, telecom or any 
application requiring a standard foot 
print and true surface mount features. 

EC1400SJ 
SMT Plastic 

J-lead Oscillators 
9.8 X 14.0 X 4.7mm 

It assures you of zero defect product, on-time.. .on budget. 

SPECIFY And, like every Ecliptek product, these plastic 
SMT oscillators carry the Ecliptek Seal of Quality. 

Visit our site 
on the World 
Wide Web. 
Service 
excellence 
is a standard 
feature on all Ecliptek products^ 

Call now for your 
free copy of our 
International 
Sourcebook 
for crystals & 
oscillators. 

• ECLIPTEK _ CORPORATION 

1 -800-ECLIPTEK • (714) 433-1200 • (714) 433-1234 Fax 

ecsales@ecliptek.com • http://www.ecliptek.com 
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point terminal design provides me¬ 
chanical integrity and electrical relia¬ 
bility. Pricing for a receptacle is $2.77 
each in 100,000 units and delivery is 
four to six weeks. 

Molex Inc., 2222 Wellington Court, 
Lisle, IL 60532; (800) 78-MOLEX; 
(630) 969-4550; fax (630) 969- 1352. 

CIRCLE 691 

One-Piece Parallel Stacking 
Connector Has Low Profile 
The 9158 Series is a one-piece, paral¬ 
lel board-to-board stacking connec¬ 
tor with stacking heights as low as 
1.6 mm up to 4.5 mm. Available in 
sizes ranging from four to 40 posi¬ 

tions, the connector comes with a 1-
mm-pitch dual row of contacts in a 
surface-mount configuration, and an 
optional locating boss for correct pc-
board alignment. Contact material is 
beryllium copper with gold plating in 
the mating area and tin lead solder 
tails. The connectors are UL 94V-O 
rated to 125 V at 0.5 A, have an insu¬ 
lation resistance of 100 MQ,and a 
contact resistance of 25 mQ. Pricing 
is $0.04 per contact in quantities of 
100,000 pieces. Delivery is four 
weeks for standard and 12 weeks for 
custom configurations. 

ELCO Corp., 801 17th. Ave. South, 
Myrrle Beach, SC 29577; Sales & 
Mktg. (803) 946-0414; fax (803) 626-
5186. CIRCLE 692 
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PIPS PRODUCTS 
INTERCONNECTS 

Ultra-SCSI Connector Combines 
Data, Power, And User Pins 
The Ultra-SCSI is a high-density 
SCSI connector with 0.050-in. pin cen¬ 
ters, 68 data pins, and 12 user pins. 
High-temperature resin ensures di¬ 

mensional stability up to 260°C for 20 
seconds and 220°C for a full minute. 
Normal rated operating temperature 
" 40° to 140°C. The insulation resis-

i is 5000 Mil at room tempera-
The contacts are rated at 1 A for 

es and 3 A for power lines and 
ed with a gold flash over palla-

. .rekel. Power-line contacts are 
located on standard 0.200-in. centers. 
Pricing is $1.60 and delivery is two to 
three weeks ARO. 

Ranoda Electronics Inc., 2315 NW 

107th Ave., Miami, FL 33172; (305) 
593-0129; fax (305) 594-3973. 

CIRCLE 693 

Card-Edge Connector Aims At 
High-Frequency Applications 
Featuring cantilever beam contacts 
with 30 to 150 dual positioned signal 
and ground pins in an alternating ar¬ 
ray, the FID Series card-edge connec¬ 

tor minimizes crosstalk and controls 
impedance for high-speed data trans¬ 
mission applications. The connector 
allows simultaneous switching of sig¬ 
nals with 500-ps rise times. The con¬ 
nector comes with both through-hole 

and SMT contacts with standard tail 
lengths of 0.100, 0.125, 0.155, and 0.190 
in. and is reflow-soldering-compati-
ble. Pricing for a 73-dual-row version 
is $7.35 each in 1000-unit lots and de¬ 
livery is stock to four weeks ARO. 

Thomas & Betts, Electronics OEM 
Div., 1555 Lynnfield Rd., Memphis, TN 
381 19; (800) 344-4744. 

CIRCLE 694 

Modular Battery Contacts 
Target Portable Devices 
Targeting portable electronics appli¬ 
cations, these 70AD male and female 
Modular Battery Contacts come in 
two- to six-pin configurations with 
surface- or through-hole mounting 
options. The high-quality, captured-
spring contacts have a precious¬ 
metal coating and are mounted in 
high-temperature molded plastic. 
Pricing in 1000-unit lots for the fe¬ 
male is $0.57; for the male it’s $0.68. 

Bourns Inc., 1200 Columbia Ave., 
Riverside, CA 92507; 800-403-7664; 
fax (909) 781-5140. CIRCLE 695 

* Low Profile 

• Rated 15 Amps 

• Anti-wicking Design 

• For High-Density Packaging 

• Accepts 14-22 AW G Wire 

“Sturdi-Mount" PCB terminals with 6-32 screw. Horizontal and vertical 
with snap-in or press-fit mounting. A practical economical alternative to 
pc screw type connectors, barrier blocks, screw terminal boards and 
strips. Available unassembled or with screw installed and captivated. 

s klUi 

I 
I 

“Sturdi-Mount” 

ISO 9002 CERTIFIED 

31-07 20th Rd., Astoria. NY 11105-2017 

TLF: (800) 221-5510 Fax:(718)956-9040 

e-mail: kec@keyelco.com 

SEE US AT THE NAT’L DESIGN & ENG. READER SERVICE 132 
SHOW - 3/10-13TH • BOOTH # 2853 - CHICAGO 

-Volt Battery Accessories 1
Model BC 9VPC 
Holder 
• PCB Mounted 
• Rugged - made with 

high impact ABS, 
UL94V-0 rated 

• Nickel-plated stainless 
steel contacts 

• Designed for portable 
applications 

• Mistake-proof battery 
insertion 

Model BS-Cover 

• Made in U.S.A - H.D.P.E. material 
• Fits all standard 9 volt batteries 

and snaps 

Snaps/Straps 
• Vinyl covered or 

H.D.P.E. styles 
• I or T Types 
• In Stock Sizes - 2", 3", 

4". 6", 8", 12", 24”, 36" 

For all the details, call, write or fax today. 

Memory Protection Devices, Inc 
111/ 320 Broad Hollow Road, Farmingdale. New York 11735 
> Tel.(516)293-5891 • Fax (516) 752-1971 
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PIPS PRODUCTS 
PASSIVES & OPTOELECTRONICS 

LEDs Replace Standard 
Bayonet-Based Bulbs 
Designed to replace industry-stan¬ 
dard T-3-1/4 bayonet-based light 
bulbs, the MB40Í-3CL1 LED cluster 
lamp incorporates a water-clear fres¬ 
nel lens to maximize viewing angle 
and light dispersion (160°). The LED 
comes in red (654 nm), amber (594 
nm), and green (565 nm), with out¬ 

puts of 340, 200, and 45 med, respec¬ 
tively (measured without the lens). 
Comprising three LEDs in series, 
the lamp operates off voltages to 25 
V de or 120 V ac. Pricing per 1000 is 
$5.01 each for 5 to 28 V de and up to 
$5.51 each for 48 to 120 V ac. Deliv¬ 
ery is six to eight weeks. 

Data Display Products, 445 South 
Douglas St., El Segundo, CA 90245-
4630; (800) 42 1 -68 15; fax (3 10) 
640-7639. CIRCLE 696 

Low-Cost Resistor 
Heat-Sink Mountable 
The MP925 is one of three TO-220-
style, heat- sink-mountable resistors. 

Rated at 25 W at 25°C, the 100-kQ 
resistor has a tolerance of 1% and a 
voltage rating of up to 500 V. Two 
other versions are the 0.010-Q 
MP916 and the 0.020-Q to 4.99-kQ 
MP930. These are rated at 16 W and 
30 W, respectively. 

Caddock Electronics, Inc., 171 7 
Chicago Ave., Riverside, CA 92507-

2364; (909) 788-1700; fax (909) 
369-1 151. CIRCLE 697 

SMD LEDs Have 
High Brightness 
This line of 18 surface-mounted LEDs 
comprises the 1002 series of 11 flat-
lens diodes and the 1005 series of 
seven domed-lens diodes. The devices 
have an output range of 2 up to 450 
med, depending on wavelength, and 
measure 2.0 by 1.25 by 1.1 mm. Avail¬ 
able wavelengths range from 555 nm 
(pure green) up to 700 nm (red). Pric¬ 
ing ranges from $0.15 to $0.50 each in 
3000-unit lots. 

Toshiba America Electronics Com¬ 
ponents Inc., 9775 Toledo Way, Irvine, 
CA 92718; (800) 879-4963; 
http://www. tosh iba. com/taec 

CIRCLE 698 

TCVCXOs Provide 
High Stability 
The K1700 Series of temperature-
compensated, voltage-controlled 
crystal oscillators provide a tempera¬ 
ture stability of ±10 ppm from 0° to 
70°C, or ±20 ppm from -40° to 85°C. 
The frequency pull range (done by 
modulating the control voltage pin 
from 0.5 to 4.5 V) is ±100 ppm (min) to 
±150 ppm (max). Linearity of pull ver¬ 
sus control voltage is ±10 %. The de¬ 
vice runs off 5 V±10 %, has a fre¬ 
quency range of 2.0 to 35.0 MHz, and 
ages ±3.0 ppm/year (maximum of ±5 
ppm total aging). Packaging is stan¬ 
dard 4-pin metal DIP with a maxi¬ 
mum seat height of 0.327 in. Pricing is 
$22 each in quantities of 1000. 

Champion Technologies, Inc., 2553 
N. Edgington St, Franklin Park, IL 60131; 
(708) 451-1 000; fax (708) 45 1 -7585; 
http://www.champtech.com 

CIRCLE 699 

Dual Optocouplers 
Are PCMCIA-Compatible 
Targeting telephone-line isolation and 
coupling and medical applications, the 
LOC210P and LOC211P are dual lin¬ 
ear optocoupler devices in a 16-pin 
SOIC package which is PCMCIA 
compatible. Comprising an infrared 
LED and two phototransistors, the 
devices use the first transistor to gen¬ 
erate the servo control signal compen¬ 

sating for nonlinear time and temper¬ 
ature characteristics associated with 
the LED. The second transistor pro¬ 
vides an output signal that is linear 
with respect to the servo LED cur¬ 
rent. This allows the optocouplers to 
achieve better than 0.01% servo lin¬ 
earity and greater than 200-kHz 
bandwidth. Other features include a 
THD of better than -87 dB, an input-
to-output isolation of 3750 V rms, and 
an operating temperature range of -
40° to 85°C. Pricing is $2.74 for the 
LOC210P and $3.31 for the LOC211P, 
in 10,000-unit quantities. 

CP Clare Corp., 430 Bedford St., 
Lexington, MA 02173-1548; Robert 
Palladino, (617) 863-8704; fax (617) 
863-8707. CIRCLE 700 

SMDTCXO Aims At 
Wireless Equipment 
Intended for wireless telecon... 
tion applications, the TXO-29SM is a 
surface-mountable TCXO that re¬ 
quires a low supply current and comes 
with frequency adjustment and low 
supply voltage. Frequency tolerances 
of ±2.5 ppm over a temperature range 
of -30 to 75°C are available. Measur¬ 
ing 11.4 by 9.6 by 3.9 mm, the device is 
available in standard frequencies of 
10.00, 12.80, 13.00, 14.40, 15.36, 16.00, 
18.54, 19.20, and 19.68 MHz. Pricing is 
$9.90 each in quantities of 10,000. 

ECS Inc.,230 N. Monroe, P.O. Box 
273, Olathe, KS 66061; (800) 237-
1041; fax (91 3) 782-6991 
CIRCLE 701 

Chip Trimmer Caps 
Have Low Profile 
Designated the CTZ3 Series, this line 
of chip trimmer capacitors measures 
4.5 by 3.2 mm with profiles of 1.8, 1.5, 
or 0.6 mm. Automatically adjustable 
and washable when mounted, the de¬ 
vices are available with capacitance 
values ranging from 3 pF to 50 pF 
with TCRs to ±500 ppm/°C. A high-
stability version is also available with 
±1% setting drift. Pricing ranges from 
$0.39 to $0.45 each in quantities of 
1000. Delivery is eight to ten weeks 
with samples available now. 

AVX Corp., PO. Box 867,Myrtle Beach 
SC 29578; Mark Spera, (803) 946-04 14; 
fax (803) 448- 1943; http://www.avx-
corp.com. CIRCLE 702 
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JACK KILBY 
IS COMING 
T0
AGAIN. 

Come to Portable by Design and meet the experts. 

Portable Design 
CONFERENCE & EXHIBITION 

MARCH 24-27, 1997 

Sponsored by 

ErCTRONIC DESIGN 
Contributing Sponsors: 

cenchmarq Microelectronics 
Intel Corporation 

Revered by engineers worldwide as the inventor of the 
IC and a pioneer of solid state technology, Jack Kilby 
will once again make an appearance at the Portable 

By Design Conference & Exhibition. Two years ago, Mr. Kilby 
was tne keynote speaker—this year, he will present the first 
annual "Electronic Design Award For Technical Innovation." 
The award will be presented the author of 1997's most 
innovative conference technical paper. The award 
represents the first of its kind given annually. The ceremony 
will take place at the Industry Reception, held on the show 
floor at the Santa Clara Convention Center in Santa Clara, 
Calif., on Tuesday, March 25, 1997 at 5:00 p.m. 

Also at this year's gathering. .. 

KEYNOTE SPEAKERS: 
TOM BEAVER 

Vice President 
Worldwide Marketing 

Motorola, Inc. 

PHILIP WENNBLOM 
Director, Strategic Planning 

Mobile and Handheld Products Group 
Intel Corporation 

ROBIN SAXBY 
President & CEO 

Advanced RISC Machines 
(ARM) 

VAUGHN WATTS 
Director of 

Mobile Computing Architecture 
Texas Instruments 

and a presentation from BOB PEASE, author of "PEASE PORRIDGE" 

Exhibitor Information: Contact Lisa Zurick, Director of Show Sales, at 847/263-6837; fax 847/263-6854 
Conference Information: Contact Rich Nass, Program Chairman, at 201/393-6090; fax 201/393-6073; 

or call Betsy Tapp, Exhibition Manager, at 201/393-6075; fax 201/393-6073 



PIPS PRODUCTS 
POWER 

Rechargeable Cell Has 
High Power Density 
Based on the company’s thin metal 
film technology, the 9/5 subC lead-
acid cell measures 70.1 mm long, has 
a diameter of 22.9 mm, and is rated at 
1.2 Ah. The TMF structure combines 
greater surface area with lower-im¬ 
pedance connectors. With an energy 
density of 78 Wh/1, the battery is 
claimed to have the highest power 
density of any such device. The cell 
targets portable equipment applica¬ 
tions and has a nominal voltage of of 
2.1 V, a cell impedance of less than 1.7 
mW, and a weight of 82 g. The bat¬ 
tery can be recharged at high and 
low rates, has no memory effect, is 
scalable in size, and has an inherently 
fast charge and discharge rate. Pric¬ 
ing is in line with competing lead acid 
and NiCd devices. 

Bolder Technologies Corp., 5181 
Ward Rd., Wheatridge, CO 80033-
1925; Arnie Allen (303) 422-8200 
ext. 30; fax (303) 422-8180. 

CIRCLE 703 

150-W DC-DC Converter 
Is Micro-Sized 
This 150-W dc-dc converter module 
measures 2.28 by 1.45 by 0.5 in., ac¬ 
cepts a nominal input voltage of 48 V 
de, and provides a 12-V output with 
86% efficiency. The device has an in¬ 
put range of 36 to 75 V, an output 
that’s programmable from 1.25 to 
13.2 V, and a power density of 90 W 
per cubic inch. Features include low 
input conducted noise and an output 
ripple of 210 mV, along with the com¬ 
pany’s proprietary zero-current 
switching and zero-voltage-switch¬ 
ing architecture. The converter’s 
baseplate temperature rating is 
100°C at 150 W and the module is 
parallelable with N+M fault toler¬ 
ance. The above-board height is 0.43 
in. Pricing is $112. 

Vicor Corp., 23 Frontage Rd., An¬ 
dover, MA 01810; Kathryn Johnson 
(508) 470-2900; fax (508) 475-6715; 
e-mail: kjohnson@vicr.com; Internet: 
http://www. vier. com 

CIRCLE 704 

DC-DC Converter Has 
300-W Power Output 
The PH300S series of dc-dc convert¬ 
ers output up to 300 W, yet measure 
only 3.38 by 3.27 by 0.5 in. to provide 
a power density of up to 54 W per cu¬ 
bic inch. Available in seven output 
voltages from 3 to 48 V, the devices 
have an efficiency of 86% at 5 V and 
provide up to 50 A with an input 
range of 200 to 400 V de. 

The devices use the company’s 
unique patented topology and targe 
PBX, minicomputer, workstation, 
and other distributed power applica¬ 
tions. The baseplate operating tem¬ 
perature rating is 100°C. All models 
come with integral overvoltage, 
overcurrent, and overtemperature 
protection, and are capable of paral¬ 
lel operation. Pricing is $0.42 per 
watt in OEM quantities.and delivery 
is from stock. 

Lambda Electronics Inc., 515 Broad 
Hollow Rd., Melville, NY 11747; Lisa 
Waterman, (516) 694-4200. 

CIRCLE 705 

Leave it to Méritée to solve the LCD 

connector "disconnect" problem and to do 

it in a cost-effective package that can be 

customized to any length. 

Our new Multi Signal Interconnects 

(MSI rM) Terminated to Flat Flex Cable 

for LCDs provide high-strength moldèd 

strain relief that 
... . MERITEC'S NEW LCD eliminates stress 

on the connection cable termination. 

That greatly increases reliability and dra¬ 

matically reduces connector headaches 

-and "fall out." 

Meritec's unique molding process creates 

extra-strong connector terminations on 

flat-flex cabling designed for interfacing 

with liquid crystal displays and prifîtëü 

circuit boards. The result is no strain on 

solder joints virtually eliminating "opœs" 

and "shorts." 

MULTI SIGNAL INTERCONNECTS . 



PIPS PRODUCTS 
POWER 

DC-DC Converter 
Hits Radar Tasks 
The ADDC02808PB high density dc-
dc converter, in a package weighing 80 
g, is specifically designed for pulse ap¬ 
plications such as radar. The module 
operates from a 28 V input bus, pro¬ 
viding up to 25 A pulse output current 
at 8 V (peak pulse output is 200 W). It 
delivers the pulse with minimum devi¬ 
ation in output voltage, and features 
an ultra fast return to the nominal out¬ 
put voltage. Output stability is en¬ 
sured for a broad range of external 
load capacitances extending from 500 
to 4000 pF. Transient response is 140 
ps for a 24-A step load change. Other 
features include an integral EMI fil¬ 
ter; current sharing for parallel opera¬ 
tion; and low output noise. Internal 
feedback compensation can be modi¬ 
fied at the factory for specific loads. 
Also included is output overvoltage 
protection, short-circuit protection, 
thermal monitor/shutdown, input 
overvoltage shutdown, and input tran¬ 
sient protection. It meets MIL-STD-

641D and NAVMAT requirements. 
Pricing is from $775 to $1185 each, in 
quantities of 100. 
Analog Devices, One Technology 

Way, PO Box 9106, Norwood, MA 
02062. (617) 329-4700; (617) 329-
1241 CIRCLE 706 

Modular Switchers 
Provide 5-Slot Power 
The KT and KNT switching power sup¬ 
plies, part of Unipower’s K Series, pro¬ 
vide five output slots and up to 1800-W 
of output in a case size measuring 5 (H) 
by 8 (W) by 11 (D) inches. There are 29 
modules to choose from, each with a 
specific set of outputs configured at the 
factory. Output voltages are from 2 to 
48 V de at 80 to 1000 W. Both single-
and dual-output modules are available. 
The KT models, with a universal input 
range of 85 to 264 V, come with high-
frequency, zero-voltage switching and 
power factor correction to 0.99. The 
KNT models, without PFC, provide up 
to 1200 W output and incorporate input 
autoranging. Both versions have a 

standard FCC and EN level A input 
EMI filter with an optional EN level B 
filter. 

The KT models also have an auxil¬ 
iary 5-V, 50-mA output that’s isolated 
from the other outputs and can be used 
to power external control circuits. 
Other features include remote sensing, 
output current limiting, short circuit 
protection, overvoltage and reverse 
voltage protection, and overtempera¬ 
ture shutdown. Control and monitoring 
functions include ac power fail, global 
and modulai- inhibit, remote margining, 
de power good, thermal alarm, output 
current monitors, and alarms for cur¬ 
rent sharing and overvoltage. Single¬ 
output modules incorporate active cur¬ 
rent sharing circuitry. Pricing is $1690 
for a typical five-output configuration 
with PFC, in 1-9 quantities; and $1530 
for the same configuration without 
PFC. Delivery is two to eight weeks, 
depending on quantity. 
UNIPOWER Corp., 3900 Coral Ridge 

Dr., Coral Springs, FL 33065; (954) 
346-2442; fax: (954) 340-7901. 

CIRCLE 707 

What's more Meritec's MSI™ LCD 
connectors save space and are simple to 
install. Their folding and flexing features 
solve difficult routing problems. And they 
are much more economical than today's 
commonly used board-to-LCD intercon¬ 
nects. Available in 31 or 41 positions 
mating with 1 mm connectors. 

STAY CONNECTED WHEN OTHERS DON'T. Let Méritée ingenuity 
and engineering solve 

your connector problems. For more 
information and detailed specifications 
on Meritec's MSI™ LCD connectors, 
call 1-800-860-9014. 

MERITEE 
A DIVISION OF ASSOCIATED ENTERPRISES 

Where quality assures performance 
M \DI IX 

216.354.3148 FAX: 216.354.0509 —— 
Internet: 76311.2313@compuserve.com 
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Ten Important Reasons You Should Be Using 
Dr. Spice® 2000 A/D 
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1. Speed 
Dr. Spice is fast - 2 times faster than 
other Spice simulators on average 
and up to 10 times faster on large or 
difficult circuits. 

2. Ease of Use 
Dr. Spice 2000 A/D is extremely 
easy to use for both beginners and 
experts. You can access all features 
by menus and dialog boxes. Every 
dialog box provides immediate 
access to extensive online help. 

3. Superior convergence 
In a test using the industry 
standard MCNC benchmark 
suite. Dr. Spice 2000 A/D ran 
over 93% of the circuits; the 
other leading brands ran just 87% 
and 62%, respectively. 

4. Fast Built-in Mixed A/D 
Dr. Spice 2000 A/D simulates even 
tightly-coupled mixed-signal 
designs. Its fast built-in mixed 
signal engine uses compiled C 
models for maximum performance. 
Primitives include gates, flip-flops, 
latches, state machines, 
comparators, decoders, 
multiplexers, adders, and RAM. 

5. Schematic Driven Simulation 
Dr. Spice links tightly with OrCAD, 
ProTei, and VIEWlogic. Select a net, 
component, or pin in your schematic 
and Dr. Spice plots its waveforms. By 
simply clicking on a component, you 
can also display its model parameters, 
operating point information, or run a 
parameter sweep. You can run 
simulations, set up stimulus, create plot 
windows or back annotate results onto 
your schematic, all from Capture menu 
items. 

6. Non-Linear Magnetics for 
Power Supplies 
Attention Power supply designers: 
Dr. Spice 2000 A/D provides the 
Chan non-linear magnetics model. 
This model is accurate, fast, and 
uses model parameters which come 
directly from the magnetics' data 
sheets. The Dr. Spice 2000 A/D 
model library includes over 2500 
Chan magnetics models. 

7. Library Support 
Dr. Spice 2000 A/D has the largest 
library available, with over 20,000 
parts, including virtually all 
manufacturers' libraries. 

8. Automatically Generate 
Spice Models 
Dr. Spice ModelMaker creates 
models of parts from data sheet 
parameters. Enter points graphically 
and ModelMaker automatically 
generates accurate SPICE models. 

9. Automatically Calculate 
Power Dissipation 
Dr. Spice automatically calculates 
the power dissipation of every 
device. You can also specify a 
maximum instantaneous power limit 
for any device in the circuit. If the 
device exceeds this power rating, an 
"alarm" occurs. 

10. Parameter Sweeping 
Sweep (or step) analysis allows you 
to examine the effects of varying 
sources, device or model 
specifications, temperature, or user-
defined parameters. 

¡K Deutsch” 
■■Research 

Deutsch Research 700 E. El Camino Real 
Suite 130, Mountain View, California 94040 
1-800-20 SPICE info@deutsch.com 
www.deutsch.com 
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Boards & Buses 

Second-Generation 

Exploring board-, bus-, and system-related technologies, standards, and products 

PC GRAPHICS WATCH 

next year. A dedicated frame buffer 
is the incumbent graphics architec¬ 
ture. Dedicated graphics memory 
guarantees the graphics memory 
bandwidth, and the ability to use ad¬ 
vanced memory types, such as 
VRAM or SGRAM. However, PCI 
bandwidth limitations and graphics¬ 
memory granularity limit the useful¬ 
ness of this approach. Flexibility also 
is impeded because the frame buffer 
size is limited by the amount of in¬ 
stalled graphics memory. 
A unified-memory architecture 

(UMA) shares system memory be¬ 
tween the discrete core logic and 
graphics memory controllers using 
dedicated arbitration signals. Two 
UMA-based standards have recently 
emerged—the Shared Memory 
Buffer Architecture (SMBA) champi¬ 
oned by Intel, and the VESA UMA 
(VUMA) standard, led by the Video 
Electronics Standards Association 
(VESA). Both standards define a sim¬ 
ilar system partitioning and arbitra¬ 
tion mechanism between the core 
logic and graphics components. The 
standards’ defined system BIOS in¬ 
terfaces that allow the system to allo¬ 
cate and share the necessary memory 
space for the frame buffer are similar. 
Two aspects of UMA arbitration 

are key to extracting the maximum 
total system performance from the 
architecture. First, the multiple arbi¬ 
tration priority levels enable the 
graphics controller to differentiate 
its memory requests between la¬ 
tency-sensitive operations such as 
screen refresh and less time-sensi¬ 
tive tasks like graphics engine opera¬ 

tions. This allows the core-logic 
memory controller to maximize 
memory bandwidth whenever possi¬ 
ble, while ensuring that screen up¬ 
dates are not compromised. 
The UMA arbitration schemes 

minimize idle time on the system¬ 
memory bus by precharging the 
memory subsystem concurrent with 
the arbitration. Prior to control of 
the memory bus passing from the 
core logic to graphics, the system en¬ 
sures that the proper RAS# and 
CAS# signals are driven high. These 
signals continue to precharge during 
the idle cycle where both compo¬ 
nents three-state the memory bus. 
When the graphics takes control, it 
then immediately begins a memory 
cycle by driving the proper RAS# 
signal low. The protocols call for a 
similar scheme during the reverse 
handoff from graphics to core logic. 

The principal disadvantage of the 
UMA approach is its inability to fur¬ 
ther increase graphics performance. 
As user requirements rise and 
DRAM prices drop, most external 
frame buffer solutions allow the dou¬ 
bling of memory bus bandwidth 
(from 32 to 64 bits) by doubling the 
memory. This additional bandwidth 
significantly improves graphics per¬ 
formance. 

Unlike the UMA, the SMA refers 
to a system where the graphics and 
core logic have been tightly inte¬ 
grated into a single chip. In addition, 
the SMA includes a greater cost sav¬ 
ings compared to the UMA. While 
the same memory cost savings apply 
to each design, the SMA replaces 
multiple discrete components with a 
single chip and eliminates redundant 
subsystems and pins. Also important 
are performance gains realized by 
the integrated memory arbiter. 
While first-generation UMA designs 
successfully “hid” the DRAM 
precharge under the bus handoff ar¬ 
bitration, a page-miss penalty must 
be paid for each handoff between the 
system and graphics memories. 

As PCs evolve, performance and 
economic factors have made 
some form of shared system and 

graphics memory a logical choice for 
next-generation systems. Hence, 
performance and cost trade-offs can 
be made using a shared-memory ar¬ 
chitecture (SMA), or by employing 
the Advanced Graphics Port (AGP). 
The SMA partitions system memory 
to enable graphics accelerators to ef¬ 
fectively use their allocated memory 
partition as local memory. Compo¬ 
nents other than graphics also may 
share system memory, such as 
wavetable audio processors. 

The initial motivation behind the 
recent interest in shared memory is 
driven by cost. As the frame buffers’ 
sizes and bus widths grow, lower sys¬ 
tem price points are enabled only by 
eliminating some or all of the discrete 
frame buffer. Another motivation for 
an architectural transformation is the 
greater bandwidth available for data 
transfers between system and graph¬ 
ics memory. The SMA allows trans¬ 
fers of this type to occur on the 64-bit, 
66-MHz system memory bus instead 
of the lower bandwidth PCI expan¬ 
sion bus. This bottleneck is critical in 
total system performance and user 
satisfaction as high data-rate multi¬ 
media data types become integral to 
daily usage. The SMA also shows 
promise in 3D graphics, where the 
high data-rate requirements of tex¬ 
ture and transparency mapping can 
overwhelm the PCI bus. 
There are a number of shared 

memory implementations, either on 
the market or likely to appear in the 

UMA Systems 
Tony Tong, S3 Inc. 
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Catch rf emissions problems at 
board level, where compliance 

fixes are least costly. 
Now you can quickly get a color 

image of the electromagnetic 
performance of your printed-circuit 
board or subassembly before final 
compliance testing. Spatial and 
spectral displays generated by the 
EMSCAN PCB emissions scanner 
show you which frequencies and 
which areas of the board under test 
are guilty. These scans are stored 
for later comparison after design 
alterations, to check whether offend¬ 
ing emissions are now down to 
acceptable levels. 
Just plug your receiver or spec¬ 

trum analyzer, and your computer 
with IEEE-488 interface, into the 
EMSCAN scanner, and a matrix of 
1280 H-field probes maps the area 
of your test board (up to 9" x 12") for 
high, medium, and low-emissions 
spots within the 10 MHz-1.5 GHz 
frequency range. Or you can see a 
spectral display showing the overall 
condition of the board across the 
spectrum. You may then choose a 

frequency of particular interest for 
intensive spatial examination. 
After the development stage, 

you can use EMSCAN as a quality¬ 
control tool, checking completed 
boards against a “good” scan before 
they go into assembly. This is the 
point where production compliance 
becomes virtually assured. 
The software operates under 

"Windows” to make early diagnosis 
easy, even for those who are new to 
compliance testing. It can run on 
several PCs (486 or higher), and is 
readily ported to other environments 
for analysis. 
You should learn all about this 

qualitative and quantitative measure 
of emissions for use during product 
development—where design correc¬ 
tions are least costly. To start, call 
toll-free ( 1-800-933-8181) to speak 
with an applications engineer and 
arrange to see a demonstration in 
your office or plant. 

www.ar-amps.com 

AM HmPUFIBR 
ncsennni 

ISO School House Road 
Souderton. PA 18964-9990 USA 
215-723-8181 • Fax 215-723-5688 

For engineering assistance, sales, and service throughout Europe, call 
EMV • Munich, 89-614-1710 • London. 908-566-556 • Paris, 1-64-61-63-29 
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BOARDS PC GRAPHICS 

The single integrated memory ar¬ 
biter in an SMA system significantly 
improves effective memory band¬ 
width. It reduces the number and 
frequency of handoffs between the 
system and graphics memory spaces 
over a UMA system. 

Building a system using SMA with 
a separate frame buffer (SMA+FB) 
addresses the concerns of both dis¬ 
crete and shared memory graphics 
subsystems. In this approach, the 
discrete frame buffer is called upon 
only for primary display-pixel stor¬ 
age and is therefore a good candidate 
to use the specialized features of ded¬ 
icated graphics memories. 

Because the bandwidth and la¬ 
tency of the graphics-to-system-
memory accesses in this SMA vari¬ 
ant is similar to a dedicated frame 
buffer, all other graphics tasks, such 
as secondary stream support, Z-
buffering, texture and alpha map¬ 
ping, can be allocated from system 
memory as needed. Total system per¬ 
formance is enhanced because the 
system memory controller is no 
longer burdened with the bandwidth 
overhead of screen refresh. 

The AGP is similar to the SMA+FB 
architecture. Both provide for exter¬ 
nal frame buffers of arbitrary band¬ 
width for high-resolution graphics 
modes, while allowing a peak system-
to-graphics-memory bandwidth above 
500 Mbytes/s. This relieves the system 
from the cost burden of extremely 
large frame buffers by allowing the 
prodigious requirements of texture 
data for 3D rendering to be accessed 
directly from host memory. 
The principal weakness of the 

AGP lies in the relatively long la¬ 
tency for an AGP device to access 
system memory. The AGP split¬ 
transaction access queue exhibits a 
significantly longer access than a di¬ 
rect SMA access in an SMA or 
SMA+FB solution. This has two ef¬ 
fects. First, it makes the AGP solu¬ 
tion expensive to implement, with 
multiple large data and command 
pipeline queues needed to ensure ad¬ 
equate mean effective bandwidth. 
These buffers are needed on both the 
host and graphics devices. Second, 
the AGP imposes long latencies for 
initial memory accesses. This prob¬ 
lem restricts the usefulness of sys¬ 
tem memory in an AGP system. 
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DESIGN APPLICATION 

Serial Bus Opens The Door 
For Sealed PCs 

IEEE 1394 Offers The Speed Required For Next-Generation 
PCs And Consumer Electronics. 

GREGORY URBAN National Semiconductor Corp., 2900 Semiconductor Dr., MS D2-570, Santa Clara, CA 95052; 
(408) 721-5926 

Old method Proposed method 

1. Because there may be more than one power source on a 1394 serial bus, the sources must be 

diode isolated to the power pair on the cable so the current from a node providing a higher 

voltage doesn't flow into lower voltage sources. 

One of the biggest differences be¬ 
tween today’s PCs and the 
larger world of consumer elec¬ 

tronics is the generally accepted no¬ 
tion that PC users must occasionally 
“open the case” and make changes to 
the PC’s internal hardware. Even 
though the installation of new pe¬ 
ripheral cards and resolution of IRQ 
conflicts have become less perilous 
with the advent of Plug and Play 
(PnP), they still remain daunting 
prospects to many mainstream 
users. Some industry analysts are 
even beginning to predict a plateau 
in the growth of the home-PC market 
unless tomorrow’s PC designs can be 
made as simple to install as other 
consumer electronic devices. In addi¬ 
tion, the rapid convergence of PCs 
with consumer video, audio, televi¬ 
sion, and other devices is driving the 
need for a high-speed processor that 
can provide interoperability through 
robust peer-to-peer connections. 
One standards-based solution 

that’s gaining support for solving this 
dilemma is the IEEE 1394 serial bus. 
The IEEE 1394 technology has many 
innovations over prior technologies 
used for peripheral I/O. The 1394 ser¬ 
ial bus interface offers high-speed 
communications (currently specified 
for 400 Mbits/s, with an upgrade path 
to 1 Gbit/s) and fully supports isochro¬ 
nous real-time data services. It also 
supports PnP, allowing hot plugging 
of up to 63 external peripherals. The 
ultimate objective is to make attach¬ 
ing a 1394 device as easy as plugging a 
cord into an electrical outlet. Because 
it’s a peer-to-peer memory bus, the 
1394 is easy to program and allows de¬ 
vices to communicate without tying 
up computing resources. For in¬ 
stance, communication between a 
scanner and a printer can occur with¬ 

out consuming system memory and 
CPU resources; the 1394 bus allows 
isochronous connections for dedicated 
bandwidth. 

For multimedia applications, the 
1394 interface enables real-time digi¬ 
tal data transfer for audio and video 
capture, editing, and playback. It 
also provides for distributed multi¬ 
media applications like desktop con¬ 
ferencing. For example, users can 
easily transfer images from a cam¬ 
corder to a PC. These images can be 
edited and displayed on a PC or TV 
screen while users simultaneously 
print color pictures. 

Despite the growing industry sup¬ 
port, a number of technical implemen¬ 
tation issues must be addressed to al¬ 
low full implementation of IEEE 1394 
bus as the solution to connect sealed 
PCs to consumer electronics. These 
issues include the creation of a stan¬ 
dardized host-controller interface, 
mechanisms for bus security, power¬ 
distribution and device-isolation man¬ 
agement, and cost optimization. Suc¬ 
cessful resolution of these challenges 
also requires the creation of standard 

component-level silicon to enable sys¬ 
tem designers to easily implement 
1394 interfaces with seamless inter¬ 
operability. 

To become an effective standard 
for peripheral connection, IEEE 1394 
bus must be able to replace existing 
mass-storage interfaces as well as 
provide a simple, universal interface 
to connect to consumer devices. 
Among the standards that will likely 
be supported are the Serial Bus 
Protocol (SBP), replacements for 
IDE and SCSI controllers, and the 
Open Host Controller Interface 
(OpenHCI). 
One goal of the SBP is to define a 

device model that’s acceptable to disk 
drive vendors looking for an evolution 
from SCSI and ATAPI. Another goal 
of SBP is to fully exploit the underly¬ 
ing capabilities inherent in 1394 
busses, while balancing between im¬ 
plementation complexity and protocol 
comprehensiveness. Because the 
competition in the mass-storage mar¬ 
ket is so intense, cost of the interface 
has become a major factor. 

Since the SBP was drafted, the 
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complexity of its implementation has 
prevented widespread acceptance by 
the industry. However, momentum is 
now streamlining SBP to allow a 
lower cost implementation. Isochro¬ 
nous transactions have been made an 
optional part of SBP and Autosense 
requirements have been eliminated. 
In addition, SBP’s interface model 
has been altered to use object-ori¬ 
ented Object Resource Broker 
(ORB) technology rather than emu¬ 
lating SCSI commands, data, and 
status protocols. Object-oriented 
communication allows SBP over 1394 
busses to be more efficient while pro¬ 
viding the flexibility to integrate fu¬ 
ture devices without rendering the 
underlying protocols obsolete. 

The transfer rate of hard-disk dri¬ 
ves is constantly increasing. Conse¬ 
quently, a higher speed version of the 
1394 bus will be needed before the end 
of the century. The current goals of 
the IEEE 1394.2 working group in¬ 
clude creation of a 1.2-Gbit/s serial bus 
with application layers which are the 
same as those for existing 1394 bus. 
The working group also will strive to 
make 1394.2 busses scalable to 4.8 
Gbits/s, however the physical layer 
and the fundamental architecture also 
will be changed. IEEE 1394.2s will 
not be plug-compatible with IEEE 
1394s, therefore legacy hardware will 
not be directly compatible. 

Running At 1 Gbit/s 
A second approach is to run 1394 

buses at 1 Gbit/s. However, at higher 
data rates, the maximum achievable 
cable lengths will be much shorter. In 
addition, the encoding scheme will 
likely change above 400 Mbits/s, and 
may add cost to this higher speed so¬ 
lution to achieve lower-speed compat¬ 
ibility. Therefore, this approach can 
work for inside the box connections. 
When the 1394 goes outside the box, 
the transfer rates will have to be 
downgraded to 400Mb/s. 

One of the reasons that the 1394 bus 
had not gained acceptance as a mass¬ 
storage interface previously, is the in¬ 
herently high gate count required for 
a 1394 host controller. However, the 
prospect of large volumes of consumer 
electronics interfaces combined with 
improved silicon processes are leading 
to lower-cost 1394 implementations. 
As low-cost mass-storage options be¬ 

come available, a single bus can con¬ 
nect both the internal mass storage 
and external peripherals. Therefore, 
the mass-storage interconnect con¬ 
troller, such as IDE or SCSI, can be 
replaced by the 1394. Eliminating mul¬ 
tiple interconnect methods helps re¬ 
duce overall system costs. 

Conversely, putting both internal 
mass storage and external peripherals 
on one bus can pose many problems. 
Although the 1394 bus supports up to 
400 Mbits/s, one DVCR HDTV quality 
data stream will need 50 Mbits/s of 
bandwidth. If the DVCR device was 
implemented with 100-Mbit/s transfer 
capability, over 50% of the bandwidth 
will be consumed with overhead. 
Mass-market single-user PC hal’d dri¬ 
ves can easily consume more than 160 
Mbits/s. A DVCR with a 100-Mbit/s 
transfer capability can barely have 
both the video data stream running 
and the 160-Mbit/s disk drive working 
at the same time, even with a 400-
Mbit/s host controller. Because there 
are few 100- and 200-Mbit/s implemen¬ 
tations available today, peripheral 
vendors should be encouraged to mi¬ 
grate to 400-Mbit/s implementation as 
soon as possible. 

The OpenHCI promotes the use of 
one software-hardware interface. 
This arrangement allows multiple 
host-controller vendors to design the 
controllers with a common hardware 
register set and software interface. 
The OpenHCI saves the vendors the 
cost and time of developing and test¬ 
ing software, as well as distributing 
software drivers. It also eases soft¬ 
ware support on the vendors them¬ 
selves. 

The design goal of the OpenHCI is 
to balance the complexity of the 
hardware and the cost savings of the 
software while maintaining the effi¬ 
ciency of the host controller’s de¬ 
scriptor base control. The con¬ 
troller’s efficiency is governed by the 
interaction of the software with 
hardware registers, and of the host 
controller with host memory. It 
should selectively enable and disable 
interrupts occurred from receiving 
packets to lower the interrupt count. 
Multiple isochronous input and out¬ 
put channels also are supported. 

In a PC environment, many differ¬ 
ent classes of devices could be em¬ 
ployed, such as mass storage, 

DVCRs, camcorders, and printers. A 
Device Classes specification de¬ 
scribes the software interface to pop¬ 
ular devices having common behav¬ 
iors and functions. This specification 
lets operating-system vendors sup¬ 
ply standard drivers for particular 
classes of devices. As a result, device 
vendors won’t need to supply and 
support their own software drivers. 
However, device vendors still can 
provide and distribute their own dri¬ 
vers if the drivers offer significant 
differentiation for their products, or 
if their devices don’t belong to one of 
the Device Classes. 

An Open-Memory Bus 
The IEEE 1394 is basically de¬ 

signed as an open-memory bus. Local 
memories on each node are directly 
accessible by all other nodes on the 
bus. Because there’s no firewall pro¬ 
tection against unauthorized access, 
disastrous consequences such as 
hard-drive corruption could occur if 
erroneous access was generated 
from a node’s software glitch or from 
any hostile device. The goal of Bus 
Security is to protect the internal de¬ 
vices and host memory from corrup¬ 
tion by external devices without rais¬ 
ing the cost of the system. 

