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Greatest Hits, 
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The world’s top-selling EDA software has a sequel. Get the new edition 
of our free demo CD and try out the new versions of OrCAD Capture?' 
OrCAD Simulate'" and OrCAD Layout'?' 

Plus, get a sneak preview of new OrCAD Express?' It’s everything you 
need to design complete systems, including FPGAs and CPLDs from 
Altera, Xilinx, Lattice, Actel and AMD. All in a single product. 

Take our new Desktop Solutions CD for a spin. For your free copy, call 
OrCAD Direct at 1-800-671-9505. 

E-mail: info@orcad.com Internet: http://www.orcad.com 
OrCAD is a registered trademark and Ort'AD Capture. OrCAD Simulate. OrCAD Layout 
and OrCAD Express are trademarks of OrCAD. Inc. All other trademarks are property 
of respective owners. READER SERVICE 151 
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Visualize the Worlds 

WITH GESPAC 

CompactPCI 
The designer’s toolbox for your embedded application 
Gespac...The innovative leader in embedded solutions, 
introduces the CompactPCI Pentium® Designer s Toolbox. 
Embeddeo system designers developing applications for 
industrial machine or process control systems, telecom¬ 
munications, medical and other real-time systems using 
the CompactPCI specification, can benefit from the 
unique features of the Designer’s Toolbox. 

The Designer's Toolbox includes a CompactPCI proto¬ 
tying board (PCIWWB - 1) which allows the designer to 

focus on their intended application without designing the 
PCI interface. The correct tools, self hosted environment, 
rapid prototype development- and CompactPCI perfor¬ 
mance will ensure the completion of projects in the 
shortest time possible. 

Gespac’s engineering support and manufacturing 
resources are available to support your development 
and production requirements. Contact your local region 
manager or distributor for special promotions and free 
consultation! Experience the World with GESPAC. 

Innovative Embedded Solutions All logos and registered trademarks are property of their respective holders. 

International 

18 Chemin des Aulx 
1228 Geneva 
Switzerland 
Tel: (41 22) 794 3400 
Fax: (41 22) 794 6477 

North & South America 

50 West Hoover Ave. 
Meso, AZ 85210 
1-800-4 GESPAC 
Tel: (602) 962 5559 
Fax: (602) 962 5750 

Japan 

Minami Aoyama 
1-15-18, Minato- ku 
Tokyo 107 
Tel: (81 3) 3470 0640 
Fax: (81 3) 3478 8648 
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E.T. de St Aubin 
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Germany 

Amberg Haus 
Kurt-Blaum-Platz 2 
63450 Hanau bei Frankfurt 
Tel: (49 0) 6181 24052 
Fax: (49 0) 6181 24051 
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It doesn’t get any simpler than this. 

ntroducing 
Foundation Series“ 

Software from Xilinx. 

New Foundation Series software 

changes everything you know about 

high level design tools. 

There’s nothing intimidating 

about it. It’s easy to use. It’s PC-based. 

It’s extremely affordable. And it’s the 

only program with VHDL synthesis 

schematic entry, and ABEL language 

built right in. 

To further simplify matters, its 

HDL Wizard feature automates the 

VHDL design process with our CPLD 

and FPGA implementation tools. 

Plus the software we’re shipping 

today has an upgrade path to the 

devices we’re building tomorrow. 

So if you’re thinking about mak¬ 

ing the jump from PLDs to CPLDs 

or FPGAs, your timing couldn't be 

better. Call 1-800-231-3386 for your 

free Foundation Evaluation Disk or 

request it via http://www.xilinx.com 

Foundation Series from Xilinx. 

Success 
made 

simple. 
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AMPUFIHtS 
qty) 

Dynamic Range 

120x60 

block 3 

NF(dB) 

5.5 
55 

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 

Size (mils) 

80x50 

11.3 

128 
124 

12.0 
115 

d70 
d68 

d84 
d8 4 

18 5 
180 

46 

38 
3.8 

5.5 
5.2 

4.5 
43 

8.4 
84 

*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 

Gain 

(dB) 

116 
11.0 

149 
141 

202 
194 

135 
135 

185 
ia2 

11.3 
11.3 

Max. Power Out 

(dBm, @1 dB Comp) IP3(dBm) 

26 
26 

26 
26 

23 
23 

a32 
a33 
a33 
a32 
36 
36 

Typical Biasing 
Configuration ERA 
DOT —\ -f-

(DPrice 
Sea. (10 Qty.) 

1.80 
185 

195 
2.00 

2 10 
2.15 

4 15 
4.20 

415 
420 

4 15 
420 

Value 

10, 22, 47, 68. 100, 220, 470, 680, 1000, 
2200, 4700, 6800, 10,000 pf 

.002, .047, .068, .1 pf 

ERA- ISM 

ACTUAL 
SIZE 

cc 

RFC(Optional) 

C block 
^H0UT 

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 stability, and lots to. ..gain! 
Mini-Circuits. ..we’re redefining what VALUE is all about! 

R bias (Required) 

2 d 
For ERA models, pin 1 
identified by Red dot. 

¿DCto8GHz $119
“ (up to +i8dBrn output) From ̂(wooqb 

Note Specs typical at 2GHz. 25°C. 
a Typ numbers tested at 1 GHz At 2GHz, Max Pwr Out may decrease by 0 4dB & IP3 by 3 to 4dB 

* 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.) 

Mini-Circuits 
P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www. minicircuits, com cm£ f&DER SERVICE CAW 

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

us’6’ «ri 1« 

CUSTOM PRODUCT N E E D S .. .Let Our Experience Work For You. F 214 Rev B 
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EDITO RIAL OVERVIEW 

TECH INSIGHTS 

1997 Technology Forecast . 41 
• Exploring the design world of the wired engineer of 
the future 

Taking A Look At Internet-Based Design In the Year 
2001 . 42 
• It’s a cyberspace odyssey by going back to the future to 
see how the Internet will affect the way designers work. 

Virtual Components And The Well-Connected 
Engineer . 53 
• Peer into the future with this profile of successful 
system design teamwork through active communication. 

The Information-Gathering Process For The Wired 
Engineer . 61 
•Databooks and datasheets may soon become obsolete 
as engineers discover faster ways to retrieve technical 
information. 

Coping With Convergence: The Future Of Wireless 
System Design . 67 
• Designing the wireless product for the next century 
requires vision, technology, and the right design tools. 

The Continuing Evolution Of The Modern Engineer .. 71 
• Electronics designers are used to changing other 
people’s lives. Now they’re changing the way they 
themselves work. 

Redefining Test And Measurement By Enchancing 
Connectivity . 74 
• Soon to be coming to a manufacturer near you: 24-hour 
design teams and “shared views.” 

Experts Forecast Major Changes In Analog Design In 
Five Years . 79 
• And there is in this business more than nature was ever 
conduct of. Some oracle must rectify our knowledge.--
The Tempest (V.i.243-245). 

Beam Me Up! I Really Want To Be Mobile . 88 
• What was once futuristic to Star Trek viewers is 
rapidly becoming a reality. 

Mobility And Information A La Card . 95 
• Applications and opportunities for smart card technology. 

The Impact Of The Internet On 
Electronic Engineering . 102 
• The evolution of the Internet allows the change from 
access to information to access to resources. 

Green Engineering: Designing For A Brighter Future . .108 
• An exclusive Electronic Design interview with Amory 
Lovins, co-founder of the Rocky Mountain Institute. 

System-On-Chip Technologies Call For A New Breed Of 
Engineers . 118 
• Design teams seek talent from many different discipines 
to answer integration challenges. 

Upcoming Meetings . 12, 16, 160X 

Editorial . 18 
• Welcome to a new and friendlier look 

Technology Briefing . 22 
• Music, wild horses, and technology 

Technology Newsletter . 27, 28 
• Lab develops first portable DNA analysis system 
• Improving tiltmeters to aid in siting oil wells keeps lab busy 
• Flexible semiconductors can bend like rubber 
• Cooperative focuses on high-density microvia technologies 

• LiMS-battery-based storage system nears 
commercialization 
• World’s first 1-Gbit DRAM announced at Electronica 

Technology Breakthrough . 31 
• Prototype of a virtual display uses GaAs array for 
credit-card-sized computers 
• Piezoresistive a(6H) silicon-carbide pressure sensors 
aim for high-temperature operation at up 600°C 
• Charge-sharing technology enables high LCD image 
quality at ultra-low power levels 
• Sophisticated algorithmic-based software coding 
makes complex problem solving easier 
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Fibre Channel and 
Gigabit Ethernet 
Complete family of Fibre 
Channel-compatible 
datacom ICs, including 
Gigabit Ethernet physical 
layer devices. 
[VSC7100 Family] 

V) 
Œ 
111 

2.5-10 Gb/s 
SONET/SDH 
The broadest family of 
2.5 Gb/s components for 
telecom applications, 
scalable to 10 Gb/s. 
[VSC8000 Family] 

1.0625 Gb/s & 2.5 Gb/s 
Optoelectronics 
Low cost optoelectronic 
chipsets, including pream¬ 
plifiers, post-amplifiers 
and laser drivers for 
greater integration 
and sensitivity. [VSC7800 
Family & VSC7900] 

622 Mhz 
Telecom ASICs 
Low power arrays, ideally 
suited for 622 Mhz 
telecom applications. 
[GLX ASIC Family] 

622 Mhz-2.5 
Ghz ATM 
Industry-leading ATM 
supplier of low cost, low 
power transceivers from 
622 Mhz to 2.5 Ghz. 
IVSC8100 Family] 

igh performance SONET/SDH, 
ATM and Fibre Channel network 
applications are fueled by high 
speed, low power physical layer 

solutions 

Where the Communications 
World Turns for 

High Bandwidth Solutions 

¡ J"— B"» 

SEMICONDUCTOR CORPORATION 

1-800-VITESSE 
or www.vite^se.com 
'I 4 * 

* co 

companies worldwide look to us for 
reliable, exceptionally high band¬ 
width for their present and future 
requirements. 

Turn to the world's leading 
producer of ATM, Fibre Channel 
and SONET/SDH devices for 
superior, proven perform¬ 
ance. For your Communi¬ 
cations Products Data 
Book, samples, or tech¬ 
nical assistance, contact 
us now and explore new z 
worlds of bandwidth possibilities, v 

READER SERVICE 145 
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Boost performance with 
our comprehensive line of 
high-speed DRAMs 

It’s tough to design for tomorrow 

in an era of accelerating change. 
But no matter how trends and 
technologies may vary, there’s one 
constant you can count on: the re¬ 

lentless need for speed, especially 
in high-end systems. Such as 

engineering workstations, multi¬ 
parallel-processor systems, ATM 
switches, PCs, graphics and games. 

To boost the performance of 
your high-end system, NEC offers 

a new generation of high-speed 

DRAMs. Our comprehensive lineup 

matches individual application needs 
with optimum price/performance 
solutions. 

□ EDO DRAMs: 4M, 16M, 64M 
□ Synchronous DRAMs: 16M, 64M 

□ Synchronous Graphics RAMs: 8M 
□ Rambus™ DRAMs: 8M, 16M, 18M 

Designer-friendly DRAMs 
As DRAM speeds increase, design¬ 

ers must devote special attention to 
noise and timing. You can depend 

on NEC for full support and in¬ 
depth experience. We also have 

the capacity to assure stable DRAM 
supplies. We’ve become a world 

leader in memories because of 
our unwavering commitment to 

customers and quality. For more 
information, contact NEC today. 

AU trademarks are the property of their respective holders 

just imagine 
NEC MULTIMEDIA NEC 
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I GHz Clock 
Oscillators, 
Less Than 
3psec Jitter! 

Master clocks, frequency multipliers, 
VCXOs, and programmable synthe¬ 
sizers, ideal for high performance 
computer, telecommunications, 
ATE, and data communications 
applications. 

• 300MHz-1GHz 

» 10, 25, or 40 ppm stability 

■ Single supply operation 

• Extended temperature 
ranges 

■ ECMPECL logic 
compatibility 

SONET Designers! 
622.08 MHz VCXOs 
available NOW for 
your SONET applications! 
Call for further 
information and 
specifications. 

ro networks corp. 
324 Clark Street. 

Worcester, MA 01606 

ns*i 

Tel. |508) 852-5400 

FAX |508) 853-8296 

E-Mail - sales@mnc.com 

Web Site - http://www.mnc.com 

MORE IN MICROELECTRONICS 
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HU Technology, 
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I/O INTERS 
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Paladin Tool* 
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CARAT' Panasonic 
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. A K r I „ COMPONENTS 

^85 °C 

+85°C 
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Illlllll 

Visit us on the internet • http://www.digikey.com 

'OVDC 
VAC 

>0VDC 

Call, write, /a 
for your 

uslfn the Internet 
VALOG today! 

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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MEETINGS 

BASICS OF SCSI 
BOOKLET 
AVAILABLE FREE I! 

CALL FOR 

JfMJMCJMI 

QpíQT Bus
O O X Converter 

■ UltraSCSI Compliant 
■ Retiming 
■ Active S-E Signal Negation 
■ SCAM Support 
■ 16 IDs (Wide) 

■ FCC & CE Class B Approval 
■ SE & Diff switchable terminators built in 
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STAMPINGS 
SHORT LEAD TIMES 

COST SAVING 
METHODS 

><7 • Plating/Assembly \ ; 
• Metallic / Non-Metallic Yv 

r/ • Press Capacity to 45 tons \ k 
y • Progressive/Blanking/Forming Dies \ 
Fax your drawings for prompt quotation. 

Literature available. 

keystone 
31-07 20th Road, Astoria, NY 11105-2017 

Tel: (718) 956-8900 or 1-800-221-5510 Fax: (718) 956-9040 
WebSite http://www. keyelco.com 
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Annual Reliability & Maintain¬ 
ability Symposium (RAMS), Janu¬ 
ary 20-23. Philadelphia Marriott, 
Philadelphia, Pennsylvania. Contact 
V.R. Monshaw, Consulting Services, 
1768 Lark Lane, Cherry Hill, New 
Jersey 08003; (609) 428-2342. 

CiA Forum: CAN for Newcomers, 
Jan. 21. Braga, Portugal. Contact 
CAN in Automation, Am Weichsel¬ 
garten 26, D-91058 Erlangen, (49) 
9131-601091; fax (49) 9131-601092. 

CiA Forum: CAN for Newcomers, 
Jan 23. Barcelona, Spain. Contact 
CAN in Automation, Am Weichsel¬ 
garten 26, D-91058 Erlangen, (49) 
9131-601091; fax (49) 9131-601092. 

Asia & South Pacific Design Au¬ 
tomation Conference with EDA 
Technofair (ASP-DAC ‘97), Jan. 
28-31. Makuhari Messe Convention 
Center, Chiba, Japan. Contact Yoko 
Nishikawa, ASP-DAC ‘97 Secre¬ 
tariat, CONVEX Inc., Ichijoji Bldg. 

i 2-3-22 Azabudai, Minato-ku, Tokyo 
106 Japan; (81) 3 3589 3355; fax (81) 3 

I 3589 3974; e-mail: 
I convex@po.iijnet.or.jp; 
http://www.jesa or jp/ASPDAC/. 

Second Annual Pan Pacific Mi¬ 
croelectronics Symposium, Jan¬ 
uary 29-31. Sheraton Maui Resort, 
Maui, Hawaii. Contact JoAnn 
Stromberg, Pan Pacific Sympo¬ 
sium, 5200 Wilson Road, Suite 215, 
Edina, Minnesota 55424; fax (612) 
929-1819. 

FEBRUARY 1997 
IEEE Aerospace Conference, Feb¬ 
ruary 1-8. Snowmass at Aspen, Colo¬ 
rado Contact Stephen Franklin, Deputy 
Program Chair, 4800 Oak Grove Drive, 
Pasadena, California 91109; (818) 393-
0814; fax (818) 393-0530; e-mail: 

I stephen.f.franklin @jpl.nasa.gov.; Inter¬ 
net: http://chirp.plk.af.mil:1050/ieee/ 
index.html. 

IEEE Power Engineering Society 
Winter Meeting, Feb. 2-6. New 
York Hilton & Towers, New York. 
Contact Frank E. Schink, 14 Middle¬ 
bury Ln., Cranford, New Jersey 
07016-1622; (908) 276-8847; fax (908) 
276-8847. 
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Good interfaces make for good neighbors. 
Atmel’s complete line of Serial Peripheral Interface 
(SPI) EEPROM memories are the best neighbors your 
Motorola* microcontroller could ever have. Every Atmel 
SPI memory is dedicated to giving your logic higher 
property value, without driving up real estate prices. 

Check this floor plan. We make for some really fast 
company, check out the 2.1 MHz clock rate on this 
street. Our SPI Serials are offered in 5V, 2.7V and the 
industry’s lowest power version, 1.8V. Get setteled in, 
these new SPI devices guarantee typical 
endurance of 1 million cycles and have 100-
year data retention. You’ll outgrow the 

neighborhood before you wear out our 
SPI Serial EEPROMs. With a home 

warranty like that, you can’t pass it by! 
Drop by our open house. Atmel’s AT25XXX SPI 

devices are mode 0 and 3 compatible, offer software 
and hardware write protection and are offered in small 
JEDEC DIP and SOIC packages. Atmel is the only 
manufacturer to offer all four serial-interface protocols 
including 2-, 3-, 4-wire, and SPI devices. 

Move on up and start designing with Atmel’s Serials. 
Call 1-800-365-3375 today and we’ll send 
out a SPI sample to plant next to your 
neighbor. 
•Motorola is a trademark of Motorola Corporation. 

ÆmgL 

SPI SERIAL E2 MEMORY 

literature hotline: 800-365-3375 fax-on-demand: 800-292-8635 
Web site: http://www.atmel.com e-mail: literature@atmel.com 

©1996 Atmel Corporation, 2325 Orchard Parkway. San Jose, CA 95131 (408) 441-031K FAX (408) 487-2600. 
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Ç 1996 Compaq Computer Cot pora t ion. All right» reserved. Compaq re*mered U.S. Patent and Irack-mark Office*. Compaq Professional Workstation is a registered Hack-mark of 

Compaq Computer Corporal kni. I he Intel Inside Logo and .’e.itium are n gistrred tractmarks and the Pentium Processor Logo and the Pentium Pro Processor l-ogo are trademarks 

of Intel Corporation. All othe r brands and product names are track-marks or registered trademarks of their respective companies. In Canada, we can he reached at l-StO 567 1616. 



With all due respect to RISC/UNIXbased systems, we think you’ll find the Compaq Professional 

Workstation offers something that’s been sorely missing in proprietary workstations. Namely, freedom. 

To begin with, you’ll have plenty of power to run your specialized applications. This is made 

possible through a range of cutting-edge performance features. Including Compaq’s advanced system 

architecture which is optimized for Windows’ NT and can run up to two Pentium’ Pro processors. And 

because our workstation is based on open systems standards, you’ll find it will integrate easily into your 
distributed 

existing network. So instead of having to work within the constraints of a proprietary 

system, you’ll have the flexibility to accommodate your needs, whatever they are. Of 

course, with Distributed Access, you’ll also be assured of a transparent connection 

to all the information you need throughout your enterprise. Even in RISC/UNIX environments. 

Another benefit is the result of our partnerships with leading independent software vendors 

like Microsoft, SDRC, Autodesk and PTC. Because these solutions have been thoroughly tested, you’ll get 

optimum performance and compatibility. 

Your Reliance On Conventional Workstations 

Is About To Change Forever. 

Finally, our workstation provides a lower cost of ownership—not onlv through price: performance 

but also through Compaq’s industry-leading management features 

and comprehensive service and support programs. Including 

hundreds of resellers specially trained for your market. 

All said, the Compaq Professional Workstation is unlike 

any workstation you’ve ever used before. Which, of course, is 

exactly the point. For more information on Compaq 

workstations or Distributed Access, visit us at 

www.compaq.com or call 1-800-318-7774. 

So what’s under the hood? 1~2 200MH/ Pentium' Pro processors with NT 4.0, a 256K cache, up to 512Mh 

of ECC DIMM memory, an Ultra Wide SCSI controller, and advanced 2D/3D graphics accelerators. 

COMPAQ. 
Has It Changed Your Life Yet? 

READER SERVICE 105 



MEETINGS 

FEBRUARY 1997 
IEEE International Solid-State 
Circuits Conference (ISSCC *97), 
Feb. 6-8. San Francisco Marriott Ho¬ 
tel, San Francisco, CA. Contact Diane 
Suiters, Courtesy Associates, 655 15th 
St. N.W., Suite 300, Washington, DC 
20005; (202) 639-4255; fax (202) 347-
6109; e-mail: isscc@mcimail.com. 

Second International Conference 
on Chip-Scale Packaging, Feb. 20-
21. Sunnyvale Hilton Inn, Sunny¬ 
vale, 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 As¬ 
sociates, 655 15th St., N.W., Suite 
300, Washington, DC 20005; (202) 
347-5900; fax (202) 347-6109. 

SOUTHCON ‘97, Feb. 25-27. 
Greater Ft. Lauderdale/Broward 

County Convention Center, Fort 
Lauderdale, FL. Contact Joan 
Carlisle, Electronic Conventions 
Management, 8110 Airport Blvd., 
Los Angeles, CA 90045; (800) 877-
2668 ext. 243; fax (310) 641-5117. 

MARCH 1997 
IPC Printed Circuits Expo 97 & 
40th Annual Meeting, Mar. 9-13. 
San Jose Convention Center, San Jose, 
CA. Contact JoAnn Galluzzi (847) 509-
9700; Internet: http://www.ipc.org. 

European Design & Test Confer¬ 
ence (ED&TC ‘97), Mar. 17-20. 
CNIT Conference & Exhibition Cen¬ 
tre, Paris-La Defense, France. Con¬ 
tact 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. 

Communication Design Engineer¬ 
ing Conference, Mar. 24-26. Wash¬ 
ington, DC. Convention Center, Wash¬ 
ington, DC. Contact Denise Chan, 

Miller-Freeman Inc., (415) 278-5231. 

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 1997 
INTERMAG ‘97, Apr. 1-4. Hyatt 
Regency Hotel, New Orleans, LA. 
Contact John Nyenhuis, School of 
Electrical Engineering, Purdue Uni-
versity, West Lafayette, IN 47907-
1285; (317) 494-3524; fax (317) 494-
2706; e-mail: 
nyenhuis@ecn.purdue.edu. 

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. 

Optical Encoders—available now from Graybill 

Graybill's Series 61 Optical Encoder 
delivers the reliability your 
application needs...when your 
production schedule demands it! 

Now you can have Grayhill reliability in an optical 
encoder switch. 

Use it as a mouse...a tuning function... 
a frequency selector.. .or to measure low 
RPM...whatever your design requires. 

The Grayhill Series 6l Panel-Mount Optical Encoder 
delivers over I million cycles of operation. And we can 
deliver them now, not later, at competitive prices. 

The Series 61 offers: 
• Standard resolution— 16, 24 and 32 positions. 
• High resolution—25, 32, 50, 64, 100 and 128 pulses per channel 
per revolution. 

• Lower power consumption with single 5Vdc power supply. 
• Choice of integral data input pushbutton. 
• Custom design capabilities. Options include operating torque, 
terminations, pushbutton operating force. 

• Design and production compliance to ISO-9001. 

Access Series 61 information via our Web site—www.grayhill.com— 
or request Catalog No. 1 via phone or fax. 

An ISO-9001 Company 

561 Hillgrove Avenue 

P.O. Box 10373 

LiGrange. IL 60525 

Phone: 708/354-1040 

Fax: 708/354-2820 

Internet: http://www.grayhill.com 
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NATIONAL'S COP8SA 

and Program-

your 

will be in the 

market before 

done already. 

const 

THIS 8-BIT 

DOING YOUR WORK 
FOR YOU 

Vcc 

MIWU 

Keypad 

RAM 

POR CONTROLLER 
LEDs 

Watchdog 

GND 

Unit for 

$99, and 

product 

ming 

under 

1K. 2K, 4K 
EPROM 

Schmitt 
Trigger 

INTRODUCING THE COP8SA 
SINGLE CHIP SOLUTION. 

£ I 
P ? 

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. 

EMI 
Reduction 
Circuitry 

High Current 
1/0 

FREE INFO KIT—FAST. 
To test the COP8SA, contact your local 

distributor. While you’re waiting, give 

National a call and we’ll get you started. 

CALL: 1-800-272-9959 Ext. 738. 

INFO CARD: Mail or Fax 

WEB: http://www.national.com/see/cop8sa 
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you know it. 

The COP8SA. You’re almost 

Oh, sure, you’ll still have to connect the chip to the 

ground and the Vcc. But after that, you’re pretty 

much done. 

That’s because the new COP8SA mid-range OTP 

microcontroller requires zero external components. 

Zip. Which means the R/C oscillator, power-on-reset 

(POR), pull-up resistors, schmitt-triggers, and protec¬ 

tion diodes are all built in. Which means your life is 

instantly easier. There’s even patented EMI technolo¬ 

gy, a latchup capability that meets stringent industry 

standards, and an ESD rating that’s over twice the 

industry norm. 

The result’ The quality and 

reliability of a single-chip solu¬ 

tion in an industry-standard fcxrt-

print. Add easy-to-use develop¬ 

ment tools and an Evaluation 

National Semiconductor 



E
L
E
C
T
R
O
N
I
C
 D
E
S
I
G
N
 /
J
A
N
U
A
R
Y
 6

,
1
9
9
7
 

ELECTRONIC DESIGN 
Stepper 
Motor 
Control 

ICs 

♦ 5v 40 pin CMOS 1C,“ - ’ li t . ■ 
♦ 27,000 steps/second. 
♦ 16 million step motions. 
♦ Pulse and Direction output. 
♦ 8 user I/O lines. 
♦ Simple ASCII commands. 
♦ Live serial or parallel interface. 
♦ Programmable Accel/Decel. 
♦ 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 @ 
S75/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 (a 
$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 3000 ♦ San Gregorio CA 94074 
Tel: 415-726-3000 ♦ Fax: 415-726-3003 
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EDITORIAL 

Welcome To A New And Friendlier Look 
Electronic Design has a new look with you, the reader, in mind. We’ve lis¬ 

tened to your feedback through letters, telephone calls, faxes, e-mail mes¬ 
sages, and focus groups, and as a result, have decided to give the magazine a 
friendlier and easier-to-read format. No longer will you have to thumb 
through our magazine while looking for a communications story, a DSP devel¬ 
opment, or EDA news. We’ve gone to a more organized format with Applica¬ 
tion-Specific Sections. This will allow you to quickly zero in on your applica¬ 
tion area of interest. 

There are 12 Application-Specific Sections: Analog Outlook, Boards & 
Buses, Communications Solutions, Consumer Electronics, Digital Design, 
Digital Signal Processing, Electronic Design Automation, Embedded Sys¬ 
tems, Multimedia, PIPS, Software, and Test & Measurement. Starting next 
issue, four of these sections will appear in a given issue, on a rotating basis. 
We’ve also added two new sections in every issue: Tech Insights and EE Cur¬ 
rents & Careers. The former will allow us to bring to you all the up-to-date de¬ 
velopments that may not have an Application-Specific Section in a given is¬ 
sue. The latter will address professional, employment, social, educational, job, 
and other personal issues of interest to our readers. 

We’ve also kept your favorite columns, sections, and departments like 
Pease Porridge, Ideas For Design, Technology Newsletter, and QuickLook. 
In addition, noted analog designer Walt Jung, a frequent contributor to our 
publication, has been added as a columnist. Look for “Jung’s Tools and Tips” 
to appear in the first issue every month. We also added noted digital designer 
Howard Johnson, who’ll have a column in the second issue of every month. 
Technology Breakthrough is another new addition, bringing you the latest 
developments from the leading research laboratories. 

This redesign is coincident with our annual Technology Forecast issue. 
This year’s topic is the “wired engineer.” We’ve called upon a group of world¬ 
wide technologists to give us their view on what the engineer’s role in the fu¬ 
ture will be, and how the engineer of the future will communicate with his or 
her colleagues, employers, and information databases and archives, thanks to 
rapidly advancing Internet and intranet technologies. 

There you have it. Sit back and enjoy reading the most authoritative publi¬ 
cation in the field of electronic engineering. And keep your comments coming. 
We appreciate all of your feedback and will continue our mission of keeping 
electrical and electronic engineers informed on technology’s leading edge. 
rallan@class.org 

18 



here you go from here... 
Modular Computers® 

—Finally, you can buy the embedded 
computing you need today, and still get what you want for 
tomorrow. With dual processors, lots of memory, a host of 
communications choices and extensive I/O options, the VM62 
lets you buy exactly what you need today and still be ready for 
design modifications into the next century. It is — 
simply the most powerful and flexible 3U VMEbus-
based embedded computer available for both 
industrial and commercial applications. 

The VM62 replicates the functions of the VM42 1 
including our patented AutoBahn™ chip. AutoBahn 
makes possible data transfer speeds that are as much as five times 
faster than VME’s highest theoretical performance. 

* Two Main Processor Speeds: MC68000 @ 50MHz and66MHz 

Full Communications Support: MC68EN360 @ 25MHz and 33MHz 
fek supplies Intelligent Ethernet, Profibus or RS 232 all via the front panel 

■' Memory Options: Up to 16 MBytes DRAM, up to 4 MBytes 
Ak FEPROM, and up to 1 MByte dual-ported SRAM 

AutoBahn Ready: Data transfer speeds up to 200 MBytes/second 

CXC 96-Pin Mezzanine Interface: Choose from dozens of CXM 
I/O modules 

/ Temperature: Commercial: 0° to 70°C; Industrial: -40 C to 85 C 

/ Rugged, Extended Temperature: Several COTS versions available 

Software: RTOS support for OS-9, VxWorks, pSOS+ and VRTX/OS 

So, for embedded VMEbus computing that meets your needs 
now, and well into the next century, specify the VM62 from PEP. 
For detailed technical data, please call today. 

Call: 1-800-228-1737 

IT’S ALMOST 
CUSTOM. 

■Uions subject to change without prior notice. 
1 lular Computers is a registered trademark of PEP Modular Computers, Inc. 

Í 1 is a trademark of PEP Modular Computers, Inc. 
A trademarks are the property oí their respective owners. 

PEP Modular Computers, Inc. 
750 Holiday Drive, Building 9 
Pittsburgh, PA 15220-2783 
Fax: 412-921-3356 
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we’ll try anything to make things run faster. 

TAKE OUR COMPANY UNIFORM, FOR EXAMPLE. 

Quick, list in order of importance the qualities you look for in 

Synchronous DRAM. Speed, speed and speed, right? 

Right. And everyone here at Hyundai understands that. 
_ THE 1 6 M SDRAM 

Which is why we're obsessed with looking for 

new ways to speed things up. 

Hyundai's 16M SDRAMs achieve this goal. Not 

only do they make your applications run faster than 

EDO DRAMs, we make sure they get to you as quickly as 

possible too. And because we spend 12% of our revenues on 

R&D we’re always going at full speed in the race to develop 

SDRAMs, and you want them in a hurry, call Hyundai Electronics 

America at 408-232-8342, fax us at 408-232-8125, or visit us at 

http://www.hea.com. The sooner the better. 

newer, even faster 

memory chips. 

So, if you want 16M 

Config. Volt. Speed Refresh 

4M X 4 

2M X 8 

1Mx16 

3.3V 

3.3V 

3.3V 

66/83/lOOMHz 

66/83/lOOMHz 

66/83/lOOMHz 

4K 

4K 

4K 

Hyundai Electronics Industries Co. Ltd., Memory Business Division, Hyundai Building 140-2 Kye-Dong, Chongro-Ku, Seoul, Korea. 

Hyundai Electronics America, 3101 North First Street, San Jose, CA 95134 

•HYUNDAI 
Committed to your Success 
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TECHNOLOGY BRIEFING 

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 
AMD 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 

Music, Wild Horses, And Technology 

(
recently visited with friends I hadn’t seen in a number of years. And in par¬ 
ticular with a friend named Tony. Tony is a musician, a balladeer full of 
songs of love, hate, glory, and the toils of the working class. Picking his gui¬ 

tar with effortless precision, he is as comfortable in the smoky intimacy of the 
local pub as he is in the focused isolation of the stage. 

One day, the conversation wound its way inexorably toward technology. I 
tried to pinpoint the hotspots in the mercurial world of high technology, but 
Tony fired words like cold, isolating, dehumanizing, unsociable, unnatural, 
and dangerous back at me. I learned that Tony was a “technophobe,” one of an 
increasingly vocal number to whom everything technological is pariah, to be 
mostly avoided and barely tolerated. I pursued the issue with him, trying to 
find out his point of view, but my queries were met by an equally abstract line 
of descriptives. He couldn’t quite put his finger on it—he just didn’t like it. 

Tony’s inability to reason with his fear is not unusual. For many outside the 
“elite” world of the technically savvy, the computer age is truly awe-inspiring (as 
it is for those inside), but distant, inaccessible, and immensely foreboding. Added 
is the fact that it affects every aspect of his life, 
whether he wants it to or not, and you feel you’re 
tied backwards on a wild horse at the edge of a cliff. 
Why does this fear exist? Technology can be 

defined as the practical application of scientific 
thought, so to say that technology is “unnat¬ 
ural” is misleading, if not false, as our natural 
state when born, gives us the capacity to manip¬ 
ulate the environment according to our needs. 
The forces behind advances in technology 

through time consistently reflect upon the basic 
human conditionrA communicative, curious, war¬ 
ring, funloving (when time permitted) creature 
with a strong urge to stay alive. This led to ad¬ 
vances in communication, exploration, weaponry, 
games and pastimes, and agriculture and medi¬ 
cine. The degree to which a society emphasized a particular pursuit over an¬ 
other depended on the state of that society at that time. 

With the end of the Cold War, many countries have turned their attentions 
inward and focused on communication and transportation infrastructures, 
medicine, and entertainment, without much worry of being invaded. 

With the focus of technology now on the consumer and the workplace, a 
number of factors are emerging at the domestic level. The first is the rate of 
change of technology, which is at an exponential rate with no sign of abating. 
The second is our ability to assimilate technology as it changes. The third is 
our ability to steer technology in a manner that is mutually beneficial. 

There is now a huge disparity between the first two factors, which in 
Tony’s case, results in a mild state of what I call “technoshock,” causing anxi¬ 
ety, isolation, and fear. This fear is exacerbated by a distrust in the third fac¬ 
tor, our control of technology, which in Tony’s mind, is in the hands of a few 
with their own agenda that don’t necessarily coincide with his best interests. 
A psycho-social discussion of technology is too broad to attempt here. So 

too are its practical social ramifications. But some pointers to further discus¬ 
sion on the latter issue might be of interest. As we ride this “wild horse” into 
the future, much lip service has been paid to us controlling technology and not 
letting it control us. But not much has been done about it. Many still happily 
indulge in technology for technology’s sake. 

For those interested, an area of study called Social Informatics (SI) refers to 
the social aspects of computerization and information technology. The term is a 
banner for articles on these studies, and is a reference for theories and ideas. For 
more information, point your Web browser at http:llwwuyslis.lib.indiana.edu/SI/. 
(Patrick Mannion’s e-mail address is: pcmann@ibm.net.) 



Warning: Graphical Content 
May Lead To Excessive Productivity. 

Join the crowds flocking to use the 

number one blockbuster of the decade. 

LabVIEW' - it’s the biggest hit in virtual 

instrumentation. LabVIEW graphical 

programming is proven to increase 

productivity by at least four to 10 times 

over that of traditional languages. Every 

day, thousands of LabVIEW users save 

their companies valuable time and 

money. And, they’re having lots of fun 

developing with LabVIEW. To see what all 

the critics are raving about, call for your 

FREE LabVIEW productivity study today 

(popcorn not included). 

“Productivity gains from 4 to 10 times." 
- Ed Baroth, JPL 

“Easily acquire, analyze, and present data with one package." 
- Rande Johnson, Stress Engineering 

#1 Graphical 
Programming Language 

natkminwnts™^ KODOSKY ram starring GRAPH BL PROGRAMMING 
" WINDOWS M795/3.1 MACOS SUN HP4JX & CONCURRENT PowerMAX 

f INCREASED PRODUCTIVITY, DECREASED TIME TO MARKET ww.nolinst.œm/lobô 

A NAJIOtW II6MWNIS RIM NOW SHOWING AT COMPUTERS EVERYWHERE Rated G 

*As shown in T&M World Marketing Insight Study, 1995; Sensors Data Acquisition Survey, 1995; PE&IN Data Acquisition Survey, 1996 

NATIONAL 
►instruments 

The Software is the Instrument* 

U.S. Corporate Headquarters 
Tel: (512) 7940100 • Fax: (512) 7948411 

info@natinst.com • www.natinst.com 

C Copyright 1996 National Instruments Corporation. All rights leserved. Product and company names 
listed are trademarks or trade names of their respective companies. 

LabVIEW 
Productivity Study 

Ca// for your FREE LabVIEW 

productivity study today. 

(800)433-3488 

FREE evaluation software available 
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Introducing Micron’s 
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 5V 
read voltages (Vac) and 5V 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! 

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. 

Drop-in 
Compatibility 

• Service 
• Reliability 
• Availability 

SmartVoltage 

Memory Part Package /# of Pins 
Configuration Number SOP TSOP-I 

256K X 8 MT28F002B1 - 40 
"128K X16/256K X 8 MT28F200B1 44 48 
512Kx8 MT28F004B1 - 40 

"256K X16/512K X 8 MT28F400B1 44 48 
1Megx8 ’MT28F008B1 - 40 

"512Kx16/1 Megx8 ’MT28F800B1 44 48 
i ‘Available 2097 “lirtel' 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://www.micron.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. 
ç 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 design engineers 
and specifiers 
worldwide. 

What does all 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 

1009-Ò tested, available to you world-
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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 



Ultra SCSI Termination 
Step 1 : Rewrite The Specs 

Ohms y^fs Capp^ors 

✓ MAXIMIZE BANDWIDTH: 35 MHz 

✓ MAXIMIZE OUTPUT CURRENT: 24mA 

✓ ELIMINATE COMPENSATION CAPACITORS 

Active Low 

^52^ 
95325 

Active High 

I ^52^ 
I 95323 

Meet UltraMAX 
For UltraSCSI, you need more than the same old, 
terminators with the same old specs. You need 
UltraMAX terminators from Linfinity! Here's why: 
• Improved, adaptive non-linear mode architecture 
• Faster bandwidth — to 35MHz 

EVAL Board shows 
UltraMAX needs no 

• Eliminates need for com¬ 
pensation capacitors — 
saves space and cost 
• Provides 24mA continu¬ 
ous current 
• Fewer data errors, more 
reliable Wide and Narrow 
UltraSCSI designs 

• Comprehensive line of 
SCSI products available 

including transceivers and terminators 

Linfinity Microelectronics, 
11861 Western Avenue, 
Garden Grove, CA 92841 
Phone: 714-898-8121 
Fax: 714-372-3566 

For your Design Kit including application notes, 
samples and an Evaluation Board . 
call, fax or write: 

©£ivi\/n 

I 
New '96-*97 DataBook-C«» TodoY 

MICROELECTRONICS 

Call 800-LMI-7011 
compensation capacitors! our Web s¡fe

ACI Electronics 800-645-4955, All American 800-573-ASAP, Bell Industries 800-BUY-BELL, FAI Electronics 800-677-8899, Falcon Electronics 800-444-4744, 
Future Electronics 800-388-8731, Jaco Electronics 800-989-5226, Jan Devices 818-757-2000, Marsh Electronics 800-558-1238, Zeus Electronics 800-52-HIREL 

™ UltraMAX is a trademark of Linfinity Microelectronics Inc. 
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TECHNO 

NEWS 

Lab Develops First Portable 
DNA Analysis System 

T
he U.S. Army recently received what’s believed to 
be the first battery-operated portable DNA 
analysis system. Developed by the Lawrence Liv¬ 

ermore National Laboratory, Livermore, Calif., the 
system could revolutionize testing of food and water 
in remote locations for contamination, and identifica¬ 
tion of human remains on the battlefield. 

According to Lt. Col. Victor Weedn, who oversaw 
the DARPA project, “This system has wide-ranging 
applications to the military and society in general.” He 
went on to say that “This instrument permits the most 
rapid, sensitive method of DNA testing available. It 
permits specific identification of a target molecule as 
well as quantification of the target molecules.” 

Using a DNA analysis technique known as poly¬ 
merase chain reaction (PCR), the machine makes mil¬ 
lions to billions of copies of specific DNA from traces 
of blood or other cells—whether plant, animal, or 
germ—at a fraction of the cost and time. The PCR 
technology enabled a handheld unit to be developed 
that operates on 1.5 W of power from four 9-V batter¬ 
ies (compared to the laboratory-sized version that 
consumes 1000 W from electrical outlets). 

A second unit in the system also performs real¬ 
time quantitative DNA detection as it’s being synthe¬ 
sized. What once took days (because samples had to be 
sent back to a lab) now takes minutes. F or example, in 
experiments done by Lawrence Livermore along with 
Roche Molecular Systems, Alameda, Calif., the DNA 
analyzer detected HIV and the hepatitis C virus from 
human blood samples in less than 20 minutes. 
The whole system, which fits inside a suitcase, 

could be five times less expensive than similar com¬ 
mercial DNA analysis instrumentation used today. RE 

Improving Tiltmeters To Aid In 
Siting Oil Wells Keeps Lab Busy 

G
oing from DNA to the world of oil, Lawrence 
Livermore National Laboratory researchers 
are also developing ways to help lower oil pro¬ 

duction costs, leading, ultimately, to greater oil output. 
They’re doing this by attempting to create better tilt¬ 
meters, which are instruments that measure changes 
in the tilt of the Earth’s surface, and by enhancing com¬ 
puter models that predict tiltmeter signals. With these 
innovations, oil producers will be able to more accu¬ 
rately determine the best places to site wells. 

The “Tiltmeter Hydraulic Fracture Imaging Pro¬ 
ject” is a collaboration between the Lab and Pinnacle 
Technologies Inc., San Francisco, Calif., along with 
the University of Texas, Sandia National Labs, and 
other oil companies. The key goal of the project is to 

come up with a tiltmeter that can work for “hy¬ 
drofractures” as far as 10,000 feet deep. Hydrofrac¬ 
turing is the process of pumping a high-pressure mix¬ 
ture of water, polymers, and sand down a well. As 
opposed to simply sinking a well and waiting for a 
“gusher,” this process helps oil producers more accu¬ 
rately find a site. Through hydrofracturing, the sur¬ 
rounding rock is moved slightly, enough to allow ul¬ 
tra-sensitive tiltmeters near the surface to detect a 
slight tilting of the ground. The tilting reveals the pri¬ 
mary direction of cracking below, helping drillers de¬ 
cide where to sink other wells. 

The problem with today’s tiltmeters is that they can 
be placed no more than 20 feet below the surface of the 
ground. Consequently, surface “noise,” such as vehi¬ 
cles, wind, changing temperature, etc., can affect 
ground tilt and confuse incoming signals from the 
deeper hydrofractures. Tiltmeter usefulness, there¬ 
fore, is limited to hydrofractures 6000 feet deep, which 
is a problem because 80% of fractures are deeper than 
that. Not only will the new tiltmeter be effective for 
hydrofractures 10,000 feet deep, but they can be placed 
100 feet below the surface and be controlled remotely. 
The other part of the project—improved computer 

modeling—will confirm where main fracturing has oc¬ 
curred, as well as identify secondary fissures, determine 
horizontal or vertical fracturing, and so on. Testing for 
the new tiltmeter is underway, and developing computer 
modeling programs will be the main focus next year, re 

Flexible Semiconductors 
Can Bend Like Rubber 

T
he first single-crystal semiconducting nanomate¬ 
rials that can actually bend without breaking 
have been developed by a group of physicists 

from the University at Buffalo, State University of 
New York. Some of the new semiconductors, made 
with ordinary weatherstripping silicone, can be 
peeled right off their supports, almost like peeling an 
address label from a sheet of labels. 

Molecular beam epitaxy (MBE) is the key factor 
behind the semiconductors’ flexibility, because sub¬ 
strates could be deposited on very thin layers. Using 
MBE, researchers grew quantum wells (structures so 
thin that they follow the rules of quantum physics) 
from zinc selenide and zinc cadmium selenide on gal¬ 
lium arsenide. The MBE-grown sample then was 
bonded to the silicone and the gallium arsenide was 
etched away, leaving a 1-pm-thick quantum-well 
structure on top of the silicone. 

Future advances in optical computing, where infor¬ 
mation will be carried by light instead of by electrons, 
will be significantly influenced by these semiconductors 
since they retain their structural integrity and optical 
properties. More specifically, they will allow optical 
waveguides (the optical equivalent of wires) and semi-
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Analog Digital 

The easiest mixed-signal testing for $4,995.* 

The HP 54645D Mixed Signal 
Oscilloscope (MSO): Finally, seam¬ 
less integration of real scope and 
real timing analysis on the same 
scope screen. 
Here’s a perfect example of why the whole 
is greater than the sum of its parts. 
The HP 54645D MSO integrates two 100 MHz, 
200 MSa/s analog channels with 16 digital 
channels for easier mixed-signal measure¬ 
ments. So much easier, in fact, you can 
measure up to 18 channels simultaneously, 
and trigger on complex timing conditions. 
Try doing that with a 4-channel scope. 

It’s still the scope you know and love. 
The HP 54645D looks, feels, and runs like 
a scope. So, just because we’ve added new 
logic analysis capability doesn’t mean you 
have to acquire new skills. 
It’s also the first scope to offer our new 

HP MegaZoom technology. If you think 
the name sounds impressive, wait’ll you 
see HP’s 54645D MSO pan through its 
Meg of captured data and zoom in on 
points of interest. 
On second thought, why wait? 

Call for your free demo. 
Check out this new breed of Mixed Signal 
Oscilloscope for yourself. For a free demo 
on CD-ROM or floppy disk, call HP DIRECT 
at 1-800-452-4844** Ext. 1822. Or ask for 
Ext. 1852 to speak to an on-line engineer. 
And discover the most integral part of 
your mixed-signal testing solution. 

Download the demo from our website at 
http://www.hp.com/info/mixsigl 

Faxback: 1-800-800-5281, Document 10105 

There is a better way. 

•U.S. list price 
»♦In Canada, call 1-800-276-8661, Dept. 277. HEWLETT-

PACKARD ©1996 Hewlett-Packard Co. TMEMD610/ED READER SERVICE 160 



TECHNOLOGY BREAKTHROUGH 

Prototype Of A Virtual Display Uses GaAs 
Array For Credit-Card-Sized Computers 

U
ltra-low power, light weight and 
the promise of full-color VGA 
resolution in three years’ time 

are the main attributes of a novel 
solid-state miniature display devel¬ 
oped over the last six years by Mo¬ 
torola Inc. at its Communications 
Products Laboratory, Tempe, Ariz. 
At the heart of the first pre-produc¬ 
tion prototypes demonstrated in 
Paris, France, recently is an array of 
34,500 gallium-arsenide (GaAs) light¬ 
emitting pn junctions with dimen¬ 
sions of just 7 by 4 mm. 

Packaged together with two simi¬ 
lar-sized CMOS driver chips as a 
multichip module, “the display is 
unique” according to project leader 
Marlene Begay. She says that with 
the pixels arranged in a matrix of 240 
columns by 144 rows, the display pro¬ 
vides a resolution equivalent to one-
eighth standard VGA. Moreover, the 
driver circuits can address each pixel 
independently, varying their bright¬ 
ness levels to make a monochrome 
image with 16 shades of gray. Each 
pixel has a dimension of 10 by 10 pm 
and each is set at a pitch of 20 pm for 
a total active area that’s approxi¬ 
mately 7 by 4 mm. 

But it is the packaging that makes 
the display useful. The GaAs device 
and its drivers are flip-chip bonded 
face down onto a transparent glass 
substrate. Fixed directly to the un¬ 
derside of the substrate is a specially 
designed plastic diffractive, refrac¬ 
tive optical system that turns the 
light emitted from the face of the ar¬ 
ray through 90° and magnifies the 
image 15 times. When held to the 
eye, this presents a virtual image 
that Begay says is equivalent to 
viewing a conventional 
screen with a diagonal mea¬ 
surement of 45.7 cm at a dis¬ 
tance of 1.5 m (Fig. 1). 

Begay says that the impe¬ 
tus for developing the dis¬ 
play came from the need for 
light-weight, small, and low-
powered display devices for 
use in handheld portable 
equipment. She says the 
specification for such a dis-

Fig. 1 When held to the eye, this display 
developed by Motorola and Gemplus presents 
a virtual image equivalent to viewing a 
regular 45.7-cm-dia. screen 1.5 cm away. 

play was already set by Motorola as 
far back as 1988. 

Dr. Bertrand Cambou, senior vice-
president, Motorola Semiconductor 
in Europe, claims that compared 
with a conventional liquid-crystal 
display (LCD) able to present the 
same resolution and number of gray 
scales, the Virtuo Vue—as the new 
device is dubbed—is 40 times less in 
volume, has a footprint 16 times less, 
weighs 40 times less, requires an op¬ 
erating voltage 3 times less, dissi¬ 
pates 74 times less power (“that’s 
nearly a two orders of magnitude re¬ 
duction,” he boasts) while response 
time is just a few microseconds com¬ 
pared with a hundred milliseconds 
for an LCD (see the table). 

Currently, the display is in mono¬ 
chrome, emitting amber light at a 
wavelength of 605 nm. However, Be¬ 
gay is confident that by the year 
2000, she will have a full-color ver¬ 
sion working. 

In the meantime, the Virtuo Vue is 
scheduled to start volume production 
during the second quarter of 1997. 
Initially, work will be concentrated 
on increasing the number of pixels on 

the array to provide the equivalent of 
half-VGA resolution by 1998 and full-
VGA resolution of 600 columns by 
480 rows in 1999. 
The development of the display 

was carried out in collaboration with 
French smart-card maker Gemplus 
SA of Marseilles. Gemplus took an in¬ 
terest in the development since it 
was seeking a lightweight and 
pocket-sized gadget that would allow 
the contents of a smart-card’s mem¬ 
ory to be viewed. 

According to Marc Lassus, chief 
executive officer, the rapid adoption 
of smart-card technology for use as 
an “electronic wallet” has made the 
need an urgent one. Lassus explains 
that an electronic wallet is a credit¬ 
card-sized smart card with an em¬ 
bedded microcontroller and a rela¬ 
tively large amount of nonvolatile 
memory that can be pre-loaded with 
cash units. The card’s owner can load 
the card with cash either at an auto¬ 
matic teller machine (ATM) or over a 
communications link using a wireline 
or mobile telephone. And the owner 
can spend it by wiping it through 
point-of-sale terminals or automatic 
vending machines, payphones or 
parking meters. 

There are already several million 
such cards presently in use in Italy, 
France and Portugal, Lassus says, 
and with the widespread use of 
Groupe Speciale Mobile (GSM) digi¬ 
tal mobile telephones, the demand is 
growing for remote “downloading” of 
cash over radio. 

“But people will not have total 
confidence in these cards until they 
have a means of confirming that the 
electronic cash they have credited to 
their cards has actually arrived 
safely” he says. Hence the need for a 
secure method of viewing the con¬ 
tents of an electronic wallet. 

Gemplus has addressed the secu¬ 
rity problem by designing a 
small pocket-sized viewer 
that uses the Motorola dis¬ 
play (Fig. 2). Little bigger 
than the cards it is meant to 
be used with, it has a number 
of “cursor” buttons conve¬ 
nient for fingers so that 
menus shown on the display 
can be accessed. Lassus says 
the display drivers are de¬ 
signed to interface directly 

A COMPARISON OF PHYSICAL PARAMETERS 
FOR LCD AND VIRTUO VUE 

Technology LCD Virtuo Vue 

Volume 170 cm3 12 cm3

Footprint 131 cm2 8 cm2

Weight 140 grams 10 grams 

Voltage 9.0 V 3.3 V 

Power 2W 27 pW 

Response Time 150 ms 3 ps 

FW 
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TECHNOLOGY BREAKTHROUGH 

SmartVue plus 

with the contacts of the smart-card 
chip and in effect allow a statement 
of all transactions carried out to be 
displayed. Here, the need to view 
through an eyepiece is an advantage 
since it guarantees privacy, he points 

lightweight, highly durable, able to 
operate at very high temperatures, 
and capable of dissipating high levels 
of power within small areas. One ma¬ 
jor advantage of SiC is that it does 
not readily oxidize or facilitate diffu¬ 
sion at high temperatures. But that 
advantage also makes SiC more diffi-

Fig. 2 This pocket-sized viewer from French smart-card maker Gemplus 
uses the Motorola Vituo Vue as an eyepiece display. The viewer is 
slightly nigger than the smart cards it's meant to be used with. 

tured for a reasonable cost, the dis¬ 
play clears the way for other card ap¬ 
plications such as for security, where 
they can be used to store images such 
as signatures, photographs, or fin¬ 
gerprints. Lassus also says that 

cult to process. 
Kulite’s researchers have been 

able to overcome the processing is¬ 
sue with extensive characterization 
of the material for electromechanical 
applications such as stress-strain re¬ 
sponse, piezoresistance, tempera¬ 
ture coefficient of resistance (TCR), 

out. Marlene Begay 
and Marc Lassus 
both assert how¬ 
ever that the Gem-

Piezoresistive a(6H) Silicon-Carbide Pressure Sensors 
Aim For High-Temperature Operation At Up To 600°C 

card reader, al¬ 
though a useful 
gadget, is really in¬ 
tended simply as a 
“proof of concept” 
for the display and 
the idea of using 
cards to contain 
and generate infor¬ 
mation displays. 
They declare that 
now that they 
know it works and 
can be manufac-

cards could be used as self-contained 
games players. 

These are likely to be the high-vol¬ 
ume applications that will help drive 
the cost of the miniature high-resolu¬ 
tion display down to a few dollars. 
Many other more professional appli¬ 
cations spring to mind, including use 
of the viewer in telepresence head¬ 
sets, helmet-mounted displays and 
surveying instruments. 

The MW 8162A1 Virtuo Vue dis¬ 
play is scheduled for production in 
the second quarter of this year and is 
expected to sell for around $80 each 
in volume quantities of 10,000 units 
or more. 

For more information, contact the 
Motorola Innovation Centre, Level 
5, 12 Ang Mo Kio St. 64, Ang Mo Kio 
Industrial Park 3, Singapore 569088; 
telephone: +65 481 8188. Marlene Be¬ 
gay can be contacted by e-mail at: 
rsxt20@email.sps. mot.com. 

Peter Fletcher 

R
esearchers at Kulite Semicon¬ 
ductor Products, Leonia, N.J., 
have developed diaphragm¬ 

based piezoresistive silicon-carbide 
(SiC) pressure sensors that could po¬ 
tentially operate at temperatures 
above 600°C. The high temperature 
range is well above that of conven¬ 
tional silicon-based sensors available 
today. The first batch-microfabri-
cated sensors processed at Kulite 
Semiconductor Products worked 
from room temperature to 350°C, but 
the development team assures po¬ 
tential 600°C operation. The higher 
temperature range would exceed the 
typical upper temperature limits of 
pn-junction silicon-isolated piezore¬ 
sistors of 175°C, as well as silicon-on-
insulator (SOI) sensors, which oper¬ 
ate up to 500°C. 
The sensors use a(6H)-SiC (SiC 

with a hexagonal crystal lattice 
structure). The material has a wide 
bandgap (3.0 eV), a high-breakdown 
electric field (2.5 by 106 V/cm), and 
high electron saturation velocity (2 
by 101 cm/s). 

SiC is a ceramic material of consid¬ 
erable interest to researchers. It’s 

I PERFORMANCE CHARACTERISTICS OF n-TYPE I 
I a(6H)-SIC PRESSURE SENSORS* I 

Temperature (°C) Characteristics Result 

28 Maximum net output (mV) 
Linearity (% of full-scale output) 
Hysteresis (% of full-scale output) 

87.89 
0.12 
-0.39 

140 Maximum net output (mV) 
Temperature coefficient of resistance (TCR) (%/100°C) 
Temperature coefficient of gage factor (TCGF) (%/100’C) 

62.19 
1.52 
-26.1 

196 Maximum net output (mV) 
Temperature coefficient of resistance (TCR) (%/100°C) 
Temperature coefficient of gage factor (TCGF) (%/l 00°C) 

57.55 
6.05 
-20.55 

252 Maximum net output (mV) 
Temperature coefficient of resistance (TCR) (%/1 00°C) 
Temperature coefficient of gage factor (TCGF) (%/1 00 C) 

51.99 
9.72 
-18.23 

308 Maximum net output (mV) 
Temperature coefficient of resistance (TCR) (%/100°C) 
Temperature coefficient of gage factor (TCGF) (%/100'C) 

48.31 
18.15 
-16.08 _ 

350 Maximum net output (mV) 
Temperature coefficient of resistance (TCR) (%/100’C) 
Temperature coefficient of gage factor (TCGF) (%/1 00 C) 

38.21 
16.05 
-17.55 

'epilayer doping level Ndof 1 by 10'Bcm '> _ | 



INTRODUCING ACCEL EDA” — the all-new environment for 

PCB design. The result of our Sequoia Project, ACCEL EDA 

joins the power and flexibility of P-CAD 

with the speed and ease-of-use of Tango. 

Scale new heights with advanced features 

mixed signal designs and our integrated 

InterRoute'“ shape-based routing tool. 

Expand the environment with tight 

interfaces to Viewlogic,“ CCT” and popular 

analysis tools. All backed by the service and 

support that has made ACCEL and its 

value-added partners the leaders in desktop EDA. 

Call Today. See how accel 

EDA can help you grow good ideas 

into great products. 
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TECHNOLOGY BREAKTHROUGH 

and temperature cofficient of gage 
factor (TCGF). 

The SiC pressure sensors the re¬ 
searchers studied employ a 1-mil-
thick diaphragm. Each sensor occu¬ 
pies a chip area of 48 by 48 mils2. 

Essential to fabricating the sen¬ 
sors was the elimination of the inher¬ 
ent SiC problem of micropipes, and 
the development of an appropriate 
high-temperature metallization to 
support sensor operation at tempera¬ 
tures up to 600°C. In developing the 
sensors, the big problem was pat¬ 
terning inconsistency. This issue was 
addressed by using different materi¬ 
als and doping levels for the intended 
applications. 

Micropipes—submicron holes 
through the material—also are a ma¬ 
jor problem when using SiC in a 
pressure sensor. The open pipes al¬ 
low the air to leak through the di¬ 
aphragm, essentially rendering the 
pressure-sensing operation useless. 
High-temperature metallization also 
is required, and Kulite Semiconduc¬ 

tor Products has developed a multi¬ 
layer structure of titanium, titanium¬ 
nitride, and platinum which appears 
to operate well at the elevated levels 
of temperature. 

In operation, the piezoresistive 
a(6H)-SiC element is fabricated in a 
Wheatstone bridge arrangement 
with a 5-V supply. At room tempera¬ 
ture, the output voltage was mea¬ 
sured as 87.89 mV at full-scale pres¬ 
sure of 1000 psi. The output voltage 
dropped to 38.21 mV at a tempera¬ 
ture of 350°C—still a usable magni¬ 
tude (see the table). 
Unknowns in the equation are 

packaging, compensation, and over¬ 
all performance challenges. Not only 
are packaging materials for high-
temperature operation expensive, 
but a whole new packaging approach 
is required for operation at tempera¬ 
ture extremes. The Kulite Semicon¬ 
ductor researchers also are looking 
to make the sensors more compen-
satible, and would like to have the 
sensors applicable to different pres-

Charge-Sharing Technology Enables High LCD 
Image Quality At Ultra-Low Power Levels 

P
ixel inversion, or more commonly 
known as direct drive, has long 
been touted in the liquid-crystal 

display (LCD) community as the 
drive method that provides the best 
in image quality for displays. Its ma¬ 
jor obstacles toward universal adop¬ 
tion and widespread use have been 
that it consumes a great deal of 
power, and in many cases, is ex¬ 
tremely cost prohibitive. Conse¬ 
quently, its use in notebook comput¬ 
ers, one of the largest volume 
applications for LCDs driven primar¬ 
ily by low-cost, low-power compo¬ 
nents, has remained an implausible 
option. In recent years, the cost of 
pixel inversion drivers has dramati¬ 
cally reduced, making them competi¬ 
tive with more conventional column 
drivers. But without a method to ad¬ 
dress the power issue, drivers based 
on pixel inversion technology will 
continue to be shut out of the grow¬ 
ing notebook computer market. 

In a recent announcement, Vivid 
Semiconductor, Chandler, Ariz., 

claims to have found a way to enable 
column-inversion equivalent power 
consumption levels in a pixel-inver¬ 
sion format with no increase in cost. 
Their solution involves integrating 
charge-sharing technology into a 
pixel-inversion driver. This seems to 
hold the promise of low-power con¬ 
sumption levels, as well as reducing 
flicker and crosstalk. In addition, it 
also may increase the aperture ratio 
on a display that, in turn, will add to 
the brightness level of a display’s 
backlight. 

Typically, pixel-inversion drive 
techniques rely on the use of column 
drivers to charge and discharge the 
columns at a very high frequency to 
deliver alternating current to an 
LCD panel. At each row drive time, 
the voltage level on the column 
swings from a high to a low voltage 
around an arbitrary median voltage 
value as the column gets charged and 
discharged, respectively. 

Because the same amount of en¬ 
ergy is expended in charging or dis-

■m 

sure-sensor ranges (about 500-1000 
psi, presently). 

Kulite Semiconductor Products 
manufactures silicon piezoresistive 
sensors, with the SiC effort being a 
developmental one only. The firm 
also has investigated the use of dia¬ 
mond films for pressure sensors, dis¬ 
covering that such sensors can oper¬ 
ate well in excess of 800°C 
temperatures. It has been demon¬ 
strated that diamond gets even more 
sensitive with higher temperatures. 
The diamond project, however, is on 
the back burner for now. 

The new SiC sensors were devel¬ 
oped under a NASA contract and 
were described in a paper delivered 
at last month’s IEEE International 
Electron Devices Meeting in San 
Francisco, Calif. The paper was au¬ 
thored by Kulite’s Robert S. Okojie, 
Alex A. Ned. and Anthony D. Kurtz. 
For more information, contact 

Kulite Semiconductor Products at 
(201)461-0900. 

Roger Allan 

charging the column load, energy 
within the system can be conserved 
and used to drive both processes. On 
the other hand, the process of driving 
the voltage high and low alternately 
is exactly what attributes to the 
technique’s high power expenditure 
disadvantage. 