One possible bus-security solution 
would employ Global Unique IDs 
(GUIDs) to all external 1394 devices. 
These IDs would establish a trust 
model for specific operations. During 
the negotiation phase of two nodes, 
the GUIDs are exchanged and the 
trust structure is established. In the 
case of boot devices, the device ID 
can be maintained at the CMOS 
level. For non-boot devices, the oper¬ 
ating system can maintain the GUID 
codes. This GUID model may slightly 
raise the cost of the external device 
due to the fact that an additional 
ROM might be needed. The trade-off 
is that it allows greater use of the bus 
bandwidth by not requiring the oper¬ 
ating system to intervene in every 
data packet. 
The IEEE 1394 specifies that a 

node may be a power source, a power 
sink, or self-powered. Because there 
may be more than one source, they 
must be diode isolated to the power 
pair on the cable such that current 
from a node providing a higher volt¬ 
age does not flow into sources of lower 



Fast Reliable. Affordable. 

Needham’s Device Programmers 
Now the easiest and most cost-effective way to 
read, program and verify 2716-8 megabit 
EPROMS. Support for Micros, Flash, EPROM, 
16-bit, PEDs, and Mach (call for support list for 
specific models, or download demos from our 
BBS or web site). 

Easy to use menu driven software features on-line 
help, and a full-screen editor. Support for macros, 
read and save to disk, and split and set options. 

For more information call 

(91 6) 924-8037 

• Free technical support 

• Free software upgrades 

• 1 to 2 year warranty on all 
parts and labor 

• 30-day money-back guarantee 

• Made in the U.S.A. 

• All models include software, 
on-line help, cables, and 
power transformers 
(where applicable) 

NEEDHAM ELECTRONICS, INC. 
4630 Beloit Drive, #20, Sacramento, CA 95838 
FAX (916) 924-8065 • BBS (916) 924-8094 
(Mon. - Fri. 8 am - 5 pm, PST) 
http://www.needhams.com/ 

READER SERVICE 169 



BOARDS & BUSES IEEE 1394 SERIAL BUS 

output voltage. The output voltage of 
20 to 33 V de is carried on the cable, up 
to 1.5 A per cable (Fig. 1). 
One problem with the current 

method is that the bus manager can’t 
exactly determine how much power 
is really available from the bus. A 
power supply designed with mini¬ 
mum output current may dominate 
the bus’ power because it has the 
highest voltage output. When one 
supply dominates the power, other 
sources can’t add incrementally to 
the bus. If another power-consuming 
device (or in the worst case, a tree of 
power sinking devices) is added to 
the bus, it may crash due to power 
loss. The newly proposed method 
limits the fanout of the power source, 
and avoids multiple bus-powered de¬ 
vices sharing the same power source. 
The rules specify that: 

• Bus powered devices must be 
endpoints. Bus powered devices 
should have only one 1394 bus con¬ 
nector, thereby eliminating the 
chance of having multiple bus-power 
devices chaining together into one 
source. 

• Each port of the power source 
must be individually diode isolated, 
eliminating the distribution of power 
across segments. 

• Self-powered devices must 
power their own physical layer 
(PHY) at all times. If the device is 
wall-plugged, it’s responsible for the 
power of its own PHY. This specifica¬ 
tion ensures that the PHY performs 
the data repeater function at all 

times. If the device is powered off, 
some forms of trickle power must ex¬ 
ist to maintain the PHY, otherwise 
any downstream nodes will be iso¬ 
lated. 

•The distance from source to sink 
can’t exceed three hops/cable. This 
design limits the distance required 
for passing power along the cable, 
thereby avoiding excessive power 
losses in the cable from the power 
pair’s resistance. 

Electrical isolation protects de¬ 
vices from limiting current flow in 
the green-wire ground. By providing 
an interface between parts operating 
at the same or different voltages, it 
allows either side to be indepen¬ 
dently powered down. The internal 
enclosure’s local supply provides ex¬ 
ternal cable power, internal device 
(core logic) power, and link power. 
The signal isolation occurs between 
the PHY and link ICs. It doesn’t mat¬ 
ter how the link function is physically 
implemented as long as it’s electri¬ 
cally isolated from the PHY. The 
PHY interface to the link chip should 
be designed with isolation in mind. 
Pin count should be kept to a mini¬ 
mum and data rates held constant. 
The cable power regulator must be 
isolated from the overall system 
power-distribution ground. It also 
must be diode-isolated from the cable 
power connection to avoid sinking 
power, if the external cable’s voltage 
is higher than the cable power-sup¬ 
ply voltage in this enclosure or if the 
internal power supply itself is turned 

off (Fig. 2). 
This design also illustrates an¬ 

other feature of the 1394’s physical 
architecture—the use of external ca¬ 
ble power for powering the PHYs. 
The power available from the cable 
can be very highly unregulated. It 
must be between 20 and 33 V, and 
therefore, is nearly always unsuit¬ 
able for direct use as PHY power. A 
regulator will typically be used be¬ 
tween the external cable power and 
the PHYs. In this case, the external 
cable ground is connected only to the 
regulator and the PHY—it can’t be 
connected anywhere else inside the 
enclosure. 

For floating devices, such as a 
portable PC, an integrated PHY-link 
IC could be used without PHY-link 
isolation. If the portable is powered 
or charged from an ac power line, the 
burden of electrical isolation is put 
on the power brick. Note that extra 
precautions must be put on external 
connectivity. Parallel and serial 
ports where portables are connected 
to ac- powered devices can be used 
to provide grounding. The rule of 
thumb is that any floating device 
equipped with external connections 
to ac-powered devices must be 1394-
bus isolated. 

For 1394-bus usage to become 
widespread, semiconductor vendors 
need to gear up to produce standard¬ 
ized 1394 PHYs and support compo¬ 
nents using advanced high-volume 
processes and increasing levels of 
functional integration. Initial imple¬ 
mentations will likely consist of add¬ 
ons and modifications to existing PC 
designs, however the pressures of 
the consumer-electronics market 
will provide momentum to quickly 
move beyond the kludge stage and 
into robust, building-block imple¬ 
mentations. 

Gregory Urban, a marketing 
manager for National Semiconduc¬ 
tor’s Strategic Business Unit for 
the Personal Systems Group, 
holds a BSE E from the University 
of Illinois. 
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2. To provide electrical isolation, the cable power regulator must be isolated from the overall 

system power-distribution ground. In addition, the power regulator must be diode isolated from 

the cable power connection. 
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onalog/digital support Automatic insertion of 

■eus* of hierarchical blocks GMIN steop-ng Io* 
qualifier Io synchronize doto Userdefmed trigger 

COMPONENTS 

flexible analysis (described below) 

ndord SPICE 

Switch, CurrentControlled Switch PuU-Up Resistor 

ANALYSES 

and PChannel MOSFETs 

Vohoge Regulator 

loge Gales AND. OR. NOT. NOR. NAND. XOR 

Decoded Bargraph 

7402 

7425. 

High-End Features 
7491. 7492. 7493 

74395 74445 74465 

4015. 

4082. 

Powerful Analyses 
MODELS 

Diodes 
VIRTUAL TEST INSTRUMENTS 

riggermg posi 

C^LL 800-263-5552 
Fax: 416-977-1818 Internet: http://www.interactiv.com CompuServe: 71 333,3435/ BBS: 416-977-3540/ E-mail :ewb@interactiv.com 

YES 

YES 

OVER 

OVER 

OVER 

EACH 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

7454 
7476 

4086. 
4069. 

100 

200 

8,000 

DEVICE 

7426 
7439 

7455. 
7477 

30-DAY MONEY-BACK GUARANTEE 
VERSION 5.0 FOR WINDOWS 95/NT/3.1 . 

74xx 1C» 7400 
7408. 7409. 
7421, 7422 
7432. 7433 
7447 7451. 
7474. 7475. 

Current. VoliageConirolled Voirage Voilage 
Controlled Current. CurrentControlled Voltage 
CurrentControfled Current. AM FM. Vcc. Clock 

74244 74251. 74253, 
74280. 74290 74293 

. 74353 74365 

4023. 4025. 4028. 4030. 4040. 
4068 4069 4070. 4071. 4073 

Polynomial. PieceWise linear Controlled. Voltage 
Controlled Oscillator and Nonlinear Dependent 

WEW' Electronics Workbench EDA with analog, digital 
and mixed A/D SPICE simulation, a full suite of analyses 
and over 8,000 devices. Absolutely the easiest interface to 
learn and use. And priced for today's expense account, not 
next year's budget. 

You'll be working productively in 20 minutes, and creating 
better designs faster. We guarantee it. 

MIXED ANALOG/DIGITAL 

ANALOG ENGINE 

DIGITAL ENGINE 

VIRTUAL INSTRUMENTS 

ON-SCREEN GRAPHS 

ANALOG COMPONENTS 

DIGITAL COMPONENTS 

DEVICE MODELS 

TEMPERATURE CONTROL 

MONEY-BACK GUARANTEE 

TECHNICAL SUPPORT 

DC OPERATING POINT 

AC FREQUENCY 

TRANSIENT 

FOURIER 

NOISE 

DISTORTION 

PARAMETER SWEEP 

TEMPERATURE SWEEP 

POLE ZERO 

TRANSFER FUNCTION 

DC SENSITIVITY 

AC SENSITIVITY 

WORST CASE 

MONTE CARLO 

4107. 4019. 4024. 4027 
4072. 4075. 4077. 4078 
4516, 40103 

7412. 7415. 7420. 
7427. 7428. 7430. 
7440 7442 7445 

7478. 7486 7490 

YES, INTERACTIVE 

SPICE 3F5, 32-BIT 

NATIVE, 32-BIT 

30-DAY 

FREE 

INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, #068, 
North Tonawanda, New York 141 20-2060/ Telephone 416-977-5550 
TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOIDERS OFFER IS IN U S DOUARS AND VAUD ONLY IN THE UNITED STATES 
AND CANADA All ORDERS SUBJECT TO $15 SHIPPING AND HANDUNG CHARGE 

74257. 74258. 74273. 
74298 74350. 74352 
74367. 74368. 74373 
74378. 74379. 74393, 
74466 

Electronics 
Workbench EDA 

GREAT 
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BOARDS & BUSES PRODUCTS 
COMPUTER SYSTEMS DESIGN 

Able to reduce the complexity of multimedia subsystems, the VxP195 
multimedia controller developed by Aura Vision Corp., Fremont, Calif., lets 
designers create full-function multimedia cards. These cards can handle 
video applications such as PC-based video editing, videoconferencing, and 
playback of MPEG-2 streams from DVD players and digital-video broad¬ 
casts. The chip simplifies the integration of data from multiple non-PCI au¬ 
dio-video sources (MPEG 1 and 2 decoders, audio codecs, Intercast decoders, 
etc.), requires only one PCI bus slot, and supports YUV and all popular RGB 
formats. On the chip are four major DMA pipelines—video in/out, audio 
in/out, coded MPEG or video-blinking interval, and bit-mask clipping—that 
act as data buffers between the multimedia devices and the PCI bus. The 
video channel supports simultaneous DMA transfers of capture and display 
data. As a result, the chip can execute up to five simultaneous DMA opera¬ 
tions. With the multiple pipelines, the chip can enhance, scale down, and crop 
or filter the incoming video stream. Interpolation is performed for both hori¬ 
zontal and vertical scaling, and the Luma and chroma filters are two-dimen¬ 
sional. A dedicated 64-byte clipping FIFO buffer overlays a video window 
with a graphics window; it supports both pixel-by-pixel or rectangular over¬ 
lays. The chip’s video module interface (VMI) port allows video data to be 
sent directly into a VGA subsystem’s video port, thus avoiding PCI bottle¬ 
necks in systems where available bandwidth is limited, such as CCIR656 and 
MPEG-2 applications. Samples are available, and in large quantities, the chip 
will sell for less than $20. Contact Jens Jensen, (510) 252-6800. 

Users of workstations that employ SPARC-based CPU modules now have 
an upgrade option that delivers single or dual CPUs running at 180 MHz. De¬ 
veloped by Ross Technology Inc., Austin, Texas, the hyperSPARC MBus up¬ 
grade modules incorporate one or two hyperSPARC processors and tightly-
coupled 512-kbyte secondary caches. The upgrade cards are the company’s 
first based on the their enhanced version of the hyperSPARC CPU. Systems 
such as the SPARCstation 10, 20 and SPARCserver 630/670 and 690, or com¬ 
patibles, can readily be upgraded with this “user” installable upgrade module. 
Based on a 0.35-micron triple-level metal CMOS process, the 180-MHz hyper-
SPARC CPU, cache and system controller chip, and cache memory—all 
mounted on one substrate—deliver system performance of 200 SPECint92 
and 219 SPECfp92. The dual-CPU version delivers a SPECrate_int92 rating 
of 8893 and a SPEC rate_fp92 rating of9470. An even higher-performance ver¬ 
sion with 1 Mbyte of cache per CPU also is available. To get some of the im¬ 
proved performance, the CPUs incorporate an enhanced on-chip first-level 
cache that packs 16 kbytes of 4-way set associative storage, which reduces 
pipeline stalls. An improved floating-point processor can deliver results in two 
clock cycles rather than three. Contact Matt Gutierrez, (512) 436-2117 or see 
the company’s web site at http://www.ross.com. 
A block-lockable EEPROM designed to support microcontrollers such as 

Intel’s MCS251, as well as 8051, 80196, and 88/188 class processors, provides 
8 kbytes of segmented storage. The X88064 E EPROM, developed by Xicor 
Inc., Milpitas, Calif., is divided into eight 1-kbyte sections, with each section | 
independently lockable, or multiple sections can be combined under a single ! 
lock. Incorporated on the chip is a mutiplexed address/data bus that allows ! 
seamless connection to buses on the 8051, 80196, and 88/188 processor fami- ; 
lies, eliminating the need for additional control-logic support circuitry. The ' 
chip supports toggle-bit polling, and page-mode writing. In the page mode, ¡ 
up to 32 bytes are written simultaneously. The fast address/data bus allows ! 
memory accesses in just 60 ns. In the active mode, the chip draws 30 mA ! 
from a 5-V supply; on standby the current drops to under 0. 15 mA. Available ; 
in a 24-lead SOIC or plastic DIP, the chip costs $4.50 each in lots of 10,000. ¡ 
Contact Gary Craig at (408) 432-8888. 

! Employ Videoconferencing 
; From The Rood 
I 
I Videoconferencing from the road is 
! now possible using the Global Phone 
¡ 1.5 software from VIC Hi-Tech Corp. 
¡ The necessary hardware is a video 
¡ camera, a video-capture PC Card, and 
! a notebook computer with a telephone 
I connection. The complete package 
i permits two-way live videoconferenc-
¡ ing with simultaneous voice, data, and 
video transmissions over standard 
telephone lines. A white-board feature 
allows application sharing and joint 
viewing of images or documents. Up 
to eight sites can be linked simultane¬ 
ously over a LAN or WAN TCP/IP 
network. The company offers a Type I 
PC Card that’s compatible with the 
Global Phone 1.5. The software sup¬ 
ports compression and decompression 
of PAL, NTSC, S-Video, composite, or 
monochrome images within a Win¬ 
dows 95 environment. The Global 
Phone 1.5 software sells for $149. The 
enabling PC Card costs $415. Video 
cameras range from $299 to $2569. 
VIC Hi-Tech Corp., 2221 Rosecrans 
Ave., Suite 237, El Segundo, CA 
90245; (310) 643-5193; 
http://www. vic-corp, com 
CIRCLE 493 

Chip Connects USB To 
PCI Local Bus 
The USB0670 PCI-to-USB controller 
chip is suitable for desktop PCs, 
portable computers, docking stations, 
PDAs, and other platforms. The part, 
housed in a 100-pin package, lets sys¬ 
tem designers bring USB-enabled 
products to market quickly. Based on 
the OpenHCI specification, the part 
also complies with the PC97 Hard¬ 
ware Design Guide. It handles most of 
the USB protocol processing, elimi¬ 
nating any associated latencies, as 
well as the the extra overhead from 
the host microprocessor. Software 
support is available from the company. 
Operating-system support comes bun¬ 
dled with the latest version of Win¬ 
dows 95. The USB00607 USB-to-PCI 
controller is available immediately. 
CMD Technology Inc., 1 Vanderbilt, 
Irvine, CA 92618; (714) 454-0800; 
http://www. cmd. com 
CIRCLE 494 



6:1 Space Savings! 
ROHM Digital Transistors Increase Density, Lower Costs! 

Squeeze more 
functions into existing 
board space and gain 
a double-handful of 
manufacturing benefits— 
with digital transistors 
from Rohm! 

Free up 
Board Space 

These innovative devices 
combine up to two transis¬ 
tors and four resistors into one 
component. So they increase a 
circuit’s functional density 
each time you include one. 

In inverter or relay drive 
circuits, for example, all the 
functions of a transistor switch 
are present in one part. One 
resistor controls the base cur¬ 
rent; the other works as a pull¬ 
down resistor to cut off transis¬ 
tor operation. The built-in bias 
resistor allows inverter circuit 

ROHM offers a wide 
variety of surface mount 
and through-hole packages 
— with dozens of different 
equivalent circuits — in 
both PNP and NPN polari¬ 
ties. And we offer not only 
100 mA current handling, 
but 500 mA, too! 

Improved Reliability 
Using ROHM’s digital 

transistors not only gives 
you a smaller, tighter 
design — it also gives you 
a better one. Reliability 
improves with reduced 
component count. In driver 
and interface circuits, you 
can count on fewer para¬ 
sitic effects, because of the 
absence of wiring between 
the transistor and resistors. 
The bias resistor has thin-
film construction, so it’s 
completely isolated. 

LOWER COSTS 

costs as well. And with 
fewer parts to purchase, 
stock, handle and place, 
you get cost savings that 
continue over the life of 
your product. 

WE CAN HELP YOU! 
Want to find out more? 

Just give us a call, and 
describe your application. 
We can show you how 
ROHM’s digital transistors 
can improve your design. Many Choices 

Available 

configuration 
without an 
external resistor 
for input. 

Not only do these 
components simplify 
design, but they 
reduce assembly 
time and inventory 
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http://www.rohmelertronics.com 

1 800-955-ROHM 
FAX (615) 641-2022 

RDHm 
Excellence in Electronics 

ROHM Corporation 
ROHM Electronics Division 

3034 Owen Drive, Nashville, TN 37013 

ISO 
9002 
Cl RTIFIFD 



BOARDS & BUSES 

Looking 
for 

Consultants? 

IEEE-USA’s Directory of Electrotechnology 

Consultants is a must for 
any company or institution 

that uses technical or 

management consultants. 

The Directory lists 
independent consultants 
who are operating as sole 
practitioners or in small 
businesses and also gives 

detailed information 
regarding specific areas of 
expertise. 

Prepared by the 
Coordinating Committee of 
the Alliance of IEEE 
Consultants’ Networks, the 

Directory is available as a 
searchable database on the 
Web at <http://www.ieee.org 
/usab/DOCUMENTS/ 
CAREER/AICN/dbform. 
html>. 

Or, for a free hard-copy 

version, contact Bill 
Anderson at: 

THE INSTITUTE OF ELECTRICAL 

AND ELECTRONICS ENGINEERS. INC 

IEEE United States Activities 
1828 L Street. NW, Suite 1202 
Washington, DC 20036-5104 

Phone: 202-785-0017 Fax: 202-785-0835 
Email: w.anderson@ieee.org 

PRODUCT FEATURE 

Add RAID On Motherboard Or As An 
Add-In Card Using Three-Chip Set 

Mylex Corp.’s scalable RAID 
products are broken into three 
configurations of products: 

chip-level, board-level, and a half-
and-half hybrid solution. Each takes 
advantage of a three-part chip set. 
The chip-level part, called Rome, is 
designed to be embedded onto a 
motherboard. OEMs can put the 
RAID functionality on the board for 
the most cost-effective solution. The 
three chips are the Í960RP 32-bit 
RISC processor, the MYL-86138 co¬ 
processor, and the BA-81C15 Ultra¬ 
SCSI I/O coprocessor. 

The Í960RP performs all of the I/O 
processing functions, freeing the host 
CPU for other tasks. The MYL-86138 
functions as the XOR engine, gener¬ 
ating parity information needed for 
RAID level 5 fault tolerance and 
write performance. It also functions 
as a cache controller to increase the 
speeds of reads and writes. The 
BA-81C15 minimizes the SCSI com¬ 
mand overhead by reducing the num¬ 
ber of interrupts generated to the 
host CPU. 
The board-level product is called 

the DAC960PG. It’s an add-in card 
that connects to the PCI bus, offering 
up to three SCSI channels. The board 
lets OEMs treat RAID as an upgrade 
that doesn’t require any motherboard 

real estate. Lastly, the DAC960PC is 
a product that’s part motherboard so¬ 
lution and part add-in card. In this 
configuration, the Í960RP and MYL-
86138 part would reside on the add-in 
card, while the BA-81C15 chip would 
be on the motherboard. The purpose 
of this setup is to give RAID function¬ 
ality to systems that are already 
SCSI-enabled (but not RAID-en¬ 
abled). The DAC960PC would plug 
into one of the existing PCI slots. 

All of the products are compatible 
with the company’s Global Array Man¬ 
ager, an integrated RAID software 
package that allows network adminis¬ 
trators and end users to remotely mon¬ 
itor, configure, manage, and add stor¬ 
age to the RAID system. Support is 
available for most standard operating 
systems, including Windows NT, Net¬ 
ware, OS/2, Unix, and Solaris. 

The DAC960PC will sell for about 
$950. The DAC960PG ranges from 
$1050 to $1350, depending on the 
number of channels. Rome prices 
vary depending on SCSI channel con¬ 
figurations and volume. 

Mylex Corp. 
3455 1 Ardenv/ood Blvd. 
Fremont, CA 94555 
(510)796-6100. 
CIRCLE 495 
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Processors Accelerate 3D Graphics And Video 

Aimed at high-end graphics sub¬ 
systems, the Virge/DX and 
Virge/GX 3D multimedia accel¬ 

erators provide 30-frame/s perfor¬ 
mance in DRAM, SDRAM, or SGRAM 
systems. Features of the chips include 
an integrated 170-MHz RAMDAC, as 
well as mip-mapping and trilinear fil¬ 
tering to remove visual artifacts. A 
transparency capability enables real¬ 
istic rendering of objects like glass, 
water, and plastics. Atmospheric ef¬ 
fects such as fog and depth cueing en¬ 
able the rendering of real-world envi¬ 
ronments. Lastly, a buffer speeds the 
removal of hidden surfaces to improve 
overall quality and visual perfor¬ 
mance. In addition to accelerating 3D 

games, the Virge GX/DX chips are 
suited for next-generation business 
desktop applications, including data 
visualization, and accelerated VRML. 
The difference between the two 

Virge chips is in the memory types 
that they support. The DX works 
with DRAM, while the GX operates 
with SDRAM or SGRAM. Both parts 
are available now. In lots of 10,000, 
the Virge/DX sells for $28 each, and 
the Virge/GX costs $29 each. 

S3 Inc. 
2770 San Tomas Expwy. 
Santa Clara, CA 9505 1 
(408) 980-5400 
CIRCLE 496 
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Higher efficiency. Lower cost. 
Cleaner switching. 

LOW CHARGE 

Power: MOSFET 

• Optimized for high-frequency, high-voltage applications 
like power supplies and lighting ballasts. 

• Dramatic cost and performance improvements for 
your designs. 

• 85% reduced Miller capacitance significantly 
improves dv/dt immunity. 

Higher Efficiency 

By simply plugging in our Low 
Charge HEXFETs, your existing 
design will switch faster and with 
greater efficiency, thanks to a gate 
charge reduction of 40%. 

Lower Cost 

Or, on your next design, take 
advantage of the Low Charge 
HEXFET's improved dv/dt immunity 
to reduce or eliminate your 
snubber circuitry. Reduce your 
gate drive costs with its lower 
gate charge. And eliminate your 
gate clamping zeners with its 
3OV maximum VgS rating. 

Cleaner Switching 

TO-247 

©1997 International Rectifier Corporation. 

IQR 
IRFP35OLC--4OOV, .300. ISA 
IRFP36OLC—4OOV, .20 Li. 23A 
IRFP45OLC-5OOV, 400. 16A 
IRFP460LC-500V. .270. 20A 
IRFPC5OLC-6OOV. .600. 13A 
IRFPC6OLC-6OOV, 40O, 16A 

Or, if you have an existing design 
that rings or oscillates, you can 
use the Low Charge HEXFET 
(plus a larger gate resistor value) 
to achieve cleaner gate drive 
waveforms at the same frequency. 

For the same gate drive. Low 
Charge HEXFET power MOSFETs 
cut switching time in half. 

Fax-On-Demand: Doc #151 
US 310-252-7100 
UK 44 1883 733 420 
Internet: http://www.irf.com 

For a complete list of IR Low Charge HEXFETs, call our 
Fax-On-Demand system. 

TO-22O 
IRF74OLC--4OOV, 550. 1OA 
IRF84OLC-5OOV. .850, 8A 
IRFBC4OLC-6OOV. 1.20. 6.2A 

Low Charge HEXFETs 
are the solution 

International 
IOR Rectifier 
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BOARDS & BUSES 

1-800-
WE-PREVENT 

CALL TO RECEIVE 
FREE INFORMATION 
ON HOW TO FIGHT 
VIOLENT CRIME. 

fiCRIME 
Serviço 0Í Crime Prevention Coalition 

This Publication and U S Department of Justice 

PRODUCT FEATURE 

Shared-Memory-Architecture Graphics 
Controller Eliminates North-Bridge Chip 

The purpose of a unified-memory architecture is to save cost by re¬ 
ducing the memory requirement 

in a PC. By integrating a PC system 
controller and multimedia accelera¬ 
tor onto one chip, the 86C551 goes 
one step further. It eliminates the 
need for the North Bridge controller 
chip. S3 says the part supports a 
shared-memory architecture (SMA). 
The graphics frame buffer can 

range in size from 512 kbytes to 4 
Mbytes, depending on need. Graph¬ 
ics performance is improved because 
data is always transferred between 
the graphics controller, memory, and 
the CPU over a 64-bit bus. 

The 86C551 supplies an integrated 
direct-mapped write-back secondary 
cache controller and supports various 
SRAM types. The DRAM controller 
supports fast-page, extended-data-

output, and synchronous DRAMs 
with programmable timing. The 
graphics acceleration is produced by 
the S3 Trio64V+ accelerator, which 
also offers video acceleration. The 
streams processor allows mixing of 
three separate display streams. It also 
can do on-the-fly stretching and blend¬ 
ing of a primary RGB stream with a 
secondary RGB or YUV video stream 
while the hardware cursor overlays 
the other two streams. 

The 86C551 is housed in a 388-pin 
BGA package. Available now, the chip 
sells for $30 each in lots of 10,000. 

S3 Inc. 
P.O. Box 58058 
2770 San Tomas Expwy. 
Santa Clara, CA, 95052 
(408) 980-5400. 
CIRCLE 497 
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Single-Chip Fibre Channel Controller 
Supports 1-Gbit/s Transceivers 

High-bandwidth SCSI applica¬ 
tions are the target for the 
ISP2100 PCI-to-Fibre Channel 

controller. The chip supports 1-Gbit/s 
transceivers, enabling direct connec¬ 
tion to copper or fiber-optic cabling. 
The part is manufactured in a CMOS 
process, reducing the cost from pre¬ 
vious products that were fabricated 
using gallium arsenide. 

The ISP2100 single-chip controller 
supports a 264-Mbyte/s, 64-bit PCI 
host interface, a RISC processor that 
manages the data flow between the 
host system and the Fibre Channel in¬ 
terface, and a 1-Gbit/s Fibre Channel 
engine. The engine manages the Fibre 
Channel interface at the protocol 
level. By definition, Fibre Channel 
maps several common transport pro¬ 
tocols, allowing it to merge high-speed 
I/O and networking functionality. 
The ISP2100’s three concurrently 

operating DMA channels support a 
64-bit internal data path to help en¬ 
sure maximum throughput. Specifi¬ 
cally, the channels handle the com¬ 

mand information, and the transmit 
and receive data. 

The ISP2100 is housed in a 256-pin 
ball grid array. Samples of the chip 
are available now, with production 
commencing later in the first quar¬ 
ter. Prices start at $150. 

QLogic Corp. 
3545 Harbor Blvd. 
P.O. Box 5001 
Costa Mesa, CA 92628 
(800) 662-4471 or 
(714) 438-2200. 
CIRCLE 498 

RICHARD NASS 
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SEPTEMBER 24-28, 1997 

The China International Exhibition Center 
Beijing, China 

CHINA INTERNATIONAL ELECTRONICS EXHIBITION 
Cl EE '97 is sponsored by the Ministry of Electronics Industries 
(MEI) of the Peoples Republic of China and organized by the 
China National Electronics l/E Corp. (CEIEC) and the China 
Council for the Promotion of International Trade (CCPIT). 

Cl EE '97 is known for its consistently 

high-quality base of attendees. These 

attendees are influenced by the show's 

organizers, CEIEC and CCPIT The CEIEC is 

the US$2.5 billion import-export arm of 

JOIN US AT . 
CHINA'S LARGEST 
ELECTRONICS 
EXHIBITION MF 

the Ministry of Electronics Industry and the 

seventh largest trading company in China. 

Prior to the show, Exhibitors will be able 

to utilize the CEIEC's extensive network of 

41 branch offices and over 100 affiliate 

electronics companies in China to distrib¬ 

ute information and literature to buyers 

and specifiers of overseas electronics 

products throughout the country. Exhibi¬ 

tors will also have the inside track on 

import/export information and be able to 

take advantage of meetings and trade 

negotiations during the show. 

AT THE 1995 SHOW: 
502 EXHIBITORS 

from over 15 Countries 
Over 200,000 Attendees 

from China's 
electronics companies 

Call your ELECTRONIC DESIGN CHINA sales 
representative today for complete details. 

Don't wait. Reserve your company's booth today. 
408/441 -0550, ext. 101 ; fax: 408/441 -6052. 

WHO SHOULD EXHIBIT? 
Cl EE '97 will showcase a wide range of 
electronic components, devices, and equip¬ 
ment. The profile of exhibitors includes 
manufacturers of the following: 

• Surface-Mounted Components 
• Semiconductor Devices 
• Vacuum Devices 
• Integrated Circuits 
• Connectors 
• Switches, Keys & Relays 
• Wire & Cable 
• Materials 
• PCB 
• Communications Equipment 
• Production Assembly Equipment 
• Test & Measurement Equipment 
• Power supplies 
• and more... 

A PENTON PUBLICATION 
Official U S. Sales Representative for China's Largest Electronics Show 



BOARDS & BUSES PRODUCTS 

Sparc-Compatible 
Workstations Hold Dual CPUs 
The Ultima 1 and 2 Sparc-compliant 
workstation and server platforms 
are built with a modular design, al¬ 
lowing users to upgrade from a sin¬ 
gle-processor system to dual CPUs. 
The difference between the two mod¬ 
els is in the number of processors. 
Both units can hold UltraSparc 

processors, ranging in speed from 
167 to 250 MHz. In addition, the Ul¬ 
tima 1 can hold 1 Gbyte of DRAM, 
while the Ultima 2 has room for 2 
Gbytes. Support for 100-Mbit/s Fast 
Ethernet and 20-Mbyte/s fast and 
wide SCSI is integrated directly 
into the workstations’ motherboard, 
leaving users with four available 
SBus slots for customization. The 
systems are built with a unique 

Xantrex Gives Your Next Project 
A Powerful Head Start. 

Power Supplies That Deliver Power You Can Rely On. 

Imagine the flexibility to control power 
sources anyway you want! Well you can with 
Xantrex power supplies. Now you'll have no 
limits on your ability to create and test your 
next innovative project. Xantrex guarantees 
consistent, precisely-controlled power. Choose 
from a wide variety of products -60 watts to 6 
kilowatts. Control them with 10 turn pots to fibre 
optics. Or, tell us what your specific needs are 
and we'll design and deliver a customized power 
supply-on time and on budget. 

When you order your power supply 
from Xantrex, we're all involved to ensure 
you get what you need exactly! And, we 
pay the shipping costs. Order from Xantrex 
today and receive the benefits of reliable 
power. Call 1-800-667 8422. 

XANTREX 
The Power To Rely On 
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chassis design that employs sliding 
trays for easy upgrades and mainte¬ 
nance. Prices for the Ultima 1 work¬ 
station start at $9995, with a 167-
MHz processor, 64 Mbytes of DRAM, 
and the Solaris operating system. In 
a similar configuration, the Ultima 2 
sells for $14,995. 

Axil Computer Inc. 
3151 Coronado Dr. 
Santa Clara, CA 95054 
(800) 284-AXIL or 
(408) 486-5700 
http://www. axil, com 
CIRCLE 630 

Pentium-Based VME 
SBC Runs PC Software 
The E128 Pentium-based single¬ 
board computer combines the ad¬ 
vantages and versatility of both the 
VMEbus and the personal com¬ 

puter. With a microprocessor rang¬ 
ing in speed from 75 to 166 MHz, the 
board is built with an internal PCI 
bus. The on-board PCI-based Super 
VGA controller supports standard 
monitors as well as flat-panel dis¬ 
plays. The VME-PCI interface is 
implemented using the Universal 
chip from Tundra Semiconductor. 
Expansion is handled through a 
PC/104 interface. A network con¬ 
nection can be made over 10Base-5, 
10Base-2, or 10Base-T. Main mem¬ 
ory can be expanded to 128 Mbytes 
using standard SIMMs. The board 
can run all PC-compatible software, 
including Windows 95, Windows NT, 
and DOS. Prices for the E128 board 
start at $4920, with large quantity 
discounts available. 

American Eltec Inc. 
101 College Rd. East 
Princeton, NJ 08540 
(609)452-1555 
http://www. eltec. de 
CIRCLE 631 



BOARDS & BUSES PRODUCTS 

Single-Board Computer 
Connects To ISA, VL, PCMCIA 
The GMS486-VL is a passive-back¬ 
plane single-board computer that’s de¬ 
signed for industrial and embedded ap¬ 
plications. One of its features is an 
integrated PCMCIA adapter. Any of 
the Intel 486 family of processors can 

reside on the board, allowing users to 
match the processor with their applica¬ 
tion. It is built with a connection to the 
ISA bus as well as the VESA VL-Bus 
local bus. An additional connector 
brings many of the necessary connec¬ 
tion points, including keyboard and 
status LEDs, to the passive backplane. 

The dual PCMCIA interface supplies 
one connector on the board and a sec¬ 
ond for external use. The GMS486-VL 
supplies support for two IDE drives 
and two floppy drives and a parallel 
and two serial ports. Standard configu¬ 
ration includes 128 kbytes of cache 
memory, upgradable to 1 Mbyte. The 
operating temperature ranges from 0 
to 70°C, while the storage temperature 
runs from -20 to 100°C. 

Granite Micosystems 
10202 North Enterprise Dr. 
Mequon, Wl 53092 
(414)242-8816 
CIRCLE 632 

Remote Control Works 
With Internet Boxes 
By employing the RemoteLink, users 
can get one-touch control over today’s 
audio and video components as well as 
Internet appliances. The device com¬ 
bines an Internet-ready remote con¬ 
trol with on-screen displays to deliver 
one-touch control of televisions, VCRs, 
CD players, and Internet-access and 

set-top boxes. While there are similar 
devices available that can access multi¬ 
ple appliances, the RemoteLink offers 
cursor navigation for the Internet box. 
System control is achieved using two 

primary buttons and the on-screen dis¬ 
play. Five other buttons are dedicated 
to specific functions. 

Interlink Electronics Inc. 
546 Flynn Rd. 
Camarillo, CA 93012 
(805) 484-8855 
http://www. interlinkelec, com 
CIRCLE 633 

He’// get this design team 
an air fitter to their exact specs... 
and Bel teure compliant. 
Universal custom-designs air filters that meet UL 94 
requirements for electronics/telecommunications and 
other hi-tech equipment with cooling blowers and 
fans. Fax us your specs and in 5 days you’ll get a pro¬ 
totype for testing. And production units in 1-2 weeks. 

ISO9002 Certified 

Universal air filter 
company 

On Spec. .. On Time. .. Everytime! 

1624 Sauget Ind. Parkway • Sauget, IL 62206 
800-541-3478 • FAX 618-271-8808 • www.uaf.com 

READER SERVICE 127 

SURFACE MOUNT THERMISTORS 

Free Thermistor 
Samples For Testing. 

PTC,Tempsistor and glass encapsulated thermistors. 
These small devices are ideal when fast response 
times and interchangeability are required. 

THERMODISC 
MIDWEST COMPONENTS PRODUCT GROUP 

P.O.BOX 3303, MUSKEGON, Ml 49443 • (616) 777-4100 • FAX (616) 773-4214 

For Free Samples & Technical Assistance... 
Call us today for your FREE test samples and answers to 

any of your technical application questions. 

(616) 777-4100 
READER SERVICE 195 
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BOARDS & BUSES PRODUCTS 

SCSI Host Adapter 
Connects Up To 60 Devices 
By incorporating a quad-channel SCSI 
controller, the UltraConnect series of 
host adapters can connect up to 60 
SCSI peripherals on one PCI-based 
add-in card. With the board, users can 
get four separate channels that offer 
compatibility with UltraSCSI (20 
Mbytes/s), UltraWide SCSI (40 

Mbytes/s), and legacy SCSI and SCSI 
II devices. With the maximum number 
of connected devices, potential storage 
capacity reaches 780 Gbytes in one 
PCI slot. Suitable applications include 
CD-ROM servers, video-on-demand 
systems, and imaging systems. Most 
standard operating systems are sup¬ 
ported. A bundled user-friendly, 
BIOS-resident setup utility, called 
SmartSCSI, lets users boot from any 
channel and control individual device 
configuration and host-adapter termi-
nation.The UltraConnect family of 
SCSI host adapters costs $379. 

Initio Corp. 
290 1 Tasman Dr. 
Suite 20 1 
Santa Clara, CA 95054 
(408)988-1919 
http://www.initio.com 
CIRCLE 634 

Solid-State Disk Processes 
2400 I/Os Per Second 
Up to 804 Mbytes of data can be stored 
in the ESP3080R-V solid-state disk 
drive. Fitting in a 3.5-in. form factor, 
the drive connects to the host through a 
single-connector attachment (SCA-2). 
The drive is a volatile disk, meaning 
that it does not retain data when power 
is removed. Applications that suit such 
a device includes a RAID architecture, 
where the solid-state disk can augment 
an existing cache subsystem to im¬ 
prove overall system performance. The 
drive offers near-instantaneous data 
delivery and can process 2400 I/O re-

quests/s. Data throughput approaches 
the limits of its fast and wide SCSI bus 
(20 Mbytes/s).The drive is bundled 
with plug-and-play software, meaning 
that no special drivers are required. 

Quantum Corp. 
500 McCarthy Blvd. 
Milpitas, CA 95035 
(800) 624-5545 or 
(408) 894-4000 
http://www.quantum.com 
CIRCLE 635 

3.0-in. Disk Drive 
Holds 2 Gbytes 
Designed for portable PCs, the N2160-
3AR hard-disk drive stores up to 2 
Gbytes of information in a 12.5-mm 
high, 3.0-in. form factor. Fitting into 

the Nordic family, the drive lets sys¬ 
tem designers build portable comput¬ 
ers with desktop functionality. The 
drive features SMART capability, in¬ 
tegrated power-management modes, 
an average seek time less than 14 ms, a 
disk rotational speed of 4103 rpm, a 
128-kbyte cache-memory buffer, a 
PRML read channel, and a Fast-ATA 
3, PIO Mode 4 interface capable of 
transferring up to 16.6 Mbytes/s. A 
unique voice-coil-motor manufactur¬ 
ing technique improves the drives 
noise level, heat dissipation, and relia¬ 
bility. An embedded servo eliminates 
the need for thermal recalibration.. 

JTS Corp. 
166 Baypointe Pkwy. 
San Jose, CA 95134 
(408)468-1800 
CIRCLE 636 

Software Lets Users 
Treat Tape Like A Disk 
Users of tape drives can view the pe¬ 
ripheral as a logical hard-disk drive us¬ 
ing the File Xpress. By simulating a 
random-access device, large files can 
be transferred and run directly from 
tape. As a result, multimedia users can 
take better advantage of their avail¬ 
able hard-disk space to run more com¬ 
plex applications. In addition, on-line 
data can be temporarily stored on tape 
to avoid using critical disk space. Ac¬ 
cording to the company, File Xpress 
runs 10% faster than any competitive 
product. The software supports all 
conventional file operations, such as 
delete, copy, move, rename, and exe¬ 
cute. The software supports most pop¬ 
ular peripheral interfaces, including 
ATAPI, SCSI, and parallel port. It 
runs under Windows 95 or Windows 
NT. File Xpress sells for $29. Evalua¬ 
tion copies can be downloaded from the 
Internet for a 30-day live trial. 

Shuttle Technology 
43116 Christy St. 
Fremont, CA 94538 
(510)656-0180 
http://www.shuttletech.com 
CIRCLE 637 

Software Helps NT 
Run On A Portable 
A pair of software products have 
been developed to run the Windows 
NT operating system on a portable 
computer. CardWizard for Windows 
NT is a comprehensive plug-and-play 
product designed for portables that 
includes PC Card functionality. The 
product incorporates such features 
as hot-swapping and automatic re¬ 
source configuration. The second of¬ 
fering, PowerProfiler for Windows 
NT, is a power-management solution 
that works closely with the Windows 
NT operating system. The software 
extends the platform’s battery life by 
adding power-management capabili¬ 
ties to the operating system and also 
allows users to create personalized 
power-management settings. 

SystemSoft Corp. 
2 Vision Dr. 
Natick, MA 01760 
(508)651-0088 
http://www. SystemSoft, com 
CIRCLE 638 



— Just Released — 
Roark’s Formulas for Stress & Strain on Windows® 

See special offer below 

You’re 20, 50, 100 times more productive when you use Roark & Young on TK. 

Easy to Learn. Easy to Use Roark & Young on TK gives you a 
nice and compact report, plus the inputs and outputs are 
neatly organized. You don’t get lost in page after page of 
output as in an electronic handbook or a scratch pad. 

Includes every table in the 6th edition. 
Shows plots of deflection, stress, bending moment, shear force, 
and cross sections at the touch of a key - no setup required. 
Handles superposition of loads 

And now with TK for Windows: 
• Use multiple fonts, cut & paste, the clipboard, and 

more Windows features 
• View multiple windows/plots at one time. 
• Learn quickly with the on-line interactive tutorials 

side-by-side with your TK 

Professor Warren C. Young, 
Author of Roark’s Formulas 

[The ability ofTK Solver to 'backsolve' - that is to let the user change an 
unknown, such as deflection of a plate, to a known or specified value and then 
let a dimension such as plate thickness become an unknown and solve again 
the set of equations with no further effort on the part of the user - can only be 
described as a designer's dream ” 

New Menuing System! 
You’ve heard of paint-by-numbers. Now you can select-by-pictures. 