Charge-sharing technology funda¬ 
mentally mimics this same drive 
process, but with one hitch. Rather 
than having the output of each col¬ 
umn connected directly to a column 
within the LCD panel, it is first 
routed through a 2:1 multiplexer and 
then on to the individual LCD panel 
columns. Consequently, the column 
output is now associated with two in¬ 
puts into the multiplexer. One simply 
inputs into the 2:1 multiplexer and is 
routed on, while the other connects 
to a common node and then is routed 
to a capacitor. 
The common node and capacitor 

effectively cause all of the column 
driver outputs to short for a brief 
amount of time. This occurs at each 
row drive time as the column drivers 
output inputs into the 2:1 multi¬ 
plexer. When the short occurs, the 
capacitances of the capacitor and the 
collective column lines are forced to 
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“capacitive charge share” as the volt¬ 
age on the column lines transitions to 
a value near the median voltage 
value. This transition occurs because 
the capacitance value of the capacitor 
is initially much higher than the ca¬ 
pacitance value of the collective col¬ 
umn lines. 
As the company points out, after a 

brief period of charge sharing, the 
logic of the 2:1 multiplexer changes 
such that the column driver output 
amplifiers are once again connected 
to the load, which then proceed to 
drive to the appropriate final values. 
Since the transitions during the brief 
charge-sharing period are quite 
rapid, the overall drive time is re¬ 
duced, providing a secondary benefit 
of faster transitions, something that 
is important on large and complex 
displays. 

The primary benefit of the charge¬ 
sharing technology is that because it 
enables the transition from the volt¬ 
age on the shared capacitive charge 
from the capacitor to the median 
voltage to take place very quickly, 

the average voltage transition can be 
reduced by roughly a factor of two. 
While theoretically this value sounds 
acceptable, real-world engineering 
dictates that other factors will come 
into play to degrade this value. 
As would be expected, it turns out 

that the presence of resistance on the 
output load causes a reduction in the 
effective power savings. Therefore, if 
the column output has both a resis¬ 
tive and capacitive component, then 
the output timing will be defined by 
an RC time constant. This means 
that for large RC values on flat-panel 
displays, the power savings would be 
more on the order of 30 to 40%. Esti¬ 
mates suggest that given the use of 
the capactive charge-sharing tech¬ 
nology in conjunction with improve¬ 
ments in the power consumption of 
the output amplifier and other asso¬ 
ciated column driver ICs, this value 
could jump to as high as 70%. 

In addition to the benefit of a sub¬ 
stantial power savings, an added plus 
is that implementation of the charge¬ 
sharing technology is thought to be 

rather minor, requiring a small 
amount of additional circuitry and 
minimal increases to the die size. 
And, while the use of a single capaci¬ 
tor plays a big role in the charge¬ 
sharing technology, even it is ex¬ 
pendable, such as in situations where 
the average voltage of all of the 
columns at a given time already is 
very close to the median voltage 
prior to charge sharing. 

Consequently, the column lines 
can simply charge share with one an¬ 
other to reach a value near the me¬ 
dian voltage value, and effectively do 
not need the input of the high-volt¬ 
age capacitor. While the overall 
power savings will not be as high as if 
the capacitor had been used, in some 
instances it may be high enough to be 
of value. 

Vivid Semiconductor currently 
plans to launch a family of drivers 
based on the capacitive charge-shar¬ 
ing technology. 
F or more information, contact the 

company at (602) 961-3200. 
CHERYL AJLUNI 
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TECHNOLOGY BREAKTHROUGH 

Sophisticated Algorithmic-Based Software 
Coding Makes Complex Problem Solving Easier 

In the past, parallel computing of¬ fered a means of solving complex 
problems that were not previously 

thought solvable. Today, however, as 
most problems continue to grow in 
complexity, this technique is beginning 
to show its limitations, often requiring 
a great deal of time, and not always 
providing the most accurate results. 

Addressing the problem of decom¬ 
posing unstructured grid calcula¬ 
tions across the processors of a paral¬ 
lel computer, for example, is not 
quite as easy as it sounds when using 
parallel computing techniques. While 
the problem can be solved in terms of 
graph partitioning using load-balanc¬ 
ing constraints as bounds on parti¬ 
tion sizes, the performance of many 
parallel applications depends criti¬ 
cally on the quality of the partition. 

Consequently, application perfor¬ 
mance is directly linked to the 

progress of the slowest partitioned 
part of the calculation, and to whether 
all partitions are the same in terms of 
size and work load. Identifying and im¬ 
plementing the appropriate partition¬ 
ing algorithms is crucial to ensuring 
high processor performance. The other 
method of complex problem solving, 
attacking the entire problem with a 
single powerful processor, also can be 
quite slow and does not always yield 
positive results. 
A technological development out of 

the Parallel Computing Sciences De¬ 
partment of Sandia National Labora¬ 
tory, Albuquerque, N.M., promises to 
simplify and speed these calculations, 
while providing results better than 
was thought previously possible. The 
development, a sophisticated coding 
technology, comprised of a variety of 
multilevel partitioning algorithms, 
combinatorial optimization techniques, 

and a host of eigen solvers for spectral 
methods, has been cumulatively 
dubbed Chaco. Written in the ANSI 
standard C language, the code can be 
invoked on both symmetric multipro¬ 
cessing (SMP) and massively parallel 
processing (MPP) platforms. 

This code technology for partition¬ 
ing and ordering graphs works by di¬ 
viding a complex problem into sepa¬ 
rate, but equivalently sized, pieces, 
and assigning each piece to a separate 
processor. The coding ensures that the 
work done by each processor is the 
same and that interprocessor commu¬ 
nication, which can be very time con¬ 
suming, is kept to a minimum. In 
essence, using graph partitioning, 
Chaco coding can take on a big problem 
and by using advanced partitioning al¬ 
gorithms, it can approximate it by a se¬ 
ries of smaller problems. 

These approximations are then ap¬ 
proximated by even smaller problems. 
This iterative cycle continues until 
such a point that the smaller problems 
are more manageable, and more easily 
solvable. At this crucial juncture, the 
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ABOUT CMOS. 
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is achieving unprecedented speeds in data transfer. This system-on-a-chip 
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problems are divided into separate ! 
pieces, solved, and then fed back up the 
hierarchical chain of approximations. 
This cycle continues until the entire 
problem has been solved. Sandia’s re¬ 
searchers believe the coding technol¬ 
ogy they developed will be ideal for ap¬ 
plication to a number of problems. 
They include auto-crash simulations, 
the placement of circuit elements on 
computer chips, database design, as 
well as archaeological dating. 

Bruce Hendrickson, Sandia re¬ 
searcher and one of the code’s develop¬ 
ers, likens it to a toolkit where you can 
choose to use the algorithmic tool that is 
best suited to a particular application. 
What’s unique about the code is that it 
takes full advantage of advanced math¬ 
ematical algorithms to accurately parti¬ 
tion a complex problem to be solved, 
and combinatorial techniques to recom¬ 
bine the partitioned solutions into one 
overall solution that is inherently more 
accurate then the sum of its parts. 
As Hendrickson explains, “In its 

simplest mode, Chaco can apply any of 
a number of graph partitioning tech¬ 
niques to an input graph. Each algo¬ 
rithm can handle graphs with edge 
and/or vertex weights. Each can be ap¬ 
plied in a bisection, quadrisection, or 
octasection mode, with several differ¬ 
ent cost metrics. Extensive post-pro¬ 
cessing capabilities are included to im¬ 
prove the partitions in any of several 
respects or to evaluate the quality of 
the partition in a variety of metrics.” 

The coding encompasses many dif¬ 
ferent algorithmic-based tools and is 
general enough to be applied to many 
problems very broadly. In fact, be¬ 
cause the code technology enables the 
sequencing of graphs in such a way as 
to preserve locality, it is anticipated 
that different classes of applications 
can now be addressed that previously 
parallel computing techniques could 
not touch. Such applications include 
decomposing parallel preconditioned 
iterative solvers, the parallelization of 
direct solvers, particle-in-cell simula¬ 
tions, optimization calculations, and 
neural networks. 
Key to the success of the coding 

technology is its incorporation of a 
number of algorithmically-based inno¬ 
vations. For example, a modified mul-
tilevel-KL algorithm was developed 
that uses multigrid techniques to deal 
with graph partitioning. It can apply a 

wide variety of minimization metrics 
and now can be used in conjunction 
with weighted graphs and an arbitrary 
number of sets. As an added benefit, it 
still runs in linear time. 

Other algorithms contained in the 
code are multidimensional spectral 
algorithms. The main benefit of these 
algorithms are that they allow for 
constraints, such as vertex and edge 
weights, that affect the choice of par¬ 
titions, to be directly embedded into 
the code. By comparison, the typical 
spectral graph algorithm today uses 
the eigenvectors of a matrix derived 
from a graph to partition the ver¬ 
tices. These algorithms, with embed¬ 
ded constraint capabilities, are criti¬ 
cal to solving the problem of how to 
place circuit elements on a chip so as 
to minimize wire length. 

According to Hendrickson, another 
innovation that makes the Chaco cod¬ 
ing unique is a technique for using one, 
two or three eigen vectors to partition 
a graph into two, four, or eight parts at 
once. This enabled Sandia to mathe¬ 
matically couple the previously dis¬ 
tinct problems of decomposing the 
graph and mapping the resulting 
graph pieces onto the parallel machine. 
As a result, by generalizing to higher 
dimensions in a particular way, the 
spectral methods are able to minimize 
in a graph which metric matches the 
topology of the most common parallel 
machines— two-dimensional or three-
dimensional meshes and n-dimensional 
hypercubes. 
Among the combinatorial tech¬ 

niques embedded within the Chaco 
coding is spectral termination propa¬ 
gation, which allows locality to be 
considered while partitioning. Other 
combinatorial optimization tech¬ 
niques embedded within Chaco en¬ 
able post processing of graph parti¬ 
tions for specific numerical 
applications. The post processing will 
make possible fine tuning of the per¬ 
formance of the iterative methods 

The technology, although not yet 
commercially available, either as a 
standalone product or as part of a 
system solution, is now being offered 
for licensing. 

For additional information, con¬ 
tact the Media Relations Depart¬ 
ment of Sandia National Laboratory 
at (505) 844-8066. 

Cheryl Ajluni 
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1997 Technology Forecast 
• : 

Exploring the design world of the wired engineer of the future 

ogy Forecast issue 

The Internet and the World Wide Web are two tech¬ 
nologies that promise to irrevocably alter (for the bet¬ 
ter) the way engineers will work and communicate in 
the future. The future designer will be a "wired" engi¬ 
neer, tied into a vast array of information databases, 
resources, networks, and services— the theme of this 
Technology Forecast issue. 
Just how will the wired engineer work and communi¬ 
cate as the result of the proliferation of the Internet 
and the World Wide Web? What will his or her role be 
in the future? What will all of this mean to future de¬ 
signs? To answer these questions, Electronic Design 
called upon the thoughts of a group of electronics in¬ 
dustry experts who make it their business to forecast 
the future. They paint a scenario in which engineers 

will enter a world of enhanced connectivity and have 
access to "virtual" systems-on-a-chip designs. Future 
engineers will be challenged to work in groups of de¬ 
sign teams with members of many different disci¬ 
plines including mechanical, industrial, materials, 
packaging, and test engineers. The future engineer 
will no longer be dedicated to a single employer. 
Rather, he or she will be used as a part of a distributed 
resource base, spread across many design houses. A 
world of enhanced connectivity will likely mean engi¬ 
neers will not just be able to access information, but to 
access resources as well. 
This Forecast Issue also addresses the human side of 
engineering, examining a designer's role and respon¬ 
sibility as a "global citizen." As technology permeates 
our world, the decisions engineers 
will make will have an increasing 
impact on society, the economy, 
and the environment, issues that pw 
also are examined in this Technol- wir 
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TECH INSIGHTS 
1997 TECHNOLOGY FORECAST 

Taking A Look At Internet-Based 
Design In The Year 2001 
It’s A Cyberspace Odyssey By Going Back 
To The Future To See How The Internet 
Will Affect The Way Designers Work. 

Welcome to the year 2001. A new era of com¬ 
puting has begun. The world now moves on 
“Internet time,” which continually demands 

new, ever-more capable computing and communicat¬ 
ing products. Transistors-per-chip are now measured 
in the tens of millions. In fact, the first $15 billion man¬ 
ufacturing facility recently went on-line. 

This revolution began in the early 1990’s with the de¬ 
velopment of the World Wide Web (WWW). The Inter¬ 
net’s maturation has resulted in a new medium for the 
communication and delivery of information. A medium 
that combines many methods of interaction into a sin¬ 
gle, worldwide conduit. The power of this medium has 
dramatically impacted society by fostering greater 
global communication than any other innovation before 
it. The manner in which people purchase goods, enter¬ 
tain themselves, and receive and transmit information 
has significantly changed. No other single source pro¬ 
vides the ability to combine text, graphics, audio, video, 
and telephony as seamlessly and instantly as does the 
Internet. The adoption of this knowledge-centric com¬ 
munication platform in everyday life marked a societal 

DAVID 
ALLES AND 
GRANT 
VERGOTTINI 

Mentor Graphics 
Corporation, 8005 
S.W. Boeckman Rd., 
Wilsonville, OR 
97070-7777; (800) 
547-3000; Internet: 

http://www.mentorg.com. 

computing paradigm. As this battle unfolded, invest¬ 
ments in networking technology, supporting software, 
and infrastructure created the necessary bandwidth to 
support the widespread adoption of the Internet. 

For example, in the mid-1990s, the traditional office au¬ 
tomation suites, such as Microsoft Office, were re¬ 

change and greatly altered the world 
of electronic design. 

The design world of 2001 is signifi¬ 
cantly different from that of the mid-
1990s. The Internet has elevated col¬ 
laborative engineering to a global 
scale. Design engineers now have in¬ 
stant access to tools, intellectual 
property, libraries, on-line experts, 
news, and information from sources 
around the globe. These information 
and knowledge services are electron¬ 
ically sourced and fed directly into 
the engineer’s design environment. 

Looking Bock 
There were a number of catalysts 

in the creation of this Internet-centric 
electronic design environment. The 
web browser paradigm received 
widespread acceptance in the mid-
1990s. The resulting battle between 
Netscape and Microsoft resulted in 
the rapid development of the Internet 
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erating environment with the founda¬ 
tion technologies to support the de¬ 
velopment of more sophisticated 
EDA industry standards. The combi¬ 
nation of EDA standards, seamless 
tool integration, and a common com¬ 
puting platform resulted in a rush of 
new advanced EDA tools designed to 
work with office automation and busi¬ 
ness computing applications. 

The Transformation Of EDA 
The impact of this computing rev¬ 

olution on the world of electronic de¬ 
sign was twofold. On one front, as 
semiconductor companies, system 
companies, and communication com¬ 
panies scrambled for a position of sig¬ 
nificance in the Internet-centric 
world, they were forced to innovate 
at an ever-increasing pace. Rapid 
product development cycles became 
a requirement for survival. This put 
increasing pressure on engineering 
productivity. Issues such as hard-
ware-software co-design, design 
reuse, and the use of externally gen¬ 
erated intellectual property came to 
the forefront as companies struggled 
to maintain their competitive edge. 

These time-to-market pressures 
were augmented by the advent of 
deep submicron (DSM) design in the 
early 1990s. Decreasing feature size 
resulted in increasingly complex chip 
designs. As these “systems on sili¬ 
con” became a reality, a number of 
things happened. With chips no 
longer focused on specific functional¬ 
ity, expertise had to be pulled from a 
number of design disciplines. In¬ 
creases in complexity and reductions 
in feature size caused traditional 
EDA tools to “break” as modeling be¬ 
gan to be exponentially more difficult 
and the relevant “physics” changed. 
A new series of EDA tool and de¬ 

sign process innovations were re¬ 
quired to dramatically boost engineer¬ 
ing productivity and realize the full 
potential of DSM design. Managing the 
complexities of the design environ¬ 
ment and improving engineering pro¬ 
ductivity became critically important 
in continuing the pace of innovation 
throughout the industry. As the 
amount of information and knowledge 
required to complete a design in¬ 
creased, the Internet and Intranet 
emerged as the preferred tool for the 
communication and delivery of infor-
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2. In order to boost engineering productivity, os well os realizing the full potential of DSM 
design, a series of EDA tool and design processes were developed. 

designed for the Internet. As these and ¡ 
other products were combined with the ! 
“active desktop” introduced by Mi- i 
crosoft’s Internet Explorer 4.0, new i 
methods oftool and knowledge integra- ; 
tion were pioneered. Technologies like [ 
ActiveX allowed information to be ; 
seamlessly moved from application to | 
application from the Intranet to be- ! 

yond the Internet (Fig. 1). The work 
environment (tool suite) and informa¬ 
tion environment (Intranet and Inter¬ 
net) became tightly integrated. This 
trend quickly spread to other market 
segments, including EDA. 

The incursion of Windows NT into 
the EDA market segment during the 
late 1990s resulted in an enhanced op-
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3. A true plug-and-play environment combines tools, data, information, and knowledge with 
office automation and communication tools. 
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As the industry’s first and only complete step-down 

DC-DC converter in a 24-pin DIP, the LM2825 

represents a huge breakthrough for power 

conversion designs. All thanks to our continuing 

innovation in advanced packaging technology. 

But what makes the LM2825 even more amazing 

is its reliability. In fact, recent benchmark studies 

calculated it to lie a whopping 20,000,000 hours 

MTBF. That’s 2,283.1 years, for those of you who 

don’t have a calculator handy. 

The newest member of our SIMPLE SWITCHER 

family, the LM2825 integrates a 1A switching 

regulator, an inductor, a Schottky diode, and input 

and output capacitors in a single 24-pin DIP. 

If all this doesn’t knock your socks off, the price 

will. Because the LM2825 goes for about *$8.99 in 

1000 piece quantities. 

WEB: http://www.national.com/see/LM282S 

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 

^piduct 

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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Client /Server Computing And EDA 

The recent development of the Internet has brought increased focus to ; 
the multi-tier client/server computing model. This model divides the ; 
application into three or more distinct modules—a database server, an ! 

application server, and a lightweight user interface (see the figure). This ! 
differs from the traditional two-tier client/server model in that the appli- ; 
cation and the user interface are separated. 

This model is ideal for application in the Internet where the browser 
becomes the platform for a lightweight hypertext-based user interface. 
Java-based applets, embedded in the HTML (HyperText Markup Lan¬ 
guage) pages, are used to communicate with the application servers which 
function as the heart of the system, executing the core algorithms of the 
application. The Java applets simply display information to the user and 
return user feedback to the application server. 

Multi-tier client/server computing has several benefits: It allows 
performance-intensive design tools to run on powerful, remote com¬ 
puting servers, yet it can be accessed from lower-powered desktop 
computers, and it provides a bridge for UNIX-based design tools to be 
accessed in a Windows environment. Furthermore, in the future, it 
may enable remote computing services to be offered over the Inter¬ 
net. In this scenario, a vendor may securely offer the services of a 
high-performance simulation server to design engineers from around 
the world. To access these services, the design engineer will simply 
need to enter a credit card number, upload the design and stimulus, 
and then from his or her web browser, “kick off the simulation run 
and receive the results in Java-based displays. 
As distributed multi-tier client/server computing becomes estab¬ 

lished throughout the corporate enterprise, endless new possibilities 
for better integrating design tools into the corporate infrastructure 
will certainly be created. New generations of decision support tools 
will become possible that access application and database servers 
throughout the corporate enterprise to assist the designer in making 
design trade-offs. Communication paths between engineering design 
teams and their supporting organizations will be streamlined as the 
separate islands of automation are tied together in a “web” of applica¬ 
tion servers. 

Graphic IV : Multi-Tiered Client 
Server 

mation (Fig. 2). This led to the devel¬ 
opment of the engineering desktop as 
the standard computing desktop was 
enhanced with sophisticated, Internet-
centric design management tools. 
On the other front, advances in the 

general computing environment re¬ 
sulted in the advent of “ubiquitous 
computing.” As the computer be¬ 
came more integrated into everyday 
life, the quality, innovation, and so¬ 
phistication of general computing 
software began to affect customer 
expectations of EDA tools. Their 
willingness to purchase isolated 
monolithic design tools quickly di¬ 
minished. A crop of new entrants to 
the engineering productivity market 
emerged to meet the needs of Inter-
net-centric design. 

The nature of EDA design tools 
began to change along with advances 
in general computing. Tool architec¬ 
tures were rethought as developers 
first embraced Windows NT, and 
then the Internet. There were two 
significant shifts in tool design: Tools 
adopted componentized architec¬ 
tures and were developed to operate 
in a three-tier client/server model. 
These changes enabled the creation 
of true interoperability standards, 
“plug and play” EDA design tools, 
and integration with the Internet. 

Eliminating Design Limitations 
The level of flexibility and sophis¬ 

tication incorporated into the Inter¬ 
net-based design environment of 
2001 has freed the engineer from the 
limitations of the past, and the result 
has been greatly enhanced engineer¬ 
ing productivity. Engineers no 
longer move from design tool to de¬ 
sign tool inside a custom flow se¬ 
quence built from endless shell 
scripts on their workstations, then 
turning to their Windows PC to per¬ 
form the rest of their more mundane 
computing tasks. 

Engineers now work in an environ¬ 
ment where tools, information, and 
knowledge are truly plug and play. The 
designer enters a single, integrated col-

; laborative design environment where 
I design tools, data, information, and 
I knowledge are completely integrated 
I with office automation and communica-
; tion tools (Fig. 3). 
¡ For example, each design project 
! now has a hierarchically-organized 



NEW 
LOW 
POWER 

(2.7-10V) 

DUAL 
(PROGRAMMABLE) 

THERMOSTAT. 
(ITS COOL) 

INTRODUCING THE LM56 

DUAL OUTPUT THERMOSTAT, 

COMPLETE WITH ON-CHIP 

COMPARATORS AND REFERENCE. 

LM56 Thermal Response 

I The LM56 is one cool dual, in more ways than one. 

By detecting two separate temperature thresh-

3 olds, it'll keep your system running cool. It’s operat-
£ 
I ing range is -40°C to +125°C. It’s accurate to +3°C. All 

I you need to do is add 3 external resistors to set the 

f trip points. And it includes hysteresis for each output kJ 
I set internally. 

And the LM56 itself runs cool. It requires a mere 
-í 230pA of current. It’s the first dual thermostat to oper-

3 ate on supplies as low as 2.7V. And it’s available in 

■j compact SO-8 and, soon, SOT-8 packaging. 
F 

The LM5Ó dual thermostat. A cool alternative tor 

s everything from PCs and consumer audio to preci-
$ 
S sion test equipment. 

I FREE INFO KIT-—FAST. 

S For free datasheets, a selection guide, 

g and application support, contact us at: 

g CALL: 1-800-272-9959 Ext. 711. r„f * § tnfo/Gt
; INFO CARD: Mail or Fax — 

« WEB: http://www.national.com/see/lm56 
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. s 

National Semiconductor 

Moving and shaping the future? 
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home page that links directly to 
pages with the project schedule, team 
assignments, status reports, and so 
on. Using hypertext links, team 
members execute their assignments 
by navigating through their project 
design environment. At every step 
along the way, the design engineer 
can access the learning tools, work¬ 
flow descriptions, design tools, and 
documentation germane to the par¬ 
ticular design task at hand, “drilling 
down” to garner additional, in-depth 
knowledge on any particular subject. 

Internet technologies, which 
helped everyone sift through the del¬ 
uge of information now being made 
available, also made their way to the 
engineering desktop. Intelligent 
agents, search engines, and special¬ 
ized web browsers were developed 
that helped engineers cull out the re¬ 
quired information for a particular 
design. Now, these technologies are 
“intelligent” enough to track the en¬ 
gineer’s progress in the design flow 
and serve up the pertinent news, ar¬ 
ticles, research papers, on-line user 
groups, and expert services sourced 
from both within and outside the 
company’s boundaries. 

The three-tier client/server archi¬ 
tecture also has affected the design en¬ 
vironment (see uClient!Server Com¬ 
puting And EUA" p.W). The ability 
to separate the user interface, the tool, 
and the design database has given the 
design engineer greater flexibility in 
where and how the tools are executed. 
For example, it is now possible to se¬ 
curely access the high-performance 
servers of a third-party simulation ser¬ 
vice provider from a low- powered, 500-
MHz desktop machine, or even a mo¬ 
bile computing tablet. 

Open Communication 
E-mail, bulletin boards, chat 

rooms, Internet telephony, and desk¬ 
top videoconferencing have all en¬ 
hanced the ability to communicate at 
the beginning of the third millen¬ 
nium. The engineer leverages all of 
these channels to enhance his or her 
communication with the rest of the 
world. The nature of this communica¬ 
tion has changed. In the past, the ma¬ 
jority of an engineer’s communica¬ 
tion occurred within the design team, 
but now, collaboration occurs on a 
truly global scale. 

This widespread collaboration has 
forever changed the way companies 
maintain their competitive advantage. 
The Internet has lowered the barrier to 
entry in almost every knowledge-in¬ 
tensive business. Everyone now has 
access to an enormous body of knowl¬ 
edge and global distribution. Being the 
largest player in a particular segment 
no longer guarantees success. Those 
companies that embraced the new com¬ 
munication paradigm experienced such 
synergy that they soon began to over¬ 
come the companies that attempted to 
remain isolated. As the walls that in¬ 
hibit communication have crumbled, 
speed and agility have become more 
important in staving off all competitive 
threats. A company’s ability to balance 
the mix of proprietary and shared ex¬ 
pertise, to exchange information, and 
to leverage the Internet also has be¬ 
come a key driver of competitive ad¬ 
vantage. As a result, engineers regu¬ 
larly communicate with their suppliers, 
customers, and competitors. 

The span and depth of communica¬ 
tion also has changed. Today’s design 
teams have expanded beyond the 
hardware engineers. Software engi¬ 
neering, purchasing, manufacturing, 
marketing, and finance are now all 
closely involved in the design process, 
requiring the design engineer of 2001 
to devote more time to interaction 
and communication than in the past. 

Integrated Information Informa¬ 
tion is more accessible in the elec¬ 
tronic design environment of 2001. 
The World Wide Web has forever 
changed the nature of documenta¬ 
tion.The design engineer no longer 
wades through a combination of 
trade journals, books, academic pa¬ 
pers, CDs, and part databases. In¬ 
stead, he or she uses the multimedia¬ 
rich, context-sensitive Internet 
medium. Furthermore, tool docu¬ 
mentation, served online, is now a 
part of the application, rather than 
an adjunct. On-line training and in¬ 
stant global access to design know¬ 
how has largely relegated training 
classes and technical conferences to 
being relics of the past. The Internet 
allows easy contact and interaction 
with experts from around the world. 
On-line EDA consulting and informa¬ 
tion services have been developed to 
provide engineers with decision sup¬ 
port and design process knowledge. 

Moreover, catalogs of intellectual 
property and tool libraries are inte¬ 
grated into the design environment. 
At any time, an engineer can browse 
through these listings in search of a 
design element to match his or her 
design specifications, purchase and 
download it on-line, and then easily 
integrate it into the design. 

The company knowledge base has 
now become a strategically-impor-
tant company asset. Instead of iso¬ 
lated islands of design expertise, 
companies have created vast reposi¬ 
tories of their collective design ex¬ 
pertise. These knowledge bases are 
continually expanded by the design 
engineers. As engineers learn or cre¬ 
ate, their expertise is captured into 
the company’s knowledge base. 

New Designer Responsibilities 
Engineers in the year 2001 have 

more responsibility than ever before. 
Their choice of which EDA tools to 
use is now largely a personal deci¬ 
sion. With the exception of the ex¬ 
treme “cutting-edge” design tools, all 
tools plug-and-play into the design 
environment. In addition, the price of 
individual tools is such that design 
engineers now have some degree of 
freedom to choose their own tools. 
These changes have dramatically af¬ 
fected how EDA tools are purchased. 

The age of the multimillion-dollar 
EDA tool purchase is gone. Instead, 
individual engineers control most of 
the purchase cycle. Since EDA tools 
and intellectual property are basi¬ 
cally bits of information, companies 
that provided these products began 
to disseminate them over the Inter¬ 
net in the mid-1990s. Soon after, the 
first electronic payments for these 
products occurred. Today, intellec¬ 
tual property and EDA tools are of¬ 
fered as modular, standards-based 
products, focused on specific design 
tasks. Designers revel in this new 
freedom to mix and match EDA tools 
and intellectual property. 

For example, suppose a designer 
needs a new datapath tool. His or her 
first step is to browse the available 
tools on the Internet. The EDA com¬ 
panies providing datapath products 
all have web sites that include prod¬ 
uct specifications, supported stan¬ 
dards, and performance data. The de¬ 
signer can evaluate these products 
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100% PCI-COMPLIANT 

INTRODUCING THE LMC6953 

LOCAL BUS SUPERVISOR. THE 

ONLY CHIP THAT SAVES YOU 

TIME, MONEY, AND SPACE. 

LMC6953 Voltage Monitoring Functions 

All Conditions Meet or Exceed Requirements 
off PCI Specifications Revision 2.1 

Fault Conditions Response Time 

+5V over Voltage V5 > 5.75 
490nS max 

+5 under Voltage V5 < 4.25 

♦3.3V over Voltage V33><’ 
490nS max 

♦3.3V under Voltage V„<2.5 

+3.3 > +5V Supply Reversal VJ3 > V5+300mV 90nS max 

Reset Recovery All Supplies in Tolerance 100mS typ 

Until now, there were two ways of dealing with 

power integrity on PCI-based systems. You monitored 

the power supply using a highly complex, board-gob¬ 

bling set of components. Or, you simply crossed your 

fingers and hoped it wouldn't be a problem. 

But now there's the LMCÓ953. The industry's 

only low-cost, 100% PCI-compliant chip that moni¬ 

tors the 3.3 and 5 volt supplies to the bus. If either 

reaches an out-of-tolerance condition as defined by 

the PCI spec, the LMC6953 automatically generates a 

reset within the spec’s precise timing parameters. 

Because the chip is self-contained, the LMC6953 

saves you a bundle in both time and money when 

designing and building this critical PCI bus compo¬ 

nent. And with virtually no external connections 

required, you get the boardspace you need to keep 

your design clean and efficient. 

The LMCÓ953- It's the only way to go. 

FREE SAMPLES—FAST 

For datasheets, free samples, and 

application support, contact us at: 

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

INFO (ARD: Mail or Fax 

WEB: http://www.natkmal.com/see/LMC6953 
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. 
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through a series of on-line, interac¬ 
tive demonstrations. Third-party 
product reviews and existing cus¬ 
tomers are easily accessed for addi¬ 
tional information. When the engi¬ 
neer has narrowed the choice, a trial 
copy is downloaded and tested out. If 
the designer likes the tool, it can be 
immediately purchased and used in 
the current design environment. 
Likewise, as a new tool or better ver¬ 
sion becomes available, the matura¬ 
tion of the EDA market has resulted 
in such quality that the design engi¬ 
neer now feels comfortable about up¬ 
grading in midstream without hav¬ 
ing to worry about incompatibilities. 
A similar approach is used to lo¬ 

cate externally sourced intellectual 
property. Design process-centric 
browsers are tailored to provide the 
applicable intellectual property and 
libraries at each point in the design 
process. The design environment 
provides the engineer with decision 
support tools to review potential de¬ 
sign elements in terms of manufac¬ 
turability, performance and cost. The 
information required for “make ver¬ 
sus buy” decisions resides at the en¬ 
gineer’s finger tips and can be ap¬ 
plied at any time during the design 
process. Intellectual property is now 
purchased on a piece-by-piece basis 
throughout the design process. 

In addition to tools, engineers are 
now responsible for managing their 
“knowledge budget.” Engineers 
must efficiently leverage the infor¬ 
mation services available on the In¬ 
ternet to quickly and cost-effectively 
achieve their design objectives. 

The EDA industry has adapted to 
the challenge of creating faster, denser, 
affordable products by adopting Inter¬ 
net-based solutions that allow IC, 
ASIC, circuit board, and system-level 
designers to create designs that ad¬ 
dress these complex needs. The result 
has been a tremendous boost in design 
engineering productivity. 
The “dead time” associated with 

the design process has been dramati¬ 
cally cut. The improvement in tool 
quality and the enhanced ease of use 
that accompanied the Internet revo¬ 
lution has greatly reduced the need 
for “face-to-face” vendor demonstra¬ 
tions, technical conferences, and 
training classes. In addition, the 
EDA industry has taken advantage 

of new development methodologies 
and computing technologies and has 
introduced a series of innovative, 
high-performance products. 

This boost in productivity has been 
matched by an equal leap forward in 
creativity. With the freedom to choose 
the best possible tools, information ser¬ 
vices, and intellectual property at 
every step in the design process, the 
designer is much better equipped to 
produce an innovative IC, ASIC, cir¬ 
cuit board, or system. Collaboration 
across the Internet has greatly re¬ 
duced simultaneous discovery and du¬ 
plication of effort. Communication be¬ 
tween design team members, internal 
design teams, and companies has in¬ 
creased dramatically, fueling greater 
synergy toward reaching an optimal 
design. With Internet access, an engi¬ 
neer can broadcast requests for help 
world-wide and receive an instanta¬ 
neous response. The result is that the 
engineer now has the ability to employ 
the “design instillments” best suited to 
unlock his or her own creativity. 
EDA has come a long way since its 

inception in the early 1980s. In the 
year 2001, small engineering teams 
will create systems that would have 
staggered the imagination twenty 
years before. This progression is di¬ 
rectly linked to the impact of the In¬ 
ternet on how engineers work to¬ 
gether, source information, acquire 
intellectual property, and use their 
tools. The Internet has fostered a 
much more creative and productive 
design environment, freeing engi¬ 
neers from the constraints of geogra¬ 
phy and granting them global access 
to unlimited sources of knowledge. 
With the Internet’s help, engineers 
are well prepared to meet the design 
challenges of the next millennium. 

David Alles has been a Business 
Manager for Internet poducts in the 
Silicon Systems Division of Mentor 
Graphics for the past year. He holds 
a BS in Industrial Management 
from Carnegie-Mellon University, 
Pittsburgh, Pa. 

Grant Vergottini is a Program 
Manager for Internet products in 
the Silicon Systems Division of 
Mentor Graphics. He holds a BS in 
Electrical Engineering from Cleve¬ 
land State University, Ohio. 



Toshiba High-Density ASICs 

Deep sub-micron ASICs. 
In an incredibly deep line. 

It’s a fine line that separates our ASICs 
from the rest. 

0.3p fine, to be exact. 
And combined with our 

wide product line, that’s the 
kind of technology that can 
really make a difference in 
today's complex system designs. 

Leading the pack is the TC220, Toshiba’s 
deep sub-micron kingpin. Optimized for 
high speed, this high-density device is the 
ideal choice for all kinds of System ASIC 
solutions. 

As a high-performance 3.3V product, 
our TC200 is excellent for pad-limited 
designs. Its improved delay model and RAM 
cell architecture provides a 30-40% space 
savings over previous RAM. 

The TC203 offers the same performance 
as its TC200 cousin, but can mix 3.3V and 
5V I/Os in mixed volt environments. 

And our TC190 delivers high density, 
high speed and low power consumption 
in the best-performing 5V ASIC you’ll find. 

But that’s just the beginning. Because 
our broad ASIC line also offers a cost-saving 
range of usable gates up to 1.9M on 0.3p 
drawn technology. Gate array, embedded 
array and standard cell choices, for all your 

customization needs. Multiple packaging 
options including BGA, PQFP, AIN and 
PGA And a variety of advanced I/O cells, 
including high-performance LVDS, PCI 
buffers and phase locked loops. 

Plus, you’ll also get a flexible DFT 
process. An adaptable EDA environment. 
Silicon Valley-based manufacturing, develop¬ 
ment and engineering support. Multiple 
sign-off simulators. 

Gate Array Family 

TC220 Ä TCI90 TCI70 

Process 03m Odp 0.6p O.Sp 07p 

Usable Gates I.9M 707K 707« 340« 340« 

I/O 
Voltage 

33V 3.3V 
(5/33V) 

5V 33V 
(5/33V) 

SV 

Innet lead Tab 62 Ip 623p 62 Ip 83 6p 83 6p 

Gate Delay ISOps l90ps 240ps 230ps 260ps 

Power* 108 127 263 1.45 3.09 

All of which adds up to an experienced, 
single-source supplier that has the products, 
packages and voltages to meet your specific 
needs — from large systems to small ones, 
upgrades to new designs. 

For more information on Toshiba deep 
sub-micron ASICs, call us at 1-800-879-4963. 
Or URI. over to www.toshiba.com/taec. 

You’ll find lots of very small lines. And 
one very big one. 

TOSHIBA 
TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

‘ 4996 Toshiba America Electronic Components. Inc. ASC-96-164 



Micro-CapV 
Victory over the analog/digital 
simulation challenge. 
The conflict's ended. And you're the 
winner—with this fifth generation of 
Micro-Cap, the industry's premier 
PC-based interactive CAE design tool. 
Incorporating a native digital simu¬ 
lator with PSpice-compatible syntax, 
Windows-based Micro-Cap V” 
seamlessly integrates 
analog/digital simu¬ 
lation and begins a 
whole new era. 

Micro-CapV gives 
you a sketch and sim¬ 
ulate environment 
that's easier to learn, 
easier to use. Aided by 
familiar SPICE models 
and extensions, a multi-page 
hierarchical schematic editor and a 

massive device library with models 
for over 7500 parts, you work quickly 
and smoothly— one keystroke, for 
example, initiates on-line simulation. 

Further, this triumph comes at a 
very acceptable cost—$3495 — less than 
half the price of would-be contenders. 

Yet, while cost 
is strictly contained, 
design power is 
prodigious. A few 
samples? Analog 
behavioral modeling. 
Parameter stepping. 
Monte Carlo analy¬ 
sis. Nonlinear 
magnetic modeling. 

An optimizing model generator. Lossy 
transmission lines. On-schematic 

node voltage/state display. Real-time 
waveform plotting. Individual device 
temperatures. 

We could go on, but our free 
brochure and demonstration disk can 
give you all the details. Ask for them. 
And begin reaping the rewards of 
total victory. 

i_:: : : ——— MV MMW -W B WWM — * * 

Spectrum Software 
1021 S. Wolfe Road 
Sunnyvale, CA 94086 
(408)738-4387 
FAX (408) 738-4702 

Micro-Cap Vis a trademark of Spectrum Software. 
All other names are trademarks of their respective holders. 

READER SERVICE 230 



TECHNOLOGY INSIGHTS 
1997 TECHNOLOGY FORECAST 

Virtual Components And The 
Well-Connected Engineer 
Peer Into The Future With This Profile Of Successful System 
Design Teamwork Through Active Communication. 

The smiling face on the videophone said, “Sore dewa 
mata,” and a second later the Internet transmis¬ 
sion ended. Ashley, a system design engineer at 

Toshiba Virtual Integration Inc., smiled back. Con¬ 
nected corporations are fine, she thought, but it’s still 
personal relationships and good communication that 
ultimately determine team success. The daily video 
conferences with England in the morning and Japan in 
the afternoon served to keep her well connected. It 
was less than a second gap to anywhere in the world, 
but understanding the cultural differences in sharing 
design information was vitally important. The digital 
subscriber loop (DSL) line into her home office pro¬ 
vided integrated voice data and video transmission at 
8 Mbits/s, and her workstation included a media 
processor that was programmed for a wide variety of 
functions including high-quality video conferences. 

The New Home Office 
The new millennia was a fresh beginning in many 

ways. The fundamental concepts of “job” and “office” 
had changed, and for Ashley, things had improved. She 
was a new mother, and working from a home office was 
better than a long, unproductive commute and using 
daycare. A billion new consumers, mostly from Asia, 
had propelled the electronics industry forward, spend¬ 
ing over a trillion dollars on products. Almost a third of 
that trillion went to ICs. The markets for small, cus¬ 
tomized, consumer electronics had exploded, and 
skilled engineers with a reputation for leading global 
development teams were in high demand. Her “old 

JAKE 
BUURMA 

Toshiba America Electronic 
Components Inc., 
1060 Rincon Circle, San Jose, CA 
95131; (408) 526-2810. 

job” had been replaced by an annual employment con¬ 
tract. Her performance was not measured by her title 
or position, but her ability to accomplish the tasks at 
hand. If her current project was successful, it would 
position her for a larger contract with a role in product 
definition, not just virtual prototyping. 

Earlier in the day she had received the DVD-ROM 
for her project. Her team had contracted to develop a 
virtual prototype of a portable, digital image processor 
with real-time audio and video compression. The dou¬ 
ble-layer, double- sided project disk held 17 Gbytes of 
design data and training videos. The top-level project 
folder contained multiple libraries of EDA tools, Vir¬ 
tual Components and the Project Manager application 
used by her company. Launching the Project Manager 
gave her access to the design data provided by hun¬ 
dreds of Intellectual Property (IP) and EDA vendors. 
When she was ready to use one of the highly special¬ 
ized tools, the Project Manager would send an Inter¬ 

net request to the selected EDA 
vendor who would immediately 
send back an encrypted license 
key to enable the tool and begin 
charges at the project lease rate. 
Of course, she would only be 
charged for the tools she used. As 
usual, bug fixes and advertise¬ 
ments would piggy back on the 
download of the license keys, but 
her Internet watchdog would al¬ 
low the former to pass and direct 
the later to the bit bucket. 
The Virtual Socket Interface 
(VSI) for the mix and match of in-

BOARD DESIGN TODAYconsists of selecting the best components from several different vendors, 
integrating the system using standard interfaces, and validating the design functionality, 
performance, and reliability. Systems on silicon will use the same methods with Virtual Components. 
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The VSI Alliance 
The VSI Alliance includes more than 80 companies from all segments of the electronics industry. Par¬ 

ticipating in the alliance are EDA vendors, intellec¬ 
tual property (IP) providers, semiconductor vendors, 
and system houses from Europe, Asia, and North 
America. The goal of the alliance is to quickly create an 
open, de facto standard for the mix and match of IP. The 
ability of the semiconductor industry to manufacture 
multimillion gate ICs has far exceeded it’s ability to de¬ 
sign all the IC components from scratch, and still meet 
time-to-market requirements. The Virtual Socket In¬ 
terface (VSI) allows companies to reuse system-level 
macros, megacells, and software modules from various 
internal groups or multiple external sources. 

The standard defines the formats, content, and 
application of reusable virtual components that can be 
supplied by various sources and integrated on a system IC, 
much as boards are designed today. The availability of these 

put their latest information on the 
Internet as the most practical way to 
support rapid distribution to millions 
of potential customers. Universal en¬ 
cryption standards protected the IP 
content as well as the transaction 
processing. 

Ashley decided to set up the net¬ 
work search using a Java Application 
Template to define the search para¬ 
meters. Her agent would seek and 
return the specific data described by 

of her company’s industrial affiliates. 
The IP on these servers was already 
cross licensed to her project, but a 
different password was needed. 
The semiconductor foundry for 

her IC had already been selected 
since other system designers also 
needed key physical information 
very early in their design cycle. The 
foundry was the natural place to find 
technology dependent IP such as em¬ 
bedded DRAM, EEPROM, high 
speed I/O and analog components. 
They also were adept at optimizing 
interconnect when synthesizing 
blocks from higher levels. It would 
be impossible to optimize the 2,000 
meters of interconnect on the IC by 
designing at the cell level. 
The next day, the Java search 

agent would return a list of hard, 
firm, and soft virtual components and 
the related firmware for the various 
embedded processors. The functional 
blocks would plug into the physical, 
logical, and bus protocols specified by 
the VSI on-chip Virtual Bus. 

Building a behavioral-level proto¬ 
type allowed her team to demon¬ 
strate the quality of the audio and 
video under a wide variety of bit-
rate errors. VSI behavioral-level 
models provided a clean separation 
of design intent from implementa¬ 
tion. Formal verification would be 
used to confirm the consistency be¬ 
tween the virtual prototype system 
specification and the lower-level sys¬ 
tem models developed later. 

Searching For IP By 'Net 
When she was done searching the 

DVD disk for virtual components, 
she would extend the IP search to 
the servers on her company’s in¬ 
tranet and the Internet. She’d stick 
with the IP servers that her team¬ 
mates had recommended. Personal 
experience still provided the best 
search lists. Even with cheap, high-
capacity DVD disks, most companies 

virtual components will allow more time to be spent on 
architectural design and validation. It also will provide for 
faster integration of hardware and software blocks for 
systems on silicon using deep submicron technology. 

Intranets within companies, the Internet, and Java 
programming language are three logical ways to download 
information about virtual components. In the near future, 
even the components themselves can be downloaded, if the 
IP content is protected via encryption. The vision of VSI is 
to develop a world-wide IP network that designers can use 
to find and retrieve the best functional blocks and software 
modules to be integrated using silicon as a virtual PC board. 
The VSI standard defines the structure and formats used 
by the Virtual Socket Interface, allowing developers to 
compare value and choose the most advantageous IP from a 
wide range of sources. 

For more information, contact the VSI Alliance at: 
http://www.vsi.org. 

tellectual property provided a consis¬ 
tent and portable interpretation of 
the design intended to provide inter¬ 
operability between EDA tools from 
different vendors. VSI defined the 
data structures and interchange for¬ 
mats that described the form anil 
content of the virtual component li¬ 
braries. Virtual socket definitions 
and consistent terminology for Vir¬ 
tual Component attributes allowed 
Ashley to compare value from multi¬ 
ple library suppliers. It was easy to 
search a wide range of components 
looking for the best fit for her specific 
application. 

Using VSI formats and data mod¬ 
els allowed direct downloading of 
reusable Virtual Components di¬ 
rectly into her design database, elim¬ 
inating the need for reformatting or 
reentry (see the figure). Until VSI 
there wasn’t even a way to compare 
the basic claims of power and perfor¬ 
mance from different vendors, let 
alone the actual mix and match of IP 
on a 40 million transistor IC. the search method. First, it would 

search her own company’s intranet 
servers. Virtual Components were 
the company’s “Crown Jewels,” so 
naturally it was well protected from 
pirates. She looked at the LCD dis¬ 
play on her company IP credit card. 
Every 30 seconds it gave her a new 
password that was checked by the IP 
Server. When her agent was done 
looking around the links of the in¬ 
tranet, it would search outside of the 
firewall onto the semiprivate servers 

Virtual Components 

Were The Company's 

"Crown Jewels," So 

Naturally It Was Well 

Protected From Pirates. 
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The highest value IC was pro- [ 
duced by designing the system archi-
tecture to use an optimal mix of hard- I 
ware and firmware. Implementation 
was focused at the chip level integra¬ 
tion of virtual components. Then, the 
interface between hardware and 
software was validated. The major¬ 
ity of the project development time 
was devoted to testing the software 
used to customize the prototype. The 
virtual prototype would allow Ash¬ 
ley’s team to demonstrate functional¬ 
ity long before the silicon was ready. 
Senior management wanted to see 
and hear the quality of the video and 
audio well before tape out. 
As the database of VSI compo¬ 

nents was built, Java engineering 
agents were used to inspect and sum¬ 
marize the design by generating cus¬ 
tom reports directly from the source 
data used by the virtual components. 
Whenever a virtual component had 
its source data updated, the Project 
Manager would broadcast the change 
to the various validation agents. After 
every step of integration a separate 
validation phase rechecked the de¬ 
sign. Validation agents watched the 
busses to make sure the bus protocols 
were still followed, and measured the 
statistics of bus activity looking for 
bottlenecks. If the top level validation 
was successful, the Project Manager 
would give the OK for the validation 
agents to automatically update the 
project documentation and post the 
ECO in the project file. 
The productivity of her design 

team was based on a concurrent de¬ 
sign paradigm that minimized re¬ 
work, maximize reuse, and optimized 
the architecture for the specific ap¬ 
plication. Using VSI virtual compo¬ 
nents allowed the team to reduce the 
amount of time and bugs introduced 
by data reentry. The virtual compo¬ 
nents plugged directly into the func¬ 
tional layer of the design database 
and were the verified by the test 
layer of the virtual socket interface 
that accompanied each component. 

The ability to reuse individual or 
multiple blocks from old designs in¬ 
creased reliability and productivity. 
The virtual components could be soft 
blocks that needed to be synthesized 
and optimized for new process tech¬ 
nology. They could be firm blocks 
that embedded technology and phys¬ 

ical information, but were still flexi¬ 
ble enough to be molded into differ¬ 
ent shapes without a dramatic 
change in performance. Hard blocks 
provided the highest level of confi¬ 
dence in both performance and phys¬ 
ical layout, but were very technology 
dependent and not very flexible. Us¬ 
ing firm and hard blocks reduced 
synthesis, simulation, and verifica¬ 
tion runs and dramatically reduced 
the number of design iterations. Soft 
blocks were naturally the best vehi¬ 
cle for IP providers which turned out 
new modules at an amazing rate. 

International Teamwork 
In the next month, her team would 

develop several sections in parallel. 
The European team would focus on 
verification and design for test, the 
Japanese team would focus on physi¬ 
cal design and signal integrity, and 
Ashley’s team in the U.S. would com¬ 
plete the architecture and integra¬ 
tion. Having several groups in differ¬ 
ent countries required formal 
program management and data repli¬ 
cation. The Project Manager would 
keep track of the data and tool con¬ 
figurations so designers could trace 
back the origins of new data and 
block inheritance. 

In two months, she’d have to re¬ 
serve a conference room for the pro¬ 
totype demonstration. The team 
could position itself well for the next 
project if they showed a graceful 
degradation in video quality as ad¬ 
versarial testing increased. Having a 
clear priority for the project was key 
for keeping commitments between 
team members. Information technol¬ 
ogy was great for exchanging data 
and having video conferences, but 
teamwork still required a group of 
people who needed each other to 
achieve a common goal. 

Jake Buurma, vice president of 
SID engineering of the Semiconduc¬ 
tor Group for Toshiba America Elec¬ 
tronic Components Inc., also has 
served as senior vice president and 
corporate officer of the former Vertex 
Semiconductor. Mr. Buurma re¬ 
ceived a M.S.E.E.from Santa Clara 
University, and is a member of the 
CICC technical program committee. 
He was a contributing author to the 
book “Talking Chips.” 
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The Information-Gathering Process 
For The Wired Engineer 
Databooks And Datasheets May Soon Become Obsolete As 
Engineers Discover Faster Ways To Retrieve Technical Information. 

As recently as 18 months ago, an engineer 
searching the World Wide Web for product in¬ 
formation on digital signal processors would 

have been lucky to find any information at all. Today, 
using a search engine such as AltaVista, this same en¬ 
gineer will retrieve around 30,000 hits, including any¬ 
thing from press releases and academic articles to ad¬ 
vertisements or any home page containing the words. 
A search on DRAMs will return more than 2000 hits, 
and digital-to-analog converters about 1000 hits. 

Naturally, there are better alternatives than trying to 
wade through this information overload. For example, many 
engineers go directly to the home pages of well-known com¬ 
ponent manufacturers such as Tfexas Instroments (TI), Intel, 
National Semiconductor, and Motorola, as they all have web 
sites that are content rich and easy to search. Most compo¬ 
nent distributors have home pages that also are well-orga¬ 
nized and easy to access. 

Accessing these web sites is much faster than using 
a generic search engine, but can still be time-consum¬ 
ing. For example, there is one manufacturer’s web site 
where it takes nearly 10 minutes just to navigate to 
the first page of component information. It also can 
take a minute or two to print out just one HTML (Hy¬ 
perText Markup Language) page. Furthermore, a dif¬ 
ferent search scheme has to be learned for nearly 
every web site. And products can’t be compared side-
by-side because there’s no way to search and extract 
parametric data on multiple web sites. 
Many engineers also use the proprietary CD-ROMs 

offered by manufacturers and distributors. These CD-
ROMs can be searched through very quickly, but in¬ 
clude only those parts manufactured by the sponsor¬ 
ing company, or those on the distributor’s line cards. 
Furthermore, they cannot be used to easily compare 
parts from competing vendors side-by-side, which re¬ 
stricts the designer’s ability to make the best possible 
component selection. 
Some engineers also use third-party databases of 

information such as the IHS CAPSXpert databases on 
CD-ROM. This family of databases consists of infor¬ 
mation on semiconductors, passive components, multi¬ 
pin cylindrical connectors, and commercial connectors, 
all of which are searchable by characteristics or para¬ 
meters. For example, the CAPSXpert Semiconductor 
Database contains information on nearly 1.8 million 

PAT RICK 
ROMICH 

IHS Engineering Products, 15 
Inverness Way E., Englewood, CO 
80112; (303) 790-0600. 

devices from more than 1100 manufacturers, and is 
now available via the Web in a version based on 
CADIS’ “Kakatoa” graphical-user interface (GUI) and 
search engine. 

Given the tremendous amount of information now 
available in electronic format, it is interesting to note 
that many of today’s engineers still prefer databooks. 
In fact, earlier this year IHS sent questionnaires to 
1000 design engineers and engineering managers. 
Among the questions asked was “Please rate on a scale 
of 1-5 (with 5 being the highest) your preference in 
data sources.” Databooks scored the highest with an 
average of 4.1. More than 50% of those who responded 
said they thought databooks were easiest to use, and 
45.3% rated them most trustworthy. 
Why do designers continue to prefer printed data¬ 

books and datasheets? This likely has to do with time 
constraints. Product lifetimes are short and getting 
shorter. Rapid product innovation and development 
has become paramount in maintaining profit margins 
and revenues. As a result, engineers today have less 
time to generate designs and to research parts. 

Pinnacles And SGML 
Some of the problems associated with manufacturer 

web sites are being eliminated due to the efforts of the 
Pinnacles Group. This consortium of National Semi¬ 
conductor, Texas Instruments, Hitachi, Motorola, 
Philips Semiconductors, and others is developing a se¬ 
ries of standards for electronic publications called the 
Pinnacles Component Information Standard (PCIS). 
The format chosen by this group is SGML (Standard 
Generalized Markup Language) because it easily mod¬ 
els the information normally contained in semiconduc-
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tor datasheets. SGML also handles 
information in tables the way it is 
normally displayed in datasheets. 
This means users will eventually be 
able to search the tables for informa¬ 
tion or parse it for import into design 
tools. 

This user-friendly format provides 
customers with improved access to 
component information. It also 
makes it possible (at least in theory) 
to compare parts from different man¬ 
ufacturers side-by-side. 

Today’s version of PCIS also includes 
empty “binders” that can hold informa¬ 
tion on Spice models and emulators. “We 
do not include the models themselves,” 
says Jeff Barton, TI’s representative to 
Pinnacles, “but the binders can contain in¬ 
formation describing the models with the 
dates they were created or revised, and 
pointers to the actual models them¬ 
selves.” On the other hand, testing has 
shown that this binder scheme requires 
tighter integration and more structure, 
and this will be addressed in the next gen¬ 
eration of PCIS. 

ECIX: The Next Generation 
The Pinnacles Group is already 

looking toward a next generation of 
standards that will be called the 
Electronic Component Information 
Exchange (ECIX). TI’s Jeff Barton 
says that PCIS today is a “one-way 
street.” It allows information to be 
extracted from electronic datasheets 
and imported into EDA tools, but not 
vice-versa. Barton believes the next 
generation of Pinnacles standards 
will include tools capable of extract¬ 
ing parameters directly from silicon 
design systems to populate SGML 
documents. This will help to further 
automate the publishing process, and 
improve document currency. 

Design Reuse Of IP 
The next significant trend for the 

wired engineer will be the purchase 
of reusable designs or intellectual 
property (IP) via the World Wide 
Web. These design elements will con¬ 
sist largely of “hard” and “soft” cores 
and megacells. The hard cores are 
proprietary design elements sup¬ 
plied by silicon vendors for use in 
systems on silicon. And the soft cores 
will be supplied by either silicon ven¬ 
dors or third-party core developers 
for use in systems in silicon. 

Rita Glover, president and princi¬ 
pal analyst of "EDA Today,” believes 
that there will be more use of the In¬ 
ternet to distribute information 
about cores for design selection dur¬ 
ing the next 12 to 18 months. She 
feels this will further expand into on¬ 
line sales of the IP that supports such 
a component, for example, symbols, 
models, and test benches. This de¬ 
sign reuse makes sense for many 
manufacturers as they see design cy¬ 
cles grow shorter and process 
geometries smaller. In fact, an associ¬ 
ation known as the Virtual Socket In¬ 
terface Alliance (VSIA) has already 
been formed to develop standards for 
these systems. Either VSIA or PCIS 
needs to tackle standards for the doc¬ 
umentation that will be required, 
such as simulation models, schematic 
diagrams, debuggers, and informa¬ 
tion on the original designer’s inten-

The Next Significant 

Trend For The Wired 

Engineer Will Be The 

Purchase Of Reusable 

Designs Via The WWW. 

tions. Ms. Glover also believes that 
PCIS will be an effective means for 
distributing IP, if EDA-related en¬ 
hancements can be added quickly 
enough. 

Companies such as Xilinx, Altera, 
Actel, and Lucent are already selling 
the reuse of cores, and at least one 
company has been formed to broker 
IP. 

Intranet Vs. Internet 
Our crystal ball also tells us that 

the longer-term answer for many 
wired engineers will not be the Inter¬ 
net, but a corporate Intranet. This is 
due to: 

Performance. You’ve probably en¬ 
countered this issue already (the 
long wait for a server that never re¬ 
sponds, or the time it takes to make a 
connection because of heavy Internet 
traffic). This can just kill the produc¬ 
tivity of engineers. While bandwidth 
is bound to improve with the efforts 

of the major telecomm companies 
such as AT&T, MCI/BT and TCI, and 
with the introduction of more In¬ 
tranet-based technologies, it seems 
likely that performance will continue 
to be an issue for at least the next 12 
months. 

Information integration. Many com¬ 
panies need to integrate external infor¬ 
mation with their coiporate databases. 
For example, several large manufactur¬ 
ers have integrated their preferred parts 
and preferred vendor data with the IHS 
Xpert Semiconductors database using 
IHS’ Congruity Component Information 
Management Systems. This allows them 
to link their internal information with 
IHS’ component information, as well as 
the Xpert databases of information on 
worldwide commercial standards, mil 
specs and standards, and vendor catalogs, 
to preside their designers with access to 
all the technical information they need. 

Replacement parts. The Internet 
can’t easily provide information on 
replacement parts. Yet, this is criti¬ 
cal for companies whose products 
have long life cycles. For example, 
IHS works with DoD-oriented manu¬ 
facturers whose product life cycles 
are 12 to 15 years. When one of their 
parts becomes obsolete, they must be 
able to quickly find pin-for-pin re¬ 
placements, upgrades, or down¬ 
grades (depending on the particular 
application). 

In comparison, a corporate In¬ 
tranet offers enhanced security, and 
allows external information from 
third parties to be integrated with 
existing databases. A corporate In¬ 
tranet also offers significant perfor¬ 
mance advantages, and can include 
whatever information is important to 
the company, including data on re¬ 
placement parts. 

More Intelligent Information 
Over the next few years, engi¬ 

neering information will become 
more intelligent as new kinds of data 
are added to component databases, 
and existing databases combined to 
form new, more intelligent versions. 
IHS has developers today working 
on integrating the company’s compo¬ 
nent databases with its military and 
commercial standards databases. 
This will enable users to find a part, 
then immediately view any applica¬ 
ble commercial or military stan-
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dards. Ultimately, interpretive infor¬ 
mation may be added to this informa¬ 
tion so that designers can access 
“how to” articles, as well as simula¬ 
tors, flow charts, templates, or other 
related files. 
The next few years also will see 

new, specialized collections added to 
the Web, including databases of pc-
board connectors, switches and re¬ 
lays, metallic materials, and plastics. 
These databases are likely to be 
SGML-based, and parametrically 
searchable. 
How does IHS see the future of 

engineering information? To answer 
this question requires looking at how 
IHS has evolved and where it is 
heading. The company was originally 
founded by an engineer who thought 
that there must be a better way to lo¬ 
cate products than by searching 
through dozens of industrial cata¬ 
logs. Since then, the company’s aim 
has been to help engineers work 
faster and smarter by providing 
them with easy access to the product 
information they need. The com¬ 
pany’s objective also has been to de¬ 
liver this information in whatever 
form customers need, whether by mi¬ 
croform, CD-ROM, network, or now, 
increasingly via the World Wide 
Web. 

In the years ahead, the Web will 
play a significant part in the “com¬ 
merce” of technical information. 
However, the advent of corporate or 
private networks using Internet 
technologies will play an equally sig¬ 
nificant role. Most of the reasons for 
this are discussed elsewhere in this 
article (the Internet’s problems of 
performance, information integra¬ 
tion, depth of coverage, and, espe¬ 
cially, security). 

There also is the possibility of the 
development of “Extranets,” or In¬ 
tranets extended out of the bound¬ 
aries of the enterprise to include in¬ 
formation and applications from 
customers and partners such as IHS. 
It is likely that these Extranets will 
be based on the Internet Inter-ORB 
Protocol (HOP). HOP will prove es¬ 
pecially important because it pro¬ 
vides a system by which objects can 
request services from one another 
across a wide variety of platforms or 
database systems. 

It is believed that, ultimately, 

companies will use this open stan¬ 
dard to integrate their applications 
with this type of data and tools, and 
to also make their information and 
resources available to customers and 
other partners. In time, these Ex¬ 
tranets are likely to replace the In¬ 
ternet as the “channel” of choice for 
the exchange of technical informa¬ 
tion, because they offer all the bene¬ 
fits of the Internet, the platform in¬ 
dependence, the standardized GUI 
and the open standards, but none of 
the disadvantages expect cost. 

Information In 3 Years? 
At a recent conference, one of the 

In The Years Ahead, 

The Web Will Play A 

Significant Part In The 

"Commerce" Of 

Technical Information. 

speakers used the term “Internet 
years,” defining four Internet years 
as about one normal year. The term 
“information years” could be used 
much the same way, to represent the 
speed at which engineering informa¬ 
tion is changing and improving. 

For example, in 1959, IHS began 
publishing information for engineers 
on microfilm. It took 29 years to 
move from publishing information on 
microfilm to CD-ROM publishing. 
But it took only three years to move 
from standalone CD-ROM systems 
to CD-ROM networks, and just a 
year to move this information onto 
the Internet. 

The speed of change makes it ex¬ 
tremely risky to try to guess how an 
engineer might see technical infor¬ 
mation in as little as three years. 
However, it seems likely that he or 
she will receive information via a cor¬ 
porate Intranet or an Extranet, and 
that all component-related data will 
include at least some intelligence. 
For example, an engineer could be 
developing a new personal communi¬ 
cations device. First, the engineer 
clicks on a database icon and opens a 
window with a “tree” of components. 

He or she navigates down this tree 
until he reaches variable attenua¬ 
tors. Clicking on these words acti¬ 
vates a box containing a list of para¬ 
meters. He scrolls down to current 
drain and enters 2.7 V and <25 mA. A 
few seconds later, the system reports 
that the company’s preferred parts 
database contains no attenuators 
with these characteristics. It then 
displays a list of preferred vendors 
who manufacture attenuators. When 
a search of these vendors fails to turn 
up the right part, the system dis¬ 
plays a list of attenuators and the re¬ 
quired parameters from all potential 
vendors. 

As the engineer clicks on each part 
in turn, the system displays the price 
of the part, its availability, history, 
reliability, manufacturability, and a 
list of files associated with the part, 
such as associated industry and mili¬ 
tary specifications, models, and simu¬ 
lators. It also generates a list of arti¬ 
cles published recently on low power 
design techniques. The engineer re¬ 
views this information, chooses an at¬ 
tenuator, and orders a simulation 
model from the manufacturer. 

Because the personal communica¬ 
tions device is to be marketed world¬ 
wide, the engineer next activates a 
list of all associated standards. He or 
she finds an applicable CCITT stan¬ 
dard, and revises the design to mak 
sure it will be in compliance. He or 
she then opens a separate window | 
containing the electrical and physical 
characteristics of the device, it' 
schematic symbol, and a functional 
block diagram. The engineer then 
clicks on the symbol for the attenua¬ 
tor and places it on the schematic lay¬ 
out. 

While all this information may 
seem to reside locally on the com¬ 
pany’s Intranet, the engineer has ac¬ 
tually been accessing information on 
an Extranet consisting of his com¬ 
pany’s preferred parts and preferred 
vendors databases, IHS’s Xpert 
databases of component and world¬ 
wide standards information, a third-
party database of reliability and 
manufacturability data, and the at¬ 
tenuator manufacturer’s database of ■ 
cost and availability information. 

Meanwhile, the engineer’s ma 
ager, who has been monitoring t • 
design, sees that a system-on-silic $ 
- - Æ 
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Lambda’s RM, PM 
and PP Series 

Over 200 

low profile 

DC-DC converters 

with single, dual 

and triple 

outputs, 

up to 100W. 

Lambda’s low profile DC-DC converters are 

designed specifically for distributed power 

architectures in the telecom and computer 

markets. Their low profiles, down to .33" or 

less, are ideal for use in tight card pitch 

applications such as ATM switches, LAN’s and 

cellular base stations. And they comply with 

worldwide safety agency approvals such as 

UL, CSA, EN60950, Bellcore and ETSI - as 

required for the telecommunications market. 

Lambda’s low profile DC-DC converters are 

extremely reliable because they’re designed 

with 100% SMT technology. This eliminates 

point to point wiring, the most frequent cause 

of failures in a DC-DC converter. They are 

manufactured on highly automated contin¬ 

uous flow production lines, so Lambda can 

support production level quantities in a 

timeframe which adheres to today’s 

aggressive delivery requirements. 

Count on Lambda to provide the DC-DC 

Converters you need, when you need them. 

Just call 1-800-LAMBDA-4. 



RM, PM and PP Series Features 

Low Profile Low .33" profile is ideal for telecommunications applications 
that require narrow card pitch - ATM switches, LAN’s and 
multimedia systems. 

No Heatsink Lambda’s RM, PM and PP Series operate up to full output 
Required power without an external heatsink, making tight card pitch 

requirements possible and lowering total system costs. 

Broad Product Lambda provides over 200 models in single, dual and triple 
Range outputs, from 1W to 100W. This allows the use of standard 

models, thereby minimizing design cycle time, eliminating 
NRE for spec development, and shortening production 
leadtime. 

5, 12, 24 and 48V Four input voltage ranges from 5V to 48V for diverse 
Nominal Inputs applications. 

Telecom Lambda’s RM and PM Series meet the stringent 
Approvals requirements for telecommunications applications as defined 

by Bellcore and ETSI (European Telecommunications 
Standards Institute). This minimizes the risk during critical 
system approval stages. 

Worldwide Safety Safety Agency approvals to UL1950, EN60950 and 
CSA234M90 ensure compliance throughout the world. 

Overvoltage Overvoltage protection is included on all single output models 
Protection and on the main outputs of dual and triple output models, 

protecting logic circuitry from catastrophic failures. 

No Electrolytic These converters do not use life-limiting electrolytic 
Capacitors capacitors, eliminating planned system maintenance in 

central office or remote site applications. 

High Efficiencies Lambda's RM Series leads the industry with efficiencies of 
90% for 5V @ 100W, with 30% less power dissipation than 
typical standard converters - without a heatsink. 

Built In EMI Lambda’s PM and RM Series contain integral EMI filtering, 
decreasing the amount of external components required for 
total system compliance. 



RM, PM and PP Series Single Outputs 

24V INPUT 48V INPUT (V) (W) (A) 5V INPUT 

MAXIMUM OUTPUT RATINGS 
VOLTAGE POWER CURRENT MODEL 

12V INPUT 

UNIT PRICE PER 
DELIVERED QUANTITY 
1 10 100 

2.0 12.00 6.00 _ — — RM30-48-2/TEL $135 $116 $105 

2.0 20.00 10.00 _ _ _ RM50-48-2/TEL 175 145 130 

2.0 40.00 20.00 _ _ _ RM100-48-2/TEL 200 185 166 

3.3 4.20 1.27 

3.3 8.40 2.55 

3.3 15.00 5.00 

3.3 19.80 6.00 

3.3 24.75 7.50 

3.3 33.00 10.00 

3.3 66.00 20.00 

PM05-12S03 PM05-24S03 PM05-48S03 — — 46 

PM10-12S03 PM10-24S03 PM10-48S03 51 47 46 

PM15-12S03 PM15-24S03 PM15-48S03 — — 78 

— — RM30-48-3.3/TEL 135 116 105 

PM30-12S03 PM30-24S03 PM30-48S03 99 97 83 

RM50-48-3.3/TEL 175 145 130 

RM1 00-48-3.3/TEL 200 185 166 

PP1 0-5-5 

5.0 100.00 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

30.00 

50.00 

1.50 

3.00 

5.00 

10.00 

15.00 

20.00 

30.00 6.00 

6.00 

10.00 

20.00 

0.30 

0.60 

1.00 

2.00 

3.00 

4.00 

PP1R5-5-5 

PP3-5-5 

PP1R5-24-5 

PP3-12-5 

PM05-12S05 

PM10-12S05 

PM15-12S05 

PM20-12S05 

PM30-12S05 

PP1R5-24-5 PP1R5-48-5 24 22 

PP3-24-5 PP3-48-5 29.50 27 

PM05-24S05 PM05-48S05 

PM10-24S05 PM10-48S05 51 47 

PM15-24S05 PM15-48S05 

PM20-24S05 PM20-48S05 84 83 

PM30-24S05 PM30-48S05 99 97 

RM30-48-5/TEL 135 116 

RM50-48-5/TEL 175 145 

RM100-48-3.3/TEL 200 185 

19 

23 

46 

46 

78 

81.50 

88 

105 

130 

166 

0.12 12.0 

12.0 
12.0 
12.0 

1.44 

3.00 
5.00 

10.00 

0.50 
0.42 

0.83 

PP1R5-5-12 

PP3-5-12 

PP1R5-48-12 

PP3-48-12 
PM05-48S12 

PM10-48S12 

PP1R5-12-12 

PP3-12-12 
PM05-12S12 

PM10-12S12 

PP1R5-24-12 

PP3-24-12 
PM05-24S12 

PM10-24S12 

12.0 15.00 1.25 
12.0 20.00 1.67 

12.0 30.00 2.50 

PM15-12S12 PM15-24S12 PM15-48S12 

PM20-12S12 PM20-24S12 PM20-48S12 

PM30-12S12 PM30-24S12 PM30-48S12 

24 22 19 

29.50 27 23 
— 46 

51 47 46 

— — 78 
84 83 82 

99 97 88 

15.0 1.50 

15.0 3.00 

15.0 5.00 
15.0 10.00 

15.0 15.00 

15.0 20.00 

15.0 30.00 

0.10 PP1R5-5-15 PP1R5-12-15 PP1R5-24-15 PP1R5-48-15 

0.20 PP3-5-15 PP3-12-15 PP3-24-15 PP3-48-15 

0.33 — PM05-12S15 PM05-24S15 PM05-48S15 
0.67 — PM10-12S15 PM10-24S15 PM10-48S15 

1.00 — PM15-12S15 PM15-24S15 PM15-48S15 

1.33 — PM20-12S15 PM20-24S15 PM20-48S15 

2.00 — PM30-12S15 PM30-24S15 PM30-48S15 

24 22 19 

29.50 27 23 

— — 46 

51 47 46 

— — 78 

84 83 82 

99 97 88 

Features 
BUILT IN INRUSH AGENCY 

90% EFFICIENCY EMI FILTERING LIMITING APPROVALS 



RM, PM and PP Series Dual Outputs 

MAXIMUM OUTPUT RATINGS 
VOLTAGE POWER CURRENT 

(V) (W) (A) 5V INPUT 
MODEL 

12V INPUT 24V INPUT 48V INPUT 

±12V 

±12V 

±12V 

±12V 

±12V 

±12V 

±12V 

1.44 

2.88 

5.00 

10.00 

15.00 

20.00 

30.00 

0.06 PPD1R5-5-1212 PPD1R5-12-1212 PPD1R5-24-1212 PPD1R5-48-1212 

0.12 PPD3-5-1212 PPD3-12-1212 PPD3-24-1212 PPD3-48-1212 

0.21 — PM05-12D12 PM05-24D12 PM05-48D12 

0.42 PPD10-5-1212 PM10-12D12 PM10-24D12 PM10-48D12 

0.63 — PM15-12D12 PM15-24D12 PM15-48D12 

0.83 — PM20-12D12 PM20-24D12 PM20-48D12 

1.25 — PM30-12D12 PM30-24D12 PM30-48D12 

UNIT PRICE PER 
DELIVERED QUANTITY 
1_ 10 100 

$25.50 $23.50 $20.50 

33 30 24 

— — 47 

52 48 47 

— — 80 

87 86 85 

100 98 95 

±15V 

±15V 

±15V 

±15V 

±15V 

±15V 

±15V 

±15V 

1.50 

3.00 

5.00 

6.00 

10.00 

15.00 

20.00 

30.00 

0.05 

0.10 

0.17 

0.20 

0.33 

0.50 

0.67 

1.00 

PPD1R5-5-1515 

PPD3-5-1515 

PPD6-5-1212 

PPD10-5-1515 

PPD1R5-12-1515 

PPD3-12-1515 

PM05-12D15 

PPD6-12-1515 

PM10-12D15 

PM15-12D15 

PM20-12D15 

PM30-12D15 

PPD1R5-24-1515 

PPD3-24-1515 

PM05-24D15 

PPD6-24-1515 

PM10-24D15 

PM15-24D15 

PM20-24D15 

PM30-24D15 

PPD1R5-48-1515 

PPD3-48-1515 

PM05-48D15 

PPD6-48-1515 

PM10-48D15 

PM15-48D15 

PM20-48D15 

PM30-48D15 

25.50 

33 

46 

52 

87 

100 

23.50 20.50 

30 24 

47 

42.50 36 

48 47 

— 80 

86 85 

98 95 

RM, PM and PP Series Triple Outputs 

MAXIMUM OUTPUT RATINGS 
VOLTAGE POWER CURRENT MODEL 

(V) (W) (A) 5V INPUT 12V INPUT 24V INPUT 48V INPUT 

UNIT PRICE PER 
DELIVERED QUANTITY 
1 10 100 

3.3 30 7.00 

±12 1.00 

5.0 30 5.00 

±12 1.00 

PM30-12T03-12 PM30-24T03-12 PM30-48T03-12 $105 $104 $101 

PM30-12T05-12 PM30-24T05-12 PM30-48T05-12 105 104 101 

Features 
ETSI & BELLCORE 

EMI FILTERING APPROVALS 5VOLT INPUTS 



Outline Drawings PM05, PM10 Series 

0.040 OIA. 
G) 

Note: Dimensions are in inches except dimensions in ( ) are in mm. Net weight is 1.0 oz. 

Outline Drawings 

Outline Drawings 

Outline Drawing 

Dimensions 

Note: Dimensions are in inches. 

Outline Drawing 

Dimensions 

PM15, PM20 Series 

PM30 Series 

RM Series 

PP Series 

Note: Dimensions are in inches except dimensions 
in ( ) are in mm. Net weight is 1.5 oz. 

Note: Dimensions are in inches except dimensions 
in ( ) are in mm. Net weight is 1.5 oz. 

RM30/TEL RM50./TEL RM100.TEL 

A 2.56 3.86 4.57 

B 1.80 3.50 4.20 

Singles Duals 

Dim. PPIR5- PP3' PP6/PP10* PPD1P5 PPD3 PPD6/10 

A N/A N/A N/A 0.3" .4" .4" 

B i.r 1.6" 1.6" 1.1" 1.6" 1.6" 

C .827" 1.10" 1.65" .827" 1.10" 1.65" 

D 1.30" 1.85" 1.85“ 1.30" 1.85“ 1.85" 

'Note: Pin 5 is not used on single output models 



RM, PM and PP Series DC-DC Converter Specifications 

DC Input 
PP Series 
PP and PM Series 
PP and PM Series 
PP Series 
PM Series 
RM Series 
RM “TEL" Series 

Efficiency 

2V 
RM Series 80% 
PM Series 
PP Series 

5V Input 4.5-7.2VDC 
12V Input 9-18VDC 
24V Input 18-36VDC 
48V Input 32-63VDC 
48V Input 36-75VDC 
48V Input 36-60VDC 
48V Input 36-75VDC 

Output Voltage 
3.3V 5V 12V, 15V 

86% 90% 
73% 78% 79% 

Regulated Voltage 
line regulation .... 20mV on the RM Series. 0.2% for 

main and dual outputs of the PM 
Series, 3% for auxiliary outputs of 
triple output PM Series modules 
over full input line range with 
constant load. 0.4% on the 
PP Series. 

load regulation ... 40mV on the RM Series. 1% for main 
outputs of the PM Series from 10% 
load to 100% load with constant input 
line .8% on auxiliary outputs of triple 
output PM Series models from 25% 
to 100% load, and with greater than 
5W main output load. 0.6% on the 
PP Series. 

ripple and noise. . . 100mV pk-pk on the RM Series. 
75mV pk-pk on the 5V and 3V 
outputs of the PM Series. 120mV 
pk-pk for 5V outputs of the PP Series 
and 12V outputs of the PM 
Series.150mV pk-pk on 12 and 15V 
outputs of the PP Series. 

Temperature 
Coefficient . 0.03% °C. 

Setpoint Accuracy 
±1% on the main outputs of PM Series modules. 1.5% 
for auxiliary outputs of PM Series. ±5% on PP Series. 

Output Adjustment 
The RM Series, PM15, PM20 and PM30 outputs can be 
adjusted ±10% using resistive or voltage programming. 

Overload Protection 
The RM Series has constant current limiting with 
shutdown after 0.5-1.5 seconds. 
PM Series models have current limiting to protect the 
load and converter from overload. 
Avoid overloading auxiliary outputs on the PP Series for 
greater than 30 seconds. 

Overvoltage Protection 
RM modules provide latching overvoltage shutdown. 
All PM Series models are provided with overvoltage 
clamps: 
Vo Clamp Level 
3.3V 3.7-4.7V 
5V 6.0-6.6V 
12V 13.1-14.0V 
±12V 26-30V 
15V 16.37-1 7.5V 
±15V 32.5-37.5V 

Remote On/Off 
The RM Series, PM15, PM20 and PM30 models include 
remote on/off via a TTL pin. 

Alarm and Reset 
RM modules are designed to give a TTL alarm status 
when the module output is below a specified value. This 
signal and the error status can be reset by applying a 
TTL reset signal. 

Operating Temperature Range 
-25°C to +85°C (+100°C Base plate) on the RM Series. 
Consult the factory for -40°C start-up. 
-25°C to 105°C on the PM Series with derating (consult 
derating charts. Full load up to +70°C with forced air on 
all models. Consult the factory for -40'C start-up. 
-20°C to +71°C on the PP Series. Derate linearly above 
+50°C from full load to 20% at +71°C. 

Storage Temperature Range 
-40°C to +105°C on the RM Series and the PM Series. 
-40°C to +85°C on the PP Series. 

Isolation Rating 
RM Series: 1500VDC input to output; 50 VAC input to 
case; 500VDC output to case. (2500VDC input to output 
for the “TEL" versions.) 
PM Series: 900VAC, 1500VDC, input to output on 48V 
input models; 500VAC, 700VDC input to output on 12/24 
input models; 10MÍ2 output to chassis at 25°C, 75% RH. 
PP Series: 500VAC (<5mA) input to chassis and input to 
output; >100MQ output to chassis at 500VDC, 25°C and 
70% Humidity. 

Physical Data 
Package Weight 
Model (grams) 

RM100/TEL 170 
RM50./TEL 100 
RM30./TEL 62 
PM05/10 28 
PM 15/20 43 
PM30 71 
PP1R5 15 
PPD1R5 15 
PP3 25 
PPD3 25 
PP6 30 
PPD6 30 

Dimensions 
(inches) 

2.36 X 0.31 X 4.57 
2.36 X 0.31 X 3.86 
2.35 X 0.31 X 2.56 
1.00x 0.33x2.00 
1.60 x 0.33x2.00 
2.50 X 0.33 X 3.00 
1.29x0.31 X 0.81 
1.29 X 0.31 X 0.81 
1.84 X 0.31 X 1.09 
1.84x0.31 X 1.09 
1.84x0.31 X 1.65 
1.84x0.31 X 1.65 

Agency Approvals 
The PM Series Meets: 
EMI: EN55022 Level B, FCC Part 15 Level B, Bellcore 
TA-NWT-001089 (an external capacitor and chip 
inductor may be required for some models. Consult the 
factory for application notes). 

Input Transients: IEEE-C62.41-1980 (0-.5ms 100kHz ring¬ 
wave), ETSI Standard ETS300-132 (100V 10Joule pulse). 
Inrush: ETSI Standard ETS300-132 (<50A peak), Bellcore. 
Safety: UL1950, CSA234, EN60950. Consult the factory 
for BABT. CE Mark (Low Voltage Directive). 
The RM “TEL" Series meets UL1950, CSA234 and 
EN60950. 
Contact the factory for information on the RM Series and 
PP Series. 

Guarantee 
The RM Series is guaranteed for 3 years for operation 
within published specifications. The PM and PP Series 
are guaranteed for 2 years for operation within published 
specifications. 
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INSIGHTS FORECAST 

consisting of the microprocessor, the 
memory, a digital signal processor 
and some kind of custom logic could 
be used in place of separate compo¬ 
nents, and that this would help re¬ 
duce both the cost and the design 
time. He e-mails his thoughts to the 
engineer who then orders the system 
and associated files, including a simu¬ 
lation model, schematic diagrams 
and a debugger. 
As our engineer’s design pro¬ 

gresses towards completion, a manu¬ 
facturing engineer in Malaysia moni¬ 
tors it for manufacturability, and a 
buyer monitors it for cost. At several 
points during the design process, the 
Malaysian engineer e-mails the engi¬ 
neer suggestions for components 
that would simplify manufacturing, 
and deliver approximately the same 
performance. And the buyer sug¬ 
gests several component substitu¬ 
tions that would cut product costs 
without effecting performance. 

In other words, the engineer of the 
future will be able to access many 
times the information he can today, 
and in just minutes. He or she will 
generate better designs because 
they can be tested for manufactura¬ 
bility and reliability before the de¬ 
sign is finalized. Cycle times will 
shrink even further as engineers 
learn to buy and use logic blocks or 
systems-on-silicon. Designs will im¬ 
prove because it will be easier for en¬ 
gineers to compare more parts side-
by-side and, thus, make better 
selections. Products will be more 
competitive worldwide because they 
can be designed to the appropriate 
standards right from the beginning. 
Design reuse can help reduce costs. 
Less rework will be required be¬ 
cause everyone involved in the de¬ 
sign process can have their input con¬ 
sidered before the design is finalized. 
And designs can be tested faster and 
easier using models, simulators, de¬ 
buggers, and real-time operating 
systems. 

Patrick Romich, president of IHS 
Engineering Products, has been with 
IHS for 13 years. He has been a sales 
representative and general manager 
of the company’s Federal Region. 
Prior to becoming president of IHS 
Engineering Products, he was the 
company’s vice-president of sales. 
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Coping With Convergence: The 
Future Of Wireless System Design 
Designing The Wireless Products For 
The Next Century Requires Vision, 
Technology, And The Right Design Tools. 

If we extrapolate the current rate of growth in wire¬ less communications and examine the demands of 
the late nineties global lifestyles, we can begin to 

get a glimpse of what may be lying ahead of us at the 
turn of the century. This view is dominated by the de¬ 
mand for communication at any time or place, facili¬ 
tated by affordable, high-quality, mobile communica¬ 
tion products. The associated system design 
complexity required to handle multiple forms of 
communication (voice, data, and multimedia) on a 
global scale necessitates the application of new tech¬ 
nologies and system design methodologies which are 
just beginning to surface. 

Today’s emerging multimode, multiband handsets 
are precursors to the Universal Mobile Telecom Ser¬ 
vices (UMTS). The next generation of handsets will 
require integration of many diverse technologies such 
as multiple variable-rate speech coders, multiband and 
wideband RF components, different forms of modula¬ 
tion, and multiple access as well as diverse receiver ar¬ 
chitectures conforming to various cordless, PCS/PCN, 
paging, messaging, cellular, and satellite communica¬ 
tion technologies. Efforts are currently underway at 
various system design and design-automation houses 
to address these complex design issues. 
The path towards UMTS will require integrating 

these diverse technologies based on such future build¬ 
ing blocks as several-hundred-MIPs processors, pro¬ 
grammable-architecture processors and ICs, wide¬ 
band data converters running at more than 100 
Msamples/s, digital IF processing, and multiband RF 
conversion blocks. This all leads to the concept of soft¬ 
ware-defined radio, and the significance of the role of 
software in future system architecture that embody 
new levels of programmability. 

The UMTS Superset 
Multiband, multimode handsets address the needs 

of the end user in keeping in touch at home, on the 
road, and in the office via the same handset and mo¬ 
bile telephone number. This arrangement requires 
the integration of various existing and upcoming 
cordless, cellular, PCS, paging, and satellite forms of 
mobile communication (see the figure). These include 
existing TDM A and CDMA digital cellular/PCS stan¬ 
dards such as GSM, DCS1S00, IS-136, and IS-95, in 

HOMAYOON 
S A A M 

Alta Group, 555 Mathilda Ave., 
Sunnyvale, CA 94086; (408) 523-
4600; e-mail: hs@cadence.com 

addition to cordless standards such as DECT, CT2, 
and PHS. Various paging standards such as Flex, Re¬ 
Flex, ERMES, and POCSAG also will be possible 
candidates for the multimode handset, depending on 
its feature set. 

These multimode handsets will require a melange of 
speech coding, channel coding, modulation, and multi¬ 
ple-access techniques as found in the above standards. 
F or example, such speech coders as the Enhanced Full 
Rate vocoder (EFR) of GSM, Enhanced Variable Rate 
Coder of IS-95, and the PSI-CELP of the Pacific Digi¬ 
tal Cellular (PDC) will need to be implemented within 
the same handset. Various modulation techniques such 
as GMSK, DQPSK, and DS-Spread Spectrum along 
with their corresponding receiver structures such as 
MLSE equalizer, and DFE equalizer with channel 
tracking and rake-receiver structure will need to be 
implemented with their diverse requirements for sam¬ 
pling rate, analog-to-digital resolution, and MIPs of 
processor loading among others. 

But the vision of UMTS includes the multimode 
functions as only one component of the universal 
handset, and goes beyond existing voice and messag¬ 
ing technologies. It also includes the promise of wire-
line quality and capacity of information access as ex¬ 
emplified in such high-bit-rate standards as ADSL 
and HDSL (used for carrying multimedia forms of 
information such as compressed audio and video). 
For example, the European RACE Mobile Project 
has specified a 2-Mbit/s target data rate conforming 
to the HDSL standard which may be allocated based 
on demand to the mobile terminal. This specification 
is based upon the idea that mobility should not im¬ 
pact the type and quality of communication needed 
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by the user. 
These future technolo¬ 

gies will require the imple¬ 
mentation of additional 
wideband receiver architec¬ 
tures. They will conform to 
such modulation techniques 
as discrete multitone (DMT) 
or orthogonal frequency di¬ 
vision multiplexing 
(OFDM). These techniques 
are known for their inher¬ 
ently superior properties in 
combating mobile-channel 
impairments, such as fre¬ 
quency selective fading and 
inter-symbol interference. 
These qualities are espe¬ 
cially important because 
channel impairment tends 
to intensify as the transmis¬ 
sion symbol rates are in¬ 
creased. Adaptive adjust¬ 
ment of the bit rate on the 
narrow-band channels mak¬ 
ing up the DMT channel based on 
channel characteristics are addi¬ 
tional challenges to the system de¬ 
sign of such handsets. 

Undoubtedly, the UMTS system 
goals are quite ambitious and the de¬ 
sign tasks at hand, from the RF 
front-end to the baseband signal pro¬ 
cessing and multiprotocol software 
running on the microcontroller, are 
quite daunting. However, a three¬ 
pronged advance in the underlying 
semiconductor technologies compris¬ 
ing the wireless system is pointing 
the way to some relief in the system 
engineering and design tasks. 

pliers, numerically controlled oscilla¬ 
tors, and digital filters, undesirable 
effects and considerations such as 
mixer/oscillator nonlinearities, cali¬ 
bration, temperature drift, and align¬ 
ment can be put to rest. Further¬ 
more, a digital IF receiver can be 
easily integrated with a baseband 
processor. This technique enables the 
receiver to be easily reprogrammed 
via its own software, accommodating 
changing parameters such as re¬ 
ceiver bandwidth, sampling rate, and 
resolution. 

High-Speed DSP Processors 
By one estimate, the performance 

figures of programmable DSPs have 
tripled in the past seven years to 120 
MIPS, and will reach 500 MIPS early 
in the next decade. While the proces¬ 
sor speed in itself will enable the in¬ 
tegration of such functions as voice 
recognition, acoustic echo cancella¬ 
tion, and spread-spectrum functions 
within the same processor, unprece¬ 
dented processing power also will be¬ 
come available from the integration 
of several processors (DSP or micro) 
within the same device. Such a multi¬ 
processor architecture for baseband 
and voiceband has multiple advan¬ 
tages. These include distribution of 
the processing load, a better peak-to-
average MIPS ratio, simplification of 
the baseband process scheduler and 

RTOS design, and finer 
granularity of the system¬ 
level power control. This ap¬ 
proach to the baseband de¬ 
sign has already been 
recognized and implemented 
in the form of processor plus 
coprocessor architectures. 
They integrate such units as 
Viterbi coprocessors or 
vocoder accelerators with 
the main DSP engine. Soft¬ 
ware programmability of the 
entire baseband/IF will nat¬ 
urally benefit the system de¬ 
sign by shortening the de¬ 
sign cycle and providing 
high flexibility in the design. 

Reconfigurable 
Architectures 
One of the quiet undercur¬ 
rents of electronic design 
has been the advance of 
field-programmable ICs in 

such forms as FPGAs, flash memo¬ 
ries, and interconnect devices 
(FPICs). While this technology has 
been mostly limited to the prototyp¬ 
ing and design-exploration domains, 
new innovations put it squarely at 
the center of the future device archi¬ 
tectures. This advance could result in 
plastic hardware architectures that 
could be configured in milliseconds to 
suit the need at hand. 

This level of programmability will 
form the foundation of a new and 
powerful technology that will allow 
the future system designer to create 
smart systems capable of transform¬ 
ing their interconnections, architec¬ 
tures, and instruction sets in real 
time to work with the task at hand. 
Such systems could be programmed 
to support a variety of different 
vocoders, modulation systems, and 
channel-adaptation algorithms. The 
demands of designing these complex 
systems will extend the concept of 
software design to include this new 
programming paradigm, opening the 
way for new software design tools 
and concepts to emerge. 

New Tools To The Rescue 
It is unimaginable that the above 

system design complexities and tech¬ 
nologies can be managed without ap¬ 
propriate tools becoming available to 
the future system designers. The di¬ 

Digital IF Processing 
The apparently endless miniatur¬ 

ization of semiconductor technology 
is giving rise to the availability of 
wideband data converters approach¬ 
ing 100 Mbit/s. This same phenome¬ 
non has been responsible for the digi¬ 
tization of large sections of the 
receiver subsystems which, up to 
now, have been the exclusive realm 
of analog RF technology. Digitization 
has multiple benefits to the receiver 
design. First, it replaces the imper¬ 
fections of the analog components 
with the precise and consistent per¬ 
formance of their digital counter¬ 
parts. By replacing analog mixers, 
oscillators, and filters with their cor¬ 
responding high-speed digital multi-
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verse range of advanced technologies 
calls for an equally sophisticated de¬ 
sign environment which integrates 
algorithmic, architectural, software, 
and hardware design from R F to IF, 
to baseband and voiceband process¬ 
ing. New levels of design and perfor¬ 
mance visualization will become nec¬ 
essary to facilitate complete 
software prototyping of the system 
before committing to implementa¬ 
tion. Block-based design will become 
standard practice, requiring proces¬ 
sor and ASIC vendors to supply soft¬ 
ware and hardware libraries. 
These collections of high-level 

functional blocks also will be made 
easily accessible to the system de¬ 
signer within the same integrated 
design environment used for sys¬ 
tem modeling and simulation. In¬ 
struction-set and cycle-accurate 
processor CORE models will have 
to complement DSP offerings, as 
will fixed-point extensions to com¬ 
pilers written in C and C++. These 
tools will relieve future DSP pro¬ 
grammers from the arduous task of 
low-level assembly programming, 
and allow them to concentrate on 
bigger problems. 

It has been estimated that by the 
year 2000, 50% of all forms of commu¬ 
nication will be wireless. It is incum¬ 
bent upon the semiconductor and 
EDA industry to understand the im¬ 
plications of future wireless designs, 
and to make corresponding invest¬ 
ments in technology to address those 
needs. Only then will we be able to 
free ourselves from the tethers of 
both wired communication and anti¬ 
quated design practices. 

Hamayoon Saam has been in¬ 
volved with DSP and telecommuni¬ 
cation design for over twelve years, 
working for the telecom division of 
National Semiconductor and the mi¬ 
croelectronics and global wireless 
products divisions of Lucent Tech¬ 
nologies. He is currently a wireless 
system architect at the Alta Group of 
Cadence Design Systems. His cur¬ 
rent duties include development of 
wireless products for various cellu¬ 
lar standards. He holds a BS degree 
in EECS from the University of Cal¬ 
ifornia at Berkeley, and an MS de¬ 
gree in EECS from the University of 
Michigan at Ann Arbor. 



TECH INSIGHTS 
1997 TECHNOLOGY FORECAST 

The Continuing Evolution Of The 
Modern Engineer 
Electronics designers are used to changing 
other peoples's lives. Now they’re 
changing the way they themselves work. 

Electronics engineers are working at the cutting edge of technology in industries that are changing 
the way modern society works and lives. The im¬ 

pact of computing technology is widespread, reaching 
into many corners of our lives in the form of PCs and 
special purpose computers, like the microcontroller in 
our microwave ovens. 

Communications technology, whether it be wireless 
communication systems like the cellular telephone 
network, or more traditional systems like cable televi¬ 
sion and the Internet, is exploding around the world as 
people take advantage of the convenience and produc¬ 
tivity it enables. 

Perhaps at no time in history, however, has there 
been greater potential for the technology being devel¬ 
oped by electronics engineers to change the very nature 
of their own work. The combination of computer and 
networking technology simplifies and enhances engi¬ 
neers’ working environments by making increasingly 
powerful development tools more available and improv¬ 
ing the communication between various members of the 
project team. 

This same technology even offers the potential for 
new alternatives in choosing the en¬ 
vironment itself. With ever-increas¬ 
ing pressure in the electronics indus¬ 
try on faster time to market and 
increased design functionality, the in¬ 
dividual engineer often faces signifi¬ 
cant personal pressures. The de¬ 
mands of the job often require long 
hours, interfering with personal 
plans and forcing difficult trade-offs. 
The need to work in a traditional of¬ 
fice environment, as most engineers 
have done over the years, may mean 
living in a less desirable place, at 
odds with personal objectives. 

New Options Available 
Improvements in networked com¬ 

puting are yielding new options in 
these important work/life decisions 
for engineers and their managers: 
The engineer’s work is not just easier 
to do in the office, but it is possible to 

■ — I B 1L LW5* SCHULZE 

4 » Hewlett-Packard, Colorado Springs 
. Div., 1900 Garden of the Gods Rd., 

Colorado Springs, CO 80907; (719) 
■A 590-3678; e-mail: 

bill schulze@hp.com. 

do it outside the office. As a result, better situations 
can be crafted to ease some of the difficult tensions 
that exist. 

For example, at Hewlett-Packard Co., these op¬ 
tions allow the company to retain valued employees 
with unique skills who would otherwise leave the com¬ 
pany for personal reasons, often associated with the 
relocation of a spouse or a change in family 
situationfsee the figure). 
While these options sometimes require open-

Shown is the dramatic rise in the number of Hewlett-Packard employees who telecommute 
from their homes on a rotating basis. 

71 

I
U
A
R
Y
 6
,
1
9
9
7
 



■
L
E
C
T
R
O
N
K
 D
E
S
I
G
N
 I
 J
A
N
U
A
R
Y
 6
,
1
9
9
7
 

TECH INSIGHTS TECHNOLOGY FORECAST 

minded and nontraditional manage¬ 
ment approaches, they can prove 
very successful for both the em¬ 
ployee and the employer. In fact, 
they often result in increased pro¬ 
ductivity. 

How It's Done 
Many of the activities of today’s 

electronics engineers center around 
computers. Powerful workstations 
run electronic design automation 
(EDA) software for hardware devel¬ 
opers and software development sys¬ 
tems for those developing low-level 
and application software. These soft¬ 
ware systems are the modern-day 
design tools of engineers, increasing 
their design productivity and offer¬ 
ing the ability to manage design com¬ 
plexity beyond what could be done in 
the past with less-automated meth¬ 
ods. Having these software tools and 
the powerful computer hardware to 
run them efficiently is an important 
element of the engineer’s working 
environment. 

In addition, networking among 
these computers enhances the com¬ 
munication of engineers in the con¬ 
text of their development work and 
supports the project management 
practices used. Important design 
software can be shared, reducing the 
project’s development cost. More im¬ 
portantly, the ability to discuss the 
specifics of a design issue with other 
team members via electronic mail or 
to view another team member’s work 
quickly and easily in one’s own envi¬ 
ronment makes development easier 
and more convenient. In the high-
pressure business environment of 
the modern electronics industry, en¬ 
hancing the communication of the 
members of the design team can be 
more important than almost any 
other contribution. 

Computer-based test and mea¬ 
surement tools also are major con¬ 
tributors to the development envi¬ 
ronment, as engineers build and test 
initial prototypes of their designs. 
Adding these tools to the network 
eases the task of interacting with the 
original design specification to iden¬ 
tify the root cause of a design prob¬ 
lem. Engineers can make measure¬ 
ments on the working system 
remotely, then display and process 
the results on the network anywhere 

in the world. This is an especially sig¬ 
nificant advantage when debugging 
a complex design, where a great deal 
of time can be spent identifying the 
cause of a subtle problem. 

Taken together, the technologies 
of computing, design software, net¬ 
working, and test and measurement 
systems provide project teams an 
electronic product development en¬ 
vironment that offers tremendous 
flexibility and productivity. By tak¬ 
ing advantage of a networked envi¬ 
ronment, teams can significantly im¬ 
prove the management of the 
interactions between development 
tasks and individuals. 

All it takes is a dose of manage-

In today's environment, 
enhancing the 

communication of the 
design team members 
can be more important 
than almost any other 

contribution. 

ment flexibility, and some good plan¬ 
ning. First of all, adequate computer 
and communication resources must 
exist. The right computer, with the 
right operating environment in¬ 
stalled locally, forms the basis for the 
remote environment. This must be 
coupled with adequate communica¬ 
tion resources, specifically the hard¬ 
ware, software, and connection 
(phone line, ISDN, etc.) required for 
an efficient link to the networked re¬ 
sources. 

Good Management Needed 
Once this is in place, good project 

management practices are needed. A 
fundamental is the requirement for 
clear problem definition and task as¬ 
signment. What also is needed is a 
defined process for resolving issues 
and communicating regularly with 
the project team to ensure the effort 
moves ahead coherently. 
The promise of ever-improving 

connectivity leaves only one’s 

imagination to describe the possi¬ 
bilities for electronic product de¬ 
sign engineering. The relentless 
pace of technology ensures that more 
powerful computer and operating 
system resources will become 
available to provide a basis for more 
powerful remote development envi¬ 
ronments. 

Higher Bandwidths Coming 
Communications technology 

promises to deliver links with band¬ 
widths high enough to make connec¬ 
tions to remote networked resources 
appear transparent. Videoconferenc¬ 
ing applications may become com¬ 
monplace and will further enhance 
communications with other members 
of the project team. The capabilities 
of development software and test 
and measurement tools will continue 
to grow to enhance the ability to ana¬ 
lyze and characterize the operation 
of the system. 

Perhaps most importantly, man¬ 
agement practices must evolve to 
recognize the power of the connected 
team and to exploit that power, 
whether members of the team be lo¬ 
cal or remote. Better detailed plan¬ 
ning and project management prac¬ 
tices to help the team delineate the 
responsibilities of each individual 
will contribute to this success, and 
enable the increased use of remote, 
connected teams. 
One thing is certain: Improve¬ 

ments in connectivity will continue to 
enhance the working environment of 
the electronics engineer. While work¬ 
ing remotely will not be practical for 
everyone, it will become increasingly 
possible for more members of the de¬ 
sign team. Perhaps one day it will be 
typical for the only “official” gather¬ 
ings of the development team to be 
the project kickoff meeting and the 
celebration of the product’s release 
to manufacturing. 

Bill Schulze is product marketing 
manager at Hewlett-Packard's Col¬ 
orado Springs Division. Prior to his 
current position he was marketing 
manager at MINC Inc. He has also 
served in various roles in HP’s EDA 
software and microprocessor devel¬ 
opment systems busiensses. Schulze 
received his BSE E from the Univer¬ 
sity of Missouri-Rolla. 
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Redefining Test And Measurement 
By Enhancing Connectivity 
Soon To Be Coming To A Manufacturer 
Near You: 2^-Hour Design 
Teams And “Shared Views. ” 

Significant changes are coming in the way engineers 
test their designs. Enhancements in connectivity 
will lead not only to improved “hook-ups” between 

test equipment and the device under test, but also to 
application-specific instrumentation and networked 
instrumentation. The result will be 24-hour design 
teams and a “shared-view” environment between 
manufacturers and their customers. And just as con¬ 
nectivity will be the enabler of application-specific in¬ 
strumentation and networking, compatible, config¬ 
urable platform architectures will be the building 
blocks for connectivity. 

But it is impossible to discuss the future of in¬ 
strumentation without first acknowledging the 
economic realities of today’s marketplace and the 
technological revolution shaping it. As always, 
electronic designers must reconcile the conflict¬ 
ing demands of time to market and new, emerg¬ 
ing technologies. On the one hand, manufactur¬ 
ers must efficiently deliver 
products within ever-narrowing 
windows of opportunity. Yet to be 
competitive, those products must 
incorporate innovative technolo¬ 
gies, and the adoption of new tech¬ 
nology takes time. 

The Rise Of Digital Design 
Serving these two masters is not 

a new dilemma for designers and 
manufacturers of electronic prod¬ 
ucts. What is new is the prolifera¬ 
tion of digital design, which has long 
been anticipated, and, more impor¬ 
tantly, the convergence of commu¬ 
nications, computer, and digital 
video formats. Designers must now 
cope knowledgeably with new, hy¬ 
brid technologies, transforming a 
familiar problem into one more for¬ 
midable than ever. 

Clearly, this contemporary mar¬ 
ketplace will place greater demands 
on test and measurement devices. 
Yes, they must continue to get 
“faster, wider, and deeper.” The 

RICK 
WILLS 

Tektronix Inc., P.O. Box 500, 
13975 S.W. Karl Braun Dr., 
Beaverton, OR 97077; (503) 627-
2894 

performance of digital circuits steadily increases, and 
telecommunications signals, particularly video, ex¬ 
hibit much broader bandwidths. Without question, 
digital signal speed and bandwidth will in turn require 
new, more powerful digital design products. 

That prediction is easily seen through a crystal ball 
made clear by events already well underway. But as 
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Smallest Sinde Cell 
DC/DC Converter 

The LT1307: 600kHz 1 volt low noise switcher. 

Actual Size 

3.3V or up to 40mA at 5V, from a 
depleted IV battery. The device also 
includes a handy low-battery detector 
with a 200mV reference. Need higher 
voltage? The LT 1307 is great for 
generating 12V for flash memory 
or LCD bias up to 28V. So you can 
save space in a variety of DC/DC 
conversion applications. 

The LT 130 7 is available in 
MSOP, SO-8 and 8-pin PD1P 

In today’s world of miniature 
portable electronics, size is every¬ 

thing. Linear Technology’s smallest 

to IV while using only 60pA quiescent current so you can 
squeeze your battery dry. 

And the LT1307 delivers load currents of up to 75mA at 
DC/DC converter 

yet, the LT 1307, 
gives you the perfor¬ 

mance you demand 
without wasting precious 

board space. Available in LTC’s 
newest, smallest 8-lead package, the 
ultrasmall MSOP, the LT 1307 uses tiny 
external components and is the only 
single cell DC/DC 1C that can use a 
small, low cost lOpF ceramic capacitor 
at the output. Finally you can get rid of those bulky tantalums! packaging, with 100-piece prices starting at $2.50 for 

The LT 1307 has performance no other IV DC/DC converter 
IC can offer— like fixed frequency 600kHz operation. This 
high frequency switching not only reduces the physical size 

MSOP. Want to learn more about this tiny power converter? 
Contact Linear Technology Corporation, 1630 McCarthy Blvd., 
Milpitas, CA 95035-7417. 408-432-1900. Fax: 408-434-0507 

of the associated components but keeps 
spectral energy out of the sensitive 
455kHz IF band at all load levels. 
The input voltage range extends down 

rr Liners 
TECHNOLOGY 

FROM YOUR MIND TO YOUR MARKET 
AND EVERYTHING IN BETWEEN 

READER SERVICE 210 

For literature only, call 1-800-4-LINEAR. 
www.linear-tech.com 

XT LTC and LT are registered trademarks of 
Linear Technology Corporation. 
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important as more robust perfor¬ 
mance is, it is only a partial and 
short-term view of the future of in¬ 
strumentation. The view further 
ahead is murkier, but it points to a 
revolutionary definition, and role, for 
instrumentation. 

Getting Down To Specifics 
Part of that view is “application¬ 

specific” instrumentation. The days 
of general-purpose design are 
rapidly becoming a memory. Test and 
measurement devices must now and 
in the future actively help design 
teams cope with the convergence of 
technology if time-to-market de¬ 
mands are to be satisfied. 

That will require instrumentation 
that is not only more powerful but 
also more intelligent, and able to deal 
transparently with standards such as 
MPEG, SDH, Sonet, and ATM. It 
means instrumentation that will be 
far removed from its traditional, 
passive, bench-top role, becom¬ 
ing instead an active, contribut¬ 
ing, and value-added member of 
the design team. 

If application-specific instrumenta¬ 
tion is the destination, then connectiv¬ 
ity is the road that will lead to it. If de¬ 
signs are to be quickly verified and put 
rapidly into production, instruments 
must aid in getting the signal off the 
design and into the analysis tool. 
Given the complexity and dense pack¬ 
aging of digital designs, that is no 
small task. Today’s connectors and 
probes, often thought of as the most 
mundane aspect of instrumentation, 
will give way to new devices that don’t 
interfere with the circuit or signal un¬ 
der test and will become key pieces of 
future measurement solutions. 
There is more to connectivity, 

however, than the hook-up. Connec¬ 
tivity will become the enabler of ap¬ 
plication-specific instrumentation, 
allowing test data to be presented in 
user-friendly and user-familiar for¬ 
mats. Most profoundly, connectivity 
will be the gateway to networked in¬ 
strumentation, including familiar 
Windows interfaces to the PC world 
and to enterprise-wide measurement 
capabilities. Such “tailored” tools, al¬ 
ready configured to the way design¬ 
ers are accustomed to working, will 
soon appear and accelerate the trend 
toward 24-hour design teams. 

Ours is already a “wired” world 
(even if that often, and paradoxically, 
means “wireless”). Connectivity al¬ 
ready occupies a place on the desk— 
and often the lap—of the design engi¬ 
neer, in the form of a personal 
computer that can access global net¬ 
works. The challenge now is to over¬ 
come the bottlenecks that constrain 
connectivity. The goal is to create the 
wired engineer. 
The means to this goal—net¬ 

worked, enterprise-wide instrumen¬ 
tation—is an idea whose time is 
rapidly coming. For example, a cus¬ 
tomer may need to replace all of its 
logic analyzers to keep pace with the 
measurement of microprocessor 
speeds. As part of that program, the 
customer wants its multiple design 
sites to be able to all work on the 
same project at the same time. (Cur¬ 
rently, each site works on different 
projects or parts of one project si¬ 
multaneously.) 

Twenty-four hour design teams 
have for some time been identified as 
a competitive advantage, and some 
progress has been made in their im¬ 
plementation. But 24-hour effort re¬ 
quires more than multiple sites and 
multiple time zones. Those sites must 
be networked in ways that are de¬ 
pendable and efficient. Connectivity 
will make such “perpetual design” 
not only possible but likely, and its 
impact on productivity and competi¬ 
tiveness is self-evident. 

Networked instrumentation also 
helps realize the goal of a “shared 
view” between a manufacturer’s sup¬ 
port centers and its customers. In 
one case, a major semiconductor 
company had 140 application engi¬ 
neers calling on customers in person 
to help them design-in the company’s 
microprocessors. On-line networking 
of design data greatly reduced travel 
requirements and increased produc¬ 
tivity. Furthermore, both manufac¬ 
turer and customer were more satis¬ 
fied with the results. 

In addition, networked instrumen¬ 
tation can be a valuable response to 
constraints less technical in nature. 
Sheer physical work space, for exam¬ 
ple, is often an issue. Through net¬ 
worked instrumentation, multiple 
printers are eliminated and much 
more bench space is made available. 
At the same time, instrument setups 

are saved to the network rather than 
on floppies, which are often mis¬ 
placed. Data can be taken off-line for 
analysis, for work on home-based 
PCs, or sent to colleagues for analy¬ 
sis, opinions, and discussion. 

Using The Building Blocks 
Just as connectivity is the enabler 

of application-specific instrumenta¬ 
tion, compatible, configurable plat¬ 
form architectures will be the build¬ 
ing blocks of connectivity. Platforms 
that allow for design reuse will per¬ 
mit measurement companies to de¬ 
liver customized tools to their cus¬ 
tomers, while maintaining 
manufacturing efficiencies. They also 
will be the enablers for “multiple-do¬ 
main” instrumentation that can, for 
the first time, effectively combine 
different measurement functions. 
Such architectures are essential if 
price-performance points are to be 
maintained across a broad range of 
customer requirements. 

Forecast articles such as these of¬ 
ten prematurely proclaim “new eras” 
and new solutions. It’s risky business 
to predict the role of instrumentation 
five years from now. Indeed, it was not 
long ago that test and measurement 
was viewed as little more than an es¬ 
sential, but declining, technology, soon 
to be displaced entirely by computer-
aided software approaches. At the 
time, that view gained much endorse¬ 
ment, but it has ultimately been 
proven wrong. The convergence of 
digital technologies, like the mili-
tary/aerospace and mainframe com¬ 
puter eras that preceded it, shows 
promise as a driver, and beneficiary, of 
a rejuvenated approach and applica¬ 
tion of instrumentation. While the 
timetable is subject to speculation and 
adjustment, the trend is clear. Instru¬ 
mentation will remain the traditional 
mainstay and ally of the designer, even 
as both assume new roles. 

Rick Wills is vice president and gen¬ 
eral manager of Textronix’ Mea¬ 
surement Business Division in the 
company's Instruments Business 
Unit. He has been with Tektronix for 
17 years. Wills received a BA in 
computer science from Linfield Col¬ 
lege, McMinnville, Oreg, and an 
MBA from the University of Oregon 
in Eugene. 



BE A WIZARD 
Test and simulate with the 

Master Powers of Kepco Bipolar 
Operational Power instruments 

Let’s face it, your authority over test instrumentation borders on 
wizardry. Kepco’s Series BOP extends your powers to control 
a power supply into four quadrants. The BOP, though a linear 

analog device capable of emulating a large OP Amp. 
provides an optional built-in digital interface to either 

IEEE 488.2 (SCPI) or a VXI slot zero controller. 

★ BOP are still POWER SUPPLIES. Unlike 
ordinary amplifiers, they’ll pause at your 

command at any point in a complex waveform 

★ BOP are bi-directional power instruments that 
can scale, sum, invert, integrate and allow 

you to work your wizardry manipulating 
analog signals with ease. 

★ BOP provide up to 400 Watts, up to ± 1000 
volts, to drive motors, magnets, piezo-electric 

devices and various active loads in all 
four quadrants. HV models: 40W. 

WARRANTY 

and produce continuous d-c for however 
long you require: hours, weeks, months. 

Model 
BOP 
50-2D 
(top) 

Model 
BOP 
50-8D 
(bottom) 

Kepco, Inc. HQ I Eastern Region: 131-38 Sanford Ave., Flushing, NY 11352 USA 
Tel: (718) 461-7000 • Fax: (718) 767-1102 • E-Mail: hq@kepcopower.com 
Western Region: 800 West Airport Freeway, Suite 320, LB 6018. Irving. TX 75062 USA 
Tel: (972) 579-7746 • Fax: (972) 579-4608 THE POWER SUPPLIER " 

SINCE 1946 

★ With a bandwidth up to 20KHz, and a slew 
rate as fast as 10V/microsecond, Kepco’s 

BOP handle audio band signals with aplomb. 

★ VXI plug&play registered drivers for low 
voltage models, including soft panels, are 
available to integrate your magical BOP 

into the wizardry of your VXI test system. 

Be a wizard. 
Integrate Kepco'« unique BOP, 

Bipolar Operational Power Supply, 
into your next test system. 

Full Data Available on the Web. 
Visit our Site at http://www.kepcopower.com 

or write Dept. NTF-05 

KEPCO 
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ONCE YOU’VE CREATED THE 

WORLD’S BEST BEERS, 

FASTEST CARS «æ 

STRANGEST M DANTS, WHAT 

DO YOU DO FOR AN ENCORE? 
Introducing 

Integra Station, 

the Windows-based PCB 

design solution from 

Mentor Graphics. 

German precision meets 

the ease of Windows. 

In a country that's renowned for its quality, precision engineering and leather trousers, 

Integra Station is the undisputed market leader for designing PCBs on Windows 95 and 

Windows NT™ machines. Proven on 1,900 seats and counting, it’s the board layout solution of 

choice when designers need unparalleled features, reliability and support, along with the ease and 

performance of the 32-bit Windows operating systems. 

And now Mentor Graphics introduces Integra Station to the rest of the world. 

Integra Station is the only product in its category to use a single database, ensuring that your 

layout matches your schematic every time. Variant technology lets you create hundreds of variations 

from a single design. You can also capture design data from schematics or layout as reuse modules, 

which can be stored as separate data elements for reuse in other designs. 

Talk to your Mentor Graphics sales rep or call 1-800-547-3000, dept. M814, for a free demo 

of Integra Station. You can also visit our web site at www.inentorg.com. 

Soon you'll understand why Germans think it's the greatest thing since sliced bmtwurst. 

THE POWER TO CREATE 
READER SERVICE 98 
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paul McGoldrick 

Experts Forecast Major Changes 
In Analog Design In Five Years 
And There Is In This Business More Than Nature 
Was Euer Conduct Of. Some Oracle 
Must Rectify Our Knowledge.—The Tempest (Mi.2^3-21^5). 

Analog 
Edtor 

If we knew what was going to hap¬ pen in the future, we obviously 
would be acting in a different man¬ 

ner today. For instance, you might 
be out buying the next winning lot¬ 
tery ticket, or you might be invest¬ 
ing in an obscure stock that you 
know is going to be the size of AT&T. 
There are any number of senior 
managers in the industry who must 
believe they can see into the future 
and then commit to their vision. Those that falter or 
delay will lose the competitive war in the marketplace. 
Most people assume that the critical decisions are 
made in “marketing,” but it is clear that this is simply 
not the case. 

Technology itself does not sell. But the right tech¬ 
nology, at the right place, at the right time, and at the 
right cost, can be sold in the parts that can be pro¬ 
duced. The decisions about what the market will buy 
are made by “marketing,” but if they cannot be built, 
they are immaterial decisions. Ask any of the major 
players in the analog semiconductor market and they 
will tell you that they would spend a fortune on finding 
the secrets of how to predict which of the few parts out 
of thousands will really take off each year. 

The fact that a formula has not been found directly 
results in engineering-design groups using resources 
to complete parts, or variants, that are clearly not re¬ 
ally needed. This has become a fact of life and one that 
perhaps can be read in some of the forecasts in this 
story, where Electronic Design 
talked with some significant people 
in the business about needing to 
know the future in the analog design 
industry. 

Stretching resources, new envi¬ 
ronments, new technologies, new 
processes, new thinking, new educa¬ 
tion? They all formed part of the 
questions that were asked of: Tunç 
Doluca, vice-president of Portable 

TUNÇ 
DOLUCA, 

Vice-president, 
Portable Power 
Management, Maxim 
Integrated Circuits. 

Power Management at Maxim Inte¬ 
grated Circuits; Roubik Gregorian, 
vice-president and chief technical of¬ 
ficer, Communications & Computer 
Division, Exar Corp.; Behrooz Abdi, 
IC design manager, Communications 
Segment IC Div., Motorola Inc.; Gra¬ 
ham Baskerville, vice-president, 
Analog Product Development Tech-

_ nology, National Semiconductor 
Corp.; Robert L. Dobkin,vice presi¬ 

dent of engineering, Linear Technology Corp.; Keith 
Jones, product line manager for catalog products, 
Triquint Semiconductors; and David Robertson, se¬ 
nior design engineer, High-Speed Converter Group, 
Analog Devices. 

If the group doesn’t seem eclectic enough, it also is 
incumbent on this editor to add his own voice in what 
is known in the publishing business as “soft” editor¬ 
ial—in other words, writing from feeling rather than 
fact. The order of the interviewees, incidentally, is not 
alphabetical, not in ascending, or descending sales vol¬ 
umes, not this editor’s company preferences, but is 
simply the order in which the interviews happened to 
fall. And, of course, the opinions are those of the indi¬ 
viduals and do not necessarily represent corporate 
policies or directions. 

Tunç Doluca 
Doluca believes that engineers will still be working 

out of their company premises because of the impor¬ 
tance of interaction between design¬ 
ers. He says, “Telecommuting is not 
feasible.” Remote design locations or 
centers will increase in number with 
a central depository for sharing in¬ 
formation, but with local simulation. 
Doluca does not find the quality of 
teleconferencing to be high enough 
to be of use today. He feels it will im¬ 
prove somewhat in five years but 
probably not be useful enough for 

ROUBIK 
GREGORIAN, 

Vice-president and 
chief technical officer, 
Communications & 
Computer Division, 
Exar Corp. 
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BEHROOZ 
ABDI, 

IC design manager, 
Communications 
Segment IC Division, 
Motorola Inc. 

more than the basics. The local de¬ 
sign centers will have local supervi¬ 
sion and will be project-based. A 
major concern is that the sharing of 
information, particularly to avoid 
collisions, must improve between 
managers. 

Simulation tools are now much 
better for analog and although de¬ 
velopments in analog are much 
slower, advanced versions will prob¬ 
ably catch up with digital in five 
years; synthesis tools are not yet 
“earth shattering” but there seems 
to be movement. In the simulation 
area, the problems seem to be in not 
asking the right questions. The goal 
has to be to design so that it works 
the first time, not just to complete a 
design. Doluca notices a desire to 
over-simulate from those just out of 
school and the intuitive and mentor 
needs must be improved. Others 
don’t ask questions and the market 
is still seen as digital, with analog 
tool developments being a mixed-
signal affair. 

In the future there will be an in¬ 
creased use of library models, but 
this will not be an “unemployment 
quickener.” Analog is the “last bas¬ 
tion of true design work; thinking at 
the transistor level.” 

In five years, processes will only 
change slightly. The older processes 
will be needed for the higher volt¬ 
ages, and if Maxim needs new 
processes, it will acquire them. There 
will be large increases on integration 
in biCMOS and it is likely that 8-in. 
wafers will be the maximum for di¬ 
minishing returns on smaller die 
sizes. The push for higher numbers of 
bits and lower voltages will increase 
and there is a squeeze with accept¬ 
able noise being the middle of the 
sandwiched compromise. In the 
power-supply arena, the push for 
lower and lower voltages for PCs will 
be determined by the biggest player 

of today, Intel, while the highest 
growth will be RF— where you have 
to stay at the “forefront of the 
curve.” 

If you are just getting into elec¬ 
tronic design, go for RF; and find 
“the college with professors with the 
right background.” Intuitive analog 
engineers will still be needed with a 
training balanced between electronic 
engineering and device physics. 
Doluca believes the design core can 
be taught in one week and the engi¬ 
neer can be really productive in 
about five years and the mark point 
seems to be when the trivial and im¬ 
portant can be separated. 

Growth in five years is not going 
to be limited by ideas, but by re¬ 
sources. Analog will continue to be a 
business and one person will still be 
doing some small projects. The bur¬ 
den of documentation has to be re¬ 
duced while communications have to 
be improved so that others can docu¬ 
ment formally. To get ahead you will 
have to be a good teacher, and profes¬ 
sional involvement — what is passed 
on to others — will have to increase. 
A good question for a design engi¬ 
neer’s proposal is, “How many cus¬ 
tomers have you talked to?” 

Roubik Gregorian 
Gregorian sees analog design as a 

“specialty” with more analog inter¬ 
faces needed in the form of pads, 
amplifiers, converters, PLLs, and 
sensors, with the remainder of de¬ 
signs being completed in digital. As 
processing speeds increase, he also 
sees the need for dedicated hard¬ 
ware blocks instead of programmed 
DSPs. Gregorian feels strongly that 
the analog engineer needs to learn 
DSP or digital design using high-
level design tools. The analog engi¬ 
neer needs to know, “How would 
you take the algorithms and apply 
them to the design?” 

While purely analog manufactur¬ 
ers may have design groups of one or 
two engineers, Gregorian says he 
feels his design teams will be multi¬ 
ples of analog, digital, software, and 
applications engineers with layout 
and CAD support. Close interaction 
will be needed between the team 
members, but very select telecom¬ 
muting will be possible. The fact that 
the various ICs will need to talk to 

one another will be a critical defini¬ 
tion of team discipline. Gregorian 
sees no difference in five years be¬ 
tween the behavior tools for either 
analog or digital; the present gap will 
be closed because of speed. Simula¬ 
tion will be back-end with no VHDL 
for analog. 
Even in five years, Gregorian 

thinks that most technical informa¬ 
tion for design engineers will come 
from conferences, meetings, work¬ 
shops, and technical publications. 
The most acceptable job candidates 
will continue to be those with gradu¬ 
ate degrees from institutions like 
the University of California at 
Berkeley, UCLÀ, and Stanford Uni¬ 
versity, or undergraduates from San 
Jose State University. All should 
have a practical work history and a 
business familiarity to help identify 
in a team environment products that 
might sell. 

Gregorian believes that the most 
critical aspect of the business in five 
years is going to be time to market, 
with lead times reduced to three or 
four months. 

Behrooz Abdi 
Cutting down cycle time and in¬ 

creasing productivity with digital de¬ 
sign goals being the targets for ana¬ 
log and mixed signal are the future, 
as Adbi sees it. The working environ¬ 
ment to him will be mostly telecom¬ 
muting, complementing the office; it 
won’t happen tomorrow, and it won’t 
happen with just ISDN service: An 
improvement in subscriber local-end 
service to at least 1 Mbit/s will be 
needed. Abdi feels there will be more 
global design teams, domestically 
and in Europe and Asia, with com¬ 
munications open between sites 24 
hrs/day: design will be around the 
clock with improved videoconferenc¬ 
ing, virtual design reviews and mov¬ 
ing complete schematics around the 

GRAHAM 
BASKERVILLE, 

Vice-president, Analog 
Product Development 
Technology, National 
Semiconductor Corp. 



DIGITAL SIGNAL PROCESSORS 

Increased system 
functionality adds up 

to a single DSP. 
With a road map to 100-MIPS performance, the new TMS320LC548 

fixed-point DSP from Texas Instruments lets you integrate multi¬ 

chip solutions into a single chip. It also enables reconfigurable 

systems due to 32K words of on-chip SRAM with 4M word 

address range, which allows multiple algorithms to run from 

on-chip memory while minimizing off-chip accesses. 

The efficient ’C54x delivers the lowest milliwatts-per-function 

rating in the industry. And on-chip peripherals, such as two 

buffered serial ports and a host port interface, speed up signa! 

transfer and simplify design. Plus we have a complete line of 

TMS320C54x solutions backed with proven development tools. 

Request your free ’C54x Information Kit today. 

TMS320LC548 

• 50/66/80/100 MIPS 
3-V operation 
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RAM 
3 serial ports, timer and host 
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80% improvement in traditional 
'C compiler efficiency 
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sites electronically. 
Abdi feels that the semiconductor 

industry is evolving from being com¬ 
ponent vendors to solutions ven¬ 
dors. The designers of the future 
must understand the system and be 
able to focus on their customers’ 
success; their skills will range from 
function deigns to systems designs 
(the application, not the function.) 
Too many designs today are still bot-
toms-up designs modeled after an 
ASIC with the customer giving a 
non-sinusoidal specification as seen 
in the lab. Behavioral simulation for 
analog/mixed signal is needed with a 
speed improvement of at least two 
orders of magnitude, with a virtual 
lab in front of you and the results be¬ 
ing immediately available. This will 
need a lot of computing power and 
possibly a dedicated Spice engine 
chip. The ideal should be to be able 
to hand or communicate behavioral 
models to customers. 

Abdi expects that design teams 
will be ten to fifteen in strength, in¬ 
cluding layout designers. A lot of the 
size has to do with having the design 
expertise close to the customer. F or 
local markets it is better to have the 
design talent on the scene using their 
local knowledge of the market pecu¬ 
liarities but being able to call on the 
global design team. It also is ex¬ 
pected that while individual compo¬ 
nents might be designed at one cen¬ 
ter on a workstation, they will, at 
some time, be fed back to a central li¬ 
brary. In five years, the new systems 
engineer designer will have to work 
with both analog and digital; a lot 
more RF, wireless, and data commu¬ 
nications theory will be needed all 
around. Digital communications will 
be extremely important. 