Regularly 
Roark & Young onTK * $1190 
TK Solver $595 

Special 
$699 
$199 

* Price includes TK Solver for Windows (requires Windows 3. 1 and 4 MB RAM) or TK Solver 2.0 for DOS 
Call for quantity discounts and network pricing 
30-day Money Back Guarantee. 

Penton Education Division 
1100 Superior Avenue 
Cleveland, OH 44114 

(800) 321-7003, (216) 696-7000 
FAX (216) 696-4369 



LOW-NOISE DUAL SUPPLY FOR 
GaAsFET POWER AMP BIAS & VCO 

Compact IC Performs 3 Power-Supply Jobs for Wireless Handsets 
The MAX768 is a small, low-noise, dual-output charge pump with a power-ready indicator. This single IC does three 
important jobs: it biases a GaAsFET power amplifier, powers a voltage-controlled oscillator (VCO) or LCD, and protects 
the GaAsFET by controlling the drain switch until the negative bias is within regulation. It provides positive and negative 
outputs using only low-cost capacitors. Two internal linear regulators provide independently-adjustable low-noise 
regulated outputs. Use it in low-voltage systems where a simple charge-pump inverter is inadequate, or where the VCO 
needs more range to improve phase noise. 

♦ Dual Positive/Negative 
Regulated Outputs: 
±5Vout from 3Vin 

♦ Output-Ready Indicator 
Controls GaAsFET Drain 
Switch 

♦ 2mVp.p Output Ripple 

♦ Synchronizable Switching 
Frequency 

♦ 0.1pA Independent 
Shutdown Controls 

♦ Adjustable Output 
Voltages 

USE A SINGLE Li+ BATTERY TO PERFORM 
THREE POWER-SUPPLY FUNCTIONS 

The MAX768 provides three important functions using only small, low-cost capacitors. 
It simplifies low-voltage designs powered directly from a single lithium-ion or three 
NiCd/NiMH batteries. Order the MAX768EVKIT evaluation board. 

FREE Power Supply Design Guide—Senf Within 24 Hours! 
Includes: Data Sheets and Cards for Free Samples 

CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample 
For Small-Quantity Orders Call (408) 737-7600 ext. 6380 

6:00 a.m. - 6:00 p.m. Pacific Standard Time 
http://www.maxim-ic.com 

MasterCard® and Visa® are accepted for evaluation kits and small-quantity orders. 

ykiyJXMki 
Distributed by Allied, Arrow, Bell, CAM RPC, Digi-Key. Elmo, Hamilton Hallmark. Nu Horizons, and Zeus. Distributed in Canada by Arrow. 

Austria Maxim GmbH (Deutschland) Belgium, Master Chips Czech Republic SE Spezial Electronic. KG Denmark Arrow-Exatec A/S: Finland Yleiselektroniikka Oy: France 
Maxim France. Distributors: Maxim Distribution, ASAP. Germany Maxim GmbH. Distributors: Maxim Distribution. Spezial Electronic KG Ireland FMG Electronics: Italy. Centro 
Direzionale Colleoni. Distributor Esco Italiana Electronics Supply: Netherlands Koning En Hartman, Norway Berendsen Electronic? Poland Uniprod. Ltd : Portugal ADM 
Electronics. S.A Russia. Spezial-Electronic KG Spain Maxim Distribución. ADM Electronics S.A , Sweden Egevo AB Switzerland Maxim Switzerland. Laser & Electronics AG: 
Turkey Interex (U.S.A ) U.K., Maxim Integrated Products (U.K ), Ltd . Distributors Maxim Distribution (U.K ). Ltd . 2001 Electronic Components, Eurodis HB Electronics Ukraine 

/kl/JXI/kl a registered trademark of Maxim Integrated Products. © 1997 Maxim Integrated Products 
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Circle No. 136 - For International 



IDEAS FOR DESIGN 

Cirde 520 

Battery-Switchover Circuit 
Accommodates 3-V Systems 

RON YOUNG and LUONG HUYNH 
Maxim Integrated Products, 120 San Gabriel Dr., 

Sunnyvale, CA 94086; (408) 737-7600. 

Portable systems often include the 
flexibility to operate either from 
an internal battery or from an ac-

dc wall adapter. Many such systems 
include circuitry that switches auto¬ 
matically between an internal bat¬ 
tery and an external source as the 
user connects and disconnects the 
wall adapter. 

The circuit shown implements this 
idea with a dual linear regulator, one 
side of which is preset for a regulated 
output of 2.84 V (other versions of 
the IC offer 2.80-V and 3.15-V out¬ 
puts) (see the figure). The other side 
of the regulator is configured to allow 
user-adjustable outputs, but in this 
case it monitors the wall-adapter 
voltage. 
When that voltage is removed by 

unplugging the adapter, the regula¬ 
tor’s pass transistor routes battery 
current into the IC for support of the 
2.84-V output (current flow in this 
transistor is counter to that of most 
applications).The input bypass ca¬ 
pacitor (Cl) provides enough holdup 
time for seamless transitions be¬ 
tween the battery and adapter volt¬ 
ages. 

Resistors RI and R2 sense the 
wall-adapter voltage and determine 
the switchover threshold Vsw:

the battery and the regulated output, 
which doubles the regulator’s 
dropout voltage. These transistors 
have on-resistances of about 1.1 Q 
each. To prevent battery current 

from bleeding through the OUT2 
transistor’s intrinsic body diode 
(when operating from the wall 
adapter), the wall-adapter voltage 
should be equal to or greater than 
the maximum battery voltage. 

If the regulators are turned on and 
off with the shutdown inputs 
*SHDN1 and *SHDN2, then the 
M AX8865 should be used rather than 
the MAX8866, which has an auto-dis¬ 
charge feature that attempts to dis¬ 
charge the battery. As shown, the 
MAX8865S with a 5-V wall adapter 
and three-cell battery will provide up 
to 100 mA at 2.84 V. 

This linear voltage regulator with automatic switchover circuitry maintains a 2.84-V regulated 
output during connection or disconnection of the wall adapter. 

Vsw 
fRl + R2>| 

R2 ) 
f 130k + 100k - ; 
t 100k 

= 2.875V 

Diode DI isolates the wall-adapter 
voltage so that the battery can’t 
cause limit-cycling by retriggering 
the switchover. D2 holds the IC’s 
“Dual Mode” input in the external¬ 
feedback mode by maintaining a min¬ 
imum voltage at the SET2 input. 

Battery operation interposes two 
pass transistors in series between 

Cirde 521 

Solid-State Circuit 
Replaces Latching Relay 

W. STEPHEN WOODWARD 
Venable Hall, CB3290, University of North Carolina, Chapel Hill, 

NC 27599-3290; Internet: woodward@net.chem.unc.edu 

There are a multitude of simple circuits that perform switch de¬ 
bouncing, as there are many 

ways to implement a toggling latch. 

The circuit illustrated here merges 
these functions into one topology, is 
extremely tolerant of power-supply 
variation (it works fine over more 
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IDEAS FOR DESIGN 

This unusual solid-state latching relay performs well over a wide supply voltage range. 

than a 3:1 range of supply voltage), 
and, most importantly, it’s unusual. 
The single IC used in this case is 

the 4053B triple CMOS SPDT switch 
(see the figure). Section B acts as a 
bistable latch and stores the current 
ON/OFF state of the relay. The 2.2k 
resistor between pins 1 (the NO ter¬ 
minal of the switch) and 10 (the con¬ 
trol input) provides positive feed¬ 
back that sustains the switch in 
whichever state it finds itself. Thus, 

if the latch is “ON,” pin 1 will be 
switched to pin 15 and, thereby, the 
positive rail. This will reinforce the 
positive state of pin 10 and the “ON” 
state of the switch. If, on the other 
hand, the latch is “OFF,” then the 
connection of pin 1 to 15 will be bro¬ 
ken and the 10k pull-down resistor 
will drag pin 1 to ground. This will 
pull pin 10 low. in turn, holding the 
latch in the “OFF” state. 

Meanwhile, pin 2 (the NC terminal 

Circle 522 

SCA Receiver Demodulates 
Additional Subcarriers 

DAVID L ALBEAN 
Thomson Consumer Electronics, P.O. Box 6139, 

Indianapolis, IN 46206; (317) 587-4950; fax (317) 587-6779. 

The FCC has authorized some FM radio stations to broadcast unin¬ 
terrupted background music for 

commercial use on one or more FM 
subcarriers. This service is known 
as subsidiary carrier authorization 
(SCA). This is done via a frequency-
modulated subcarrier, typically at 
67 kHz 

However, in some cases, addi¬ 
tional subcarrier(s) are present. 
Each of these subcarriers is FM-
modulated with different program 
material. A common second subcar¬ 
rier frequency is 91 kHz. These fre¬ 
quencies were chosen so as to mini¬ 
mize interference with the normal 
stereo programming. They’re also 

present at a much lower level than 
the main channel information, usu¬ 
ally at only about 5 to 10% FM devia¬ 
tion of the main carrier frequency. 
This SCA receiver can provide com¬ 
mercial-free music from one of t wo 
possible carriers. The SCA signal is 
monaural, and is relatively wideband 
(7 kHz). This bandwidth is adequate 
for reasonable quality music trans¬ 
mission. 
A simple PLL-based FM demodu¬ 

lator can be made to demodulate 
these two subcarriers and provide a 
source of background music. A cou¬ 
ple of references help to illustrate a 
simple SCA receiver design1, and the 
basics of the PLL FM detector2. The 
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of section B) will output the logic in¬ 
verse of the signal appearing in pin 1. 
This signal communicates to pin 3 
(NO of section C) and, if the control 
pushbutton is open, will connect to 
pin 4 and charge the capacitor to a 
state opposite that of the latch. Thus 
matters will rest until someone 
presses the button. This will connect 
the capacitor to pin 10 and toggle the 
latch state. 
The approximately 40-ms time 

constant of the 0.1-pF capacitor and 
pin 2-3 resistance prevent even pro¬ 
longed pushbutton contact bounce 
from disturbing the charge of the ca¬ 
pacitor and messing up reliable tog¬ 
gling of the latch. When the button is 
later released, the connection of the 
capacitor to pin 3 is reestablished and 
the capacitor will recharge in prepa¬ 
ration for the next toggle. 

4053B section A serves as an out¬ 
put buffer and has an output imped¬ 
ance of about 200 Q when run with a 
5-V supply and 100 Q with a 12-V 
supply. If this is insufficient for the 
application, a transistor emitter fol¬ 
lower like that illustrated will boost 
output capability to beyond 0.1 A. 

receiver described here provides 
some enhancements to that basic de¬ 
sign, such as better selectivity, the 
choice of two possible subcarriers, 
and an optional squelch circuit (see 
the figure). 
The input to this receiver is fed 

from the wideband audio output from 
an FM radio’s first FM detector. This 
is the point that feeds the FM stereo 
demodulator in an FM receiver. Care 
should be taken so that the signal is 
tapped off at a point which hasn’t yet 
been filtered (the subcarrier(s) are 
still present). 

This FM input signal is then 
passed through a second-order 
high-pass filter and peaker stage 
(QI), which serves to bandpass and 
provide additional gain within the 
input spectrum prior to the FM de¬ 
modulator input. The FM detection 
is accomplished by a simple LM565 
PLL IC (UI) operating as an FM 
demodulator. 
The PLL’s VCO is tuned to 91 

kHz via Rt/Ct- The demodulated 
output signal is available at pin 7, 
which is followed by a second-order 
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11.3 

12.8 
12.4 

12.1 
11.5 

<17.0 
^168 

*18.4 
^184 

<185 
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NF(dB) 

5.3 
5.5 

4.7 
4.6 

3.8 
3.8 

5.5 
5.2 

4.5 
4.3 

8.4 
8.4 

Size (mils) 
80x50 

Max Power Out 

(dBm, @ 1 dB Comp) 

Gain 

(dB) 
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11.8 

156 
152 
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20.2 

135 
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188 
185 

11.3 
11.3 

1,0 . 1,7
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Typical Biasing 
Configuration ERA 
DOT —\ -f-

IP3(dBm) 

260 
26.0 

260 
260 

230 
23.0 

*325 
*330 

*33.0 
*32.5 

*365 
*360 

©Price 

$ea.(10 Qty.) 

1.80 
1.85 

1.95 
2.00 

2.10 
2.15 

4 15 
420 

4.15 
4.20 

415 
420 

Value 
10. 22, 47, 68, 100, 220, 470. 680, 1000, 
2200, 4700. 6800, 10,000 pf 

.002, .047, .068, .1 gf 

©Device 

Current(mA) 

40 
40 

40 
40 

35 
35 

65 
65 

65 
65 

70 
70 

*Freq. 
(MHz) 

DC-8000 
DC-8000 

DC-6000 
DC-6000 

DC-3000 
DC-3000 

DC-4000 
DC-4000 

DC-4000 
DC-4000 

DC-4000 
DC-4000 

Model 

ERA-1 
ERA-1SM 

ERA-2 
ERA-2SM 

ERA-3 
ERA-3SM 

ERA-4 
ERA-4SM 

ERA-5 
ERA-5SM 

ERA-6 
ERA-6SM 

ERA- ISM 

ACTUAL 
SIZE 

— 
vd 

For ERA models, pin 1 
identified by Red dot. 

RFC(Optional) 

c block 

R bias (Required) 

C block 

For detailed specs on all Mini-Circuits products refer to • 740- pg. HANDBOOK • INTERNET • THOMAS REGISTER • MICROWAVE PRODUCT DATA DIRECTORY • EEM 

Mini-Circuits ushers-in a new era of technology and economy with ERA 
monolithic GaAs amplifiers. Just check the specs! These surface mount and drop-in 

amplifiers cover your applications to 8GHz with higher gain, more output, and 
flatter response. Characterized with S-parameter data, these amplifiers are very 

easy to use. Simply sketch an interconnect layout, and the design is done. 
And ERA'S are engineered with wider bandwidths to eliminate your need for costly 

compensation networks and extra gain stages. So, review your present design 
and replace with Mini-Circuits new ERA technology. Lower overall cost, 

wide bandwidth, and lots to. ..gain! 
Mini-Circuits... we’re redefining what VALUE is all about! 

C3 Mini-Circuits 

¿fiÿDCto8GHz $119
(up to +18.5dBm output) From ̂ (1000 qt} 

Note: Specs typical at 2GHz, 25°C. Exception: * indicates typ. numbers tested at 1GHz. 

* Low frequency cutoff determined by external coupling capacitors 

® Price (ea.) Qty 1000: ERA-1 $1.19. -2 $1 .33. -3 $1 .48. -4. -5 or -6 $2.95 SM option same price. 

DESIGNER'S AMPLIFIER KITS: 

K1 -ERA: 10 of each ERA-1 ,-2,-3 (30 pieces) only $49.95 
K1-ERASM: 10 of each ERA-1SM,-2SM,-3SM (30 pieces) only $49.95 
K2-ERA: 10 of each ERA-4,-5 (20 pieces) only $69.95 
K2-ERASM: 10 each ERA-4SM.-5SM (20 pieces) only $69.95 
Chip Coupling Capacitors at 12c each (50 min.) 
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+10 V O 

20k 

600 pF 300 pF 
100 

N/C 1011 F 

330 pF 

HPF (50 kHz) 

0.0044 

0.001 nF 

BPF (67 kHz/91 kHz) 

FM demodulator 

Notes: 

LPF (5 kHz) 

Output butter 

References: 

LM565 

PLL 

Subcarrier 

select 

SCA audio output 

(to amplitier) 

14 

13 ; 

12 i 

11 i 

10 

FM 

radio 

Yongping Xia, 23008 Arlington Ave., 
Torrance, CA 90501. The idea: 
“Measure Temp Through Printer 
Port.”May28, 1996 Issue 

10 

pF 

W. Stephen Woodward, University 
of North Carolina, Venable Hall, 
CB3290, Chapel Hill, NC 27599-
3290. The idea: “3- Wire RS-232 to 
RS-^85 Converter” June 10, 1996 
Issue. 

1. V. Lakshminarayanan, Elec¬ 
tronic Circuit Design Ideas 

2. National Semiconductor Lin¬ 
ear Applications Databook, 1986 edi¬ 
tion (AN46 and AN 146). 

LPF/buffer combination (Q4). The 
characteristics of this filter can be 
modified to suit the user. 
The design shown has an audio 

corner frequency of about 5 kHz. The 
filtered output is the recovered audio 
output and is the input to an audio 
amplifier. To choose the second sub¬ 
carrier (67 kHz), the peaker and 
VCO are gang-tuned by the Q2 and 
Q3 saturating switch transistors. 
These devices switch in appropriate¬ 
valued parallel capacitors to re-tune 
the peaker and VCO to the proper 
frequency for reception of the second 
subcarrier signal. 

Circuit values shown are for an 
FM level of about 50 to 300 mV rms 
at the input to the peaker stage. In 
addition, the PLL dynamic charac¬ 
teristics can be altered as desired by 
modifying the loop filter2. The typi¬ 
cal recovered audio level at pin 7 of 
UI is 200 mV rms. Other enhance¬ 
ments could include a “squelch” cir¬ 
cuit, which mutes the demodulator’s 

0.0082 nF 

0.0039 nF 

N/C — 5-
7 

1. Q1-Q5: 2N3904 or equivalent 

2. Ul: LM565 

3. SW1: closed. fsuB = 91 kHz 

open, fsuB = 67 kHz 

4. Tune Ry for (qsc * 67 kHz (pin 8, U1 ) 
with SW1 open. 

output if the input carrier frequency 
is lost. 

To receive SCA signals, the FM 
receiver can simply be tuned to nor¬ 
mal FM stations and then the pres¬ 
ence of either or both subcarriers can 
be checked. Checking can be done 
with a spectrum analyzer or by sim¬ 
ply listening to the SCA receiver out¬ 
put on each of the two subcarriers. A 
list of FM radio stations in a particu¬ 
lar region that carry SCA (and at 
what subcarrier frequencies) may be 
available. 
One caveat: The SCA service is 

typically a pay-for-use service, thus 
the receiver should not be used for 
commercial applications. 

, 1.5k 1.5k 

Gerald L. Kmetz, Micrel 
Semiconductor, 1849 Fortune Dr., 
San Jose, CA 95131. The idea: 
“Regulator Adjusts From OV to 
25V” May 13, 1996 Issue 

IFD Winners 
Alexander Eisen, State University 
of NY, Physics Dept., 239 Fronczak 
Hall, Buffalo, NY 14260. The idea: 
“Data Acquisition Made Easy.” 
May 1, 1996 Issue. 

+10 V o 

5.1k 5.1k 

This enhanced SCA receiver provides improved selectivity over a typical SCA receiver. It also offers the listener a choice of two possible subcarriers 
to make use of all subcarriers currently in popular use. 

0.001 p.F lSUh tune 



NEW 5V ADCs DIRECTLY 
CONNECT TO 3V SYSTEMS 

12- and 10-Bit Devices Eliminate External Components, Reduce Board Space 
Replace This . . . 

. . . With Maxim’s Solution 

Eliminate the glue logic required when connecting 5V systems to 3V digital microcontrollers by using Maxim's 
8-channel serial ADCs. These low-power devices operate from +5V or ±5V supplies and have an adjustable digital 
output voltage level: simply apply the desired voltage (3V, 3.3V, 5V) to the VL input pin. Guaranteed 2V minimum 
logic-high input levels ensure compatibility with practically all 3V processors. Small 20-pin SSOP or DIP packages 
minimize board space. 

‘Future Product—Available March. 1997 

PART 
RESOLUTION 

(BITS) 

INTERNAL 

REFERENCES 

DIRECTLY INTERFACES 

TO 3V I/O 

UNIPOLA R/BIPOLAR 

INPUT RANGE 

MAXIMUM SAMPLING RATE 

(samples/sec) 
POWERDOWN 

MAX 1202 12 Yes Yes Yes 133k 2pA 

MAX 1203" 12 No Yes Yes 133k 2pA 

MAX 1204 10 Yes Yes Yes 133k 2pA 

FREE A/D Converter Design Guide-fónr Within 24 Hours! 
Includes: Data Sheets and Cards for Free Samples 

CALL TOLL-FREE 1-800-722-8266 for a Design Guide or Free Sample 
For Small-Quantity Orders Call (408) 737-7600 ext. 6380 

6:00 a.m. - 6:00 p.m. Pacific Standard Time 
http://www.maxim-ic.com 

MasterCard® and Visa® are accepted tor evaluation kits and small-quantity orders. 

ykiyJXMki 
Distributed by Allied, Arrow, Bell, CAM RPC, Digi-Key, Elmo, Hamilton Hallmark, Nu Horizons, and Zeus. Distributed in Canada by Arrow. 

Austria Maxim GmbH (Deutschland i Belgium. Master Chips Czech Republic . SE Spezial Electronic KG Denmark Arrow-Exatec A/S Finland Yleiselektronukka Oy France 
Maxim France. Distributors Maxim Distribution, ASAP; Germany. Maxim GmbH. Distributors Maxim Distribution. Spezial Electronic KG: Ireland. FMG Electronics: Italy. Centro 
Direzionale Colleoni Distributor: Esco Italiana Electronics Supply; Netherlands. Koning En Hartman; Norway. Berendsen Electronics; Poland. Umprod. Ltd . Portugal. ADM 
Electronics S A Russia Spezial-Electronic KG; Spain. Maxim Distribución. ADM Electronics SA; Sweden. Egevo AB; Switzerland. Maxim Switzerland. Laser & Electronics AG. 
Turkey Interex (USA) U.K.. Maxim Integrated Products (U.K ). Ltd . Distributors: Maxim Distribution (U K ). Ltd . 2001 Electronic Components. Eurodis HB Electronics Ukraine 

Spezial-Electronic KG /VI/IXI/I/I is a registered trademark of Maxim Integrated Products. © 1997 Maxim Integrated Products. 

Circle No. 137 - For U.S.Response 
Circle No. 138 - For International 
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IDEAS FOR DESIGN 

Circle 523 

Programmable Current Source 
for High-Efficiency Chargers 

DAVID BELL 
Linear Technology Corp., 

1630 McCarthy Blvd., Milpitas, CA 95035-7487. 

VOTE! 

Read the Ideas for Design in 
this issue, select your favorite, 
and circle the appropriate 
number on the Reader Service 
Card. The winner receives a 
$300 Best-of-Issue award. 

Constant-current sources are required in many ap¬ 
plications, particularly 

when it comes to battery 
charging. In such applica¬ 
tions, it’s desirable that the 
output current is accurate, 
temperature-stable, and ad¬ 
justable. The LT1620, a 
charge-current controller de¬ 
signed for high-efficiency 
switch-mode battery charg¬ 
ers, meets those goals (see the 
figure). 

The controller also can be 
successfully employed as the 
control element in a low-cost 
linear current source. Output 
current is sensed by resistor 
RI, with the value selected so 
that 100 mV is full scale. The 
voltage across RI is amplified 
by a factor of 10, and averaged 
across capacitor C4. An inter-

This charge current controller, designed for high-efficiency switch-mode battery chargers, provides accurate, 
temperature-stable, adjustable output currents. It also can be used as a control element in a low-cost linear 
current source. 

nal transconductance error amplifier 
compares the voltage on pin 8 
against the programming voltage at 
pin 7. The error-amplifier output is 
present on pin 2 (I out), and is level-
shifted by Q2 to control the pnp pass 
transistor. 

The LT1620’s architecture allows 
current to be sensed in the collector 
of a low-cost pnp pass transistor, 
thereby eliminating base current er¬ 
rors that would otherwise affect ac¬ 
curacy. Output current remains con¬ 
trolled, even with the output shorted 
to ground, although current pro¬ 
gramming accuracy degrades 
slightly for output voltages below 4.3 
V. 

Output current is programmed by 
adjusting the voltage across R5 (1 V 
full scale). The LT1121 LDO regula¬ 
tor provides a 5-V, ±1.5% reference 
voltage, so current can be accurately 
programmed by simply connecting 
different values for Rprog . Alterna¬ 
tively, a PWM or voltage output 

DAC may be connected to pin 7 via a 
resistor to allow for microprocessor 
control. 

Input voltage may range from +6 
V to +28 V, with output current 
changing less than 0.3%. Because 
this is a linear current regulator, 
proper heat sinking must be pro¬ 
vided for QI, especially when oper¬ 
ating with large input-to-output 
voltage differentials. Transistor Q3 
and R4 limit the magnitude of Qi’s 
base drive during dropout, prevent¬ 
ing excessive dissipation in driver 
transistor Q2. 

Using voltage regulator IC2, the 
constant- current source operates di¬ 
rectly from the unregulated input 
voltage. Pulling IC2’s shutdown pin 
low turns off VCc to the entire cir¬ 
cuit, and limits reverse current 
drawn from the output to less than 25 
p A (important in battery-charger ap¬ 
plications). IC2 can be eliminated en¬ 
tirely if another 5-V power source is 
available within the system. 

IDEAS WANTED 

In order to maintain and improve 
this section, we need a steady flow of 
ideas. We depend on our readers to 
keep this section going. This is an 
opportunity for our reader-engineers to 
gain recognition for, as well as share, 
their innovative ideas with other 
engineers throughout the world. 

Issue after issue, Ideas for Design is 
voted highest on the “Of Interest” scale 
in cur reader surveys. We pay $100 for 
each Idea for Design we publish, and 
the IFD voted best of the issue brings 
the author an additional $300. 

Submissions to the Ideas for Design 
section should be about one type¬ 
written page of text, with one or two 
circuit or block diagrams. They should 
represent the author’s original work, be 
tested, and not have been published 
previously. Please include telephone and 
fax numbers, if available. 

Send your ideas to: 

Ideas for Design Editor 
ELECTRONIC DESIGN 
611 Route 46 West 
Hasbrouck Heights, NJ 07604 



HIGHEST SPEED 
RAIL-TO-RAIL I/O OP AMPS 

IN A S0T23 PACKAGE 
Single Supply, Guaranteed 2.7V Operation, GBWs from 5MHz to 25MHz 

Choose From the Most Rail-to-Rail Options in the Industry! 

DEVICE 
AMPLIFIERS/ 

PACKAGE 
SHUTDOWN 

SUPPLY 

VOLTAGE 

(V) 

MINIMUM 

STABLE 

GAIN 

(V/V) 

GAIN 

BANDWIDTH 

(MHz) 

SUPPLY 

CURRENT 

PER OP AMP 

(pA max) 

Vos 

(pV max) 

PRICE 

($)* 

MAX4 122/23 Single Yes +2.7 to +6.5 1 5 750 600 0.85 

MAX4 124/25 Single Yes +2.7 to +6.5 10 25 750 600 098 

MAX4 126/27 Dual Yes +2.7 to +6.5 1 5 750 750 1.40 

MAX4128 Dual No +2.7 to +6.5 10 25 750 750 1.40 

MAX4129 Quad No +2.7 to +6.5 1 5 750 1500 2.40 

MAX4 130/31 Single Yes +2.7 to +6.5 1 10 1050 600 0.85/0.98 

MAX4 132/33 Dual Yes +2.7 to +6 5 1 10 1050 750 1.40 

MAX4134 Quad No +2.7 to +6.5 1 10 1050 1500 2.40 

'1000-up recommended resale. FOB USA. 

FREE 3V Analog Design Guide-Senf Within 24 Hours! 
Includes: Data Sheets and Cards for Free Samples 

CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample 
For Small-Quantity Orders Call (408) 737-7600 ext. 6380 

6:00 a.m. - 6:00 p.m. Pacific Standard Time 
http://www.maxim-ic.com 

MasterCard® and Visa® are accepted tor evaluation kits and small-quantity orders. 

ykiyJXMH 
Distributed by Allied, Arrow, Bell, CAM RPC, Digi-Key, Elmo, Hamilton Hallmark, Nu Horizons, and Zeus. Distributed in Canada by Arrow. 

Austria. Maxim GmbH (Deutschland); Belgium. Master Chips; Czech Republic. SE Spez.al Electronic. KG: Denmark. Arrow-Exatec A/S. F Inland . Yle.selektronukka 
Maxim France Distributors Maxim Distribution, ASAP Germany. Maxim GmbH. Distributors Maxin Distribution. Spezial Electronic KG. Ireland. FMG Electronic^ Italy. Centro 
Direzionale Colleoni. Distributor: Esco Italiana Electronics Supply. Netherlands. Koning En Hartman: Norway. Berendsen Electronics; Poland. Umprod Ltd.; Portugal ADM Electronics. 
S A Russia Spezial-Electronic KG Spain Maxim Distribución. ADM Electronics S A . Sweden. Egevc AB. Switzerland. Maxim Switzerland. Laser & Electronics AG. Turkey Interex 
(U S A ); UJC, Maxim Integrated Products (U K ). Ltd . Distributors. Maxim Distribution (U K ). Ltd.. 2001 Electronic Components. Eurodis HB Electron.es; Ukraine. Spezial-Electronic KG 

/kl/lXl/UI s a registered trademark of Maxim Integrated Products © 1997 Maxim Integrated Products. 

Circle No. 139 - For U.S. Response 
Circle No. 140 - For International 



LOW-POWER DESIGN 
A Collection of CSEM Papers 

• General Tutorial Papers 

• Digital Circuits 

• Devices and Analog Circuits 

• Low-Power Systems 

Over the past decade, minimization of power consumption 
has become a critically important task in the implemen¬ 
tation of electronics systems of all kinds, and especially for 

portable and battery-powered functions. The requirements for 
low-power will pervade systems and IC design to an ever increas¬ 
ing extent. 

This collection of landmark CSEM (Center Suisse d’Electronique 
et de Microtechnique SA) papers has been produced as a handy, 
basic reference book. 

_ Now Available For $125._ 
LOW-POWER DESIGN Amount 

□ Single order, $1 25 _ 
□ Multiple order: Quantity:_ x $125 = _ 

For S & H please add $6 for domestic _ 
or $25 for international per book -[-ota | _ 

□ Master Charge □ American Express □ VISA □ Check (payable to Electronic Design) 

Account Name _ Account# _ 

Signature _ Expiration Date _ 

Name _ Title _ 

Company_ 

Company Address_ 

City _ State _ Zip_ 

Phone Fax E-mail 

ELECTRONIC DESIGN 
61 1 Route 46 West 
Hasbrouck Heights, NJ 07604 
Attn: Jeanne Sico 
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MARKET FACTS 

A Horse Of A Different Power 

If you wanted to horse around and look for all the different applica¬ 
tions where integral horsepower 

electric motors are used, you’d be 
pretty tired at the end of the day. 
These motors show up in all kinds of 
places, from 10,000 horsepower (hp) 
bulldozers to hospital-serving, indus¬ 
trial-sized washing machines. Ac¬ 
cording to a recent Frost & Sullivan 
study, “U.S. Integral Electrical Mo¬ 
tor Markets,” in 1995, the 
total market was estimated 
at $2.49 billion. That figure 
includes over $500 million 
in imports. Historically 
(over the last 75 years), fun¬ 
damental motor technology 
has stayed pretty much the 
same, keeping competition 
in the field limited to cus¬ 
tomer service and minute 
product differences. The 
new report explains that 
since the introduction of fl 
semiconductors and electric fl 
drives, there has been a fl 
monumental change in the W 
face of the market. Large ^fl 
stock manufacturers that 
used to lead the market are 
trailing behind aggres¬ 
sive small businesses 
with ground-breaking mo-
tor/drive systems. Some of the mar¬ 
ket trends Frost & Sullivan found in¬ 
clude automation, energy efficiency, 
and rebuilding. Automation, a cur¬ 
rent trend throughout all industries, 
is driving the demand for robots with 
motors attached to semiconductor 
drives and controllers. For the last 
five years, demand for electrical dri¬ 
ves has risen 10% per year from $896 
million to approximately $1.35 billion 

in 1996. Projections in the report as¬ 
sert that this trend is expected to 
continue, reaching $2.22 billion by 
2002. Energy efficiency will be 
greatly affected in the future with 
the activation of the 1992 Energy 
Policy Act in October 1997. The Act 
mandates a minimum energy effi¬ 
ciency rating for all squirrel-caged, 
T-frame polyphase induction motors 
with 1 to 200 hp. The new regulation 

will apply to 70% of the integral hp 
market, shaking out those firms with 
no (or little) commitment to research 
and development. Out of the 40 mil¬ 
lion estimated integral hp motors in 
the U.S. as of 1995, about 1.3 million 
will fail this year. Those motors will 
require either rewinding or replace¬ 
ment. Only half of the failed motors 
are replaced, feeding the rebuild 
market. This end of the market has 

changed, though, according to Frost 
& Sullivan, as new motor prices fall 
and labor costs rise. The trend will 
change again, in the fall, with the ac¬ 
tivation of the Act which exempts re¬ 
built motors. The evolution in electri¬ 
cal drives has brought ac motors to 
the forefront. Through the steady 
improvement in ac motor develop¬ 
ment, they are now surpassing de 
motors in the high torque and vari¬ 
able speed categories. Throw in 
lower prices and trends such as ac 

motors replacing de motors 
by 2010 start appearing. In 
technological trends, the 
drive technology for 
switched reluctance has 
improved enough to bring 
this nearly antiquated mo¬ 
tor type into today’s appli¬ 
cations. The report pre¬ 
dicts sales in switched 
reluctance drives to sky¬ 
rocket through the millen¬ 
nium. Brushless perma¬ 
nent magnet servo-type 
motors for manufacturing 
and induction motors for 
mass transit applications 
have made a stable home in 
the market due to the 
heavy trends in automa¬ 
tion, electric drives and 
very high-precision manu¬ 
facturing. These industrial 

linear motors are used in the semi¬ 
conductor and machine tool manufac¬ 
turing industries to move objects up 
to five feet per second, while execut¬ 
ing the utmost precision. For more 
information about “U.S. Integral 
Electrical Motor Markets,” contact 
Frost & Sullivan, 2525 Charleston 
Rd., Mountain View, CA 94043; (415) 
961-9000; fax (415) 961-5042; Inter¬ 
net: http://www.frost.com.-OS 

DEMAND FOR ELECTRICAL 
DRIVES IN INTEGRAL 

HORSEPOWER 
ELECTRIC MOTORS 

Frost & Sullivan 
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QuickLook 

40 YEARS AGO IN ELECTRONIC DESIGN 

Satellite Computer Center 
Project Vanguard recently announced that the Director of Cincinnati Ob¬ 

servatory and Professor of Astronomy at the University of Cincinnati, Dr. 
Herget, has been appointed by the Navy Department to head the staff of the 
Vanguard Computer Center, Washington, D.C. The Vanguard IBM 704 com¬ 
puting facility will be di¬ 
rectly connected by tele¬ 
type and telephone with 
the Project Vanguard 
Communications Center. 
Following the launching 
of the satellite, the Com¬ 
putation Center will go 
into action on a “round-
the-clock” basis. Data 
from a number of radio 
tracking stations in vari¬ 
ous parts of the world will 
be used to calculate the 
satellite’s orbit. Each set 
of data will consist of two angles defining the direction of the satellite and the 
times of measurement determined by tracking station observers. 

The Vanguard Communications Center also will process information re¬ 
ceived from unofficial tracking stations and optical observation points 
throughout the world and will turn data over to the Computation Center. 
(Project Vanguard Director Dr. John P. Hagen is shown holding a full-scale 
model of the Vanguard satellite.) (Electronic Design, February 1, 1957, p. 6) 

Launched in March, 1958, the Vanguard satellite was the fourth in orbit, 
following Sputnik I, Sputnik II, and Explorer I, which was actually the 
fourth stage of the Jupiter-C launch rocket. When in orbit, the burned-out 
solid-fuel stage weighed 30.8 pounds, was 80 in. long, 6 in. in diameter, and 
carried instruments in its nose cone. 

The picture caption says that Dr. Hagen is holding a full-scale model, but 
the Vanguard satellite launched on March 17, 1958 was much smaller—only 
6.4 in. in diameter. It carried no instruments, but had, silicon solar cells that 
powered a transmitter whose signals could be monitored by ground stations 
to determine the satellite’s position in orbit.—SS 

New Patents: Phase Meter, Patent No. 2,771, 582. (Inventors, C. 
N. Winningstad et al., AEC) 

This patent relates to a phase meter that may be applicable to either am¬ 
plitude modulated or frequency modulated phase measurements. Heretofore, 
the phase meters required the radio frequency source to be a continuous 
wave and with a stable frequency. This phase meter measures the phase dif¬ 
ference of amplitude modulated radio frequencies, continuous wave or pulsed, 
when the frequency of the source is not stable. This is accomplished by having 
a frequency determining tank circuit and developing a voltage at a frequency 
equal to the difference between the input voltage and that of the tank circuit. 
(Electronic Design, February 15, 1957, p. 129) 

Patent author C. Norman Winningstad joined Tektronix in 1958 as a 
sampling and digital oscilloscope designer, and rose from Project Leader to 
Division Manager. A frequent panelist at ISSCC sessions on high-speed 
transistors and circuitry, he left Tek in 1970 to get an MBA, and then helped 
found and took public three companies: Floating Point Systems Inc., Lattice 
Semiconductor Corp., and ThrustMaster Inc. Norm recalls the phase meter 
from his days at Lawrence Berkeley Labs as part of the Atomic Energy 
Commission’s effort to use nuclear fusion as an energy source. The meter 
measured the phase of the control signal required to fire the reactor.—SS 

Cable PCS Launched 

Changing the face of both cable television and Personal Com¬ 
munication Services (PCS), Cox 

Communications and Sprint PCS 
have jointly launched the first ca-
ble-television-based PCS. The al¬ 
liance pairs one of the largest cable 
television operators with the result 
of a joint venture between Sprint 
Corporation, Cox Communications, 
Comcast Corporation, and Tele-
Communications Inc. 

Distinguished as one of the three 
companies given the prestigious Pio¬ 
neer’s Preference licenses from the 
Federal Communications Commis¬ 
sion in 1994, Cox was the only cable 
television operator to have been 
awarded the license, based on their 
work in developing cable-television 
based PCS service. 

Cox’s California PCS, responsi¬ 
ble for the historic wireless telecom¬ 
munications move, will be providing 
Sprint PCS’s 100% digital, wireless 
service to Northwestern Arizona, 
Southern California, and South¬ 
western Nevada. 

In late December 1996, Sprint 
PCS kicked off service in Fresno, 
Calif.; Portland, Ore.; Milwaukee, 
Wis.; and Spokane, Wash. The com¬ 
pany plans to launch service in the 
following markets during the first 
six months of 1997: Boston, Dal-
las/Fort Worth, Denver, Kansas 
City, Miami, Minneapolis/St. Paul, 
New York, and Seattle. 
Now in development, the Sprint 

PCS nationwide wireless network is 
expected to grow to 65 cities nation¬ 
wide, and plans to expand the net¬ 
work to include 35 of the top 50 U.S. 
metropolitan areas. The Sprint PCS 
partnership is licensed to provide ser¬ 
vice in 33 Major Trading Areas. The 
projected audience for the service is 
estimated at 190 million, making 
Sprint PCS one of the largest wireless 
communications providers in the U.S. 

Sprint PCS uses Code Division 
Multiple Access (CDMA) technol¬ 
ogy to deliver the digital service. 
F or more information, contact 

Cox Communications, 1400 Lake 
Hearn Dr., Atlanta, GA 30333; 
(404) 843-5000; fax (404) 843-5775; 
Internet: http://www.cox.com. 



SGS-THOMSON INTRODUCES 
THE EAGLE RANGE E2 PROMs 

As a world leader in 
non-volatile 
memories, 
SGS-THOMSON 

has always made 
it easy for you to 

take your designs to the top. 
With the introduction of our Eagle 
Range of EEPROMs, you have even 
more to fly with — including the 
industry’s first 256K serial EEPROM. 
Now you can launch your product 
with a choice of high performance 
256K. 128K, 64K, 32K and 16K 

devices in both serial and parallel. 
And that’s just for starters. We 

support you with a whole spectrum 
of EEPROMs from 256 bits up. 
Plus all the best serial bus types 
including the new SPI standard with 
clock frequencies to 2MHz. 
Count on a million erase/write 

cycles over the entire operating 
temperature range — not just room 
temperature. Get more performance 
out of less space with ST’s own 
advanced 0.6// technology. And 
maximize your design opportunities 

with a range of operating voltages 
down to 1.8V. 

In other words, don’t just get 
your design off the ground when 
you can soar with number one. 
Fax 617-259-9442. Or write 
SGS-THOMSON, 55 Old Bedford 
Rd., Lincoln. MA 01773. And visit 
our web site at http://www.st.coin 

Æ7 SGS-THOMSON 

Service and Technologie 
©1996 SGS-THOMSON Microelectronics. All rights reserved 

photo ©Thomas Mangelsen/lmages of Nature® 
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TARING INTO THE FACE 

SHOULD MAKE YOU FEEL AS 

For an engineer, each project should be a new beginning. 
A time when you can reach again for something that has never 
been done before. 

Choose your embeddedprocesst 

It will, however, take a particular kind of embedded 
processor to break the dam-to let the best thinking move 
from your mind to the application. NEC’s 64-bitVR Series™ 
is that processor. The remarkable MIPS™ RISC architecture 
that can release you from what has been and move you to 
where things could be. 

So what, exactly, makes NEC’s MIPS RISC architecture 
the most sensible choice for office automation, consumer and 
internetworking designs? First and foremost, the price/performance 
issue. The fact is, no other processors provide better MIPS per 
dollar than our VR4300,™ or VR5000™ processors. And no other 
processor in its class offers more MIPS per watt than the VR4100.™ 

NEC’s MIPS RISC architecture also enables forward com¬ 
patibility. It’s extremely scalable and uses common code libraries. 
In other words, this is an architecture with a sharply defined 
migration path. Giving you a connection to future processors 
and backward compatibility to existing code. 

It is an amazing thing to create a successful design. The only 
problem is, you’re being asked to do it faster than ever. Which is 
why NEC offers a comprehensive solution, including support 
for PCI Bus interface and laser printer control peripherals. We 
also provide companion chipsets and third-party tools. 

When you think about it, finishing a project in record 
time is a pretty good thing. Because it means you get to move 
on to the next one. 

Call us for more information about the VR Series at 
1—800—366—9782. Ask for Info Pack 195. 



Vr5000. Paramount performance, 
incredibly affordable. This is 

the ultimate embedded processor 

for advanced applications like 

internetworking. 

VR4300. A high level of 

performance at an extremely low price. 

Ideal for office automation products, 

video games and X-terminals. 

VR4100. An uncompromising 

combination of performance and 

serious power management makes this 

a perfect choice for personal digital 

assistants and hand-held terminab. 