At the same time, at the baseband 
end, DSP talent will be critical 
where all must be able to under¬ 
stand and write some of the embed-

ROBERT L. 
DOBKIN, 

Vice President 
Engineering, Linear 
Technology Corp. 

ded software; the key to “mass cus¬ 
tomization” will be with the cus¬ 
tomer programming the different 
functions. 

To be trained for the jobs in five 
years, Abdi believes the engineer 
will need a good grounding in device 
physics, digital processing, and good 
analog design basics. The best can¬ 
didates will be those who have been 
through co-op programs and other, 
meaningful hands-on work. In five 
years, the new design engineer will 
have to be effectively integrated 
within six months with their first 
silicon in nine to eighteen months. It 
is increasingly clear that schools are 
not teaching systems knowledge 
and the curricula must change. 
“Platform” products will have lead 
times of nine to twelve months, but 
others have must be less than six 
months. 

The future of design, Abdi insists, 
is where the design information 
comes from the customers in a design 
cooperative, using a lot of co-designs 
from both, always remembering that 
vendors are most successful when 
they offer the whole solution. 

Graham Baskerville 
Baskerville has no doubt that a 

“lot of things are going to change” in 
the next five years with a lot more in¬ 
tegration with different strata of en¬ 
gineers. At the high end will be those 
who can take library designs and 
blocks and work them into a system: 
“Call them the systems engineer.” 
Beneath that, people will be doing 
the latest “block” with a very de¬ 
tailed understanding. And below 
that will be the silicon “junkies” 
squeezing the last drop out of the 
process and material. The people 
worrying about the device physics 
will be a small proportion of the total 
team. 
The differences between digital 

and analog CAD tools will disappear, 
in Baskerville’s opinion, in the next 
five years. There also should be 
place-and-route tools for analog that 
will be equivalent but not as sophisti¬ 
cated as digital for 10' devices and 
up. The size of the design teams will 
remain similar with few people work¬ 
ing at the system level; tools are 
keeping up with the complexities 
needed while turnaround is getting 

KEITH 
JONES, 

Product line manager, 
Catalog Products, 
Triquint 
Semiconductors. 

faster with computer-aided flow. The 
target is six months, even on massive 
circuits. 
“Over the last thirty years,” 

Baskerville says, “the designers 
have been the prima donnas.” How¬ 
ever, he now sees a different “show 
stopper” and he is leading a crusade 
to develop the ability to test future 
devices. The design system is hier¬ 
archical and will continue to be even 
as the devices become “consumer 
appliances.” However, there’s no 
such hierarchy on the test side of 
the business, from cores, to blocks, 
to systems. “Academia must turn 
test into a very specific area with 
heavy talent.” The industry aver¬ 
age test cost is about 30% and it is 
“purely there to compensate for 
poor manufacturing. It does not add 
value. We test things to death. We 
need to change things.” Baskerville 
feels that the design and test engi¬ 
neers must work hand-in-hand— 
even on pilots that have been run, 
“test engineers have found prob¬ 
lems in design.” 

The high level description used for 
testing must allow for customer in¬ 
tervention; paper specifications 
should become a thing of the past, 
particularly as paper loses many 
“subtleties.” 

In five years it is hoped that work 
in the lab will become mostly “redun¬ 
dant” with working at home being 
perfectly practical. There is no need 
to be “stuck in the office.” 
Baskerville feels that there are more 
managers afraid of such a situation 
rather than it being impractical, al¬ 
though the team manager, or leader, 
may have to be in the office to pull 
things together, put issues on the 
Web, schedule deliveries, and call 
“virtual meetings” using project au¬ 
tomation systems. Real, physical 
meetings should become 
obsolete.F or designers to be working 



A
t
t
e
n
u
a
t
i
o
n
 
(
d
B
)
 

Downsizing a microwave 

filter is one thing, upsizing its 

performance is something else. 

Frequency (MHz) Frequency (MHz) 

At Murata, what goes down often goes up, 

too. Way up. Which is nice to know when your wire¬ 

less product design requires sub-miniaturized, surface 

mount packages that also offer great performance. 

Moreover, as the analyzer screens show, we 

offer the breadth of choices you need to meet design 

needs and budget considerations. From our Ceramic 

Dielectric Monoblock Filters, with their high temper¬ 

ature and mechanical stability, low insertion loss and 

excellent out-of-band rejection; to Chip Monolithic 

LC Filters, whose small size, light weight and cost¬ 

effectiveness make them ideal for hand-held com¬ 

munications; to RF SAW Filters with very low loss, 

excellent waveform symmetry and high selectivity. 

It’s what you would expect from the 

industry pioneer in miniaturizing microwave 

products. For free tech¬ 

nical manuals or more 

information, call us at 

1-800-831-9172, ext. 628 /ruiwator in Electronics 

©1996 Murata Electronics North America, Inc., 2200 Lake Park Drive, Smyrna, GA 30080. .Ml rights reserved. 

READER SERVICE 161 



E
L
E
C
T
R
O
N
I
C
 D
E
S
I
G
N
 /
 J
A
N
U
A
R
Y
 b

, 
1
9
9
7
 

TECH INSIGHTS TECHNOLOGY FORECAST 

alone they really do have to be inde¬ 
pendent types and there has to be a 
stress on the communications pro¬ 
vided; with some engineers, the idea 
of working alone without social inter¬ 
action is bad — it can get lonely — 
and one way or another, engineers 
must be able to bounce ideas off one 
another. 

Design centers need to be opened 
wherever there is talent. It is prefer¬ 
able that those engineers be employ¬ 
ees in order to get the commitment, 
but ultimately it may be 1RS rules 
that make the decision. Multiple sites 
can be working on parts of the same 
project and care must be taken to 
avoid duplication. The key to success, 
Baskerville feels, is in having a com¬ 
mon design methodology which is 
more structured than it was, and a 
“glue-logic person” is key to cell-li¬ 
brary control. 

Analog is not a fringe area any¬ 
more and the new design and process 
engineer in five years will need a mix 
of electrical engineering and com¬ 
puter systems know how in their 
background. Degrees from Berkeley, 
Davis, and Stanford may look good, 
but the employer will be looking for 
someone who has taken the effort to 
get practical experience and is pre¬ 
pared to live it: College training will 
not be enough and the candidate 
must be able to analyze simple cir¬ 
cuits and to take a problem and work 
it through. The engineer has to real¬ 
ize that they are entering a business. 
“We are willing to sell a service... a 
‘collective’ that cannot dole out 
money that we don’t have,” notes 
Baskerville. He adds that if there is a 
cooperative program available, “take 
it if you can.” 

Baskerville feels that the section 
leader in a design group is the “best 
job on earth.” “Design rules are now 
well in place; technological ability 
has increased, but productivity has 
not.” 

Robert Dobkin 
Dobkin is a believer that “real en¬ 

gineering requires interaction.” Por¬ 
tions of a project may be done at 
home and engineers are allowed to do 
that. He doesn’t foresee any increase 
there in five years. The high interac¬ 
tion within teams will continue with 
one to five members per team. Cur¬ 

rently, Linear Technology has two 
design centers and they grow “where 
we can grow,” because it is hard to 
move people to the Bay Area. Com¬ 
munication with design centers is 
through videoconferencing, speaker¬ 
phone conferences, and travel, and 
there will probably be more video¬ 
conferencing and some standalone 
design centers. 

Tools will be faster and more so¬ 
phisticated with greater mixed-sig¬ 
nal capability in five years, Dobkin 
thinks, but there will be little basic 

DAVID 
ROBERTSON, 

Senior design engineer, 
High-Speed Converter 
Group, Analog Devices. 

change or revamping. It is likely the 
tools will be easier to use and more 
robust and the silicon is going to 
match the simulation better, with ac¬ 
curacy and speed progressing. Bot¬ 
tlenecks may well be caused, how¬ 
ever, by the increasing difficulties in 
testing. 
“A major rethinking is needed,” 

Dobkin says, “At least at the wafer 
level.” The long leads associated with 
testing cause problems. There is, 
“Not enough data, no good answer.” 
But Dobkin does not see changes in 
testing as an area the semiconductor 
manufacturer should explore. Out¬ 
side vendors need to be able to pro¬ 
vide testing and QA to the data sheet 
completely. Non-data sheet parame¬ 
ters may need to be tested as well if 
they cause a problem. 
The trend, that Dobkin sees, is 

that customers will want more and 
more custom ICs. Better tools will 
help and a good IC house will be 
needed to make each project work. 
No real changes in geometries will 
probably be needed in analog designs 
but analog circuits at the leading¬ 
edge will be needed and they will not 
be custom. 

His advice for the future design 
engineer is “to study analog.” “It 
doesn’t matter as long as it’s ana¬ 

log,” Dobkin says, “Then figure you 
don’t know anything for the next 
five years.” Using mentor situa¬ 
tions, the incoming designer needs 
much more specific design experi¬ 
ence for a component library, and to 
solve a reasonable number of prob¬ 
lems. Systems-level experience is 
needed to ensure that the hook-up 
really works. Some digital knowl¬ 
edge doesn’t hurt, but is not 
needed—the candidate needs to be 
able to read state diagrams and un¬ 
derstand logic gates, and, of course, 
must have PC skills. 

In the first five years on the job, 
the design engineer is kept up-to-
date by the job itself. After that 
there is a need for magazines, adver¬ 
tisements, and conferences. The 
World Wide Web, Dobkin feels, is 
not a good source for IC designs. “It 
is one thing,” Dobkin says, “to put 
an IC together and make it work — 
it’s another thing to make 50,000 de¬ 
vices per month and for them to 
work when customers buy them.” 
He also feels that design engineers 
need to know more about the 
processes. 

In five years, the turnaround 
time for a new IC will be 30 to 50% 
of what it is today. Target will be 
one year while product life will be 
about five years for standard prod¬ 
ucts and about two years for custom 
products. 
On a personal side, Dobkin feels 

that overly optimistic projections 
made by marketing benefits no one; 
interaction is needed for a clear un¬ 
derstanding of the problems: partic¬ 
ularly since any design is a compro¬ 
mise, a trade off, between cost, die 
size, even the design team. “This is a 
business and we’re here to make 
money. Being an IC company is only 
one thing. It has to be a complete 
team with everything working to¬ 
gether, including manufacturing, 
packaging and applications.” 

ICs are becoming so complicated 
that more help needs to go to the cus¬ 
tomer. The design has to be good but 
many customers need the “whole ball 
of wax” because they are non-ex-
perts in analog ICs. “Data sheets 
only tell part of the story,” Dobkin 
says, “30% of users need applications 
work. Design and applications do 
their part.” 
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Keith Jones 
Jones thinks that more can be ac¬ 

complished by the design engineer 
off-site, particularly with the move 
from workstations to PC-based 
tools. With all-hours communica¬ 
tions access, Jones doesn’t see 
telecommuting as displacing the 
team environment but allowing 
more focused work with enhanced 
creativity. The size of design teams 
will be quite small to make them 
more productive and quicker in re¬ 
sponse. Time to market, Jones be¬ 
lieves, is critical and in five years it 
must be six to nine months with the 
ability to ramp up quickly. Outside 
design centers are feasible with 
technology and communications 
making them more likely using 
videoconferencing, fax, e-mail, and 
even snail mail. 

At least a couple of customers are 
needed to define a product, while 
some may design it and hand it off to 
the foundry to produce standard 
products. But there will be an ongo¬ 
ing dichotomy between standard and 
custom. Jones believes the paper 
specification is going to remain be¬ 
cause of contract needs; this slows 
things down but not prohibitively. 
The bottleneck is first-pass success. 
As tools improve, it will become 
more viable to quote yields up-front. 
As it is, ASIC customers seem to 
want answers within days. 

More products will be moved into 
the auto-test arena with testing of 
100% of products. The company is 
looking for faster tests, trying to get 
all the answers by simpler tests with 
one-third of the costs being in each of 
the die, testing and packaging. 
The future design engineer for 

Triquint Semiconductor will have 
studied communications and RF and 
will probably come from one of the 

j West Coast schools such as the Uni-
I versity of California at Berkeley, 
Stanford University or the Univer¬ 
sity of California at Santa Barbara, 
and will have a proactive, positive, 
can-do attitude. “There are a million 
people that can bring me problems,” 
says Jones. It is important the engi¬ 
neer knows how to make money and 
must be fully exposed to the cus¬ 
tomer and the market with a mentor 
in tow for the first six months to a 
year. “Sponsor customers,” says 

Jones, “a good engineer is one who 
knows what perfection is; a great en¬ 
gineer is one who knows what 
enough is.” 

Analog tools are improving, get¬ 
ting very comparable performance 
to digital, with Spice becoming more 
and more useful. Layout is now on 
the PC environment. Still needed 
are parasitic extraction tools to be 
done accurately, but vendors are 
working on it. Lumped equivalences 
are working well up to 20 GHz; dis¬ 
tributed issues raise their head 
higher than the frequencies being 
used now. In processes cost is every¬ 
thing; “That’s why we’re sticking 
with MESFETs,” says Jones, “SiGe 
and SiC are science fair stuff.” 

David Robertson 
“So much of what we are moving 

towards,” says Robertson, “is at the 
systems level, needing coordination 
across. Brainstorming is still needed 
on a white board.” Design engineers 
are still therefore going to be in cu¬ 
bicles, in groups. While product 
complexities are growing exponen¬ 
tially, turn times are shrinking lin¬ 
early. A design team will probably 
increase from the current average of 
about three to six or seven built up 
from a pool of generalists and spe¬ 
cialists. Some work will be possible 
at home and the breakthrough may 
well come in California because of 
the traffic. 

As the power of the PC catches up 
with the workstation, more will be 
practical, so the engineer can put in a 
couple of hours in a personal crafting 
of workload. Design centers will be 
structured around major customer 
bases all over the world and there 
will be a mixture of independent¬ 
working and central-control in five 
years. There will probably not be a 
single specialization at the design 
centers. The videoconference net¬ 
work can be “maddening” but will be 
much better in five years. 
A lot of travel time is still being 

spent by people and by the shipping 
of complete data bases and the trick¬ 
iest interfaces in designs are prov¬ 
ing to be geographic. Redundancies 
between centers, Robertson says, 
are “inevitable. Some things are so 
important that sometimes twice is 
better.” The tools being used are 

about a 50/50 mix between in-house 
and purchased, with the vendor 
items almost inevitably being opti¬ 
mized for digital. The analog de¬ 
signer has to be fluid on tools 
changes every two years or so and 
there always has to be someone on 
the team who is good at getting into 
and out of tools. 

While the lead times for major in¬ 
novations will continue to be about 
one year, iterations are expected 
within a few months and fabrication 
turnaround time is down to less than 
a month. ASIC prototypes are ex¬ 
pected in six to nine months and this 
will shorten. There also are a lot of 
situations in chip sets that are de¬ 
veloping into supplies to a customer 
while also being that customer’s 
competitor. 

Future blockages could be associ¬ 
ated with voltage. There are some 
interesting discontinuities with 
shrinking supply voltages, reduced 
signal-to-noise ratios, and higher 
currents. Packaging also is going to 
go through some major jumps and 
testing at probe level leaves lots of 
questions. Standard testing is cost¬ 
ing up to 50% with some products. 
How can it change? While testabil¬ 
ity is well ahead in digital but the 
boundary from analog doesn’t quite 
work and re-configuring doesn’t 
work. 

The future design engineer should 
be studying communications. It is 
harder and harder to find explana¬ 
tions of devices at the transistor level 
and it is critical; the engineer should 
understand the third terminal of a re¬ 
sistor and the nature and structure of 
parasitics in sidewalls and routing. 
Robertson says that he likes to ask 
an applicant, “Tell me about your fa¬ 
vorite circuit.” Once he has done so, 
you then throw him into a new space 
with old surroundings. Those who 
get excited by the new space are the 
candidates to go for. 

Robertson also believes it takes 
five years to build an analog intu¬ 
ition. Analog’s mentoring program is 
casual with an open-door policy and 
people will put down what they are 
doing to advise. A co-op program is 
operated with MIT. As Robertson 
says, “I don’t see us running out of 
fascinating problems to solve in the 
analog space.” 
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Beam Me Up! 
I Really Want To Be Mobile 
What Was Once Futuristic To Star Trek Viewers 
Is Rapidly Becoming A Reality. 

If ever I had a dream of mobile communication, it was fueled by my Tuesday night experiences as a student 
in the 1960s. Those nights were special—the dorm 

would be packed with anticipation as people waited to 
see James T. Kirk beam down to some unknown planet. 
His first act was always to confirm safe arrival through 
his flip-top communicator. This remarkable device 
worked convincingly with the occasional twist of a ro¬ 
tary knob to fine tune and avoids static. At that time, 
mobile radios used by military, police, emergency ser¬ 
vices, and cabs still employed thermionic tubes and 
were about the same size as a briefcase. Therefore, 
what Captain Kirk had was barely believable. 

Thirty years later, Jean-Luc Picard just wears a 
badge—and a stroke of his hand is all it takes to contact 
anyone or anything of choice. Communication is always 
clear and concise; no numbers to remember, no directo¬ 
ries or buttons to push, no knobs to adjust—all very 
easy and natural to use. But this dream is now much 
closer to reality. Today, we have mobile phones the size 
of chocolate bars that cost almost nothing, and net¬ 
works that cover over 90% of all major countries (Fig. 
1). But remember, only a decade ago, the first cellular 
phones were the size and weight 
of a small briefcase, and the so-
called pocket phones were about 
the size of a brick. So, perhaps we 
are catching up with the future! 

Overcoming The Limitations 
Among the smallest devices 

available are Dick Tracy-style wrist 
phones (at $1500); some to be an¬ 
nounced will be jewelry-like devices 
worn like clothing. In all cases, the 
primary physical limitations to size 
are power (batteries), keyboard, 
and display—in that order. Also, 
key user problems are poor (over¬ 
complex) interfaces, background 
acoustic noise, cell coverage, and 
channel availability due to increas¬ 
ingly chaotic demand for access. 

Multifunction displays and but¬ 
tons, and an assumed microphone-
to-ear distance half that of a hu-

PETER 
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Heath, Ipswich, U.K.; +44 1473 64 
47 12; fax +44 1473 64 74 31; e-
mail pcochrane@bt-sys.bt.co.uk. 

man head, often seems to demand unnatural acts in 
terms of just switching on, making contact, and talking. 
Buttons with four or five functions are not uncommon 
in this race to reduce size, production costs, price, im¬ 
prove reliability, while increasing the number of sel¬ 
dom-used facilities. 

More critically still is full functionality, irrespective 
of country, location, or service provider. In Europe, the 
Group System Mobile (GSM) system—the European 
Time Division Multiple Access (TDMA) digital stan¬ 
dard for mobile telephones—means that a 100% roaming 

1. The evolution of the telephone has gone from a clunky, old rotary phone to a wristwatch-sized unit. 
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ability with speech and data 
connections at 9.6 kbit/s is the 
norm. Connecting your lap¬ 
top, organizer, camera, or 
other device to the Internet 
or an Intranet is no longer a 
problem. In fact, this article 
comes to you direct from the 
Ipswich to London Inter-City 
train at over 90 mph via an In¬ 
tranet connected to the Inter¬ 
net. But it also could have 
been transmitted from a car 
or coffee shop. The only incon¬ 
venience is separate devices, 
connecting cable, limited 
power capacity, and weight. 

In the fixed terminal mar¬ 
ket, there is a migration to¬ 
ward a wide ranging inte¬ 
gration of functionality that 
is also now evident for mo¬ 
bile terminals. Laptops al¬ 
ready have built-in modems, 

2. The office of the future will continue to see the integration of mobile 
devices into a single device with multiple functions. 

anywhere, anytime, in any 
form, at low cost. When cou¬ 
pled with an interface sim¬ 
pler than a VHS, such a box 
will see a market of people 
previously frozen out of the 
information world by the hor¬ 
rors of the PC. Some esti¬ 
mates put this underprivi¬ 
leged majority as high as 80% 
of the population—it is a 
huge market. Users also will 
see the advantage of contin¬ 
ual software updates at low 
cost over the network, in¬ 
stead of being sold a stream 
of upgrades to a product that 
never fully worked when 
first purchased. 

Newer Applications 
F or the more powerful mo¬ 
bile terminals, there are new 
applications for sectors such 

and soon the entire digital phone will 
be integrated into one device. So it is 
size and weight that plays a key limit¬ 
ing role. Soon, we may have a species 
of human with longer arms and 
shorter sight as a result. However, 
the market has already seen compact 
devices, such as the Nokia 9000, com¬ 
bining a pocket organizer and a GSM 
telephone, and more will follow (Fig. 
2). So, what happens next? 

Moore’s law will see chip density 
doubling at less than 18-month inter¬ 
vals for at least another decade, and 
probably more. Computers will become 
over 1000 times more powerful, and 
complete mobile phones and modems 
will be on a single chip. But more funda¬ 
mental changes are afoot. First, there’s 
voice-command and control that may 
do away with both the keyboard and 
mouse. It also may get rid of the screen 
for many applications. Second, there 
are new display technologies that could 
change the entire nature of the inter¬ 
face and the box. Third, there is the 
very nature of networking and interac¬ 
tion between people and machines. 

Finding The Intelligence 
Where are we going to locate the 

intelligence in the future? It will have 
to be everywhere—we will carry 
some, and networks will provide us 
with the rest. In the forefront of this 
revolution today is the new program¬ 
ming language Java, with Applets on 

demand. This relies on net works that 
are ubiquitous, reliable, and low cost. 
In the time frame of development, this 
has to be the telephone network—it is 
all we have. So what will be able to 
do—what kind of terminals could be 
engineered in the short and longterm? 

It’s already possible to talk to a ma¬ 
chine to gain directory advice, and to 
buy and sell goods. But when we’re on 
the move, background acoustic noise 
from cars, trains, and people is a major 
limiter. The addition of a lightweight 
headset with noise canceling is an obvi¬ 
ous and long-awaited addition for those 
who want to drive, ride, walk, and talk 
(Fig. 3). But there are other possibili¬ 
ties, such as adaptive noise cancellation 
using one or more microphones, with 
single- and multiple-phased speakers 
adapting to create acoustic bubbles. 
Active feedback acoustic (howl around) 
suppression, and constant sound level 
relative to background noise also is pos¬ 
sible to negate the variation due to 
head position and location. Therefore, 
the Star Trek 23rd-century badge com¬ 
municator now looks feasible. 

Mobile computing also will see a 
revolution in distributed network in¬ 
telligence to realize a minimal 
portable hardware requirement. But 
again, spoken command and control 
will improve the usability while re¬ 
ducing overall cost. The primary at¬ 
traction of such a future is the ubiqui¬ 
tous and general access to everything, 

as the medical, engineering, and in¬ 
surance arenas. For example, in re¬ 
cent experiments, Nurse Practition¬ 
ers have been able to bring the 
expertise of General Practitioners to 
bear at remote sites--with a standard 
GSM phone, laptops, and miniature-
TV cameras. Dermatological exami¬ 
nation, fetal scanning, remote diagno¬ 
sis, minor operations, and emergency 
ambulance paramedic support from 
hospitals to the point of need also 
have proved possible. 

Probably the most revolutionary 
move will be toward the wearing of 
technology. Just like the carriage clock 
of 300 years ago that became a pocket¬ 
watch and then a wristwatch, cameras, 
computers, and communicators can all 
be worn as items of clothing, jewelry 
and body furniture. In fact, everything 
from roving news and sports reporting, 
to precise surgery and insurance loss 
adjusting, can be done with a minimal 
amount of technology. Throughout all 
of these possibilities there is one under¬ 
lying limitation—power! Although 
power requirements will fundamen¬ 
tally reduce as the integrated circuits 
and functions are optimized, the radio 
transmitter will still demand approxi¬ 
mately 0.5 W. A reasonable estimate 
for the total power demand for a com¬ 
bined computer-communicator is 
around 2.5 W. If we add a screen, this 
can be at least doubled. However, for 
head-mounted displays, we may only 
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wmdow to show battery charge level at any time. 

II l Bvel 
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that helps Don settle claims fast 
One look at the battery display on Don’s notebook 

Benchmarq is a registered 
trademark, and Power Gauge and 

"Benchmarq . the brains behind 
the battery " are trademarks of 

Benchmarq Microelectronics. Inc. 

NASDAQ=BMRQ 

BENCHMARQ 
BENCHMARQ Microelectronics. Inc. 
17919 Waterview Parkway 
Dallas, Texas 75252 U.S.A. 
800-966-0011 or 972-437-9195 
Fax: 972-437-9198 
Email:benchmarq@benchmarq.com 
WWW:http://www.benchmarq.com 

computer tells Don he’s got the power to prepare all 
his customers' claims this busy afternoon. Convenient, 
efficient operation is the reason why Don uses a note¬ 
book computer. And that’s 
possible because the 
makers of Don’s computer 
used Benchmarq gas 
gauge battery manage¬ 
ment technology. 

Benchmarq gas gauge 
ICs accurately monitor tne 
battery charge in comput¬ 
ers, power tools, cellular 
phones, and other elec¬ 
tronic devices. 

They require very little board space. And a variety of gas 
gauge ICs are available to meet your specific needs. 

Talk to a Benchmarq product support specialist and 
find out how you can differentiate your product, improve 

its performance, and shorten 
your time to market with 
Benchmarq battery manage¬ 
ment solutions. Call 1-800-
966-0011 today. And 
claim more of your 
market tomorrow. L 

Part 
No. Description 

Battery 
Technology 

Pins/ 
Package 

bq2010 Gas Gauge IC 
NiMH 

and NiCd 16/0.150" SOIC 

bq2011/J 
Gas Gauge IC 

for Power Tools 
NiMH 

and NiCd 16/0.150' SOIC 

bq2012 Gas Gauge IC 
NiMH 

and NiCd 16/0.150" SOIC 

bq2014 
Gas Gauge IC with 
Ext. Charge Control 

NiMH, NiCd 
and Li-Ion 16/0.150" SOIC 

bq2050 Power Gauge™ IC Li-Ion 16/0.150" SOIC 

bq2091 
SMBus v.95 
Gas Gauge IC 

NiMH. NiCd 
and Li-Ion 16/0.150" SOIC 

Gas Gauge IC Selection Guide 

* ^«>2010 ■ 

MARQY'S Message 

"Ask about our ready-

to-use gas gauge 

modules and reduce 

design time! " 
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3. A lightweight headset gives users the ability to walk, talk, and drive without any outside 
interference. 

require 0.25 W. 
Our conditioning and expectation 

of display technologies are so domi¬ 
nated by TV it is hai’d to break free. 
Why use an electron gun to write on a 
phosphor that emits photons that hit 
the retina of our eye? Why not fire 
photons straight into the eye? We 
now have lasers and are no longer 
limited by the CRT or LCD. Why not 
take over the retina by direct illumi¬ 
nation rather than the limited win¬ 
dow of a conventional screen? While 
we cannot yet mount a laser on a con¬ 
tact lens (as this is currently pre¬ 
cluded by the device line width neces¬ 
sary), it is possible to mount them on 
spectacle frames to give a head-up 
display. Combine this with an ear 
mounted device for audio and the 
near-cyborg communicator is born. 
What other functions might we de¬ 

sire in our new mobile world? We 
could have broadcast radio, TV, infor¬ 
mation services, and of course, e-mail 
and Internet access. But there is 
more. Satellite mobile services are 
coming, and the ability to flip be¬ 
tween terrestrial and satellite would 
be an advantage, as would a guidance¬ 
positioning system (GPS) receiver to 
give us precise navigational data. 
Everything in the information world 
direct to our head—just by asking. 

Meeting The Challenges 
All of the technology described ex¬ 

ists in the research phase some¬ 
where. The single most neglected 
item is power—batteries and charg¬ 
ing. Nothing much is being done in in¬ 
dustry, and we are coming to the end 
of the road. Assuming we could get 
away wsith 5 W as an average, then 
the best results for a thermal vest¬ 
torso heat to electricity conversion is 
less than 1W. As for kinetic energy— 
walking and swinging your arms and 
legs—is approximately 2 W. In both 
cases, these solutions currently mean 
being wired into your clothes, and do 
not justify the discomfort. It is still 
better to carry a bag full of batteries. 
Therefore, a program on new materi¬ 
als and energy storage, and or gener¬ 
ation, may be required to realize a re¬ 
ally mobile future. 

Most of the mobile services and 
connectivity can be achieved using 
the Plain Old Telephone Service 
(POTS) and cellular radio. But where 
is the next great challenge? More 
people going mobile means more 
chaos in the mathematical sense. We 
will see more people in cells than net¬ 
works can cope with due to computer-
aided meetings, traffic jams on free¬ 
ways. social and public events. There 
also will be a growing demand for 

more bandwidth. At this point, the 
laws of physics are in our favor. Mov¬ 
ing radio communication up from the 
1- to 2-GHz region to 24, 60, 120, and 
180 GHz would realize sufficient 
bandwidth in atmospheric absorption 
peaks that naturally preclude com¬ 
munication over more than 100 to 
1000 meters. The perfect microcell! 
But there is a new option; optical 
wireless has been macle possible by 
the revolution in fibre systems. De¬ 
vices working in the 1300- and 1500-
nm windows can provide cells of 
room, desk, and chair size with razor¬ 
sharp definition. The higher fre¬ 
quency (approximately 300 THz) 
means much greater precision and 
bandwidth. In experiments with 
these technologies, bit rates of 100 to 
1000 Mbit/s to the pocket and wrist 
have already been demonstrated. 

If I were a young engineer just 
starting out, I would find this an irre¬ 
sistible future. From the need for 
new chip technologies, robust speech 
interaction systems, to the engineer¬ 
ing of head mounted displays, body 
worn units, power generation, net¬ 
work intelligence ,and switching al¬ 
gorithms, to the creation of new wire¬ 
less systems using optics to generate 
carriers above 60 GHz, or spread 
spectrum on optical carriers, I could 
have a ball. Right now, I think I would 
choose to work on solving the power 
problem, I really would like an air 
conditioned vest. Torso heat to 
power, with my computing and com¬ 
munication technology distributed 
over its surface. I really do want to 
stop carrying technology and start 
wearing it. Or will it be wearing me? 

Peter Cochrane joined BT Labs in 1973 
and has worked on a wide range of 
technologies and systems. In 1993, he 
was appointed Head of Research. A 
graduate of Trent Polytechnic and Es¬ 
sex University, he’s a visiting professor 
to UCL, Essex, and Kent Universities 
in the U.K. He has published and lec¬ 
tured on technology and its implica¬ 
tions for society. He led a team that re¬ 
ceived the Queen’s Award in 1990; and 
was awarded the Martlesham Medal 
for contributions to fiber-optic technol¬ 
ogy in 1994; IE E Electronics Division 
Premium in 1986; Computing and 
Control Premium in 1994, and the 
1ERE Benefactors Prize in 1994. 
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If all that mattered were power and bandwidth, 
almost anyone could build these amplifiers. 

But you know better—perhaps through 
bitter experience. For example: Is the 
power you’re receiving nowhere near 
the power you were promised? Is the 
bandwidth not available fulltime, or 
do you have to bandswitch or tweak 
to get it? 

There is still black magic in the 
design of broadband high-power ampli¬ 
fiers. In twenty-five years of building 
these things especially for use in 
unpredictable load-VSWR situations, 
we at AR have amassed a rather impos¬ 
ing fund of knowledge about keeping 
the rf output power up to at least the 
minimum level we promise—across 

the full bandwidth. And a look at the 
power curves shown here will tell you 
that the typical output power is most 
often ten percent or more above the 
promised minimum. 

The amplifiers shown on this page 
— our “W” series-—are completely 
solid-state, with minimum cw output 
from one to 1,000 watts, all operating 
Class A with a top frequency of 1.000 
MHz. Not included in the curves is a 
40-watt model that operates from de to 
1 GHz. Our full line includes models 
up to and beyond ten kilowatts. 

So, if rf power that doesn't fold 
back when you need it most is impor¬ 

tant to you, you should talk it over with 
one of our applications engineers, who 
will answer the phone himself when 
you call, toll-free, 1-800-933-8181. 

160 School House Road • Souderton, PA 18964-9990 USA 
TEL 215-723-8181 • FAX 215-723-5688 • wwwjr-amps.com 

For engineering assistance, sales, and service throughout Europe, call EMV: Munich, 89-614-1710 • London, 01908-566556 • Paris 1-64-61-63-29. 
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5V fr 3.3V FCT LOGIC • 3.3V LCX LOGIC • QUICKSWITCH’ PRODUCTS • CLOCK MANAGEMENT 
ANALOG PRODUCTS • QUICKSCAN" (JTAG) PRODUCTS • SPECIALTY MEMORIES • NETWORKING PRODUCTS 

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 
QS72211 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 x!8 FIFOs 
QS72215 512 x 18 Parallel Synchronous 68 
QS72225 IK x 18 Parallel Synchronous 64 

Clocked 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 
QS72 362 1 1K x 36 x 2 Bidirectional Clocked FIFO 

with Dynamic Bus Sizing 144 
QS725420A 256 x 36 x 2 Bidirectional Clocked FIFO 132, 144 

Quality 
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, Foui Marks, Hampshire, GU34 5PZ United Kingdom, 44-(0) 1420-563333, Fax: 44-10)1420-561 142 

U.S. and Canadian Distributors: Arrow Electronics, Bell Industries, Inc., Nu-Horizons, Zeus Electronics 
CCopy right 1996 Quality Semiconductor Inc.. Q and QSI are trademarks of Quality Semiconductor. Inc. 
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Mobility And Information 
A La Card 
Applications And Opportunities For 
SmartCard Technology. 

Imagine a perfectly organized person who has all of his or her important documents and belongings at 
hand at all times—passport, driver’s license, birth 

certificate, insurance policies, vehicle documents, 
checks, credit cards, small change, different curren¬ 
cies, business cards, telephone cards, house keys, car 
keys, id cards, club and customer cards, travel tickets, 
parking permits, health insurance papers, medical 
records, training data, awards and certificates, refer¬ 
ences, service manuals, and so on. 

The list could go on forever. It shows that in an age 
when information is being produced at a host of decen¬ 
tralized sources, is required at decentralized locations, 
and often needs to be kept strictly separate from other 
information, a perfectly organized person would be es¬ 
sential. In these modern times, however, with the means 
of transporting information that we have at our disposal, 
that person would be totally overwhelmed physically, if 
nothing else, by the vast weight of the papers, forms and 
objects that would have to be earned. This doesn’t even 
mention the tremendous organizational strain, and the 
process of actually procuring and updating all of it. The 
average person—assuming he or she has some concep¬ 
tion of tidiness and order—will have all certificates, 
cards, and documents stacked away at home. 

Nevertheless, there would be considerable advan¬ 
tages if all that information was able to be carried 
around, since it would allow the individual to access 
and confirm important information at any time. It 
would entirely do away with the need to search out in¬ 
dividual objects or documents, and to keep these read¬ 
ily available—not to mention the savings in space this 
would allow. Keeping an electronic backup copy of all 
information would be straight-forward. Anyone who 
has lost even a few of the documents and objects listed 
above knows just how difficult and time-consuming it 
can be today to have these replaced. 

This fact of life is particularly true for the individual 
in high security areas where the “pass/ID” and “ac¬ 
cess” functions in many sectors are currently resolved 
via complex hardware solutions. If keys or other hard¬ 
ware are lost and/or need to be replaced, the cost can 
be high. Here, too, a suitable instrument is required 
which can offer the multifunctionality needed to meet 
the high requirements applied in the security sector. 

What’s more, this person, together with a contin-

FRIEDRICH V. 
D I E ST 

ACG AG, Am Kuemmerling 21-25, 
55294 Bodenheim, Mainz, Germany; 
49-61 35-9230-0; fax 49-6135-
9230-99. 

gent of other comrades-in-arms, uses a whole raft of 
technical tools and devices that have to be readjusted 
each time to his or her own particular requirements. 
How wonderful it would be if these devices could be 
equipped with simple, customized, and user-indepen¬ 
dent off-line memory functions that could be matched 
quickly and effortlessly to the user in question. Seats, 
sofas, beds, chairs, car seats, steering wheels, car mir¬ 
rors, radios, HiFi equipment, TV sets, computers, and 
training equipment are just some of the applications 
that could benefit. 

Falling into a similar category are all the proce¬ 
dures for which authorizations and account balances 
need to be verified. Today the verification is accom¬ 
plished using expensive and complicated on-line 
checks. A procedure allowing a simple off-line solution 
would be ideal, temporarily removing expensive net¬ 
work structures at remote sites. 

The organized person outlined above is still very 
much a dream for the most part. Nevertheless, our 
technical capabilities already exceed many of the re¬ 
quirements set out above. All that’s missing is the vi¬ 
sion to implement and integrate them. 

The Smart Card 
Over the last decade, a technology has crept almost 

unnoticed into our life, and is slowly, but surely chang¬ 
ing our daily routine in one area after another. This 
major innovation looks like a small piece of plastic with 
a gold plate. Its name—the SmartCard. Its possibili¬ 
ties—virtually unlimited. As a result, it could be possi¬ 
ble for a person in the year 2005 to actually use one of 
these SmartCards to manage every aspect of daily af-
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fairs. Some of the possibilities in¬ 
clude everything from unlocking and 
locking doors to presenting passport 
or driver’s license identification. Ve¬ 
hicle ergonomic preferences could be 
set via Smart Card. The volume of a 
radio or the temperature of a room 
are also possibilities. Paying high¬ 
way tolls, parking charges, recording 
times (of virtually anything), per¬ 
forming access checks, operating au¬ 
tomatic vending machines, booting 
up computers, and activating mobile 
phones could all be done by Smart 
Card. In fact, the possibilities are al¬ 
most endless 

The SmartCard In Action 
Imagine the following scene: You 

enter a rented car, plug in your chip¬ 
card which contains your preferred 
car adjustment data, such as seat and 
mirror position, air conditioning level 
and favorite kind of radio station. 
The car immediately customizes it¬ 
self to your preferred presettings— 
independent of the make and manu¬ 
facturer. Once you have returned the 
car at the airport, the same chipcard, 
this time its contactless part, serves 
as your airline ticket without any 
need for a printed one. 

Originally equipped with very 

small memory and computing 
power, the Smart Card underwent a 
long period of experimental testing. 
It was an expensive alternative to 
the magnetic strip card, though its 
robustness and versatility made it 
technically superior. It began the 
climb to fame in 1984 when it gained 
a foothold in the telecommunica¬ 
tions market in the form of the tele¬ 
phone card (initially introduced in 
France to be followed by around 50 
other countries). In this application 
it has become an accepted part of 
everyday life. 

Having conquered this sector of 
the market, it continued its victory 
march into the fields of mobile com¬ 
munication, health insurance, and ad¬ 
mission. In Germany, it is now in its 
first generation as an administrative 
health card, featuring memory card 
technology and 265 byte memory. 
Around 80 million of these cards are 
in use. It also is making tremendous 
inroads in the field of customer cards 
and electronic payment transactions. 
Known as “Quick” in Austria and the 
“Geldkarte” (money card) in Ger¬ 
many, around 50 million cards fitted 
with a processor chip have been in 
circulation since the middle of 1996. 
They are being used as electronic 

1. The organized traveller will no longer need to carry tickets, passports, cash, or other weighty 
documentation as the SmartCards begin to replace long check-in lines in airports and train 
stations. 

purses in a wide range of similar pro¬ 
jects worldwide. Systems from 
Visa/MasterCard, Banksys (Proton), 
Mondex, KZA (German money card), 
and many others are now in fierce 
competition. In this battle for market 
share, technical suitability is less a 
factor than the market influence of 
the issuing company. 

The solutions are all similar from a 
technical aspect. A meter is used to 
write monetary sums onto a proces¬ 
sor chip which can be reduced, i.e. 
spent, at special terminals. Mutual 
authentication and communication is 
ensured by means of a secret encryp¬ 
tion algorithm and a Message Au¬ 
thentication Code (MAC). A transac¬ 
tion record is created for every 
procedure. Central record registers 
which maintain anonymous shadow 
accounts for every card are em¬ 
ployed to perform subsequent clear¬ 
ing. This feature also permits off-line 
transactions to be performed without 
difficulty. Should electronic purse 
systems establish a firm foothold by 
the year 2000, cash will probably dis¬ 
appear completely over the long 
term and will be replaced by credit 
cards and electronic purses. 
The SmartCard is now also being 

used on local public transport em¬ 
ploying either contact or contactless 
technology. Further applications in 
other fields, such as pay TV, are only 
a matter of time away. Intensive 
studies are currently underway into 
using the SmartCard as a vehicle for 
customized codes for encrypting doc¬ 
uments, transactions, and electronic 
money on the Internet and other 
open networks. 

Currently, the further rapid devel¬ 
opment of the SmartCard seems to 
be limited by the user’s power of 
imagination, the general fear of tech¬ 
nology, cost aspects, and standard¬ 
ization problems. It is, therefore, 
worthwhile taking a closer look at 
the SmartCard in order to gain a 
clearer understanding of its technol¬ 
ogy, further development, and possi¬ 
ble areas of application. 

How It Works 
A SmartCard is nothing more than 

a chip (memory, controller, or crypto¬ 
controller with additional coproces¬ 
sor) which is embedded in an inter¬ 
face (module) and a surrounding 
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If you're looking for high-speed, cost-effective 

solutions for your tough design challenges— the 

wait is over. Introducing the SPARClite embedded 

processor from Fujitsu. Delivering workstation-speed 

for optimizing high-end imaging designs such as digital 

cameras— for around $15 per chip. 

The high performance SPARClite embedded RISC series 

is perfect for your most demanding imaging product designs. 

By dramatically reducing the cost of embedded processors, 

Fujitsu Microelectronics makes building and marketing digital 

imaging equipment easy and affordable. With SPARClite, 

you can design fingerprint/face recognition systems, 2D 

barcode readers, scanners, digital cameras and more—at a 

price that’ll leave your competition in the dust! Fujitsu 

gives you all the support, evaluation boards and design 

kits necessary to make your designs fly. And we support 

all the top U.S.-based software development suites, including 

GNU, MRI, and Green Hills software. 

Get your design moving in the right direction— put the 

SPARClite family of high-end, cost-effective microprocessors 

to work for you by calling Fujitsu at 1-800-866-8608 now. 

Or check out our website at www.fiijitsumicro.com. 

FUJITSU 
COMPUTERS. COMMUNICATIONS. MICROELECTRONICS 

Fuiilsu Microelectronics. Inc.. 35« Non« ! irsl Street. San Joie. CA 95134. ©1996 Fujitsu Microelectronics. Inc. SPARClite is a trademark ol SPARC International. Inc. exclusively linnsed to Fujitsu Micro -lect-onics. Inc All trademarks or registe-ed trademarks 

are the property of their respect » holders All SPARC trademarks are trademarks or registered trademarks of SPARC International. Inc Products b. ar ng SPARC trademarks are based upon an architecture tevelored by Sun Microsy items Inc 
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2. A balance has been written onto a processor chip within this card to 
be spent at special terminals. Over 50 million money cards have been in 
circulation since the summer of 1996. 

piece of plastic, which uses 
the standardized interface 
to establish contact with an 
appropriate reader. A spe¬ 
cial form of SmartCard is 
the contactless card which 
exchanges energy and data 
with an appropriate reader 
(using contactless technol¬ 
ogy) via a miniantenna (coil) 
which works on the induc¬ 
tion principle. The power 
supply is generally 5 V, al¬ 
though 3 V technology is 
slowly beginning to gain in 
popularity. The serial inter¬ 
faces which cards usually 
have today currently have a 
very slow mean data trans¬ 
fer rate of 9600 bits/s. from 
the card to the terminal. This bottle¬ 
neck can be expected to be elimi¬ 
nated quickly as the interface is en¬ 
hanced and the market begins 
demanding faster transfer rates. 

SmartCard History 
In the early days, the SmartCard 

was only available as a storage 
medium pure and simple. It was 
only equipped with an EPROM 
since this was the sole possibility at 
that time of receiving data without a 
continuous power supply. Improve¬ 
ments to the storage capability and 
processor power were quick to fol¬ 
low, however. Within a short time, 
the capacity and performance of the 
processor on the cards had been 
multiplied quite dramatically. The 
EPROM was replaced by the EEP¬ 
ROM, which employed a very simi¬ 
lar capacitor principle (as employed 
by PC hard disks) for storing data. 
The required write and erase volt¬ 
age of approximately 20 V is gener¬ 
ated using the principle of cascaded 
voltage doubling. 

At the current time, users can get 
inexpensive solutions providing 
memory sizes of up to 16 kbytes 
EEPROM, 512 bytes of RAM, 16 
kbytes of ROM, and coprocessor 
power for processing encryption 
procedures like DES/MAC, RSA 
etc. with lengths of up to 768 bits in 
approximately 4 seconds for a card s 
(processor) clock frequency of 3.5 or 
4.9 MHz. These performance levels 
and storage capacities can be ex¬ 
pected to quadruple by the year 

2000. This will result in many more 
potential applications. 
Up to 10,000 write and plug-in cy¬ 

cles are guaranteed, though, in real¬ 
ity, up to 200,000 cycles can already 
be assumed as the average service 
life. The teething troubles (plastic 
and modules insufficiently rigid, 
fracturing of the chips, detaching of 
the modules from the card, and so 
on), that would hardly be apparent 
to an unknowing user at first glance, 
have now been largely resolved by 
reducing the surface area of the 
chip. The surface area of the chip 
has been reduced to as little as 25 
mm2; further reductions can be ex¬ 
pected through the increasing use of 
3 V technology. Additional improve-

In concrete terms, an 
employee of a firm 

would have one or two 
biometric features 
entered onto the 

personal chip card using 
image-generating 

techniques, along with 
an additional 

alphanumeric ID. 

ments have been made in 
plastics and adhesives. 
The market has already 
seen the introduction of hy¬ 
brid cards. When combined 
with optical storage foils 
similar to CD-ROM technol¬ 
ogy they can achieve 
WORM storage levels of up 
to 20 Mbytes. In this 
process, a laser burns infor¬ 
mation into the tracks of the 
optical foils. This informa¬ 
tion can be read by laser 
scanning. 
As a result, SmartCards 
are an increasingly inter¬ 
esting prospect for fields 
which, in addition to requir¬ 
ing a high level of security, 

also need substantial data and a 
sizeable memory. Examples of such 
applications include image generat¬ 
ing processes in the health sector 
(X-ray or ultrasound), the long-term 
recording of large quantities of data 
(clinical research), or the optical 
storage of customized data on cards 
(a “CarCard” containing the com¬ 
plete documentation of the service 
record or a “MaintenanceCard” for 
aircraft turbines). 

007-Style Features 
Also undergoing testing are com¬ 

binations of SmartCards with James 
Bond-type procedures in the field of 
biometry. Initial studies into storing 
fingerprints, hand outlines, scan¬ 
nings of the iris and retina, pho¬ 
tographs, handwriting samples, 
voice samples, and physiognomic 
face recognition methods on Smart-
Cards have already been concluded 
and are very promising. 

If these biometric methods are 
combined with PIN numbers or 
codes unauthorized access would be 
extremely difficult, since the rele¬ 
vant user-specific data are only 
stored decentrally on this card. 
They are known, in part, only to the 
card bearer. They also are cus¬ 
tomized with biometric information, 
i.e. they can only be duplicated or al¬ 
tered with immense effort. 

In concrete terms, an employee of 
a firm, would have one or two bio¬ 
metric features entered onto the 
personal chip card using image-gen¬ 
erating techniques along with an ad-
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Ordinary digital scopes are 
asleep 99.9935% of the time. 

Introducing the 
Tektronix InstaVu family. 

(code 500) for more 

in 
display them instantaneously. So signal anomalies 

InstaVu" 

your eyes to a new standard 
digital oscilloscopes. 

If you think your digital scope 
is giving you a live, real-time 
picture of your waveform, it’s 

Patented technology allows these oscilloscopes to 
sample up to 400,000 waveforms every second — and 

family, or visit our Web 
site at www.tek.com. And open 

time to wake up. 
Most digital scopes 

acquire a few hundred 
waveforms or so a second, missing all the rest. 
So you could miss an infrequent glitch simply 
because your scope is “blind” when it happens. 
Not with the InstaVu" acquisition family 

from Tektronix, though. 

are detected and displayed immediately, solving 
your problems faster than ever before. 
What’s even more powerful about Tektronix InstaVu 

acquisition scopes is that they now start at under 
$10,000. So, for the price of other ordinary 
DSOs, you can get one that’s several magnitudes 
faster and more accurate. 

Call 1-800-426-2200 
information on the 

_ ___ InstaVu acquisition 
Conventional DSO 

Bandwidth 500 MHz 500 MHz 500 MHz 500 MHz 1 GHz 

2 + 2 4 2 + 2 4 4 Channels 

Mai. Sample Rate 1 GS/s 2 GS/s 1 GS/s 2 GS/s 4 GS/s 
Max. Record Length 250K 500K 250K 500K 500K 
Max. Whn. Acquisition Rate 100,000 Wfm/s 100,000 Wfm/s 180.000 Wfm/s 400,000 Wfm/s 400,000 Wfm/s 
«NK»» Monochrome Monochrome Color Color Color 

© 1996 Tektronix INC. All nghts reserved, Tektronix and InstaVu are trademarks of Tektronix, Inc SCA-MW6340 
Tektronix 

••••••• •••«•««•«•I J VW *•••• + MWIM, IMIJU 

screen color performance that s increasingly 

indistinguishable from TFT- for about Wthe 
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Sharp at 1-800-642-0261, Ext. 2021, or use our 

convenient FASTFAX number, 1-800-833-9437. and 
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price you’d expect. 

The fact is, in many applications Sharp's 

GTN is definitely the wise choice. With screen 

SHARP 
FROM SHARP MINDS 

COME SHARP PRODUCTS' 

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

today's GTN. 

You’re in for one big surprise. 
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ditional alphanumeric II). If the 
cardholder wants to gain access to a 
building, the chip card is inserted 
into a reader which checks the bio¬ 
metric features (e.g. hand print, iris) 
while the user submits to a hand 
print testing device or camera’s 
lens. The cardholder then enters the 
personal alphanumeric access code. 

applications of 1 kbyte each on a sin¬ 
gle card. Generally, the number of 
applications can be expected to 
quadruple, as a result of the quoted 
increase in processor power and 
storage space. This development 
sets new and powerful standards for 
the vision of a multifunctional/multi-
application card, and will certainly 

The Impact Of The Internet On 
Electronic Engineering 
The Evolution Of The Internet Alloivs The Change 
From Access To Information To Access to Resoitrces. 

For many in the technical and academic communi¬ ties, the Internet has always been available. Com¬ 
mand line runes were never a problem for those en¬ 

gineers who wanted to telnet into File Transfer 
Protocol (FTP) sites on the network, access discussion 
groups, or send e-mail. It wasn’t pretty, and it was lim¬ 
ited to the few who generally had access either from 
large company or academic connections to the Net. 

It comes as no surprise to hear that all of this has 
changed over the last five years. A new wealth of on¬ 
line information, more readily available to a wider 
range of people, has certainly impacted engineering 
professionals. With their skills, resources, and inter¬ 
est, engineers have been the first to embrace Internet 
technology. The Internet has already brought signifi¬ 
cant change to engineering. 

The Internet is nothing more than a very large col¬ 
lection of computers that can share data and communi¬ 
cate. Its roots go back more than 30 years to the early 
U.S. Department of Defense ARPANET work to de¬ 
velop robust data communications. In recent years, 
however, what has been truly significant hasn’t been 
the further development of this networking technol¬ 
ogy, but the development of services like e-mail and the 
World Wide Web. For engineers, the impact of the In¬ 
ternet has evolved across three key areas: Communica¬ 
tions, Access to Information, and Access to Resources. 

Communications 
The first widely-used Internet services were com¬ 

munications oriented: E-mail, FTP, and discussion 
groups. E-mail allowed people to send text messages 
to one another, both inside and outside a company, 
while FTP allowed the early Internet users to transfer 
files over long distances. The discussion groups en¬ 
abled people to hold group e-mail conversations on a 
variety of topics. 

In the workplace, the e-mail service had the most 
significant impact. It provided a replacement for paper 
memos and, once the network connections were in 
place, wasn’t limited by time zones or national bound¬ 
aries. Combined with the ability to transfer files via 
FTP, this enabled the first “real” telecommuting— 
much more than just bringing home a briefcase and 
redirecting phone calls. Designers with a computer at 

LIAM 
G O U D G E 

ARM Ltd., 90 Fulbourn Rd., Cherry 
Hinton, Cambridge, CB1 4JN, U.K.; 44 
1223-400440; fax 44 1223-400410; 
Internet: http ://www.arm.com 

home could stay in touch with colleagues, and have 
useful file access, as long as the required software 
tools were all available locally. 

Access To Design Information 
Even five years ago, dealing with requests for prod¬ 

uct information such as datasheets and applications 
notes was a full-time job for several people at a typical 
semiconductor company. What did engineers need to 
design-in commodity devices? The answers were obvi¬ 
ous—they needed easy access to product information, 
applications information to make the design easier, 
fast access to samples for breadboard experiments, 
and applications expertise for well-advanced designs. 

Providing this information was easier said than 
done. With many thousands of devices available, data¬ 
books became weighty and expensive. Linear devices 
tended to require detailed applications notes, making 
these tomes heavier and more costly. Providing large 
volumes of these books required expensive, slow bulk 
shipments all over the world. It was extremely diffi¬ 
cult to track the return on this investment in terms of 
design wins, so the argument for printing more books 
often wasn’t obvious. 
When it came to supporting large OEM accounts 

worth millions of dollars, no one questioned a million¬ 
unit design. The problem was more acute for medium 
and small-sized accounts, often serviced by distribu¬ 
tors. Though many small (less than 10,000 units/yr) de¬ 
signs combined made up large volumes, the cost of ser¬ 
vicing them was too high for the return on investment. 
The outcome was that distribution accounts received 
little service. Early dial-up bulletin boards provided a 
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partial solution to the problem. 
The industry began moving to direct 

marketing as a solution. In the analog 
world, Maxim led the way with regular 
magazines, advertising, and easy ac¬ 
cess to samples and good documenta¬ 
tion via mail, fax, and an 800 number. 

These methods provided engineers 
with the information they needed. 
They also gave the supplier more in¬ 
formation about their customers, for 
example, who they were, where they 
were, and what they wanted in terms 
of new products. However, direct 
marketing in this style still required 
heavy investment. 

Everything changed with the advent 
of the World Wide Web protocols on the 
Internet. Suddenly, it became easy to 
widely distribute product information at 
very low cost. The information providers 
did not need to provide the paper. Cus¬ 
tomers would take only the information 
they really wanted, since they would be 
the ones paying to print it. As the infor¬ 
mation became available, it was usually 
up-to-date and fi-ee. For the product sup¬ 
plier, this method still requires a full-time 
staff to run a professional presence on the 
Web, but it ‘s a far lower-cost solution than 
printing books that rapidly go out of date. 
For marketers, registration information 
and customer data request profiles im¬ 
proves their customer knowledge, so that 
better future products can be designed. 

Advanced RISC Machines (ARM) 
has found that publishing information 
on the Web gives customers the infor¬ 

mation they want when they want it. 
The company now treats the Web as 
one of its main communications chan¬ 
nels. Approximately half of the ARM 
user manuals are shipped “electroni¬ 
cally.” However, the company must up¬ 
date its electronically distributed infor¬ 
mation diligently, as this is what 
customers have come to expect. 

In terms of product design, the impact 
of the Web on distributing device infor¬ 
mation has been huge. It has given de¬ 
signers much of the information they 
need on demand. Engineers at small 
firms get service they would never have 
received and the big OEM’s get more up-
to-date information faster. From the sup¬ 
pliers’ point of view, it also has greatly ad¬ 
dressed the issue of supporting the 
smaller-sized customer and tapping into 
their volume. The Web’s platform inde¬ 
pendence also simplifies the dissemina¬ 
tion of information both inside (intranet) 
and outside the company. 
Web search engines, such as Alta 

Vista, are effective for directing users 
to the information they need. However, 
as those who regularly search out prod¬ 
uct information know, this is a new 
communications medium which suppli¬ 
ers have yet to learn how to use effec¬ 
tively. Some firms have made more ef¬ 
fort in graphics—which can be 
annoyingly slow—than in useful con¬ 
tent. Some Web information can be 
very dated or of limited use, making it 
difficult to find quality information. 

Databases of embedded design 

sites such as Cera (www.cera.com) 
and Chip Directory (http://cal003109 
.student.utwente.nl/~stefan/chipdir/) 
provide a simple way to locate manu¬ 
facturers making a particular device 
type, as well as tool suppliers, appli¬ 
cations support, and other useful ser¬ 
vices. Although most web sites are 
currently free to users, the future 
may well see such sites go to sub¬ 
scription charges as companies begin 
to realize their value to engineers 
searching for device data. 
New tools are enhancing the Web 

information provision abilities. Many 
engineers no longer look though sev¬ 
eral trade magazines on the off-
chance they will see something rele¬ 
vant. Instead, they are using search 
engines to take them directly to sup¬ 
pliers’ sites or even to webzines, such 
as PointCast, to send information 
which is of interest to them. URL 
watchers notify users by e-mail if any 
of the Web pages they care about are 
updated, and “intelligent agents” 
which gather information of interest, 
also have begun to appear. 

Access To Resources And 
Telecommuting 

Will the availability of networking 
allow people to work from home more 
often? One example is ARM’s CEO 
Robin Saxby, who spends half his time 
on the road, a quarter of his time at 
home, and only a quarter of it in the of¬ 
fice. Yet, he effectively stays in touch 
and interworks through e-mail, dial-in 
central file servers, and the company’s 
intranet. Although most users don’t go 
to this extreme, many other profession¬ 
als do telecommute on a regular basis. 

Although people at many compa¬ 
nies today are free to telecommute, 
few engineers do. The attractions 
seem numerous, so why don’t more 
designers do it? The short term issue 
is mainly one of bandwidth. Chip de¬ 
sign data files are very large, typi¬ 
cally over 40 Mbytes—much too 
large to load over a modem. Data 
files are often needed by several de¬ 
signers simultaneously, so they can’t 
be taken home by a single person. 
Also, it is difficult to handle revisions 
between multiple remote workers. 

Additionally, most software design 
tools reside on central servers. They 
usually have floating licenses which 
allow a set number of copies of a given 
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tool to be in use simultaneously. These ¡ 
programs are much too large to use ; 
with current modem technology, but I 
putting high-speed bandwidth in 
place opens up some very interesting 
possibilities. Large design companies 
with several sites can let their design 
tool floating licenses wander globally, 
so offices in different time zones can 
reuse the same set of tools. Eventu¬ 
ally, we may start to see “per use” 
tools pricing—the tools would record 
their own usage with the supplier via 
the Internet through a secure proto¬ 
col. With sufficient Internet band¬ 
width, software could be rented for a 
set time—which is the basis for much 
of the Network Computer concept, 
extended to design tools. 

Telecommuting also may be rare 
among design engineers because of 
the nature of the work done. Much of 
the technical work at ARM, for exam¬ 
ple, is microprocessor system design, 
processor modeling, VLSI layout, and 
software toolkit development. These 
are all intricate tasks requiring careful 
project management and coordina¬ 
tion. Design of the various blocks of 
the processor becomes considerably 
harder if members of a team are in dif¬ 
ferent locations. This is especially tine 
of the model validation stage of design, 
where corner cases and obscure bugs 
need to be painstakingly hunted out. 

However, many companies do have 
development teams scattered across 
the globe. For example, software 
teams in the US, Europe, and India en¬ 
able 24-hour project development. This 
arrangement may make work excep¬ 
tionally difficult, and what is saved on 
coding time may be lost in debug time. 
Ford’s Modeo project is an often-
quoted example of this kind of develop¬ 
ment. Some code development at ARM 
is done remotely, however this is not 
the norm. Telecommuters still come 
into work frequently, to ensure they 
are in-synch with the rest of the team. 

Experience would say telecommut¬ 
ing is possible with sufficient band¬ 
width and infrastructure (depending 
on the nature of work). However, it is 
difficult to see how it could be the most 
effective solution for complex projects 
involving heavy team interaction. 

Help Yourself To IP 
The Virtual Socket Alliance (VSI) 

would seem to be an extension of what 

TECHNOLOGY FORECAST 

the software industry has been doing 
for years: Using the Internet to lower 
distribution costs and making products 
available to a wider audience. 

The objective of the Alliance is to 
make the virtual components re¬ 
quired to build a system-on-chip as 
easily available as physical ICs from 
a catalogue. These components 
would include macrocell designs, lay¬ 
out, software algorithms, and system 
modeling technology. 

The Web has made information on 
commodity device building blocks 
more available. It now promises to 
make information on the blocks much 
more accessible. An ASIC designer 
will now be able to search on-line 
databases for products that best 
meet the needs of a design. Various 
offerings can be traded off against 
each other for price, performance, 
and quality, and a selection made on¬ 
line. VSI standards would ensure 
that the blocks all work together in 
the final design. 

To an extent, this already exists. 
IP companies such as ARM already 
deliver device layout or models to 
customers via the Internet. VSI 
promises to make more of the compo¬ 
nents more readily available. This 
move marks a transition from Access 
to Information to Access to Resource. 

Several companies have develop¬ 
ment boards wired to their Web 
servers, and remote customers can 
submit jobs to run on these boards. 
This arrangement allows not only re¬ 
mote benchmarking and evaluation, 
but development as well. 
Always a powerful communica¬ 

tion tool for design engineers, the 
Internet has become an important 
resource for all types of informa¬ 
tion. As bandwidth improves and 
services mature, all types of in¬ 
teresting and useful resources 
should come on-line. And more 
“ready-rolled” technology will be¬ 
come available which, if handled 
properly, will allow engineers to 
design better products faster. 

Liam Goudge is a product man¬ 
ager with Advanced RISC Machines. 
Before joining ARM, Goudge worked 

! at Texas Instruments in France and 
¡ England. He holds a bachelors de-
; gree in electronics from Nottingham 
I University, U.K. 
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LEE GOLDBERG 

Green Engineering: Designing 
For A Brighter Future 
An Exclusive Electronic Design Interview 
With Amory Lovins, Co-founder Of The 
Rocky Mountain Institute. 

Communications 
Editor 

Amory Lovins is not your typical technologist. 
Then again, he’s not your typical environmental¬ 
ist, either. Unlike many technologists, Lovins is 

acutely aware and concerned about the impact that civ¬ 
ilization and its technology is having on the environ¬ 
ment, as well as its inhabitants. Unlike many environ¬ 
mentalists, he feels that technology is not only the 
problem, but also can be part of the solution. A pro¬ 
foundly unconventional thinker, he challenges both 
traditional thought and its critics with his notion that 
market forces and capitalism will play a pivotal role 
in creating a cleaner, safer, and more hopeful world. 