Vr4100 PPC403GA Vr4300 PPC603 Vr5000 PPC604 

Frequency 40MHz 25MHz 133MHz 80MHz 200MHz 100MHz 

Bus Interface 32 -bit 8/32/64-bit 32/64-bit 32/64-bit 64-bit 64-bit 

(-Cache Size 
D-Cache Size 

2KB 
1KB 

2KB 
1KB 

16KB 
8KB 

8KB 
8KB 

32KB 
32KB 

16KB 
15KB 

Pin Count/Package 100 PQFP 160 CQFP 120 PQFP 240 CQFP 
256 BGA 

272 BGA 
223 CPGA 

304 CQFP 
256 BGA 

SPECint92/SPECfp92 45 VAX MIPS ... 80/60 75/85 
-

128/120 

SPECint95/SPECfp95 - 5.5/55 ... NEC 
READER SERVICE 166 
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QuickLook 

Y2K UPDATE 

Here’s a quick synopsis of the Year 
2000 date change problem (Y2K) 

for those individuals who’ve been 
stuck in an elevator for the last year. 
Underestimating the length of time 
that their systems would be in use, 
programmers used a two-digit year 
format to represent date fields in ap¬ 
plications. These systems, now in 

legacy status, are predicted when the 
clock strikes 12 on December 31, 
1999. 
Computers will read the double 

zero in the year portion of the date 
field as 1900, not 2000, since 00 occurs 
before 99. The number of erroneous 
results will be astronomical. In fact, 
there are investment groups that are 

Cho-Form" 
Automated 
Form-in-Place EMI Gasket Technology 
Soft, Compressible Gasket Forms 
Cho-Form EMI gaskets are ideal where closure forces are limited. Just 
1 Ib/in of force is needed for nominal deflection. Shielding effectiveness 
is greater than 80 dB from 200 MHz to 10 GHz. 

light Fit On All Common Substrates 
Cho-Form gaskets have excellent adhesion to metals, and to plated 
and coated plastics. Gasket patterns can be programmed for precise, 
robotic dispensing on flanges as narrow as .030 inch. No mechanical 
retention is needed. 

More Space At Lower Cost 
Applying small cross section gaskets on narrow 
flanges provides more space for board components. 
Or, overall package sizes can be reduced. The flexible 
manufacturing process lowers costs by replacing hand 
assembly with efficient, high quality automation. 

Cho-Form Technology is provided by Chomerics, the world leader 
in EMI shielding. Manufacturers can ship parts to Chomerics. or 
its licensed partners, for gasketing. On-site line installations are 
also available. 

Seals 

Contact us for 
complete details. 

77 Dragon Court 
Woburn, MA 01388 
Tel: 617-935-4850 
Fax: 617-933-4318 

Parkway, Globe Park 
Marlow, Bucks SL7 1YB England 
Tel: (44) 1628 486030 
Fax: (44) 1628 890053 

Eg 
9002 

Ei] 
9001 

Form, Fit and 
Automation 

Parker 

predicting that banks and other busi¬ 
nesses will be experiencing difficul¬ 
ties throughout the next two years, 
10 months, and 20 some odd days. 
People will be billed for overdue 
books, 100 years overdue. Social se¬ 
curity recipients won’t be receiving 
their checks because they won’t be 
eligible for another 65 years. Credit 
cards will be expiring all over the 
place. 
The bottom line, or rather, the 

headline is that if this coding issue is 
not addressed soon, the only busi¬ 
nesses that will survive will be the 
ones that produce Y2K solutions. 

Currently, there’s quite a market 
out there for programmers who have 
a background in code writing and 
rewriting. The number of companies 
offering consulting services concern¬ 
ing the millennium mess grows on a 
monthly basis. 
One of the companies offering 

Y2K solutions is Unicomp. Its sub¬ 
sidiary, Unibol provides GO2000 soft¬ 
ware, a solution featuring Impact 
Analysis. Impact Analysis gives the 
decision makers the facts about how 
badly the Y2K problem will hit the 
company. GO2000 looks at whether 
or not the company is actually af¬ 
fected by the problem, the size of the 
impact, where the business will be 
hit by the date change, when the sys¬ 
tems will start to fail, and options for 
resolving the issues. 

Unibol’s GO2000 consulting ser¬ 
vices are offered to IBM System/36 
installations, as well as IBM AS/400 
installations. Big Blue estimates 
103,500 System/36 and 350,000 
AS/400 installations. Currently, Uni¬ 
bol provides the only product that 
features a rehosting path to Win¬ 
dows NT and Unix for RPG and CO¬ 
BOL applications for the two IBM 
systems. This situation has allowed 
for the implementation of GO2000 
into a large customer base. In antici¬ 
pation of increased demand, Unibol’s 
parent is currently increasing its 
sales staff and field technicians. 

For more information, con¬ 
tact Unibol Inc., 1800 Sandy 
Plains Pkwy., Suite 320, Marietta, 
GA 30066; (770) 218-7401; fax (770) 
424-9123; Internet: http://www.uni-
bol.com.—DS 
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Most people know that a pacifier will stop noise, 
sometimes very quickly, other times it takes a little 
longer. The method, however, works. Add a little 
sweetness and it works even faster. And for certain 
applications the pacifiers come in different shapes 
and sizes. 

power filtering and signal filtering. We don't add any 
sweeteners. What we do add is our patented planar 
filters. The technology with a proven track record, 
combined with the industry's best connectors— ours. 
Both technologies fully integrated, for best results 
in filtering. 

Conec Filter Connectors stop noise as well. Noise Contact us today and put a little sweetness in your life. 
created by EMI/RFI in today's high speed digital You can find us at our website: 
systems. And just like pacifiers, Conec Filter http://www.conec.com. or 

e-mail 24926@ican.net 

• ISO 9001 CERTIFIED • 

CONEC QUALITY 
PEACE OF MIND 

Connectors come in different configurations -
industry standard d-sub, high density d-sub, filltered 
adapters, modular jacks and combo d-sub, with 

"TECHNOLOGY IN CONNECTORS" 

72 Devon Rd., Unit 1, Brampton, Ontario Canada L6T 5B4 
Tel: 905-790-2200 • Fax: 905-790-2201 
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OFF THE SHELF 

“The Visual J++ Handbook” shows readers techniques 
on how to spice up web pages with animation, sound, and 
interactivity, and how to add Microsoft Java extensions 
to incorporate ActiveX controls and other COM objects 
into Java applets. The book explains the writing, compil¬ 
ing, and running of working Java applets with Visual J++, 
and also delves into web page design techniques, HTML 
coding, and running Java applets in web browsers. The 
464-page book is priced at $29.99. For more information, 
contact Osborne/McGraw Hill, 2600 Tenth St., Berkeley, 

CA 94710; (510) 549-6600; fax (510) 549-6603; Internet: 
http://www.osborne.com. 

“A Simplified Approach to Image Processing” covers 
topics such as color issues, warping, and Fourier transforms. 
If readers are familiar with C, the book will help to under¬ 
stand its real-world examples. Topics include fundamental 
techniques for scaling, rotation, and mirroring; digital mor¬ 
phing, and filtering algorithms. Contact Prentice Hall Inc., 
One Lake St., Upper Saddle River, NJ 07458. 

KMET'S KORNER 

Perspective on Time-to-Market 

< 

•il censes, contracted 
services, equipment, 
prototype, and other 
costs. Occupancy con¬ 
tains charges associ¬ 
ated with rent, utili¬ 
ties, and related items. 
To arrive at the cost of 

To obtain an e-mailed copy of “The 
Complete List of Reasons for Late 
Product Innovation,” contact Mr. 
Kmetovicz at kmetovicz@aol.com. 

RON KMETOVICZ 
CONTRIBUTING EDITOR 

a person-month, students sum the 
above items and divide by the num¬ 
ber of engineers represented within 
the figures. This year, the figure 
grew substantially over last year. 
A simple ratio, monthly engineer¬ 

ing expenses divided by engineer¬ 
ing head count, produces the per¬ 
son-month figure. To create an 
increase, grow expenses, decrease 
head count, or both. So which of the 
three modes dominates? 

The escalation appears to be dri¬ 
ven by supply and demand—engi¬ 
neering talent is now in short sup¬ 
ply. Expenses are rising at a 
greater rate than head-count 
growth. Boom times have returned, 
companies pay their engineers more 
as they try to elevate staff levels in a 
competitive environment. There is 
more work to be done then engi¬ 
neers to do it! Business growth 
dominates discussion, it’s taking 
longer to get products to market be¬ 
cause of staffing constraints. Activ¬ 
ity to attract engineers shows itself 

tends to disappear—it becomes 
hard work. The employer becomes 
the true beneficiary, getting one to 
two engineers for free for each 
three working. 

Employers have learned from the 
downsizing experience of past yeai-s, 
control of expense growth remains a 
serious issue. With pay levels rising, 
operating expenses and occupancy 
growth are held to a minimum. 
From a time-to-market perspec¬ 

tive, the actions being taken are short¬ 
sighted. Forced burn-out leads to 
business stagnation and failure. 

Responsible managers: Get feed¬ 
back from engineers working 60- and 
70-hour weeks and take action to stop 
it! You’ll improve the work environ¬ 
ment, enrich the lives of your engi¬ 
neers, add creativity and spark to new 
products, and make more money. 

BY RON KMETOVICZ 
President, Time to Market Associates Inc. 
P. 0. Box 1070, 100 Prickly Pear Rd., Verdi, NV 89439; (702) 345-1455; fax (702) 345-0804 

in the paper, over elec¬ 
tronic media, and in 
one-on-one interaction. 
The heat is on! My stu¬ 
dents report working 
from 10 to 12 hours a 
day on the job and then 
work at home at night 
and on weekends. 
Many perform from 60 
to 70 hours a week and 
do so as part of a team 
working similar hours. 
Under such conditions, 
the fun of a great job 

I teach a class each year at Santa Clara University—R&D Manage¬ 
ment 264 for those thinking of par¬ 

ticipating. The course attracts Silicon 
Valley engineers who aspire to be 
R&D managers, vice-presidents of en¬ 
gineering, directors of engineering, 
and others who run their own technol¬ 
ogy-based company. At present, class 
participants work in engineering, 
marketing, and manufacturing at 
Siemens, Hewlett-Packard, Cisco 
Systems, LSI Logic, Adaptec, Ad¬ 
vanced Micro Devices, Sun, Intel, and 
other Valley companies. 

To complete a particular class as¬ 
signment, students returned to 
their respective companies to deter¬ 
mine the cost of a new product de¬ 
velopment person-month. Some got 
the figure by doing a detailed bot¬ 
toms-up analysis, while others sim¬ 
ply determined the total monthly 
R&D budget and divided it by the 
number of engineers working in 
new product development. R&D 
costs include the summation of pay¬ 
roll and related expenses, operating 
expenses, and occupancy expenses. 
Payroll and related expenses seg¬ 
ment into salaries, payroll taxes, in¬ 
surance, education reimbursement, 
recruiting, and other miscellaneous 
charges. Operating expenses in¬ 
clude travel, supplies, equipment, li-
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S / I’VE HEARD IT SAID THAT YOU CAN NEVER GIVE 
4 V A GAME DEVELOPER ENOUGH RESOURCES. 

WELL, THIS IS ONE OF THOSE •/ / / 
TIMES WHEN WE EXCEEDED THEIR 

EXPECTATIONS, ft ft 
DARKEN SMITH. Project N^ITENDO 64 

Cl 996 NEC' Electronics Inc. Au trademarks arc the propern of their re-eei tiw hold 

“Getting a machine like the 
Nintendo 64™ to market was an 
amazing experience. For three 
years, I coordinated 

processor wise/y. 

efforts between Nintendo, 
MIPS™ and the folks at NEC. 

During that time, we looked 
at several versions of MIPS 
RISC processors. However, NEC’s 
Vr Series™ processor shot to the top. 
Without question, it provided the 
most power for the price. 

One great thing about the 
Vr Series processor is what it enables. 
You see, game developers no longer 
have to hold back. Its now possible 
to create fantastic revolutionary 
games at an unbelievably low cost. 
With power to spare for things like 
on-the-fly image decompression, and 
even things they’ve only dreamed 
about doing. 

For the first time, developers can truly simulate reality. If they want something to 
happen, it will happen. Take, for example, WaveRace64™ The NEC Vr Series allows 
for such incredibly smooth and realistic dynamics when riding on water, that you’d be 
well advised not to play if you get seasick. 

Frankly, it’s exactly what you'd expect from a Nintendo/NEC partnership. 
I just can’t stress enough what a phenomenal job NEC does of keeping an eye on 
your bottom line. NEC clearly understands that every penny counts. In fact, they were 
able to reduce the number of pins. And in case you didn’t know, every pin is another 
million dollars in our business. 

But it also means a lot to the kids. You see, the Vr Series processor is an evergreen 
design. So it won’t be obsolete in two or three years. And that means Nintendo 64 
devotees can put their allowances towards other things. Like buying books or planting 
trees. And hey, maybe they’ll even buy a few more games.” 

For more information about NEC’s Vr Series call 1—300—366—9732. 
Ask for Info Pack #195. 

“NEC’s Fr Series processor has helped 
make the Nintendo 64 the most 

significant consumer electronics product 

since the VCR. " 

NEC 
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SINGLE POWER-SUPPLY 

FLASH 
BECAUSE YOU HAVE 
BETTER THINGS TO DO. 

AMD’s 5.0 volt-only 

and 2.7 volt-only 

Flash families give 

you an extensive 

range of flash 

memory options. 

When you want to create revolutionary products, you 

need innovative components. That’s why we created 

2.7 volt-only flash memory. Requiring only a single 

power supply, it also features low power consumption, 

high speed and an extended operating range from 

2.7V-3.6V. Use it for today’s portable, battery-powered 

applications and tomorrow’s hand-held products like 

digital cameras, digital voice recorders, multimedia PDAs, 

or wherever else your imagination takes you. Call us 

The Sensu PDA 

from Design Edge 

features a collapsible 

thin-film color display, 

audio and video 

compression, a 

wireless modem, 

and CCD camera. 

It's not available 

today, but AMD's 

2.7 volt-only Flash 

technology is. 

today and we’ll send you a detailed information pack. 

1 -800-222-9323 Internet: http://www.amd.com 

AMDB 
Run with it. 
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Also included is a 50 page application guide that provides B 
in-depth information on power conversion topics including: 1 
Product Testing, Theory of Operation, Distributed Power 
Systems, Thermal Characteristics, and Safety/Reliability 
Approvals. 

=■==►0^0« Inc TEL: (508) 559-°880 == DEVICES, INC. FAX:(508)559.9288
A Member of the ADWEST Group 

The Conversion Devices Inc. 
product handbook has been updated 
and expanded. This is "The Book" for 
power conversion products, and it's still 
available FREE. The CDI product handbook 
provides full electrical and mechanical ^B 
specifications on hundreds of standard power 
conversion products, including 230 new models. It’s ’ 
a comprehensive product handbook that includes 
complete technical information and much more! 

Based in Brockton, MA, CDI is an ISO 9001 registered 
manufacturer. We are ready to provide exceptional delivery and 
technical support on the power conversion product you need. 
Whether you have a current design or future need, call now 
to get “The Book” FREE and try us out. 
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Looking For A New 
Market? Try Korea. 
Segyehwa, the policy of total global¬ ization declared by Korea’s presi¬ 
dent Kim Young-Sam, consists of 
eliminating trade barriers, empha¬ 
sizing cross-cultural understanding, 
and liberalizing markets. The new 
open economy that Korea is trying to 
achieve was born out of radical mar¬ 
ket reform and a sincere desire to in¬ 
tegrate into the global marketplace. 

Currently, the country is running 
at a trade deficit, exporting $125 bil¬ 
lion worth of goods, but importing 
$135 billion in 1995. 

According to the Korea Interna¬ 
tional Trade Association, the country 
is the largest producer of DRAM 
computer chips in the world. Big 
name manufacturers out of Korea in¬ 
clude Samsung, Hyundai, and LG 
Semicon. Exports of semiconductors 
produced in Korea totalled $22 billion 
in 1995. Samsung also is the world’s 
largest producer of color-picture 
tubes. Korea produces the majority 
of the world’s VCRs, and also ex¬ 
ports the most microwave ovens. 
The electrical parts and compo¬ 

nents manufacturers are repre¬ 
sented by mostly small companies 
with 60 employees or less. Despite 
the fact that the large companies pro¬ 
duce most of the parts and compo¬ 
nents, 93% of the market is com¬ 
prised of companies with 300 or 
fewer employees. 

Keeping pace with the rest of the 
global market, Korea’s telecommuni¬ 
cations industry is experiencing a pe¬ 
riod of exploding growth. When Ko¬ 
rea Mobile Telecom became the first 
company in the world to introduce 
wireless communications networks 
with CDMA technology, in 1996, the 
government began speeding up its 
phasing out of restrictions on the 
market. The government has set 
aside $1 billion to design a new fully-
digital intranet, connecting all gov¬ 
ernment agencies, research centers, 
and universities by the year 2010. 

For more information, contact the 
Korea International Trade Associa¬ 
tion at their New York office, 460 
Park Ave., Room 600, New York, NY 
10022; (212) 421-8804; fax (212) 223-
3827; Internet: http://www.accessko-
rea.com.—DS 



Draw on the Industry's * 
Broadest Line of Magnetics 

Surface mount and axial lead inductors from Dale are available in a wide range of sizes and electrical 
specifications making them ideal for use in disk drives, telecommunications, instrumentation, medical 
equipment and automotive systems. Dale manufactures an inductor for every design problem from 
EMI/RFI suppression to impedance matching to band pass filters. 

Product Physical Characteristics Value FlashFax" Service 

IMC 

e 

Molded, wirewound technology, moisture resistant, excellent size-to-inductance-
range ratio. High frequency models available. 

0603: 1.5nH-100nH 
0805: 3.9pH-1000pH 
1210: ,01pH-220pH 
1210-100: .01pH-100pH 
1812: .OlOpH-lOOOpH 

Call 800-487-9437 
Document #306 

(I ̂ 1 ISC 
Molded, shielded, wireweund technology, moisture resistant, excellent 
size-to-inductance-range -atio. 

1210: OlpH-lOOpH 
1812: .01pH-1000pH 

Call 800-487-9437 
Document #3C5 

1LB Multi-layer shield beads, ideal for EMI and RFI suppression. 
1206 and 0805 sizes. ,0805 Preliminary) 

Impedance values range 
from 19Q to 

Call 800-487-9437 
Document #314 

ILS
Multi-layer, shielded inductor. 1206 and 0805 sizes. (0805 Preliminary) 1206: .047pH-33pH 

0805: .047pH-33pH 
Contact Factory 

TJ High current, vertical mount reduces PC board size, toroid design decreases EMI, 
7 sizes. Current ratings up to 20 Amps. 

1.2pH-5600pH Call 800-487-9437 
Document #309 

g f "’c Low profile pot core, efficient voltage regulation in low current applications. 
High Q (up to 60). Low IX R. 

47pH-6800pH Call 800-487-9437 
Document #304 

Audio, telephone coupling style designed to meet FCC Part 68. Frequency range: 
Data/voice = 300 to 3500Hz, Data = 800 to 3500Hz. 26 models. 

— Call 800-487-9437 
Document #311 

LPT Low profile surface mount, toroidal core, 2 separate windings, 4 terminals, 
4545: .450" diameter. 3535: .350" diameter. 

10pH-1200pH Call 800-487-9437 
Document #301 

w ,M Standard and "R" level E-Rel models. Axial leads, flameproof molded epoxy 
coating. 

Standard: .10pH-10.000pH 
ER: .10pH-33pH 

Call 800-487-9437 
Document #308 

IMS Standard and "R" level E-Rel models. Axial leads, shielded, molded epoxy 
encapsulation, flamepnx»f, moisture proof. 

Standard: ,10pH-100,000pH 
ER: lpH-12pH 

Call 800-487-9437 
Document #307 

1H D High current, axial leads polyolefin sleeve. Current ratings up to 5 Amps. IHD-1: 1.0pH-18,000pH 
IHD-3: 3.9pH-100,000pH 

Call 800-487-9437 
Document #312 

IHA High current, axial leads, polyolefin sleeve, flame-retardant. Current ratings up 
to 9 Amps. 

50pH-1000pH Call 800-487-9437 
Document #313 

| L̂PE
High current, surface mount, gapped and ungapped, ferrite core, 5 package sizes, 
solvent resistant. Above board heights: .205" [5.20] to .335" [8.50]. 
Transformers and inductors. 

10pH-330,000pH 
C ustom transformers available 

Call 800-487-9437 
Document #302 

IHSM High current, surface mount, flame-retardant encapsulated body. lpH-18,000pH Call 800-487-9437 
Document #303 

DALE ELECTRONICS, INC, Eost Highway 50. P.O, Box 180, Yankton, SD 57078-0180, Phone 1605)665-9301 . Fax 605-665-1627 
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QuickLook 

Power Sales 

Allowing customers to use their 
Internet and intranet connec¬ 
tions to the greatest extent, In¬ 

signia Solutions and Market Power 
have teamed to bring Market 
Power’s Visual MATRIX to the 
World Wide Web (WWW) through 
Insignia’s NTRIGUE solution. 
NTRIGUE is a Windows NT applica¬ 
tion server solution that will provide 
cross-platform access so that Visual 
MATRIX can run on WWW, and 
therefore, any platform. Insignia So¬ 

lutions may be reached at their web 
site: http://www.insignia.com. 

Another alliance recently built by 
Market Power is one made with Cog-
nos. The company had been chosen as 
a Cognos Business Intelligence Part¬ 
ner, and is now a certified reseller of 
PowerPlay and Impromptu. The two 
software solutions are designed to 
satisfy enterprise-wide data access 
and reporting needs. PowerPlay and 
Impromptu support over 100 rela¬ 
tional and OLAP data sources. 

Targeted toward decision makers 
and sales representatives, Market 

Power’s Visual MATRIX ver¬ 
sion 2.5 is designed to help busi¬ 
nesses with unique sales force 
automation requirements. The 
new version of the comprehen¬ 
sive sales automation system 
offers new features such 
as Goal Management, Im-
porter/Exporter Support for 
Mailhouses, and Multi-Centric 
Database Management. 
The Goal Management system 
provides the user with an easy-

to-use goal tracking system that al¬ 
lows sales reps to set up activity and 
monetary goals. Tracking different 
individual income sources and pro¬ 
ject earnings, dollar goals are dis¬ 
played in the matrices. Activity goals 
organize and track such items as cold 
calls, relationship building calls, and 
written proposals. 

The Importer/Exporter Support 
for Mailhouses lets users create mail¬ 
ing lists featuring their own criteria. 
The list can then be forwarded elec¬ 
tronically to the company’s direct 
mail house. 

The Multi-Centric Database Man¬ 
agement system provides a way for 
businesses to hierarchically organize 
their prospect information. This ad¬ 
vantage allows companies to design 
the structure of their database ac¬ 
cording to their individual style of 
selling. 

For more information, contact Mar¬ 
ket Power Inc., 101 Providence Mine 
Rd., #104, Nevada City, CA 95959; (916) 
265-5000; fax (916) 265-5171; Internet: 
http://www.MPInet.com 

HOW IMPORTANT IS QUALITY TO YOU? 

Call for a quote! 

Phone: (714)970-2430 
Fax: (714)970-2406 
Modem: (714) 970-5015 

The Ultimate Solution 

4761 E. Hunter Avenue. Anaheim, CA 92807 

PCB MANUFACTURING 
• 2 Day Turn On Multi-Layers 
• Prototype & Production 
• FR4. Polymide, & G-Tech 
• PCMCIA Cards Up To 8 Layers 
• Blind & Buried Via's 
• UL Approved 
• Netlist Testing 
• Automated Optical Inspection System 
• Modem/Intemet-FTP Gerber Data 

Internet: http://www. murrietta. com 
E-Mail: pcboards @ murrietta.com 
File: ftp://www. murrietta. com 

PCB DESIGN LAYOUT 
• DFM (Design for Manufacturing) 
• Analog & E.C.L., SMT 
• Schematic Control 
• Impedance Control 
• Matched Line Lengths 
• Cooper-Chyan Router 
• Auto-Routing Services 

PCB ASSEMBLY 
• Fine Pitch Surface Mount 
• Thru-Hole 

i 
Murrietta 
Circuits 

READER SERVICE 153 



PEASE 
IS COMING! 

THE FOURTH ANNUAL 

in a special 

Vome to Portable by Design to meet 
and listen to the electronic industry's 
guru of analog engineering. Bob is 
National Semiconductor's analog de¬ 
sign expert and popular columnist for 
Electronic Design magazine. 

If you attend, you'll also receive a free 
autographed keepsake collection of 
columns from Electronic Design's well-
read "Pease Porridge." Be there to ask 
Bob questions on technology—or even 
humanity, and we're sure you'll receive 
an answer that will be filled with wit, 
wisdom, and waggish observations. 

Portable 'Design 
CONFERENCE & EXHIBITION 

presents 
BOB 
PEASE 

Save the Date! 

WEDNESDAY, 
MARCH 26, 1997 
at the Santa Clara Convention Center 
Santa Clara, Calif. 

Exhibition Hall - 11:00 a.m. 

appearance 
at the 

1997 show 
For technical conference or exhibition attendee information, 

call Betsy Tapp at 201/393-6075; Fax 201/393-6073; E-mail: portable@class.org 



SGS-THOMSON INTRODUCES 
THE EAGLE RANGE E2 PROMs 



NOW YOUR IDEAS 
CAN REALLY FLY 

256 Bit to 256K Densities 

Parallel and Serial Buses 

Operating Voltages 
Down to 1.8V 

Count on a million erase/write cycles 
over the entire operating temperature range 
— not just room temperature. Get more 
performance out of less space with ST’s 
own advanced 0.6// technology. And 
maximize your design opportunities with 
a range of operating voltages down to 1.8V. 

In other words, don't just get your 
design off the ground when you can soar 
with number one. Fax 617-259-9442. 
Or write SGS-THOMSON, 55 Old 
Bedford Rd., Lincoln, MA 01773. And 
visit our web site at http://www.st.com 

Over Entire 
Temperature Range 

1,000,000 
Erase/Write Cy 

As a world leader in non-volatile memories, 
SGS-THOMSON has always made it easy 

for you to take your designs to the top. 
With the introduction of our Eagle Range 

of EEPROMs, you have even more to fly 
with — including the industry’s first 256K 

serial EEPROM. Now you can launch your 
product with a choice of high performance 

256K, 128K, 64K. 32K and 16K devices in both 
serial and parallel. 

And that's just for starters. We support you 
with a whole spectrum of EEPROMs from 256 bits 
up. Plus all the best serial bus types including the 
new SPI standard with clock frequencies to 2MHz. 

Now, for the first 
time, you can get 
high density 
256K E2PROMs 
in cost-saving 
serial as well 
as parallel. 

Service and Technology 
©1996 SGS-THOMSON Microelectronics. All rghts reserved, 

photo ©Thomas Mangelsen/lmages of Nature® 
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E2PROMs that make 
YOUR DESIGNS FLY 

* Application Specific Memories 

256 IK 2K 4K 8K 16K 32K 64K 128K 256K 

MICROWIRE™ 

1H97 Q197 

ST93C06 ST93C46 ST93C56 ST93C66 M93C76 M93C86 
ST93CS46 ST93CS56 ST93CS66 

l2C 

ST24C01 ST24C02 ST24C04 ST24C08 ST24C16 

ST24W01 ST24W02 ST24W04 ST24W08 ST24W16 
M2201* M34C02* ST24164' 

ST24LC21* 

EXTENDED l2C 
NEW! 

ST24E16 M24C32 

NEW! 

M24C64 

0-496 

M24128 

NEW! 

M24256 

SPI 
1H97 1H97 

ST95010 ST95020 ST95040 ST95P08 M95160 M95320 
ST95011 ST95021 ST95041 M95161 M95321 

Q197 
M95640 
M95641 

1H97 
M95280 
M95281 

QI 97 
M95560 
M95561 

PARALLEL M28C16 
M28C17 

M28C64C 
M28C64 

NEW! 
M28256 

NEW! 
PARALLEL ACCESS 256K (32K x 8) E2PROM 

• JEDEC APPROVED BYTEWIDE PIN OUT 

• FAST ACCESS TIME: 90ns 

• AVAILABLE IN PDIP, PLCC, TSOP and SO 

• 100,000 ERASE/WRITE CYCLES 

• DATA RETENTION > 10 YEARS 

• SINGLE 5V ± 10% SUPPLY VOLTAGE 

• LOW POWER CONSUMPTION 

25 mA ACTIVE 

100 pA STANDBY 

• FAST 3 mS WRITE CYCLE TIME 

Byte or Page Write 

• ENHANCED END of WRITE DETECTION 

Data Polling 

Toggle Bit 

Page Load Timer Status 

• SOFTWARE DATA PROTECTION 

NEW! 
SERIAL ACCESS 256K E2PROM 

• EXTENDED l2C ADDRESSING 

• TWO WIRE SERIAL INTERFACE, 400kHz CLOCK RATE 

• AVAILABLE IN 8 PIN SO and PDIP 

• 100,000 ERASE/WRITE CYCLES 

• DATA RETENTION > 10 YEARS 

• SINGLE SUPPLY VOLTAGE 

4.5V to 5.5V for M24256 version 

2.5V to 5.5V for M24256-W version 

1.8V to 5.5V for M24256-R version 

• WRITE CONTROL FEATURE 

• BYTE and PAGE WRITE (up to 64 BYTES) 

• SEQUENTIAL READ MODE 

• SELF TIMED PROGRAMMING CYCLE 

• ENHANCED ESD and LATCH UP PERFORMANCE 

For more information fax 617-259-9442 
Complete product information at http://www.st.com 

SGS-THOMSON 
© 1996 SGS-THOMSON Microelectronics. All rights reserved. 

MICROWIRE is a trademark of National Semiconductor Corporation. 
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QUICKNEWS 

TAKING A SWIPE AT THE COM¬ 
PETITION— Mag-Tek, a long-time 
member of the magnetic-stripe tech¬ 
nology community, now is offering its 
three-track RS-232 Card Reader. 
The new release is in response to the 
nationwide trend of states enhancing 
their driver’s licenses with magnetic 
stripes. The stripes are imbued with 
information such as license number; 
the driver’s address, age, and sex; 
and other data supplied by the Divi¬ 
sion of Motor Vehicles. The RS-232 is 
capable of reading all ISO-standard 
magnetic cards and the new licenses. 
The reader has a long-wearing head 
that can read up to one million cards. 
After checking the encoded stripe for 
errors using parity and LRC, the 
swipe reader sends serial data to the 
host using asynchronous stop/start 
ASCII format. The RS-232 is small 
enough to be attached to most key¬ 
boards. Switch block settings in the 
unit control baud rate, communica¬ 
tion parameters, mode of operation 
(buffered or unbuffered), and user 
protocol. 
For more information, contact 

Mag-Tek Inc., 20725 South Annalee 
Ave., Carson, CA 90746; (800) 788-
6835; fax (310) 631-3956; Internet: 
http://www.magtek.com/. 

INTRANETTING @HOME —The 
Web Visa Router from Accton Tech¬ 
nology is a low-cost LAN/WAN rout¬ 
ing solution designed to suit small 
businesses, branch offices, or home 
offices. The WebVisa supports 
Frame Relay, asynchronous and syn¬ 
chronous ports for dial-up links or 
leased lines, and standard IP-based 
internetworking. In accessing the In¬ 
ternet, the router has been designed 
to work with standard routers used 
by Internet Service Providers 
(ISPs). WebVisa also can maintain di¬ 
rect links with the ISPs. Supporting 
transmission speeds from T1 (1.544 
Mbytes/s), El (2.048 Mbytes/s) or 64 
Kbytes/s, the router uses RS232, 
V.35, and X.21 interfaces. Addition¬ 
ally, the WebVisa automatically ad¬ 
justs itself to the maximum trans¬ 
mission rate available. The RS232 
asynchronous port is programmable 
to up to 115.2 Kbytes/s. Dial-on-de-
mand is available with WebVisa, al¬ 

lowing the user to store up to 32 dial¬ 
circuits in memory. As far as security 
is concerned, Password Authentica¬ 
tion Protocol and Challenge Hand¬ 
shake Authentication Protocol are 
both supported by Accton’s router. 
Designed to accommodate the busy 
home office, the WebVisa has been 
outfitted with a graphical setup util¬ 
ity. Users are prompted by requests 
for password assignments, Internet 
addresses, and subnet masks. The 
process is designed to connect the 
user in less than five minutes. 

For more information, contact Ac¬ 
cton Technology Corp., 1962 Zänker 
Rd., San Jose, CA 95112; (408) 452-
8900; fax (408) 452-8988. 

SEEQ AND YE SHALL FIND—New 
from SEEQ Technology is the 84C24 
Quad 10Base-T Ethernet Media In¬ 
terface Adapter for twisted pair net¬ 
works. Designed to increase compo¬ 
nent density through integrating 
adaptive equalization and transmit 
filters, the single-chip unit is com¬ 
prised of four complete 10Base-T 
physical layer interfaces that have 
been combined with IEEE full/half-
duplex auto-negotiation onto one 68 
lead PLCC surface mount package. 
SEEQ’s adapter features easy-to-use 
installation. The 84C24 is capable of 
sensing wiring polarity and adjust¬ 
ing automatically to the correct ori¬ 
entation. The unit also can choose the 
highest-performance operating 
mode available by using the auto-ne¬ 
gotiation algorithm. The unit is 
priced at $20 a piece in 10,000 unit 
quantities. 
For more information, contact 

SEEQ Technology Inc., 47200 Bay¬ 
side Pkwy., Fremont, CA 94538; 
(510) 226-7400; fax (510) 657-2837; In¬ 
ternet: http://www.seeq.com. 

STEP TO THIS— Consummating the 
alliance between Ultratech Stepper 
and ASM Lithography, Ultratech is 
offering the 2244i stepper for the 
pair’s mix-and-match microprocessor 
manufacturing solution. The joint 

! venture includes engineering, execu-
¡ tive management groups, marketing, 
I and sales from both companies. Ul-
1 tratech supplies photolithography 
I systems used in the manufacturing 

processes of semiconductors and thin 
film heads for disk drives. As part of 
the agreement, ASM has given Ul¬ 
tratech extensive data concerning 
lens distortion matching, mutual op¬ 
timization of stepper management, 
and overlay registration. 

For more information, contact Ul¬ 
tratech Stepper Inc., 3050 Zänker 
Rd., San Jose, CA 95134; (408) 321-
8835; fax (408) 577-3376. 

UNIVERSE COMPATIBLE WITH 
WINDOWS NT AND UNIX-
VMARK Software has developed an 
updated version of its UniVerse rela¬ 
tional database management system 
(RDBMS) that is fully compatible 
with both Windows NT and UNIX 
systems. UniVerse 9 supports all ex¬ 
isting versions of the operating sys¬ 
tems, including all administrative 
tools, development interfaces, inter¬ 
networking products, and ODBC 
connectivity. The RDBMS features 
stored procedures, allowing the engi¬ 
neer to write complex, server-side 
procedures in standard program¬ 
ming languages. UniVerse 9 also in¬ 
cludes an intrinsic, programmable 
SQL gateway that supports any 
standard ODBC driver. The gateway 
allows data to be integrated with the 
RDBMS from anywhere in the sys¬ 
tem, whether from a mobile source or 
at the office in a mainframe. Admin¬ 
istration of remote UniVerse servers 
can now be managed through the use 
of a Windows-based interface. Up¬ 
grading UniVerse to handle informa¬ 
tion that’s been downloaded from the 
Internet, VMARK also has included 
the UV/Web toolkit. UV/Web allows 
the user to build web pages that con¬ 
tain UniVerse 9 relational databases. 
The stored procedures provide the 
necessary tools to create unique 
HTML documents. Another feature 
found in UniVerse 9 is the Bulk Data 
Loader. The Bulk Data Loader can 
combine multiple input files into a 
single table and multiple columns 
from different files into one solitary 
column. 
For more information, contact 

VMARK Software Inc., 50 Washing¬ 
ton St., Westboro, MA 01581; (508) 
366-3888; fax (508) 366-3669; e-mail: 

! psuita@vmark.com. 
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QuickLook 

Lapping Up Remote Access 

Keeping with the trend of installing off-line Internet 
software into new PC notebooks, Fujitsu PC Corp, 
recently announced that the company will be includ¬ 

ing LapLink for Windows 95 and WebEx from Traveling 
Software in its newest line of notebooks. 

The profile of the typical notebook user is an individ¬ 
ual who is highly mobile and uses the Internet to find the 
most up-to-date information. WebEx allows Windows 95 
users to schedule the downloading of information to get 
the most out of their connection while they’re on the road 
away from it. 

Traveling Software also recently teamed with NET¬ 
COM On-Line Communication Service, an Internet ser¬ 
vice provider. The alliance brought a customized version 
of WebEx to NETCOMplete, an Internet service solu¬ 
tion targeted at business professionals. 

LapLink v. 7.5 now employs Xchange Agent technol¬ 
ogy to speed up file transfers and improve remote con¬ 
trol. Putting more power into the hands (or mouse) of its 
users, Xchange Agent provides an easy-to-use wizard 
setup to synchronize folders automatically. 

File transfer speeds also have been improved in the 
new 32-bit version by 30%. LapLink’s adaptive compres¬ 
sion technology automatically adjusts to the user’s con¬ 
nection speed, maximizing compression. The data en¬ 

cryption feature ensures save data transfer during re¬ 
mote control. LapLink’s patented SpeedSync technology 
is a file transfer recovery system that sends only the 
missing data of the file, not the full file, if a modem ses¬ 
sion accidentally cuts off during a download or upload. 
This addition can save 80% or more of long distance 
charges. 

LapLink 7.5 also has an AutoConnect function that 
uses new shortcuts to connect users to other LapLink-
equipped computers, matching screen resolutions and al¬ 
lowing chat sessions by clicking on an icon. Users can fur¬ 
ther speed up their transfer times by specifying the 
number of transmitted colors or cut the colors to black 
and white. 

Priced at $149, the LapLink v. 7.5 for Windows 95 
package includes the 32-bit software, documentation, 
LapLink for Windows 3.1, and a parallel cable. An Eng¬ 
lish-language version is available free of charge at Trav¬ 
eling Software’s home page (listed below). French, Ger¬ 
man-, Italian-, and Spanish-language versions also are 
available through the company’s international distribu¬ 
tors. Customers with LapLink’s 7.0 version also can up¬ 
grade their software for $29.95 by calling Traveling Soft¬ 
ware directly. 

For more information on LapLink, contact Traveling 
Software Inc., 18702 North Creek Pkwy., Bothell, WA 
98011; (800) 343-8080; (206) 487-1284; Internet: 
http://www.travsoft.com.—DS 

The NEW VF315 Series: Surface Mount HCMOS/TTL Oscillator 

To learn how Valpey-Fisher products, quality and ingenuity 

75 South Street. Hopkinton. MA 01748. Voice: (508) 435-6831 ext. 285. Fax: (508) 497-6377 

can make your products more cost 
effective, call 800-982-5737 

ext. 234 or 244. 
E-mail: valpeyfishersales@juno.com 

Compatible with Epson SG615 
Valpey-Fisher designed & manufactured not Japanese 
Tri-state and tight symmetry • J-leaded molded package 

The NEW VF/FE & VF/FH Series: Surface Mount Crystals 
Low profile (1.8 mm) • Wide frequency range (10 to 100 MHz) 
Ceramic epoxy sealed package • Low cost 

I^LPEY-FISHERÜ 
A SUBSIDIARY OF -♦UTK 

Technology and service since 1931 

Having It All. 
Valpey-Fisher brings unprecedented 
price/performance to three popular devices. 

Our high volume proprietary manufacturing, under the rigorous supervision 
of Valpey-Fisher engineers, yields superior price/performance while 
maintaining the uncompromising quality you expect from Valpey-Fisher. 

The NEW VF946 Series: Tri-State SMD or Through Hole VCXO 
• Compatible with AT&T S type VCXO 
• Frequencies to 52 MHz • Very low phase jitter 
• Small 6 pin ceramic DIP package or gull wing 
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JACK KILBY 
IS COMING 

T0ÄS#e 

AGAIN. 
Come to Portable by Design and meet the experts. 

.Bortable 
hI resign 

CONFERENCE & EXHIBITION 
MARCH 24-27, 1997 

Sponsored by 

ELECTRONIC DESIGN 
Contributing Sponsors: 

Benchmarq Microelectronics 
Intel Corporation 

Revered by engineers worldwide as the inventor of the 
IC and a pioneer of solid state technology, Jack Kilby 
will once again make an appearance at the Portable 

By Design Conference & Exhibition. Two years ago, Mr. Kilby 
was the keynote speaker—this year, he will present the first 
annual "Electronic Design Award For Technical Innovation." 
The award will be presented the author of 1997's most 
innovative conference technical paper. The award 
represents the first of its kind given annually. The ceremony 
will take place at the Industry Reception, held on the show 
floor at the Santa Clara Convention Center in Santa Clara, 
Calif., on Tuesday, March 25, 1997 at 5:00 p.m. 

Also at this year's gathering. .. 

KEYNOTE SPEAKERS: 
TOM BEAVER 

Vice President 
Worldwide Marketing 

Motorola, Inc. 

PHILIP WENNBLOM 
Director, Strategic Planning 

Mobile and Handheld Products Group 
Intel Corporation 

ROBIN SAXBY 
President & CEO 

Advanced RISC Machines 
(ARM) 

VAUGHN WATTS 
Director of 

Mobile Computing Architecture 
Texas Instruments 

and a presentation from BOB PEASE, author of "PEASE PORRIDGE" 

Exhibitor Information: Contact Lisa Zurick, Director of Show Sales, at 847/263-6837; fax 847/263-6854 
Conference Information: Contact Rich Nass, Program Chairman, at 201/393-6090; fax 201/393-6073; 

or call Betsy Tapp, Exhibition Manager, at 201/393-6075; fax 201/393-6073 
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TRUDEL TO FORM 

How can organizations effectively renew them¬ 
selves to deliver better results? My last column 
discussed how Machine Age business was about 

repetition and refinement, but Information Age suc¬ 
cess demands more. 
Revolutionary change is needed. Behavioral change, 
whether for an individual or a corporation, is usually 
difficult. Before people can change habits, they must 
sort through options and consequences. Unless con¬ 
vinced that their own well-being is at stake, they 
won’t change. 
Right or wrong, Wall Street measures corporate 
well-being by profits. Companies have several op¬ 
tions for delivering profits. A decade ago, the pre¬ 

ferred strategy was value creation. 
\ alue creation is still the way for some, but most large firms have given up. 

For years, there has been little, if any, value growth for the Fortune 1000. 
C ounterexamples and exceptions are easily dismissed. Managers and busi¬ 

ness-school professors know that a few U.S. firms like Intel and Microsoft are 
doing well. They dismiss them as special, unique, abnormal cases. They know 
the Japanese do well at products and market share. They dismiss that too, be¬ 
cause Japanese firms don’t worry about, and don’t deliver, high profits. 

Limits are first set in our own minds. As managers realized that most large 
firms were unable to add value, they became fearful. They came to assume 
there must be some natural force at work. In the early days, words like “even 
IBM is having layoffs” helped make downsizing socially acceptable. 
Managers think, "If even an IBM or an Apple can’t add value to deliver 

profits, neither can I.” Instead, they try other methods. Driven by perfor¬ 
mance pressures but lacking strategic vision, many companies in various in¬ 
dustries have had no better idea for profit generation than to cut costs, fire 
workers, and buy up rivals. 

Past columns have discussed the results. The statistics show a clear pat¬ 
tern. Cost cutting boosts profits only in a minority of cases, and not on a sus¬ 
tained basis. It creates lasting damage to innovation. 

I or the past year, I have been conducting surveys on business innovation. 
Few firms are consistently doing well at value creation. Michael Porter dis¬ 
cusses why in the November-December 1996 Harvard Business Review. 
The Japanese took the lead from America with better process: TQM, 

benchmarking, continual improvement, etc. Rivals were so poor at cost, qual¬ 
ity, and cycle time that firms could seize markets just by building the same 
products better. 

Cost cutting and copying have, therefore, become habits. Since most prod¬ 
ucts are generic, even high tech firms are now selecting their CEOs from 
commodity industries. 

As Porter notes, “A company can outperform rivals only if it can establish 
a difference that it can preserve.” Improving cost and operational efficiency 
moves the bar up, but rarely leads to sustainable competitive advantage. 
The problem is insidious—competitive convergence. “The more bench-

mai king companies do, the more they look alike. The more that rivals out¬ 
source activities to efficient third parties, often the same ones, the more ! 
generic these activities become.” ! 

Global competition quickly compresses margins on anything that is stan- ; 
dard and routine. Today’s competitors are quick, and information travels at ! 
electronic speed. Unless you use slave labor or enjoy a monopoly (which some ! 
do), it is difficult to sustain profits with generic, commodity products. 

John Trudel, CMC, provides business development consulting and is the author ' 
of"H ujh Tech with Low Risk. ” He is founder and director of The Trudel Group, j 
83^70 Chinoak Pl., Scappoose, OR 97056; (503) 640-5599;fax (503) 543-6361; e-mail: ¡ 
johntnulel@aol.com; Internet: http://menibers.aol.comJjohntrudel. 

FREE STUFF 

Hewlett-Packard’s (HP) HP VXI Test Systems Components CD is 
available free of charge by ordering 
from the company’s Test and Mea¬ 
surement Organization’s web site at 
http://wwfw.tmo.hp.com/tmo/cata-
logs. The CD provides fast solutions 
for configuring, selecting, and pur¬ 
chasing test-system and VXI-fam-
ily components, systems, and ser¬ 
vices such as test software, 
controllers, and interfaces. System 
requirements are Windows 3.1, a 
486 processor, 12 Mbytes of RAM, 
and a 2X CD-ROM drive. Contact 
Hewlett-Packard, Test and Mea¬ 
surement Organization, P.O. Box 
50637, Palo Alto, CA, 94303-9512. 

National Instruments’ new version of its DAQ Designer 
software configuration utility 
for Windows is available free of 
charge. The interactive package 
asks system developers ques¬ 
tions about application require¬ 
ments such as the quantity and 
types of signals and sensors, and 
signal conditioning needs. It an¬ 
alyzes answers, produces a sum¬ 
mary report, and recommends 
appropriate solutions. Contact 
National Instruments, 6504 
Bridge Point Pkwy., Austin, TX 
78730-5039; (512) 794-0100; fax 
(512) 794-8411; Internet: 
http://www.natinst.com. 

FAN MAIL 
One of our New Year's Resolutions 
is to print letters sent to this section. 
If there is a topic you’d like to see 
covered in QuickLook, a viewpoint 
on something you have seen here, 
or even some praise (our moms’ 
would be proud) about a piece 
we’ve printed, please send it in. We 
welcome all correspondence. You 
can e-mail Mike Sciannamea at 
mikemea@class.org or Deb Schiff 
at debras@csnet.net. If you prefer 
to use regular mail, send your com¬ 
ments to The Copy Desk, Electronic 
Design, 61 1 Rte. 46 W., Hasbrouck 
Heights, NJ 07604. Our fax num¬ 
ber is (201) 393-0204. 



handheld-constrictaphobia an abnormal fear of 
designing hand-held terminals and not having a processor that allows 
a flexible and customized solution for specific applications. 

It starts with a tightness in the chest. You feel confined and utterly restricted. Relax, 
it’ll be okay. NEC can release your pain. But first, you’ll have to take hold of our HHT-ASSP 
processors-a crucial step on the road to total flexibility in hand-held terminal design. 

With NEC's HHT processors, you get an X86 compatible 
embedded PC on a chip. Yes, a system on a chip. And since NEC’s 
ASIC cores are already integrated, you can use our CB-C8 
technology to easily add off-chip logic. And if quantity allows, 
you 'll also have the flexibility to customize ASIC cores or add 
new ones on the chip to meet your specific application. 

Here’s some other ways we've removed the 
_ restraints. First, you 'II be able to develop your code on a 

standard PC. And second, you’re free to utilize off-the-
shelf software products. Which means your designs will 
get out there faster and for far less cost. 

We can also help with issues you have around 
speed and power. That's because our HHT-ASSP does 
33 MHz at 3.3V and easily interfaces with 5V TTL 

devices. Furthermore, it allows you to utilize 0.5 
micron technology for low power consumption in a 
compact 160-pin TQFP package. 

And don't worry about your taste of freedom being 
I short-lived. The HHT-ASSP is based on NEC's OpenCad 

design framework and standard macro 
library. Which means you’ll have an easy 

migration path into future designs. Now 
if that doesn’t make you breathe a little 
easier, you can always talk to one of our 

people on the phone. 1-800-366-9782. 
Ask for Info Pack 139. 
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FLIPPING THROUGH THE INTERNET ROLODEX 

http://www.arcochem.com: Not 
only does ARCO Chemical make in¬ 
formation about products and mar¬ 
kets available here, but the company 
also lists career opportunities and fi¬ 
nancial information. At the site, 
ARCO features a comprehensive in¬ 
dex that’s accessible from any page. 
Featured at the company’s home¬ 
page is information about propylene 
oxide, tertiary butyl alcohol, and 
styrene monomer, as well as their de¬ 
rivatives. Visitors will also find 
ARCO’s annual report and a section 
on environmental performance. 

http://www.eetoolbox.com/srcnet. 
htm: Pick up the latest version of 
Electronics Search FAQ at this site. 
Version 6.0, published for free here, 
features Smart Semiconductor 
Search. Using HARVEST technol¬ 
ogy, Smart Semiconductor Search si¬ 
multaneously queries such big name 
vendors as Intel, Philips, and Mo¬ 

torola. More focused than the big 
name search engines, it is prepro¬ 
grammed to visit specific sites to 
search. Electronics Search FAQ 
finds invaluable sources of informa¬ 
tion specifically for the electronics 
designer. 

http://www.dspg.com: Tap into DSP 
Group’s web site and download speci¬ 
fications, articles, application notes, 
and product ideas on the company’s 
family of low-power, high-speed digi¬ 
tal signal processing engines de¬ 
signed to be embedded with ASICs. 
TrueSpeech Internet players and 
converters also can be downloaded 
from the site. 

http://www.linear-tech.com: Ac¬ 
cess up-to-date technical information 
on all of Linear Technology’s high 
performance analog integrated cir¬ 
cuits. The site features a powerful 
search engine, allowing the visitor to 

quickly locate and display the com¬ 
pany’s technical publications. Publi¬ 
cations include application notes, 
data sheets, design ideas, and arti¬ 
cles from issues of the company mag¬ 
azine, Linear Technology Magazine, 
and the LT Chronicle. Visitors also 
can request sample devices and/or 
order the new Linear View CD-ROM. 
LinearView includes all of the com¬ 
pany’s publications. Additionally, de¬ 
signers can download design tool 
software such as SwitcherCAD and 
FilterCAD. 

http://www.ssi.com: Visitors will be 
able to find the latest product infor¬ 
mation on Systems & Software’s ex¬ 
tensive line of embedded develop¬ 
ment tools at this site. An extensive 
library of white papers, books, and 
other technical information is in¬ 
cluded. Users also may communicate 
with SSI’s Technical Support group 
and download software updates. 

FREE Training! * 
When purchasing these 
three products with 
maintenance from 
Interface Technologies: 

or 
MicroSim PSpice A/D 
MicroSim PSpice 

SAVE 
on any MicroSim 
product or maintenance 
until June 30, 1997 

MicroSim DesignLab 
MicroSim PSpice A/D 
MicroSim PSpice 
MicroSim PSpice Basics 

MicroSim PSpice A/D Basics* 
MicroSim PSpice Optimizer 
MicroSim PLSyn 
MicroSim PCBoards 
MicroSim Schematics 

CALL 800-357-1636 
" ■■■■ for information, prices or a quotation. 

Other Value Added Services from Interface Technologies: 
Product Training Installation Services 
Analog Modeling Services Configuration Services 

* Free Training ond 5% discount available only when products are purchased through Interface 
Technologies, an authorized reseller of MicroSim products. Offer valid for U.S. customers only 

INTERFACE 
TECHNOLOGIES 
400 ASHLAND AVENUE 

River Forest, il 60305 

TEL: 800.357.1636 

FAX: 708.366.4413 
E-MAIL: SALES@I-T.COM 

WEB: WWW.I-T.COM 
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Looking for 
Consultants? 
IEEE-USA’s Directory of Electrotechnology Consultants is a must for any company or institution 
that uses technical or management consultants. The 
Directory lists independent consultants who are 
operating as sole practitioners or in small businesses 
and also gives detailed information regarding specific 
areas of expertise. 

Prepared by the Coordinating Committee of the 
Alliance of IEEE Consultants’ Networks, the Directory 
is available as a searchable database on the Web at 
<http://www.ieee.org/usab/DOCUMENTS/CAREER/ 
AICN/dbform.html>. 

Or, for a free hard-copy version, contact Bill 
Anderson at: 

THE INSTITUTE OF ELECTRICAL 

AND ELECTRONICS ENGINEERS. INC. 

IEEE United States Activities 
1828 L Street, NW, Suite 1202 
Washington, DC 20036-5104 

Phone: 202-785-0017 Fax: 202-785-0835 
Email: w.anderson@ieee.org 

BOX 
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HOT PC PRODUCTS 

CyberCircuit Plus is a Windows-based reference source containing over 
1100 electronics items. This desktop encyclopedia features information such 
as electronic circuits, charts, formulas, and graphs. The types of circuits de¬ 
fined in this software run the gamut from amplifiers to oscillators. Examples 
include alarms, antennas, multipliers, pH sensors, radio transmitters, switch¬ 
ing power supplies, temperature sensors, and video amplifiers. Circuit infor¬ 

mation was culled from application notes, data 
books, and publications in the electronics indus¬ 
tries. The search engine is powerful and fast, pro¬ 
viding circuits in seconds, down to the part num¬ 
bers and values. There also is a “Sounds Like” 
option available for the spelling-challenged engi¬ 
neers in the office. Searches can be performed by 
part number, function, source of information, as 
well as titles, acknowledgements, or complete text. 
The on-screen graphics are redrawn, not scanned in 
from the original, so they are clear and uniform. In 
addition to all the circuits listed, CyberCircuit Plus 
includes a variety of other types of data. Accomo¬ 
dating engineers from a number of disciplines, the 

software includes formulas (i.e.: decibels, RLC circuits, impedances, and ther¬ 
mal resistance) IC dimensional data, and tables. Free demonstration versions 
are available at http://members.aol.com/cybercir/index.html. 

For more information, contact PTM, 119 Benton Oaks Dr., Sauk Rapids, 
MN 56379; (320) 253-0591; e-mail: cybercir@aol.com. 

P KZIP 2.50 has recently been re¬ 
leased from PKWARE. The storage 
standard now supports the 32-bit op¬ 
erating systems found in Windows 95 
and NT. There also is an enhanced 
16-bit version included for Windows 
3. lx users. The compression utility 
can create self-extracting archives. 
This feature allows users to create 
program groups and register exten¬ 
sions in Windows 95. The program 
can now create spanned .zip archives, 
allowing users to use more than one 
diskette to store information. 
PKZIP 2.50 now supports filenames 
longer than eight characters. PKZIP 
2.50 is priced at $49. Preregistered 
users of PKZIP for DOS and OS/2 
may purchase the new Windows ver¬ 
sion for $29. 

For more information, contact 
PKWARE Inc., 9025 North Deer¬ 
wood Dr., Brown Deer, WI 53223; 
(414) 354-8699; Internet: 
http://www.pkware.com. 

VITROVAC 
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Advanced Materials - The Key to Progress K - TD - APLS 

The worlcTs first amorphous 
saturable reactor cores. 
Highly reliable and most efficient 
since 15 years. 

VACUUMSCHMELZE CORPORATION 
4027 Will Rogers Parkway 
Oklahoma City, OK 73108, USA 
Tel. ("1)405/943-9651 
Fax ("1)405/942-4238 

SIEMENS COMPONENTS PTE LTD 
Passive Components & Electr. Tubes, Div. VAC 
164 Kallang Way # 05-01/12 
Singaoore 349248 
Tel. ("65) 744 7768 
Fax ("65) 74467 97 VACUUMSCHMELZE 
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SIEMENS 

Amazing Wireless Performance. 



Helping you create wireless 
wizardry with RF discretes and ICs. 

Offering over 20 years of innovation 
in GaAs and bipolar technologies, 
Siemens is a recognized global 
leader in RF front-end building block 
components. This advanced 
technology background gives our 
solutions the performance to meet 
today's demanding signal integrity 
and low power consumption — 
down to just 3 V, for all your portable 
application needs. 

^B SIEGET transistor BFP 405 

^B Conventional RF transistor 

Astounding performance for a 
range of frequencies. 

Our advanced SIEGET8 (SIEmens 
Grounded Emitter Transistor) RF tran¬ 
sistors combine bipolar technology and 
SMD packaging for performance levels 
with up to 25GHz transition frequency. 
This technology, combined with our 
CMOS, gives Siemens ICs the high 
level of integration, and our discretes 
the high gain, low noise and low 
power use you want for your ever¬ 
shrinking designs. 

■I RF IC's PMB XXXX □ DISCRETES /MMICS □ SAW FILTERS 

The right solution for any RF 
application you can conjur up. 

Across all standards Siemens 
leads the way. Whether you’re 
working in PCS, DECT, GSM, JDT 
or AMPS, we offer the superior 
solutions and performance you 
need. Siemens is also the only 
supplier to offer complete chip-set 
solutions for both GSM and DECT, 
while offering components in both 
bipolar and GaAs technologies. 

Your global partner raises local 
support to a new level. 

Siemens supplies a world-wide 
array of customers, including some 
of the largest telecom companies 
in the U.S., Europe and Asia. Our 
international resources make it 
possible for us to meet your needs 
through a leading U.S. value-added 
distributor of wireless technology. 
And that translates directly into 
superior service and support for 
you — no matter where you are, 
or what your application. 

Range of Applications 

Together, we can work magic. 
Call for our free copy of "Solutions 
for Wireless Communications RF 
Products" technical overview. 
Ask for Ext. 4, Lit Pack M11A002. 

As you begin your next generation 
of wireless products, talk to 
Siemens, the world leader in 
communications components. 

1-800-77-SIEMENS 
http://www.sci.siemens.com/RF.html 

© 1996 Siemens Components, Inc. 
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QuickLook 

LETTERS FROM LONDON 

Digital Wireless Excites Chip Makers 

It seems that the British and Scandinavian predilection for mobile communications—I’m 
all but convinced that all Scandinavians have 

mobile phones super-glued to their faces as soon 
as they reach puberty—is spreading rapidly 
around the world to the delight of the semicon¬ 
ductor industry. 

Just before the turn of the year, Patrick Ed¬ 
mond, Marketing Manager, Cordless Products, 
Communications Product Group, VLSI Technol¬ 
ogy Inc., told me that he expects worldwide mar¬ 
kets for digital wireless systems will increase by 
nearly 500% over the next four years. 
He can be so sure because at present the num¬ 

ber of companies engaged in the mass production 
of the pocket-sized phones is strictly limited to no more than a dozen at most, 
and Patrick makes it his business to know them all. To make forecasts, all he 
really needs to do is “listen to what our customers tell us and make our fore¬ 
casts accordingly”—and then add some. 
A year ago, VLSI set up a design center in Sofia Antipolis in the foothills 

behind Nice in Southern France to specialize in designing complex integrated 
circuits for wireless and cordless communications applications. At that time, 
the company announced a reference design for a GSM digital handset that 
Edmond claims can be made for less than $150. Now, VLSI has launched a 
new range of chips designed for digital enhanced cordless telecommunica¬ 
tions (DECT). 
DECT was designed primarily for high-density digital cordless phone ap¬ 

plications, especially for PABXs. It is capable of coping with user densities of 
around 50,000 per square kilometer. Further, it was designed to handle data 
with a dynamically variable bandwidth of between 32 kbits/s to a dull 1 
Mbits/s. Apart from cordless PBX phones, Edmond sees a particularly bright 
future for DECT in wireless local loop (WLL) applications, as well as for do¬ 
mestic cordless applications. He is not so sure about cordless PBX systems. 

In WLL applications, Edmond believes that the low cost of DECT devices, 
together with the inherent high-speed data capabilities of DECT, will give 
the technology a significant advantage over its rivals. He says, “Prices have 
reduced by between 20% and 30% each year for the past three years.” In par¬ 
ticular, Edmond expects DECT local loop systems to prove popular in devel¬ 
oped countries especially in Europe. 
He explains that when telecommunications is fully liberalized and opened 

for competition in January 1998, newly emerging network operators will need 
to build their networks as rapidly as possible in order to compete with incum¬ 
bent national operators. At the same time, they will have to be able to offer 
advanced data services, he believes. 
He cites Germany in particular. “Deutsche Telekom has been installing 

ISDN services for private subscribers as part of its competitive strategy 
leading up to 1998— so any competing PTO will have to offer similar ser¬ 
vices—DECT is basically the only wireless standard which is designed to be 
compatible with ISDN. That we see as a key emerging market for DECT.” 

The new chips announced by VLSI, known by the name “Vega,” offer built-
in capability for ISDN—both for a direct connection to a fixed line service 
when used as a base station, and for the provision of a 64 kbits/s digital air in¬ 
terface for handsets. 

Peter Fletcher is Electronic Design’s U.K. correspondent . His e-mail ad- | 
dress is: panflet@cix.compulink.co.uk. 1 

_ 
CONFERENCE CALL 

Computer Telephony ‘97 Confer¬ ence and Exhibition (CT Expo 
97) will be held Mar. 4-6 at the Los 
Angeles Convention Center, Los 
Angeles, Calif. The conference 
features six seminar tracks by 
some of the leading computer 
telephony companies worldwide, 
along with numerous exhibitors 
and guest speakers. Among the 
topics to be discussed in the semi¬ 
nar sessions include “How to 
Build Voice-Enabled Internet 
Servers,” “How to Order and In¬ 
stall T-l: Checklist for Success,” 
and "PC-Based Switch Migration 
Strategies.” For more informa¬ 
tion, contact CT Expo 97, 12 W. 21 
St., New York, NY 10010; (800) 
542-7279; fax (212) 691-1191; Inter¬ 
net: http://www.ctexpo.eom. 

Spring Internet World ‘97 will be held at the Los Angeles Convention 
Center, Los Angeles, Calif, from Mar. 
10-14. The conference gives attendees 
the chance to gather information on 
the latest Internet technologies and 
products that will help companies, as 
well as indirtduals, get the most out of 
then- Internet presence. Featured at 
the conference are over 600 ex¬ 
hibitors, 150 sessions and workshops, 
and five keynote speeches. For more 
information, contact Mecklermedia, 
20 Ketchum St., Westport, CT 06880; 
(800) MECKLER, fax (203) 226-6976; 
Internet: http://eventsJworld.com. 

The National Ergonomics Expo¬ sition and Conference will be 
held April 1-3 at the Rosemont 
Convention Center, Rosemont 
(Chicago), Ill. Sessions will cover 
issues such as “Nerve Conduction 
Testing” and “The Ergonomics of 
Laptop Computing.” Also sched¬ 
uled are speeches by experts on 
how engineers and technologists 
can design and manufacture prod¬ 
ucts that will reduce the risk of in¬ 
juries such as Cumulative Trauma 
Disorder to office workers. For 
more information, contact Eber¬ 
hard & Company, 645 Madison 
Ave., New York, NY 10022-1099; 
(212) 486-6186; fax (212) 486-6481. 



To see if you qualify for FREE samples, simply fill in this 
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Small Size, Low Price, 
And Quick Delivery. 

THE KNOW-HOW COMPANY 
Our field support is rhe most highly 
regarded in the industry. We can give 
you fast expert advice, whether you're 
developing applications like CDPD, inter¬ 
active CATV, wireless telemetry or MMDS. 

ISO 9001 SUPPLIER 
CERTIFIED 
We are certified in accordance with the 
highest international standards of ISO 9001 . 

YOUR SOURCE FOR 
M/A-COM PRODUCTS 
We've got the R/F microwave components 
you need. We are a full line distributor of 
M/A-COM products from GaAs IC's to 
coaxial connectors. 

You know that M/A-COM has earned 
a reputation as a world leader in RF 
Devices. And at Penstock, we make it 
our business to be the leader in product 
availability, ease of ordering, on-time 
delivery and customer service. It's a 
combination that OEMs of any size demand 
today. What's more, our technical support and product 
knowledge are unmatched in the industry. 

We've Got Everything 
You Could Ask For 
In Surface Mount 

MIXERS 
Send me 

more info 

Part 

Number 
Application 

Frequency 

MHz 

Conversion 

Loss 
RF L0 Isolation 

I EMD40 900L Bose Station 700-1000 7.0dB 35dB 

□ EMD401800L Handsets 1400-2000 80dB 25dB 

EMS- IX Base Station 10-1000 6 0dB 30dB 

□ ESM0-C1 Base Station 1-1000 65dB 40dB 

TRANSFORMERS 
Send me 

more info 

Part 

Number 
Application 

Frequency 

MHz 
Ratio Insertion Loss 

ETC1-1-13 Wireless 4.5-3000 1:1 3 dB 

ETK4-2T Wireless 2 1000 4:1 3 dB 

□ 
ETC1.6-4-2-3 Wireless 500-2500 4:1 3 dB 

1 ETC4-1-2 Wireless 2-800 4:1 3 dB 

ETC9-1 Wireless 70-220 9:1 25 dB SPLITTERS/COMBINERS 
Send me 

more info 

,, . Frequency Isolation Insertion , P/M

Channels jJHz (jß) Loss (dB) Pa(ka9e P'N

2 824-960 23 0.5 SOIC-8 DS52-0001 

□ 2 1850-1990 21 0.5 SOIC-8 0552-0002 

2 1510-1660 20 0.4 SOIC-8 0552-0004 

□ 3 824-960 18 0.6 SOIC-8 0553-0001 

4 824-960 23 1.0 SOW-16 0554-0001 

□ 4 1 200-1660 23 1.0 SOW-16 DS54-0003 

6 824-960 25 1.3 SOW 16 DS56-0001 

COUPLERS 
Send me 

more info 

Part 

Number 
Application 

Frequency 

MHz 
Ratio Insertion Loss 

! ESDC-7-2-75 CATV 5-800 7±1 2.8 dB 

□ 
EMDC-16-2-75 CATV 40-1000 16+1.1 1.0 dB 

ESDC-20-2-75 CATV 5-1000 20+1 1.1 dB 

24 Hou 
Deliver k 4
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STRATEGIC PARTNERS 
WORKING TOGETHER 

In today’s competitive global marketplace, customers need 
to bring their supplier’s enabling technology in alignment 
with their own systems requirements. Systems designers 
want to know, not just where their strategic suppliers are 
today, but where they are going. 

But systems designers have another working-together 
partner, an objective strategic information partner who not 
only reports on what’s available today, but who is constantly 
scanning the technology horizon to help engineers and 
engineering managers plan for their next designs; helping 
them figure out which technologies will be useful and which 
will end up on the scrap heap. 

Electronic Design is that strategic information partner. By 
providing the information that helps the system designer 
walk the line between leading edge and bleeding edge, 
Electronic Design helps the engineer get a more competitive 
product to market, faster. 

Your Strategic Information Partner. 

ELECTRONIC DESIGN 



JUST 
LISTEN... 

TOM BEAVER 
Vice President 

Worldwide Marketing 
Motorola, Inc. 

PHILIP WENNBLOM 
Director, Strategic Planning 

Mobile and Handheld Products Group 
Intel Corporation 

ROBIN SAXBY 
President & CEO 

Advanced RISC Machines 
(ARM) 

VAUGHN WATTS 
Director of 

Mobile Computing Architecture 
Texas Instruments 

... and you will hear four important 
industry leaders offer their views 

on the future of the portable industry. 
One luncheon and you'll understand the importance 

of the designs you're now working on. 
Get a leg up on the trends and technology that will shape 
portable products in the twenty-first century. Attend the... 

I'jrtabJc ''Design 
CONFERENCE & EXHIBITION 
- MARCH 24-27, 1997-

Keynote Luncheon • March 25, 1997 
Santa Clara Convention Center, Santa Clara, Calif. 

Contributing Sponsors: Benchmarq Microelectronics; Intel Corporation 
For Conference, Exhibition, or Luncheon information, call: 201/393-6075; fax: 201/393-6073 
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QuickLook 

INTERNET NEWS 

Symbios Logic, in support of the IEEE-1394 standard, has made 
available sample quantities of its new 
IEEE-1394 to PCI link layer con¬ 
troller. The SYM13FW600 FireWire 
PCI controller is the result of a joint 
partnership with Apple Computer . 

The new controller is based on Ap¬ 
ple’s Pele controller. Capable of both 
isochronous and asynchronous data 
transfers at speeds of 100, 200, and 
400 Mbit/sec, the SYM13FW600 is 
designed for use with devices such as 
CD-ROM drives, hard disk drives, 
printers, scanners set-top boxes, 
televisions, and video cameras. 

Features of the controller include 
cycle master and isochronous re¬ 
source manager functions, serial bus 
manager support, six DBDMA chan¬ 
nels, and two isochronous transmit 
and receive data streams. 
The total IEEE-1394 solution, 

complete with host adapter boards 
and software, will support Windows 

95, NT, and MAC-OS. 
For more information, contact 

Symbios Logic Inc., 1731 Technology 
Dr., Suite 610, San Jose, CA 95110; 
(408) 441-1080; Internet: 
http://www.symbios.com. 

Joining the growing numbers of companies developing “push” 
technologies for Internet and in¬ 
tranets, The Internet Company has 
introduced its Messenger client¬ 
server system. Messenger allows ad¬ 
vertisers to send their information 
directly to users’ desktops without 
using their e-mail or World Wide 
Web communications. 

Content owners and publishers 
can use Messenger to exploit the di¬ 
rect marketing value of the Internet. 
Time-sensitive information, such as 
news items, product releases, or sur¬ 
veys can be delivered in real-time, 
complete with links to the corre¬ 
sponding web sites. Messenger also 

features a built-in counter for adver¬ 
tisements to monitor user response. 
There also is a “Priority Message” 
option that allows the provider to 
send urgent data, with links, to users’ 
desktops. 

The Messenger technology uses a 
proprietary wrapper, designed by 
The Internet Company to increase 
reliability, within an enhanced UDP 
transport protocol. Bandwidth-con¬ 
scious providers will note that it re¬ 
quires slim bandwidth to deliver 
data. Designed for easy distribution 
and download, the client is small, and 
works well over 14.4 modems. 

Pricing for Messenger is based on 
a per-system basis, but the base price 
for intranet applications is $35,000, 
not including consulting fees. 

For more information, contact The 
Internet Company, 96 Sherman St., 
Cambridge, MA 02140; (617) 547-
3600; fax (617) 546-3300; Internet: 
http://www.internet.com. 

1B0FF 

"Surely... 
we have a better option than these!" 

Yes, you do. 

Turn your 
excess inventory 

into a tax break and 
help send needy 
kids to college. 

Call for your 
free guide to 

leam how donating your 
slow moving inventory can 

mean a generous 
TAX WRITE OFF 
for your company. 

Call (708) 690-0010 

P. O. Box 3021 Glen Ellyn, IL 
60138 Fax (708) 690-0565 

Excess inventory today. ...student opportunity tomorrow 



New FLUIDTOOLS with elbows and 
valves solves pipe and tube flow 

problems on your PC 
Wouldn’t it be nice if you could solve flow problems without 
having to look up all of your data? With FLUIDTOOLS, you 

can do just that? It’s easy as A-B-C. 
• Just enter your data in whatever units you wish ... 
• Request FLUIDTOOLS to return answers in the units you want ... 
• Press “calculate” ... 

It’s that simple! 

Program accepts mixed units 
FLUIDTOOLS solves liquid and gas flow problems 
including escaping gas problems. It can solve for 
diameter, length, flow rate, pressure, or viscosity 
when doing liquids. Gas problems solve for quantity 
and DPSI. 

Some of the important Features of FLUIDTOOLS ... 
Automatic unit conversion ... enter data in mixed units and FLUIDTOOLS automatically calculates 
in the units you want • Friction and expanding gas factors are automatically calculated • All factors can be overridden • Program data 
base includes elbows, valves, fittings, viscosity, specific gravity and pipe sizes *A wide range of common and uncommon metric and 
English conversion factors are included and are easily expandable to accept user-defined data • Menus for pipe roughness are 
provided, or you can key in your own • Program can save all user defined data. All tables can be edited and expanded using the 

special editor included. 
FLUIDTOOLS program disk and user manual . 5295

System Requirements: SATISFACTION GUARANTEED! Run 
IBM PC line of computers or 100% compatibles FLUIDTOOLS on your PC. If the program doesn t 

DOS 2.0 or higher perform as described, just return it within 30 days for 
320K minimum memory full credit or refund! 

Chargecard users order toll-free 800-223-9150 
(In Ohio 216-696-7000) or FAX your purchase order to 216-696-6023 

Mail orders to: 
Penton Education Division • 1100 Superior Avenue • Cleveland, Ohio 44114 



LeCroy 

MORE DISPLAY 

Z08 mV 

Trace C 

Magenta 

DC 
WQ 
SOO 
DC 

Trace 4 
'race A 

500 M5/S 

STOPPED 

COPY SCHEME 
3 to U2 

20 ns 
200mV 

CHANGE COLORS 

in user color 

scheme U2 

2 1 
2 ps 

200mV 

DC 0.438 V 
iw < 10.0 ns 
15.0 ns < iw 

Light Gray 
Gray 

28-Aug-96 
13:34:01 

jMBBIIIinMiniMIWMimnnW 

Get the Complete Picture with 
our color DSOs. Our innovative 
approach to the use of color 
gives you... 

• Analog Persistence, an analog 
view of your signals with millions 
of data points stored in memory 
for complete analysis. 

•A 9" Color Viewing Area, with 
a 50% larger viewing area than 
a conventional 7" display 

• Full Screen Mode allows you 
to toggle the menus off and 
utilize the entire viewing area for 
your signal. 

•Transparent Display Mode 
allows you to clearly differenti-

1-800-4-LeCroy 
http://www.lecroy.com 

Offer gpod only while supplies last. 
‘Trademark of IBM Microelectronics 

ate overlaid signals. Overlap area 
is shown in a unique color and 
managed dynamically as waveforms 
are updated. 

But that's not all! Besides the unique 
implementation of color, which saves 
you time, we also give you the 
complete picture with the best 
capture and analysis features all driven 
by a PowerPC™’ microprocessor. 

If you are a DSO user, or plan 
to purchase one in the next 
12 months, get a FREE Panoramic 
35mm camera by requesting 
more information on our new 
color DSOs. 

Experience The New Co! 
DSOs From LeCroy 

5-Sep-96 
8.37:25 

(Ö— 
5 ps 

200 mV 
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PEASE PORRIDGE 
BOB PEASE 

What's All This 
Lecturing Stuff, 
Anyhow? 

Way back in 1968, when I was 
working as a Senior Engi¬ 
neer, back at Philbrick, I was 

going to take a Christmas vacation. 
But one engineer who was going to 
give some lectures suddenly decided 
to leave the company. So I was sud¬ 
denly invited, with barely 2 weeks’ 
warning, to go on a 3-week lecture 
tour, to 4 cities on the West Coast, 
and to Japan. I got my passport, and 
went on the road on December 27 
and spent a week on the Coast, and 2 
weeks in Japan, and it was great fun. 
I had a very good time, lecturing and 
talking about products and ideas. 

I went to Japan again in 1971 and 
1973. 1 went to Europe in 1972 and 
1974. 1 remember being a little sur¬ 
prised at the end of my lecture when 
the German engineers went knock¬ 

knock-knock on 
their desks! 
(That’s the Ger¬ 
man way to sig¬ 
nify approval.) I 
remember the en¬ 
gineers in Kyoto 
who broke into 
APPLAUSE 
when my slide 
show demon¬ 
strated my Volt-
age-to-Frequency 
Converters cover¬ 
ing a 1,000,000:1 
dynamic range! 
(They liked it in 
Tokyo, but they 
didn’t applaud....) 
I remember sev¬ 
eral years ago, 
when I was with a 
bunch of NSC 

FAEs (Field Applications Engi¬ 
neers) down in Santa Cruz, and 
Charlie Mitchell, the head of the 
FAEs, hollered across the room 
“Hey, Bob Pease.” I walked over to 

talk to him, and he said “Hey, Bob, 
how would you like to go lecture in 
Europe?” 

I told Charlie that sounded like a 
good idea, but I’d have to check it 
with my boss. Well, my boss liked the 
concept, but another senior engineer 
had more seniority, and he deserved 
to go. So I didn’t go that year. But 
maybe it is now my turn. I have out¬ 
lived all the other SOBs, as the old 
story goes. 

I have usually enjoyed travel, do¬ 
mestic and foreign. And I have always 
enjoyed talking with customers, and 
friends of linear circuits. So I am AB-
SOLUTELY looking forward to going 
out to give some lectures. 

I remember back in 1980, 1 went 
on the road for a week with the NSC 
Linear Road Show. We were winding 
up our week, lecturing in the Newark 
area. All the other guys had booked a 
flight back to San Jose that left at 
5:30 PM. If they left before 4:40, they 
could easily make the flight—but 
that would leave me to close out the 
show all by myself. I said—No prob¬ 
lem, let’s do that, because my flight 
to SFO doesn’t leave until 8. At about 
4:30, 1 saw them all tippy-toeing out 
the back door. I waved discreetly. I 
finished off the lectures, and the 
quizzes and answers, and door prizes. 
And all the Questions and Answers. 
And I talked to all the guys who hung 
around after the main session to visit 
and talk. Then after everybody left, I 
started to roll up all our wires and 
gather up all our equipment. A 
phone call came in from the head of 
the Road Show. 

“Bob, is there a little brown bag 
over in the corner?” I said, Yeah. 
“Well, take good care of it, because 
there are several hundred dollars of 
gate receipts in there.” So I scooped 
it up and put it in my suitcase. That 
was no problemo. 

It turns out, the laugh was on 
them, as my plane got me home be¬ 
fore theirs did. That’s because their 
plane had to make an extra stop to 
refuel in Salt Lake City, and was de¬ 
layed considerably. 

I have recently been invited by 
some colleagues, to “drop in,” if I am 
in the area of New Jersey or Boston 
or Baltimore or Rochester, N.Y. to 
give a lecture. Well, I may just be do¬ 
ing that. BUT FIRST, I have to 
plan—what the heck should I talk 
about? 

I will OBVIOUSLY be saying 
some good things about new linear 
circuits. Maybe even some good OLD 
ones. GOOD applications. NEAT 
tricks. I will surely say a few good 
things about Electronic Design. 
They are pretty good guys, and they 
have let me say good things about 
Analog Stuff. In fact, when we asked 
the guys at E.D. — would they like to 
co-sponsor my Lectures — they 
agreed! So that is nice, to let them in 
on the fun.... 

Of course, I will talk about analog 
circuits, and analog techniques. 
Maybe about Analog Multipliers. Or 
thermistors. We don’t even make 
them. Things like PID. I might have 
a little DEMO on PID. My Ball-on-
Beam Balancer is a fun circuit, but at 
4 ft. X 1 ft. X 1 ft., it’s NOT a good 
demonstrator to drag all over the 
countryside. Maybe I could design 
one 6-in. square x 3-in. high. That 
would be fun. 

I will talk about various topics 
that have come up in my columns, 
and expand on them. I will mention 
my Troubleshooting book. I will men¬ 
tion my new book on “How To Drive 
Into ACCIDENTS—and How Not 
To.” I do not plan to lug around a 
whole lot of books to sell, but I may 
bring along a few. I’ll surely talk 
some about airborne computers—the 
natural result of the topic, “How to 
tell when your computer is lying”. 

I have given MANY kinds of lec¬ 
tures. I once even tried to give a lec-

i ture without slides or foils, to a bunch 
; of 6th graders, and it nearly killed 
I me, because without foils, I am not 
! organized to do that.... I can use some 
! slides, maybe a little video, mostly 
j home-brew foils. Hand-made foils, 
; and audibles made up at the line of 
I scrimmage. 

BOB PEASE 
OBTAINED A 
BSEE FROM MIT 
IN 1961 AND IS 
STAFF 
SCIENTIST AT 
NATIONAL 
SEMICONDUCT¬ 
OR CORP., 
SANTA CLARA, 
CALIF. 
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We look for church organists 
with typing experience! 

Turn your excess inventory into a 
substantial tax break and help 

send needy kids to college as well. 

Call for your free guide to learn how 
donating your slow moving inventory can 

mean a generous tax write off for your company. 

Call (708) 690-0010 
Peter Roskam 

Executive Director 

P.O. Box 3021, Glen Ellyn, IL 60138 
FAX (708) 690-0565 

Excess inventory today.. .student opportunity tomorrow 

BOB PEASE 

Anyhow, I will be going on the road 
to give a good round of lectures. They 
will be in a “Pease style”. They will 
promote Analog and Linear Stuff, 
good thinking, and good ideas in gen¬ 
eral. I am sure it will fluctuate be¬ 
tween entertaining and educational. 
After all, I have given a LOT of lec¬ 
tures in the last 5 years, to various 
IEEE and industry groups—such as 
a Keynote Lecture for an Embedded 
Systems conference, and an ASICS 
conference. Also, lectures to an IEEE 
Management Society, and an IEEE 
Measurement Society, and lectures on 
Fuzzy Logic to various IEEE groups. 
Lectures to several engineering 
school groups and industry retreats. 
Not to mention a wrestling match 
with Earl Cox. So you can see I am not 
exactly out of practice. I have lots of 
ideas that have never been in any col¬ 
umn, that I can talk about in a Lec¬ 
ture. I think I can make the Lectures 
fun and educational. 
NSC used to have seminars and 

Linear Applications lectures for an 
entrance fee—sometimes as much as 
$25. It does seem likely that we will 
have to charge for these lectures. I 
was hoping that we could charge just 
2 cents. We could have run a little Ad: 
A picture of 2 pennies, with the text: 
“You can give Bob Pease your 2-cents 
worth.” But the marketing guys said 
we had to charge $50. 1 guess that’s 
the deal. We’ll be kicking off the lec¬ 
ture series in the following locations: 

Los Angeles, Calif. - March 21 
Seattle, Wash. - March 24 
Denver, Colo. - April 11 

I hope all my fans, and all fans of 
Analog Stuff, will be able to attend: 
“What’s All This Analog Stuff, Any¬ 
how?” 

To register for the Lecture near¬ 
est to you, or to get more informa¬ 
tion, call (201) 393-6055—OR, Fax to 
(201) 393-6073. Or, go to the Web 
Page at http:llwww.penton.com/edl. 

All for now. / Comments invited! 
RAP / Robert A. Pease / Engineer 

Address: 
Mail Stop D2597A 
National Semiconductor 
P.O. Box 58090 
Santa Clara, CA 95052-8090 

PEASE PORRIDGE 
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A valuable tool for design 
engineers of portable, 
nomadic, mobile and 

transportable products. 

1996 Proceedings 
NOW AVAILABLE 

0 
co 
LU 

PROCEEDINGS 
OF THE 
THIRD 
ANNUAL 

CONFERENCE 
MARCH 25-29, 1996 

From low-power system design to low-cost solu¬ tions, the Proceedings of the Third Annual 
Portable by Design Conference offers over 600 
pages of vital, timely and usable information for 
the portable OEM designer. 

For the price of $160 per copy plus $10 shipping 
and handling fee, you can receive the Electronic 
Design magazine-sponsored conference proceed¬ 
ings bound in one volume for handy reference. If 
you order now, you can receive the 1994, 1995 and 
1996 Proceedings for only $260 plus $22 S&H. 
A single copy of the 1994 or 1995 Proceedings is 
available for $100 plus $10 S& H. Stay on the 
cutting edge of today’s innovative portable technol¬ 
ogy and order your copies now, while supplies last. 

The following is a sampling of topics from the 1995 
Second Annual OEM Designers’ Conference: 
• Power-Control Circuits 
• Connectivity and Communications 
• Display and Input Devices 
• Design Team Management 
• Expandability, PCMCIA, and Mass Storage 
• Time-To-Market 
• High-End Low-Power Microprocessors 
• Power Management Techniques 
• Operating Systems and BIOS Issues 
• Battery Technology 
• Low-Power Analog Design 
• Packaging and Assembly 
• Battery Management 
• System Design Issues 

I Portable by Design Proceedings Order Form 

1 □ 1996 Proceedings: $160 + $10 s/h; # of copies -
I □ 1995 Proceedings: $100 + $10 s/h; # of copies -
I □ 1994 Proceedings: $100 + $10 s/h; # of copies -
□ 1994, 1995 and 1996 Proceedings: $260 + $22 s/h; # of copies -

Make checks payable to: 
PORTABLE BY DESIGN 
□ Check Enclosed 
□ MasterCard □ Visa □ American Express 

NAME ACCT. NAME 

I TITLE -- -- EXPIRATION DATE -

I COMPANY- -- -- ACCT. #__ 

I ADDRESS - SIGNATURE -
I CITY _ STATE _ ZIP_ 

! Please return this form to: „ __ 
PORTABLE BY DESIGN • 611 Route 46 West • Hasbrouck Heights, NJ 07604 or call: 201/393-6075 • Fax: 201/393-6073 

I_ 



Fïnally...a better way 
to meet all the experts. 