Together with his wife, Hunter, he established the 
Rocky Mountain Institute a dozen years ago. From 
their solar-powered aerie high in the mountains of 
Colorado, the 40-odd member RM 1 team works with 
architects, engineers, citizens groups, legislators, and 
surprisingly, a wide cross-section 
of high and low-tech industries, to 
envision and realize a world 
where both the environment and 
people’s wallets are green (Fig. 1). 
Their enthusiasm and hope are 
infectious. After speaking with 
them foreven a short time, it’s 
hard not to imagine a nea rby fu¬ 
ture that’s cheerfully filled with 
self-sufficient homes, an improv¬ 
ing environment, 300 mile-per-gal-
lon hypercars, and well-fed, well-ed¬ 
ucated children in both first- and 
third-world countries. The follow¬ 
ing interview was extracted from a 
conversation with Mr. Lovins that 
took place this past October. 

If this article caught your inter¬ 
est and your want to see a complete 
transcript of the interview, you can 
find it at Electronic Design’s new 
website; www.pentonled.com 

Electronic Design: Okay, the tape is running, let’s get 
started. First question: What is all this whole-system 
engineering, green engineering, and sustainable engi¬ 
neering stuff, anyhow? Why should the average engi¬ 
neercare about it? 
Lovins: The essence of good or even great engineering 
is to do more with much, much less. Engineers ought to 
be rewarded for practicing elegant frugality. Besides, 
it’s more fun that way. The profession’s contribution to 
efficient utilization of resources is probably the most 
important single need in our technical system today. It 
will have the most far-reaching benefits for society. 

Using our resources more productively will bring 
us a number of benefits. F or example: 

1) We’ll live better—improved efficiency also means 
improved quality. 

1. The Rocky Mountain Institute occupies this building, located at 7100 ft. in the Rocky 
Mountains. Although it is nearly completely energy self-sufficient for both heat and electricity, it 
actually cost less to build than a conventional structure. 

108 
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2. The heort of the RMI heating system is this solar greenhouse which also serves as a warm, 
green haven during the harsh Colorado winters, where temperatures drop to as low as 46 
below zero. A small wood stove serves as a backup heater lor the entire building. 

2) We’ll deplete and pollute less. 
3) We’ll make more money through 
the savings in materials costs and in 
reduced environmental remediation 
costs. This double benefit is proba¬ 
bly the biggest undiscovered gold 
mine in the entire economy. 
4) Resource efficiency helps people 
do more and better work—something 
that is often more valuable than sav¬ 
ing the resources themselves. 
5) The savings provides economic in¬ 
centives to get these improvements 
accomplished through the economy, 
rather than government programs or 
regulations. 
6) The solutions actually multiply 
when they are applied to other prob¬ 
lems. This way, a single small solution 
can take a big chunk out of a big prob¬ 
lem, such as global warming, acid 
rain, air pollution, or deforestation. 
7) Resource efficiency increases se¬ 
curity by stretching fewer resources 
to meet more needs more equitably. 
This reduces dependency and con¬ 
flicts. It also buys time, by slowing 
down depletion and pollution, giving 
us the chance to develop even better 
solutions. 
8) This approach also reduces the 
waste of people. Instead of laying off 
the people, we can lay off the unpro¬ 
ductive tons, gallons, and kilo¬ 
watthours, leaving the people with 
more and better work to do in more 
competitive businesses. 

9) This leads to a safer and cleaner 
world if people are substituted for 
scarcer and more expensive natural 
resources. 
10) Resource efficiency bypasses ide¬ 
ology. Even the most hard-nosed 
business person is in favor of effi¬ 
ciency. The concept of stewardship is 
at the root of our most cherished po¬ 
litical and religious philosophies. 
11) Resource efficiency accommo¬ 
dates diversity. In order to welcome 
efficiency, you don’t need agreement 
about social values. Since its a means, 
not an end, we can all get together 
and agree on this, and worry about 
the ultimate goals later. 

Now, efficiency is not a new con¬ 
cept. Engineers have been doing it 
for thousands of years. What’s new is 
that we now have incredibly power¬ 
ful tools for both designing and im¬ 
plementing the things we want. To 
understand how vast the scope is, 
take a look at the fact that even the 
most developed countries have an 
energy utilization efficiency of only a 
few percent. 
Our materials efficiency is even 

worse than that. A study conducted 
in 1992 revealed that about 93% of 
the mass flow of materials used to 
produce American goods are dis¬ 
carded before the final product is fin¬ 
ished, and about 80% of finished 
products are discarded after just one 

use. From this, you can figure that 
somewhere near 99% of all the origi¬ 
nal materials used to manufacture 
goods in the United States ends up as 
waste within six weeks of sale. 

Electronic Design: Wow. I guess that 
sounds about right, unfortunately. 
Lovins: Yeah. And when you realize 
that after decades of effort by count¬ 
less scores of superb engineers, our 
cars still waste 99% of the gasoline 
that they consume. Think about the 
fact that only 3% of the fuel burned in 
a power plant actually produces light 
in an incandescent bulb. The rest is 
just wasted as heat along the way! We 
shouldn’t think of these gross ineffi¬ 
ciencies as problems, but as opportu¬ 
nities. Just think of how much better 
we can get with even a modest effort! 

Electronic Design: And engineers 
who are involved in resource optimiz¬ 
ing are sitting at the cutting edge of an 
economic and technical revolution? 
Lovins: The total waste of water, en¬ 
ergy, mobility and materials services 
in the world may well approach $10 
trillion a year. 

Electronic Design: So even recovering 
a small fraction of that represents a 
trem endous opportunity for engi¬ 
neers. It would seem that even if you 
aren ’t worrying about the future of 
your grandchildren’s children, there’s 
still lots of incentive to get involved. 
Lovins: You bet. Economically, 
morally, professionally, and every 
other way, engineers have an extra¬ 
ordinary opportunity to finally start 
to play the full role that they could 
and should in creating a sustainable 
world. What’s more, they can make 
lots of money at it, and have a ton of 
fun in the process. 

Electronic Design: I’m glad you 
mentioned fun. 
Lovins: Of course. Engineering ought 
to be one of life’s great pleasures. 

Electronic Design: Can you explain 
a bit more about the concept of whole 
systems engineering, and do you 
have an example about how it ap¬ 
plies to electrical engineering? 
Lovins: Well, I haven’t been involved 
directly with electronics for nearly 
thirty years—I may be the last guy to 
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get a patent on a vacuum tube circuit 
(in 1965)-but here goes. Let’s start 
with a simple example: I live in a 
house at 7100 ft. in the Rocky Moun¬ 
tains, where it gets as cold as -46°F, 
and yet we have had 24 successive 
banana crops in our solar greenhouse 
with no central heat source (Figs. 2 
and 3). Surprisingly, its actually 
cheaper to build our home that way. 
That’s because the extra cost of su¬ 
per insulation, super windows, and 
ventilation heat recovery is actually 
less than the cost of installing a cen¬ 
tral heating system. 

Electronic Design: Super windows? 
Lovins: There are several commer-
cially-available brands of windows 
that insulate as well as 10 sheets of 
glass, look like two-pane windows, 
and cost less than triple-glazed win¬ 
dows. In fact, they gain heat even on 
northern exposures. 

Electronic Design: So how do you 
heat the house on the rare times that 
the sun doesn't come out for a week? 
Lovins: Well, the house is about 99% 
energy self-sufficient from passive 
solar, and 1% of our heat is obtained 
from a single wood stove. To save 
wood, we occasionally use it to burn 
government energy studies. If you 
do a standard calculation to figure 
the heat loss through the roof, walls, 

foundation, etc., and used that to op¬ 
timize the insulation thickness, we would 
say “How much more does it cost to make 
the insulation thicker, what’s the present 
value of the heating fuel that we save, and 
is it worth it?” Well, that leaves out the not 
so little matter of the furnace and duct¬ 
work, which can be significantly down¬ 
sized, or in oui' case, eliminated. 

Electronic Design: At 7100 feet in the 
snow-covered mountains. 
Lovins: Yes. And it turns out that the 
least-cost way to design the building 
is to use so much insulation and heat 
recovery that you don’t need the win¬ 
dows that you don’t need the heating 
system. Construction cost then goes 
down, you then reinvest some of the 
savings into saving 99% of the water 
heating energy, half the water, and 
90% of the household electricity. What 
happens is that out monthly electric 
bill is around $5, and that’s before we 
sell back excess energy from our own 
solar panels. Actually, the utility pays 
us a little. The payback on these in¬ 
vestments is around 10 months: And 
that’s with 1983-vintage technology! 
Now you can do much better. 
You get there by designing the 

house as a system, not simply opti¬ 
mizing components in a way that 
“pessimizes” the whole thing. In an¬ 
other example, we recently elimi¬ 
nated both heating and cooling 

3. Dr. Lovins inspects the banana crop which is harvested twice yearly form the institute's solar 
greenhouse. Besides setting an unofficial altitude record for banana production, the food, heat, 
and shelter produced by the greenhouse is intended to demonstrate how innovative engineering 
practices can help people live better while actually consuming far fewer natural resources. 

equipment in buildings located in 
parts of California that reach 110° or 
even 115°F. We actually reduced the 
real cost of the house and made it 
more comfortable by saving the cost 
of the heating and cooling system. 

This is a good example of reaping 
multiple benefits for a single expen¬ 
diture. It’s a good design heuristic 
that if any element of a design does 
only one thing, it’s probably a misse, 
opportunity. So. the arch that holds 
up the middle of the building per 
forms 12 discrete functions, but 
only pay for it once. 

Now, I’ll give you an example in 
electronics. It’s pretty simple, but it 
might ring some bells with your 
readers. I was involved several year; 
ago with the redesign of an energy 
efficient desktop computer. Of cours« 
we all know that CMOS chips are a 
cheap NMOS ones, in fact, they’re 
cheaper on a systems level because 
they need less cooling. But it turned 
out that when we went to a very effi¬ 
cient power supply that maintained 
its efficiency even at low loads, the 
entire computer shrunk to a much 
smaller size and no longer required a 
fan. The more efficient power supply 
costs a dollar more, but the bean¬ 
counters didn’t like it until they real¬ 
ized that they saved more than that 
getting rid of the fan. 
We also started to realize that 

eliminating the fan did more than cut 
cost and noise. Without a fan, you no 
longer needed to pull air through the 
case, which brought dust along that p 
collected on the chips and other j¡ yOu 
ternals. Without any dust, the ch 
tended to run much cooler am^g 
much longer; in fact, you coul^ility, w , 
the whole damned thing i’ of impor 
drawer (for security). oving the 

Whether you were coun' tpe pOjn< 
shielding, acoustics, or relr It eni 
found that there were lots 
tant byproducts of impr 
computer’s efficiency to a 
where you didn’t need a fan .«led 
up not only cheaper to make, but also 
functionally superior. 

Electronic Design: At first glance, 
the move towards a sustainable cul¬ 
ture looks like a massive, perhaps 
impossible, challenge. What tools 
and resources do we already have go¬ 
ing for us today? Have there already | 
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been any significant achievements in 
this direction? 
Lovins: Well, our most powerful tool 
is the field of resource efficiency. F or 
example, we can now save about 
twice as much electricity as we could 
five years ago, and at only a third of 
the real cost. This trend has been 
holding true for at least the past 15 
years. The importance of this be¬ 
comes apparent when you realize 
that we’re spending over close to 
$200 billion on electricity, and every 
unit of it that we save saves three or 
four units of the fuel used to produce 
it at the power plant. It’s actually 
cheaper for the utilities to save the 
fuel than to burn it. This helps cut by 
a third one of the main threats to the 
climate, not at a cost, but at a profit! 

We’ve already cut $180 billion of 
the nation’s energy bill by simple 
things, such as using caulking guns, 
plugging steam leaks, installing more 
efficient windows, and building 
slightly better cars. Unfortunately, 
we’re still wasting more than $300 
billion in energy, not to mention 
twice that in water and materials—a 
grand total of a trillion dollars in re¬ 
sources lost every year. 

There have been major savings in 
every area, materials, power, mobil¬ 
ity, services, etc., but we have only 
scratched the surface. I’m looking at 
a paper that I did back in 1976 in 
which I was heavily criticized for 
suggesting that U.S. energy use 
might stabilize, and even decline, as 
we wring out the losses in the sys¬ 
tem. Well, the energy intensity of the 
economy has already decreased by a 
third more than I said it might do, 
yet the potential savings are now 
enormously larger and cheaper than 
20 years ago. This is because we’re 
learning faster than we’re exhaust¬ 
ing the ripest opportunities. I used to 
argue 20 years ago about whether 
the potential for energy conservation 
in the US was 10 or 30%. Ten years 
ago, we were arguing about whether 
it was 40 or 80%. Now we’re arguing 
about whether it’s 80, 90, or even 99% 
in the long run. 

Those are not fantasy numbers. We 
all know that a good laptop computer 
is somewhere around 95 to 98% more 
power efficient than a standard desk¬ 
top unit (5 W versus 150). You save 
about 98% with an inkjet printer or 

fax over a comparable later model. We 
recently did an air-conditioning retro¬ 
fit in an office building and cut the 
power consumption by 97%, and the 
engineer who did that said he could do 
better on the next one! When we built 
the institute 13 years ago, we saved 
99% of the space and water heating 
energy, and 90% of the electricity (a 
10-month payback). Today, we can do 
better than this. Although our recent 
book, “Factor Four” (published in 
Germany) talks about living twice as 
well on half the resources by increas¬ 
ing utilization efficiency by a factor of 

We're Spending Over 
Close To $200 Billion 
On Electricity, And 

Every Unit Of It That 
We Save Saves Three 
Or Four Units Of The 

Fuel Used To Produce It 
At The Power Plant 

four, I think that’s pretty tame. Now, 
we’re looking at factors of 10, and in 
some cases, 100. 

In almost every case, the service 
you get by very efficient provision is 
qualitatively superior. Although I 
think energy and other resources 
will keep getting cheaper for a long 
time, I think efficiency will be get¬ 
ting cheaper even faster. Most effi¬ 
ciency will be bought not because it 
saves resource costs, but because it 
provides better service. 

Electronic Design: Are there any ex¬ 
amples of this out in the consumer 
market yet? 
Lovins: Sure. There are loads of 
them. Besides electronics which are 
always getting better, smaller, faster, 
cheaper, there’s my refrigerator. The 
Sun Frost-brand refrigerator that I 
own is made in quantities of a thou¬ 
sand odd units per year and uses 
something like 8% of the electricity 
that a normal appliance would. To¬ 
day’s super windows typically have 
four to five times the performance of 

double glazed units but cost only an 
extra 10 to 30%. Most household ap¬ 
pliances are available in energy sav¬ 
ing versions that use one-half to one-
third the power that their 
competitors do, at close to, or the 
same cost. It’s becoming common for 
my friend M. E. Lee to save at least 
80% of the fan and pump energy in 
the buildings he designs while saving 
capital costs as well. He also can usu¬ 
ally cut two-thirds of the energy out 
of a typical HVAC system in his 
buildings. 

You can save about half of indus¬ 
trial motor energy, just from the in¬ 
put shaft to the driven machine. This 
has a payback of about 16 months if 
your electricity costs five cents per 
kilowatt hour. Getting there takes 
doing seven things that you pay for 
and an additional 28 benefits you get 
for free, as byproducts. This alone is 
enough to save a quarter of all the 
electricity in the country. Lighting 
retrofits are saving between 70 and 
90% of the original power consump¬ 
tion with a payback period of a couple 
of years. The list goes on... 

Electronic Design: What are some of 
the most significant challenges that 
society will face in the next few 
years, and what role will engineers 
play in meeting them? 
Lovins: Climates, energy, soil fertil¬ 
ity— for farming and forestry, fish¬ 
eries and marine health, public 
health, adequate and clean water sup¬ 
plies, biodiversity, preservation of 
traditional knowledge and culture, 
and learning tolerance of social diver¬ 
sity. Now, not all of these are 
amenable to technical fixes, but many 
are, and many more can be strongly 
helped by technical assistance. 

Certainly any issues that have to 
do with conflicts over resources have 
enormous scope for technical im¬ 
provements. For example, you might 
think that protecting the rain forests 
or old growth timber regions is not a 
very promising area for a technical 
solution. Yet we’ve recently been 
looking at a matrix of improvements 
that can be made in resource produc¬ 
tivity to reduce what we refer to as 
“extractive pressure” on natural re¬ 
sources such as forests. Each of these 
factors has a multiplier effect when 
properly implemented that results in 
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a decrease in the demand for raw 
stock by at least one, and maybe two, 
orders of magnitude. It typically 
takes a savings of somewhat less 
than an order of magnitude to attain 
a sustainable resource cycle. Most of 
these technical fixes are well-estab¬ 
lished and are very profitable. 

Electronic Design: What projects is 
RM I working on right now? What 
ideas are you most excited about? 
Lovins: RMI’s mission is to foster the 
efficient and sustainable use of re¬ 
sources as a path to global security. 
The interlinked areas we work on are 
energy, transportation, water, farming 
and forestry, sustainable corporate 
practices, green real estate develop¬ 
ment, local economic development, 
and global security. We’re especially 
interested in how they are all con¬ 
nected. We tend to pursue them by 
combining advanced technology with 
the creative use of market forces and 
community organizing. That means 
that oui- most important audiences are 
the private sector and communities, 
two of the most badly neglected and 
vital focal points for action. 

I’m spending most of my time 
working on transforming the auto¬ 
mobile and real estate, and electric 
utility industries towards advanced 
resource productivity. I suppose 
since the “Negawatt” work is now 
being carried on as a for-profit enter¬ 
prise by our E-source subsidiary, I’m 
spending less time in that. I’m still 
keeping in active hand in the concept 
of distributed power generation. 
That’s where the power plant moves 
from a remote central facility to your 
roof, basement, back yard, and drive¬ 
way. This may happen faster than 
any of us are ready for. 

We’re also doing a lot of work with 
“green buildings” that work better 
and cost less than “brown buildings,” 
and are much more healthful, pleas¬ 
ant, and pleasurable to work or live 
in. 

If I had to pick one thing that I’m 
most excited about, it would be the 
unexpected link we’ve discovered 
this past year between hypercars (ul¬ 
tra-slippery, ultra-light fuel efficient 
vehicles) and polymer proton-ex¬ 
change membranes, a new kind of 
fuel cell. Basically, it turns out that 
hypercars require one-quarter to 

one-tenth the tractive power of con¬ 
ventional cars. This means that they 
could easily adopt polymer fuel cells 
as their on-board electrical power 
source, using either hydrogen or nat¬ 
ural gas as fuel. 

Even in their initial stages of com¬ 
mercialization, the low energy re¬ 
quirements of the hypercar would 
make it economically feasible to use 
early fuel cells by the late 1990’s. As 
soon as you start to make enough fuel 
cells for even a small hypercar indus¬ 
try the price of a fuel cell will plum¬ 
met to a few hundred dollars per kilo¬ 
watt. You could also put the fuel cells 

Basically, It Turns Out That 
Hypercars Require One-
Quarter To One-Tenth The 

Tractive Power Of 
Conventional Cars 

in buildings, which use two thirds of 
our electrical energy. In buildings, 
the waste heat that fuel cells pro¬ 
duce (at around 70°C) will provide 
enough building services to justify 
the cost of the natural gas. Once you 
do that, the net cost of the electricity 
becomes one to two cents per kilo¬ 
watthour. This could put most cen¬ 
tral power plants out of business. 

Electronic Design: Will the utilities 
stand for this ? Won 't they try to stop it ? 
Lovins: How can they? The cars 
could even be leased by the gas com¬ 
panies. Alternatively, you could lease 
your hypercar back to the power 
company as a 20 kW power station on 
wheels. The fuel cell in it is clean, 
quiet, durable, and parked 96% of the 
time. Imagine if some entrepreneur 
came along and provided a natural 
gas or hydrogen hookup and an elec¬ 
trical feed at your normal parking 
place.You drive to work, hook up 
your car, swipe your credit card, and 
while sitting at your desk, the car is 
sending 20 kW back to the power 
grid at a real-time price. This should 
earn you about $2500 per year, which 
is probably at least half the cost of fi¬ 
nancing and depreciating the car. 

This means that your second largest 
idle household asset is now a sub¬ 
stantial income earner. It doesn’t 
take long for the rest of the central¬ 
ized generating facilities to be dis¬ 
placed because the hyperear fleet 
could eventually have five times the 
generating capacity of the national 
power grid. 

Electronic Design: That's too hilari¬ 
ous for words... 
Lovins: Yeah. That, in turn, would 
not only speed up the arrival of a dis¬ 
tributed utility system, but also ac¬ 
celerate the conversion to a solar-hy-
drogen economy. You see, most 
renewable energy sources (sun, 
wind, water) can make hydrogen a 
whole lot more cheaply and easily 
than they can make utility-grade 
electricity. In fact, owners of big, old 
hydroelectric dams may find they 
make a lot more money making hy¬ 
drogen at the foot of the dam (at the 
equivalent of seven to nine cents per 
kilowatthour) for the vehicular fuel 
market than they can selling electric¬ 
ity into a very crowded, low-priced 
wholesale electricity market. What 
you have in effect is hypercars acting 
as a nega-OPEC, saving about as 
much fuel as OPEC now extracts. 

Electronic Design: The big question 
here is where do you bootstrap an en¬ 
terprise like this from? How do you 
raise the capital to produce and cre¬ 
ate an initial market for the first 
wave of products? 
Lovins: That’s a good question, some¬ 
thing we’ll discuss at length some 
other time. F or now, let me tell you 
that we’ve already raised over a bil¬ 
lion dollars in capital commitments 
for the hyper car by simply maximiz¬ 
ing competition and exploiting things 
we’ve put in the public domain. By 
the way, some of the bigger players 
are electronics companies. 

Electronic Design: Really? That's 
interesting. Can you mention 
names? 
Lovins: Mmmmm... no. But I can tell 
you that a third of the first billion we 
raised is committed by “wannabe” 
car companies, mostly from aero¬ 
space, electronics, car parts, poly¬ 
mers, plus some new start-ups. Two 
thirds of the funding commitments 
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CHAMPION TECHNOLOGIES, INC. 
2553 N. EDGINGTON STREET a FRANKLIN PARK, IL 60131 

847-451-1000 a FAX: 847-451-7585 
http:llwww. champ tech, com 

came from another dozen companies 
that are already established auto 
makers, mostly big ones. It’s moving 
very fast. We expect the first hyper¬ 
car to hit the market somewhere 
around 1999, give or take a year. 

Electronic Design: So I guess I’ll put 
off buying that new Saturn I was 
looking at.... OK, the last question I 
have is: Most engineers make deci¬ 
sions about a small part of a project. 
Even if he or she agrees with you, 
what kind of influence can they have 
if they’re just a cog in the machine? 
Lovins: Well, that’s a tough one, but 
let me try. Whatever piece of a pro¬ 
ject you have, you can make it effi¬ 
cient. But it will be most efficient and 
effective if you change the organiza¬ 
tion so that it’s not a bunch of little 
bits, but an integrated whole. I see a 
lot of areas of engineering—automo¬ 
biles come to mind—that are en¬ 
crusted with many layers of baroque 
complexity from many years of slice-
and-dice, component-by-component 
design methodology. If instead we 
begin with a clean sheet of paper and 
act more like Kelly Johnson’s 
“Skunkworks,” we get a great design 
that—as Einstein said—“is as simple 
as possible but not simpler.” 

Unfortunately, it takes muddling 
through complexity to get to simplic¬ 
ity. Fortunately, the automotive in¬ 
dustry and many others have been in 
the complex phase for decades now, 
and I think many of us are ready for 
something else that offers leapfrogs 
in cost and performance beyond any¬ 
thing we’ve dreamed of. For exam¬ 
ple, a car that costs as much or less 
than today’s models that’s more safe, 
durable, and goes coast-to-coast on a 
single tank of gas. 

It seems to me that the challenge 
before every engineer is not how to 
do better on the little piece in front of 
you, but how to re-think the entire 
design process to go the necessary 
detail of good engineering to the rad¬ 
ical simplicity of great engineering. 

For more information about The 
Rocky Mountain Institute or any of 
its projects, they can be contacted at 
1739 Snowmass Creek Road, Snow¬ 
mass, CO 81654; (970) 927-3851; fax 
(970) 927-3420; Internet: 
http:// U7ww.rmi.org. 
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TECH INSIGHTS 
1997 TECHNOLOGY FORECAST 

System-On-Chip Technologies 
Call For A New Breed Of Engineers 
Design Teams Seek Talent From Many 
Different Disciplines To Answer Integration Challenges. 

It hasn’t been a long time since an engineer could design an integrated circuit single-handedly. To¬ 
day, however, there are few areas where there is 

still room for a lone genius. Even in smart power 
ICs, teamwork and cooperation are essential for all 
but the simplest of circuits. 

Behind this change lies the development of inte¬ 
grated-circuit technologies that allow for the inte¬ 
gration of an increasingly large part of a system on 
one chip. Advances in the processes of lithography 
make it possible to integrate several, more complex 
functions on the same chip. There are several com¬ 
panies that already have 0.35-pm semiconductor 
technology in production and plan to have 0.18-pm 
IC technology before the end of the decade. The 
benefit is greater than it appears at first glance. 
While a typical 0.35-pm process gives a density of 
around 20,000 gates/mm2, the 0.18-pm generation 
raises the density to 50,000 gates/mm2. 

Integrated Systems 
At the same time, the increasing versatility of 

technology gives the possibility of integrating dif¬ 
ferent kinds of technology on the same silicon chip. 
It is possible, for example, to integrate signal and 
power circuits in a smart power chip. Memory and 
logic functions can be integrated into a disk-drive 
controller, and analog and digital capabilities can be 
combined in a one-chip modem. Adding microma¬ 
chining know-how also combines electronic func¬ 
tions with micromechanical parts such as sensors 
and actuators. 

Today, there are two basic types of integrated 
systems that can be distinguished. One is the com¬ 
plex chip, generally CMOS, where a microproces¬ 
sor, memory, and other functions are integrated. A 
good example is the decoder engine for a digital set-
top box, which combines a microprocessor, a 
PAL/NTSC encoder, a demultiplexer, and MPEG 
audio/video decoders. Just by itself, the MPEG de¬ 
coder is a complex circuit; in the integrated engine, 
this is only one of the blocks. 

Another approach is the one-chip system that in¬ 
tegrates all of the functions of a less complex sys¬ 
tem. Circuits of this type include input signals for 
sensors, processing functions, and output stages for 

BRUNO 
M U R A R I 

SGS-THOMSON Microelectronics 
S.r.l., Vio Tolomeo 1, Cornaredo, 
Milan, Italy 20010; 
23 2935 194430. 

actuators. They are generally produced using 
power technology. In some cases, they integrate all 
of the functions except the microprocessor, forming 
an umbrella of interface functions that isolate the 
increasingly delicate microprocessor core from 
“high” voltages and other types of danger. 
An example of a completely integrated solution 

of this type is an automotive doorlock circuit, where 
a serial interface, microprocessor, memory, and mo¬ 
tor driver circuits are integrated. An example of 
the umbrella approach is a chip for an engine con¬ 
trol unit (ECU) that integrates all of the power dri¬ 
vers and signal circuits. 

Teamwork In Circuit Design 
What these different types of circuits have in 

common is the complexity of design and the reliance 
on more than one design engineer to develop the 
chips. Many circuits are just too complex to be de¬ 
signed by one person; they require detailed knowl¬ 
edge from several fields. Complicating matters fur¬ 
ther, many design cycle times continue to shrink. 
Participants in the disk-drive business are lucky if 
they have three months to develop a new circuit at 
the leading edge of technology. 

System-on-chip circuits have to be designed by a 
multidisciplinary team that includes experts from 
many different disciplines. As a result, each team 
member must be skilled in interpersonal communi¬ 
cations and teamwork. Moreover, to direct these 
teams, a new breed of engineers with a broader out¬ 
look and the ability to integrate information from 
diverse fields are needed. 
The design team for a single-chip photographic 
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camera must bring together practi¬ 
cal knowledge of power circuits for 
motor driving, precision analog cir¬ 
cuits for light sensor processing, 
and embedded software design. An 
understanding of the application 
also is essential because the silicon 
designer who understands the 
overall system design is more 
likely to propose novel solutions 
that exploit the technology to the 
limit. 

The Virtual Design Team 
Moving to circuits that include 

micromachined functions widens 
the breadth of proficiency dramati¬ 
cally. To design an accelerometer 
sensor for an automobile airbag, 
for example, demands expertise in 
acoustics to deal with resonance 
problems. The design team for an 
inkjet printer head needs players 
skilled in the fluid dynamics of 
droplet formation. 

Bringing together such a diver¬ 
sity of talents in a single laboratory 
is rarely practical. The industry is 
seeing a trend towards a virtual 
design team which spans national 
and corporate boundaries, much 
like the Internet. A team develop¬ 
ing a superintegrated solution for a 
disk drive might include system 
engineers in California, circuit de¬ 
signers in several European coun¬ 
tries, and production engineers in 
Asia. This team has to work effec¬ 
tively despite its distribution. This, 
too, presents a new challenge for 
the team leader—how to motivate 
the members. 
Where once the stimulus was ri¬ 

valry between design teams with 
each team bound by national or 
parochial loyalties, today the inspi¬ 
ration must come from the experi¬ 
ence of participating in a global 
dream team breaking new ground. 
It also must come from the excite¬ 
ment of working with people of 
many different nations and differ¬ 
ent cultures. 
Our new engineers will not just 

lead their multidisciplinary virtual 
design departments, they also will 
push the design to higher levels, 
promoting a system approach. A 
powerful demonstration of the ef¬ 
fectiveness of this approach comes 
from the disk-drive industry. 

Extraordinary progress has 
been made in a short time because 
the interface between the drive 
and the computer is standardized 
so the designers can focus on im¬ 
proving performance. Compare 
this with the automotive industry, 
where every automobile model is 
different and only now is the sys¬ 
tem approach being embraced. 

Bringing In Technologists 
Clearly there will be many de¬ 

sign teams that develop macro¬ 
cells. In the majority of cases, 
these cell design teams will work 
independently of the technology 
developers. But there also will be 
times where the design is so close 
to the limit of the capabilities of the 
technology that technologists must 
be brought into the design team. It 
happens when circuits are devel¬ 
oped that operate at extremely 
high frequencies, high voltage lev¬ 
els, or at high power levels. These 
are all cases where each cell must 
be optimized. Typical examples of 
these cases include the RF front 
end for a 1.9-GHz cellular tele¬ 
phone, a high-voltage lamp ballast 
chip, or a disk-drive read/write 
channel. 

After all this about teamwork, 
though, a final word about the lone 
genius. Though lone geniuses do 
not fit well with the well-tempered 
team concept, they are far from ob¬ 
solete. Many of the breakthroughs 
in history have been the work of 
mavericks and this may never 
change. It then becomes the chal¬ 
lenge for the design managers: how 
to best merge the contributions of 
the lone wolves with those of the 
team players. 

Bruno Murari is the Director of 
the Castelletto Research and Devel¬ 
opment laboratories ofSGS-THOM-
SON Microelectronics at Comaredo, 
near Milan, Italy. He graduated with 
a degree in Electrical Technology at 
the Pacinotti Technical Institute, 
Venezia-Mestre, followed by a two-
year postgraduate coitrse in elec¬ 
tronics at the Beltrami Institute, Mi¬ 
lan. Mr. Murari holds 50 patents 
concerning IC design and technology 
and has contributed to the book 
“Power Integrated Circuits. ” 

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 

YES, send me - copy(ies) 
of The 1996 EDA Study for 
$495.00 each + $5.00 

S&H per copy. 

□ Amex □ Visa □ Master Card 

Card# - Exp. -

Account name -

Name -

Signature -

Company -

Address -

City -

State- Zip-

Phone -

Fax -

Fax this order form to Deborah Eng 
201/393-6073 

or contact EDA Today, L.C. at: 
www.edat.com 
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Banner Solutions 
for PowerPC on VME ! 

V *1 Computer has 
a wealth of experience in 
PowerPC based VME boards. 

Breadth of product offering 
and ability to customize 
designs for your specific 
requirements make V*I 
Computer the first place to 
call when you need Power 
and Performance on VME. 

The PowerPC offers you unsurpassed 
VME Price/Performance capability. 

More PowerPC 
Processors let you select 
performance level 
V«I Computer has a PowerPC solution 
for every system performance need. 
Choose from models ranging from the 
economical Power*2™ (33-MHz 403 
processor) to the lightning-fast 
Power*4B™ (166-MHz 604 processor). 

PCI Mezzanine board 
for high bandwidth I/O 
There’s finally an open standardized 
mezzanine bus for VME with multiple 
vendor support. PMC cards offer 
faster throughput than any of the 
earlier mezzanines. All models above 

the Power*2 have PMC mezzanine 
slots. The Power*2 supports IP or 
M modules. 

Software Support 
All boards have Open Firmware 
(IEEE-1275 compliant). Support is 
available for many real time and 
UNIX OS's, . 

Call V«I today, and get the whole 
story. 

1-800-VME-CPUs 
(800) 863-2787 

Processor Max 
Speed Memory 

Model (MHz) (MB) 

Power*4B 166 64 Ultra SCSI 

Power*4A 100 32 100 MB Ethermet 

Power*4 100 256 100 MB Elhernet 

Power* 3e 100 256 Low cost SBC 

Power*3ec 100 16 8 MB Flash 

Power»2 33 16 Lowest cost PowerPC 

PowerPC is a trademark of 
International Business Machines Corp. 
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A Subsidiary of Themis Computer 
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Encinitas, CA 92024 
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PC GRAPHICS WATCH 

A Look At Graphics 
And Related Standards 
PJ. Stegen, Managing Director, VESA 

The Video Electronics Standards Association (VESA) continues to 
create new standards for emerg¬ 

ing technologies to enhance the dis¬ 
play, interactive multimedia, and 
graphics fields. Under the organiza¬ 
tion’s charter to set and support in¬ 
terface standards, six technical com¬ 
mittees are actively producing and 
promoting technology standards 
worldwide. 
A new workgroup has been added 

to the Software Systems Committee 
(SSC) known as the Video Firmware 
Interface (VFI). Chartered to de¬ 
velop a standard for the next-genera¬ 
tion graphics interface, the work¬ 
group’s goal is to develop an interface 
standard for “bolt-on” VGA- or non-
VGA-compatible video hardware to 
the system BIOS, and to develop an 
initialization, configuration, and 
power-management interface stan¬ 
dard from the display hardware to 
the system BIOS or protected-mode 
operating system. This standard is in 
response to the growing concern ex¬ 
pressed by manufacturers of graph¬ 
ics controllers and operating systems. 

This latest development comes on 
the heels ofthe release ofthe VESA 
BIOS Extensions/Accelerator Func¬ 
tions (VBE/AF) standard that defines 
accelerator functions to allow a stan¬ 
dard interface to the 2D accelerator 
functions found in most graphics con¬ 
trollers. These functions include Bit-
BLT, color-space conversions, and 
hardware cursors. Other standards 
under development include the VBE 
Core 3.0 revision that provides stereo 

LCD shutterglass support, and 
VBE/Flat-Panel (FP), which stan¬ 
dardizes the common interface to flat¬ 
panel controllers. The VBE/FP en¬ 
ables the development of applications 
using flat-panel controller ICs. 

Progress continues at a rapid pace 
in the Flat Panel Display Interface 
(FPDI) Committee. The group’s initial 
standard, FPDI-1, provides a stan¬ 
dard connector type, standard signal 
names and timing, and power se¬ 
quencing requirements. It also ad¬ 
dresses 640-by-480-pixel (VGA) color 
STN-LCDs ( single and dual scan), 
800-by-600-pixel (SVGA) color STN-
LCDs (dual scan only), and 640-by-
480-pixel and 800-by-600-pixel TFT-
LCDs with 9-, 12-, and 18-bit color. 
The recently released FPDI-1B 

enhances FPDI-1 in describing the 
standard connector and pin positions 
for each panel type, and details the 
electrical, logical, and connector in¬ 
terface between flat-panel displays 
and display controllers in an inte¬ 
grated environment. It also covers 
VGA and SVGA addressability on 
color passive-matrix LCDs and dual¬ 
scan displays with 16 data lines. 

The Flat Panel Display Measure¬ 
ments (FPDM) workgroup is set up 
to develop voluntary standards for 
the measurement of flat-panel dis¬ 
plays and to give a clear focus to the 
development of accurate and practi¬ 
cal display measurement procedures. 
The VESA Plug and Display 

(P&D) committee should release its 
interface standard for direct-view and 
projection monitors early this year. 

The initial standard will define an effi¬ 
cient digital interface for a standalone 
fixed-pixel digital-video display. The 
committee’s long-term goal is to de¬ 
fine a standard for an efficient multi¬ 
purpose digital interface for video dis¬ 
plays and to have all P&D standards 
developed within an architectural 
framework that addresses near- and 
long-term compatibility. 
The Monitor Committee’s activi¬ 

ties for the last year include passage 
of many key standards and establish¬ 
ment of a new workgroup to explore 
magnetic susceptibility issues with 
the utilities industry. The commit¬ 
tee’s list of industry-effective initia¬ 
tives includes the Display Data Chan¬ 
nel (DDC), version 2.0, which defines 
a communication channel between a 
computer display and the host. This 
channel can carry configuration infor¬ 
mation to allow optimum use of the 
display and also can carry display¬ 
control information. In addition, the 
channel can act as a data channel for 
Access.bus peripherals connected to 
the host through the display. 

The Extended Display Identifica¬ 
tion Data (EDID) specification, 
which falls under the DDC, version 
2.0, was approved last year and de¬ 
fines data formats to carry the dis¬ 
play’s configuration information. Dis¬ 
crete Monitor Timings (DDT), 
version 1.0, rounds out the display¬ 
centric trio and offers a set of timing 
standards for display monitors and 
covers resolutions from 640 by 350 to 
1280 by 1024, and from 60 to 85 Hz. 
Other proposals that have been 

produced include the VESA Unified 
Memory Architecture (VUMA) 
Standard released in March 1996. 
VUMA enables core logic chip set 
and VUMA device designers to de¬ 
sign VUMA devices supporting the 
Unified Memory Architecture. 

For more infoi-mation about VESA, 
any of the associated standards, or any 
related issues, call the group at (408) 
435-0333 or access their web site at 
http://www.vesa.org. 
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DESIGN APPLICATION 

The Whys And Why Nots Of 
Designing A CDPD Modem 

CDPD, A Wireless WAN Standard, Uses 
Existing Technology For Vertical Applications. 

Carl Temme VLSI Technology Inc., 1109 McKay Dr., San Jose, CA 95131; (408) 922-5185. 

In 1992, a group of U.S.-based com¬ panies demonstrated that the ex¬ 
isting Advanced Mobile Phone Ser¬ 

vice (AMPS) cellular telephone 
infrastructure could support a reli¬ 
able, high-speed packet-data-net-
work overlay. Cellular carriers have 
now initiated deployment of this 
packet-data service, called Cellular 
Digital Packet Data (CDPD), and are 
currently offering commercial CDPD 
service in several markets. 
CDPD is based on the internet 

protocol (IP) suite, and therefore 
provides a straightforward approach 
for wireless access to the internet. 
CDPD provides a method for note¬ 
book and Personal Digital Assistant 
(PDA) users to access e-mail and on¬ 
line services without the benefit of a 
wired telephone jack. Some vendors 
offer CDPD modems which can eas¬ 
ily be used with notebook computers 
and PDAs. 
The potential market for note¬ 

book- and PDA-oriented CDPD 
modems is large, but for the immedi¬ 
ate future, the targeted application 
for CDPD may be in the vertical 
markets. These manufacturers inte¬ 

grate CDPD modems into products 
and utilize CDPD as part of a com¬ 
plete service strategy. Examples of 
vertical applications include point-of-
sale (POS) data collection; fleet-man¬ 
agement and dispatch; and telemetry 
for vending machines, utilities, and 
alarm systems. Designers of these 
types of devices currently are seek¬ 
ing efficient ways to integrate CDPD 
modem capability. 
CDPD is a WAN standard that’s 

designed to work with existing data 
networks. CDPD utilizes a high¬ 
speed, IP-based, wireless packet¬ 
data system that use idle channels on 
AMPS cellular systems to send pack¬ 
ets of data. The basic elements of a 
CDPD system include the Mobile-
End System (M-ES), the Mobile 
Data Base Station (MDBS), the Mo¬ 
bile Data Intermediate System (MD-
IS), the Intermediate System (IS), 
and the Fixed-End System (F-ES) 
(Fig. 1). 
The M-ES is simply the term 

given to the CDPD wireless modem 
device. The MDBS is added to an 
AMPS cellular base station. The M-
ES communicates wirelessly with 

the MDBS over the air interface us¬ 
ing the CDPD airlink protocol. The 
MDBS serves as the interface be¬ 
tween the RF data and land-line data 
networks. 
The IS is a common router using 

standard network protocols (typi¬ 
cally IP). The MD-IS is a specialized 
type of router that provides an inter¬ 
face between standard network pro¬ 
tocols and the specialized protocols 
used in CDPD. The MD-IS enables a 
straightforward extension of an ex¬ 
isting wired network into the wire¬ 
less CDPD domain. The F-ES, in 
most cases, resides on a home-com¬ 
puter network, and is a host for wire¬ 
less M-ES communication. 

Physically, a CDPD modem typi¬ 
cally comprises a baseband chip set 
and circuit, radio, and packaging. A 
power source and system interface 
may also be needed for implementa¬ 
tion (Fig. 2). A CDPD modem usu¬ 
ally performs a number of processing 
tasks including airlink protocol, net¬ 
work and transport layer protocol, 
radio-resource management, applica¬ 
tion and system interface, and secu¬ 
rity processing. 
The CDPD airlink protocol soft¬ 

ware comprises the following layers: 
physical, medium Access control 
(MAC), mobile data-link protocol 
(MDLP), and sub-network-depen¬ 
dent convergence protocol 
(SNDCP). The physical layer is con¬ 
cerned with defining RF characteris¬ 
tics such as center frequency, band¬ 
width, modulation, and power level, 
as well as interface primitives for 
controlling these parameters. 

The MAC layer defines the proce¬ 
dures for synchronization, forward 
error correction (FEC), and access to 
the transmission medium. The MAC 
layer channel-access arbitration pro-

I. CDPD, a wireless WAN standard, typically consists of the Mobile-End System (M-ES), the 

Mobile Data Base Station (MDBS), the Mobile Dota Intermediate System (MD-IS), the 

Intermediate System (IS), and the Fixed-End System (F-ES). 
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• High-performance serial ports 
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• PCI 104 compatible 
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2. A block diagram for a conventional CDPD modem shows its components: a baseband chip set 

and circuit, a radio, packaging, a power source, and a system interface. 

cedure bears similarity to Ethernet. 
CDPD uses a technique called Digi¬ 
tal Sense Multiple Access with Colli¬ 
sion Detection (DSMA/CD) for arbi¬ 
trating access to the channel. 
MDLP defines the link-layer con¬ 

trol procedures between the CDPD 
mobile modem (or M-ES) and the 
MD-IS, which is a specialized router 
for CDPD systems. MDLP performs 
functions such as sequencing control, 
flow, and error-rate in transfers of 
data units between the M-ES and the 
MD-IS. MDLP also handles special 
routing issues that arise in CDPD. 
These come as a result of the mobil¬ 
ity of M-ESs. 
SNDCP defines the manner in 

which the CDPD airlink will inter¬ 
face with the network layer protocols 
(IP and CLNP). SNDCP also defines 
the operation of such procedures as 
segmenting and reassembling net-
work-level packets, compressing 
network-level headers and data, al¬ 
lowing multiple network layer enti¬ 
ties to share a single data link, and 
controlling subnetwork management 
functions such as security. 

The functions of the radio resource 
manager are described in the CDPD 
System Specification, and have 
changed somewhat in the latest ver¬ 
sion (Release 1.1). The radio resource 
manager deals with functions such as 
acquiring a channel on power up, tun¬ 
ing the radio to particular RF chan¬ 
nels in the event of a channel hop, 
and setting transmission power lev¬ 
els. 

The nature and complexity of ap¬ 
plication software or system-inter¬ 
face software varies greatly depend¬ 
ing on the application. Application 
software may execute on the CDPD 
modem’s processor or on a host sys¬ 
tem’s processor. 
CDPD specifies security devices 

and procedures that are to be used 
across the airlink. These procedures 
include encryption, key-exchange, 
and authentication. The primary en¬ 
cryption algorithm used in CDPD is 
RSA’s RC-4, but the specification 
also allows for the possibility of fu¬ 
ture algorithms. 

To reduce cost and size, CDPD 
modems typically achieve integra¬ 
tion using a two- to four-part chip set 
that performs protocol processing. 
Because physical-layer processing is 

required, the chip set includes either 
digital or analog signal processing. A 
microprocessor is typically used for 
control and data-manipulation. Chip 
sets may be based on general-pur¬ 
pose processors for which CDPD-
specific software is written, standard 
fax/data modem chip sets modified 
for CDPD processing, or also chip 
sets specifically designed for CDPD 
products. 
CDPD radios share several char¬ 

acteristics with AMPS cellular radios 
found in common cellular handsets. 
However, there are some significant 
differences between common AMPS 
and CDPD radios. 
The data-transmission require¬ 

ments of CDPD impose tighter spec¬ 
ifications on differential group-delay 
distortion. CDPD radios use GMSK 
for digital keying of transmissions. 
CDPD radios must possess sufficient 
frequency agility to accommodate 
the frequency-hopping function that 
CDPD specifies. The CDPD specifi¬ 
cation allows for both half- and full-
duplex radios. 

Packaging requirements depend 
heavily on the application. CDPD 
modems have been packaged as PC 
peripherals, PC cards, and OEM card 
sets. In the future, as CDPD modems 
are increasingly integrated into 
alarm systems, hand-held terminals, 
point-of-sale terminals, traffic con¬ 
trol devices, vehicles, and vending 
machines, a broader variety of pack¬ 
aging is expected. Typical packages 
may include specialized housings, 
batteries, solar cells, sensors, and 
transducers. 

All of the significant elements of a 
CDPD modem must be realized as 
part of a “make or buy” decision. If 

the aforementioned elements are de¬ 
signed or purchased individually, a 
considerable integration effort is re¬ 
quired. Certifications and tests are 
required for these individual ele¬ 
ments as well as the complete CDPD 
modem. 

For each of these elements and for 
the CDPD modem as a whole, the de¬ 
veloper must consider the time, ex¬ 
pense, and risk incurred by under¬ 
taking an in-house development. On 
the other hand, the developer also 
must consider the benefits of an in¬ 
house design effort, such as the free¬ 
dom to tailor the design to the physi¬ 
cal and electrical requirements of the 
project at hand, ability to control the 
future of the product, and opportu¬ 
nity to reduce recurring cost using 
in-house manufacturing. 
Assuming a reasonable level of 

proficiency in the necessary disci¬ 
plines, an effort to design all of the el¬ 
ements of a CDPD modem might in¬ 
volve ten or fifteen labor-years of 
effort. Fortunately, developers no 
longer need to design all of the ele¬ 
ments. After a thorough market sur¬ 
vey, developers will find that CDPD 
modem elements can be purchased in 
a variety of configurations. 

The POS segment places higher 
importance on price and form-factor 
for a CDPD modem than on multi¬ 
mode communications and low 
power-consumption features. POS 
manufacturers need a CDPD modem 
design that’s small and flexible 
enough to fit into their standard ter¬ 
minal housing. Most importantly, the 
modem cost must be low enough to 
prevent a significant rise in the cost 
of the terminal. 

The space and recurring-cost con-
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The Largest Selection of Single 
and Multi-Protocol Interface 
Transceivers in the World 

Over the past five years, through design and 

process innovations, Sipex has become the 

market leader in serial interface transceivers. 

Today, Sipex provides the largest selection 

of single protocol circuits in the industry 

along with the industiy's first and most 

extensive line of programmable 

multi-protocol transceivers. 

Single Chip 
Solutions for 

Multiple Interface 
Requirements 

If your application requires... RS-232, 

RS-422, RS-485, RS-449, EIA-530, Appletalk 

or V.35... with features such as... 10KV of 

ESD protection, up to 400 kbps RS-232 data 

rates, up to 10Mbps RS-485 data rates, +5V 

operation, low power, or software selectable 

protocols... call the industry 

leader... call Sipex. 

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

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 _ j CORPORATION 

1 -800-ECLIPTEK • (714) 433-1200 • (714) 433-1234 Fax 

ecsales@ecliptek.com • http://www.ecliptek.com 
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straints may impel the POS manufac¬ 
turer to keep the design in-house. 
Designing the modems in-house al¬ 
lows for a layout that will best fit into 
the space and have the specifications 
and interface characteristics re¬ 
quired for the application. In addi¬ 
tion, an in-house design provides for 
in-house manufacturing expertise 
and its resultant cost savings. On the 
other hand, design-resource, ex¬ 
pense, risk, and time-to-market con¬ 
siderations could drive the POS man¬ 
ufacturer to consider outsourcing the 
design. 

One possible solution for this ex¬ 
ample is VLSI Technology’s Geode 
CDPD reference solution. The de¬ 
sign is fully documented and tested 
for a CDPD modem with a feature 
set appropriate to the market (small 
form-factor, CDPD-only communica¬ 
tion, low material cost). 

Because the Geode reference de¬ 
sign is fully certified, risk, time-to-
market, and demand for design re¬ 
sources can all be reduced relative to 
those for an in-house design. And be¬ 
cause the Geode design can be li¬ 
censed, the POS manufacturer can 
use its manufacturing capability to 
further reduce the cost of the mo¬ 
dem. The Geode reference solution 
can be modified, if necessary, to fit 
the constraints of the particular POS 
terminal. 

If additional software running on 
the Geode microcontroller needs to 
be developed, a software develop¬ 
ment environment is available. De¬ 
signers can employ the Geode micro¬ 
controller as the embedded 
controller for the POS terminal. In 
that case, the application software 
would run on top of the CDPD proto¬ 
col task that executes on the Geode 
processor. Because the Geode soft¬ 
ware operates under a multi¬ 
threaded, real-time operating-sys¬ 
tem kernal, adding more software 
tasks is typically a straightforward 
project. 

Carl Temme is the CDPD Product 
Manager in VLSI Technology's 
Wireless Products Division. He 
holds a BS in Electrical and Com¬ 
puter Engineering from the Univer¬ 
sity of California Davis and an MS 
in Engineering Management from 
Stanford University. 



Ultra-Fast Data Acquisition 
ISA & PCI Bus Sub-Systems for 

OEMs 
What Do YOU Want to Use our 

A/D Cards For 
DISK DRIVE TESTING 
AUTOMOTIVE TESTING 
TV TESTING 
YOUR APPLICATION 

LIDAR 
NON-DESTRUCTIVE TEST 
ULTRASOUND IMAGING 

Our OEM Statement : 

GaGa 
Gage Applied Sciences (U.S.) Inc. 

'We value our OEM customers. We work very closely with them, making sure 
that their application gets completed on-time. If OEMs run into problems while 
writing their software, they can call our 800 number and get support from the 
same engineers who wrote the drivers. This saves our OEMs tens of thousands 
of dollars. That is why we have so many satisfied and successful OEM 
customers around the world." 

Muneeb Khalid. President 

Call 1-800-567-GAGE 
4 2 4 3 

Ask for extension 3430 

1233 Shelburne Road. Suite 400 
South Burlington, VT 05403 
Tel: (800) 567-4243, Fax. (800) 780-8411 
e-mail: prodinfo @ gage applied.com 
web site: http://www.gage-applied.com 

Head Office: Gage Applied Sciences Inc., 5610 Bois Franc, Montreal, QC. Canada H4S 1A9 Tel: 514-337-6893 Fax: 514-337-8411 
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BOARDS & BUSES UPDATE 

UPDATE ON BUSES 

The PC/104 Spec Hops On The PCI Bus To Drive Higher Performance 

Everybody wants to get connected 
to the PCI bus. First desktop 
manufacturers moved all their 

systems from the ISA bus to the PCI 
bus. Then high-end boards, like 
VMEbus, Futurebus+, and Multibus 
boards moved to PCI, using a varia¬ 
tion called the PCI Mezzanine Card 
(PMC). The PMCs were electrically 
identically to desktop PCI cards, but 
altered in the physical connection. 
That was followed by Compact PCI, 
an industrial specification that’s also 
identical electrically, but not mechan¬ 
ically. Now, we’ve got another PCI 
variant, called PC/104-Plus. This 
time the bus is part of the existing 
PC/104 specification, which is a self¬ 
stacking. 3.575- by 3.775-in. daugh¬ 
terboard module that connects di¬ 
rectly onto a PC/104-equipped 
baseboard. 

The original PC/104 modules typi¬ 
cally handled low-bandwidth cus¬ 
tomized I/O, for things like graphics, 
networking, SCSI, and analog and 
digital I/O. For most of these applica¬ 
tions, the 5-MHz speed specified for 
PC/104 was adequate. However, with 
more embedded designs taking ad¬ 
vantage of the faster available 
processors, designers needed access 
to higher-bandwidth I/O devices. 
That’s why PC/104-Plus was devel¬ 
oped, as an extension to PC/104. 
PC/104-Plus currently runs at 33 
MHz, with an upgrade path to 66 
MHz. 
The biggest differences between 

PC/104 and PC/104-Plus are the 
third connector that’s needed to sup¬ 
port the PCI bus; the changes to the 
component height requirements to 
increase the module’s design flexibil¬ 
ity; and the control logic that was 
added to handle the requirements of 
the high-speed bus. 
The mechanical dimensions for 

PC/104-Plus are identical to what’s 
specified for PC/104 with the excep¬ 
tion of the added pin-and-socket con¬ 
nector (J3). The self-stacking 120-pin 
high-density (2-mm) PCI bus connec¬ 
tor fits between the standard PC/104 
mounting holes along the edge oppo¬ 
site the standard PC/104 bus (see the 
figure). Each PC/104-Plus daughter¬ 

board module must maintain the JI 
and J2 connectors to enable back¬ 
ward compatibility with the PC/104 
(ISA) bus. 
The component height on the top 

side was reduced from 0.435 to 0.345 
in., but increased on the bottom side 
form 0.100 to 0.190 in. The spacing re¬ 
mains at 0.6 in. between stacked 
modules. 

One challenge that had to be over¬ 
come in the design of PC/104-Plus 
dealt with PCI’s slot-specific imple¬ 
mentation (PC/104 and PC/104-PIus 
have no slots). The PCI specification 
contains four slot-specific IDs. On 
the PC/104-Plus bus, the IDs are as¬ 
signed radially to the stacked mod¬ 
ules. This is a flexible architecture 
because any module can have any 
slot ID. For example, the first mod¬ 
ule in the stack doesn’t have to be 
“slot 0” as is the case in desktop im¬ 
plementations. 

The PC/104-Plus standard allows 
for five stacked modules, four of 
which can be direct masters. This can 
be increased using bus-bridge chips, 
similar to what’s done in desktop¬ 

based PCI. 
Like the original standard, 

PC/104-Plus is an open, public stan¬ 
dard. To handle the new standard, 
the existing PC/104 Consortium has 
formed a PCI Extensions Working 
Group. The new specification is avail¬ 
able from Ampro Computers Inc., 
Sunnyvale, Calif., who authored it. 
The company can be reached at (408) 
522-2100 or by e-mail at info@am-
pro.com. In addition, the PC/104 
Consortium can be contacted at (415) 
903-8304 or by e-mail at 
pcl04@ix.netcom.com. 
Ampro also offers a baseboard 

that’s configured for PC/104-Plus. 
The Little Board/P5i holds a Pen¬ 
tium microprocessor and is suited for 
embedded applications that demand 
small size, low power consumption, 
and high functionality. In addition, a 
host of other companies have re¬ 
leased products based on PC/104-
Plus, including a frame grabber, a 
PC/104-Plus-to-PCI connector, and a 
full-motion color digital video-cap¬ 
ture and display board. 
RICHARD NASS 
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Ta-Dah! 

It’s the reappearing 
processors! 

If you’ve been searching for a new source for military-grade 68020 and 

68040 microprocessors, and 68332 and 68360 microcontrollers, White 

Microelectronics has your solution. A leading producer of memory 

products for extreme environments, White now offers these 

hard-to-find monolithic processors in speeds and 

packages to fit your applications. 

Processor 

68020 

68040 25,33 MHz 

68332 16 MHz 

68360 25 MHz 

MIL-PRF-38534 CERTIFIED ISO 9001 REGISTERED 

kVHITE /MICROELECTRONICS 
I 4246 E. Wood Street ■ Phoenix, Arizona 85040 

: 602-437-1520 ■ FAX: 602-437-9120 ■ http://www.whitemicro.com 

I 14-pin Ceramic PGA 
132-lead Ceramic Quad Flat Pack 

179-pin Ceramic PGA 
196-lead Ceramic Quad Flat Pack 

132-lead Ceramic Quad Flat Pack 

24 1-pin Ceramic PGA 
240-lead Ceramic Quad Flat Pack 

Speeds 

16, 20, 25 MHz 
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BOARDS & BUSES PRODUCTS 
COMPUTER SYSTEMS DESIGN 

E 

Providing connectivity to the universal serial bus (USB), designers at 
CMD Technology Inc., Irvine, Calif., have released two ICs. The first chip, 
the USB0670, provides an interface between the USB and the host PCI bus 
used in most computers. The 100-lead package has two USB ports. It’s a sim¬ 
ple solution for designers wanting to add USB ports to a host system (desk¬ 
top or portable PC, PDA or other computer-based hardware). Based on the 
OpenHCI specification, the chip allows two USB peripherals to connect to 
the host at data rates from a few kbits/s to 12 Mbits/s using asynchronous or 
isochronous transfers over the same set of wires. The chip operates from a 5-
or a 3.3-V supply and can withstand “hot” insertion or removal of devices 
from the USB without system reboot. Flow-control for buffer handling is 
built into the chip’s protocol architecture, and error-handling and fault-re¬ 
covery are also embedded in the USB chips. CMD also offers driver soft¬ 
ware for DOS, Windows 3.1, Windows 95, Windows NT, OS/2, Novell, and 
SCO Unix. In small lots, the chip sells for $6.75; a board-level version using 
the USB0670 also is available for $59 (unit quantity). The second chip is the 
industry’s first USB controller for keyboards—the USB0678KMp. It can di¬ 
rectly replace the traditional PS/2 style interface. Also able to implement 
virtual-hub capability, the controller allows PS/2-type pointing devices to be 
plugged into the keyboard, eliminating the need for a serial or PS/2 port to 
connect non-USB products—mouse, trackball, or touchpad, for example. 
Selling for just $4.95 in sample quantities, the controller achieves low cost 
thanks to its use of the low-speed back-channel USB mode to reduce system 
complexity. Samples are available now. Contact Fred Theil, (714) 470-3172. 
A dual-boot PowerPC-based reference platform motherboard, dubbed 

Yellowknife, can boot the Macintosh OS, Windows NT, and other operating 
systems. Developed by Motorola Inc., Austin, Texas, the platform will actu¬ 
ally be built and sold to developers in complete system form by Alans Inc., 
Fremont, Calif. A simple four-layer pc board in the ATX motherboard form¬ 
factor, Yellowknife can support PowerPC microprocessors with clock 
speeds to 240 MHz (internal) and on-board bus speeds of 66 MHz. The refer¬ 
ence design includes a PCI-bus bridge/memory controller, a PCI-ISA bridge 
circuit, a Super I/O chip for ports and storage control (serial, parallel, IDE, 
and floppy-disk), and the Apple Hydra I/O controller to provide the Macin¬ 
tosh hardware support for ADB, SCSI, and other interfaces. In addition to 
the IDE port supplied by the Super I/O chip, the motherboard supports the 
SCSI channel used by most PowerMacs, allowing developers to employ ei¬ 
ther or both drive interfaces. The reference board also includes a secondary 
cache of 256 or 512 kbytes, andmain-memory addressing of up to 128 
Mbytes. Two ISA slots and three PCI expansion connectors also are on the 
motherboard so that features such as video and Ethernet controllers, and a 
modem, can be added to configure and test the system. Contact Motorola at 
(512) 434-1502 or on the web at www.mot.com/PowerPC/, and Alaris at (510) 
770-5700 or on the web at www.alaris.com. 

Pushing CD-ROM systems to new performance levels, designers at 
Mitsumi Electronics Corp., Irving, Texas, have developed the first 16X CD-
ROM drive with an enhanced IDE interface. The drive has a data-transfer 
rate of2400 kbytes/s and employs a combination of CLV and CAV operating 
modes to vary the spin rate for maximum performance and reliability. Also 
offering an average access time of just 120 ms, the drive’s performance is 
comparable to some early hard-disk drives. A 256-kbyte buffer is included 
and firmware provides full plug-and-play compatibility with operating sys¬ 
tems such as Windows 95 and OS/2 Warp. The drive also supports new CD 
standards such as CD-extra, CD-plus, and CD-I, and is MPC-3 compliant. It 
will initially retail for $249 and will be available to both retail and OEM cus¬ 
tomers in the first quarter. Contact John Antonchick, (408) 970-0700. 

VME Board Holds 
200-MHz Pentium Pro 
The power of a Pentium Pro micro¬ 
processor now resides on the VMEbus, 
thanks to the VMI VME-7686 CPU 
board. The board’s processor ranges in 
speed from 180 to 2(H) MHz. The VME 
interface is based on a PCI-to-VME con¬ 
troller from Hindra Semiconductor. The 
fast and wide UltraSCSI 2 controller 
supports devices up to 40 Mbytes/s. The 
DEC 21142 Ethernet controller can op¬ 
erate as 10Base-T, 10Base-2, or 
100Based-TX. A front-panel USB con¬ 
nection works with peripherals up to 12 
Mbits/s. Up to 64 Mbytes of DRAM can 
be accessed. Support is available for 
Windows NT, VxWorks, and LynxOS. 
Available immediately, the VMI VME-
7686 sells for $5842 to $9995, depending 
on configuration. 
VME Microsystems International 
Corp. 
12090 S. Memorial Pkwy. 
Huntsville, AL 35803 
(800) 322-3616 or 
(205) 880-0444 
CIRCLE 628 

Prototyping Board 
Speeds Development 
Real-time implementations can be 
rapidly prototyped using the ISA 
Proto Board. The reconfigurable devel¬ 
opment system offers plug-and-play 
compatibility supports 8- and 16-bit 
ISA operation. The board includes an 
integrated tool set containing software 
drivers, C function routines, and a ref¬ 
erence design for the on-board FPGA. 
The drivers give the board designer a 
functional base and reference code for 
DOS 6.22 and Microsoft Windows. Us¬ 
ing an optional multi-FPGA daughter¬ 
board, a total of65,000 gates of logic can 
be used for emulation (13,000 reside on 
the vase board). The daughterboard 
plugs into the ISA Proto Board’s 
breakout pins. Available now, the ISA 
Proto Board sells for $1499. The op¬ 
tional daughtercard costs $2520. 
Virtual Computer Corp. 
6925 Canby Ave., it 103 
Reseda, CA 
(818) 342-8294 
Internet: http:llwww. vcc.com 
CIRCLE 629 



Hamamatsu Solid State Photo Diodes, 
ty and performance that brings peace of mind. 