It's no secret that it takes endless hours searching for 
the right product or service. Believe it or not, there’s 
one place where you can see the largest, top-notch 

MicroSim Corp., Multiflex, Murrietta Circuits. OHIO Design 
Automation. Olympic Circuits Canada, Inc., OrCAD, Pacific 
Numerix, PADS Software lnc„ PCA Design lnc„ PCB Engineering. 

exhibit floor catering to the Printed 
Circuit board design industry. It’s the 
PCB Design Conference West 

Leaders and newcomers are all present 
and ready to talk about your business. 
Over 90 of the leading suppliers to the 
electronics design industry will be on 
hand, including: 

Accel Technologies, Advanced CAM 

lnc„ PLO-Tech USA, Praegitzer Design. 
Printed Circuit Design Magazine. Proactive 
Consulting. Protel Technology. Pro-Tech, 
Quad Design Technology. Quantic Labs, 
Router Solutions, Inc., Sierra Proto Express, 
Silicon Valley Printed Circuits, SMT Plus, 
South Bay Circuits lnc„ Speedy/Metro 
Circuits. T-Tech Inc., UniCircuit. US CAD. 
USA Kyoden, Valor Computerized Systems, 
VeriBest lnc„ Viewlogic, Zuken-Redac 
and more! 

Technologies, Inc., Advanced Interconnection 
Technologies. Advanced Quick Circuits. 
Ambitech. Inc., Amplifier Research 918, 
Analytic Design. Apogee Engineering. Artwork 
Conversion Software. Automata Design Inc., 
Automata Inc., Cadence Design Systems. 
Computer Design, Contec CAE. Cooper & 
Chyan Technology, Dansk Data Electronik A/S, 
Data Circuit Systems. Davila Circuits. DFM. 
Dynamic Circuits, EETimes/ CMP Publications, 
Electronic Design Magazine. Electronic 

MARCH IT-!!, IM 
SANTA CIARA 
■MB 
SANTA (IARA.CA 

Plus, you'll be able to join us for the 
conference keynote address, opening 
night reception, EDA Face-to-Face, and 
the All Star Rhythm and Blues Revue. 

And best of all, the product exhibition 
is absolutely FREE! Don't miss 
this FREE opportunity to attend the 
premier event in PCB design, the PCB 
Design Conference West You 

Industries Assoc., Electro-Star. Excelsior, Fine 
Line Printed Circuit Design. Fine Pitch Technology. General 
Technology Corp., Hadco Corp., Harris EDA. Hyperlynx. Hytek 
Designs. ICPC Etched Circuits. Incases Engineering, Infinite 
Graphics Inc., Intel. Intercept Technology. Inc., Interconnectix. Inc., 
IPC Designer Council, l-CON Industries Inc., Lenthor Engineering. 
LPKF CAD/CAM Systems Inc. Mentor Graphics, Merix Corp., 

READER SERVICE 174 

( ) yes! please register me for the PCB Design Conference 
West product exhibition. I understand this is absolutely FREE! 

Name _ 

Title._ 

Company_ 

Address_ 

City/State/Zip+4_ 

Phone_ Fax_ 

E-mail_ _ 

O Please send me a catalog describing the conference program. 
ed297 

Return this coupon today and your badge will be waiting on-site! 

can confirm your registration by 
phone, fax or mail — or even check out our website for 
a complete course catalog. 

Exhibit Hours: Tuesday 10:30 am - 7:30 pm 
Wednesday 10:30 am - 6:00 pm 
Thursday 10:30 am - 3:30 pm 

Please complete the following so we may confirm your registration. 

I. On average, how many designs per 
month does you company produce? 

a. O more than 50 
b. O 20-50 
c. O 10-19 
d. O 1-9 

2. How many employees work at your 
company? 

e. O 500 or more 
f. O 300-499 
g. O 100-299 
h. O 20-99 
I. O under 20 

3. What is your purchasing authority 
for PCB design products? (check all 
that apply) 

j. O Evaluate products 
k. O Recommend products 
I. O Specify products 
m. O Approve purchases 
n. O All of the above 

4 Please specify all products and services 
which you specify, recommend, or buy: 

o. O CAE software 
p. O CAD software 
q. O Interface software 
r. O Autorouting software 
s. O Hardware & upgrades 
t. O Photoplotters/photo-

plotting services 
u. O Pen plotters 
V. O Design services 
w. O Drafting/artwork supplies 

5. What is your job responsibility? 
X. O Design engineer 
y. O System engineer 
z. O Circuit design, circuit 

system packaging 
design (including 
management) 

aa. O Quality control/quality 
assurance 

bb. O Research & development 
(including management) 

Mail this coupon to: P.O. Box 472, Canton, MA 02021 • Call 617-575-1204 • Fax 617-828-8198 
World Wide Web http://www.pcbdcon.com 



WALT'S TOOLS AND TIPS 

An E-mail Starter Kit: 
Internet E-mail With Minimum Hassle. 

Communication with fellow human beings is a fundamental part of 
daily life. Aside from speaking 

face-face or by phone, permanent 
record communications include 
FAXes, conventional paper mail (US 
postal and/or overnight services), and 
the most ubiquitous of all Internet 
tools, E-mail (Electronic Mail). E-mail 
does require a PC, and can’t accept pa¬ 
per input directly. Nevertheless, its 
virtues are many. It is faster than most 
other mail forms, it can easily transmit 
messages of long lengths, and it pro¬ 
vides a permanent record. Printed e-
mail allows the highest quality, essen¬ 
tially equal to the original input. 
Finally, it can also be used to attach 
various file types (i.e., transmit a file 
along with a message). These might be 
graphic images, program files, or, this 
column, which goes to Electronic De¬ 
sign as an e-mail attachment. 
Many readers may already be 

plugged into some sort of e-mail system 
via work, in which case the program 
used may be outside your control. But, 
using e-mail from home via an Internet 
provider can be an extremely efficient 
communication tool, particularly when 
the latent powers of today’s current 
programs are exploited. Having mas¬ 
tered ISP selection and getting Net’ 
connected, in this column we look at an 
E-mail Starter Kit of basic concepts for 
Internet-style e-mail programs for 
Windows 3.1 and 95. Best of all e-mail 
virtues is the fact that, aside from your 
ISP service fee, e-mail traffic is basi¬ 
cally/reel Next best, it also goes virtu¬ 
ally anywhere in the world—in a time 
frame of minutes, not days. 

So, the focus of this column is on In¬ 
ternet compatible off-line e-mail pro-
grams. As this name implies, an off-line 
mail program operates most of the time 
in an off-line state, i.e., not connected to 
your phone line. You prepare messages 
at your leisure, and when ready to send 
they are queued for deliveiy, while the 
e-mail program calls up your WINSOCK 
program. It in turn dials your ISP, and 
net-connects, a WINSOCK feature called 
demand dialing. Once net connected, 
the mail program then logs into your 

ISP’s outgoing SMTP (Simple Mail 
Transfer Protocol) 1,2 mail server, and 
sends your messages onward to their 
destinations. Then, it logs into your 
providers POP3 (Post Office Protocol)3 
server, downloads any received mes¬ 
sages to your local computer and dis¬ 
connects, returning back to the off-line 
state. You can then read new messages, 
responding as you wish. 

Note that you need not be present 
for this, as the mail program automati¬ 
cally fetches messages for you. Most e-
mail programs automate the above 
process completely, storing your e-
mail ID and password internally, mak¬ 
ing a mail send or pickup as close as a 
mouse click, or, alternately running as 
a background task, a once-
per-hour (or other interval) 
mail checking process. As 
your messages arrive, you 
can be brought to attention 
with a “Mail’s in!” sound4 if 
you’d like. 

So, what’s involved in get¬ 
ting a good e-mail package 
up and running, and what do 
they cost? The answers here 
are not much in real effort, 
and not much if any actual 
cost. This column is inten¬ 
tionally restricted to just some of the 
readily available Internet e-mail 
packages, with main focus on the 
most popular of those. If you’d like to 
explore these (or other) e-mail pack¬ 
ages on the Net, just look at Forrest 
Stroud’s useful Windows software 
site. To try out any of a number Win¬ 
dows 3.1 or 95 e-mail programs, see 
Stroud’s “mail clients” listing under: 
http://www.stroud.com/inxl 6.html, or 
http://www.stroud.com/inx32.html, 
and download a trial program. 

One might ask the obvious, since 
most browsers have built-in e-mail ca¬ 
pabilities, won’t that suffice? The an¬ 
swer is a “yes, but.” Yes, you can cer¬ 
tainly use Netscape e-mail as a 
starter. However, any integrated or 
“all-in-one” Internet application must 
necessarily sacrifice something, vis-à-
vis an expressly tailored e-mail pro¬ 
gram (those listed below). My think¬ 

ing is to use E-mail programs for e-
mail, and browsers for browsing, i.e., 
the right tool for the right job. 

E-mail program features can include 
a great number of things beyond just 
the bare ability to send/receive mes¬ 
sages. The standard requirements 
list below will make a minimum set of 
feature requirements, while the ex¬ 
tra (*) features will likely be found in 
the commercial packages. 

First, any program should be easy to 
setup and configure. F or this you’ll 
need your e-mail ID and password, plus 
the applicable POP3 and SMTP server 
names (provided by your ISP). On-line 
help should be included in the package, 
and some minimum level of user sup¬ 
port should also be available (FAQs, on¬ 
line newsgroup, etc.). Note that many 
freeware programs come with no docu¬ 
mentation, other than built in help. 

It should include a flexible, Win¬ 
dows-compatible text editor, or, the 

same, plus an integrated 
spell checker*. 

It should include support 
for Internet compatible at¬ 
tachment encoding such as 
MIME5 and UUEN-
CODE/DECODE. 
It should include an address 

book, for aliasing cryptic e-
mail addresses into recogniz¬ 
able names. As extras, it can 
easily map received ad¬ 
dresses into address book 
entries, and support multi¬ 

ple address books.* 
It should include flexible support 

for hierarchical mail folders and mail¬ 
boxes, so that you can organize your 
messages as you prefer. And as a 
plus, store messages in easily edited 
ASCII form. 
Some extra features* which will 

most likely appear in the more com¬ 
plete commercial versions include: 
Vendor phone and/or e-mail support, 
mail filtering capability for mail orga¬ 
nization, support for multiple POP3 
accounts, message encryption capabil¬ 
ity, and support for program plugins. 

Message filters are a great tool for 
organizing both incoming or outgoing 
mail, by virtue of the fact that they au¬ 
tomatically place mail in an appropri¬ 
ate mailbox, just as you specify. Any¬ 
one handling more than a few 
messages per day can appreciate the 
utility of filters. Once set up, they re-
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WALT'S TOOLS AND TIPS 
WALT JUNG 

ally do contribute to both ease-of-man-
agement and your overall mail organi¬ 
zation. TIP: Once you see what filters 
can do, you’ll say “This is the way E-
mail is supposed to work!” More so¬ 
phisticated filtering, along with spell 
checking are hallmarks of the more 
powerful e-mail programs. 
Some popular off-line Windows e-

mail programs are discussed below. 
They all have the virtue of being 
available for no (or low) cost, with 
fully supported versions available 
from $35 to $89. Freeware versions of 
these programs include the standard 
features above, and some, all, or more 
of the extra features can be found in 
their commercial counterparts. 

While the list of E-mail programs 
available from the Stroud site (listed 
above) is a long one, just a few tend to 
be the more popular. Among these 
are E-mail Connection, a full featured 
Windows 3.1 program which also 
runs under 95, available from Con-
nectSoft, 11130 NE 33rd Place, Suite 
250, Bellevue, WA, 98004; 206-827-
6467, or 800-889-3499. Their URL is: 
http://www.connectsoft.com/. E-mail 
Connection has both freeware and 
commercial ($49.95) versions. 

Another program is Pegasus Mail, 
suitable for both Windows 3.1 or 95. 
Written by David Harris, the program 
is available from the author: Pegasus 
Mail, c/o David Hams, P.O. Box 5451, 
Dunedin, New Zealand, plus various 
Net sites. Pegasus mail comes in but 
one basic (free) version, but there is a 
charge for the printed documentation 
($35). Both of these programs are 
quite powerful, and incorporate many 
of the features listed above. 

Eudora is a very popular e-mail pro¬ 
gram, with 18 million worldwide users 
claimed. It comes in both 3.1 and 95 
Windows formats (the 95 version also 
runs under NT), plus versions for the 
Macintosh. For these platforms there 
are both freeware (Eudora Light) and 
commercial (Eudora Pro) versions. 
Eudora is available from the Eudora 
division of QUALCOMM Inc., 6455 
Lusk Blvd, San Diego, CA, 92121-1779; 
(619)658-1291 or8002EUDORA, or: 
httpd/www. eudora, com 
Eudora began as a program de¬ 

signed expressly for the Internet, so 
many of its net-related features are 
innate. Easily the most popular e-mail ¡ 
program on the Net, some ISPs dis- I 

I tribute Eudora Light, and two active 
USENET newsgroups plus a mail list 
are dedicated to it. The newsgroups 
are: 
comp.mail.eudora.mac and: 
comp. mail. eudora, ms- windows 
The mailing list can be joined by 

sending a message of “subscribe eu-
dora-win” to: 
majordomo@wso.williams.edu 
The dialogs on these forums 

abound in useful ideas and problem 
solving tips. There is also Pete Beim’s 
uniquely useful website devoted to 
Eudora: 
http://unvw.cs.nwu.edu/~beimleudora/ 

This site includes many useful 
FAQs, freeware documentation, links 
to the various Eudora versions and 
other info sources. 

Well, with all this interest, does the 
Eudora program deliver? You bet. 
Even the freeware versions have a 
good array of features, going beyond 
the basic list above. With the recently 
released v3.0.1 Light version there are 
such features as basic filters, drag and 
drop operation, “hot links” (auto¬ 
launch an application from a message 
URL), plus support for plugins and 
MAPI. For a more detailed freeware 
version comparison, check out: 
http://www. cs.nwu. edu/- beim/eudora/ 
eudora-ver-15i-v-301 .html 

Going back about 18 months, I have 
used 5 different Eudora Light and Pro 
versions under Windows 3.1. Recently 
I upgraded to Eudora Pro v3.0, and 
tried it out on both 3.1 and 95 systems. 
The Windows 95 Eudora Pro version 
definitely has a lot of pluses vis-à-vis 
the 3.1 version; just two examples are 
extended text capabilities and a 
fancier graphics interface. 
Some of the other Eudora Pro v3.0 

extra features are powerful message 
filtering (you can even auto-forward in¬ 
coming messages via a filter), multiple 
POP3 accounts, plug-in support, drag 
and drop operation, user customizable 
“stationery” templates, a customizable 
spell checker, a customizable toolbar 
(32 bit only), MAPI support, active hot 
links, and 90 days of toll-free phone 
support as well as e-mail support. 
Two major features I like about Eu¬ 

dora are the virtually unlimited fold¬ 
ers and mailboxes you can create, and 
the ability to customize filters to auto- ; 
matically direct in/out mail to the right ; 
mailbox. The mailbox flexibility allows ! 

you to file messages by topics you 
chose, such as “Analog,” “Audio,” etc. 
Obviously, this can get quite elaborate 
if you get carried away. Eudora sup¬ 
port does warn against bloated mail¬ 
box systems, and the larger your mail 
database, the more memory resources 
you’ll consume. However, I can’t say 
that I’ve ever had a crash in Eudora 
due solely to an excess of mailboxes 
(although I’ve seen them for other rea¬ 
sons, such as a corrupt mailbox file). 

Occasionally a mailbox can get 
messed up, and in such a case it is rel¬ 
atively easy to fix with an ASCII edi¬ 
tor (Notepad). The reason this can be 
done is that Eudora’s mailboxes are 
pure ASCII Internet style files, a case 
where the lineage definitely pays off. 

TIP: Here’s a “traveling e-mail” sce¬ 
nario. Does anyone think I’m overstat¬ 
ing the issue of ASCII mailboxes as a 
significant plus? Just consider a case 
where you’d like to maintain a (mas¬ 
ter) desktop machine with an e-mail 
program and a main set of mailboxes, 
and sync it up with a (slave) laptop 
computer with similar e-mail. With 
Eudora, it is a simple matter of copy¬ 
ing the mailbox files and complete di¬ 
rectory structure from master to 
slave. Prior to a trip, you copy the 
mailboxes over to the slave, then 
you’re on the way. You use the laptop¬ 
based Eudora for on-the-road e-mail, 
keeping up via your ISP’s 800 #. 

To work well, the slave machine 
needs to be set for a “leave messages 
on server” mail option. Upon return 
home, all the syncing that needs to be 
done is to copy all messages sent from 
the laptop over to a special mailbox on 
the desktop, let’s call this mailbox 
“XFER.MBX.” You can do this with a 
simple floppy transfer, but an even 
easier way would be to send yourself 
an extra message as you close down 
your laptop’s use. Just attach the 
XFER.MBX file to it, and it will be 
downloaded to your desktop as you 
pull down those stored messages. 

This single file, once copied to the 
Eudora desktop setup directory struc¬ 
ture, will be recognized by Eudora, 
and then all the previously sent laptop 
messages can easily be integrated into 
their proper desktop system mail¬ 
boxes (note that filters make this step 
a piece of cake). Unfortunately, I don’t 
know of a simple way that such a 
“traveling e-mail” trick can be pulled 
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off if you are using the non-ASCII mail 
database files of other systems. 

In summary, I have found that Eu¬ 
dora Pro v3.0 is one of those programs 
whose power seems easy to use. But, 
the freeware versions also offer great 
utility for little effort, particularly the 
recent v3.0.1 release. Both the com¬ 
mercial and freeware versions can be 
recommended on the basis of good to 
exceptional performance, and the 
available support (either direct or in¬ 
direct). Never underestimate the im¬ 
portance of support! Without answers 
to your questions, no number of other 
features can compensate. 

Eudora Pro v3.0 for Windows has a 
suggested list of $89, and Eudora Pro 
v2.x users can upgrade for $39. These 
figures are for a package including 
diskettes and a printed manual. 
Downloaded from the website, prices 
drop to $69 and $29 respectively 
(Note: street prices are as low as $49). 

That’s our E-mail Starter Kit, for 
those with questions on how to get e-
mail going. Hopefully, one of the above 
programs will be useful to you. So, 
good luck with it, and send a note from 
your new e-mail setup! 

References: 

1. SMTP is described in RFC 821 
2. Standard Internet messaging is 

described in RFC 822 
3. POP3 is described in RFC 1225 
4. Morticia Adams’ mail arrival an¬ 

nouncement, “The Adams Family” 
TV series. 

5. MIME is described in RFC 1341 
6. See Eudora Pro 3.0 User Man¬ 

ual, Appendices C and D for more in¬ 
formation 

7. The above RFC references and 
many other useful Internet informa¬ 
tion is available by FTP from: 
ftp:llnic.ddn.mil/rfcl 

Acknowledgement: Helpful com¬ 
ments on the manuscript were re¬ 
ceived from Eudora FAQs webpage 
author Pete Beim, and Qualcomm’s 
Tracy Crowe. 

Walt Jung is a Corporate Staff 
Applications Engineer for Analog 
Devices of Norwood, Mass. A long¬ 
time contributor to Electronic De¬ 
sign, he can be reached via e-mail at 
Walter. Jung@Analog.Com. 

What are we going to do with your 
extra robots, Fenton? 

Turn your excess inventory into a 
substantial tax break and help 

send needy kids to college as well. 

Call for your free guide to learn how 
donating your slow moving inventory can 

mean a generous tax write off for your company. 

Call (708) 690-0010 
Peter Roskam 

Executive Director 

P.O. Box 302 1, Glen Ellyn, IL 60138 
FAX (708) 690-0565 

Excess inventory today...student opportunity tomorrow 
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NEW PRODUCTS 
INSTRUMENTS 

MPEG-2 Tool Captures, 
Replays Data Streams 
The Data Stream Transport System 
(DSTS) captures and plays back 
MPEG-2 and other high-speed packe-
tized data streams for use in testing, 
debugging, and prototyping systems 
that manipulate and transmit digital 
data. A proprietary disk interface, 
which eliminates the need for expen¬ 
sive DRAM storage, and an 8.2-Gbyte 
local disk allow up to 24 minutes of data 
to be stored and played back at clock 
rates up to 44.746 Mbits/s. The DSTS 
can use its own 34.368-MHz clock as the 
master output clock. Users can control 
packet length in input mode and packet 
timing in output mode. Currently sup¬ 
ported data interfaces include serial 
differential ECL and PECL, and TTL 
NFS support allows data files to be 
downloaded from an NFS server. Call 
for pricing and availability, jn 

Logic Innovations Inc., 6205 Lusk 
Blvd., San Diego, CA 92121-2731; 
(6 19) 455-7200; fax (6 19) 455-7273. 

CIRCLE 830 

System Develops Tests 
At Engineer's Bench 
Using the TDS-500 test development 
system, engineers can generate, debug, 
and verify test programs at then- work¬ 
stations and then transmit them di¬ 
rectly to the production test floor. The 
system is designed to work with the 
company’s ASL-1000 family of linear 
and mixed-signal testers. By creating 
tests on their workstations instead of 
production testers, users can avoid 
costly downtime on the test floor. The 
TDS-500 consists of a test head that in¬ 
corporates the instrument card back¬ 
plane of the ASL-1000. Its compact de¬ 
sign allows operation on a desk or 
workbench without the need for a ma¬ 
nipulator or other support. Both the in¬ 
strument boards and test software are 
completely interchangeable between 
the TDS-500 and the ASL-1000. Call for 
information regarding price and avail¬ 
ability. JN 
TMT Inc., 880 East Arques Ave., 

Sunnyvale, CA 94086; (408) 730-
5000. CIRCLE 831 

Data-Acquisition Module 
Runs On Laptops 
The DACQ-25/12 data-acquisition 
module offers eight analog inputs with 
12-bit resolution (0 to 4.1 V de) and ad¬ 
justable sampling rates from 12,500 
samples/s to one sample every 30 sec¬ 
onds. Complementing the new module 
and the original 1 O-bit version (DACQ-
25/10) is the DACQ-25/BB signal 
breakout box, which allows convenient 
sensor hookup through terminal strips. 
In addition, the Windows-based 
DATAQ software package that comes 
with the module was upgraded to in¬ 
clude direct-to-disk data logging and a 
programmable controller. The modules 
are designed for use in portable appli¬ 
cations, drawing only 2 mA, when ac¬ 
tive, from a laptop’s parallel port. The 
DACQ-25 modules start at $99.95. 
Packages, including the breakout box, 
start at $139.95. jn 

Base2 Computer Corp., P.O. Box 
950, Pasadena, CA 91 102; (818) 
583-5525; bradhite@smartlink.net 
CIRCLE 832 

Jrompeter's “N” Series connectors 

insure maximum performance and service 

for your antenna towers, lightning protection L 
boxes, power distribution and ancillary F 
eguipment utilized on multi-channel cellular B 
and PCS/Wireless applications. B 

50-0hm “N" Series connectors feature 

solderless termination for ease of assembly 

(three minutes or less) and complete ser- | 

viceability in the field - with standard tools. 

But, there’s even more. Trompeter’s “N” connectors are compatible 

with all PCS/Wireless industry standard flexible and corrugated cables. 

Premium value design and materials reduce intermodulation effect. 

Trompeter "N" Series connectors tower above all others for 

quality and value. 

Quality doesn’t cost. ..it pays! 

Atrompeier 
Bb ELECTRONICS. INC 

31186 LaBaya Drive, Westlake Village, CA, U.S.A. 91362 • (800) 982-COAX 
(818) 707-2020 • Fax (818) 706-1040 • E-mail: trompeter@worldnet.att.net 

http://www.trompeter.electronics.industry.net 

PCS/Wireless 
“N” Series 

Connectors! 
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NEW PRODUCTS 
INSTRUMENTS 

3.3-V JTAG Controller 
Takes Up Less Space 
The LVT8980 is a 3.3-V IEEE-1149.1 
(JTAG) boundary-scan embedded test¬ 
bus controller (eTBC). The IC is 50% 
smaller than the previous test-bus con¬ 
troller, making it easier for designers to 
use boundary-scan test in space-sensi¬ 
tive applications. The controller also 
features an easy-to-program 8-bit in¬ 
terface to a microprocessor or digital 
signal processor. In an application, 
tests developed in a high-level pro¬ 
gramming language would be initiated 
by the system’s processor and con¬ 
verted into boundary scan’s serial bus 
protocol by the eTBC. The controller 
would then drive the test vectors over 
the boundary-scan test path that links 
ICs on the board. In 1000 units, the 
LVT8980 should cost under $10. jn 

Texas Instruments Inc., Semicon¬ 
ductor Group, SC-96050, Literature 
Response Center, P.O. Box 172228, 
Denver, CO 80217; (800) 477-8924, 
ext. 4500; http://www.ti.com 

CIRCLE 833 

VXI Modulation Meter 
Measures AM, FM To 1 % 
The Model 8701 is a VXIbus-based 
modulation meter that measures AM 
and FM to 1% of reading; phase modu¬ 
lation to 3% over a carrier frequency 
range of 100 kHz to 2.5 GHz; and car¬ 
rier levels to 0.01 dB. Carrier reference 
accuracy is ±3 digits on 10-Hz resolu¬ 
tion for canners under 1.0 GHz and 100-
Hz resolution on carriers over 1.0 GHz. 
Operation can be completely automatic 
with internal frequency and level ac¬ 
quisition, or the carrier frequency and 
level can be entered over the terminal 
bus. Users can select from four low-
pass filters, four high-pass filters, and 
four de-emphasis networks. True peak 
detectors make modulation measure¬ 
ments of plus, minus, or peak-to-peak 
divided by two, . The Model 8701 , a one-
slot, C-size module, costs $11,500. jn 

Boonton Electronics Corp., 25 East¬ 
mans Rd., Parsippany, NJ 07054-
0465; (201) 386-9696; fax (201) 
386-9191. 

CIRCLE 834 

Wafer Probes Use New 
Communications Standard 
The Generic Equipment Model 

(GEM) standard developed by Semi¬ 
conductor Equipment and Materials 
International has been incorporated 
into the Horizon 4080X and 4090 wafer 
probers. GEM, an enhancement to the 
SEMI Equipment Communications 
Standard II, is the only equipment 
communications standard universally 
accepted by the semiconductor indus¬ 
try. By regulating and implementing 
communications interfaces between 
equipment and factory-management 
systems, GEM addresses the need for 
immediate, on-line access to equipment 
information. As a result, it’s easier for 
users to condense volumes of data into 
one centralized information manage¬ 
ment system. The company will offer 
the GEM standard on all future ad¬ 
vanced probers. JN 

Electroglas Inc., 290 1 Coronado 
Dr., Santa Clara, CA 95054; (408) 
727-6500; fax (408) 982-8025. 

CIRCLE 835 

COMPETITIVELY PRICED 

IN-STOCK INVENTORY 

L FREQUENCY RANGE 

Over 30 yean of looking to the future with frequency control products 

M-TRON DESIGN HOTLINE 

1-800-762-8800 

M'tron 
INDUSTRIES, INC. 

PO Box 630. Yankton. SD 57078-0630 

1.800-762-8800 FAX 605-665-1709 
www.mtron.com 

READER SERVICE NUMBER 134 

1.8 x 2.05 in 

More 

Less 
Bucks 
Plug our C-programmable SmartCore'M Microprocessor 
Core Module into your custom-designed application for the 

fastest product development. 

■ On-board processor, power control, time/date clock, timers, 
uarts, DMA... Everything you need to design now! 

■ Flexible memory configurations allow for up to 20,000 lines 

of C code. 

■ Our integrated Dynamic C™ development system eliminates 

costly emulators and debuggers. 

WORLD 
? ENGINEERING 

$29 in volume 
1724 Picasso Ave. 
Davis, ca 95616 
916.757.3737 
916.753.5141 FAX 
brain@zworld.com 

Call for your SmartCore Evaluation Kit today! 
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NEW PRODUCTS 
INSTRUMENTS 

BIST Line Adds ROM, 
Multiplier Capability 
Two additions to a line of built-in self¬ 
test (BIST) products extend the 
testability technique to a larger por¬ 
tion of total IC functionality. The 
products are ROMBIST, which is for 
on-chip ROMs, and Multiplier BIST, 
which tests multiplier functions. 
Both fall under the umbrella of RS-

BIST, the company’s regular-struc¬ 
ture line. Related tools include RL-
BIST, for random logic, and BCAD, 
which automatically verifies compli¬ 
ance with IEEE-1149.1 boundary¬ 
scan standards and can be used with 
RSBIST and RLBIST via the RUN-
BIST instruction. 
Another recent addition to the 

family is the Universal BIST Sched¬ 
uler (UBS), which unifies the differ¬ 

ent parts of the BIST tool suite un¬ 
der one interface. RSBIST and UBS 
are design objects at the register 
transfer level, making them indepen¬ 
dent of computing platforms. Other 
tools are available for Hewlett-
Packard and Sun hosts. 

The starting price for the total IC 
BIST and boundary-scan product 
line is $95,000. Call the company for 
availability. JN 

Lucent Technologies Inc., Bell Labs 
Design Automation, Room PR5-2075, 
P.O. Box 900, Princeton, NJ 08540; 
(800) 458-854 1 or (609) 639-2200; 
fax (609) 639-31 97. 

CIRCLE 836 

BGA Socket Minimizes 
Electrical Distances 
The Micro BGA test socket uses min¬ 
iature rigid contacts and a small 
geometry that minimizes the electri¬ 
cal distance between the balls of the 
device under test and the test load 

board. The contact height for a 1.00-
mm ball pitch measures 1.96 mm. The 
height is 1.30 mm for both 0.75- and 
0.50-mm ball pitches. Contact com¬ 
pression forces are determined as 
well as controlled by the tensile prop¬ 
erties of an elastomeric supporting 
element. 

This element is designed to de¬ 
liver predictable insertion force and 
contact motion for a controlled ball-
to-contact wipe action. Such an ac¬ 
tion helps prevent solder build-up 
and facilitates the process of keeping 
solder debris from accumulating in 
the test socket. 
For further information, or for 

pricing and availability, contact the 
company, jn 

Johnstech International Corp., 
1210 New Brighton Blvd., Minneapo¬ 
lis, MN 55413-1641; (612) 378-
2020; fax (612) 378-2030. 

CIRCLE 837 

Accurate to a T... 
as well as B, E, J, 
For your difficult temperature 
monitoring problems, the SR630 
Thermocouple Monitor provides 
the power and flexibility you 
need. The SR630 interfaces 7 
types of thermocouples, 16 
independent channels of data 
and easily handles monitoring 
and logging functions as well as 
computer interfacing. And the 
easy to use front panel makes 
setup a snap. 

And the price? At $1495, the 
SR630 is the complete, low cost 
solution you're looking for. 

K, R, and S type. 
The SR630 
Thermocouple Monitor 
$1495_ 
• 16 channels 
• 0.1 degree resolution 
• B, E, J, K, R, S, and T type 
thermocouples 

• °C, °K, °F, and mV de readings 
• 2000 point non-volatile memory 
• 4 proportional analog outputs 
• Audible alarm 
• GPIB, RS232 and Printer 

interfaces 

1290 D Reamwood Avenue, Sunnyvale, CA 94089 
TEL (408)744-9040 FAX 4087449049 

READER SERVICE NUMBER 188 
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NEW PRODUCTS 
COMMUNICATIONS 

Telephony Board Has T1 
Interface, Four Audio Channels 
The SB32C is an S-Bus-based tele¬ 
phony board that can be configured for 
either a T1 or El interface. Equipped 
with two Lucent Technologies DSP32C 
digital signal processors, the board also 
provides four CD-quality audio 
input/output channels and up to 1 

Mbyte of zero-wait-state SRAM. The 
SBC32C is suitable for various compu¬ 
ter-telephony applications, including 
speech compression and recognition, 
text-to-speech, and secure speech. It 
interfaces directly with a T1 or El line 
and can transmit and receive in full-du¬ 
plex mode. 

Control for the frame chip is 
mapped into the DSP’s memory 
space. T1 and El data are transmit¬ 
ted via the DSP’s serial port over a 
maximum distance of 6000 ft. for T1 
and 1500 m for El signals. The 
SB32C is available with either one or 
two DSPs; single-processor peak 
performance is 37 MFLOPS. The 
board’s codec uses a delta-sigma ana-
log-to-digital input that features 64X 
oversampling and linear phase digi¬ 
tal antialiasing filters. The output 
sigma-delta modulator has 8X inter¬ 
polation filters with 16-bit resolution. 

Development support for the 
SB32C includes an AT&T compiler, 
DSP32C assembler, drivers for the 
Solaris and Sun operating systems, 
and a UNIX library of C-callable 
functions for host-to-DSP communi¬ 
cations. Also included is a Windows¬ 
based source-level debugger. 

Available immediately, an SB32C 
equipped with a single 50-MHz DSP 
and a T1 interface costs $2750. LG 

Communication and Automation 
Control, 1642 Union Blvd., Suite 200, 
Allentown, PA 18103; (800) 367-
6735 or (610) 776-6669; fax (610) 

770-1232; Internet: http://www. 
cadsp.com. CIRCLE 838 

Quad 100Base-T Ethernet 
Transceiver Cuts Hub Power 
The Am79C870 quad Fast Ethernet 
transceiver (QFEX) is a CMOS device 
that implements the Mil, physical cod¬ 
ing sublayer (PCS), and physical me¬ 
dium attachment (PMA) functions for 
four 100Base-TX/FX ports. Due to the 
QFEX’s compact form factor, low cost-
per-port, and reduced power consump¬ 
tion, designers will be able to realize 
highly competitive designs for both 
switched and repeater-type Ethernet 
hubs. Each of its four ports requires 
only a PMD interface device to directly 
drive either two multimode fibers or 
two pairs of Category-5 unshielded 
twisted-pair copper wires. Functions 
supported by the Am79C870 include 
encoding the Mil 4-bit data (4B/5B); 
decoding the received code groups; 
generating carrier-sense and collision¬ 
detect indications; serializing/deserial-
izing code groups for transmission and 
reception; mapping transmit, receive, 
camer-sense, and the Mil interfaces; 
and performing clock recovery. More¬ 
over, it offers stream cipher scram-
bling/descrambling capability for 
l()0Base-TX applications. 
When transmitting, the QFEX chip 

receives 4-bit-wide data nibbles across 
the Mil, encodes the data, serializes it, 
and transmits it in an NRZI data 
stream while the chip’s four receivers 
reverse the process for incoming data. 
A programmable option permits the 
transmitted data to be scrambled and 
incoming data to be descrambled. The 
quad transceiver has an independent 
Mil for each of its four ports. This al¬ 
lows all four ports to simultaneously 
transmit and receive data. The device 
also can be configured as a repeater 
hub interface, with its four ports 
mapped to share one or two Mils. In 
addition, it features advanced features, 
such as an IEEE 1149.1 JTAG test 
port, a link monitor, and far-end fault¬ 
indication (FEFT) capability. The 
QFEX is available now in a 160-pin 
PQFR priced at $25 for orders of 10,000 
units. LG 

Micro Devices Inc., One AMD Place, 
P.O. Box 3453, Sunnyvale, CA 94088-
3453; (800) 222-9323 or (408) 749-
5703. CIRCLE 839 

Call Progress Receiver 
For Portable Applications 
The M-9220-01P call-progress re¬ 
ceiver operates at both 3 and 5 V 
with a lower crystal speed, thus min¬ 
imizing power consumption for bat¬ 
tery and line-powered applications. 
It offers a power-down mode to fur¬ 
ther conserve power when it’s not be¬ 
ing used. 
The M-9220-01P is ideal for low-

and line-power applications in equip¬ 
ment. Among these include per-
sonal/laptop computers, paging, re¬ 
peaters, mobile radio, credit-card 
systems, and answering machines. 
Available now, the M-9220-01P is 
priced at $2.35 each in quantities of 
10,000. LG 

Telefone Corp., 22121 20th Ave. 
S.E., Bothell, WA 98021-4408; (206) 
487- 1515; fax (206) 487-2288. 

CIRCLE 840 

IEEE 1394 Chips Let Your 
Products Play With FireWire 
Embedding high-speed serial commu¬ 
nications and control in your computer 
and multimedia equipment has been 
made even easier thanks to a pair of 
new chips that support the IEEE 1394 
FireWire standard. The CDX1944 
PHY-LSI is a physical-layer trans¬ 
ceiver that can support isochronous se¬ 
rial FireWire communications at rates 
of up to 200 Mbits/s. 

Its companion, the CDX1947Q 
LINK-LSI, is a host controller that can 
control several 1394 ports and interface 
them to a PCI host bus. Once enabled 
with FireWire, video cameras, comput¬ 
ers, VCRs, and other equipment can be 
easily networked together using inex¬ 
pensive cabling to assemble their own 
multimedia networks. 

Both chips, which are sampling 
during the first quarter of 1997, are 
scheduled for volume production by 
mid-year. Pricing for the CDX1944R 
will be $20, while the CDX1947 will 
go for $50. Substantial discounts are 
available for production-level vol¬ 
umes. LG 

Sony Semiconductor Co., 3300 
Zänker Rd., San Jose, CA 95134; 
(800) 288-SONY; (408) 955-6572; 
fax (408) 955-5176; Internet: 
www. sei. sony. com/semi. 

CIRCLE 841 
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NEW PRODUCTS 
COMMUNICATIONS 

Digital-Access Modem 
Cuts Frame Relay Cost 
The LTX441 is a highly integrated, 
single-chip digital-access modem 
that can reduce the cost and develop¬ 
ment time of adding Frame Relay 
connectivity and Internet remote ac¬ 
cess to networking products. It inte¬ 
grates virtually all of the analog and 
digital circuitry necessary to imple¬ 
ment a Data Service Unit (DSU) on 
one device. The LXT441 enables full-
duplex communication of end-user 
data at 56 or 64 kbits/s through a 
four-wire, twisted-pair leased line or 
private/public network facilities. 

Operating at standard metallic loop 
speeds of 56 and 72 kbits/s, the device 
supports many service offerings, in¬ 
cluding switched 56, 56-kbit/s DDS, 
and 64-kbit/s clear-channel DDS. By 
incorporating a complete Data Com¬ 
munications Equipment (DCE) inter¬ 
face, the modem can connect directly 
to logic-level terminals or most popu¬ 
lar serial controllers. The modem is 
able to support switched 56 call pro¬ 

cessing via its request-to-send (RTS) 
and data-terminal-ready (DTR) leads, 
or via an inexpensive microcontroller. 
Transmit timing can be recovered 
from the network or supplied from 
the host system. The device supports 
network control code detection and 
generation, as well as CSU and DSU 
loopbacks. Available now, the 
LXT441 comes packaged in a 44-pin 
PLCC and costs $25 each in quantities 
of 5000. LG 

Level One Communications Inc., 
9750 Goth Rd., Sacramento, CA 
95827; Gary Sadamori, (916) 855-
5000; fax (916) 854-1192; e-mail: 
gsadamori@level 1 .com. 

CIRCLE 842 

ATM Cell Processor Handles 
Multi-Protocols At 0C-3/1 2 
Designed to operate transparently in 
the datapath of an asynchronous-
transfer-mode (ATM) cell stream, 
the MXT3010 programmable cell 
processor can be used to perform 
SAR, multiplexer, or cell-in-frame 

(CIF) processing, as well as IP 
switching and other cell manipula¬ 
tion functions. Its speed and flexibil¬ 
ity lend it to various applications in¬ 
cluding high-speed line termination 
and cell-tagging in switches and 
NICs, and ATM interfaces for 
routers. Its programmable architec¬ 
ture permits it to track evolving 
standards with simple firmware up¬ 
grades. Other less obvious applica¬ 
tions include performing traffic shap¬ 
ing, policing, inverse multiplexing, 
signaling acceleration, and support of 
new protocols such as LAN emula¬ 
tion (LANE) and virtual source/vir-
tual destination (VSVD). 
The MXT3010’s architecture is 

based around a specialized processor 
which has a 32-bit instruction set 
that’s customized for 32-bit applica¬ 
tions. Its pipelined, single-cycle oper¬ 
ation architecture allows it to per¬ 
form complex operations to a cell’s 
header or contents on a per-cell basis. 
As an ATM layer segmentation and 
reassembly (SAR) device, the 
MXT3010 can support up to 16,000 
ABR connections at line-rate bidirec¬ 
tional OC-3 (155 Mbits/s) speeds or 
unidirectional operation at OC-12 
(622 Mbits/s). 
The device’s RAM-based buffer 

and programmable processing en¬ 
gine permit per-VC queuing using 
multiple queuing algorithms. In addi¬ 
tion, it processes cells and communi¬ 
cates with other ATM devices that 
are in full compliance with the ATM 
Forum’s traffic management 4.0 
ABR specification. 
A complete set of development 

tools and a Verilog-based simulator 
are available to support board-level 
hardware and firmware design and 
testing. A library of pre-developed, 
pre-certified cell processing and com¬ 
munication functions may also be li¬ 
censed to facilitate any software de¬ 
velopment. 

Available now, the MXT3010 is 
priced at $75 to $150, depending on 
the speed, quantity purchased, and 
software applications that are li¬ 
censed. LG 

Maker Communications Inc., 486 
Totten Rd., Waltham MA. 02154; 
(617) 672-0622, fax (617) 672-0265. 
E-mail: info@maker.com or 
http://www. maker, com . 

CIRCLE 843 
READER SERVICE 182 
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NEW PRODUCTS 
COMMUNICATIONS 

ATM Physical-Layer IC Has 
Built-In UTP Transceiver 
The PM5350 S/UNI-Ultra is the first 
155-Mbit/s ATM physical-layer device 
to be offered with an integrated on-chip 
transceiver circuit that can operate 
over Cat-5 unshielded twisted-pair 
wiring. Intended to reduce the cost and 
complexity of adapter cards, switches, 
and internetworking devices, the chip 
includes an analog receiver/driver, an 
equalizer, and baseline wander coiTec-
tion circuitry. Eliminating the external 
bipolar devices normally required to 
implement a line interface saves com¬ 
ponent costs, board space, and power. 
In addition, the high degree of integra¬ 
tion helps minimize spurious RF emis¬ 
sions that can plague multichip designs. 
Clock jitter that typically occurs at the 
PH Y/PMD layer is eliminated. A selec¬ 
table PECL interface is provided to al¬ 
low direct connection to optical data 
links for 51- or 155-kbit/s fiber-optic ap-
plications.The PM5350 S/UNI-Ultra is 
packaged in a 128-pin PQFP, and is 
priced at $45 each in volumes of 10,000. 
It’s sampling now and should be ship¬ 
ping in production quantities during 
the first quarter of 1997. LG 

PMC-Sierra Inc., 105-8555 Baxter 
Pl., Burnaby, BC Canada V5A 4V7; 
(604) 415-6000; fax (604) 415-6200; 
Web: http://www.pmc-sierra.com 

CIRCLE 844 

Gigabit Ethernet Devices 
Handle 10- And 20-Bit Data 
The S2046 and S2047 consist of a two-
chip Gigabit Ethernet transmitter/re-
ceiver that can support both 10- and 20-
bit data words. This dual-mode ability 
lets them send and receive 1 O-bit words 
at the 1062-kbit/s data rate, or 20-bit 
words at the 1250-Mbit/s speed ap¬ 
proved for full-rate Gigabit Ethernet. 
Due to its flexibility, the chip set is tar¬ 
geted at applications, including high¬ 
speed ports on switches and hubs, es¬ 
pecially in products that will bridge 
between older technologies and new 
standards. The 20-bit parallel TTL in¬ 
terface permits easier, less expensive 
interfaces to CMOS I/O structures that 
can handle its slower 62.5-MHz trans¬ 
fer rate. Employing proven interface 
technology from SONET products, the 
S2046/7 meets or exceeds the 802.3 
specification’s stringent limits on 

HSSG jitter. The S2046’s on-chip PLL 
synthesizes the high-speed transmit 
clock from an inexpensive low-speed 
reference, while the S2047’s PLL syn¬ 
chronizes the receiver directly to in¬ 
coming digital signals. Each chip’s low-
jitter differential-PECL I/O for 
fiber-optic interfaces allows the pair to 
minimize crosstalk and ensure data in¬ 
tegrity. Able to operate on supply volt¬ 
ages ranging from 3.3 to 5 V, the chip 
set typically consumes around 1 W of 
power. The chip set is priced at $33 per 
unit in OEM volumes of 50. 1g 

Applied Microcircuits Corp., Mar¬ 
keting and Communications Dept., 
6195 Lusk Blvd., San Diego, CA 
92121 -2793; (800) 755-AMCC or 
(6 19) 450-9333; fax (6 19) 450-9885; 
Internet: http://www.amcc.com. 

CIRCLE 845 

10/100 Ethernet Transceiver 
Cuts Cost And Power 
Requiring only a 25-MHz crystal, a 
simple isolation transformer and a 
MAC controller, the 78Q2120 is a com¬ 
plete single-chip l()/100Rase-TX trans¬ 
ceiver. The mixed-signal chip contains 
everything from the media-indepen¬ 
dent interface (Mil) to a programma¬ 
ble line-driver circuit that can be used 
with a wide variety of magnetics. The 
transceiver, which is ideal for CardBus 
(PCMCIA) applications, runs off a 3.3-
V supply and can run in a special 
bridge-driver mode that cuts transmit 
power consumption in half. 

The receiver interfaces directly to a 
1:1 isolation transformer and passes in¬ 
coming signals to an on-chip adaptive 
equalization and de offset adjustment, 
and automatic-gain block circuits. Be¬ 
sides cleaning up the signal, the re¬ 
ceiver also corrects for any possible 
baseline de wander that might occur. 
Other receiver features include a Man¬ 
chester decoder with auto-polarity de¬ 
tection and auto-squelch control. 

The chip’s transmit section receives 
parallel digital data from the MAC chip 
via the Mil, converts it to serial fonnat, 
encodes it, and outputs it to either the 
10- or 100-Mbit interface. The output 
circuit includes a clock generator, pulse 
shaper, and programmable line driver 
that can handle most common magnet¬ 
ics configurations. A separate high-im-
pedance control port allows parallel 
connection to other transceivers for 

creating combo products. A host loop-
back mode also is provided for line test¬ 
ing and self-diagnostics. The 78Q2120 
comes in an 80-lead TQFP and costs 
$25 each in lots of500 pieces. LG 

TDK Semiconductor Corp., 14351 
My ford Rd., Tustin, CA 92780; (800) 
624-8999 or (714) 573-6000; fax 
(71 4) 573-6917. 

CIRCLE 846 

Cell/Packet Processor 
Bridges Ethernet And ATM 
The SESAR (switched Ethernet SAR) 
is the industry’s first single-chip bridge 
between Ethernet and ATM networks. 
Designed to make ATM LAN emula¬ 
tion (LANE) applications easy and in¬ 
expensive to implement, the SESAR 
processor can run transparent bridg¬ 
ing, LLC SNAP, encapsulation, 
LANE, and MPOA over ATM-ready 
switches, routers, and enterprise hubs. 
Data transfer between Ethernet and 
ATM is performed via an internal SAR 
engine that intelligently translates 
data flows between Ethernet cells and 
ATM cells via AAL-5 and LANE pro¬ 
tocols. In one possible configuration 
that uses only five chips, the SESAR 
can be interfaced to four quad-port 10-
Mbit/s Ethernet controller devices 
(such as LSI Logic’s L64381) to realize 
a complete 16-port switched Ethemet-
to-ATM hub/concentrator. Once config¬ 
ured, a SESAR-based switch Ethernet 
packets locally or remotely (over ATM) 
without host intervention. The SESAR 
device is a purely output-buffered 
packet switch, capable of forwarding 
data at 200 kframes/s. Soon-to-be-re-
leased software device drivers will al¬ 
low equipment designers to quickly in¬ 
tegrate the SESAR into their system. 
Known as SESARSoft, the suite will 
include drivers, bridging software, 
LAN emulation, UNI signaling, 
VLAN support, and a network man¬ 
agement agent with RMON support. 
Multiple SESARs may be aggregated 
to provide ATM connections with 
multi-gigabit bandwidths. Pricing for 
the SESAR device runs $60 in large 
quantities. LG 

Integrated Telecom Technology Inc., 
18310 Montgomery Village Ave., 
Suite 300, Gaithersburg, MD 20879; 
(301) 990-9890; fax (310) 990-9893; 
Web: http://www.igt.com. 
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EUROPEAN 

NEWSLETTE 

Converter Combines Digitizer 
And Waveform Generator 

Available in a single-slot, C-sized module, the re¬ 
cently developed VXIbus analog-to-digital and 
digital-to-analog converter offers system inte¬ 

grators the combination of a low-cost digitizer and 
waveform generator capability. Digitized signals can 
be captured for computer analysis and, at the same 
time, provide high-quality sine, triangle, and ramp 
waveforms for test simulation. This is made possible 
thanks to 16-bit vertical resolution and eight-channel 
mixed analog-to-digital and digital-to-analog input 
and outputs. 

Dubbed the 6062, the device features 64-ksample 
memory per channel. The latest 6062 module allows a 
400-ksample/s sampling rate for analog-to-digital con¬ 
version and a 2.5-Msample/s sampling rate for digital-
to-analog conversion. The modules come with VXI-
plug&play drivers and fully comply with the latest 
the VXIbus specification, re 

Racal Instruments Ltd., 480 Bath Rd., Slough, Berk¬ 
shire SL1 6BE, England; phone: (01734) 669969; fax: 
(01734) 2621 21. CIRCLE 510 

Video Capture IC First To Connect 
Directly To VGA Controller 

The SAA7112 is the first single-chip video capture front-end to connect directly to a VGA graphics 
controller. Developed by Philips Semiconductors, 

the chip is the first in a generation of ICs for image 
port/memory-attached architectures designed for a 
new range of multimedia-enabled VGA caids and 
motherboard solutions. 

Thanks to its high level of integration contained in 
one piece of silicon, glue logic can be eliminated when 
designing highly featured VGA video solutions. Con¬ 
sequently, time time-to-market for production of new 
VGA-based multimedia products is markedly slashed, 
and cost is reduced. On top of its direct interfacing to 
most VGA controllers, a bidirectional video expansion 
port with half-duplex functionality allows real-time 
decoded YUV data to be output from the decoder. 

The SAA7112 decodes NTSC, PAL, and SECAM 
signals and their respective substandards to CCIR-
601 color component values using Philips’ line-locked 
clock decoding. Two analog preprocessing channels 
are able to accept a combination of six analog C VBS or 
S-Video (Y-C) inputs. In addition, its 3D scaler core 
can process up to 2047 active samples/line and 
lines/frame, and two independent programming sets 
can define two “ranges” per field, re 

Philips Semiconductors, P.O. Box 218, 5600 MD, 
Eindhoven, The Netherlands, phone: +31 40 272 20 91 ; 
fax: +3 1 40 272 48 25. CIRCLE 511 

Ruggedized Instrumentation 
Recorder Targets Military Apps 

A recently developed digital tape recorder, called the DATaRec-D12, is suited for applications re¬ 
quiring extended high data rate and duration, as 

well as a resilience to harsh environments. Designed 
for the defense industry, where the COTS (commer¬ 
cial off the shelf) criterion is important, the recorder 
will find specific use in aerospace, marine, and ground 
vehicle operation, and for the development of light¬ 
weight, compact size, high performance, and ex¬ 
tremely robust construction are key attributes. 
The recorder’s compact 3/4 ATR (air transport 

rack) chassis allows for mounting in various vehicles 
and platforms. Operating under a wide range of envi¬ 
ronmental conditions, the DATaRec-D12’s heavy-
duty DLT (digital linear tape) drive have integral 
anti-vibration mount, providing error-free operation 
in severe environments. 

Data recording capacity is 3 hours and 40 minutes, 
and with the new DLT format, the recorder provides 
replay rates of up to 12 Mbits/s. It’s compatible with a 
wide range of signal sources (without the need for ex¬ 
ternal electronics), and supplies digital and analog in¬ 
put signals in numerous formats: serial, PCM, AR-
INC 429, 1553 bus, and analog, re 

Racal-Heim GmbH, Huttenstrasse 38, Bergisch Glad¬ 
bach, D-51469, Germany. CIRCLE 512 

Display And Deflection 
Processors For TVs 

The DDP 3310A is a single-chip digital display and deflection processor realized in 0.8-pm CMOS 
technology. It’s intended for high-quality backend 

applications in 50-/60-Hz TV sets with 4:3 or 16:9 pic¬ 
ture cathode ray tubes. It can be combined withDigit 
3000 ICs family or with third-party products. 

While the DDP 3310A is aimed at 50-/60-Hz appli¬ 
cations, its sister product DDP 3310B is optimized for 
100- Hz/32-kHz applications. One IC contains the en¬ 
tire fully digital video component and deflection pro¬ 
cessing, in essence forming the heart of a modem color 
television. 

The ICs both operate with a single 5-V power sup¬ 
ply, and they offer a black level expander, dynamic 
peaking, and a soft limiter for gamma correction. 
They both feature a programmable RGB matrix, a 
scan velocity modulation output, and a picture frame 
generator. There’s also an analog RGB/fastblank in¬ 
put, and a separate ADC for tube measurements. AV 

ITT Semiconductors Group, World Headquarters, In¬ 
termetall, Hans-Bunte-Strasse 19, 791 08 Freiburg, Ger¬ 
many; phone: +49-761/517-0; fax:+49-761 /51 7-
2174. CIRCLE 513 



NEW LITERATURE 

Sample Packs Come With 
Washer And Spacer Catalog 
Over 12,000 non-standard size wash¬ 
ers and spacers are included in the 
78th anniversary catalog from 
Boker’s Inc., Minneapolis, MN. This 
latest edition has expanded to 40 
pages, adding nearly 1000 new sizes. 
Along with the catalog comes a Sam¬ 
ple Pack of washers and spacers, in¬ 
cluding bright colors, unique shapes, 
and the latest in stampable materi¬ 
als, as well as a brochure explaining 
services offered by Boker’s. Informa¬ 
tion on the company’s stamping capa¬ 
bilities, secondary operations, mini¬ 
mum quantities, and delivery is 
spelled out. To obtain free copies of 
the catalog and the Sample Pack, call 
the company at 1 (800) 927-4377. re 
CIRCLE 570 

Catalog Replete With 
"Indestructible" Products 
Everswitch USA’s (Silver Spring, 
Md.) complete line of INDESTRUC¬ 
TIBLE electronics products for 
harsh environments is detailed in its 
new free catalog. The entire line in¬ 
cludes switches, keypads, keyboards, 
control panels, and custom designs. 
The products employ a patented 
piezoelectric design featuring totally 
sealed, one-piece, solid metal con¬ 
struction. The company claims the 
products pass every test, from ex¬ 
treme temperatures, to moisture, to 
vandalism, to even explosions. Be¬ 
cause there are no moving parts, and 
no material or mechanical fatigue, 
life expectancy is virtually unlimited. 
To get the catalog, call 1 (800) 794-
8243, or (301) 680-3100; fax (301) 680-
9425. re CIRCLE 571 

Brochure Overviews Enduron 
Molding Compound Benefits 

The design engineering and molding 
advantages of Enduron thermoset 
sheet molding compounds for elec¬ 
tronic enclosures are discussed in a 
brochure available from Fiberite 
Inc., Winona, Minn. Charts and 
graphs help illustrate the various 
topics covered, such as processing 
guidelines, component design, mate¬ 

rial properties, impact resistance, 
flammability, and EMI shielding. 
Separate data sheets included in the 
brochure’s folder give a specification 
rundown of the three Enduron prod¬ 
ucts: carbon-reinforced Enduron 
4685, aramid-reinforced Enduron 
4690, and fiberglass-reinforced En¬ 
duron 4695. Call (507) 452-8044. re 
CIRCLE 572 

Liquid Crystal Polymers 
Are Subject Of Brochure 

A new six-page brochure put out by 
Hoechst Celanese Corp.’s Technical 
Polymers Division, Summit, N.J., de¬ 
scribes a new series of high-perfor-
mance/lower-price Vectra liquid 
crystal polymers (LCPs). Detailed 
are the Vectra L Series resins’ capa¬ 
bilities to create design freedom and 
how they help streamline manufac¬ 
turing. According to engineering 
data (which is compiled in the 
brochure), the new Vectra grades 
have easier melt flow, greater lati¬ 
tude in processing conditions, and up 
to 25% faster cycle times than com¬ 
parable types. For a copy of the 
brochure, call Hoechst Celanese’s 
Polymer Div. at 1 (800) 526-4960. re 
CIRCLE 573 

Industrial Computer Source 
Book Adds New Products 

The latest edition of the Industrial 
Computer Source-Book, 1997 Com¬ 
puter Systems Edition 1, features 
approximately 25% new products. 
These include 275/300-MHz Alpha 
RISC single-board CPUs for Digital 
Unix and WinNT, Pentium ATX 
motherboards and chassis with up to 
nine PCI slots, and ISA-to-ISA bus 
expansion kits, among others. In ad-
ddition, there’s a technical reference 
section entitled “Selection of I/O: 
Plug-in vs. Remote,” as well as a se¬ 
ries of detailed product selection ta¬ 
bles. Call Industrial Computer at 1 
(800) 677-7329 for an index of avail¬ 
able fax-on-demand data sheets. 
Also, the newest products and tech¬ 
nical application notes can be found 
on the company’s Internet address at 
http://www.industry.net/indcompsrc. 
re CIRCLE 574 

Power Semiconductor 
Databook, Brochure 
Two releases from IXYS Corp, detail 
the latest information surrounding 
its power semiconductors for power¬ 
conversion and motion-control appli¬ 
cations. In its 84-page databook, over 
50 new part types are highlighted, in¬ 
cluding ultrafast switching IGBTs, 
1600-V BIMOSFET power switches, 
and 1800-V fast switching diodes. 
The other release, a 14-page 
brochure, describes the company’s 
high-power semiconductor capabil¬ 
ity. Featured is information on 
IXYS’ facilities, current product 
range, and silicon and packaging 
strengths for meeting standard and 
customer-specific designs. Copies 
can be obtained free of charge 
through sales representatives or dis¬ 
tributors. Or the company can be 
contacted directly at (408) 982-0700; 
fax (408) 496-0670; Internet: 
http://www.ixys.com. re 

CIRCLE 575 

Free JTAG-Compliant 
Components Selection Guide 

Over 500 boundary-scan compatible 
components or component families 
are included in JTAG Technologies 
B.V.’s (Eindhoven, The Netherlands) 
updated Boundary-scan parts “Shop¬ 
ping List.” Components and compo¬ 
nent families are listed by specific de¬ 
vice type (ASICs, Bus Logic, digital 
signal processors, etc.). Another sec¬ 
tion lists all PLD-type devices that 
may be programmed “In-System” 
via their JTAG interface.The booklet 
is set up as a reference guide for digi¬ 
tal designers and test engineers who 
are responsible for Design for Testa¬ 
bility provisions in their particular 
company’s designs. The first chapter 
presents a series of guidelines that 
pinpoint how to design-in boundary¬ 
scan as a part of a normal design 
process, simply by applying the de¬ 
signer’s own rules. Categorized com¬ 
ponent listings are provided in the 
subsequent three chapters. For addi¬ 
tional information, contact JTAG 
Technologies B.V. at ++31 40295 
0870; or fax ++31 40246 8471. The 
company’s e-mail address is: 
haiTy@jtag.nl. re CIRCLE 576 
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EE CURRENTS & CAREERS 
LEGOS FOR GIRLS 

had no idea that there would be such a 
high percentage throughout all the 
disciplines polled. Engineering 
showed 33% to be tomboys, 29% for 
math/science, 25% in social science, 
and 20% studied humanities. Stand¬ 
ing out further, two-thirds of the 
women who described themselves as 
tomboys now see themselves as femi¬ 
nine. On the male side of the coin, the 
same trend did not hold true. When 
asked if they considered themselves 
to be “sissies” or “normal” kids, only 
5% admitted to being sissies, as op¬ 
posed to the 95% who had identified 
themselves as being normal. The 
study contained no definition for the 
terms “tomboy” or “sissy” (or “nor¬ 
mal,” for that matter), and relied on 
the participants’ personal experience 
for definition. 

The Climate In Joisey 
In describing the campus climate, 

the study said it was either “warm” or 
“chilly” at the schools. Warm meant 
that there was less hate speech to¬ 
ward women and/or minorities, while 
chilly meant that there were various 
comments, sexist or racist jokes, or 
even stalking incidents at the schools. 
The overwhelming trend in this part 
of the study was that the urban cam¬ 
puses had warmer campus climates 
than the suburban schools. In addi¬ 
tion, according to the study, the far¬ 
ther the school was from New York 
City (geographically), the more often 
hate speech was reported. 

Two-thirds of the suburban college 
faculty told the study administrators 
that they heard sexist language on an 
occasional basis. Three-fifths of the 
faculty of the city schools said that 
they never heard their fellow staff 
members spewing racist or sexist 
speech. 

There was a correlation between 
nationality and urbanity in the study. 
More students were inclined to make 
negative comments about an individ- ! 
ual’s nationality than faculty mem- i 
bers in the suburban schools, but ' 
more faculty in the urban schools ¡ 
were found passing comments about ¡ 
nationality than students. The 
POWER study attributed this trend ! 
to the larger international population ! 
present at urban schools than at the J 
suburban schools. 

In the racist or sexist joke cate- ! 

' gory, there was no difference in the 
! amount of material from either the 
; faculty or the students at the commu-
; nity colleges. At NJ IT, however, fac-
! ulty members report that their end of 
! the academic population was more 
! likely to use the sexist or racist lan-
; guage than the students. Remark¬ 
ably, 45% of the NJIT faculty have 
overheard other faculty members tell 
sexist jokes, as compared to 37% of 
faculty members who have heard stu¬ 
dents telling sexist jokes. 

All five of the New Jersey state col¬ 
leges surveyed had the majority of 
the male faculty hearing racist jokes 
on their campus. The majority of the 
female faculty, on the other hand, did 
not have the same experience. The 
study hypothesized that perhaps the 
racist jokes were relegated to the 
men’s room, keeping the female fac¬ 
ulty in the dark about the racist jok¬ 
ing on campus. 

Ways Of Seeing 
Interestingly enough, the study 

found that more often than not, men 
and women agreed on the issues 
raised in the questionnaires. Gender 
only entered into answers given for 
perception. 
When female students and faculty 

were asked if the ratio of men to 
women in the class affected the class’ 
dynamics, they overwhelmingly 
agreed. The majority of male students 
and faculty disagreed. Not only did 
they disagree, but in the engineering 
divisions where the male to female ra¬ 
tio is the highest, the disagreement 
also was at its highest. More than any 
other discipline, engineering faculty 
members (46%) disagreed that sex ra¬ 
tios affect classroom dynamic. On the 
other hand, 43% of the science/math, 
52% of social science, and 55% of the 
humanities faculty agree that the ra¬ 
tio of men to women in the classroom 
affect the dynamic. 
When the male professors were I 

asked if their male students talked I 
more in class than female students, ! 
the majority answered “no.” How- J 
ever, the female professors who were j 
asked the same question vehemently I 
disagreed. According to Dr. Cavin, ! 
one possibility why this canyon of per- ! 
ception difference may exist is that j 
having women teaching in engineer- ' 
ing graduate school is a new phenom- ! 

! enon with no previous model to follow. 
! Notably, more than any other 
j group, women in engineering faculty 
¡ positions had fathers or uncles in their 
; fields. In addition, women specializing 
! in humanities, math, and science were 
■ more likely to have mothers in those 
; fields. 

As far as making appearances in 
textbooks was concerned, 55% of the 
engineering faculty answered that 
women rarely appeared in the text 
that they used. In the science/math 
department, 40% of faculty respon¬ 
dents replied that women appeared 
pretty regularly in text books; 42% of 
the social science faculty responded 
similarly, as did 60% of the humanities 
faculty. 

The POWER Of Suggestion 
The POWER program isn’t just 

about getting more women enrolled in 
engineering programs, it’s about rais¬ 
ing awareness about issues that 
women encounter on campuses. Any¬ 
one can raise enrollment, but keeping 
those students and giving them incen¬ 
tives to stay on, eventually becoming 
faculty members is another story. 
One of the ways that POWER is 

trying to achieve that goal is through 
gender sensitivity training sessions. 
Faculty members at all of the schools 
involved in the POWER program are 
offered these sessions. There are dis¬ 
cussion groups, mock situations, as 
well as role reversals in the session. 
According to Dr. Cavin, the potential 
to change perception is great, as some 
faculty members see hundreds of stu¬ 
dents. In the NJIT training session, 
30 out of 150 faculty members in the 
Engineering department came to the 
class. 
POWER has been an integral part 

of mentoring programs at the partici¬ 
pating schools. In its history, 40 fe¬ 
male undergraduates and 15 gradu¬ 
ates have participated in NJIT’s 
mentoring program. 

Deb Schiff is copy editor at Elec¬ 
tronic Design. She attended a New 
Jersey state school, William Paterson 
College, and graduated with a B.A. in 
Communication. She played with her 
brother’s Matchbox cars, and subse¬ 
quently studied Audio Engineering. 
Ms. Schiff can be reached by e-mail at 
debras@csnet.net. 
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Electronig Design catalog/literature review 
FREE VXI Solutions Guide 
The 1997 VXI Solutions 

Product Guide is a catalog 
and technical reference fea¬ 
turing product information 
on controllers, software, 
and our new VXI-DAQ in¬ 
struments. VXI Solutions 
also includes a directory of 
over twenty VXI system ex¬ 
perts from our Alliance pro¬ 
gram. Whether you develop 
systems internally or part¬ 
ner with a system integra¬ 
tor, VXI Solutions gives you 
the information that you 
need to build complete VXI 
systems. CIRCLE 250 

NATIONAL INSTRUMENTS 

SINGLE BOARD COMPUTERS 
ICP Acquire Inc. is a 

manufacture of single 
Board computers, provide 
Backplane, rackmount 
chassis , and Industrial 
Power supplies. Including: 
3-20Slot BP, 386/486/Pen-
tium SBC, 3-20Slot chassis, 
DC-12V/24V-48V PS and 
85-265V AC PS. Contact 
Allen, phone: 415-967-7168 

CIRCLE 251 

ICP ACQUIRE, INC 

C&K'S EXPANDED BROADLINE CATALOG 
C&K’s expanded Newton 

Division Catalog #9609 is 
the most extensive switch 
catalog in the industry with 
360 pages of models and op¬ 
tions featuring miniature, 
subminiature and ultra¬ 
miniature toggle, rocker, 
lever handle, slide, rotary, 
dip, thumbwheel, pushbut¬ 
ton, surface mounted and 
process compatible switch¬ 
es. It now includes our line 
of trimming potentiome¬ 
ters, too. 

CIRCLE 253 

C&K COMPONENTS. INC. 

PRECISION METAL STAMPING 
Thomas Engineering of¬ 

fers precision metal stamp¬ 
ing expertise in micro¬ 
miniature, miniature and 
medium size stamping. Full 
color brochure describes in 
detail their facility, design 
expertise, production equip¬ 
ment and quality assurance 
program. From the size of a 
pinhead to several inches in 
diameter, continuous strip 
or bulk. 

THOMAS ENGINEERING 

CIRCLE 254 

ULTRA LOW DISTORTION FUNCTION 
The DS360 provides 

waveforms from 1 MHz to 
200 kHz with total harmon¬ 
ic distortion less than -100 
dB . Functions include sine, 
square, two tone, white 
noise and pink noise. BNC, 
XLR and Banana output 
connectors provide easy in¬ 
terfacing to virtually any 
system. Features include 
linear and log frequency 
sweeps, 25 PPM frequency 
stability and standard RS-
232 and GPIB computer in¬ 
terfaces. 

STANFORD RESEARCH SYSTEMS 

TEST & MEASUREMENT 
Just because your budget 

is limited doesn’t mean 
your test equipment has to 
be limited, too. By leverag¬ 
ing technology from HP’s 
high performance instru¬ 
ments, the HP Basic In¬ 
struments collection offers 
tools that fit your budget 
without compromising 
quality. You will find all 
the fundamentals, from 
power supplies to DMMs to 
scopes. Phone: (800) 452-
4844 CIRCLE 255 

HEWLETT PACKARD CO. 

KEPCO POWER SUPPLIES 
Kepco’s Catalog/Hand-

book 1461811 on digital and 
analog instrumentation 
and modular power sup¬ 
plies offers many new con¬ 
trol options to Automatic-
Test systems designers 
including: VXI, RS 232, 
IEEE 11 18 and IEEE 488.2; 
wideband analog pro¬ 
grammable supplies may be 
used as power amplifiers. 
Email: hq@kepcopower. com 
http:/www. kepcopower. 
com 
KEPCO INC. 

CIRCLE 256 

VORTEX COOLERSTM 
Cool enclosures without 

Freon. Exceptionally reli¬ 
able since they have no 
moving parts of compres¬ 
sors to fail. Vortex Coolers 
are compact, economical 
and easy to install, cooling 
capacities to 2500 BTUH. 

ITW VORTEC 
CIRCLE 257 

INTERNATIONAL SOURCE BOOK 
The International Source 

Book offers detailed specifi¬ 
cations on Ecliptek’s 
through-hole and surface¬ 
mount crystals, oscillators, 
and inductors. Visit our in¬ 
ternet site at 
http://www.ecliptek. 
com/ecliptek/. 
Phone (714) 433-1200, 
Fax (714) 433-1234, or 
E-mail ecsales® 
ecliptek.com 

ECLIPTEK CORPORATION 
CIRCLE 258 

VLSI INTERCONNECTION SPECIALISTS 
Call for a complete range 

of Interconnect Solutions 
including hundreds of Pro¬ 
totyping Adapters, Test 
Probe Adapters, Program¬ 
ming Adapters and many 
other interconnect devices, 
for fully compliant surface 
mount interconnect test 
adapters, we offer a wide se¬ 
lection of high quality solu¬ 
tions. We also have quick 
turn custom design services 
for unique solutions in 
packaging. CIRCLE 259 

IRONWOOD ELECTRONICS 

POWER INTEGRATED 
The 7th edition Apex 

Power Integrated Circuits 
data book contains com¬ 
plete product data sheets 
and applications notes for 
Apex Microtechnology's 
power Amplifier PWM Am¬ 
plifier and DC/DC Convert¬ 
er product lines. Call: 1-
800-862-1021; Fax: 
1-520-888-3329; Email: 
ProlitípTeamA pex.com 

APEX 
CIRCLE 262 

: TEST & MEASUREMENT HANDBOOK 
This new catalog has 

i been redesigned, bringing a 
■ whole new look, including 
i full-color product shots, to 
i its current and potential 
* customers. E.I.L. continues 
i to offer a wide variety of 
• high quality products with 
i over 450 pages of test and 
i measurement instrumenta-
• tion. Known for a wide vari-
I ety of quality instruments, 
• E.I.L. continues to offer 
i electronic test equipment, 
i and power measurement 
[ equipment, 
; E.I.L. INSTRUMENTS, INC. 

CIRCLE 260 

MULTILAYER PROTOTYPE 
Award winning quick 

turn multilayer prototype 
manufacture specializing in 
24 hour to 5 day turns, for 
commercial and milspec 
boards (Milp-55110E) on 
FR4 and polyimide materi¬ 
als. Our capabilities also in¬ 
clude “blind and buried” 
vias, full body gold, carbon 
baste, metal core boards, 
small hole drilling, and net 
list testing. 

CIRCLE 261 

PROTO EXPRESS 

MAXWELL ON TARGET 
Electromagnetics based 

EDA solutions for high 
speed and high frequency 
design. 2D/3D RLGC ex¬ 
traction and SPICE model 
generation for high speed 
interconnects, IC packages. 
Signal integrity, ground 
bounce, and EMI enclosure 
design rules. S-parameters, 
antenna parameters includ¬ 
ing gain, directivity for RF 
and microwave design. 

ANSOFT 
CIRCLE 263 

YOUR CATALOG COULD BE HERE 
For information regard¬ 

ing this section, circle the 
number below, or call your 
local sale representative. 
Our SALEs Offices are in 
the back of the magazine 

YOUR COMPANY 

182 



NEW 1997 BLILEY CATALOG 

site 
http://www.bliley.com. 

CIRCLE 265 

Bliley crystal oscillators 
and quartz crystals are re¬ 
viewed in a reader-friendly 
format. Spec tables, perfor¬ 
mance features cover 
OCXO, TCXO, VCXO, 
TCVCXO and clocks. Bliley 
quartz crystals and blanks 
also detailed. RFQ forms 
are included. The catalog is 
free on request. It can also 
be browsed on Bliley’s Web-

CIRCLE 277 
DATA I/O YOUR COMPANY YOUR COMPANY 

MADE TO ORDER 
The Data I/O* catalog is 

the direct-order source of 
affordable tools for users of 
programmable devices. 
From design software to de¬ 
vice programming and au¬ 
tomated handling systems, 
the Data I/O catalog offers 
unbeatable values on the 
high quality tools you need. 
Call 1-800-332-8246, ext. 
806 

YOUR CATALOG COULD BE HERE 
For information regard¬ 

ing this section, circle the 
number below, or call your 
local sale representative. 
Our SALEs Offices are in 
the back of the magazine 

YOUR CATALOG COULD BE HERE 
For information regard¬ 

ing this section, circle the 
number below, or call your 
local sale representative. 
Our SALEs Offices are in 
the back of the magazine 

ELECTMNIC IRKN CATALOG/LITERATURE REVIEW 

80186. 80196. 8051 EMULATION 

CIRCLE 270 

SIGNUM SYSTEMS 

au» 

53 

Signum Systems has 
released its 1996 catalog of 
in-circuit emulators. This 
full line catalog includes 
Intel processors, Texas 
Instruments DSP’s Zilog 
controllers, and National 
Semiconductor HPC 
family. Call (800) 838-8012 
for information. Internet 
address: ww.signum.com 

OFF-THE-SHELF-OPTICS 
Free 130 page product 

catalog from Rolyn, largest 
supplier of off-the-shelf op¬ 
tics. 24 hour delivery of sim¬ 
ple or compound lenses, fil¬ 
ters, prisms, mirrors, 
beamsplitters, reticles, ob¬ 
jectives, eyepieces & thou¬ 
sands of other stock items. 
Custom products & coat¬ 
ings also . 
Phone: (818)915-5707, 

Fax: (818) 915-1379 

CIRCLE 271 

ROLYN OPTICS CO. 

TELECOM SOLUTIONS DATABOOK 

CIRCLE 274 

MICROTEK INTERNATIONAL 

“X86 and 683xx/HC16 
Free application note 

shows how to use in-circuit 
emulation to isolate real¬ 
time events. Set clock-edge 
triggers, and then use trace 
to display system status 
and the source code leading 
up to the event. For imme¬ 
diate response: WEB page: 
www.microtekintl.com 
Voue koo-s86-7388 

Teltone’s 224-page Data¬ 
book features a wide range 
of products for network in¬ 
terface applications, includ¬ 
ing: DTMF Receivers, 
DTMF Transceivers w/Call 
Progress Detection, Call 
Progress Tone Detectors, 
Line Sensing Relays, test 
tools including Telephone 
Line Simulators and ISDN 
Line Simulators, applica¬ 
tion notes, and more. For 
your copy call 1-800-426-
3926 or 206-487-1515, E-
mail at info@teltone.com. 
TELTONE 

niECIM DESIGN z
solutions 

Design Tips 

CIRCLE 275 

CRYSTAL OSCILLATOR CATALOG 
A new product catalog 

and selection guide from 
Champion technologies fea¬ 
tures their full line of crys¬ 
tal oscillators. Technical in¬ 
formation, specifications 
and mechanicals are fea¬ 
tured in this catalog for 
over 60 of Champion’s VX-
COs, TCXOs, VCTCXOs, 
data clocks and related 
products. Frequency ranges 
up to 155.52 MHz for gen¬ 
eral purpose to high fre-
quency or tight stability ap- CIRCLE 266 
plications.Phone: 847451/1000 
CHAMPION TECHNOLOGIES 

CIRCLE 267 

XANTREX 

NEW DC POWER SUPPLY CATALOG 
The new catalog of DC Kkmbmmuw 

I .. . 
features 

rugged reliable bench units 
programmable system 

Power outputs 
■ ■ ■ • • ■ ■ ■ ■ ■ I 

■ : ■ ■ ' ■ ' ‘ I 

! ' I 

is standard. Send 
• ■ ■ ■ I 

Email: ■■■■■■■ 

NEW ROTATION PROCESSOR 

CIRCLE 269 

ROSS ASSOCIATES 

Sumitomo recently un¬ 
veiled it’s new IP90C16 ro¬ 
tation/ enlarging/ reducing 
processor. The chip offers 
bi-linear interpolation for 
high-resolution image sys¬ 
tem analysis even after ro¬ 
tation and is one of 15 spe¬ 
cific function imaging 
components now available. 
Other chips include a color 
memory controller with 16-
bit image throughput up to 
27Mpixel/sec. 

DIFFERENTIAL MEASUREMENTS 

CIRCLE 273 

PREAMBLE INSTRUMENTS 

A discussion of sing;e-
ended and differential scope 
measurements on ground 
referenced and floating sig¬ 
nals. differential amplifier 
characteristics such as com¬ 
mon mode rejection ratio 
and commen mode range 
are covered. 

1-800-376-7007 

1997 FLASH MEMORY DATA BOOK 
The 1997 Flash Data 

Book from Micron Quan¬ 
tum Devices, Inc. is now 
available. This updated edi¬ 
tion features sections on 
our industry-standard, In-
telò - compatible 2,4 and 8 
Meg SmartVoltage Boot 
Block Flash memories, and 
future products such as 8 
and 16 Meg Sectored Erase 
Flash and the Flash ATA 
and CompactFlash™ Card 

families. 
CIRCLE 276 

MICRON SEMICONDUCTOR PRODUCTS, INC 

BLILEY ELECTRIC COMPANY 

RF/IF DESIGNER'S GUIDE 
180 page RF/IF De¬ 

signer’s Guide is looked 
with informative features 
such as practical articles, 
definitions of terms, envi¬ 
ronmental and reliability 
test procedures, answers to 
frequently asked surface 
mount technology ques¬ 
tions, and more! It also con¬ 
tains the most complete and 
up-to-date specifications 
and price information about 
all Mini-Circuits signal pro¬ 
cessing components. CIRCLE 268 

MINI-CIRCUITS 

CIRCLE 272 

The WavePlex Family 
The WavePlex Family 

from American Microsys¬ 
tems, Inc. are highly pro¬ 
grammable baseband CMOS 
ICs use to create low-cost re¬ 
mote wireless links. The 
WavePlex Family includes 
transceiver, transmit-only, 
receive-only and 802.11 com¬ 
pliant wireless ICs, as well as _ 
supportive development 
boards and evaluation ra- I 
dios. For more information I 
on the WavePlex family, call bbb 
(208) 234-6920 or visit our 
home page http/Avww.amkcom 
AMERICAN MICROSYSTEMS INC. 

DATA I/O CATALOG 
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electrinic design catalog/literature review 
SWITCHING POWER SUPPLIES 
ABSOPULSE ELEC¬ 

TRONICS LTD. has been 
designing and manufactur¬ 
ing telecom quality power 
supplies since 1982. The 
complete line includes stan¬ 
dard or custom DC /DC con¬ 
verters, AC/DC rectifiers, 
inverters and dimmable 
back light inverters. Please 
fax us your requirements at 
613-836-7488. 

CIRCLE 280 

ABSOPULSE ELECTRONICS LTD. 

FAST TURNAROUND PROTOTYPES 
At Accutrace your DECI¬ 

SION comes easy as we give 
you the Best quality along 
with Excellent Service and 
Best Turnaround Time. 
Our capabilities include 
SAME DAY Prototypes In¬ 
stant Quotes, SMOBC & 
LPI, Scored Panels Electri¬ 
cal Testing, SMT & Thru 
Hole, Complete CAD/DFM, 
Gold/Nickel plating, Blind 
& Burled Vios, UL Ap¬ 
proved and more. Tel: 408-
748-9600, Fax: 408-748-
1982 
ACCUTRACE INC. 

CIRCLE 281 

MACINTOSH-BASED EDA TOOLS 
Get a copy of our new 

guide to Electronics Design 
on the Apple Macintosh. 
Features Design Works 
schematic capture, simula¬ 
tion. PCB layout FPGA de¬ 
sign and other solutions. 
Call (800) 444-9064 

CAPILANO COMPUTING 

CIRCLE 282 

YOUR CATALOG COULD BE HERE 
For information regard¬ 

ing this section, circle the 
number below, or call your 
local sale representative. 
Our SALEs Offices are in 
the back of the magazine 

THE SMARTEST PROGRAMMER 
The catalog covers our 

entire product line and 
includes comprehensive 
supported device listings, 
all available options and 
features, and a complete 
price list. For information, 
call Yvon J. Blais Phone: 
(407) 649-3335, FAX: (407) 
649-3310 

CIRCLE 284 

YOUR COMPANY 

N ETRANS ™ 
NETRANS™ and 
NETRANSplus " from 

American Microsystems, 
Inc. provides proven netlist 
conversion technology. 
With over 800 FPGA to 
ASIC conversions to date, 
AMI has the most experi¬ 
ence and greatest success 
rate for netlist conversions. 
For more information on 
NETRANS products, call 
(208) 233-4690 or visit our 
home page 
http://www.amis.com. CIRCLE 286 

AMERICAN MICROSYSTEMS INC. 

RELIABILITY PREDICTION 
Catalog describes the 

RelCalc2 software package, 
which automates Mil-
HDBK-217 or Bellcore on 
your PC, and allows quick 
and easy reliability analy¬ 
sis of your electronic prod¬ 
ucts. Phone: (818) 991-
0057, Fax:(818)991-1281 

T-CUBED SYSTEMS 

C-PROGRAMMABLE CONTROLLERS 
Save time and money. 

Our controllers are ideal for 
control, test or data acquisi¬ 
tion applications with a mix 
of analog/digital I/O, relays, 
RS232/485 serial ports, 
LCD/keypads, & pro¬ 
grammed with Dynamic 
C™ from $79, Qty. 1 
(916) 757-3737, or Fax: 

(916) 753-5141. For 24 Hr. 
data, call from YOUR 

Fax: (916) 753-0618. 
http://www. zworld.com 

Z-WORLD 
ENENGINEERING 

CIRCLE 294 

DATAMAN 

CABLE PRODUCTS CAPABILITY GUIDE 
Designed to aid engineers 

in their cable, wire, assem¬ 
bly, and high-tech intercon¬ 
nect applications, this free 
Cable Products Capability 
Guide from Bay Associates, 
Menlo Park, CA, features 
the company’s unique prod¬ 
ucts, services, materials 
and processes. 

ca«ble« 
bil-i-ty 

CIRCLE 287 

BAY ASSOCIATES 

INNOVATIVE INTEGRATION 
Innovative Integration 

sells Blazingly Fast Data 
Acquisition Products. 
FREE DSP & Data Acquisi¬ 
tion Products Catalog Call 
818-865-6150, Fax: 818-
879-1770. Email: techsprt@ 
innovativedsp.com or web: 
htttp://www. innov-

tivedsp.com 

INNOVATIVE INTEGRATION 

CIRCLE 290 

INTEGRATED DEVELOPMENT SYSTEMS 
IN CIRCUIT EMULA¬ 

TORS FROM CACTUS 
LOGIC PROVIDE REAL 
TIME. SOURCE LEVEL 
DEBUGGING FOR 8051, 
68HC11, 
Z80/180,6502,80251, AND 
8085 FAMILIES OF MI¬ 
CROPROCESSORS. 

CACTUS LOGIC 

¡NTCGKArW 
DfVUOPMtffr 
$YSTTM 

CIRCLE 293 

LOW COST 16-BIT CONTROLLERS 
Easy to program in Bor-

land/Microsoft C/C++. Low 
Cost, High quality. Reliable, 
Compact, Made in U.S.A. 
More than 20 controllers 
with ADC, DAC, solenoid 
drivers, relay, PC- 104, PCM¬ 
CIA, LCD, DSP motion con¬ 
trol, 10 UARTs, 100 I/Os. For 
industrial control, test, and 
data acquisition. Customer 
boards design. Save time 
and money. Phone: 916-758-
0180, FAX: 916-758-0181. 
tem@netcom .com 
http://www.tem.com 

CIRCLE 285 

TERN, INC. 

ADHESIVES AND SEALANTS 
Master Bond Inc., Hack¬ 

ensack, NJ manufactures 
over 3000 grades of adhe¬ 
sives, sealants and coat¬ 
ings. Line cosists of epoxies, 
anaecobics, cyanoacrylates, 
silicones and acrylics. One 
and two part systems are 
available. Tel 201-343-
8983. 

CIRCLE 288 

MASTER BOND INC. 

WE SHIP PROTOS SAME DAY 
Imagineering specializes 

in FAST TURNAROUND. 
High Quality, Multi-layer, 
FR4 PC Boards. Other Ser¬ 
vices include SMOBC & 
LPI, Bare Board Electrical 
Testing, Gold/ Nickel Plat¬ 
ing, Scored Panels, Blind & 
Buried Vias, Complete 
CAD/DFM Service, UL Ap¬ 
proved. Remember, when 
TIME & QUALITY counts, 
you can count on Imagi¬ 
neering, Inc. Always a step 
ahead. Tel:847-806-0003, 
Fax: 847-806-0004 
IMAGINEERING. INC. 