HAMAMATSU 
France +33-1-69 53 71 00 • Germany +49-8152-3750 
Spain +34-3 582 44 30 • Italy +39-2-935 81 733 
Sweden +46-8-703 29 50 • UK +44-181-367-3560 

For technical literature or application assistance, call 
1-800-524-0504. 

E-mail: kamacorp@interramp.com 
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COMPUTER SYSTEMS DESIGN 

Graphics Accelerator 
Works With 3D Titles 
Tine arcade-quality graphics are possi¬ 
ble using the Righteous 3D graphics ac¬ 
celerator board. It offers full-motion 
full-screen 3D graphics on a PC. It also 
has a pass-through mode that’s trans¬ 
parent with 2D adapters. Righteous 3D 
has dual 64-bit memory using up to 4 
Mbytes of EDO RAM on the PCI bus. 
Designed for Windows 95, it has plug-
and-play operation and supports Mi¬ 
crosoft’s Direct3D API. It includes per¬ 
spective correction and texture 
mapping, bilinear and advanced fil¬ 
tered textures, double, triple, and Z 
buffering, alpha blending, and texture 
animation and modulation. Bundled 
with a slew of 3D-enhanced games, it 
costs $299 and is available now. 
Orchid Technology 
221 Warren Ave. 
Fremont, CA 94539 
(800) 577-0977 or 
(510) 651-2300 
Internet: http://vnmv.orchid.com 
CIRCLE 630 

Software Eases 
USB Integration 
As the Universal Serial Bus (USB) 
comes closer to being a “real” shipping 
product, vendors continue to release 
USB-related components. USB is a 12-
Mbit/s serial channel that connects 
such devices as keyboards, mice, scan¬ 
ners, and modems to the PC. One en¬ 
abling product is the USB Software 
Suite, which is a family of standard and 
customized system-level firmware, de¬ 
vice drivers, and user control applica¬ 
tions. The suite is designed to enable 
PC peripheral manufacturers to sup¬ 
port USB. Specifically, the suite con¬ 
sists of USB-interface and device-spe¬ 
cific firmware, host device drivers, and 
a series of utilities. The software is now 
available and is already being bundled 
into systems. 
SystemSoft Corp. 
2 Vision Dr. 
Natick, MA 01760 
(508) 651-0088 
Internet: http://wunv.SystemSoft.com 
CIRCLE 631 

Link-Layer IC 
Simplifies 1394 Designs 
Designers of consumer electronics and 
computer peripherals will find it easier 
to integrate a 1394 interface using the 
TSB12LV31 link-layer chip. The gen¬ 
eral-purpose part offers an 8- or 16-bit 
interface, and operates at 3.3 V. The 
part supports both asynchronous and 
isochronous data transmissions and of¬ 
fers an 8- or 16-bit microcontroller in¬ 
terface, making it compatible with a 
broad selection of standard microcon¬ 
trollers and digital-signal processors. 
An internal 200-byte FIFO memory 
helps facilitate operations. Depending 
on the application, the FIFO can be log¬ 
ically partitioned into two memory 
spaces. Housed in a 100-pin PQFP, the 
chip sells for $9.72 each, in lots of 1000. 
Texas Instruments Inc. 
Semiconductor Group. 
P.O. Box 172228 
Denver, CO 8021 7 
(800) 477-8924, ext. 4500 
Internet: http://wunv.ti.com 
CIRCLE 632 

MM 

y. HighéfeGoinpIexi^î Higher Frequency. 
Reach new _ _ ,._^hts in MMIC, planar anten^ and RF IC design with Ansoft's Maxwell® 
Strata, electromagnetic software for arbitrarygeoniBK. Fast solutions. Post processing 

True 3D me 

analysis. Accuracy with flexibility. Advanced visualization. For information contact Ansoft. 

Telephone 412-261-3200*FAX 412-471-9427*Intemet SIinfo@ansoft.com"WWW http://www.ansoft.com/SI/Strata/ 
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COMPUTER SYSTEMS DESIGN 

Drive Controller Conforms 
To Ultra DMA Standard 
The design goal of the AIC-8381 disk¬ 
drive controller was to help drive de¬ 
signers stay ahead of their customers’ 
demands, with minimal firmware 
changes. The AIC-8381 can transfer 
data across the IDE bus using the Ul¬ 
tra DMA standard. The pail offera the 
functionality needed for video applica¬ 
tions where it is acceptable to release 
an uncorrectable sector to the host. 
When this bit is set, the hardware will 
attempt correction. Another feature is 
that it won’t release sectors until all 
bytes are written to the disk. It gener¬ 
ates a release signal to the buffer mem¬ 
ory only after the disk sequencer has 
executed the Reset Write Gate instruc¬ 
tion. This helps ensure that the write 
has written all of the data and error¬ 
correction codes (ECC). 
Adaptec Inc. 
691 South Milpitas Blvd. 
Milpitas, CA 95035 
(408) 945-8600. 
CIRCLE 633 

6U VME CPU Board 
Handles PC Functions 
Only one VMEbus slot is required for 
the DPC1 Pentium-based processor 
board. The 6U board is built with a Tri¬ 
ton II chip set that offers PCI bridging, 
plus cache and DRAM control. Besides 
standard PC I/O and mass-storage con¬ 
nections, the DPC1 has a flat-panel in¬ 
terface, l(X)Base-TX Ethemet, and fast 
and wide SCSI-2. One PMC-module slot 
offers extra expansion. Flash memory is 
accessed by a secondary IDE interface. 
Flash drives mount on-board for densi¬ 
ties up to 60 Mbytes. The BIOS can se¬ 
lect the flash drive as a bootable device, 
suitable for embedded systems. For de¬ 
velopment systems, a single-slot transi¬ 
tion module supports IDE hard-disk 
and floppy drives, and connectors for 
parallel, serial, and SCSI ports.Large-
volume prices start at $3150. 
Dynatem 
23263 Madero, Suite C 
Mission Viejo, CA 92691 
(714) 770-3481 
CIRCLE 634 

Pentium SBCs Combine 
ISA With PCI 
Pentium processor speeds from 75 to 
200 MHz can be accommodated by the 
P5000HX and PV5000HX industrial¬ 
ized single-board computers. ISA and 
PCI performance is enhanced through 
the use of the Intel 430HX chip set. The 
boards improve reliability and data in¬ 
tegrity by supplying high-level inte¬ 
grated ECC memory. The P5000HX 
features on-board interfaces for 16-bit 
PCI-based fast and wide SCSI and en¬ 
hanced IDE devices. The PV5000HX 
features an on-board PCI interface for 
8-bit SCSI-2 devices. The boards’ 
BIOS offers a setup utility that auto¬ 
matically updates configuration infor¬ 
mation. The P5(XX)HX costs from $1655 
to $2695; the PV5000HX runs from 
$1295 to $2795. 
Texas Microsystems Inc. 
5959 Corporate Dr. 
Houston, TX 77242 
(800) 627-8700 or 
(713) 541-8200 
CIRCLE 635 

quality for the entire industry, get your 

free Switch Design Guide now. Call 
602/991-0942, fax 602/998-1435 or 

write NKK Switches, 7850 E. Gelding Dr., 
Scottsdale. AZ 85260. 

nHK. 
juiitchcj 

Get Your FREE Switch Design Guide 
To see the lighted switches that define 
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COMPUTER SYSTEMS DESIGN 

Microcontrollers Ease 
USB Integration 
The Universal Serial Bus (USB) of¬ 
fers a way to connect relatively low-
speed peripherals in a convenient 
manner. Such devices could include 
keyboards, mice, and joysticks. A 
family of controllers simplify the de¬ 
sign and development of USB pe¬ 
ripherals and hub products. The mi¬ 

crocontroller family includes the 
FT8U24AM, aimed at conventional 
input products; the FT8U64AM, 
which is suited for applications that 
combine the USB peripheral inter¬ 
face with USB hub functionality; and 
the FT8H64 U7, targeted at stand¬ 
alone hubs. 
The FT8U24AM incorporates a 

USB interface, a dual-system timer, 
15 I/O pins, and a 4-kbyte mask ROM 

It’s True! 
Analog Simulation Really Works... 
...when you have the right software tools. With ICAP/4, 

The Virtual Circuit Design Lab, you can simulate the toughest 
System, IC, and Board-level designs with the greatest of ease. 

You said you would do more simulation if 
the tools were easier to use. Well here 
you go! 

♦ Ease of Use for The Beginner, 
Power For The Professional 
With ICAP/4 you can sweep ANY circuit variable 
from the schematic and instantly view the results. 
Seamless schematic-simulator integration makes it 

easy to see the effects of design changes. 

♦ Unmatched SPICE Power 
Interactive Native Mixed Mode SPICE 3F and 
XSPICE based simulator with unlimited circuit size 

Simulate all types of designs: Power, ASIC, RF, 
Analog, Digital, Electro-Mechanical 

Advanced Features: AHDL Modeling, BSIM3 v3 
MOS model, Simulation Alarms, Scripting Language 

State-of-the-Art Convergence Algorithms 

Powerful Behavioral Modeling Enhancements 

NEW... Visual Basic/OLE Interlace 

♦ Bigger SPICE libraries than 
ANY other vendor 
9000+ models with more model types than any 

other vendor! Special RF and Power Libraries! 

♦ Powerful New Schematic and 
Design Validation Options 
Intusoft's new SpiceNet schematic entry 
program is packed with features that make 
SPICE easier to use than ever before. With the 
Analysis and Convergence Wizards, for 
instance, no knowledge of SPICE syntax is 
required The new Design Validator™ option 
makes short work of testing your design. 

♦ Unmatched Service & Support 
Network Version (No Protection Key Required) 

Qualified EE’s Ready To Answer Your Questions 

Free SPICE Modeling Service 

Windows, 95, NT, DOS, Macintosh, Power Mac 

Upgrade Path from lower cost tools 

Affordable Prices, $595 - $2595 

intusoft 

? Magnetics 
Designer 
Demo Available 

Download Your FREE SPICE Simulation Kit, 
App Notes, and FREE Model Libraries! 

Web Site: http://www.intusoft.com 
email: info@intusoft.com 

Simply The Best SPICE At An Unbeatable Price! 
P.O. Box 710 San Pedro. CA 90733-0710 Tel. 310-833-0710, Fax 310-833-9658 
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in a 24-pin SOL package. The 
FT8U64AM holds the USB inter¬ 
face, a dual-system timer, 29 I/O pins, 
three down-stream USB hub ports, 
and a 4-kbyte mask ROM, all in a 64-
pin PQFP package. 

Finally, the FT8H64A7 includes 
seven down-stream USB hub ports 
with power control, over-current de¬ 
tectors, and status-activity indica¬ 
tors. It’s also housed in a 64-pin 
PQFP. 

In quantities of 10,000 pieces, the 
FT8U24AM IC costs $2.95 each, the 
FT8U64AM chip costs $3.65 each, 
and the FT8H64A7 device costs 
$3.95 each. 
Future Technology Devices Interna¬ 
tional Ltd. 
St. George’s Studios 
93/97 St. George's Rd. 
Glasgow, G3 6JA 
Scotland, UK 
(W Ul-353-2565 
CIRCLE 636 

UltraSCSI Drives 
Double Capacity 
Up to 9.1 Gbytes of information can 
be stored on the Tomahawk 3.5-in. 
disk drive. What further differenti¬ 
ates the disk drive from other prod¬ 
ucts is its UltraSCSI interface, which 
offers a 40-Mbyte/s data-transfer 
rate. The interface is backward com¬ 
patible with previous generations of 
SCSI. The disk-drive’s 7200-rpm ro¬ 
tation speed combines with a 512-
kbyte multi-segmented cache buffer 
to provide an impressive access time 
of just 7.9 ms. 
Other features include magneto-re¬ 

sistive read/write heads and PRML 
read channels with digital filtering. 
An ID-less header format increases 
storage capacity by about 10%. On-
the-fly error correction ensures data 
integrity and maximum perfor¬ 
mance. The drive’s mean time be¬ 
tween failure is rated at one million 
hours. 

Available immediately, the Toma¬ 
hawk 9.1-Gbyte drive sells for $2900. 
A 4.55-Gbyte model costs $1630. 
Micropolis Inc. 
21211 Nordhoff St. 
Chatsworth, CA 91311 
(818) 709-3300 
CIRCLE 637 
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3.0-in. Disk Drive 
Stores Up To 1.6 Gbytes 
It’s bigger than a 2.5, yet not as big as a 
3.5. It’s the 3.0-in. disk drive, which is 
starting to become fashionable. That’s 
because it can be produced as thin as a 
2.5-in. model, but can hold lots more 
data. For example, the N1080-2AR 
Nordic drive is just 10.5 mm high, yet 
stores 1.08 Gbytes. Two other models in 
the family, the N1620-3AR and N1440-
3AR, measure 12.5 mm high, and store 
1.6 and 1.4 Gbytes, respectively. Note¬ 
book computer designers are currently 
more concerned with Z height, rather 
than the X and Y dimensions, the niche 
that’s filled by the 3.0-in drive. The 
Nordic family doesn’t sacrifice perfor¬ 
mance. It features a seek time of less 
than 14 ms, a 128-kbyte cache buffer, 
and a transfer rate of 16.6 Mbytes/s. the 
drives can withstand 350-g shocks. 
.ITS Corp. 
166 Baypointe Pkwy. 
Sa n Jose, CA 95134 
(408) 468-1800 
CIRCLE 638 

CD-ROM Drives Spin At 
12X The Standard Speed 
The XM-5701B and XM-5702B drives 
have upped the ante in disk-drive 
speeds from 8X to 12X the standard 
speed. The difference between the two 
comes in the interface—the 5701B 
ships with a SCSI-2 interface, while the 
5702S connects to Enhanced IDE (AT¬ 
ARI). The drives feature a 115-ms av¬ 
erage random seek time and a 125-ms 
average random access time. Sustained 
data-transfer rate is 1.8 Mbytes/s, a 
performance improvement resulting 
from the use of a 256-kbyte cache 
buffer. Both drives are compatible with 
most industry standards. Available 
now, the XM-5701B is priced at $195, 
while the XM-5702B sells for $165. 
Toshiba America Information Sys¬ 
tems Inc. 
Disk Products Div. 
9740 Irvine Blvd. 
Irvine, CA 92618 
(714) 457-0777 
Internet: http://www.toshiba.com 
CIRCLE 639 

VME Board Holds 
200-MHz Pentium Pro 
The power of a Pentium Pro processor 
now resides on the VMEbus, thanks to 
the VMIVME-7686 CPU board. The 
board’s processor ranges in speed from 
180 to 2(X) MHz. The VME interface is 
based on a PCI-to-VME controller fi-om 
Tundra Semiconductor. The fast and 
wide UltraSCSI 2 controller supports 
devices up to 40 Mbytes/s. The DEC 
21142 Ethernet controller can operate 
as 10Base-T, 10Base-2, or 100Based-TX. 
A front-panel USB connection works 
with peripherals up to 12 Mbits/s. Up to 
64 Mbytes of DRAM can be accessed. 
Support is available for Windows NT, 
VxWorks, and LynxOS. Available now,, 
the VMIVME-7686 costs $5842 to 
$9995, depending on configuration. 
VME Microsystems International 
Corp. 
12090 S. Memorial Pkwy. 
Huntsville, AL 35803 
(800) 322-3616 or 
(205) 880-0444 
CIRCLE 640 

We’ll get this design team 
an air filter to their exact specs... 
and Bellcore 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. 

Universal air filter 
(nrnpanq 

On Spec .. On Time. .. Everytime! 

1624 Sauget Ind. Parkway • Sauget. IL 62206 

800-541-3478 • FAX 618-271-8808 • www.uaf.com 
ISO9002 Certified 
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“a Hulk Hogan 

of capabilities" 

Develop reliable 
multi-tasking systems 
in hours, not weeks, 
with the new Micro G™ 
EasyStart Kit. Beginnners 
and experts alike will love 
simplified version of C. The kit includes: Byte. Oct. 95 

♦ Micro G controller with 32K ram, 128K flash EPROM, 
14 bidirectional digital i/os, and one analog input. 

♦ Prototyping board with switches, leds, beeper and low-pass filter 
♦ Dynamic C EasyStart,™ our integrated development environment 

(editor, compiler, and source-level debugger) for Windows 
♦ Schematics, reference manual, power supply and cables 
It's everything you need to start serious development. Only $279-
Call our AutoFAX 916.753.0618 from your fax. Request data sheet #35. 

1724 Picasso Ave. 
. Davis, ca 95616 

916.757.3737 
916.753.5141 fax 
http ://www. zworld com 

WORLD 
? ENGINEERING 
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Internet: www.pcd.com 
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□ata sheets are available through our DATAFAX system @ 520-628-8691 
Tucson, Arizona 520-628-8292 FAX 520-770-9369 

POWER CONVERTIBLES 

Great for 

Applications 

DC/DC CONVERTERS 

8KV 
ISOLATION 

1 & 4 Watt 
Models 

Thru Hole 
& SMD! 

The 1 watt and 4 watt models are available in a variety of input and output 
combinations and offer high isolation and very low barrier capacitance, 

making them deal fcr use in high di/dt applications. 

The 8KV isolation ratings exceed the requirements for 
patient isolation in medical instrumentation. 

And as always, IS09001 Certified. 

□ur new HB series DC to DC converters 
will exceed your highest expectations. 



PIPS • Power • Interconnections 
• Passives 
• Switches 
• Relays 

How Many Isolated Dc-Dc Converters 
Do You Really Need? 

By replacing them with ISRs, designers can make significant gains in space, 
cost, reliability, and performance. 

BRIAN NARVESON 
Power Trends Inc., 27715 Diehl Rd., Warrenville, IL 60555; (630) 393-6901; fax (630) 393-6902. 

The days of a 5-V logic standard are waning. A printed-circuit board 
assembly that contains the latest¬ 

generation processors or ASICs re¬ 
quires multiple voltages just to power 
the logic. It is common for an assem¬ 
bly to require 5 V for standard logic 
and interfacing, 3.3 V or 2.9 V for the 
processor or ASICs, and 1.2 to 2.5 V 
for bus termination. This arrange¬ 
ment is usually accompanied by the 
need for ±12 or -5 V for communica¬ 
tions circuits. In computers or 
telecommunications systems where 
de power-bus isolation is a necessity 
for each circuit board, this means us¬ 
ing multiple, large, and costly isolated 

I. A typical solution for deriving the myriad 

voltages needed for a system board requires 

the use of many large and costly isolated dc-dc 

converters. 

dc-dc modules. In those instances 
where space is at a premium, a custom 
multiple-output module often is de¬ 
veloped. With the introduction of 5-V 
input, nonisolated integrated switch¬ 
ing regulators (ISRs), only one 5-V 
isolated dc-dc module will be needed. 
Some of the advantages of ISRs are 
greater flexibility, lower cost, reduced 
time-to-market, increased reliability, 
improved product performance, and 
more board space. 
A typical power design challenge 

for a communications or computer 
board is to derive from a 48- or 24-V 
bus the following voltages: 5 V at 1 to 
3 A for interface logic; 3.3 V at 4 to 10 
A for processor(s) or ASICs; 1.5 V at 
1.5 A for bus termination; ±12 V at 
600 mA each for analog interfacing; 
and -5 V at 500 mA for communica¬ 
tions. As a result, a system capable of 
delivering upwards of 50 W is re¬ 
quired. A typical solution uses off the 
shelf isolated dc-dc modules (Fig. 1). 
An innovative design alternative 

utilizes the new 5-V input ISRs pow¬ 
ered by a single isolated dc-dc mod¬ 
ule (Fig. 2). The single isolated mod¬ 
ule is sized at 60 W to provide the 
additional power required to com¬ 
pensate for the loss in overall effi¬ 
ciency due to the double conversion. 
Both solutions should be used with 
power-sequencing logic to ensure or¬ 
derly startup of the applications cir¬ 
cuits, and reduce in-rush currents. 

Due to the low power required in 

2. An innovative design alternative to 

multiple dc-dc converters uses the new 5-V 

input ISRs powered by a single isolated dc-dc 

module to save on cost and space while 

improving performance and reliability. 

each ISR, the turn-on circuit for this 
design alternative can be a single 
FET per ISR, driven by a logic cir¬ 
cuit. The higher-power ISR (3.3 V at 6 
A) has an on/off control input that 
eliminates the need for a FET. This 
design alternative provides many 
benefits, including lower cost, higher 
performance, increased reliability, 
and faster time-to-market. 

Cost 
While features and performance 

are essential to every power-system 
design, the primary concern of every 
designer is lowering overall cost. The 
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PIPS POWER 

relative cost difference of each power 
module design alternative, using dis¬ 
tributor pricing and assuming an an¬ 
nual quantity of 5000, is shown (Table 
1). High-volume pricing would be 
considerably lower for both solu¬ 
tions. In addition, consideration must 
be given to the cost of the pc board 
and necessary support circuitry. 

At the operating voltages of 3.3 V 
and below, the resistive voltage drop 
and parasitic conductor inductance in 
the power path become major con¬ 
cerns. These situations usually neces¬ 
sitate using separate power planes in 
the pc board, unless the modules can 
be placed as close as possible to the 
load. The most common design prac¬ 
tice when using isolated dc-dc modules 
is to place them as close to the input 
connector as possible to avoid routing 
the 48-V de supply around the board. 

This design helps maintain isola¬ 
tion from the supply without dedicat¬ 
ing a circuit board layer to it. How¬ 
ever, the designer is then required to 
dedicate a pc-board plane to each of 
the low-voltage or high-current sup¬ 
plies. In this example, that would be 
5 V, 3.3 V, and 1.2 V all using a com¬ 
mon ground plane. The ±12 V and -5 
V would most likely be routed di¬ 
rectly to the point of use on one of 
these planes, or to a signal layer due 
to the small amount of circuitry re¬ 
quiring these potentials. The use of 
ISRs should eliminate the need for at 
least one, if not two, of these planes. 

The ISRs can be placed anywhere 
on the pc board without concern 
about maintaining isolation between 
the input traces and the rest of the 
circuit, allowing a single circuit layer 
to be utilized for multiple voltages. In 
this example, the 3.3- and 1.2-V ISRs 
can be placed at their point of use, and 
a local voltage plane established on a 

single layer. This strategy eliminates 
the cost of a pc-board layer with an 
estimated cost of $0.20/in2. The cost 
savings for a large 15 by 12-in. board 
would total up to $36. This type of 
cost savings can be achieved if the 
ISRs are carefully placed. 

In addition, there is the potential 
to save cost on support circuitry. If 
in-rush current protection is needed 
for hot-plug operation, the ISR solu¬ 
tion requires a single circuit for the 

Placing an ISR as close 
to the load as possible 

will reduce the 
designer's need to 

worry about issues such 
as regulation, noise 

generation and pickup, 
and dynamic response. 

one isolated dc-dc module instead of 
the four required for the multiple iso¬ 
lated dc-dc solution. An estimated 
cost of $3 for each in-rush protection 
circuit would result in a $9 cost sav¬ 
ing. If overvoltage protection, fusing, 
or other safety circuitry on the input 
supply of each isolated module is re¬ 
quired, an additional saving of up to 
$2 per isolated module, or $6, is possi¬ 
ble (Table 2). 

Performance 
Point-of-use power, where the 

power module is within inches of the 
load, has increased with each genera¬ 

tion of low-voltage (less than 3.3 V) 
processors. The latest-generation 
processors require delivering a 
tightly regulated, low voltage at high 
currents. Some processors and bus 
transceivers require that the supply 
voltage be maintained within ±100 
mV of nominal under all conditions, 
including transient response. With 
current slew rates of 1 A/ns and load 
changes of 5 A or more, even 10 mil 
of resistance and a few nH of induc¬ 
tance can cause the supply voltage 
delivered to the processor to be out 
of specification. It is virtually impos¬ 
sible to develop the processor’s volt¬ 
age at any distance from it and still 
meet requirements. Small amounts 
of resistance can cause voltage drops 
that are significant in this new low-
voltage world. That 10 mQ of resis¬ 
tance in both the supply and return 
paths of a 3.3-V processor can signifi¬ 
cantly erode the tolerance margin. 

This small amount of resistance 
can come from connectors, wiring, 
pc-board traces, and sockets. With 
the processor drawing 5 A at 3.3 V, 50 
mV is lost in each leg of the supply 
wiring. The voltage delivered to the 
processor is only 3.2 V. This voltage 
may be right on the edge of proper 
operation, allowing nothing for tran¬ 
sient response and noise. Placing an 
ISR as close to the load as possible 
will reduce the designer’s need to 
worry about issues such as regula¬ 
tion, noise generation and pickup, 
and dynamic response. 

Using an ISR for each output volt¬ 
age eliminates cross-regulation is¬ 
sues while providing fault isolation. 
Independent current limiting and 
thermal shutdown prevent most sin¬ 
gle failures from disabling the entire 
board. Each output is independently 
controlled, leaving the rest of the 

TABLE 1: COMPARISON OF COST AND BOARD AREA FOR BOTH SOLUTIONS 
Multiple Isolated Modules (see Fig. 1) Single Isolated with ISRs (See Fig. 2) 

Module Cost Area (in.2) Module Cost Area (in.2) 

15 W +/- 5 V $40 7.5 60 W single, 5 V @ 12 A $50 11.25 

15 W +/- 12 $40 7.5 5 to 3.3 V $23 0.62 

20 W. 3.3 V $38 6.8 5 to 12 V $8.90 0.54 

4 W. 1.5 V $21 1.7 5 to -12 V $8.90 0.54 

5 to 1.2 V $12 0.76 

5 to -5 V $8.90 0.54 

Total $139 23.5 Total $111.70 14.25 
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"Every time 1 need 
'custom' interconnects, 
I go straight to my 
ARIES catalog. " 
THE PROBLEM 

“Management wanted the new prototype in production ASAP... or 
sooner. But with all the weird interconnects involved, a custom order 
would’ve killed the project schedule...and the budget! 

THE SOLUTION 
“Then a co-worker wised me up to Aries. Their catalog listed every one 
of my 'Martian' interconnects...as standard products. 
A 42-pin test socket. A 40-conductor 
staked flex jumper. Sockets for 
mounting LEDs. And a lot more. 
Now 1 turn to Aries first. Only 
thing is... I can’t imagine 
what they consider ' 
custom'!” 

P.O. Box 130 Frenchtown, NJ 08825 
(908) 996-6841 FAX (908) 996-3891 
e-mail: info@arieselec.com 

Visit us on the Web: www.arieselec.com 

ISO 9002 

THE PROOF . 
Find it in the Aries Catalog. . .on the Internet. . .or via 
fax-on-demand at (908) 996-6841. Whether it’s a 
48-pin/.600 socket, a 22-conductor/.100 center 
fusion bonded cable jumper, or a DIP ejecting socket, 
we’ll probably have what you need. Looking for 
something really wild? Ask about our custom orders; 
we’ll have pricing and delivery schedules to you FAST. 

Sensible Solutions. .. Fast! 
READER SERVICE 159 
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TABLE 2: POTENTIAL SAVINGS ON A15- BY 12-IN. BOARD 
Power modules $27.30 

PC-board layer $36.00 

Inrush protection $9.00 

Safety protection $6.00 

Total savings $78.30 

system operational in the event of a 
single fault. The one exception is a 
failure on the 5-V rail. 

The fundamental design of an ISR 
uses fewer and smaller magnetic ele¬ 
ments, which provides the better 
transient performance required by 
high-performance digital circuits and 
processors. Most ISRs operate at 
switching frequencies greater than 
500 kHz which gives them superior 
transient response and small size. 

Electromagnetic interference 
(EMI), both conducted and radiated, 
also is a major concern. Since EMI is 
directly proportional to the input volt¬ 
age, multiple ISRs with a 5-V input 
will generate less radiation than multi¬ 
ple dc-dc modules with a 48-V input. 
The high frequencies at which ISRs 
operate make it easy to reduce con¬ 
ducted interference with small ceramic 
capacitors. Additional attenuation can 
be obtained with small inductors or 
ferrite beads. The high switching fre¬ 
quency allows these parts to be small, 
surface-mounted components. 

Another performance issue of con¬ 
cern in some multivoltage systems is 
that processors and mixed-signal 
logic devices have a requirement that 
the difference between the 5-V supply 
rail and the 3.3-V (Vdd) supply rail 
cannot exceed 4.0 V at any time dur¬ 
ing power startup. The use of inde¬ 
pendent isolated modules makes the 
tracking of these two voltages very 
difficult. Each will come up indepen¬ 
dently, allowing the supply rails to 
possibly exceed the 4.0-V difference. 

In addition, the designer can guar¬ 
antee the difference specification will 
not be exceeded by using a 5- to 3.3-V 
ISR powered from the 5-V rail (Fig. 
3). On power-up, the diodes become 
forward biased, forcing V1)D to track 
the 5-V rail up to 2.1 V. Once the ISR 
reaches its rated output voltage, the 
diodes become reverse biased, pre¬ 
venting any power dissipation in the 
series diode string. If the supply volt¬ 
age is a value other than 5.0 V, and the 

output voltage is a value other than 3.3 
V, then the diode chain also must be 
recalculated to maintain the difference 
at less than 4 V. This implementation 
is not possible with the all-isolated ar¬ 
chitecture because the isolation bar¬ 
rier would not be maintained. 

Size 
Space is an extremely important 

consideration in power system de¬ 
signs. Even in this age of custom 
very large scale integration, the cir¬ 
cuitry required for the functionality 
of a board assembly usually demands 
all available space, leaving the power 
designer scrambling for every 
square inch. Because ISRs require 
fewer components to implement, al¬ 
lowing greater flexibility in packag¬ 
ing, they have a significantly smaller 
footprint. Table 1 compares the 
board space required for the two sys¬ 
tem design alternatives. From the 
table, it can be seen that the ISR so¬ 
lution requires only 60% of the space 
required by the all isolated module 
solution. Dimensions are taken from 
catalog data sheets for products from 
leading industry suppliers. 

Flexibility 
Flexibility, especially with respect 

to voltage and current output, but 
also in their packaging design, is a 

3. Circuitry can be added to multivoltage 

systems to ensure compliance with 

requirements that the potential difference 

between the 5-V supply rail and the 3.3-V 

supply rail does not exceed 4.0 V at any time 

during power-up. 

key feature of ISRs. Individual ISRs 
can be replaced with units of differ¬ 
ent voltage or current ratings, with¬ 
out necessitating a pc-board layout 
change. If current demand increases, 
a simple module swap may be all that 
is necessary. For designs where the 
required current is undetermined 
due to the rough estimates provided 
by the custom silicon providers, 
many ISRs can provide space-effi¬ 
cient modular solutions. Board space 
can be allocated so ISRs can be paral¬ 
leled, then added or removed as nec¬ 
essary. Due to the small footprint, 
minimum extra board space is neces¬ 
sary in order to realize significant 
cost savings as current requirements 
decrease with future spins of silicon. 
Only the 5-V isolated module must be 
sized for anticipated demand. 

This flexibility in operating voltage 
is becoming more important as silicon 
suppliers develop devices with operat¬ 
ing voltages that do not necessarily 
conform to prior iterations. Some 
processors need a different voltage for 
each performance grade. Many ISRs 
address this problem with an adjusta¬ 
bility over an output range greater 
than the ±10% available with standard 
isolated modules. 
When laying out a board, a de¬ 

signer can place ISRs close to the 
load for improved performance and 
more flexibility. Because the ISRs 
require little board area they can be 
placed in small open areas on the 
board near the functional load with¬ 
out having to clear a major area. 

Packaged as a single in-line pack¬ 
age module, ISRs can be configured 
for vertical through-hole (minimum 
board area), horizontal through-hole 
(minimum vertical height), or surface 
mounting. Some manufactures also 
provide optional heat tabs for ther¬ 
mal management and mechanical 
mounting. 

Reliability 
Reliability in a power system using 

a single isolated supply with multiple 
ISRs will be inherently greater than 
that of multiple isolated dc-dc mod¬ 
ules, due to the lower number of com¬ 
ponents required to execute ISR de¬ 
signs. The typical ISR design is a 
buck or buck-boost topology which 
contains about 15 components versus 
40 for an isolated dc-dc module of sim-
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SEPTEMBER 24-28, 1997 

The China International Exhibition Center 
Beijing, China 

CHINA INTERNATIONAL ELECTRONICS EXHIBITION 
CIEE '97 is sponsored by the Ministry of Electronics Industries 
(MEI) of the Peoples Republic of China and organized by the 
China National Electronics HE Corp. (CEIEC) and the China 
Council for the Promotion of International Trade (CCPIT). 

I 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 A 
ELECTRONICS fl 
EXHIBITION 

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? 
CIEE '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 



KA Series DIP LC Series Pushbutton 

e-W# 
A Division of Electronic Components Groupe, Inc. 

7153 Northland Dr., Brooklyn Pk, MN 55428 
Phone: 612-504-3525 Fax: 612-531-8235 
Online Catalog: http://www.e-switch.com 
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ISO 9001 
CERTIFIED 

NEON 
Glow Lamps 

Immediate Delivery 
Illumination: Red 
or Green 

Diameter: 
3.2mm, 4.2mm, 
5.2mm and 6.0mm. 

Voltage: 120 VAC or 
220 VAC. 

Available with or without 
series resistor. 

"j4sk if we can add extended wire leads and resistor." 

Tel: 617-935-4442 Kill Wdy Fax:617-938-5867 
Technical Lamp/ e-mail: sales@gilway.com 
800 W. Cummings Park Woburn, MA 01801-6355 USA 

PIPS 

ilar power rating. In the example 
given, the all-isolated design would 
have a total parts count of 160 compo¬ 
nents. The single isolated design with 
five ISRs would have a total parts 
count of 115 components. 

Because the ISRs are single-output 
devices, the power dissipated in each 
package is lower, resulting in lower 
component temperatures—provided 
that sufficient air flow is maintained. 
The total power dissipated is slightly 
higher for the ISR design solution due 
to the decrease in efficiency resulting 
from the double conversion. The in¬ 
creased dissipation is offset by im¬ 
proved thermal management because 
each ISR dissipates less power and can 
be located at the point of use. Spread¬ 
ing the heat sources around the board 
reduces the temperature of each regu¬ 
lator below what it would be if they 
were clustered together. The combina¬ 
tion of fewer components running at 
lower temperatures could result in a 
reliability improvement of 25 to 50%. 

Time-to-market also can be de¬ 
creased thanks to the flexibility and 
performance advantages of the ISR so¬ 
lution. ISRs are stocked at leading dis¬ 
tributors, providing quick availability 
for design qualification or last minute 
changes. They are fully qualified stan¬ 
dard products with application data for 
everything from EMI performance to 
transient response. The design risk, 
qualification time, and overall time-to-
market is greatly reduced. 

Brian Narveson is vice- president 
of Engineering at Power Trends.. 
Prior to joining Power Trends, he 
was director of Engineering at Tera¬ 
dyne's Telecom Test Division and 
R&D manager for the Electronics 
group at Navistar. Mr. Narveson 
holds a BSEE from Iowa State Uni¬ 
versity and is a member of the IEEE. 

References: 
1. Renauer, J., “Challenges in 

Powering High Performance, Low 
Voltage Processors,” Applied Power 
and Electronics Conference, 1996. 

2. Suranyi, G., “The Value of Dis¬ 
tributed Power,” Applied Power and 
Electronics Conference, 1995. 

3. Lindman, P., Thorsell, L., “Ap¬ 
plying Distributed Power Modules in 
Telcom Systems,” Applied Power 
and Electronics Conference, 1994. 
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DEVICE PROGRAMMERS 

‘PC based $139.95, Parallel port connect $449.95, 
Stand alone models $550.00 or $750.00 gang 

‘Read, Dgm and verify 2716 - 8 Megabit EPROM, all models 
‘Support for micros, Flash, EPROM, 16 bit, PALs, Mach 

(call for specific models support list or download demos via BBS or internet) 
‘30 day money back guarantee, FREE sortware updates 
‘Technical support by phone Mon - Fri 8am to 5pm PST 

‘Made in the USA, 1 or 2 year warranty on all parts and labor 
‘Easy to use menu driven software, on line "help" full screen editor 

‘MACROS, Read and save to disk, Split and set options 
‘Internet ftp://ftp.crl.com/users/ro/needhams 

FOR MORE INFORMATION CALL 

NEEDHAM S ELECTRONICS, INC. 

4630 Beloit Drive #20 
Sacramento, CA 95838 
(Monday-Friday, 8 am-5 pm PST) 

(916) 924-8037 
BBS (916) 924-8094 

C.O.D. FAX (916) 924-8065 

F l 
MasterCard 
k J 
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PIPS PRODUCTS 
POWER 

MANUFACTURERS OF DC TU DC CONVERTERS 

Manufacturer 

Output 
power 

range (W) 
Number 

of outputs 

Input 
voltage 
range 
(V de) 

Output 
voltage 
range 
(V de) 

Output 
current 
range (A) 

Output 
ripple and 

noise 
Line and load 
regulation 

Power 
density 
(W/in3) 

Isolation 
voltage 

EMI/RFI 
shielding 

Absopulse Electronics Ltd. 
Carp, Ontario, Canada 
Nanno Habets (613)836-3511 
absinfo@absopulse.com 
http://www.absopulse.com 
CIRCLE 660 

50 to 
10,000 

1 to 5 12 to 260 12 to 260 Oto 100 Less than 
1 % of V 

out 

+/- 0.5 % over 
input range 

— 500 V 
(min) 

Yes 

Behlman Electronics 
Hauppauge, NY 
Helenanne LaBau 
(516)435-0410, ext. 197 
sa les@ behlman.com 
CIRCLE 661 

100 to 
30,000 

Custom 
(as many 

as 
required) 

5 to 300 
V, de or 

ac 

3 to 
25,000 

Upto 125 0.1 % 0.5 % N/A 1 kV Yes 

Brandt Electronics Inc. 
Mountain View, CA 
Joe Churchill 
(415)967-4944, ext.15 
Fax (415)967-9105 
CIRCLE 662 

8000 15 9 to 270 2.5 to 
250 

400 10 to 250 
mV 

+/- 1 % (typ) 15 500 to 
1000 V 

Yes 

Computer Products 
South Boston, MA 
Janell Kasmer (617) 350-5100 
http://www.computerpro-
ducts.com 
CIRCLE 663 

0.5 to 300 One, two. 
or three 

9 to 75 3.3 to 48 
(typ) 

0.033 to 48 75 mVp-p 

(typ) 

0.01 to 2.5 % 
and 0.05 to 

2.5 %, 
respectively 

Up to 54 To 1500 
V 

Yes 

Conversion Devices Inc. 
Brockton. MA 
Hanlan Vatchelder 
(508) 559-0880 
CIRCLE 664 

1 to 500 1 to 3 5 to 300 2 to 385 0.033 to 
60 

Less than 
1 % (typ) 

0.2 to 1 % (typ) Up to 90 500 to 
1500 V 

Yes 

Conversion Equipment Corp. 
Orange, CA 
Roy Allman 
(714) 637-2970, ext. 121 
Fax (714)637-8654 
CIRCLE 665 

250 to 
1500 

Typically 5 18 to 72 2 to 48 
with +/-
5% adj. 

1 to 120 50 mVp-p 
or 1 % 

(whichever 
is greater) 

+/- 0.5 % for 
both 

4 All 
high-potted 

at 3000 
V ac 

Optional 

Converter Concepts Inc. 
Pardeeville, Wl 
Lisa Siegle (608) 429-300 
http ://www.con vertercon-
cepts.com 
CIRCLE 666 

10 to 350 One to 
four 

10 to 60 
V de and 
85 to 

264 V ac 

5 to 48 Oto 16 2 % (max) 1 % (max) 3 0 to 4000 
V ac 

Yes 

Digital Power 
Fremont, CA 
Forrest Sass (510)462-5280 
Fax (510)484-1981 
CIRCLE 667 

50 to 750 One to 
four 

12 to 
300 

(nominal) 

3.3 to 48 1.6 to 150 1 °« P-P 0.2 %, +/- 3 % 2.8 to 
4.6 

1500 V 
ac, 2100 
V de 

Yes 

EG&G Electro-Optics 
Covina. CA 
Stephen Schwarzmann 
(818) 967-9521 
sschwarzmann@egginc.com 
http://www.egginc.com/electro-
optics 
CIRCLE 668 

Upto 125 One, two, 
or three. 
Custom 
outputs 
available 

10 to 440 5 to 40 
with one 
output 

3.1 to 25 
with one 
output 

2% 0.5 % Up to 30 Input to 
output 
and to 
chassis. 
1 iiA @ 
750 V de 

Gamma High Voltage 
Research Inc. 
Ormond Beach, FL 
Don Galluzzo (904) 677-7070 
Fax (904)677-3039 
CIRCLE 669 

mWto 
1000k 

Two to 
three 

6 to 48 100 to 
125.000 

0.0001 to 
1.0 

0.001 to 
10% 

0.001 to 10 % 1 500 V de Yes 

HC Power Inc. 
Irvine, CA 
Jack Graham (714)261-2200 
Fax (714)261-6584 
CIRCLE 670 

1000 to 
1500 

One to 
four 

42 to 58 2 to 48 0 to 300 1 % or 50 
mV, 

whichever 
is greater 

0.2 % over full 
input range 

and +/- 0.2 no 
load to full load 

3.3 Meets 
IEEE 472 

Yes 



/When You Hit 
This Button, 
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Standing Back 
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PIPS PRODUCTS 
POWER 

MANUFACTURERS OF DC TO DC CONVERTERS _ I 

Manufacturer 

Output 
power 

range(W) 
Number 

of outputs 

Input 
voltage 
range 
(V de) 

Output 
voltage 
range 
(V de) 

Output 
current 
range (A) 

Output 
ripple and 

noise 
Line and load 
regulation 

Power 
density 
(W/in 3)

Isolation 
voltage 

EMI/RFI 
shieldng 

International Power Sources. 
Inc. 

Ashland. CA 
Jack Swartz (508) 881-7434 
http://www.intlpower.com 
CIRCLE 671 

1 to 240 1 to 4 4.5 to 
400 

3.3 to 48 0.030 to 
40 

50 mV to 
150 mV 

From 
0.3/0. 5 % to 
1.0/1 .0 % 

Up to 30 500 to 
3000 V 

de 

Yes 

KGS Electronics 
Arcadia, CA 
Linda Beltran (818)574-1175 
kgselec@aol.com 
http://www.kgselectronics.com 
CIRCLE 672 

10 to 600 One to 
four 

12 to 48 5 to 28 1 to 30 25 mVp-p 2 % for both 8 — Yes 

Lambda Electronics Inc. 
Melville. NY 
Michael Wagner 
(516) 694-4200 
lambda.mk@ix.netcom.com 
http://www.lambdapower.com 
CIRCLE 673 

0.5 to 600 One, two, 
or three 

4.5 to 75 2 to 48 
and +/- 12 
and +/- 15 

0.5 to 120 50 mVp-p +/- 0.4 % and 
+/• 0.8 % (typ) 

From 62 1500 V 
de 

Yes 

Melcher Inc. 
Chelmsford. MA 
Larry Goldberg (888) Melcher 
info@ melcher-power.com 
http://www.melcher-power.com 
CIRCLE 674 

1 10 720 One to 
three 

??? Oto 50 <1 to 25 1 % (typ) 1 % (typ) N/A Up to 
7000 V 

de 

Yes 

Modular Devices Inc. 
Shirley, NY 
Sales (516)345-3100 
Fax (516)345-3106 
CIRCLE 675 

4 to 80 One to six 8 to 335 2 to 100 0.010 to 15 50 mVp-p 

(typ) 

10 mV and 20 
mV (typ) 

Up to 50 500 V de Yes. plus 
MIL-STD 
461C 

and EMI 
filtering 

Pioneer Magnetics Inc. 
Santa Monica, CA 
Param Panesar (310) 998-5628 
Fax (310) 453-3929 
CIRCLE 676 

500 to 
6000 

Up to 11 38 to 
150/264 
V ac 

2 to 48 7.5 to 600 Less than 
1 % 

+/- 0.25 % 5 to 10 Yes 

Powercube 
Chatsworth. CA 
Shree Ramadas (818)734-6500 
shrram@aol.com 
CIRCLE 677 

75 to 500 One 24 to 
300 

3.3 to 28 4.5 to 50 1 % 
typical, 3 
% max 

0.5 % typical. 
0.2 % max 

Up Io 90 3000 
Vrms 

input to 
output 

Yes 

Power General 
Canton, MA 
C. Welsch (617)830-1104 
cwelsch@nidecpg.com 
CIRCLE 678 

1 to 500 One to 
four 

5 to 72 2.0 to 48 0.4 to 90 50 to 100 
mVp-p, 
max 

0.3 to 5.0 % 1.5 to 18 500 to 
1500 V 
de 

Yes 

Power Solutions Inc. 
Pompano Beach, FL 
Ron Koslow (516) 484-6689 
ronk@powersolutions.com 
http://www.powersolutions.com 
CIRCLE 679 

1 to 300 One to 
four 

9 to 72 2.2 to 48 Up to 50 1 % p-p or 
20 mVp-p 
to 1 %p-p 

max 

+/- 0.2 to 0.5 
% typical, and 
+/-0.5 to 3 % 

typical 

Upto 15 500 de Yes 

R.O. Associates Inc. 
Sunnyvale, CA 
Wayne Niederjohn 
(408) 794-1450 
wniederjohn@roassoc.com 
http://www.roassoc.com 
CIRCLE 680 

50 to 250 One to 
three 

18 to 
400 

2.1 to 28 3 to 60 1 to 3 
%p-p, 60 

dB 

0.02 to 0.2 
%for both 

Up to 58 1000 to 
4500 V 
de, input 
to output 

Yes 

SGS Thomson Microelectronics 
Lincoln. MA 
Sales (617)259-0300 
http://www.st.com 
CIRCLE 681 

1 to 300 1 to 3 4 to 72 3 to 48 0.1 to 60 5 
mVrms/30 
mVp-p 

5 mV/5 mV 1.5 to 
29.5 

Up to 
10,000 
Vrms 

Yes 

STC Keltec Operation 
Ft. Walton Beach, FL 
Didier Juges (904) 244-0043 
jugesd@keltec.sigtech.com 
http://www.sigtech.com 
CIRCLE 682 

25 to 1000 One to 
eight 

I_ 

28 to 270 3 to 48 1 to 100 25 mV 0.5 % Up to 40 500 Yes 
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Introducing The New Color 
DSO Family From LeCroy 

LeCroy 
1-800-4-LeCroy 

http://www.lecroy.com 

Offer good only while supplies last. 

• Trademark ot IBM Microelectronics 

signals. Overlap area is shown in 
a unique color and managed dynami¬ 
cally as waveforms are updated. 

But that’s not all! Not only a unique 
implementation of color to save 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. 

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 com¬ 
plete 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 differentiate overlaid 
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PIPS PRODUCTS 
POWER 

3-A Monolithic Synchronous Battery Switcher 
Achieves 96% Efficiency 
Designed for portable systems, the 
LM2650 is a monolithic, synchronous 
step-down switching regulator with a 
3-A output and a peak efficiency of 
over 96.5%. The device comes in a SO-
24 package and uses the company’s 
LMDMOS 300 B process to allow the 
integration of a controller and a MOS¬ 
FET on a single die. The chip’s design 
eliminates the need for a current¬ 
sense resistor, a Schottky diode, and 
several ESR capacitors, thus saving 
on both cost and board space. 

The LM2560 accepts 4- to 18-V in¬ 
puts, offers adjustable 1.23- to 16-V 
outputs, and provides more than 90 
% typical efficiency over the 15-mA 

100-W Dc-Dc Converters Are 
90% Efficient 
The RM Series of dc-dc converters 
provide efficiencies of 90% at 5 V and 
100 W. The converters require no 

heatsink, measure 8-mm high, come 
in 30- and 50-W versions, and feature 
hot-plug capability, EMI filtering, 
and built-in in-rush limiting. No life-

to 3-A load range. An automatic 
sleep mode maintains efficiency even 
under light load conditions. On-chip 
protection includes thermal shut¬ 
down, current limiting, and program¬ 
mable Soft Start to limit current 
surges at startup and to simplify se¬ 
quencing of multiple power supplies. 
Pricing is $4.38 each in quantities of 
1000. 

National Semiconductor Corp. 
2900 Semiconductor Drive 
Santa Clara, CA 95052-8090 
(800) 272-9959 
Internet: http://unmv.national.com 
CIRCLE 693 

PATRICK MANNION 

limiting electrolytic or tantalum ca¬ 
pacitors are used. The operating 
temperature range is -40° to 85°C. 
Pricing is from $105 each in 100-unit 
quantities and delivery is from stock. 

Lambda Electronics Inc. 
515 Broad Hollow Rd. 
Melville, NY 11747 
(51 6) 694-4200 
fax (516) 694-4200 
CIRCLE 694 

60-W Dc-Dc Converters Are 
Stable And Quiet 
The HD1-60 and HD3-60 series of dc-
dc converters can handle thermal cy¬ 
cling of -60° to 130°C with simultane¬ 
ous 60 G rms vibration. EMI filters are 

built in. The 3 by 3 by 0.86-in. units are 
available as single- and triple -output 
supplies with input voltage ranges of 
20 to 60 V or 36 to 75 V. The single-out¬ 
put model provides 5 V at 12 A while 
the triple-output model provides 5 V 
at 9.6 A and a choice of ± 12 or ± 15-V 
auxiliary outputs. Latching overvolt¬ 
age protection, undervoltage lockout, 
and over-current and short-circuit 
protection are provided. Pricing is: 
Single output, $78; triple output, 
$85.50 each in 1000-lot quantities. De¬ 
livery is eight weeks ARO. 

Power General 
152 Will Dr. 
Canton, MA 0202 1 
(617)828-6216 
power@nidecpg.com 
CIRCLE 695 

Ac Power Source 
Is Low Cost 
The 1001P and 1251P ac power sup¬ 
plies deliver 1000 VA and 1250 VA, re¬ 
spectively, with any combination of 
utility voltage and frequency. Fea¬ 
tures include continuously variable 
voltage (0 to 135 V or 0 to 270 V) and 
frequency (16 to 500 Hz), current mea¬ 
surement (0.1-A resolution), current 
limit, and an RS-232C interface for 
SCPI control. Pricing is: 1(X)1P, $2950; 
1251P, $3450; RS-232C interface, $250. 
Delivery is from stock. 

California Instruments 
9025 Balboa Ave. 
San Diego, CA 92123 
(619)279-8620 
http://www. calinst. com 
CIRCLE 696 

MANUFACTURERS OF DC TO DC CONVERTERS 

Manufacturer 

Output 
power 

range (W) 
Number 

of outputs 

Input 
voltage 
range 
(V de) 

Output 
voltage 
range 
(V de) 

Output 
current 
range (A) 

Output 
ripple and 

noise 
Line and load 
regulation 

Power 
density 
(W/in3) 

Isolation 
voltage 

EMI/RFI 
shielding 

Schaefer Inc. 
Ashland. MA 
SueGillogly (508)881-7330 
Fax (508)879-8669 
CIRCLE 683 

50 to 2500 Up to four 10 to 900 4.5 to 400 0.25 to 220 Less than 
or equal to 

1 %, 30 
mVp-p 

0.1 %, 2.0% 

(typ) 

N/A Up to 
3.5 kV de 

Yes 

Sierra West Power Systems Inc. 
Las Cruces, NM 
John Camilliere (505) 522-8828 
Fax (505)522-8766 
CIRCLE 684 

1 to 
10,000 

One to 10 5 to 400 2 to 1000 0.001 to 
500 

10 mV to 1 
Vdc 

0.01 %, 1 % 1 to 30 500 to 
1500 

Yes 

Switching Power Inc. 
Ronkonkoma. NY 
John Bellone (516)981-7231 
sales@switchpwr.com 
http://switchpwr.com 
CIRCLE 685 

100 to 
4000 

One to five 24 to 128 2 to 48 0 to 350 1 % 1 % 5 4242 Yes 
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i Jeledyne Relays 
BlGentPon: 

GENTRON PRODUCTS 

TELEDYNE RELAYS 
12525 DAPHNE AVENUE • HAWTHORNE. CALIFORNIA 90250 • Ph 800.2.Teledyne • Fax 213.779.9161 • http://www.tekcynerelays.corr 

GENTRON 
7345 ACOMA DRIVE UNIT 101 • SCOTTSDALE, A2. 85260 • PH 800.Gentron • FAX: 602.443.1408 • http://www.gentron.com 

With razor sharp technology and the most innovative product line in the 
industry. Teledyne Relays has always been a winner. Now, with the acquisition 
of Gentron Corporation, Teledyne Relays wins more relay events. 

The Gentron solid state relay product line immediately expands Teledyne 
Relays’ offering from milliamps up to a whopoing 1000 amps and 1600 
volts. Gentron-developed proprietary designs are used in these products. The 
Fused CopperTM process reduces thermal resistance, making for improved per¬ 
formance and thermal management, when sw tching high currents. Some 
models are available with the Trans Ax TM transient “killer” that withstands 
transient voltages up to 6000 volts. 

For SSR applications in process & industrial controls, motor controls, theatrical 
lighting, commercial heating & air conditioning and more — just call 
Teledyne Relays. Now! With the addition of Gentron you can get the right 
relay from the winning team. 

TELEDYNE RELAYS 
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PIPS PRODUCTS 
POWER 

High-Power Converters 
Provide Flexibility 
The BXB100 series of dc-dc convert¬ 
ers are offered as high-power devices 
that allow designers flexibility when 
specifying for a new or replacement 
design. The converters measure 2.40 
by 2.28 by 0.50 in., have an MTBF of 
greater than three million hours, and 
meet UL, CSA, and VDE EN 60950 
agency standards. Pricing is $109 
each in 1000-unit lots. 

Computer Products 
Power Conversion 
7 Elkins St. 
South Boston, MA 02127 
(800) 733-9288 
fax (617) 464-6679 
CIRCLE 699 

Dc-Dc Converters Pock 
Up To 84 W/in.3
The MOR Series of 120-W dc-dc con¬ 
verters measure 1.5 by 3 by 0.4 in. to 
provide a power density of up to 84 
W/in. . Other models are available 
down to 100 W. Designed for military 

and aerospace applications, the con¬ 
verters come in single and dual mod¬ 
els with output configurations of 3.3, 
5, 9.5, 12, 15, ± 5, ± 9.5, ± 12, and ± 15 
V. The output trim range is from 60% 
to 105% of output power. 

Package options include tab case 
and end flange case styles with 
straight, upleaded, or downleaded 
options. Efficiency is rated at 87%, 
the input ripple current is less than 
30 mV p-p, and the output ripple 
voltage is 30 mV p-p. Protection in¬ 
cludes transient, indefinite short cir¬ 

cuit, and low-voltage lockout. Pricing 
is from $840. 

Interpoint 
10301 Willows Rd. 
P.O. Box 97005 
Redmond, WA 98073-9705 
(800) 822-8782 
fax (206) 869-7402 
CIRCLE 700 

Single-Chip Dc-Dc Converter 
Offers High Efficiency 
Targeted for use in cordless and cel¬ 
lular phones, the TEA1204t is a sin¬ 
gle-chip dc-dc converter with a peak 
output power of 8 W and a conver¬ 

sion efficiency of greater than 95%. 
The device uses closed-loop output 
regulation and provides all necessary 
power-switching FETs on chip. Only 
two low-value reservoir capacitors, a 
small inductor, and a medium-power 
Schottky diode are required. The de¬ 
vice comes in an 8-lead SO package 
and incorporates on-chip overcur¬ 
rent and overtemperature protec¬ 
tion. 

Philips Semiconductors 
PO Box 218 
5600 MD Eindhoven 
The Netherlands 
Tinus Ra maekers 31 40 272 20 91 
fax 31 402724825 
CIRCLE 701 

Dc-Dc Converter Targets 
Mobile 12-V De Applications 
The Model 1649-12-24-15 dc-dc con¬ 
verter is designed to power 24-V de 
equipment from standard 12-V de ve¬ 
hicular electrical systems. The con¬ 
verter provides up to 15 A on an in¬ 
termittent-duty basis, and up to 10 A 
continuously. The device is housed in 

a corrosion-resistant aluminum en¬ 
closure and measures 1.9 by 4.5 by 
6.9 in. Efficiency is better than 90% 
and the operating temperature 
range is -30° to 60°C. Protection is 
provided against load short circuits 
and input-polarity reversal. The con¬ 
verter is priced at $150 and delivery 
is from stock. 

Wilmore Electronics Co. Inc. 
PO Box 1329 
5600 MD Eindhoven 
Hillsborough, NC 27278 
J.L. Harris (919) 732-9351 
fax (919) 732-9359 
CIRCLE 702 

Low-Profile Inductors Save 
Space On Dc-Dc Converters 
The P0144 and P0153 are low-profile 
self-leaded surface-mount inductors for 
dc-dc power conversion where real es¬ 
tate is at a premium. The devices have 
a maximum height of 0.215 in. and come 

with nominal inductance ranges of 10.4 
to 470 mH at de current ratings of be¬ 
tween 3.8 and 0.58 A. The devices meet 
UL94 VO ratings, have an operating 
temperature range of 30° to 130°C, and 
are surface mount, pick and placeable. 
Pricing is $1 each in 10,000-unit lots and 
delivery is from stock. 

Pulse 
1220 World Trade Drive 
San Diego, CA 92128 
Richard Hull, (619) 674-8173 
richardhull@pulseeng.com 
http:llwunv.pulseeng.com 
CIRCLE 703 
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“We Need A Device 
That Can Find A Needle 

In A Haystack, fits in your 
Back Pocket, and retails 
Under $9.95. Could We See 
A Prototype Next Week?” 

Embedded 
Systems 

Conference East 
March 10-12, 1997 

Hynes Convention Center 
Boston, Massachusetts 

SEND ME THE DETAILS! 
I am interested in: □ Attending □ Exhibiting 

□ Receiving conference e-mail updates 

Name I 

I Title 

I Company 

Address 

City State Zip 

Phone Fax 

I E-Mail 
Please fax coupon to: 617-828-8198 g 

Or mail to: Embedded Systems Conference East, g; 
P.O. Box 481 o I 

l Canton, MA 02021 " j 

Come to the world's largest embedded systems conference 

and tradeshow — now on the east coast. Don't miss three 

days of in-depth technical courses taught by the industry 

experts. More than 70 courses in all, including: 

• State Machines and State Charts 

• Stepping Up to C++ 

• Java in Embedded Systems 

• Hardware/Software Co-Design 

• Advanced Device Drivers 

Gain new skills, see new products, and most of all, get 

sympathy from programmers and engineers just like you! 

CALL US: 
ATTENDEE: 617-821-9222 

EXHIBITOR-EAST: 415-278-5278 
EXHIBITOR-WEST: 415-278-5218 

FAX US: 617-828-8198 
E-Mail Us: esce@exporeg.com 
SURF US: www.embedsyscon.com 

Mills 
III Miller Freeman 

EMBEDDED 
SYSTEMS 
CONFERENCE 
EAST 
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PIPS PRODUCTS 
PASSIVES & OPTOELECTRONICS 

Resettable Fuse Combines Both 
Overtemperature And Overcurrent Protection 

The result of advances in con¬ 
ductive polymer composites, 
the PolySwitch VTP210 reset¬ 

table fuse combines overtempera¬ 
ture and overcurrent protection for 
NiCd, NiMH, lithium, and other bat¬ 
tery technologies. The device also 
has a low impedance to help extend 
battery run-time in computers, tele¬ 
phones, and other equipment. 

Although existing PolySwitch de¬ 
vices provide overcurrent protec¬ 
tion, overtemperature protection has 
been limited at low currents as they 
do not trip until the ambient temper¬ 
ature exceeds 100°C. This is well 
above the 90°C design threshold 
achieved by thermal fuses. There¬ 
fore, thermal fuses have been com¬ 
bined with PolySwitch devices to 
achieve both modes of protection. 
The VTP device trips with low cur¬ 
rents at ambient temperatures be¬ 
tween 60° and 70°C, thus providing 
improved thermal and current pro¬ 
tection, while eliminating the need 
for a thermal fuse in many batteries. 

The VTP210 has a minimum hold 

Based on Spectrol’s Silver-in¬ 
Glass technology, the Finite 
Position Potentiometer (FPP) 

is claimed to have an operating life 
that exceeds 25 million cycles in 
dirtyor harsh environments, at tem¬ 
peratures up to 200°C. In addition, 
the device’s high firing temperature 
during manufacture makes the cer¬ 
met resistance element inherently 
stable over a wide temperature 
range. 

The FPP is designed for industrial 
applications, and in particular the au¬ 
tomotive market where future respon¬ 
sibility for warranting emission com¬ 
ponents for up to 150,000 miles has 
coincided with the drive for efficiency. 
As a result, the demand has increased 
for sensors with longer life and higher 
temperature tolerance. The FPP thus-

current of 2.1 A, a maximum trip cur¬ 
rent of 5.1 A, and maximum initial re¬ 
sistance of 0.030Q. With an overcur¬ 
rent of 10 A at an ambient 
temperature of 20°C, a typical time 
to trip is 3 seconds and maximum 
time is 5 seconds. Available form fac¬ 
tors include axial leaded, long lead, 
and one-slit lead. Pricing is from 
$0.40, depending on quantity, and 
lead time is four weeks. 
Raychem Corp. 
300 Constitution Dr., M/S 110/7568 
Menlo Park, CA 94025-1164 
(800) 227-7040 
CIRCLE 710 

PATRICK MANNION 

replaces what the company considers 
to be unreliable and expensive noncon¬ 
tact sensor technologies. 

The device comprises a Silver-in-
Glass matrix wiping surface with indi¬ 
vidual contact bars skewed so that the 
hoe-shaped contacts are always in con¬ 
tact with the resistance element in the 
series of voltage taps. As the contact 
moves, either one or two contact bars 
are engaged at any time, providing a 
clean and solid “staircase” voltage out¬ 
put. The number of bars can be in¬ 
creased for finer output resolution, but 

the output will always be a series of fi¬ 
nite positions. Pricing starts at $8 each 
in quantities of 1000. 

Spectrol Electronics Corp. 
4051 Greystone Dr. 
Ontario, CA 
(909) 923-3313, ext. Ill 
CIRCLE 711 

PATRICK MANNION 

Domed LEDS Have 
High Output 
Comprising of seven colors, from red 
(GaAlAs), through orange (In-
GaAlP), to pure green (GaP), the 
AND5 Series of round-domed LEDs 
measure 3.2 (L) by 2.4 (W) by 2.5 ( H )-
mm and come in a range of intensities 
from 12 to 450 med. Requiring 10 mA 
of current, the devices use a 2-mm 
transparent plastic molded domed 
lens and can withstand surface¬ 
mount soldering. Alternatively, the 
devices can be hand soldered. Pricing 
is from $0.24 to $0.45 each in quanti¬ 
ties of 10,000, and delivery is from 
stock. 