APPLICATION NOTE 
Covers how to make safe 
and reliable measurements 
on switching power sup¬ 
plies operating on line. In¬ 
cludes such difficult mea¬ 
surements as upper gate 
drive and transistor satura¬ 
tion characteristics. Tells 
how to quantity measure¬ 
ment corruption caused by 
high dv/dt common mode. 1-
800-376-7007 

PREAMBLE INSTRUMENTS 



Electronic Design catalog/literature review 
NEW .100" PITCH SINGLE SIGNAL 
Méritée Assemblies accu¬ 

rately control analog & digi¬ 
tal signals for applications 
with 3ns to sub ns edge 
rates while matching re¬ 
quirements for controlled 
impedance, high speed & 
low crosstalk. SSI termina¬ 
tions available in booth sin¬ 
gle & multiple configura¬ 
tions to mate with .025” 
backplane pin fields. Cables 
with impedances from 50 to 
100 ohms available for use 
in single & differential 
mode applications. 
MERITEC 

CIRCLE 295 

MicroSim® DesignLab™ 
MicroSim DesignLab en¬ 

ables you to design in a fluid, 
iterative manner. Within 
this design environment, 
you can move back and forth 
easily between: creating the 
schematic diagram, simulat¬ 
ing both analog and digital 
circuits, synthesizing PLDs 
and CPLDs, designing and 
simulating systems contain¬ 
ing Xilinx FPGAs and laying 
out printed circuit boards. 
Main benefits include saving 
time, reduced number of er¬ 
rors,and more. 
INTERFACE TECHNOLOGIES 

CIRCLE 296 

OMRON RELAYS, SWITCHES, MORE 
Standard Product Cata¬ 

log shows Omron’s most 
popular relays, switches, 
and sensors. The 176 page 
catalog also includes card 
readers, time delay relays, 
totalizers, limit switches 
and temperature con¬ 
trollers. Literature sent 
only to addresses in the 
U.S.A. Omron Electronics, 
Inc. Call toll-free 1-800-55-
OMRON or e-mail 
EDLit@oei.omron.com 

CIRCLE 297 

OMRON ELECTRONICS, INC. 

V-SYSTEM/VLOG 
Model Technology offers 

simulations for VHDL, Ver¬ 
ilog and mixed-HDL on 
workstation and PC plat¬ 
forms. Model Technology 
provides technology- lead¬ 
ing solutions for all your 
ASIC and FPGA needs 
Model Technology’s suite of 
HDL tools are fully compli¬ 
ant with leading industry 
standards. For more infor¬ 
mation, call 503-641-1340 
or visit our home page 
http7/www . model .com CIRCLE 298 

MODEL TECHNOLOGY 

MECHANICAL ENCODER SOLUTIONS 
New product Bulletin 

#698 lists the Series 25, sin¬ 
gle and multi-deck en¬ 
coders. The Series 25 offers 
Binary, Binary Compliment 
and Gray code outputs in 1 
deck through 4 decks. 
Choose from 4 to 36 switch 
positions for the selected 
code output. For an econom¬ 
ical alternative. The Series 
25L, single deck design, 
provides similar coding and 
position choices. The Series 
25L is priced at $1.25 in 
production quantities. 
GRAYHILL 

CIRCLE 299 

KEY SWITCHES SURVIVE 
Low-profile tactile key 

switches with through-hole 
and surface - mount termi¬ 
nals are sealed to withstand 
wave-soldering and clean¬ 
ing processes. Surface¬ 
mount models also tolerate 
reflow, vapor phase, hot-
stamp, and laser soldering. 
The Rafi Racon 8 is approx¬ 
imately 5-mm high by 8-
mm square; the Racon 12 is 
approximately 5-mm high 
by 12-mm square with an 
optional plunger to increase 
the height to 12.5mm . 
C&K COMPONENTS INC. 

CIRCLE 309 

NEW SWITCHING REGULATORS 
Power Trends Inc., has 

released a new 80 page full 
line catalog for its Inte¬ 
grated Switching Regula¬ 
tors (ISRs) and DC to DC 
Converters. The catalog in¬ 
troduces significant new 
products along with exten¬ 
sions to existing product 
lines. Complete specifica¬ 
tions, photos and standard 
applications are provided 
for each product, along with 
mechanical configuration 
options and ordering infor¬ 
mation. 
POWER TRENDS INC. 

CIRCLE 302 

P&B RELAYS & BREAKERS 
Catalog lists stock relays 

and circuit breakers from 
Potter & Brumfield prod¬ 
ucts division. Describes 
electromechanical, solid 
state and time delays, as 
well as thermal and mag¬ 
netic circuit breakers. Nu¬ 
merous options. Fax: (812) 
386-2072, email: 
info@ae.sec.siemens.com 

SIEMENS ELECTROMECHANICAL 

ILLINOIS CAPACITOR’S CATALOG 
Illinois Capacitor’s and 

Engineering Guide contains 
complete information on 
company’s aluminum elec¬ 
trolytic, film, ceramic and 
power capacitors. It’s all 
you need to make a knowl¬ 
edgeable capacitor selec¬ 
tion. Available capacitance 
range, voltage ranges, oper¬ 
ating temperature, case 
styles, IC authorized dis¬ 
tributor listings, 208 pages. 

CIRCLE 303 

ILLINOIS CAPACITOR, INC. 

SHARP FIFOs 
First-in, First-out memo¬ 

ries are just the stuff the no-
nonsense design environ¬ 
ment of the ’90s is meant to 
build on. Used as data 
buffers between systems op¬ 
erating at different speeds, 
FIFOs conserve valuable 
board space, streamline de¬ 
sign tasks and reduce sys¬ 
tem cost. Sharp's new 1997 
IC Short Form Catalog is 
packed with information 
about Sharp FIFOs, as well 
as details about our entire 
range of memory product. 
SHARP MICROELECTRONICS 

CIRCLE 306 

TEST & MEASUREMENT 
With 656 pages, the 1997 

HP Test & Measurement 
Catalog is heftier than ever 
before. It’s loaded with 
tutorials, descriptions, 
specifications and prices 
for more than 1,500 HP 
products and services. And 
it’s free. Call (800) 452-
4844, Ext. 5034 

HEWLETT-PACKARD Co. 
CIRCLE 308 

NEW TEST & MEASUREMENT CATALOG 
Keithley offers its new 

1997 catalog of test and 
measurement instruments 
including DMMs, electrom¬ 
eters, precision sources, 
voltmeters, source-measure 
units, power supplies, 
switch systems and more. 
Phone MHIÕ.V2 111Õ FAX 
216/248-6168 http:// www. 
keithley.com 

KEITHLEY INSTRUMENTS 
CIRCLE 301 

NEW SWITCH CATALOG 
The ALL-NEW, color E-

Switch catalog contains 28 
additional pages, including 
new lines of DIP, pushbut¬ 
ton, and gold tact switches. 
The catalog gives complete 
specifications for pushbut¬ 
ton, toggle, rocker, power, 
lever, slide, rotary, keylock, 
DIP, and tact switches. 
SMT and lighted versions 
available. 612-504-3525, 
http://www.e-switch.com. 

CIRCLE 304 

E-SWITCH 

VMEbus CPUs and I/O 
VMEbus I/O: Digital, 

Analog, Synchro/ Resolver, 
Counters Function Genera¬ 
tion. Real-Time Networks: 
Reflective Memory for 
VME, PCI, PMC, Multibus 
I, and Compact PCI. VME¬ 
bus Adapters - SGI, ISA, 
PCI. 486, 586, Pentium® , 
and Pentium Pro Processor-
Based VMEbus CPUs. In¬ 
telligent I/O Subsystems. 
PLC AGCELERATORSTM. 
Visual Soft Logic control™. 
All the Necessary software CIRCLE 307 

VMIC 

YOUR CATALOG COULD BE HERE 
For information regard¬ 

ing this section, circle the 
number below, or call your 
local sale representative. 
Our SALEs Offices are in 
the back of the magazine 

YOUR COMPANY 
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DON'T START YOUR 
next wireless design without it... 

In a rapidly changing world, 
Wireless Systems Design may be 
your most reliable source of 
design information. Don’t start 

your next wireless design without it. 

Wireless Systems Design offers 
practical solutions to today’s 
design problems, covering 
systems like CDMA, TDMA, 
ÁMPS, DECT, GSM, GPS, 
PCS, RFID, satellite com¬ 
munications, and wireless 
data. Contributed articles from 
industry leaders examine a wide 
range of systems from a block-diagram level, while 
staff-written feature articles and product reviews cover 
industry markets and issues and the latest hardware, 

For a free copy of Wireless Systems Design, 
and a subscription form, call Debbie Cameron at 
(201)393-6256, or FAX (201)393-6297 

Wireless circuit and system 
designers face an uphill 
climb. They must create innova¬ 
tive designs quickly but at the 
same time cost effectively, to com¬ 
pete in today’s competitive 
wireless markets. Where do 
these engineers turn when 
they need design help? 
Wireless Systems Design. 

software, and test equipment 
aimed at improving wireless sys¬ 
tems designs. 

Since 1994, Wireless Systems 
Design has provided wireless 

engineers with answers in 
timely, well-illustrated arti¬ 

cles. In 1996, ten issues cover 
important design topics, 

—. from cellular systems to 
wireless data formats. 

Hey, Jim... 
We founp the answer in 
Wireless Systems Design. 

Wireless 
SYSTEMS DESIGN 
FOR DESIGNERS OF COMMUNICATIONS AND COMPUTER SYSTEMS 

A PENTON PUBLICATION 
611 ROUTE #46 WEST 
HASBROUCK HEIGHTS, NJ 07604 
TELEPHONE 201-393-6229 FAX 201 393-6297 



DIRECT CONNECTION ADS 

CT CONNECTION ADS 

ELECTRONIC 
DESIGN 

New Products/Services 
Presented By The Manufacturer, 

lb Advertise, 
Call Kimberly A. Stanger 

At 201/393-6080 

INCH 
BEST OVERALL 

Metal Core Boards 

Gold Body Boards 

Up to 22 Layers 

Carbon Paste 

LAYERS 3&4 5¿r6 7£x8 

$233 $292 $639 $787 $935 

264 330 724 1059 

389 853 1049 1137 

358 448 980 1207 1434 

24 Hour Turn Around 

MÍIP55110-E 

Buried & Blind Vias 

Polyimide Multilayer 

SQUARE 

■ Photo Plotting 

■ Testing 

■ Gold Contacts - $50 

■ 25 - Below 8 Mil Hole 
- Below 15 Mil Hole 

■ SMBOC Er LPI - $50 

10% ON ALL 
COD ORDERS 

5% ON CREDIT 
CARD SALES 
VISA b MASTERCARD 

486 1044 1559 

■ 5 PIECES X 1.34 
■ 10 PIECES X 1.67 

5 DAY PRICES ABOVE 
UL LISTED 

385 

EXTRAS DISCOUNTS 

XPRESS 
MULTILAYER PROTOTYPES 
FROM THE INDUSTRY AWARD WINNER 

I-
0 
it 
n. 
aicRRA 

http://www.sierraprotoexpress.com 

CALL LAURA HOOK OR JOYCIE BAHL FOR QUOTES I 

FAX:f408)73S-l408 MODEM: («8)735-98« 
IntemeVE-Mail: 731-4799 @MCI MAIL.COM 

PROTO EXPRESS CIRCLE 413 

SCSI 
SCSI Extenders stretch the bus up to 1000 
ft. via coax or fiber optics. 
Differential Converters mate single-

ended and differential 
SCSI units. 
SCSI RegeneratoRs 
isolate and extend the 
SCSI bus 
SCSI Bus Switches 
add versatility to 
SCSI bus design. 

SCSI Quiet Cable solves the single 
most trouble-prone SCSI problem . 

Paralan (619) 560-7266 

Fax: 619-560-8929 

email: scsi@paralan.com 

http://www.paralan.com/ed 

PARALAN CIRCLE 412 

8OC196 
In-Circuit Emulators 

80196 • 8051 • 80186 • Z8 
DSP • HPC • 8085 • Z380 

REUL-TIME IN-CIRCUIT 

DEBUGGING & DEVELOPMENT 

ON-TNE-FLY ACCESS TO 

PROGRAM ANO 

DATA MEMORY 

REAL-TIME 

FREE USER SUPPORT 

WINDOWS 

A MOUSE 

USER INTERFACE 

EXTERNAL UNIT WITH NO PLUG-IN CARDS 

OUTSTANDING PERFORMANCE AT A REALISTIC PRICE 

FOB MORE INFO OR TO ARRANGE 
YOUR 10 DAY FREE TRIAL. CALL 

1*800-838-8012 

SIGNUM SYSTEMS CIRCLE 415 

MEMBRANE KEYBOARDS/ 

KEYPADS SWITCHES 

TOUCH CIRCUITS PANELS/ 

GRAPHIC FILMS 

INJECTION MOULDED 

PANELS/ OVERLAYS « 

NAME PLATES 

LOW COST + TOP QUALITY + 

FAST DELIVERY 

HENRI was found in 1985 is one of Professional 

Membrane Switch Manufacturer in Taiwan for years of 

experience to provide you all needs of Keyboard/Keypad 

in types of Tactile/Non-Tactile/Embossing/Flat Cable 

Efes, for using in all Consumer Products including 

Electrical , Electronics and Computerizing Industries. 

For further details, please contact:-

Johnny Lin/Marketing Manager 

HENRI MEMBRANE SWITCH MFG. CO., LTD 

TEL: 886-2-299-0096 

FAX: 886-2-299-0106 

E-MAIL: HENRILIN @ms7.HINET.NET 

HENRI MEMBRANE SWITCH MFG. CIRCLE 405 

CMX-RTX“ RTOS 
Source Code Included • NO Royalties 

80x51, 8051-XA, 80C251, 

80196/296, 80x86, Z80/180, 

80C1 65/1 66/1 67, ST9, ST10, 

68HC1 1/12/16, 68K, 683xx, 

H8/300H, TLCS-900, ARM, 

M16C, SH, NEC Kx and More. 
CMX-RTX RTOS supports all variants of a processor 

family & over 25 compiler vendors. CMXBug included. 

CAN Communications Layer - Available NOW 

Compilers Simulators Debuggers 
Available 'or most of the above processors 

Including 68HC05 & PIC16/17 

5 Grant Street • Suite C 
Framingham, MA 01701 USA 

Fax: (508) 620-6828 
WWW: www.cmx.com 

Phone: (508) 872-7675 
EMail: cmx@cmx.com 

CMX 
COMPANY 

CMX_ CIRCLE 402 

3CXXXM 

UXXD FPS 

3V LITHIUM 

0.5mm Thin! 

CIRCLE 404 GOULD ELECTRONICS 

Thin Rectangular Format 
Sofder/Pressure Contact 

Customized Capacity 

A. B. C. Sizes 
3 and 6 Volts 
Lightweight 

Gould Electronics Inc.. Powerdex* Division 
34099 Melinz Pkwy., Eastlake, Ohio 44095-4055 
216-918-6100 800-722-7890 Fax:216-918-6030 

DBUS279 

Z WORLD engineering 

Programmable Controllers 
Just Wfasig! 

EasyStart Kit. Beginners and experts alike will 

love our simplified version of C. The kit includes 

a Micro-G controller with 128K flash memory, 

prototyping board, and Dynamic C EasyStart™ 

software, it's everything you need to start serious 

development. Call our AutoFAX 916.753.0618 from 

your FAX Request data sheet #35. 

1724 Picasso Ave. 
Davis, CA 95616 

916.757.3737 
916753.5141 FAX 
http://www.zworld com 

CIRCLE 418 

multi-tasking 

systems in hours with 

the new Micro-G™ 



DIRECT CONNECTION ADS 

In Circuit 

Emulators 
for 

805?J^8HC11 

65O2^TZ18O 
Over 50 Variants Supported 
Symbolic and source level debugging 
Supports all major compilers 
30-day money-back guarantee 
Free single board computer with purchase 
Other processors available 

Call 800-847-1998 
14120 East Live Oak Ave Suite A2 
Baldwin Park. CA 91706 
Telephone (818) 337-4547 
FAX (818) 337-0689 

CACTUS LOGIC CIRCLE 401 

FLAT PANEL MONITORS 
Replace your CRT with a flat panel display for 
most any application, without changing your 
system architecture. Connect directly to digital 
& analog video signals (NTSC, composite, 
synch-on-green), including custom. Displays 
from 6.4”-13.8”, many customized for high 
ambient light. Optional touchscreens, NEMA 
4/12 bezels & enclosures. Call for FREE 1997 
catalog. 

864-627-88IMI FAX 864-675-0106. email salcs@cdynamics.com 

COMPUTER DYNAMICS CIRCLE 403 

NAME 
ÍTALO 

ALSO AVAILABLE: 
• Proto-Type to Production 
Quantities 

i • SMOBC and LPI 
• Gold/Nickel Plating 
• Scored Panels 
• Single to Multilaye 
• Blind & Buried via 
• Electrical Testing 

i • UL Approved 
• Instant Quotes 

•FOR MORE DETAILS, 
CALL: (800) 499-9905 
Tel: (847) 290-8697 
FAX: (847) 290-8691 
Modem: (847) 290-8694 

PROTO-TYPE PC 
BOARDS IN 12 HOURS* 

Modem your gerber data to us before 9 am EST 
and receive your boards the next morning. 

OVERNITE PROTOS CIRCLE 41 1 

URL http://www.kepcopower.com 

WELCOME TO THE 
KEPCO, INC. HOME PACE 

@ KEPCO. 
THE POWER SUPPLIER 

A comprehensive reference source of 
information on Kepco’s d-c power supplies 
is available on the Web. Browse the entire 
Kepco catalog, technical articles, an 
interactive demonstration of VXI soft panel 
instrumentation power and news. Ask 
questions of our technical support staff. 
Download the latest drivers. Check out the 
laugh of the week...by George. 

COME FOR A VISIT AND STAY AWHILE. 

KEPCO, INC., Dept. NWS-05, 131-38 Sanford 
Ave., Flushing, NY 11352 USA«Tel: 718-461-7000 
Fax: 718-767-1102 • E-Mail: hq@kepcopower.com 

KEPCO INC._ CIRCLE 408 

Flashlite 
Single Board 
Computer 
with DOS and 
Utilities S195 

• 8 Mhz V-25 + Processor 
•512KB RAM 

• 256 KB Flash 
• 2 Serial Ports 

Ideal for embedded controller applications: 
2 fast DMA channels • 8 analog inputs with programmable 
comparator levels • priority interrupt controller with vector 
or register bank switching. 

Simple and quick software development: 
Create on a PC compatible computer • download in .EXE 
or .COM format to flash disk • test and debug through the 
console serial pon • modify the startup batch file to load 
and execute the application on reset or powerup. 

JK microsystems 3S 
1275 Yuba Ave., San Pablo.CA 94806 • 51 0 236-1 151 

fax 510 236-2999 http://wwwLdsp.com/jkmicro 

JK MICROSYSTEMS CIRCLE 407 

The only 
PCI Bus Card 
w/eight 
simultaneous 
A/D channels 
& onboard 
D5P! 

• 60 MHz (30 MIPS) TMS32OC32, 32-bit 

foaling point DSP 

• Half-size, IBM PC Plug-in Card (PCI Bus) 132 

Mb/sec, 32-bit Plug-n-Play' interface 

• 128-512 Kbytes, zero-wait SRAM 

• 4 Kb bidirectional FIFO 

• Instrumentation-grade analog I/O: 

• 16-bit digital I/O 

Eight, 100 kHz, 1 6 bit A/D channels 
Programmable gain: 1,2, 4, 8 
1 20 dB/decade anti-alias filter 
8:1 S.E. muxes - up to 64 analog inputs 
4:1 DIFF muxes - up to 32 analog inputs 
Two 100 kHz, 1 6-bit D/A converters 

INNOVATIVE INTEGRATION 

Ultimate DSP 
Debugger 
Package 

• Works with all Texas Instruments DSPs - C3x, C4x, C5x 

• ISA Plug-in JTAG controller included at no extra charge 

• Code Composer is an integrated DSP software development 

environment w/Debugger, Editor & Project Manager. 

From concept to 
high-volume production... 

CALL 818-865-6150 or 

fax 81 8-879-1770 

Innovative 
Integration 

EMAIL:techiprt@ 
innovative-dsp.com 
WEB:http://www. 
innovative-dsp.com 

CIRCLE 406 



DIRECT CONNECTION ADS 

REPEATIT! REPEATIT! 

REPEAT IT! 
You've developed a strong image for 
/our market and you’d like to advertise 

your message in the industry’s 
strongest publication. The recent 
Adams Study found that Electronic 
Design has the largest average issue 
audience among the industry’s twenty 
leading publications-and Electronic 
Design was found to be the leading 
publication for technical information 

among design engineers. 
Now’s the time to project your image 

and reach the strongest 
specifying/buyer audience in the indus¬ 

try 165,000 strong. That’s 165,000 
opportunities for qualified leads. If you 
repeat your ad every issue (26 times), 
you can have 4,290,000 opportunities 

all qualified. 
For more information, call 

Kimberly Stanger advertising 
representative at 
201/393-6080 

Fax: 201/393-0204 

ELECTRONIC DESIGN 

1997 CALENDAR 
Issue Date 
February 17 
March 3 
March 17 
April 1 
April 14 
May 1 
May 12 
May 27 
June 9 
June 23 
July 7 
July 21 
August 4 
August 18 
September 2 
September 15 
October 1 
October 13 
October 23 
November 3 
November 17 
December 1 
December 15 

Closing 
1/7/97 
1/22/97 
2/5/97 
2/20/97 
3/5/97 
3/21/97 
4/2/97 
4/17/97 
4/30/97 
5/14/97 
5/29/97 
6/11/97 
6/25/97 
7/9/97 
7/24/97 
8/6/97 
8/22/97 
9/3/97 
9/12/97 
9/24/97 
10/8/97 
10/22/97 
11/5/97 

y DOS'" Kit s199 
Software+Hardware Development Kit includes: 
DOS+BIOS, C library, samples, manual, cable, and one of 
the controllers. Program on PC, Download EXE file, Run 
standalone in final product. No hidden costs. 

C-Engine™ 
• 3.6 X 2.3". 24 I/O. 3 
UARTs. 3 timers, 2 
counters 

• Up to 51 2K SRAM. 
512K EEPROM. 
Watchdog 

• 11 12-bit ADC. 3 mA 
standby. Battery. RTC 

$49 OEM 

Easy to program in Borland/Microsoft C/C++. Use TERN'S 20+ 

controllers with ADC, DAC. solenoid drivers, reley. PC- 104, 

PCMCIA, LCD. DSP motion control, 10 UARTs, 100 I/Os. 

Customer boards design. Save time and money. 

T 216 F Street, Ste. 104, Davis, CA 95616, USA 1 LKN w 916-758-0180 • Fax: 916-758-0181 
INC ^fernef email: 

sales0fern.com tern@nefcom.com 
Ftp://ftp.netcom.com/pub/te/tern 
http:// www.tem.com 

TERN, INC. CIRCLE 417 

200 MByte Per Second 
Auxiliary Bus 

ISA bus compatible 
33MHz A DS P-2 1020 
128K-X-48 Program 
RAM (standard) 
Data RAM expandable 
to lM-x-32 
1K real FFT in 340 usee 
32-bit external I/O 
Optional 16-bit DAC 
Base price: S3695.00 

»00 MFLOP 
DSP 

SP20 Digital Signal Processor 

>Ve Puppis Solutions! Call 
lo discuss your application 
w ith one if our engineers. 

Sheridan St. #117 
t onina. < \ 91720 I SA 

Fat:(»tWM-4.W 
t maiksdes'a «ignatcc.com 
http://nwM.xignatec.cum 

SIGNATEC CIRCLE 414 

68HC16 683xx 
In-Circuit Emulators 
&, Background Mode Debuggers 

• Windows interface Koste», on PC’s or Workstations. 
■ Real-time emulation <jp to 25 MHz 
• In-depth C/ C++ support for HIWARE, Intermetrics, 
Introl. Mic'otec Research Sierra Systems and SDS. 

• 104 bit wide. 51 2K deep trace, with 40 bit timestamp. 

Fax-On-Demand 
Literature Request Service 

408-378-2912 

noHau 
CORPORATION 

NOHAU CORPORATION 

Calltora 

Free Demo Disk. 

(408) 866-1820 
htto //www noh au cotn/nohau 

51 E. Campbell Avenue 
Campbell. CA 95008 
Fax (408) 378-7869 

CIRCLE 410 

ntíf * Modem Your 

R» Barbar Files To Us 

Before 9:00am EST, 

We Will Fabricate & Ship 

The Boards Same Evening 

_ Abo Avoilahtk: _ 
a Prototypes & Production Quantities a 24 Hrs. Modems 

a SMOBC & LPI a S«le<-tiv« W Bondable Gold 

a Single Through Mutlayer PCB's a Instant Quotations 

WXLOGIC 
TECHNO LOG! IS 

J04A Scott Blvd • Sonia Cloro. C A.9505x 
Tel: (406) 727-3500 • Fax: (408) 727-^07 • Internet :'http- www.naMtoglc.com 

NEXLOGIC CIRCLE 409 

Tanner Research Doesn't!! Cadence Thinks So! 

E-mail, sates -3 Gtanner.com 

Visit our Web site: http://www.tanner.com 

RESEARCH 

CIRCLE 416 TANNER RESEARCH 

Will you spend $100K/seat for PC based EDA tools? 

£1 
Under S8K for a complete solution 

Large chip layout and full chip simulation 

Be productive without product trainir g 

Proven by over 4000 users in over 30 countries 

PC (Windows 3.1/95/NT), Macintosh, Unix 

180 N. Vinedc Ave., Pasadena, CA 91107 Tel: (818) 792-3000 • Fax:(818)792-0300 

Tanner Tools 
A complete design solution 
for ASIC, MCM& MEMS 



^Zome to Portable by Design to meet 
and listen to the electronic industry's 
guru of analog engineering. Bob is 
National Semiconductor's analog de¬ 
sign expert and popular columnist for 
Electronic Design magazine. 

If you attend, you'll also receive a free 
autographed keepsake collection of 
columns from Electronic Design's well-
read "Pease Porridge." Be there to ask 
Bob questions on technology—or even 
humanity, and we're sure you'll receive 
an answer that will be filled with wit, 
wisdom, and waggish observations. 

Save the Date! 

WEDNESDAY, 
MARCH 26, 1997 
at the Santa Clara Convention Center 
Santa Clara, Calif. 

Exhibition Hall - 11:00 a.m. 

PEASE 
IS COMING! 

THE FOURTH ANNUAL 

Ebrtable ^Design 
CONFERENCE & EXHIBITION 

presents 
BOB 
PEASE 

in a special 
appearance 

at the 
1997 show 

For technical conference or exhibition attendee information, 
call Betsy Tapp at 201/393-6075; Fax 201/393-6073; E-mail: portable@class.org 



ÍLECTNNIC 9EHM ENGINEERING CAREERS 
RATES: $171 PER COLUMN INCH, COM MISSIONABLE TO AGENCIES 

DEADLINES 
Space reservation: 5th of month preceding issue date 
Ad material to: Penton Publishing, Classifieds Dept. 
Attn.: Jon Eggleton, 1100 Superior Ave., Cleveland, OH 44114 

SALES STAFF 
Recruitment Sales Rep.: Jon Eggleton 
(800) 659-1710, (216) 931-9832 
FAX: (216) 696-8206 

ELEC DSGN ENGINEERS 
Professional representation from award-winning recruiting 
firm with 355 affiliate offices in the U.S. & Canada. On-going 
needs for BSEE’s experienced in PLC/DCS controls, PCB & 
Wire Hamess Dsgn, AnalogDigita) HW & SW Dsgn Engrs. 
Satanes S45-65K FEE & RELOCATION PD Current resume 
to: J. GIFFORD INC., 5310 E. 31st St, #514, Tulsa, OK 
74135, 918-665-2626, FAX 918-665-2800 Web 
Address: www.jgi1ford.com E-Mail: jobs@jgifford.com 

Circle no. 240on reader services card 

750 ENGINEERING AND 
AutoCAD PROG’S ON CD-ROM 

$83 INCL. SHIPPING 

SECTOR SYSTEMS COMPANY, INC. 
416 OCEAN AVENUE 
MARBLEHEAD, MA 01945 (61 7) 639-2625 
email: 2084932@mcimail.com 

Circle no. 241 on reader services card 

• • ‘DESIGN/DEVELOPMENT ENGINEERS* • • 
Professional Recruiters coordinates searches tor over 
350 search offices Nationwide. Current heavy demand 
for Sensor Design, Analog/ Digital, Controls, Consumer 
and Automotive Electronics and other design . $40-80K 
range. FEE PAID. Contact Jerry or Mark, Professional 
Recruiters, Inc. Dept. N. P.O. Box 24227. Omaha, NE 
681 24. Phone: 800-999-8237, FAX: 402/397-7357. 
. NATIONWIDE SERVICE. 

Circle no. 242on reader services card 

Grab the attention of over 165,000 Design 
& Development Engineers and Managers of 

EOEM products & systems in the 
March 17th issue. 

Your recruitment ad will also receive bonus distribution at the 
Portable by Design Conference & Expo in Santa Clara. 

Let Electronic Design, the #1 magazine in the market work 
for you to fulfill your recruitment needs. 

To reserve space in the next available issue contact: 
Jon Eggleton 

Tel: (216)931-9832 
Fax: (216)696-8206 

BONUS DISTRIBUTION: 
Portable By Design Conference & Exhibition 
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Electronic Design FREE Subscription Application 
□ Mr. NEW SUB RE CHANGE OF AREA OFFICE 
□ Ms. □ SCRIPTION □ NEW □ ADDRESS CODE TEL 
PLEASE PRINT ( )_ 
NAME 
1_ __ 
JOB TITLE 
2 _ 
COMPANY 
3_ __ 
DIVISION/DEPARTMENT INTERNAL MAIL 
4_ __ 
MAILING ADDRESS 
5_ __ 
CITY STATE/COUNTY/PROVINCE 
6_ __ 
POSTAUZIP CODE 
7_ __ 
HOMEADDRESS 
8 _ 
CITY STATE/COUNTY/PROVINCE 
9_ __ 
POSTAUZIP CODE 
10_ __ 

□ YES I want to receive (continue to 
receive) a FREE subscription to 
Electronic Design 

Date: / 

Your signature (Required) Mo D Yr. 

* Enter complete address information in space provided. 
All questions must be answered. Sign and date your 
application. Incomplete forms cannot be processed. The 
publisher reserves the right to serve only those 
subscriptions which meet the qualification criteria for this 
publication. 
'□Check here if you wish delivery to your home 
address. (Requests for home delivery can only be 
accepted if your company name and address information 
is entered in the grid provided.) 
* If you are self-employed please attach your business 
card or letterhead. 

Your fax:_ _ 
E-mail address_ 

1. Your Project Responsibility: Are you involved with Design/ Development projects? t.Yes □ 2. No □ 
2. Your principal job responsibility: (check one only) 

1. □ Design & Development Engineering Management For internal use only 
2. □ Design & Development Engineering 
3. □ General Corporate Management _ 

□ Other (please describe)_ 

3. I I Your principal job function: (Insert or circle one code only) 
07. Design & Development Engineering Management (including R&D - circuits) 
12. Design & Development Engineering (including R&D - circuits) 
11. Executive & Operating Management (engineering/technical) 

01 . Corporate & Operating Management (non-engineering) 
03. Manufacturing & Production Management (non-engineering) 

13. Engineering Services Engineering (evaluation, quality control, reliability, standards, test) 
08. Engineering Services Management (evaluation, quality control, reliability, standards, test) 
14. Manufacturing & Production Engineering 
09. Manufacturing & Production Engineering Management 

23. Other (please be specific) _ __ 

5. 
6. 
7. 
8. 
9. 

What is the PRIMARY end product or service performed at this location? (Insert or circle one code only ) 
13. Automotive and other ground vehicles 
14. Consumer electronics & appliances 
15. ICs & Semiconductors 

21. Mainframe, Mini/Super Computers 
22. PCs, Workstations, Servers 
23. Laptops, Notebooks, Hand-helds, and other mobile 
computers 

24. Other Computer/Computer Systems 
02. Computer peripherals: disk drives, terminals, printers, 

plotter 
03. CAE/CAD/CAM systems 
04. Software manufacturer/developer 
05. Computer systems integrator 

06. Office & business machines 
07. Communications systems & equipment 
30. Networks/Software - LAN, WLAN, WAN, etc., 
31 . Cellular, Consumer Phones, RF & Microwave Systems 
08. Industrial controls, systems, equipment & robotics 
09. Electronic instruments, ATE systems, design/test 
equipment 

10. Medical electronic equipment 
11. Avionics, marine, space & military electronics 
12. Government & military 

16. Other components, materials, hardware & supplies 
17. Electronic sub-assemblies (boards, modules, hybrids 
and power supplies) 

28. Other (please be specific) 

Do you buy through distributors? □ Yes □ No 
Do you design wireless systems or systems that include wireless subsystems or components? □ Yes □ No 
Do you design hand held, portable, mobile, nomadic transportable or other products with low power requirements? □ Yes □ No 
Do you have or have access to a CD ROM? □ Yes □ No 
Do you subscribe or have access to the Internet? DYes DNo 

10-Products you specify or authorize purchase of: (Check all codes that apply) 

A Digital ICs 
01 □ Microprocessor Chips & Support ICs 
02 □4/8/16 bit uPs/uCs 
04 □ 32-bit and larger CISC uPs/uCs 
08 □ RISC uPs/uCs 
16 □ Digital Signal Processors 
32 □ Video Controller 

A2 01 □ Video Compression/Decompression 
02 □ Logic ICs 
04 □ Storage Controller 
08 □ Memory - DRAM. SRAM 
16 □ Memory - ROM, PROM, EPROM, 

EEPROM. Flash 
32 □ Memory Modules 

A3 01 □ ICs, other 
B Analog/Mixed-Signal Circuits 

01 □ Mixed Signal Devices 
02 □ Converter ICs & Modules 
04 □ Linear ICs & Modules 
08 □ Communications ICs 
16 □ Audio Processing 
32 □ Power Semiconductor Devices 

B2 01 □ RF Devices 
02 □ Hybrid Devices 
04 □ OP Amps 

C ASICS 
01 □ Gate Arrays 
02 □ FPGA 
04 □ Programmable Logic Devices (PLD) 
08 □ Standard Cells 
16 □ Custom LSI/VLSI 
32 O Megacell Functions (CPU cores, etc.) 

C2 01 □ Analog Cells 

D Components 
01 □ Capacitors, Resistors, 

Potentiometers 
02 □ Display Devices 
04 □ Relays. Switches. Keypads 
08 □ Fans 
16 □ Sensors & Transducers 
32 □ Microwave Components-

Hardware & Crystals 
D2 01 □ Fiber-optic/Optoelectronics 

02 □ Transformers & Inductors 
04 □ Fuses 
08 □ Blowers & Fans 
16 □ Circuit Breakers 

E Interconnections & Packaging 
01 □ Connectors & Sockets 
02 □ Wire & Cable 
04 □ Fiber-optic Cable 
08 □ Enclosures 
16 □ Materials 
32 Fl Printed Circuits 

E2 01 □ EMI/EMC Components & Materials 
F Power 

01 □ Power Supplies 
02 □ Batteries 

G Test & Measurement 
01 □ Logic Analyzers 
02 □ Development Systems 
04 □ Oscilloscopes 
08 □ Other Test Instruments 
16 □ ATE 
32 □ Field Test & Service Equipment 

G2 01 □ Communications/Test Equipment 
02 □ Data Acquisition Hardware/Software 
04 □ EMI/EMC Test Equipment 

H Computers & Workstations 
01 □ Minicomputers 
02 □ Workstations 
04 □ Personal Computers 

I Computer Boards 
01 □ CPU Boards 
02 □ Analog I/O & Converter Boards 
04 □ Memory 
08 □ Disk/Tape Controllers 
16 □ Communication/lnterface 
32 □ Graphics & Imaging Boards 

12 01 □ DSP Boards 
02 □ Other Special Purpose Boards 

J Communications 
01 □ Modems 
02 □ LAN/WAN Hardware & Software 
04 □ ISDN Hardware 

K Design Automation/CAE/CAD 
01 □ Digital/Analog Simulators 
02 □ PCB Layout Tools 
04 □ IC Design Tools 
08 □ Design Entry Tools 
16 □ Synthesis Tools 
32 □ CASE Tools 

K2 01 □ HDL Based Tools 
02 □ Workstation Based Tools 
04 □ PC Based Tools 
08 □ CAE/CAD Software 

L Software 
01 □ Software Tools, Dev. Systems 

and/or High-Level Language 
02 □ Utility Software Packages & Serv. 
04 □ Operating Systems 
08 □ Real-time Operating Systems 
16 □ Productivity Tools 

32 □ Compilers/lnterpreters 
L2 01 □ Emulators/Debuggers 
M Computer Peripherals 

01 □ Disk/Tape Drives 
02 □ Computer Terminals 
04 □ Monitors 
08 □ Graphics Terminals 
16 □ Printers/Plotters 
32 □ I/O devices (Mice, keyboards, etc.) 

M2 01 □ PCMCIA Cards 
02 □ CD-ROM, including WORM & R/W 
04 □ Multimedia Peripherals 

I NONE OF THE ABOVE 

11. Number of employees in your 
company? 

12. Please check the publications 
that you receive personally 
addressed to you by mail: 
(check all that apply) 

N 01 □ Computer Design 
02 □ ECN 
04 □ EDN 
08 □ EE Times 
16 □ Electronic Product News 

O 01 □ Electronic Products 
02 □ PC Week 

I NONE OF THE ABOVE 
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TOUGHER 
SBL 
25kHz to 2500MHz 

from $450 

ULTRAREL 
MIXERS 
5-YR GUARANTEE* 

Our tough SBL mixers just got 
tougher, by including 
exclusive Ultra-Rei® diodes that can 
endure 160 hours of test at a scorching 
300°C. Rugged, more reliable mixers in 
your systems lower test costs, production costs, 
and increase systems reliability. 
Over the past twenty years, millions of SBL units 

were installed in formidable industrial and commercial 
applications. Under severe operating conditions, they have 
earned the reputation as the world's most widely accepted 
mixers, based on quality, consistent performance in the field, 
and lowest cost. 

In addition to the Ultra-Rei® diodes, each SBL contains 
components that can withstand the strenuous shock and 
vibration requirements of MIL-STD-28837 along with more 
than 200 cycles of thermal shock extending from -55°C to +100°C. 
Every Ultra-Rei® SBL mixer carries a five year guarantee. 
Unprecedented 4.5 sigma unit-to-unit repeatability is also 

guaranteed, meaning units ordered today and next year will 
provide performance identical to those delivered last year. 
Tougher SBL mixers, spanning 25kHz to 2500MHz, with +7dBm, 

+10dBm, +13dBm and +17dBm (LO models), are priced from 
$4.50 each (qty. 10) and are available only from Mini-Circuits. 
Don't settle for a substitute or equivalent. . .insist on Ultra-Ref” SBL’s. 
Mini-Circuits. ..we’re redefining what VALUE is all about! 

★ULTRA-REL® MIXERS 5 yr. Guarantee 
with extra long life due to unique HP monolithic diode construction. 
300°C high temp, storage, 1000 cycles thermal shock, vibration, 
acceleration, and mechanical shock exceeding MIL lecuirements. 

L0 Level 
(dBm) 

+10 
+10 
+10 
+10 
+10 
+10 
+13 
+13 
+ 17 
+ 17 

Price,$ ea. 
(10qty.) 

4.50 
6.25 
7.25 
7.25 
7.25 

18.75 
5.65 
8.20 
7.25 
8.20 
8.20 
19.70 
9.80 
11.70 
31.90 
20.65 

IF not DC coupled 

SBL-1 
• SBL-1X 
SBL-1Z 
SBL-1 -1 
SBL-3 

• SBL-1 1 
SBL-1 LH 
SBL-1 -1LH 

• SBL-1XLH 
SBL-2LH 
SBL-3LH 

• SBL-11LH 
SBL-1 MH 
SBL-1ZMH 

• SBL-2500H 
• SBL-173SH 

1-500 
10-1000 
10-1000 
0.1-400 

0.025-200 
5-2000 
2-500 

0.2-400 
10-1000 
5-1000 

0.07-250 
5-2000 
1-500 
2-1100 
5-2500 
5-1200 

Model 

SBL SPECIFICATIONS (typ.) 
Frequency Conv. Loss Isolation (dB) 

(MHz) (dB) L-R L-l 

□□ Mini-Circuits 
P.O Box 350166, Brooklyn, New ̂ rk^1 Ä5-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www. minicircuits, com CIRCl£ Reader service card 

For detailed specs on all Mini-Circuits products refer to • 740- pg. HANDBOOK • INTERNET • THOMAS REGISTER • MICROWAVE PRODUCT DATA DIRECTORY • EEM 



Enhanced VHDL Synthesis for S99 

It's surprising, but true. For only $99, 

Cypress's new Warp2" Release 4.0 offers 

letter behavioral synthesis than tools 

costing more than $20,000! New 

UltraGen'" technology uses module 

generation to provide the best VHDL 

synthesis for FPGAs and CPLDs, as 

well as providing area and speed 

optimization for precise synthesis control. 

$20,000 VHDL SYNTHESIS FOR $99“ 
Warp2 RELEASE 4.0 

Everything You Need for 
Real VHDL Designs 

Warp2 is a complete 

development system for all 

high-performance Cypress 

PLDs, CPLDs, and FPGAs. 

Order Warp2 today and 

receive a free copy of 

"VHDL for Programmable 

Logic," a comprehen¬ 

sive college textbook 

written by Cypress 

and published by 

Addison-Wesley. 

Warp2 Release 4.0 Supports: 

PASIC380’ 7C381/2 (1000 gates) 

FPGAs 7C383/4 (2000 gates) 

7C385/6 (4000 gates) 

7C387/8 (8000 gates) 

Flash370í ' 7C371Í (32 macrocells) 

CPLDs 7C372Î (64 macrocells) 

7C373Í (64 macrocells) 

7C374Í (128 macrocells) 

7C375Í (128 macrocells) 

MAX340" CPLDs 7C344 (32 macrocells) 

7C343 (64 macrocells) 

7C342 (128 macrocells) 

7C346 (128 macrocells) 

7C341 (192 macrocells) 

Simple PLDs PALCE16V8 

PALCE20V8 

PALCE22V10 

ru™370i MAX340, pASIC380. UltraGen, and Warp2 are 
trademarks of Cypress Semiconductor 
All others are trademarks of their respective manufacturers 

The Warp2 kit includes: 

• IEEE standard behavioral VHDL synthesis 

• Automatic fitting and place-and-route 

• VHDL & Verilog timing simulation output 

• NOVA functional waveform simulator 

• "VHDL for Programmable Logic" book 

I-

Order the New $99 Warp2 Kit Now! 
Platform: 

□ PC (Windows 3.1, Win'95, NT) 
□ Workstation (HP-UX, SunOS, Sun Solaris) 

Please bill my: 

Name _ _ 

Title __ 

Company __ 

Address _ _ 

City.- State _ Zip_ 

Phone _ 

FAX __ 

E-Mail_ 

Credit Card #_ 

:xp. Date_ 

Sales tax will be added as appropriate, SI0 shipping a handling in the U.S.. $15 in Canada) 

FAX to: 1-408-943-6848 

□ VISA 

orean (800) WARP-VHDL, Kit #U021 

www 