Purdy Electronics Corp. 
720 Palomar Ave. 
Sunnyvale, CA 94086 
Bill Otsuka (408) 523-8210; 
fax (408) 733-1287 
CIRCLE 712 

Molded Tantalum Caps 
Have Small Footprint 
Part of Sprague’s 293D series of 
molded tantalum-chip capacitors, the 
“R” case (0805) size devices are avail¬ 
able in a range of capacitance from 
O.lOmF to 6.8mF. Measuring 0.80 by 
0.050 by 0.047 in., the capacitors tar¬ 
get PCMCIA and hearing-aid appli¬ 
cations. All types in the 293D series 
have standard tolerances of +/- 20 % 
and +/-10 % and are compatible with 
high-volume automatic packaging 
equipment. Pricing for a typical de¬ 
vice in the 293D series, with a B case 
and a value lOmF at 16 V, is $0.080 
each in 100,000-unit quantities. De¬ 
livery is stock to six weeks. 

Sprague 
678 Main St. 
Sanford, ME 04073 
Spencer Simons (207) 490-7224 
FlashFax: (800) 487-9437, doc.#2409 
http://unvw.vishay.com 
CIRCLE 713 

Potentiometer Uses Proprietary Technology 
For Position Sensing In Rugged Applications 



l\/f ultimedia and communications applica-
JL tJL tions have two things in common. One is a 
reliance on mixed-signal integrated circuits to bring 
the disparate worlds of analog and digital closer 
together. The other is TriTech Microelectronics. 

Ever since 1990, TriTech has been a world 
leader in providing mixed-signal ICs for multimedia 
and communications applications. Applications like 
31) graphics, advanced audio and CAD/CAM in the 
multimedia world. And voice storage, digital tele¬ 

phony and pen input devices in communications. 
So if you’re looking for multimedia and com¬ 

munications results with the magic touch, then get 
in touch with TriTech today. 

Call us at 1-888-253-8900 ext. 101, or check 
out our Web site at www.tritech-sg.com. Because 
our mixed-signal ICs can help you close the gap 
between analog 
and digital 
system design. 

TriTech 
Microelectronic/ 

© 1996 TnTech Microelectronics International. All registered trademarks are the property of their respective holders. 
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PIPS PRODUCTS 
PASSIVES & 

Optocoupler Replaces 
TLP 251 For Control 
The HCPL-3150 is a drop-in replace¬ 
ment for the Toshiba 251 gate-drive 
optocoupler. The device is optimized 
for variable-speed ac motor-control 
and power-inverter applications us¬ 
ing IGBTs or MOSFETs at ratings of 
up to 1200 V and 50 A. Features in¬ 
clude a common-mode rejection of 15 
kV/ms (minimum), a low-level output 
voltage of 0.5 V, a minimum output 
current of 0.5 A, a maximum supply 
current of 5 mA, and an operating 
temperature range of -40° to 100°C. 
The device comes with under-voltage 
lockout, over- and under-current pro¬ 
tection, and isboth UL1577, CSA, 
and VDE0884 approved. Pricing is 
from $1.40 ea/1 0,000 and delivery is 
from stock. 

Hewlett-Packard Co. 
5301 Stevens Creek Blvd., 
P.O. Box 58059 
Santa Clara, CA 95052-8059 
(800) 537-7715 ext.2113 
http://www.hp.com 
CIRCLE 714 

Ceramic Capacitors 
Suit RF Applications 
Claimed to feature ESR and Q per¬ 
formance similar to porcelain capaci¬ 
tors, but at lower cost, this series of 
NPO multilayer ceramic chip capaci¬ 
tors specifically target RF applica¬ 
tions. The capacitors come in values 
from 0.5 to 1000 pF and in several 
case sizes, including 0603, 0805, and 
1210. Voltage ratings are from 100 to 
500 V de, depending on capacitance. 
Pricing ranges from $0.10 to $0.20 
each in 100,000-unit quantities, and 
delivery is from stock to eight weeks. 

Johanson Technology 
931 Via Alondra 
Camarillo, CA 93012 
Steve Cole; (603) 433-6328 
fax (603) 433-6329 
CIRCLE 715 

Low-Cost Resistor Is 
Heatsink Mountable 
The MP925 is one of three TO-220-
style, heatsink-mountable resistors. 
Rated at 25 W at 25°C, the 100-kW 
resistor has a tolerance of 1% and a 
voltage rating of up to 500 V. Two 

OPTOELECTRONICS 

other versions are the 0.010-W 
MP916 and the 0.020-W to 4.99-kW 
MP930. These are rated at 16 W and 
30 W, respectively. 

Caddock Electronics, Inc. 
1717 Chicago Ave. 
Riverside, CA 92507-2364 
(909) 788-1700 
fax (909) 369-1151 
CIRCLE 716 

Accelerometers Have 
Integral Electronics 
The 751 and 752 are low-cost light¬ 
weight accelerometers with integral 
electronics. Designed to measure vi¬ 

bration on small structures, the de¬ 
vices have a resolution of 500 mg and 
a bandwidth that is flat to 15 kHz. 
The hermetically sealed devices are 
based on the company’s Piezite Type 
P-8 crystal element, come in a tita¬ 
nium alloy case, and weigh 7.8 g. The 
751 has a side connector, while the 752 
has a top connector—both are avail¬ 
able with 10- or 100-mV/g sensitivity. 
Pricing is $300 each in quantity. 

Endevco Corp. 
30700 Rancho Viejo Rd. 
San Juan Capistrano, CA 92675 
Anthony Chu; (800) 982-6732 
fax (714) 661-7231 
CIRCLE 717 

Multilayer Chip Inductor 
Handles High Current 
The LL1608-FH Series of multilayer 
chip inductors are claimed to have up to 
three times the current-handling capa¬ 
bility of standard multilayers and come 
with typical Qs of over 35 at 800 MHz. 
Targeting high-frequency RF and 
wireless applications, the devices use 
the company’s laminated ceramic mate¬ 
rial, allowing self-resonant frequencies 
of over 6 GHz. The devices are avail¬ 
able in inductance values ranging from 
1.2 to 100 nH, with tolerances of 5 or 
10%. Packaging is tape-and-reel in 

quantities of4000 per reel. Prototyping 
kits are available. 

Toko America Inc. 
1250 Feehanville Dr. 
Mount Prospect, IL 60056 
(800) PIK-TOKO 
fax (847) 699-7864 
CIRCLE 718 

SMD Fuse Targets 
125-V Applications 
The 3216LV chip fuse is intended for 
125-V applications. Measuring 3.2 by 
1.6 by 0.9 mm, the fuse complies with 
EIA package standard SOCM-3216 

and uses various combinations of 
thick and thin metal film on a ceramic 
substrate with a fused glass coating. 
Thick-film end terminations are 
plated with nickel and tin-lead, and 
comply with EIA-576 terminal adhe¬ 
sion and solder leach resistance re¬ 
quirements. Available current rat¬ 
ings are 250 mA, 375 mA, 500 mA, 
750 mA, and 1 A. The devices are UL 
and CSA recognized and meet EIA 
PN-3737 standards. Pricing is $0.22 
each in high volume. 

Cooper Industries 
Bussmann Div. 
P.O. Box 14460 
St. Louis, MO 63178 
Steve Whitney, (314) 527-1663 
CIRCLE 719 



DINOSAURS ARE 

katt 

FASCINATING, BUT YOU 
WOULDNÏWANT TO OWN ONE ! 

...because everything else is a dinosaur! 

246 Caspian Dr., Sunnyvale, CA. 94088 Tel: (408) 744-1450 • Fax: (408) 744-1521 • Email: sales@roassoc.com 
Web: http: II www.roassoc.com • Call toll free: 800-443-1450 

A Uli OR 
WRITE FOR 

FREEUTALOC 

True second-source production 
capability-up to 100,000 

modules per month. 

iûû^ 
STEP UP TO THE 1 

NEXT GENERATION OF ~ 
POWER CONVERTERS 
RO, the power technology leader 

since 1963, manufactures a complete line of high 
reliability, high efficiency DC-DC and AC-DC converter 

modules with advanced features, including: 

• True N— 1 Redundancy 
• Hot Plug-In 
• Paralle'able w/Current Sharing 

• High Power Density 
• 100° C Operation 
• Constant Frequency 
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PIPS PRODUCTS 
INTERCONNECTS 

Interconnect Handles Gigabit 
Serial Data Transfers 

The High-Speed Serial Data Con¬ nector (HSSDC) is a controlled-
impedance, fully-shielded inter¬ 

connect system for applications 
requiring serial data transfer rates 
up to 2.125 Gbits/s through copper 
cable over distances of 30 m or more. 
Approved by the ANSI X3T11 com¬ 
mittee for Fibre Channel, the 
HSSDC system also is being consid¬ 
ered by ÀNSI X3T10.1 for Serial 
Storage Architecture and by IEEE 
802.3 for gigabit Ethernet. 

The system comes in an eight-po¬ 
sition housing using the CHAMP 
0.050 Series II contact interface with 
high-durability contacts on 1.25-mm 
centerlines. Board-mount recepta¬ 
cles are available in straddle-mount 
or right-angle versions with six or 
eight contacts. The receptacles’ pro¬ 
file meets the 10-mm height require¬ 
ment for the PCI Common Card 
specification, with up to four recepta¬ 
cles able to fit on a single PCI board. 

Plug connectors, which are factory 
terminated to 24 through 30 AWG, 
150-Q, low-skew, shielded quad cable, 

incorporate a small pc board. This 
board can provide compensation cir¬ 
cuitry to optimize high-speed perfor¬ 
mance and maintain signal integrity 
over longer transmission distances. 
The contacts use make-first/break-last 
mating, while polarization and positive 
latching ensure reliable connections. 
Pncing is below $40 in lots of 5000. 
AMP Incorporated 
PO Box 3608 
Harrisburg, PA 17105-3608 
■Jennifer Mosey (717) 780-6876 
CIRCLE 720 

Patrick Mannion 

37-Pin Stacked Subconnector 
Is Versatile 
The K42-C37 37-pin dual-port D-sub-
connector comes with phosphor-
bronze stamped socket pins and 

mounting options that include riv¬ 
eted threaded inserts, 4-40 hex jack 
screws, and board locks. Plug shells 
come with indentations for ground¬ 
ing and mating retention. Available 
in various plug-and-receptacle com¬ 
binations with a center-to-center dis¬ 
tance of 0.750 in., the devices have an 
operating temperature range of -55° 
to 125°C. Pricing is $5.48 in lots of 

5000 and delivery is six to eight 
weeks. 

Kycon Cable & Connector Inc. 
1810 Little Orchard St. 
San Jose, CA 95136 
(800) 544-6941 
CIRCLE 721 

SCSI-3 Connector Has 
Improved EMI/RFI Shielding 
Using a seamless design, Fujitsu’s 
new line of SCSI-3 connectors im¬ 
prove RFI and EMI shielding effec¬ 
tiveness by 7.6 to 10.2 %. Conven¬ 
tional SCSI I/O connectors comprise 
a stamped metal shell joined to a die¬ 
cast body by small tabs. The shells 
leave slight gaps around the tabs 
that are large enough to permit the 
escape of shorter wavelengths. The 
company’s seamless design prohibits 
this by extending the stamped shell 
over the entire face of the die-cast 
housing and by moving the attach¬ 
ment holes to the extreme ends of 

the connector. When the connector is 
mounted to the host system, the 
chassis overlaps the gaps and blocks 
the propagation of EMI. The design 
also provides a continuous ground 
path from the cable assembly to both 
the chassis and pc board. Pricing is 
$3.12 in lots of 10,000 with delivery 
from stock. 

Fujitsu Takamisawa America 
Inc. 
250 E. Caribbean Dr. 
Sunnyvale, CA 94089 
800-380-0059 
http:llwww.fujiisufta.com 
CIRCLE 722 

USB Connector Simplifies PC 
Interconnections 
This line of USB connectors is com¬ 
patible with the “A” version of the 
standard and comes with four in-line 

pins of brass or phosphor bronze that 
are plated with nickel and finished 
with a gold flash. Two pins are for 
power and two are for signal trans¬ 
mission over twisted pair wires. The 
connectors feature a bandwidth of 12 
Mbits/s or better. Pricing is $0.48 in 
50,000-unit lots and delivery is from 
stock to 4 weeks ARO. 
Ranoda Electronics Inc. 
2315 NW 107th. Ave. 
Miami, FL 331 72 
Lawson Williams (305) 593-0129 
fax (305) 594-3973 
CIRCLE 723 
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MARKET FACTS 

A Blizzard Of Activity 
Reminiscent of the snowhills by the side of the road 

that grow to the size of snowmen with every snow¬ 
fall, disk drive array sales are projected to rise 

geometrically. According to the 1996 DISK/TREND re¬ 
port on disk drive arrays, the market will continue to 
grow rapidly and steadily throughout 1999. Strong sales 
in the categories of single user systems, networks and 
midrange systems, mainframe systems, and very high 
performance systems pushed total worldwide revenues 
to $9788.8 million in 1995. 
DISK/TREND forecasts 
sales revenues in 1996 to 
increase to $12,363.5 mil¬ 
lion. The report further 
predicts that in 1997 
worldwide disk drive ar¬ 
rays sales revenues will 
rise to $14,164.8 million. In 
1998 and 1999, sales rev¬ 
enues are expected to hit 
$16,276 and $18,621 mil¬ 
lion, respectively. In the 
evolution of disk drive ar¬ 
rays in the computer in¬ 
dustry, the survival of the 
fittest manufacturing 
firms has begun to show in the number of companies still 
competing in the industry. The report lists 158 firms of¬ 
fering disk drives under their own name in 1996, as op¬ 
posed to 179 companies in the market one year ago. The 
worldwide study notes that the companies headquar¬ 
tered in the U.S. were responsible for 92% of last year’s 
total revenues. Sales leaders were Compaq Computer, 
Digital Equipment, EMC, and IBM. In terms of sales of 
different types of arrays, those arrays used with main¬ 
frames were the fastest growing category, skyrocketing 
up 130% in 1995, driven by EMC’s, Hitachi Data Sys¬ 
tems’, and IBM’s offerings. But, this trend has been pro¬ 
jected to plateau in 1996 at $4.4 billion, slipping steadily 
thereafter. Expected to rise at an annual rate, disk stor¬ 
age capacity used with mainframes will be sold at in¬ 
creasingly lower prices, melting the sales revenue world¬ 
wide at an average rate of 6.2% during 1997, 1998, and 
1999. DISK/TREND’s report shows that the largest 
market for disk drive arrays is in network server and 

midrange system applications. This market comprises 
55.4% of 1995’s sales revenues and 91.8% of total unit 
shipments. This sector of the array market is expected 
to rise from $5.4 billion in 1995 to $14.7 billion in 1999. 
The category of array controller boards has traditionally 
been the favorite of computer do-it-yourselfers, integra¬ 
tors, and OEMs. Growing at a very fast pace, unit ship¬ 
ments climbed 54.3%, further reinforcing the growth 
rate of the past few years. There is a dark cloud to this 
silver lining, however. With the introduction of single 
chip and chip set array controllers capable of being 

mounted on controller 
boards, the need for sepa¬ 
rate array controller 
boards in many array sub¬ 
systems for PC networks 
has been eliminated. As a 
result, the DISK/TREND 
forecast shows a dim fu¬ 
ture ahead for board-level 
array controllers after 
1998. Ranking the major 
players in the array mar¬ 
kets, the report notes 
IBM’s status as the con¬ 
tinued leader of total disk 
drive array sales rev¬ 
enues. Big Blue grabbed 

33.7% of the 1995 worldwide total, clocking in at $3.3 bil¬ 
lion in sales. The report attributes IBM’s success to es¬ 
tablished midrange array product lines as well as large 
sales increases for new mainframe arrays. EMC also 
held their position of second place, owning 16.1% of over¬ 
all array revenues. According to the report, the company 
owes its standing to continued drive by the midrange 
and OEM markets, as well as requests for IBM main¬ 
frame array subsystems. There also is an array system 
consideration review, an array selection checklist, a list¬ 
ing of manufacturers’ market shares, and a data storage 
technology review in the report. Additionally, specifica¬ 
tions of 694 disk drive array models are included, as well 
as 182 profiles of existing and former array manufactur¬ 
ers. The 1996 DISK/TREND Report on disk drive ar¬ 
rays is priced at $1475. For more information, contact 
DISK/TREND Inc., 1925 Landings Dr., Mountain View, 
CA 94043; (415) 961-6209; fax (415) 969-2560; Internet: 
http://www.disktrend.com. 
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QuickLook 

40 YEARS AGO 

Editorial: Between The Lines of Design '57 
We became so immersed in documenting details in preparing this issue’s 

features, Design ‘57, that we’re not sure that some very important overall as¬ 
pects stand out so as to be self-evident. There are several facets which made 
their mark on our minds. 

Transistors are being investigated by practically every equipment manu¬ 
facturer. Mostly for one reason. Not so much for the advantages in size, 
weight and power (mobile and aircraft design excepted) but in the search for 
greater reliability. It is not only the military that is pushing reliability. In¬ 
strumentation and control people designing for automatic process systems 
are looking for 100 per cent reliability. Computer people find reliability be¬ 
coming more pressing. By programming advances, computer problem-solv¬ 
ing duty cycle is increasing and there is less free time for maintenance. Faced 
with nonskilled maintenance people in the field, all commercial equipment de¬ 
signers are shooting for greater dependability and simplicity. 

Needless to say, new tube developments are being spurred on by the mili¬ 
tary requirement for high tem¬ 
perature components. Transis¬ 
tors will not fit all bills. The 
demand for high-temperature 
components brings us to almost 
an impasse. Today’s insulating 
materials, magnetic materials, 
and many structural materials 
cannot withstand the high tem¬ 
peratures. For example, 400 F is 
practically top today for electro¬ 
mechanical magnetic devices with 
standard characteristics. Designs 
for 750 F also are expected in 
some areas. 
Every manufacturer we con¬ 
tacted made the plea for better 
communications—more feedback 

of test and application data. The fast tempo in engineering organizations 
seems to be the reason why more time is not spent in writing reports, filling in 
suppliers questionnaires, etc. 

The engineering shortage really affects the design of today’s products and 
equipment. Many chief engineers frankly stated that their products were not 
being improved as much as they could be simply because they didn’t have 
enough competent engineers. Apparently talent exists in the engineer who 
has recently graduated out of college, but the competence which comes with 
experience is lacking. 

The most alarming factor, though, might well be the general harassed state 
of practically all chief engineers. There’s just too much to be done with too lit¬ 
tle time. No solution or even partial remedy comes to mind. Isn’t this sugges¬ 
tion worthwhile though? Instead of worrying about so many details, we 
should set aside some time each day developing assistants to take on more re¬ 
sponsibility. 

All in all. though, the activity manifest in the industry should result in 
great progress for Design ‘57.(Electronic Design, January 1, 1957, p. i) 

This editorial introduced Design ‘57, Electronic Design 's annual survey of 
electronics technology. The Design ‘57 report itself took up nearly 16 maga¬ 
zine pages, a nd also covered trends over a broad range of topics, including 
digital and analog computers, printed circuits, instruments, automatic as¬ 
sembly, servomechanisms, components, network synthesis, vacuum tubes, tv 
and audio equipment, transistors, microwaves, military electronics, and 
standards.—SS 

FREE STUFF 

intusoft has released a CD-ROM with a variety of information for 
all SPICE users. The CD contains 
SPICE models, applications on 
how to model different electronic 
devices, and technical articles on 
how to simulate various types of 
designs. System requirements for 
the CD include Windows 3. lx, 
Windows 95, or Windows NT; a 
CD-ROM drive; 8 Mbytes of 
RAM; and a sound card. The CD is 
available free of charge from Intu¬ 
soft, P.O. Box 710, San Pedro, CA 
90733-0710; (310) 833-0710; fax 
(310) 833-9658; Internet: 
http://www.intusoft.com. 

Rogers Corporation is offering flexible circuit analysis soft¬ 
ware free of charge. With the soft¬ 
ware, users will be able to suffi¬ 
ciently estimate the physical 
behavior of typical flex circuits by 
evaluating the relevant equations. 
The program allows for rapid as¬ 
sessment of various constructions, 
and provides numerous graphic 
results for comparison. Equations 
contained in the program include 
neutral axis, moment of inertia, 
layer stress/strain, and ther-
mal/hygroscopic expansion. To ob¬ 
tain a copy of the software, con¬ 
tact Rogers Corporation, One 
Technology Dr., P.O. Box 188, 
Rogers, CT 06263-0188; (800) 774-
9605; fax (860) 779-5509; Internet: 
http://www.rogers-corp.com/cmu. 

Two new integrated circuit data¬ books are available free of 
charge from Burr-Brown Corp. 
The Linear Products and Mixed-
Signal Products databooks fea¬ 
ture over 60 new high-perfor¬ 
mance and mixed-signal solutions, 
plus complete product descrip¬ 
tions, applications tips, perfor¬ 
mance graphs, detailed specifica¬ 
tions, and ordering information 
for the company’s line of high-per¬ 
formance linear and mixed-signal 
products. For more information, 
contact Burr-Brown Corp., 6730 
S. Tucson Blvd., Tucson, AZ 
85706; (520) 746-1111; fax (520) 
746-7401. 



To see if you qualify for FREE samples, simply fill in this 

24 Hour 
Delivery 

(l 800 736.7862) In northern CoMomto, contact us -st 1 408745.8100. And in Canada, coll I 800.736.7862. In Europe coll: United Kingdom ond Eire 44-1622-882467 I Germon» Austria and Switzerland 

49-89-3197670 ! Frmc- «3-1 -**9337400 I Italy 39-2-336231 . Denmark 45-46/53131 / Sweden, Norway. Finland 46-8-6269900 / Spam 34-1-3588516 / Belgium, The Netherlands, Luxemburg 31-20-6531350 

Small Size, Low Price, 
And Quick Delivery. 

THE KNOW-HOW COMPANY 
Our field support is the most highly 
regarded in the industry. We can give 
you fast expert advice, whether you'ie 
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 
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 

6? 

TRANSFORMERS 
Send me 
more info 

Part 

Number 
Application frequency Ro,io

Mnz 
Insertion Loss 

□ 
ETCl-l-13 Wireless 4 5 3000 1:1 3 dB 

ETK4 2T Wireless 2 1 000 4:1 3 dB 

ETC1.6-4-2 3 Wireless 500-2500 4:1 3 dB 

ETC4-1-2 Wireless 2-800 4:1 3 dB 

□ 
ETC9-1 Wireless 70-220 9:1 2.5 dB SPLITTERS/COMBINERS 

Send me 

more info 

-, , Frequency Isolation Insertion _ . D/u

Channels (jß) Loss (dB) Pockoge P/N 

2 824-960 23 0.5 SOIC-8 OS52-0001 

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 DS53-0001 

4 824-960 23 1.0 S0W-16 0554-0001 

4 1200-1660 23 1.0 SOW 16 0554-0003 

6 824-960 25 1.3 SOW 16 DS56-0001 

COUPLERS 
Send me 
more info 

Port 

Number W 1“”"’ 
Frequency 
MHz 

Ratio Insertion Loss 

ESDC-7-2-75 CATV 5-800 7+1 28d8 

EMDC-16-2-75 CATV 40-1000 16+1 1 10 dB 

ESDC-20-2-75 CATV 5-1000 20+1 1.1 dB 
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QuickLook 

Web Studio is an all-in-one integrated suite of applications that may 
make it easier for users to create web sites with any programming. At 

the heart of Web Studio is WebEdit, a full-featured editor for designing 
HTML web pages. The software allows direct editing of HTML code with 
support for the latest tags up to HTML 3.2. Also included in the suite is 
Crystal Reports, a database access and report-generating program for 
publishing data on the Internet. It allows information to be extracted from 
a database, then manipulated with the program’s built-in logic and mathe¬ 
matical functions. Web Studio includes a Java authoring toll that adds 
sound and animation to web pages. The suite is priced at $129. For more in¬ 
formation, including system requirements, contact Luckman Interactive 
Inc., 1055 W. 7th St., Los Angeles, CA 90017; (213) 614-0966; fax (213) 614-
1929; Internet: http://www.luckman.com. 

Motorola’s Mobile Computing Products Division has released Montana, a 
28.8 modem/fax PC card, and Mariner, a modem/fax LAN adapter card. 

Both cards are available with 33.6 kbits/s performance, the industry’s fastest 
rate. Under industry standard tests, the cards consistently connected at 
rates up to 15% faster than current 28.8 modems. The PC cards include new 
cellular performance and connectivity features for use with all Motorola data-
ready cellular phones. They include credit card “bong” detection, cellular sig¬ 
nal strength indication, cellular service status/roaming, and Personal Identi¬ 
fication Number (PIN) enabled remote-access systems. The cards are 
equipped with Enhanced Throughput Cellular (ETC) error correction proto¬ 
col and are software upgradeable to ETC2 when it becomes available. The 
cards are bundled with the QuickLink data/fax software package, Netscape 
Navigator Internet web browser, Spry Mosaic Internet-in-a-Box, and special 
offers from CompuServe and America Online. Montana is available for $309. 
For an additional $10, users can purchase Montana bundled with a MicroTAC 
cellular phone cable. Mariner is available for $399. Contact Motorola Mobile 
Computing Products Division, Schaumburg, IL; (800) 4A-PCMCIA 

Honorable Mentors 

HOT PC PRODUCTS 

SUPPORTABILITY for Visual Ba¬ sic is South Wind Design’s first in 
a series of products designed to re¬ 
duce the cost of technical support. 
The software embeds a diagnostic 
engine in Visual Basic applications 
and checks for software problems 
each time an application is launched. 
The software cuts support costs in 
two ways: call avoidance and faster 
problem resolution. Tech support 
calls are avoided because in many sit¬ 
uations the user can resolve the 
problem directly using the diagnostic 
data provided by SUPPORTABIL¬ 
ITY. Support workers can improve 
resolution times using faxed or e-
mailed SUPPORTABILITY diag¬ 
nostic reports. Unlike knowledge 
bases used by other diagnostic en¬ 
gines, the SUPPORTABILITY 
knowledge base is automatically gen¬ 
erated in minutes. Both Visual Basic 
3 and 4 are supported. Customers are 
provided free Internet distribution 
services. SUPPORTABILITY for 
Visual Basic is available for $249. 
Contact John R. White, South Wind 
Design Inc., 255 E. Liberty St., Ste. 
291, Ann Arbor, MI 48104; (800) 897-
9463; fax (313) 213-0155; Internet: 
http://www.swdi.com. 

Created in 1983, the Semicon¬ 
ductor Research Corporation 
(SRC) Industrial Mentor Pro¬ 

gram provides industry scientists 
and engineers to SRC-funded re¬ 
search projects at a number of 
North American universities. 

In recognizing the winners of its 
Outstanding Industrial Mentor 
Awards for 1996, SRC honored 
seven semiconductor industry sci¬ 
entists and engineers out of its over 
450 mentors in the program. 

Here are the winners: 

Motorola’s Erik Egan mentored 
at the Massachusetts Institute of 
Technology, lending his expertise 
on modeling to graduate student 
teams and researchers. 

Avatar Jassal from SEMATECH 

mentored at both Arizona State 
University and the University of 
Texas, providing a range of support 
from financial to data. 

Mentoring at the University of 
Florida, Paul Packan of Intel collab¬ 
orated with researchers on tran¬ 
sient enhanced fusion mechanics. 

IBM’s Mario Pelella mentored 
the Process Integration and Device 
Sciences contract at the University 
of Florida. 

Karl Puttlitz of IBM mentored at 
Northwestern University, provid¬ 
ing information on new lead-free 
solders and innovations in compo¬ 
nent manufacturing. 

University of Texas mentor, Rob 
Ramage from Intel arranged for 
the donation of a multiwavelength, 

thickness/dissolution rate measure¬ 
ment tool from Intel to the school 
and set up summer internships for 
students. 

S. Deo Singh of Intel mentored 
at the University of Southern Cali¬ 
fornia. Mr. Singh arranged summer 
job opportunities at Intel for gradu¬ 
ate students and guided research in 
the SRC Design Sciences contract. 

SRC’s mentors represent 23 
member companies. A consortium 
that consists of over 60 semiconduc¬ 
tor industry companies and govern¬ 
ment agencies, SRC has invested 
and managed more than $340 mil¬ 
lion in semiconductor research 
since 1982. For more information on 
the program, contact Semiconduc¬ 
tor Research Corporation, P.O. Box 
12053, Research Triangle Park, NC 
27709-2053; (919) 941-9400; fax 
(919) 941-9450. 



Cl 996 Hitachi Amerita. Ltd. SuperH t» a trademark of Hitachi. Ltd PMN1XAIXX1IDI 

This Wallet May Not Exist Yet, 
But The Microprocessor For It Does. 

To see the future of personal access to information, communication and entertain¬ 
ment, just check your hip pocket. Or look on your wrist. Or in your glasses. 

Because that’s where the electronics revolution is headed. Off the desktop and out 
into the world at large. 

It’s a journey that requires an entirely new microprocessor technology. One that does 
far more with far less in terms of power consumption, space requirements and cost. 

Enter the Hitachi SuperH™ Series, a revolutionary RISC-based microprocessor that 
packs maximum functionality into minimum space. All while providing the low power 
and optimal price:performance required by portable, handheld products. 

Not surprisingly, the SH leads the world in RISC processor shipments.Just one more 
example of Hitachi’s commitment to research & development, an effort that’s world¬ 
wide in scope. All part of our vision to make technology that fits the way you live. 

www. h i tach i. com 

HITACHI 
A TOTA I I Y NEW VISION 
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QuickLook 

FLIPPING THROUGH THE INTERNET ROLODEX 

http://www.dadisp.com: Stop off at 
DSP Development’s DADiSP site 
and download a 30-day licensed trial 
version of the DADiSP Worksheet. 
The software, used for acquisition, 
analysis, and display of scientific and 
technical data, is normally priced for 
Windows at $1895, but can be used 
for free for 30 days. Students may 
download a Student Edition for un¬ 
limited educational use. Add-on mod¬ 
ules, manuals, and support may all be 
requested at the site. DADiSP allows 
users to work with data series, im¬ 
ages, matrices, signals, and wave¬ 
forms through an intuitive, spread¬ 
sheet, icon- and menu-driven 
environment. 

http://www.rayovac.com: Charge 
up your batteries at Rayovac’s new 
site on the World Wide Web. Ray¬ 
ovac’s site uses color coding, frames, 
and an internal search engine to 
bring information about news, prod¬ 
ucts, spokespeople, and technology 
to visitors. Targeted to both general 
and business consumers, the site pro¬ 
vides technical data on lithium, 
rechargeable alkaline, computer 
clock, and zinc air batteries. OEM’s 
as well as designers and engineers 
can use the internal search engine to 
find industry-specific products. 

http://connect.amp.com/fiberop-
tics: Surf into AMP’s specialized op¬ 
tical interconnection solution site for 
the most recent information on fiber 
optic networking. The site is updated 
on a regular basis, featuring colorful 
graphics and point-and-click naviga¬ 
tion. Linked to the AMP on-line elec¬ 
tronic catalog, visitors can find engi¬ 
neering diagrams as well as product 
specifications. Product literature re¬ 
quests and technical support infor¬ 
mation is available through e-mail at 
the site. 

http://www.cooperindustries.com: 
Drive on into the Cooper Industries 
home page for the latest in automo¬ 
tive, electrical, hardware, and tool 
products. Jumping on-line to offer 
value-added services, Cooper has 
brought information about the com¬ 
pany and its business activities to the 
web. The page offers an overview of 
the company, including its history 

and financial information. An on-line 
annual report and press releases also 
can be found at this site. The home 
page is linked to Coopers other divi¬ 
sions including Bussmann, Cooper 
Automotive, Cooper Hand Tools, 
Cooper Power Systems, Crouse-
Hinds, and Moog Automotive. 

http://www.statpower.com: Try 
this address for information on Stat¬ 
power Technologies’ battery invert¬ 
ers and chargers. The site includes 
descriptions, photographs, and speci¬ 
fications of product lines. The site 
features an e-mail link to the com¬ 
pany and a section on the most-fre-
quently asked questions about in¬ 
verters and chargers. Statpower 
intends to give site users high quality 
customer service, offering 24-hour 
service, seven days a week. Informa¬ 
tion on the PROwatt line of dc-ac in¬ 
verters and the TRUECHARGE 
line of battery chargers can be found 
at the site. 

http://www.stanfordresources.com: 
Click on this URL to reach informa¬ 
tion on the global electronic display 
industry. Stanford Resources now 
features its market data and sector 
information via this World Wide Web 
site. The five sections found at the 
site are: Cathode Ray Tube Reports 
(summaries of annual and quarterly 
global CRT industries and graphs of 
pertinent display data), Flat Panel 
Reports (summaries of reports), 
Custom Reports (information about 
custom market research services), 
FID Conference (information about 
the 13th Annual Flat Information 
Display Conference), and Display 
News (developments in the industry). 

http://www.aice.com: The Ameri¬ 
can IC Exchange has brought its 
technology clearinghouse to the 
World Wide Web. The site offers up-
to-date pricing information on dy¬ 
namic random access memory 
(DRAM) chips for OEMs as well as 
industry analysts. Providing a look at 
current open market DRAM pricing, 
American IC Exchange clues ana¬ 
lysts in on the future production 
costs for OEMs. The web page is up¬ 
dated daily, featuring current pricing 
and 52-week highs and lows. There 

also are easy-to-follow graphs for 
each device. The web service is of¬ 
fered free to OEMs, but analysts pay 
a monthly fee of $79 (after a free 30-
day trial). 

http://www.leviton.com: Establish 
a connection with Levitón Manufac¬ 
turing via Levitón On-Line. De¬ 
signed for electrical professionals, 
media, and the general public, the 
site features information about Levi¬ 
tón, its family of companies, the prod¬ 
uct line, and late-breaking industry 
news. Members of the Levitón family 
comprise Levitón for wiring devices, 
American Insulated Wire for cable, 
Electricord for cord sets and wire, 
and Levitón Telecom for data/voice 
devices. The page offers product in¬ 
formation, recent press releases, and 
industry trends. Feedback is the 
page’s e-mail capability, providing a 
method for users to submit sugges¬ 
tions to or request information from 
Levitón. There also is a query engine 
called Search that allows visitors to 
perform keyword searches from any 
location of the site. 

http://www.qualcomm.com/ProdT 
ech/asic: New to the QUALCOMM 
web site is the ASIC products page. 
The newest addition features the 
complete QUALCOMM line of auto¬ 
matic gain control, CDMA, forward 
error correction, synthesizer, and 
voice compression ASIC products. 
The site gives an overview of each 
product. Other features of the site in¬ 
clude worldwide sales information, 
new product releases, and technical 
data sheet or application note down¬ 
loading capabilities. 

http://www.wolfson.co.uk: Fabless 
fans with space in their bookmarks 
can visit this URL for information on 
mixed signal semiconductors. Wolf¬ 
son Microelectronics recently 
launched the homepage at the Japan 
Electronics Show in Tokyo. The site 
provides browsers with information 
on the company, its products, and 
worldwide sales contacts. Also fea¬ 
tured is information on Wolfson’s 
Quality System and career opportu¬ 
nities within the company. The com¬ 
pany specializes in communications 
and E DP peripheral products. 

1B0F 



In Wireless 

Communications, 

Team Up With 

The Frnntrunner. 

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

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. 

©1996 OU SemtamOuaor 786 North Mary Avenue. Sunnyvale. CA 94086-2909. Phone: 40S-720-1900 Fax: 4.8-720-1918 

That's 
Oki. 

Oki Semiconductor 
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SGS-THOMSON MICROCONTROLLERS ARE 
MAKING THEMSELVES RIGHT AT HOME 



LET OUR MICROS 
MAKE YOUR 
PRODUCT A 

HOUSEHOLD WORD 
The reason SGS-THOMSON's 8-bit ST62 family of MCUs is making 

itself at home in so many household appliances can be summed up 

in one word: Value. ST62 devices deliver more performance in less 

space for less money. Even the core is optimized for cost-effective 

operation. Add ESD protection and unmatched noise immunity and 

you begin to understand why the ST62 is opening doors to consumer 

applications that remain closed to ordinary MCUs. 

All ST62s contain ROM. RAM, an 8-bit timer 

with 7-bit programmable prescaler and multifunctional 

individually programmable I/O ports. Also available: 

Devices with high-current buffers to directly drive 

LEDs or TRIACs, along with a wide range of 

peripherals such as PWM and LCD drivers. A wide 

operating voltage range and robust design allow ST62 

microprocessors to be powered directly from a battery 

or the main with minimum external components. 

In addition to the extensive ST62 family, 

SGS-THOMSON offers other 8-32 bit micro solutions 

such as ST7, ST9. STIO and ST20 families. All of these 

products are fully supported with extensive devel¬ 

opment tools including C compilers for most families. 

So why not let our micros help make your product a 

household word. To find out more fax 617-259-9442, 

write SGS-THOMSON, 55 Old Bedford Road, 

Lincoln, MA 01773, or e-mail: info@stm.com. And 

visit our web site at http://www.st.coni 

Additional 
ST62 MCU 

Applications 

washing 
machine 

power tool 

heater 

UPS 

thermostat 

scale 

programmable 
timer 

vacuum cleaner 

home bus 

ST6 
The 8-bit MCUs of 
choice in automotive 
and industrial as well 
as consumer appli¬ 
cations. Instruction 
set and addressing 
modes maximize 
code efficiency. 

ST7 
Powerful industry 
standard 8-bit core, 
surrounded by 
numerous advanced 
peripherals. 3K to 
48K of ROM with 
different RAM sizes. 
Choose EPROM 
and OTP versions 
for proto-typing. 
On-chip EEPROM 
is also available 
for integrated data 
storage. 

ST9 
8/16-bit micro family 
fills requirements of 
most advanced 
computer, consumer, 
telecom, industrial 
and automotive 
applications. 

Service and Technology 
©1996 SGS-THOMSON Microelectronics. All rights reserved. 
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OUR 8-BIT MICROS 
ARE BECOMING 

HOUSEHOLD WORDS 
DEVICE 

PROGRAM 
MEMORY RAM EEPROM 

A/D 
INPUTS TIMERS 

SERIAL 
INTERFACE l/O's PACKAGE 

OTHER 
FEATURES * ST6200 IK ROM 64 4x8Bit Ix8-Bit 9 DIP/SO16 * ST6201 2K ROM 64 4x8-Bit 1 x8-Bit DIP/SO16 * ST6203 IK ROM 64 1 x8-Bit 9 DIP/SO16 * ST6208 IK ROM 64 Ix8-Bit 12 DIP20/SO20 * ST6209 IK ROM 64 4x8-Bit 1 x8-Bit 12 DIP20/SO20 LED or TRIAC driver * ST6210 2K ROM 64 8x8-Bit 1 x8-Bit 12 DIP20/SO20 * ST6215 2KROM 64 16x8 Bit 1 x8-Bit 20 DIP28/SO28 * ST6220 4KROM 64 8x8-Bit 1x8-Bit 12 DIP20/SO20 * ST6225 4K ROM 64 16x8-Bit 1 x8-Bit 20 DIP28/SO28 

ST6240 8K ROM 216 128 12x8-Bit 2x8 Bit SPI 16 QFP80 
LCD driver (segment) + LED or 

TRIAC driver, 32KHz oscillator 
ST6242 8K ROM 152 6x8-Bit IxB-Bit SPI 10 QFP64 

ST6245 4K ROM 140 64 7x8Bit 2x8Bit SPI 11 QFP52 * ST6253 2K ROM 128 7x8Bit 2x8-Bit 13 DIP20/SO20 * ST62Ó0 4K ROM 128 128 7x8-Bit 2x8 Bit SRI 13 DIP20/SO20 auto- reload timer + LED or * ST6263 2K ROM 128 64 7x8-Bit 2x8-Bit 13 DIP20/SO20 TRIAC driver + PWM * ST6265 4K ROM 128 128 13x8 Bit 2x8-Bit SPI 21 DIP28/SO28 

ST6280 8KROM 320 128 12x8 Bit 2x8-Bit SRI, UART 22 QFP100 LCD driver (dot matrix) + auto reload 

ST6285 8K ROM 288 8x8-Bit 1 x8-Bit SPI, UART 12 QFP80 timer + LED or TRIAC driver 

ST7291 8/16/24K ROM 256/384 Ix16-Bit 19 DIP28/SO28 
wake-up function + power saving & 

standby modes + power supply monitor 

ST7294 6KROM 224 256 1xl6-Bit 22 DIP28/SO28 
wake-up function + power saving 

& standby modes + WDG 

ST9036 16K ROM 224+256 8x8-Bit 2x1 6-Bit SPI+SCI 56 LCC68 WDG + handshake + Direct 

ST9040 16K ROM 224+256 512 8x8-Bit 2x1 6-Bit SPI+SCI 56 LCC68 
Memory Access 

ST90R50 224 8x8Bit 3x1 6-Bit SPI+2xSCI 56 LCC84 WDG + 2 handshakes + Direct 

ST90R52 224 8x5-Bit 3x1 6-Bit SPI+2xSCI 52 QFP80 Memory Access + 16 M Bit address 

Abbreviations: Packages: 
ADC = Analog to Digital Converter SPI = Serial Peripheral Interface DIP = Dual In Line 

SCI = Serial Communications Interface USART = Universal Synchronous/ QFP = Quad Flat Pack 

WDG = Watchdog AsynchronousReceiver/Transmitter S = Shrink 

ICC = Leaded Chip Carrier 

SO = Small Outline 

Also check out our new ST62 REALIZER 
The ST62 REALIZER is a user-friendly tool that assists designers in developing applications based on the ST62 family. A 
graphical schematic description of the application is used to automatically generate the executable code for the ST62 and to run 
simulations for verification of the program function. The complete tool set runs under Microsoft WINDOWS’ environment. 

For more information fax 617-259-9442 
Complete product information at http://www.st.com 

© 1996 SGS-THOMSON Microelectronics. All rights reserved. 
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CONFERENCE CALL 

The Association for Configuration and Data Manage¬ ment (ACDM) is holding its second annual conference 
at the Marriott Hotel, Santa Clara, Calif., on March 16-
19. The theme of the conference is “Pathways to 
Progress,” which highlights the importance of accurate 
product and plant documentation in worldwide quality 
initiatives, such as ISO 9000. Technical sessions will offer 
papers on data management and configuration control 
practices, evolving industry and government standards, 
and the impact of data automation on engineering disci¬ 
plines. Also featured will be vendor exhibits, the ACDM 
national membership meeting, and the ACDM executive 

board meeting. For more information, contact ACDM, 
P.O. Box 5888, Salt Lake City, UT 84158-0888; (800) 738-
8500; Internet: http://www.vegas.com/acdm. 

The Wiring Hamess Manufacturers Association (WHMA) will be holding its seventh annual conference in El Paso, 
Texas, following the Borderland Show, on March 12-15. On 
the agenda are educational sessions, exhibits, and plant 
tours. For more information, contact the WHMA, 3335 N. 
Arlington Heights Rd., Suite E, Arlington Heights, IL 
60004; (847) 577-7200; fax (847) 577-7276; Internet: 
http://www.whma.org. 

A Secure Metamorphosis 
In 1994, Chrysalis-ITS began spin¬ ning its cocoon, developing cryp¬ 

tographic Application Specific In¬ 
tegrated Circuit (ASIC) technology 
that could be applied to Internet se¬ 
curity protocols. In 1995, the com¬ 
pany’s digital signature and encryp¬ 
tion token technology was licensed 
by Nortel Secure Networks for use 
with the Entrust network security 
product line. That same year, 

The Luna token fea¬ 
tures on-board process¬ 
ing technology that uses 
a 32-bit cryptographic 
processor, dual-port 
memory systems, Flash 
PROM, and Static RAM 
memory. The Flash 
PROM module is a 
reservoir for Luna’s al¬ 
gorithms and crypto¬ 

Chrysalis garnered the Canadian 
federal government’s contract to de¬ 
velop and manufacture the Govern¬ 
ment Electronic Services Card 
(GESC) and other embedded crypto¬ 
graphic products for Canada’s Infor¬ 
mation Technology Security and 
Public Key Infrastructure initia¬ 
tives. GESCs are now used by the 
Canadian Department of National 
Defense, Royal Canadian Mounted 
Police, and the Canadian Communi¬ 
cations Security Establishment. 

Now, Chrysalis has emerged to in¬ 
troduce the Luna data encryption to¬ 
ken, along with a Luna Developer’s 
Kit, to OEMs and VARs. Using 
asymmetric or public key encryption, 
the Luna family of PCMCIA security 
tokens provide users with a higher 
level of security found in software. 

Standalone systems, as well as 
networks, are not secure. They can 
easily become prey for hackers and 
viruses. By keeping the private en¬ 
cryption keys and digital signatures 
on the token, the Luna system as¬ 
sures a secure environment. The to¬ 
ken also is important in applications 
requiring encryption of sensitive in¬ 
formation over the Internet, private 
intranets, the World Wide Web, and 
public e-mail services. 

graphic keys. The module, used for 
long-term data storage, is non¬ 
volatile. Supporting 8 kbytes of Sta¬ 
tic RAM, the other memory system 
is designed to carry cryptographic al¬ 
gorithms (only while the card is pro¬ 
cessing cryptographic information), 
private keys, and secure information. 
The Static RAM is volatile, there¬ 
fore, when the user removes the to¬ 
ken from the computer, all informa¬ 
tion within the Static RAM is erased. 

Speaking of memory, the Luna 
card uses dual-port memory (a two-
chip subsystem) to isolate the buses 
on the card from those on the com¬ 
puter. This system prevents the PC 
from accessing the algorithms on the 
card, further protecting the user’s 
keys from viruses or hackers. 

The Luna token is a standard Type 
2 PCMCIA or PC card that inserts 
directly into any laptop PC card slot. 
Desktop PCs also can be outfitted 
with PC card interfaces. The Luna 
architecture is industry standard 
compliant, adhering to PCMCIA 2.1, 
Type II; FIPS 140-1, Level II; 
PKCS#11; Microsoft Crypto API; In¬ 
tel CDSA; and Entrust from Nortel. 
The card supports the following en¬ 
cryption algorithms: DES, Triple 
DÈS, MD2, MD5, RC2, RC4, RSA, 

and SHA-1. Chrysalis recently 
paired with DEW Biometrics to de¬ 
velop another token capable of meet¬ 
ing the FIPS 140-1, Level III stan¬ 
dard. Level III qualifiers feature 
tamper-evident protection, on-card 
processing of encryption algorithms, 
on-card storage of private keys, and 
biometric confirmation. 

Chrysalis’ Luna Developer’s Kit 
features the Chrystoki open API. Al¬ 
lowing users to create their own per¬ 
sonal firewalls, Chrystoki supports 
encryption and decryption functions; 
general purpose, session manage¬ 
ment, slot, and token management; 
message digesting; object and key 
management; and random number 
generation. 

The kit includes demo source code, 
documentation, Dynamic Linking Li¬ 
brary, two Luna tokens and Luna 
card readers with an ISA interface 
into a PC-based development sys¬ 
tem, and 60 days of technical support. 
Available to end users, OEMs, and 
secure system integrators, the kit 
runs under Windows 3.x, 95, and NT 
platforms. Contact Chrysalis-ITS 
Inc., 380 Hunt Club Rd., Suite 200, 
Ottawa, Ontario K1V ICI; (613) 731-
1013; fax (613) 713-1013; Internet: 
http://www.chrysalis-its.com.—DS 
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QuickLook 

Kids Put Their Cities On The Map 
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Visit our Website at http://www.melcher-power.com 

Partners. 

The Melcher PSR family of 
Switching Regulators: 

Imagine if all of your city’s planning | 
was performed by seventh and ! 
eighth grade kids. It’s not that far । 

fetched, really. After all, given the ; 
right training, software, and encour- ; 
agement, anything is possible. 

Trying their hands at civil engi- ! 
neering, around 150 Michigan । 
teenagers are now competing in the 
Detroit Regional Future City Con¬ 
test. The contest asks participants to 
design their visions of what cities will 
look like after the year 2000. Engi¬ 
neering teams from 48 schools in the 
state will be determining ideal envi¬ 
ronments, manufacturing areas, and 
transportation systems for their im¬ 
pression of what the most livable city 
of the future will be. 
The children are using SimCity 

2000 design software with the Urban 
Renewal Kit add-on package to opti¬ 
mize their efforts. A useful innova¬ 
tion recently added to SimCity 2000 
is the 3D feature. Contest organizers 
have included the software to moti¬ 
vate young people to participate in 
the competition. The youngsters are 
learning a wide variety of skills by 
participating in the Future City Con¬ 
test, such as computer design, man¬ 
ual skills, oral presentation, research 
and writing, and teamwork. 

Intended to encourage kids to 
take an active interest in their math 
and science curriculum, the competi¬ 
tion exposes middle schoolers to en¬ 
gineering through hands-on, real-
world applications. 

Volunteer industry professionals 
referred by the Society of Manufac¬ 
turing Engineers (SME) are as¬ 
signed to each of the teams for the 
duration of the contest. These adult 
engineers venture into the class¬ 
rooms to help teachers instruct the 
student teams in designing and 
building their future cities. 

To fulfill contest requirements for 
their cities of the future, student 
teams must include plans for com¬ 
mercial, industrial, and residential 
areas. The future cities also must in¬ 
clude power distribution networks, 
power plants, and roads. 
The competition consists of four 

components: design, model, presen¬ 
tation, and essay. Each student team 
must use the SimCity 2000 software 
to design their future city. All partie-

u 
g 

Canada 
Melcher Corp. 
Tel 800-828 9712 
Fax 508-256 4642 
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o 

Switching 
Regulators, 
Regulated 
Output at 
the Right 
Price. 

ipants must construct a section of 
their city. The models are presented 
to the judges and other viewers at 
the competition. Each team com¬ 
poses a 500-word essay concentrat¬ 
ing on a predetermined topic. 

The intent of this year’s essay is to 
have students examine how engi¬ 
neers address the challenges brought 
about by natural disasters. The topic 
of the essay is Florida’s Hurricane 
Andrew which occurred in 1992. The 
teenagers will be instructed to focus 
on the engineer’s responsibility in ex¬ 
amining damaged buildings, re¬ 
establishing or setting up new trans¬ 
portation routes, restoring power, 
setting up communication links, and 
testing the area’s water supply. 

The Detroit Regional Future City 
Competition is coordinated by the 
SME and the Engineering Society 
(ESD). Judging will take place on 
January 23 at the Henry Ford Mu¬ 
seum, Dearborn, Mich. 

Founded in 1932, SME is an inter¬ 
national professional society with 
over 70,000 members in 70 countries. 
Sponsoring more than 300 chapters, 
districts, and regions, the society 
also supports 240 student chapters 
worldwide. ESD, a multidisciplinary 
engineering and scientific society, 
has members located throughout the 
Great Lakes region. 
The following is a list of schools 

participating in the contest: Abbott, 
Academy for African-American Stu¬ 
dents, Middle Years Alternative, An¬ 
derson, Derby, Eton Academy, East 
Hills, Beach, Cedar Crest Academy, 
Home School Outreach for Model 
Education, Bryant, Divine Child, 
Stout, Ann Arbor Trail, Barbour 
Magnet, Burton International, 
Butzel, Foch, Grant, Hally Magnet, 
Hamilton, Nolan, Peter Vetal, St. 
Leo, Whitney Young, William 
Howard Taft, Power, Coolidge, 

; Webb, Ida, Gardner, Otto, Pattengill, 
! St. Edith, Cooke, Meads Mill, Novi, 
! Marist, Holy Family, St. John 
; Lutheran, Keller, Shrine Academy, 
] Levey, Smith, Orchard Lake, and 
J Lincoln. 

For more information, contact 
! SME, One SME Dr., P.O. Box 930, 
■ Dearborn, MI 48121-0930; (313) 271-
; 1500; fax (313) 271-2861; Internet: 
1 http://www.sme.org. 

USA 
Melcher Inc. 
Tel 800-828 9712 
Fax 508-256 4642 

Input Voltage Range DC 
up to 80 V 

Output Voltages DC 5..,36V 

Output Current up to 25 A 

Environmental Class: 

Industrial upto71'C 

Features: 
•Transient Protection, Program-
rnable Output Voltage, Inhibit, 
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QuickLook 

Engineering Automation Goes On-Line tion system, engineering, and enter¬ 
prise data, the middleware creates a 
contiguous database containing engi-

Bentley Systems’ new 
line of engineering mid¬ 
dleware, Engineering 

Back Office, is uniting desk¬ 
top systems with enterprise 
IT systems and databases. 
The web-centric server 
products are based on the IT 
infrastructure of the Inter¬ 
net paired with three-tier 
client/server technology to 
produce high connectivity 
and information sharing. 
The flagship products in the 
line, ModelServer Publisher 
and ModelServer Contin¬ 
uum, are based on technol-

neering, enterprise, and spa¬ 
cial data. 
The nature of Continuum 
eliminates map file bound¬ 
aries, allowing users to ac¬ 
cess full networks of infor¬ 
mation without breaks in the 
data. The server product 
also has advanced transac¬ 
tion management features 
that prevent the collisions 
often present in file-level 
locking multiuser environ¬ 
ments. 
Other products in the Engi¬ 
neering Back Office line 
include ModelServer Team-

ogy from Netscape and Oracle, re¬ 
spectively. 

ModelServer Publisher electroni¬ 
cally publishes Bentley’s MicroSta¬ 
tion or Autodesk’s AutoCAD draw¬ 
ings, maps, and models to any 
desktop browser. The middleware 
pulls information from server-stored 
data, without requiring file conver¬ 

sion plug-ins. Publisher works within 
intranets, requiring no changes to 
existing workflows. 
ModelServer Continuum is de¬ 

signed to store engineering drawings 
and maps in corporate IT databases 
and send data to MicroStation appli¬ 
cations and World Wide Web clients. 
Incorporating geographic informa-

Mate, an engineering document and 
workflow management product, and 
the Open Engineering Connectivity 
specification, open APIs. For more 
information, contact Bentley Sys¬ 
tems Inc., 690 Pennsylvania Dr., 
Exton, PA 19341; (610) 458-5000; 
fax (610)458-1060; Internet: 
http://www.bentley.com. 
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Allegro 
Hall-Effect Showcase 

Allegro manufactures and designs +150°C. Our latest edition to the latch latest technical details and other require-

Allegro... the clear choice for Hall-Effect Sensor Design. 

ments for your sensor application. a full line of Hall-Effect switches, latches 
and linear devices that are extremely 
sensitive, with guaranteed operation at 
temperature ranges of -40°C to 

family, the A3197, continues the strong 
tradition of Allegro products, and is now 
fully protected. We invite 
you to call Allegro for the 

aaualaNew From Allegro 

Protected, High- Temperature, 
Open-Collector Hall-Effect Latch — A3197 

Internal Protection for Automotive (ISO/DIN) Transients These open-coi lector Hall-Effect latches are 
capable of sensing magnetic fields while using 
an unprotected power supply. The A31 97LLT and 
A3197LU can provide position and speed infor¬ 
mation by providing a digital output for magnetic 
fields that exceed their predefined switch points. 
These devices operate down to zero speed and 
have switch points that are designed to be ex¬ 
tremely stable over a wide operating temperature 
and voltage range. 

■ Operation from Unregulated Supply 
■ Reverse Battery Protection 
■ Undervoltage Lockout 
■ Supply Noise-Suppression Circuitry 
■ Output Short-Circuit Protection 
■ Output Zener Clamp 
■ Thermal Protection 
■ Symmetrical Latching Switch Points 
■ Operate with Multipole Ring Magnets 

Ratiometric, Linear Hall-Effect Sensors 
For High Temperature Operation 

Hall-Effect Switches For High 
Temperature — A3141 thru A3144 

- A3506 thru A3508 
The A3506 linear Hall-Effect sensors provide 

an output voltage (4.5 V to 5.5 V) that is 

proportional to the incident 

magnetic field. On-chip pro¬ 

cessing circuitry provides the user with 

an amplified low-impedance output 

signal that minimizes the need for 

external circuitry. Internal temperature compensating 

circuitry lowers the intrinsic sensitivity drift of the Hall element, 

allowing it to accurately operate continuously over 

extended temperature ranges -40°C to +150°C. 

■ Increased Sensitivity 

■ Superior Temperature Stability 

■ Solid-State Reliability 

■ Ratiometric Rail-to-Rail Output 

■ Small Packaging Size 

The 3141 thru 3144 Hall-Effect switch is a monolithic 

integrated circuit with tighter magnetic specifica¬ 

tions and switch points, designed to operate 

continuously over extended temperatures -

40°C to +150°C, and is stable with both 

temperature and supply voltage changes. 

This small size switch can operate on an 

unregulated power supply between 4.5 V to 24 V. 

■ Superior Temperature Stability for Automotive or Industrial Use 

■ Open-Collector 25 mA Output — Compatible with Digital Logic 

■ Reverse Battery Protection 

■ Activate with Small. Commercial 

Available Permanent Magnets 

■ Solid State Reliability — 

No Moving Parts 

■ Small Size 

Alegro'' ■■■ ■ 9 MicroSystems. Inc. 

115 Northeast Cutoff, Worcester, Massachusetts 01615 
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OTARING 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. 

Cboose your embeddedprocessor 

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-bit V|< 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 Series at 
1—SOO—366—9732. Ask for Info Pack 195. 



OF YOUR NEXT 

VRHOOO. Paramount performance, 

incredibly affordable. This is 

the ultimate embedded processor 

for adivnced applications like 

internetworking. 

VR4J00. A high level of 

performance at an extremely low price. 

Ideal for office automation products, 

video games and X-terminab. 

1^4100. An uncompromising 

combination of performance and 

serious power management makes this 

a perfect choice for personal digital 

assistants and hand-held terminals. 

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 

l-Cache Size 
D-Cache Size 

2KB 
1KB 

2KB 
1KB 

16KB 
8KB 

8KB 
8KB 

32KB 
32KB 

16KB 
16KB 

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 
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On With The Show!! 

It’s Friday night and you’ve decided to rent the latest “hot” movie. Af¬ 
ter a long, tough week of work, you 

treat yourself to a little entertain¬ 
ment. You’ve got your sandwich, 
potato chips, and beverage at the 
ready. You pop in the cassette into 
your VCR. On with the show! 

Hold everything. As you anx¬ 
iously await the beginning of the 
movie, you have to sit through at 
least three commercials and two pre¬ 
views of coming attractions. You try 
to fast-forward to the beginning of 
the movie, but you never quite get 

there. Has this happened to you? 
Arthur D. Little Enterprises Inc. 

(ADLE) knows how you feel. That’s 
why they’ve developed M()VIE»AD-
VANCE, a feature that makes it possi¬ 
ble for viewers to skip through all of the 
previews that usually precede rented 
and store-bought videos. It’s done with 
just the push of a button. 

Based on ADLE’s archetype feature 
COMMERCIAL»ADVANCE, view¬ 
ers push a button on their remote con¬ 
trol at the onset of the previews that 
precede a rented or purchased movie. 
Through a software-based proprietary 
process, the VCR searches for the end 
of the previews, cues up the beginning 

of the movie, and an on-screen display 
tells viewers that the movie is about to 
begin. 

According to ADLE, manufactur¬ 
ers can incorporate the technology 
into their VCRs. Among the compa¬ 
nies who have received licenses to 
implement the technology are Thom¬ 
son Consumer Electronics, Victor 
Company of Japan Ltd. (JVC), and 
Samsung. Inventor Jerry Iggulden is 
credited with the inventions of both 
COMMERCIAL»ADVANCE and 
MOVIE»ADVANCE. 

For more information, contact ADLE, 
Acorn Park. Cambridge, MA 02140-2390; 
(617) 498-501 X); fax (617) 498-7025.—MS 

TIPS ON INVESTING 

Ybu may have 
heard of the 
“Dow Ten” list of 

stocks, sometimes 
called the “Dogs of the 
Dow.” This contrarian 
strategy for investing 
in the Dow Jones 
Industrial Average 
(DJIA) looks for value 
in stocks by investing 
in established compa¬ 
nies whose prices may 
be depressed. Why? To 
a contrarian investor, 

HENRY WEIZEL 
CONTRIBUTING EDITOR 

take the proceeds in 
cash. 
Let’s take a look at how 
this strategy has 
worked in earlier se¬ 
ries. The chart below 
shows average annual 
total returns for each of 
the three series, which 
assume an annual 
“rollover” into the next 
portfolio. Also included 
are returns for the most 
recently completed 
portfolio of each series: 

bad news can be good news, and un¬ 
favorable developments may create 
special opportunities. 

It’s a strategy that may be effec¬ 
tive for other reasons as well. For 
one, high-dividend yields from es¬ 
tablished stocks can add to your in¬ 
vestment return, especially if you 
reinvest dividends. Also, the DJIA 
offers opportunities in companies 
that tend to be survivors, by virtue 
of their size and strength. 

So how can you put these obser¬ 
vations into action? One way is 
through our Select Ten Portfolios. 
These unit trusts buy and hold for 
approximately one year the 10 
highest-dividend-yielding stocks of 
the DJIA (they can be referred to 
as the “Strategy Stocks”). Then, as 
that portfolio liquidates, you can 
reinvest the proceeds into a new 
portfolio of Strategy Stocks for the 
nest year, if available. Or, you can 

Series from Inception through 
9/3O/96.Most Recently Completed-
Portfolio 

Inception Return 
Period 
A Series—1/3/92 34.72% 
1/9/95-2/23/96 
B Series—5/17/91 25.32% 
5/10/95-6/30/96 
C Series—9/1/92 24.41% 
9/7/94-9/30/95 

Be aware that past performance 
is no guarantee of future results. 

Henry Wiesel is a Vice-Presi¬ 
dent/Financial Consultant and 
Qualified Pension Coordinator 
with Smith Barney. To obtain a free 
brochure on “The Dow Ten,” con¬ 
tact Mr. Wiesel at Smith Barney, 
10)0 Broad St., Shrewsbury, NJ 
07702; (800) 681-2221, ext. 8653. 

Return 

14.30% 

14.48% 

16.90% 

OFF THE SHELF 

“Understanding Digital Signal 
Processing” gives readers the tools 
to develop a fundamental under¬ 
standing of digital signal processing 
(DSP) theory. Featured is a detailed 
look at periodic sampling with dis¬ 
cussions on both low-pass and band¬ 
pass signals. Also explained is the 
discrete Fourier transform and its 
fast Fourier transform (FFT) imple¬ 
mentation. In addition, the book ex¬ 
amines various methods for signal 
averaging, and discusses the benefits 
of exponential averaging. The 544-
page book is priced at $55.90. Contact 
Addison-Wesley Publishing Co., Cor¬ 
porate & Professional Publishing 
Group, One Jacob Way, Reading, MA 
01867; (800) 822-6339; Internet: 
http://www.am.com/cp/. 

“America ’s Best— hi dustry Week ’s 
Guide to World-Class Manufactur¬ 
ing Plants” profiles 62 leading-edge 
manufacturing companies judged as 
“Best Plant” by Industry Week edi¬ 
tors. The book explains the essential 
components of world-class manufac¬ 
turing, their individual make-up, and 
how they interact with each other. 
Each company profile includes cover¬ 
age of the programs, tools, and tech¬ 
niques currently in use at each plant, 
and a listing of contact information 
for individual plants. Also included is 
a set of the winners’ statistical mea¬ 
surements that can be used in bench¬ 
marking a particular organization. 
The 430-page book is priced at 
$27.95. Contact John Wiley & Sons 
Inc., 605 Third Ave., New York, NY 
10158-0012; (212) 850-6336. 
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Power Supply 
Family 

INTRODUCING 
THE KESTREL 

Power factor corrected, universal 
input with no derating of 

continuous power down 
to 85V ac 

Meets EN55022 curve B 
as standard 

H • Up to 5 fully regulated 
outputs with current limits, 

overvoltage protection, 
and no minimum 

load requirements 

Advance Power applies its most innovative and 
reliable engineering to the design and manufacture 
of its new product family of Kestrel VWF350 
switch-mode power supplies. Convenient to use, 
these compact and versatile units provide 
expectional, "beyond-spec” EMC performance 
while powering up your most demand ng loads. 

• 350W continuous output power, 500W 
surge enables 200% current surge 
capability for disk-drive start up 

Advance 
INTERNATIONAL 

E dvance 
Advance Power 1nc 

32111 Aurora Rd., Solon, OH 44139 

For the latest information about 
Advance Power Inc., visit us on line at 
http:/www.advanceint.com/advance-int 

For the new full line catalog, call 
(216) 349-0755, FAX (216) 349-0142, 
or E-mail 104436.1621@compuserve.com 

POWER SUPPLIES • POWER SUPPLIES • POWER SUPPLIES • POWER SUPPLIES 
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INTERNET NEWS 

Shedding Light On Software Solutions—Encouraging 
the continuing evolution of smart consumers, Firefly 
Network has opened up its software tool suite to develop¬ 
ers and advertising companies throughout the World 
Wide Web. Some of the companies that have already li¬ 
censed the tool suite include NewMedia, Reuters, Ya¬ 
hoo!, and ZD Net. 

The tool suite is based upon the Firefly Passport tech¬ 
nology. The Passport is carried by users throughout Fire-
fly-enabled sites. It holds demographic and preference 
information that helps in identifying the particular user. 
A total of about one million people have already regis¬ 
tered for the Firefly Passport. The tool suite will allow 
webmasters to recognize and register Passport holders, 
send out personalized recommendations, organize com¬ 
munities of like-minded individuals with common inter¬ 
ests, provide directed advertisements, and also monitor 
site activity. 

For more information on the tool suite, readers should 
contact The Firefly Network, 17 Sellers St., Cambridge, 
MA 02139; (617) 234-5400; fax (617) 234-5414; Internet: 
http://www.firefly.net. 

Video And Voice Communications To Improve— Data-
Beam Corp, and Intel have teamed up to develop, distrib¬ 
ute, and market new technology that is compliant with 

the H.323 standard. 
The H.323 standard is aimed at video and voice com¬ 

munications over packet-switched networks. The two 
corporations’ efforts will be targeted at third-party de¬ 
velopers who intend to formulate real-time conferencing 
applications. 

DataBeam is currently planning to incorporate Intel’s 
H.323 software within its cross-platform developer toolk¬ 
its. The software supports call setup and multipoint con¬ 
ference control. The kits come complete with fully-docu¬ 
mented APIs, customer support, and interoperability 
test harnesses. 

For more information, contact DataBeam Corpora¬ 
tion, 3191 Nicholasville Rd., Lexington, KY 40503; (606) 
245-3517; fax (606) 245-3528; Internet: http://www.data-
beam.com. 

Correction 
In the “Offers You Can’t Refuse" section of 
Quick Look in the Nov. 18 1996 issue, an incorrect 
phone number appeared in the story regarding 
Heurikon Corp.’s free offering of a white paper 
entitled “A Vision for the Advanced Intelligent 
Network. ” The correct phone number is (608) 831 -
5500. The editors apologize for the error. 

160T 

"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 



SIEMENS 

RT series relays 
are small in size, 
but deliver big 
performance 

RT series relays rise only 0.62" 
(15.7mm) above the PC board, but 
they switch up to 16A at 240VAC. 
And they provide 8mm spacing 
between contacts and coil for more 
than 5kV isolation. That's a level of 
performance you might not expect 
from a relay this small. 

The RT doesn't sacrifice life 
expectancy, either. Life at various 
loads is appropriate for appliances, 
HVAC systems, industrial controls, 
and computer peripherals. 

Check out these features: 
• Silver-nickel 90/10 contacts 
• SPST-NO through DPDT contacts 
• 8, 12, and 16 amp models 
• Choice of immersion cleanable 
or flux-tight enclosure 

• Withstands 10kV surge 
• Sensitive, 400mW coil 
• UL Class F insulation system 
• UL recognized, CSA certified, 
VDE approved 

How do we top all that? Easy. We 
produce the RT on fully automated 
lines for consistent quality, then use 
environmentally-friendly, returnable 
plastic shipping containers. And we 
provide the level of service you've 
come to expect from Potter & 
Brumfield Products Division, an 
ISO9001/QS9000 company that's 
been delivering dependable, 
innovative switching solutions for 
more than 60 years. 

Find out more. From the U.S. or 
Canada, use a touch-tone phone 
and our automated fax-response 
system. Simply dial 812.386.2561 
and request document #7800. Or, 
follow the prompts to speak with 
your sales representative. 

Siemens Electromechanical Components, Inc. 
Potter & Brumfield Products Division 
200 South Richland Creek Drive 
Princeton, IN 47671-0001 
Fax 812.386.2072 
e-mail: info@ae.sec.siemens.com 

Potter & Brumfield Products Division 
Siemens Electromechanical Components, Inc. 
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QuickLook 

QUICKNEWS 

Multisite Manufacturing And Dis¬ 
tributing Driven By The Infor¬ 

mation Bus—Fourth Shift Corpora¬ 
tion has banded together with 
TIBCO to produce next generation 
manufacturing software. Incorporat¬ 
ing TIBCO’s The Information Bus 
(TIB) technology within Fourth 
Shift’s new OBJECTS Enterprise 
software, allows TIB to become the 
messaging backbone for company¬ 
wide communications. 
OBJECTS Enterprise software is 

based on the Windows NT environ¬ 
ment and functions as an object-ori¬ 
ented application, enabling TIB to 
act as publish-subscribe middleware. 
The OBJECTS software was de¬ 
signed to help multisite manufactur¬ 
ing and distributing companies glob¬ 
ally interconnect via dial-up line, 
Internet, LAN, WAN, or wireless 
means. Concentrating on the trend of 
companies moving their manufactur¬ 
ing processes and distribution net¬ 
works far from headquarters, Fourth 
Shift used the decentralized philoso¬ 
phy to design the new software. 

Using the TIB platform, OB¬ 
JECTS enables event-driven infor¬ 
mation exchange among distributed 
applications throughout the com¬ 
pany, establishing a unified system 
for the users. This publish-subscribe 
communications technology uses a 
patented subject-based addressing 
scheme to allow professionals to re¬ 
ceive the information they need 
without having to request it each 
time they need it. It also allows users 
to utilize the system without having 
to know where the information origi¬ 
nates. 
Over the last decade, TIB has 

been used in the financial services 
market to manage information inte¬ 
gration. More recently, the TIB tech¬ 
nology has been a resource for non¬ 
stop manufacturing operation in the 
semiconductor and electronics indus¬ 
tries. 

For more information, contact 
Tl B( ’() Im-.. 3165 Porter Dr.. Palo 
Alto, CA 94304; (415) 846-5000; fax 
(415) 846-5005; Internet: 
http://www.tibco.com. 

Production Quantities Of PCI Con¬ trollers Ready for Embedded Sys¬ 
tems Market—Expanding its prod¬ 

uct line further to include a newly 
emerging standard, V3 Semiconduc¬ 
tor has introduced the PBC family 
series of 120-ready peripheral com¬ 
ponent interconnect (PCI) bridge 
controllers. The intelligent I/O con¬ 
trollers are offered in single and dual 
configurations. 

According to V3 Semiconductor, 
the new controllers are the first 120-
ready PCI bridge controllers on the 
market to support Intel’s I960 
processors in embedded systems ap¬ 
plications. The 120-ready PCI bridge 
controllers also directly support sev¬ 
eral other reduced instruction set 
computing (RISC) processors for 
embedded systems. 

The highly integrated V96X PBC 
and V29X PBC product lines of sin¬ 
gle PCI bridge controllers are now 
being offered by V3 Semiconductor 
in production quantities. The dual 
bridge controller product line, V96X 
DPC also is available in production 
quantities. 
Some intended applications for 

the PCI bridge controllers include 
ATM switches, facsimile machines, 
image processing systems, intelli¬ 
gent network cards, laser printers, 
multimedia applications, network 
communications equipment, PCI¬ 
based desktop subsystems, robotics 
and industrial controls, and telecom¬ 
munications switching equipment. 

The benefits of the Plug and Play 
PCI standard have also been seen in 
high end printers and intelligent PC 
add-in cards. 

For more information, contact V3 
Semiconductor, 2348G Walsh Ave., 
Santa Clara, CA 95051; (800) 488-
8410; fax (408) 988-2601; Internet: 
http://www.vcubed.com. 

CD-ROM Technology Links With Internet—Dublin, Ohio-based 
Metatec Corporation has announced 
the availability of Metatec Access. 
The new service from the informa¬ 
tion technology and CD-ROM repli¬ 
cation house combines production ca¬ 
pabilities and software tools with the 
experience of Metatec’s stable of en¬ 
gineers to help companies create 
multimedia-based information net¬ 
works. 

Metatec Access uses CD-ROM, 
Internet, server technologies, and 

the experience of Metatec profes¬ 
sionals to provide a method for busi¬ 
ness professionals to create new and 
innovative electronic information 
distribution systems. These systems 
bring animation, audio, data, images, 
text, and video to businesses that 
need to deliver their information in a 
easy-to-use and compelling format. 
The company expects the widen¬ 

ing bandwidth projected in the fu¬ 
ture to benefit Metatec Access cus¬ 
tomers. Currently, the CD-ROM side 
of the applications provide the lion’s 
share of the capacity, multimedia ca¬ 
pabilities, and speed needed to drive 
the exchange of information. Com¬ 
bining those advantages with the im¬ 
mediate updating capability of Inter¬ 
net connections, Metatec uses the 
now-limited bandwidth of the Inter¬ 
net to provide the most flexibility to 
information providers. 

In addition, Metatec Access offers 
users concept-to-design and produc-
tion-to-implementation services. 
These services are offered as part of 
Metatec’s full management services. 

Using the Metatec Access service 
puts businesses in touch with profes¬ 
sional animators, graphic artists, 
multimedia designers and producers, 
and systems programmers and de¬ 
velopers. Software included in the 
Metatec Access package features ad¬ 
vertising applications, bulletin 
boards, chat centers, a customizable 
CD-viewer interface, database ac¬ 
cess, e-mail, transaction tracking, us¬ 
age tracking, and web page develop¬ 
ment. All of Metatec Access’ 
components are compatible with in¬ 
dustry standards. 
F or industry professionals with an 

interest in Brand P.R., Metatec of¬ 
fers a fully-branded information solu¬ 
tion. Metatec Access multimedia pro¬ 
fessionals can integrate company 
brand names, graphics, and logos 
into screen designs. These designs 
can be animated. The service sup¬ 
ports Java applets, Quicktime 
movies, Shockwave files, and Wave 
audio. 

For more information, contact 
Metatec Corporation, New Media 
Solutions, 7001 Metatec Blvd., 
Dublin, OH 43017; (614) 761-2000; fax 
(614) 761-4258; Internet: 
http://www.metatec.com. 
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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 ’ll 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 
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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MEETINGS 

APRIL 1997 
IEEE Conference on Computer 
Communications (INFOCOM 97), 
Apr. 7-11. Kobe, Japan. Contact Tat¬ 
suya Suda, Dept, of Information & Com¬ 
puter Science, University of California, 
Irvine, CA 92717-3425; (714) 856-5474; 
fax (714) 856-4056; e-mail: 
suda@ics.uci.edu; Internet: http://www. 
ics.uci.edu/infocom/ (North America); 
http://arpeggio.ics.es.osaka-u.ac.jp/info-

com.html (Japan). 

IEEE International Conference on 
Acoustics, Speech, and Signal Pro¬ 
cessing (ICASSP 97), Apr. 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, Net¬ 
working, & Security Conference, 
Apr. 21-26. Baltimore Inner Harbor, 
MD. Contact USENIX Conference Of¬ 
fice, 22672 Lambert St., Suite 613, 
Lake Forest, CA 92630; (714) 588-8649; 
fax (714) 588-9706; e-mail: confer-
ence@usenix.org; 
http://www.usenix.org. 

IEEE International Conference 
on Robotics and Automation, Apr. 
21-27. Albuquerque Convention 
Center, Albuquerque, NM. Contact 
Jerry Stauffer, Intelligent Systems 
and Robotics Center, Program Of¬ 
fice, MS0949, Sandia National Labo¬ 
ratories, Albuquerque, NM 87185-
0949; (505) 845-8966; fax (505) 
844-6161; e-mail: jdstauf@isrc.san-
dia.gov. 

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

15th IEEE VLSI Test Symposium, 
Apr. 27-30. Hyatt Regency Monterey, 
Monterey, CA. Contact Yervant Zo-
rian, General Chair, Lucent Bell Labo¬ 
ratories, P.O. Box 900, Princeton, NJ 
08542-0900; (609) 639-3176; fax (609) 
639-3197; e-mail: zorian@lucent.com. 

MAY 1997 
IEEE Vehicular Technology Con¬ 
ference (VTC), May 5-7. Hyatt Re¬ 
gency 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. 

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

ELECTRO ‘97, May 6-8. World Trade 
Center, Boston, MA. Contact Kathy 
Lott-Smith, Hickory International. 
595 Gilman St., Bridgeport, CT 06605; 
(203) 334-1397; fax (203) 334-1397. 

Electronics Industries Forum of 
New England, May 6-8. World Trade 
& Exhibition Center, Boston, MA. 
Contact Linda Hanson, (914) 779-0696 

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. 

IEEE/IAS Industrial & Commercial 
Power Systems Technical Confer¬ 
ence (I&CPS), May 12-15. Wynham 
Hotel, Philadelphia, PA. Contact 
Barry Hornberger, Philadelphia Elec¬ 
tric Co., 2301 Market St., Bldg N3-1, 
Philadelphia, PA 19101; (215)841-4619. 

Fifth IFIP/IEEE International Sym¬ 
posium Integrated Network Man¬ 
agement (IS1NM ‘97), May 12-16. 
San Diego, CA. Contact Ann Marie 
Lambert, BBN Systems & Technolo¬ 
gies, 10 Moulton St., Cambridge, MA 
02138; (617) 873-3819; fax (617) 873-
37776; e-mail: isinm97@bbn.com. 

IEEE Particle Accelerator Confer¬ 
ence, May 12-16. Vancouver, BC, 
Canada. Contact M.K. Craddock, 
TRIUMF, 4004 Wesbrook Mall, Van¬ 
couver, BC V6T 2A3 Canada; (604) 
222-7341; fax (604) 222-7309; e-mail: 
craddock@triumf.ca. 

IEEE Radar Conference, May 13-
15. Sheraton University Hotel & 
Conference Center, Syracuse, NY. 
Contact Michael Wicks, Rome Labo¬ 
ratory, 26 Electronics Pkwy., Rome, 
NY 13441; (315) 330-4437; fax (315) 
330-2528; e-mail: wicksm@rl.af.mil. 

47th Electronic Components & 
Technology Conference, May 18-
21. The Fairmont Hotel, San Jose, 
CA. Contact Jim Bruorton, Elec¬ 
tronic Industries Association, 2500 
Wilson Blvd., Arlington, VA 22201-
3834; (864) 963-6621. 

IEEE Instrumentation & Mea¬ 
surement Technology Conference 
(MTC ‘97), May 20-22. Chateau 
Laurier, Ottawa, Ontario, Canada. 
Contact Robert Myers, Conference 
Coordinator, 3685 Motor Ave., Suite 
240, Los Angeles, CA 90034; (310) 
287-1463; fax (310) 287-1851; e-mail: 
bob.myers@ieee.org. 

OEMed Midwest, May 21-22. Rose¬ 
mont Convention Center, Rosemont, 
IL. Contact Exposition Excellence 
Corp., 112 Main St., Norwalk, CT 
06851; (203) 847-9599; fax (203) 854-
9438. 

OEM Electronics Midwest, May 
21-22. Rosemont Convention Cen¬ 
ter, Rosemont, Illinois. Contact Ex¬ 
position Excellence Corporation, 112 
Main St., Norwalk, Connecticut 
06851; (203) 847-9599; fax (203) 854-

9438. 

Canadian Conference on Electri¬ 
cal & Computer Engineering, May 
25-28. Delta Hotel, Newfoundland, 
Canada. Contact David Collett, New¬ 
foundland & Labrador Hydro, P.O. 
Box 12400, St. Johns, NF, A1A 4K7, 
Canada; (709) 737-1372; fax (709) 737-
1782; e-mail: t.d.collett@ieee.org. 

Fifth IEEE International Confer¬ 
ence on Properties & Applica¬ 
tions of Dielectric Materials (IC-
PADM), May 25-30. Sheraton 
Walker Hill, Convention Center, 
Seoul, Korea. Contact Joon-Ung 
Lee, Department of Electrical Engi¬ 
neering, Kwangwoon University, 
447-1 Wolgye-Dong, Nowon-Ku, 
Seoul, 139-701, Korea; (82)-2-910-
5144; fax (82)-2-942-0107. 



Come 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 
bl)esign 
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 



8-BIT 150Msps ADC GIVES 
BEST PERFORMANCE/PRICE 

The MAX1114 delivers the dynamic performance needed for your demanding instrumentation and RF 
applications, at a very aggressive price. Most significantly, the device provides excellent SNR at analog 
input frequencies up to 100MHz. As shown in the graph below, this is at least three times better than 
the higher priced competition! This exceptional SNR vs. bandwidth makes the MAX1114 an ideal 
choice for direct downconversion and high-speed instrumentation applications. Specifications are 
guaranteed over the full industrial temperature range. The MAX1114 is available in a 42-pin ceramic 
side-brazed or a 44-pin CERQUAD package. An evaluation kit, MAX1 114/25EVKIT, is available. 

100 

THE MAX1114 SETS A NEW 
PERFORMANCE/PRICE STANDARD! 

ZHZ1XIZM 
MAX1114 

★ ♦ H 3X MORE USABLE 
BANDWIDTH 

• COMPETITION 

$100 $200 

PRICE (100-UP) 

♦ Excellent SNR: 45dB @ (in = 80MHz 

♦ Highest Input Bandwidth: 335MHz 

♦ Lowest Input Capacitance: 10pF 

♦ No External Track-Hold Necessary 

♦ Higher Sample Rates Available: 
-MAX100 (250Msps) 
-MAX1125 (300Msps) 
-MAX101 (500Msps) 

SNR vs. ANALOG INPUT FREQUENCY 

flN (ANALOG INPUT FREQUENCY. MHz) 

FREE A/D Converter Design Guide-Sent 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 for evaluation kits and small-quantity orders. 

ykiyjxiyki 
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 Harima- Norway Berendsen Electronics Poland Uniprod. Ltd ; Portugal ADM 

cs S A . Russia Spezial-Electromc KG Spain Maxim Distribución. ADM Electronics S A . Sweden f gevo AB Switzerland Maxim Switzerland. Laser & Electronics AG. 
Turkey Inlerex (U S A ) U.K. Maxim Integrated Products (U.K ). Lid., Distributors: Maxim Distribution (U.K ). Ltd . 2001 Electronic Components. Eurodis HB Electronics. Ukraine 
Spezial-Electromc KG 

/1/l/JXI/kl is a registered trademark of Maxim Integrated Products. © 1997 Maxim Integrated Products 
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IDEAS FOR DESIGN 

for four resistors. 
The values given cover the 0 to 

180°C temperature range and 
achieve nearly 0.1 °C resolution at a 
1-Hz conversion rate. “Four-wire” 
excitation and sensing of the PRT re¬ 
duces errors from sensor lead resis¬ 
tance by a factor of 100. Sensor exci¬ 
tation current is a low 500 pA, 
limiting sensor power dissipation to 

A popular type of precision tem¬ 
perature sensor is the “100-W” 
platinum resistance ther¬ 

mometer (PRT) or resistance tem¬ 
perature device (RTD). The well-
characterized, highly-stable and 
nearly-linear temperature response 
(usually 0.385% per °C) of these sen¬ 
sors, combined with their ability to 
work over a -200 C to +200°C range 
(much higher in some packages), 
makes them versatile and robust. 

The circuit shown (see the figure), 
combined with simple software (see 
the listing), represents an accurate, 
simple, and inexpensive interface 
that works with any MS-DOS-com-
patible PC with an RS-232 port. The 
transducer obtains operating power 
from the port, so no additional power 
supply is needed. It achieves accu¬ 
racy to better than ±1°C with no in¬ 
ternal precision components, except 

COMBINED WITH SIMPLE SOFTWARE, this circuit becomes on accurate, inexpensive RTD interface that works with any MS-DOS compatible PC with 
on RS-232 port. 

Circle 520 

RTD To RS-232 
Interface 

W. STEPHEN WOODWARD 
Venable Hall, CB3290, University of North Carolina. Chapel Hill, 

NC 27599-3290; Internet: woodward@net.chem.unc.edu. 

SCREEN 1: 
CLS: PRINT. 

PRINT" . PRT CHR$(196); CHR$(16); “ RS232 demo . 
PRINT. 
LOCATE 6. 1 : PRINT “RTD Temp, Ohms =”; 

18.2065 ... # of MSDOS-compatible Time-of-Day “ticks'/second 
DEF SEG = 0: T.O.D. clock lives at memory addresses (&H46C.D) 

‘ Generate PRT readout string 
prt$ = FOR i% = 1 TO 1342: prt$ = prt$ + CHR$(&H10): NEXT 

DIM t%(1342), r%(1342): * Generate temperature and resistance lookup tables 
FOR i% = OTO 1342 

rtd = .0522 * (1900 + i%): ‘ convert index to resistance 
r°o(i°o) = 100 * rtd 

t%(i%) = ((((((2.24696. E-06 * rtd) - 1.06721 E-03) * rtd) + .287283) * rtd) + 221.574) * rtd - 24189.1 
NEXT 

‘ Setup COMport to accept PRT character stream 
OPEN “COM1 :9600,N,5,1 .BIN.RB2000.TB2000•’ FOR RANDOM AS #3 

Thermometer 
PRINT #3. prt$; : ‘ Drive PRT resistance -> digital conversion 
sum% = 0: ‘ Reset PRT character tally 
FOR tclk% = 1 TO 18: ‘ Sum PRT pulses for 18/1 8.2065Hz = 0.9887 second 
y% = PEEK(&H46C): WHILE PEEK(&H46C) = y%: WEND: ‘ Await a T.O.D. tick 
x% = LOC(3): sum% = sum% + x%: a$ = INPUTS(x%, 3): 
NEXT 

LOCATE 6. 17 
temp = t%(sum%) 1100: PRINT USING “###.#”: temp; : PRINT CHR$(248); “C 
PRINT USING “###.#”; temp * 1.8 + 32: : PRINT CHRS(248); “F 
PRINT USING “###.##”; r%(sum%) 1100; : PRINT CHR$(234); 
GOTO Thermometer 
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IDEAS FOR DESIGN 

25 pW, thus holding self-heating er¬ 
ror to « 0.1 °C. 
The PRT is connected in a bridge 

consisting of RI, R2, and the series 
combination of R3 and R4. LT1013 in¬ 
tegrator Al accumulates any imbal¬ 
ance signal from the bridge, which 
nulls when Rprt/Rl = R2/(R3 + R4). 
This occurs near Rprt = 100 Q for the 
values shown: 100/10k = 10k/lM. For 
higher temperatures, Rprt > 100 Q and 
Al’s output ramps up. Comparator A2 
combines with the dual CD4052B mul¬ 
tiplexer U1 to close the feedback loop 
around Al by periodically shorting 
across R2, thus increasing the average 
value of the denominator in the right 
side of the bridge equation. This re¬ 
stores bridge balance for tempera¬ 
tures as high as 180°C. The ratiomet¬ 
ric nature of the bridge topology 
makes conversion accuracy insensi¬ 
tive to power-supply drift, so no preci¬ 
sion voltage reference is needed. 

Digitization of sensor resistance is 
driven by RS-232 characters of the 
binary pattern (including start/stop 
bits) of 0000011, transmitted by the 
PC COM port on “TXD.” As usual, 
“0”s are represented by positive volt¬ 
age on the RS-232, and “l”s by nega¬ 
tive voltage. With the arrival of each 
character, UI samples the state of 
A2’s output. If low, indicating bridge 
balance, UI goes into state 1 of its 
four possible states. This shorts 
across R5, driving pin 2 of A2 to 5 V 
and latching A2 low for the remain¬ 
der of the character time. Meanwhile, 
state 1 holds the “RCD” line nega¬ 
tive, so the COM port receives no 
character. If, however, A2’s output is 
high, indicating bridge imbalance, U1 
goes to state “3”. This opens the con¬ 
nections to R5, dropping pin 2 of A2 
to ground and latching A2 high. At 
the same time, a short is placed 
across R3, nudging the bridge toward 
balance, and “RCD” is driven to +5 V, 
echoing the 0000011 character to the 
COM port. 

This action causes the fraction of 
characters echoed back to the port to 
be proportional to the time R3 must 
be shorted to maintain bridge bal¬ 
ance, and, therefore, is proportional 
to Rprt . The sensor program com¬ 
putes this average frequency and 
converts it to resistance and then 
temperature using a 4th-order lin¬ 
earizing polynomial. 

Cirtle 521 

High-Gain Broadband 
Active Antenna 

MJ. SALVATI 
150-46 35th Ave., Flushing, NY 11354; (718) 358-0932. 

Presented here is a high-perfor¬ 
mance, general-purpose version 
of the application-specific an¬ 

tenna Idea for Design published pre¬ 
viously (“A Miniature Broadband 
Antenna,” Electronic Design, Feb. 
20, 1995, p. 107). Though based on the 
same principles, this new implemen¬ 
tation provides the weak-signal re¬ 
ception characteristics desired by 
the readers who inquired about the 
original design. 
What resulted is a high-gain, low-

noise, active antenna covering the 
100 kHz to 40 MHz frequency range 
that’s capable of nulling out on-fre¬ 
quency interference (see the figure). 
Because it’s untuned, it can be either 
manually rotated indoors, or electri¬ 
cally rotated on an outdoor mast. 
Also, since the device works into a 
75-Q load, it can be connected to the 
receiver with any length of RG59U 
cable. 

Although an electrically short di¬ 
pole antenna retains a figure-eight 
polar pattern (with characteristi¬ 
cally sharp nulls) at all frequencies 
below its half-wave resonant fre¬ 
quency, its output impedance be¬ 
comes so high that it can’t drive a re¬ 
ceiver directly. Therefore, a dual 
FET configured as a pair of source 
followers presents a high-imped¬ 
ance load to the antenna elements, 
and provides power gain to drive 
the MAX436 transconductance am¬ 
plifier. This, in turn, supplies low-
noise voltage gain, differential-to-
single-ended conversion, and power 
output to drive a low-impedance 

load. The amplifier’s output is cou¬ 
pled via a toroidal transformer. This 
multiplexes the output signal and de 
supply voltage on the coax connect¬ 
ing the antenna unit with the power-
supply/receiver end of the system, 
where a similar transformer sepa¬ 
rates power and signal. 
The circuit is configured for sin¬ 

gle-supply operation of the MAX436 
by biasing its inputs (pins 2 and 6) at 
approximately +5 V, and returning 
its on-board load resistor (R2) to a 
virtual ground set at half the 10-V 
supply voltage (via the LM759 and 
its voltage divider). 

The differential voltage gain of the 
entire circuit is set somewhere in the 
13-30 dB range by gain-set resistor 
RI and on-board load resistor R2. 
The ideal value of R2 is 75 Q, as this 
value back-matches the connecting 
cable, and ensures stable operation of 
the MAX436 regardless of the re¬ 
ceiver’s input impedance. Eliminat¬ 
ing R2 boosts the voltage gain 6 dB, 
but this is risky. If maximum gain is 
paramount, R2 should be set at 150 Q 
(this provides a 3-dB gain boost with 
a standing wave ratio, or SWR, no 
worse than 2). If not, then R2 should 
remain at 75 Q, and only RI need be 
used to set gain. The table shows how 
gain, maximum signal levels, and fre¬ 
quency response vary with different 
values of RI and R2. 

For an indoor antenna, RI can be 
varied by switch or trim pot to suit 
reception conditions. Note, however, 
that the performance of any indoor 
antenna depends greatly on the 

BANDWIDTH, GAIN, AND SIGNAL LEVELS 
-3 dB BW Diff. Max. Max. 

R1 R2 Low High Vg In Out 

(“) (kHz) (MHz) (dB) (mV rms) 

100 75 50 39 12.8 233 510 

100 150 56 36 15.3 230 670 

» 75 50 31 23.9 62 490 

_”_ 150 56 29 _ 26.4 _ 61_ 640 
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It's a fact! With Mini-Circuits new POS family of shielded, laser sealed 
voltage controlled oscillators, you pay less and get more...Superior 
Performance, Top Notch Quality, and Value Pricing. Features include wide 
band models with typically octave bandwidths and linear tuning. Low SSB 
phase noise characterized at 100Hz to 1MHz offsets. Excellent harmonic 
suppression typically more than 30dB below. RF power output of +7dBm, 
excellent for driving level 7 mixers. Miniature size occupying only 0.4”x0.8” 
board space. Hermetically sealed and ruggedly constructed for 
tough environments. And best of all, these extremely reliable, high 
performance VCO’s are affordably priced from only $1 1.95 each (qty.5-49). 
Call Mini-Circuits today for guaranteed shipment within one week. 
Mini-Circuits. ..we’re redefining what VALUE is all about! 

DESIGNER’S KITS: 
K-POS1 S1 24.95 (contains tea. all models except POS-1060to -2000). 
K-POS2 S79.95 (contains tea. all models except POS-75,-1 50,-300, -1060 to -2000) 

Model 
POS-50 
POS-75 
POS-100 
POS-150 
POS-200 
POS-300 
POS-400 
POS-535 
POS-765 
POS-1025 

NEW POS-1060 
NEW P0S-14OO 
NEW POS-2000 

Freq. Range 
(MHz) 
25-50 

37.5-75 
50-100 
75-150 
100-200 
150-280 
200-380 
300-525 
485-765 
685-1025 
750-1060 
975-1400 
1370-2000 

Phase Noise Harmonics 
(dBc/Hz) (dBc) 

SSB ©10kHz Typ. Typ. 
-110 -19 
-110 -27 
-107 -23 
-103 -23 
-102 -24 
-100 -30 
-98 -28 
-93 -26 
-85 -21 
-84 -23 
-90 -11 
-95 -11 
-95 -1 1 

*Max. Current (mA) @ 8V DC. 

Cument (mA) Price 
@+12VDC (Qty.5-49) 

Max. $ ea. 
20 11.95 
20 11.95 
20 11.95 
20 11.95 
20 11.95 
20 13.95 
20 13.95 
20 13.95 
22 14.95 
22 16.95 
30* 14.95 
30* 14.95 
30* 14.95 

Notes: Tuning voltage 1 to 16V requ'red to cover freq range. 1 to 20V for POS-1060 
to -2000. Models POS-S) to -1025 have 3dB modulation bandwidth. 100kHz typ. 
Models POS-1060 to -2000 have 3dB modulation bandwidth. 1 MHz typ. 

K-POS3 $79.95 (contains 2ea. models POS-1060, -1400.-2000). Operating temperature range: - 55°C to +85°C. 

C3 Mini-Circuits 
P.O Box 350166, Brooklyn. New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www. minicircuits, com 

US INI L 177
CIRCLE READER SEFMCE CARD 

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

CUSTOM PRODUCT N E E D S ...Let Our Experience Work For You. F 229 Rev Orig 
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IDEAS FOR DESIGN 

noise environment at the antenna 
site, and the degree of signal attenu¬ 
ation produced by the building’s 
walls. 

For indoor use, telescoping an¬ 
tenna elements (salvaged from TV 
“rabbit ears”) are recommended so 
that they can be adjusted to fit the 

space available. For outdoor use, 
two six-foot lengths of 1/4-inch O.D. 
(outside diameter) aluminum tubing 
are ideal. Because it’s important to 
minimize the input capacitance of 
the source followers, miniature car¬ 
bon-film resistors as well as minimal 
board footprints should be used for 

the gate connections. The 50k trim 
pot should be adjusted for equal 
clipping of the output signal peaks 
at just past the maximum output. 
For additional construction details 
and operating instructions, refer to 
the Feb. 20, 1995 article in Elec¬ 
tronic Design. 

2N5911 

♦5 V 330k 

♦5 V 

2N5911 

510k 

Dual FET (Q1a. Q1b) 

2SK58(ldss 8 ma) 

2N5911 

U441 or U444 

A 330k 

100 pF 

T1.T2: 8 turns bifilar-wound 

toroid (mod. Sony line 

choke 1-421-302) 

1N4001 — 

THIS HIGH-GAIN, LOW-NOISE version of on octive ontenno published previously in Electronic Design's Ideas For Design section covers the 1 OO-kH z 
to 40-MHz frequency range and can null out on- frequency interference. 

PRIZE DOUBLED 
Beginning with this issue of 
Electronic Design, the cash award 
for the the monthly Best-of-Issue 
Idea for Design will double to 
$300.00. Electronic Design encour¬ 
ages all our readers to submit their 
circuit ideas—you’ll be read by thou¬ 
sands of your peers and may even 
win the bigger prize! 

VOTE! 

Select your favorite Idea for 
Design then circle the appropriate 
number on the Reader Service 
Card to register your vote. The 
winner receives a $300.00 Best of 
Issue Award. 

Circle 522 

Diff Amp Acts As 
Load For Mixer 

JIE ZHOU and JAN VANDEWEGHE 
INTEC, University of Gent, St. Pietersnieuwstr, 41, B-9000, Gent, Belgium, 

telephone: +32-9-2643338; fax: +32-9-2643593. 

The mixer is the key nonlinear ele¬ 
ment in frequency-converter 
systems. A lot of mixer products 

are available in different frequency 
ranges due to recent advances in the 
world of integrated circuits. A dou¬ 

ble-balanced mixer delivers good iso¬ 
lation between RF, LO, and IF ports. 

It’s very easy to design a mixer to 
translate one frequency (RF) to an¬ 
other (IF). All of the harmonic dis¬ 
tortions and intermodulation prod¬ 
ucts (mÍRp + nfLo) can be rejected by 



12-BIT 30Msps ADC 
HAS 120MHz INPUT BANDWIDTH 

5pF Input Capacitance is Easy to Drive 
Maxim's new MAX1 170, MAX1 171 , and MAX1 172 deliver the wide bandwidth and excellent 
dynamic performance you need for your demanding instrumentation, communications, and 
imaging applications. Low distortion, excellent linearity, high SNR, and undersampling 
capability make these devices ideal in high-speed applications. 

Ideal for Cellular Base Stations, CCD Imaging, Digital Oscilloscopes, 
and a Variety of Instrumentation Applications 

MAX1172 

SPECTRAL RESPONSE 

0 1 2 3 4 5 

FREQUENCY (MHz) 

• Easy-to-Drive Input: 

Cin = 5pF 
Rin = 300kQ 

• Built-In Track/Hold 
-120MHz 3dB BW 
- 5ps Jitter 

• Choose the 12-Bit 
Device that Fits Best: 

- 10Msps (MAX1170) 
- 20Msps (MAX1 171) 
-30Msps (MAX1172) 

• Excellent Dynamic Performance 
SFDR = 74dB , 
SNR = 65dB > @ fiN = 1MHz 

SINAD = 61dB 
• Differential Phase = 0.2° 
• Differential Gain = 0.7% 

FREE A/D Converter Design Guide-Seni 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 for evaluation kits and small-quantity orders. 

ykiyixoki 
Distributed by Allied. Arrow. Bell. CAM RPC. Digi-Key. Elmo. Hamilton Hallmark. Nu Horizons, and Zeus. Distributed in Canada by Arrow. 

Austria Maxim GmbH (Deutschlanoi Belgium, Master Chips Czech Republic SE Spezial Electronic. KG Denmark Arrow-Exatec A/S Finland Yleiselektromikka 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 Umprod. Ltd ; Portugal ADM 
Electronics. S A Russia. Spezial-Electromc KG Spain Maxim Distribución, ADM Electronics S A . Sweden EgevoAB 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 
Spezial-Electronic KG 
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IDEAS FOR DESIGN 

1. A DIFFERENTIAL AMPLIFIER, which is configured to be the load of a mixer, can suppress the distortion 
products in the IF bandwidth as the RF input frequency is swept across a particular range. 

quency also is swept from 0 to 
200 MHz. 
It’s well known that a differ¬ 
ential amplifier has good bal¬ 
ance characteristics. Its high 
common-mode rejection ratio 
(CMRR) makes it possible to 
further suppress harmonic 
and intermodulated products. 
Compared to a passively 
loaded mixer, this combina¬ 
tion of mixer and differential 
amplifiers exhibits excellent 
performance. The relative 
amplitude (amplitude differ¬ 
ence between the fundamen¬ 
tal frequency and the largest 
distortion frequency) is typi¬ 
cally at least 50 dB. But it’s 
only 30 dB or less in the case 
of a passive load mixer. Fig¬ 
ure 2 illustrates the measure¬ 
ment result when the IF fre-

2. THE MEASURED frequency results at the IF output (IF frequency 
is 16.7 MHz and RF freauency is 449.7 MHz) proves that the 
harmonic and intermodulation products are well-suppressed. 

3. WHEN THE RF FREQUENCY IS SWEPT, amplitude ripple within 
the IF bandwidth (0 to 200 MHz) is less than 0.5 dB. 

the IF filter. But the 
performance of the 
mixer can be dramati¬ 
cally affected by the 
mismatching and con¬ 
version loss because of 
a changing operating 
point. In a broadband 
system, as the RF input 
frequency is swept 
across a certain range, 
it’s very difficult to 
keep all of the distor¬ 
tion products out of the 
IF bandwidth. In this 
case, a method for sup¬ 
pressing the distortion 
products becomes sig¬ 
nificantly important. 

This Idea for Design 
provides a simple, low-
cost method for solving 
this problem (Fig. 1). 
Two different amplifier 
stages are used as the 
load of the mixer 
TUA2017 or MTI3006 
(products developed by 
Siemens Co.). The LÒ 
frequency is fixed at 
433 MHz, because a 
commercial SAW oscil¬ 
lator at 433 MHz can be 
used as a local oscillator 
(it’s not included here). 
If the RF frequency is 
swept from 433 to 633 
MHz, then the IF fre¬ 

quency is 16.7 MHz (RF frequency is 
449.7 MHz). This result measured by 
the HP spectrum analyzer proves 
that the harmonic and intermodula¬ 
tion products are well-suppressed. 

Resistors R4, R5, RI 1, and R12 
are used as the shunt feedback to ob¬ 
tain the flat output amplitude when 
the RF frequency is swept. Figure 3 
gives the result measured by the 
spectrum analyzer. The amplitude 
ripple with the IF bandwidth (0 to 
200 MHz) is less than 0.5 dB. 

AUTHORS 

Ideal submissions contain 1-1 
1/2 pages of single-spaced 
typewritten text and one or two 
circuit diagrams, tables, plots or 
listings. 

Design ideas submitted should 
be intended to be freely used by 
our readers and should not 
contain proprietary or patented 
material, or material intended-
for-patent. 

Send your ideas to: 

Ideas-for-Design Editor 
Electronic Design 
611 Route 46 West 
Hasbrouck Heights, N.J 07604 

FAX: (201) 393-0204 
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INDUSTRY’S ONLY 5-PIN SOT CMOS 
SWITCHES WITH 20Q ON-RESISTANCE 

The Industry’s Only Low-Voltage Switches Guaranteed for 2V Operation 
Devices in Maxim's new family of low-voltage single-pole/single-throw (SPST) switches not only feature 
normally open (NO) and normally closed (NC) functions, but are available in 5-pin SOT23 packages. The ultra-small 
package makes these new switches ideally suited for applications such as PCMCIA cards, cellular phones, modems, 
and hand-held portable equipment. The improved low on-resistance at low voltage greatly reduces on-resistance 
variations that cause distortion in audio applications. Two on-resistance ranges are available (250Q and 20Q), and 
maximum leakage currents are only 1nA at +25°C or 10nA at +85°C. In addition to the small 5-pin SOT23 package, 
these parts are available in 8-pin plastic DIP and SOIC. 

Complete SPST Switch in a 5-Pin S0T23 Package 

Single Supply 

LOGIC 

INPUT 

SWITCH STATE 

MAX4501/14 MAX4502/15 

Low OFF ON 

High ON OFF 

ON-RESISTANCE vs. SIGNAL VOLTAGE 

Low on-resistance reduces harmonic distortion 
in audio systems and reduces signal errors in 
data-acquisition systems. 

Dual Supplies 

com— II 

NC— II 

V— II 

- V+ 

- LOGIC 
CONTROL 

LOGIC 

INPUT 

SWITCH STATE 

MAX4503/16 MAX4504/17 

Low OFF ON 

High ON OFF 

Choose the Best 5-Pin SOT for Your Design 

PART FUNCTION 

OPERATING 

SUPPLIES 

(V) 

ON-RESISTANCE 

(Q max) 

LEAKAGE 

CURRENT 

(nA max) 

PIN-COMPATIBLE 

UPGRADE 

MAX4501 SPST (NO) +2 to +12 250 1 TC7S66F 
MAX4502 SPST (NC) +2 to +12 250 1 TC7S66F 
MAX4503 SPST (NO) ±2 to ±6 250 1 DG418DY 
MAX4504 SPST (NC) ±2 to ±6 250 1 DG417DY 
MAX4514 SPST (NO) +2 to +12 20 1 TC7S66F 
MAX4515 SPST (NC) +2 to +12 20 1 TC7S66F 
MAX4516 SPST (NO) ±2 to ±6 20 1 DG418DY 
MAX4517 SPST (NC) ±2 to ±6 20 1 DG417DY 

FREE Mux & Switch Design Guide-fónf 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. 
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Neither Should You, 

They Didn’t Settle^ 
xd for Second Bost 

. 0 0

Price/Performance 
Leadership 

With a complete family of 32-bit RlSController” 
and 64-bit Orion'” microprocessors, as well as a 
host of development tools to choose from, IDT 

EZ EVAL Offer 
Now it’s easy to test IDT 
RISC CPUs. Call to qualify 
for a 60-day EZ EVAL KIT 
trial, which includes a 32- or 64-bit 
evaluation board, 

HEB 

Integrated 
Device 
Technology, Inc 

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

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 

www.ldtxom Kit Code *5271 



PEASE PORRIDGE 
BOB PEASE 

What's All This 
Thermistor Stuff, 

resistor is feasible. Try Rb2 = 0, and Rc 

= 499 Í2. As this Z is kind of low to drive, 
you might try a 5-kQ temp compensat¬ 
ing resistor as Rbl , and 2.49 kQ at Rc. 

I explained that these little tem¬ 
perature-compensating wire-wound 
resistors are available from the same 

Anyhow? 
Well, I must admit that I almost 

never used thermistors, over 
the last 30 years. I knew some 

guys that did use them, but the things 
they were doing, I was not. Finally in 
1980, a friend of mine was having a lot 
of trouble, trying to make some tem¬ 
perature-compensated log amps. Since 
he was only trying to cover a moderate 
temperature range, I figured I could 
get some thermistors to help him out. 
He had some bad temperature drift 
problems. His circuits were not behav¬ 
ing as expected. It turned out that he 
had some 1.5-Meg resistors that looked 
just like metal films— but they weren’t. 
They were carbon films, with a hombly 
big tempco. When he put in good metal 
film resistors (better than 100 ppm/°C), 
his problems went away. We didn’t 
need thermistors, after all. But if I did 

BOB PEASE 
OBTAINED A 
BSEE FROM MIT 
IN 1961 AND IS 
STAFF 
SCIENTIST AT 
NATIONAL 
SEMICONDUCT¬ 
OR CORP., 
SANTA CLARA. 
CALIF. 

need them, I could 
have used them. 
More recently— 
yesterday, in fact— 
a guy asked me, 
how can he make a 
precision current 
meter at the 10-pA 
level? He needed to 
do 0.1% accuracy. I 
asked him, surely 
the LMC662 is in¬ 
expensive and has 
low-enough Ib? He 
said he had just dis¬ 
covered that ampli¬ 
fier, and it would 
improve both his 
error budget and 
his cost budget— 
EACH by a factor 
of 10 over the am¬ 
plifier he had been 

using. Now all he had to find was a good 
resistor with low tempco. He had been 
using some 100 gigohm (100k megohm) 
resistors, but the tempco was -2500 
ppm/°C. Then he found that these re¬ 

sistors had bad voltage coefficients— in 
the range of 0 to ±10 V, the resistance 
varied 30 percent. Hey, we all take 
Ohm’s Law for granted, but not all re¬ 
sistors obey it! 
He had already figured out that he 

had to buy some resistors that were 
stable and linear. He told me that he 
knew he could get an effective feed¬ 
back resistance of 100k megohms, by 
getting some good 1000-megohm re¬ 
sistors, and connecting them with a 
Noise Gain of 100, using the classical 
TEE network (Fig.l). The Noise Gain 
is 1 + Rh/Rc, so the effective feedback 
resistor = Ra x Noise Gain. (This is as¬ 
suming Ra is MUCH higher than Rb 

or Rc ; then you don’t have to compute 
the Wye-Delta Transforms of every 
resistance.) 

I figured I might be able to give 
him some advice on how to get better 
results, using available resistors. I 
suggested that a Noise Gain of 1.1 to 2 
is fine; a Noise Gain of 2 to 12 may be 
livable; but a Noise Gain of 100 was 
usually not a great idea. On the other 
hand, he did have to get resistors that 
were at least LINEAR. The tempera¬ 
ture coefficient didn’t have to be low, 
but at least it should be well-behaved. 
Then after he had a resistor that was 
working rationally, he could, I sug¬ 
gested, (all this was by e-mail) easily 
use a TEE network to correct the 
tempco of his main resistor. 

In the case of Figure 1, 1 told him he 
could set up a wirewound resistor with 
a linear tempco of +3400 ppm/°C, in the 
upper leg of his TEE network. If you 
choose the right values of the other re¬ 
sistors, you can do a pretty good ap¬ 
proximation of flattening out the tem¬ 
pco of the gain. For example, if Ra is 
10k megohms at -250 ppm/°C, a l-k£2 

temperature-compensating resistor 
Rbl will work with Rb2 = Rc = 7.5 kil to 
cancel out the tempco of Ra. Cancelling 
out the tempco of even a -2500 ppm/°C 

guys that make precision wirewound 
resistors— just look them up in 
EEM. They’re likely to cost as little 
as $2 (so long as you don’t ask for an 
R value higher than a few kohms). I 
said that these special wirewound re¬ 
sistors would surely help him a lot. 
But he might be able to get the same 
job done with thermistors that cost 
as little as a dollar. 
NOW, hasn’t National been running 

some advertising recently, saying that 
thermistors are obsolete? Well, yes, for 
linear temperature sensing applica¬ 
tions. If you just want a sensor to put 
out 5 or 10 mV/°C, you can do it with 
thermistors, sort of, but only over a 
narrow temperature range. Outside of 
a 30° temperature range, you lose lin¬ 
earity rapidly, because thermistors are 
inherently logarithmic. The new LM45, 
LM50, and LM60* are much more lin¬ 
ear over a wide temperature range 
(-40 to +125°C). Even over just a 40° 
span, thermistors don’t give as good 
linear results. 
On the other hand, in a narrow tem¬ 

perature range, you can use thermis¬ 
tors to compensate in ratiometric cir¬ 
cuits, such as the one shown in Figure 
2. Integrated Circuit temp sensors 
don’t help you there! For example, if 
you have the case of Ra = 10k megohms 
at -250 ppm/°C, you can use a thermis¬ 
tor as shown to fix that. First I put a 1-
kQ metal-film (low tempco) resistor Rc2 

across a thermistor RC3** that is 1 kQ 
at +25°C and changing exponentially at 
(-4.9%/°C). This means that at 35°C, 
the thermistor’s impedance decreases 
to 1 kíl X (1.049) 10. Conversely at +20°, 
the impedance rises exponentially to 1 
kG x (1.049)5. At 15° it will rise to 1 kG 
x (1.049) 10 . (At 0°C, it would get up to 
3.3 kG, and at -25° C, to 11 kG !) 

I made a list of the impedance of 
the 1-kG parallel to the thermistor, as 
a function of temperature. Some peo¬ 
ple might use a spread sheet, but I 
would never do that, because I want 

to get a feel for the numbers. The re¬ 
sult is that the nominal 500-G resis¬ 
tance changes linearly at -9.91G/°C, 
with a fairly small deviation from that 
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PEASE PORRIDGE 
BOB PEASE 

slope (perhaps as big as 1 Q) in the 18 
to 37°C range. Hey, that is a useful 
amount of linear resistive change! 
Now in Figure 2, if you install 10 k 

as Rcl and Rb, the tempco of Rc would 
be -940 ppm/°C. By inspection, this 
would tend to cancel out the tempco of 
a -470 ppm/°C resistor at Ra. There¬ 
fore, with 10 kQ, we are overcompen¬ 
sating. Try 19.1-kQ metal films at Rb 

and Rcp Bingo! (Note, the computa¬ 
tions are easier if the total value of Rc 

and Rb are the same, but I prefer to 
make Rb and Rcj of equal value, be¬ 
cause the tempcos of metal film R’s 
from the same batch tend to match— 
they track better than randomly cho¬ 
sen resistors of different values.) 
(Works even better if you select adja¬ 
cent resistors off the tape!!) 

So if you have a consistent, small 
tempco in one resistor, the TEE net¬ 
work lets you correct the gain’s tem¬ 
pco over a moderate temperature 
range. Admittedly, this is likely to 
work well only over a small tempera¬ 
ture range, perhaps from 15 to 45°C, 
but this engineer had explained that 
range was plenty good enough. 
On the other hand, one advantage 

of thermistors is, that you can do some 
nonlinear corrections. What if the ac¬ 
tual tempco of Ra was -230 ppm/°C at 
+ 15°C, and -270 at +35? (Or, vice 
versa??) It’s well known that if you 
get very far away from the linear zone 
of a thermistor circuit, its gain be¬ 
comes nonlinear. If instead of putting 
a 1-kQ thermistor across a 1-kQ film, 

you use a 1.5-kQ 
film or a 750-0 film 
resistor, I’m sure 
you’d get some 
dandy curvature. 
Something like 
this would be very 
helpful to cancel 
out a case of non¬ 
linear tempco of 
Ra. If you want to 
know what the 
temperature is, IC 
temp sensors are 
quite linear and 
easy to apply. No 
computations re¬ 
quired, no resistor 
networks needed. 
But if you want to correct for the gain 
of an imperfect resistor network, 
thermistors can be pretty useful. 
What about the case where Ra has 

a big tempco of -2500 ppm/°C? That 
is pretty easy to fix, too. If you set Rb 
and Rcl = 1.21 kQ, the tempco of the 
Rb is about -6000 ppm/°C, and this is 
enough to fix the gain. NOW, in some 
cases, an impedance of 2.9 kQ is kind 
of heavy for the op amp to drive, and 
you might even get some self-heating 
in the thermistor. NOT a good idea. 
So you might raise the impedance of 
all those resistors by a factor of 5, and 
use a 5-kQ thermistor. 

Minor item of bad news: the tempco 
of a 5-kQ thermistor is usually not ex¬ 
actly the same as for a 1-kQ thermistor, 
so you might have to compute the net¬ 

work all over again. 
Still, a fairly minor 
amount of work. Less 
than an hour on your 
calculator. Much less 
than that, when you 
get in practice! 
Or, since the tempco of 
Ra was so big, it’s not 
critical if Rb does not 
perfectly match Rcl . 
In this case, you could 
try Rb = 20 kQ, and Rcl 

= 3.01 kQ, and you can 
keep the 1 kQ at Rc2 

and the 1-kQ thermis¬ 
tor at R^. 
So the general rules of 
thumb I am proposing 
here are: 
A. Temperature-com¬ 
pensating wire-wound 

resistors can have big linear tempcos 
such as 3400 ppm/°C (or more, or less) 
and you can use these to compensate 
for undesired tempco errors in a cir¬ 
cuit’s gain, over a broad temperature 
range. 

B. If you put a thermistor in parallel 
with a resistor of about the same value, 
at the temperature of interest, the par¬ 
allel impedance will change at about 
-2000 ppm/°C, fairly linearly for a nar¬ 
row temp range. If you need less tempco 
than that, add a resistor in series. And: 

C. If you have a TEE network, and 
a high-value resistor Ra is changing 
at a certain negative rate TCa, you 
can compensate this with a resistor 
at Rb with a positive tempco about 
twice as big: choose TCb = -2 x TCa, 
OR, a resistor at Rc with a big nega¬ 
tive tempco TCc = + 2 x TCa. This 
rule-of-thumb is applicable if Rb = Re¬ 
lf the ratio of Rb/Rc changes away 
from 1, that factor of 2 will change. 
So, you shouldn’t think that I don’t 
LIKE thermistors. Actually, they are 
quite handy and useful, if you know 
where and how to use them! And the 
engineer tried out this compensation, 
and he agrees it works well. 

All for now. I Comments invited! 
RAP / Robert A. Pease / Engineer 

Address: 
Mail Stop D2597A 
National Semiconductor 
P.O. Box 58090 
Santa Clara, CA 95052-8090 

*For info call 1-800-272-9959. 
**For info call 1-800-DIG-IKEY. 
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Discrete Components 

COMPARE & SAVE 

•Design completion to silicon 

MUX L - hhihh! 
ADC 

DAC Filter 

Orbit Semiconductor, Inc. 169 Java Dr. Sunnyvale, CA 94089; 408 744-1800, fax 408 747-1263 

over 25 
array 
sizes 

Rapid Analog Design-to-Silicon Gets 
Your System to Production Faster 
Orbit’s analog and mixed-signal CMOS arrays speed the development 

of your end product. We offer over 25 array sizes which contain 50 to 5,000 

gates, 5 to 50 Op Amps, plus many other analog components and operation 

down to 1 volt. We also provide discrete KIT parts for breadboarding. 

Our arrays allow faster layout, shorter fab cycle times and reduced 

non-recurring engineering (NRE) costs compared to a full custom. 

Working jointly with our experienced analog design engineers, you can 

achieve design-to-silicon in as little as six weeks. And if any iteration is 

required, Orbit can provide turnaround in just two weeks. For high 

volumes, further cost reduction can be achieved by converting the array 

into a low NRE ($35K-$50K) Orbit full custom mask set. 

FREE DESIGN GUIDE 

800-331-4617 
800-647-0222 CA 

http://www.orbitsemi.com 

|T Orbit ' 
X Mixed-Signal 

Full 
Custom 
ASIC 

Think Analog Arrays 
save time a money 

®RBiT 
ISO 9001 Certified 

Key Decision 
Factors 

Orbit 
Mixed-Signal Array 

Full Custom 
ASIC 

Discrete 
Components 

NRE costs (typ) Low ($15K-$75K) High ($100K-$300K) N.A. 
Prototypes*(typ) Fast (6-18 wks) Slow (24 to >52 wks) N.A. 
Time-To-Market Fast Slow Moderate (8-24 wks) 
Design Risk Minimal High Low 
Price (10K-100K/yr) Low Medium High 

(100K-lM/yr) Low Low High 
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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 Tota | _ 

Mail to: 

ELECTRONIC DESIGN 
61 1 Route 46 West 
Hasbrouck Heights, NJ 07604 
Attn: Jeanne Sico 

or fax: 201/393-6073 

□ Master Charge □ American Express □ VISA □ Check (payable to Electronic Design) 

Account Name _ Recount# _ 

Signature_ 

Name _ _ 

Expiration Date _ 

Title _ 

Company_ __ _ 

Company Address_ 

City _ State _ Zip_ 

Phone_ Fax E-mail 



WALT'S TOOLS AND TIPS 
WALT JUNG 

Getting Net Connected: 
Some Sage Advice On Ins 
And Outs Of Going On-line 
Are you on-line yet? If you be¬ 

lieve all of the Internet hype, 
you’d think that access today 

was like telephone or TV. As of 
this writing, the frenzy hasn’t 
abated— it has escalated. Given 
that, a “how-to” article risks in¬ 
stant obsolescence. Yet, even as 
things change, much stays con¬ 
stant. Below are my experiences 
from a year plus of Net connection. 
It was enough time for me to sam¬ 
ple two major on-line services and 
seven Internet Service Providers 
(ISPs), and also learn about what 
mistakes not to repeat. It may help 
some newcomers to be spared from 
“Net connection” pains. 

There are about five general con¬ 
siderations involved with successful 
Net connection. Here, we deal with 
them from a newcomer’s Windows 
3.1 perspective. For MAC users, 
and/or a broader view, I can recom¬ 
mend Paul Gilster’s The SL1P/PPP 
Connection (Wiley, 1995). These con¬ 
siderations include type of service, 
software/hardware requirements, 
cost and obligations, support issues, 
and dial-in access points. 
The type of service required for 

full graphical Internet access is ei¬ 
ther a Serial-Line Internet Protocol 
(SLIP) connection, or Point-to-
Point Protocol (PPP). These allow 
your computer to talk to a chosen 
ISP through a standard dial-up mo¬ 
dem to Internet-connect. Either can 
suffice, but PPP seems to be moving 
to a de facto standard. PPP is also a 
preferred choice because its PAP 
and CHAP login options eliminate 
scripting.You also need software on 
your computer to provide a Trans¬ 
mission Control Protocol/Internet 
Protocol (TCP/IP) interface and 
Windows Socket (WINSOCK). This 
is usually handled by software 
known as‘“WINSOCKJ)LL” (also 

known as the “dialer,” even though 
it does much more than dial and con¬ 
nect). You don’t want “Shell” access 
either, which is more limited than 
SLIP or PPP. The latter two pro¬ 
vide full Internet services such as 
World Wide Web (WWW) browsing 
and graphical display, as well as 
POP-server e-mail. 

Your ISP can be local, regional, or 
national. In theory, all provide basic 
service, but your best choice will be 
based on all points covered 
below. National on-line ser¬ 
vices such as America On-
Line, CompuServe, and 
Prodigy also act as ISPs, so 
an account with one also 
gets you net connected. F or 
many beginners this could 
be the best route, and you’ll 
also have their proprietary 
services. This point is signif¬ 
icant, as some (such as Com¬ 
puServe) provide valuable 
hardware and software sup¬ 
port functions via on-line forums. 
These on-line services all provide 
easily-installed software, with one-
button ’’turnkey” access. For in¬ 
stallation software, just call the 
listed 800 number. Previously, typi¬ 
cal monthly charges were about 
$10 for five hours, with additional 
hours $2 to 3 more. At the end of 
last year, these services all began 
offering a $19.95/month “unlimited 
Internet” plan. 
The minimum software require¬ 

ments for Net access are a 
Winsock/dialer package, plus a 
browser that includes e-mail. That’s 
it! The browser basically allows you 
to access (browse) web sites (com¬ 
puters on the NET). It also allows 
file transfer via FTP, and to send/re-
ceive e-mail from your personal ad¬ 
dress (jdoe@yourisp.com). The stan¬ 
dard Netscape (recommended) 

browser is available on-line from the 
Netscape site: 
http:llhome.netscape.com 
and is found bundled with many ISP 
starter software packages. Netscape 
has built-in e-mail and newsreader 
functions. The latter allows access to 
USENET news, a “bulletin-board” 
service of about 15,000 plus subjects. 
As for the Winsock/dialer soft¬ 

ware, this is definitely a getting con¬ 
nected task that separates the strong 
from the faint-hearted, should you 
“do-it-yourself.” For minimum 
startup hassle, choose one of the ma¬ 
jor ISPs below. This gets you a self¬ 
installing package that includes a 
Winsock/dialer program. But, if you 
choose to go with a local or regional 
ISP, the Winsock/dialer may be left 
for you to configure from printed or 
on-line instructions, using a package 
such as the shareware Trumpet 
Winsock available at: 

http:llwww.trumpet.com.au/ 
While viable, this can be 
daunting the first time, 
especially with cryptic script 
commands and esoteric 
Internet numeric addressing. 
If not sure, ask the ISP help 
desk about log-on specifics or 
recommended packages. 
In Windows 95, Winsock 
hassle is minimal, because 
this capability is built in. 
Just follow the prompts un¬ 
der “My Computer/Dial-up 

Networking.” 
Hardware requirements are a 

28.8 kbits/s V.34 modem on a 16550A 
COM port, and a fast Pentium or 486 
computer with lots of RAM, and 
(fast) hard-disk space, with sound 
card and speakers optional. A fast 
video system is useful, as is 2 
Mbytes of VRAM, with Windows 
tuned for peak efficiency. But few of 
these are absolutes; you can (slowly) 
cruise the Net with a 14.4 kbits/s 
modem, slow hard disks, and 8 
Mbytes of RAM. 

The monthly cost of Internet ser¬ 
vice dropped dramatically, beginning 
with AT&T’s March 1996 entry. Quite 
simply, their $19.95/month time-un¬ 
limited rate for long distance cus¬ 
tomers set a new standard. Accord¬ 
ingly, others such as MCI have 
followed with similar plans. Both 
AT&T and MCI also have plans 

WALT JUNG 
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WALT'S TOOLS AND TIPS 
WALT JUNG 

where 5 hours/month is free (for 
now) to their customers. IBM’s 
global network is accessible around 
the world, at a (new) $19.95/month 
rate. And, as mentioned above, the 
national on-line services have begun 
offering similarly priced “unlimited 
Internet” options. 
Be careful when shopping 

around, as you might be able to find 
an ISP to better this unlimited 
monthly rate—but be wary! Don’t 
sign up with an unknown ISP for a 
special yearly rate without a trial 
and cancellation option. Too many 
things can happen to sour you— 
poor (or no) phone support, your lo¬ 
cal node is consistently down, the 
e-mail server goes down—these 
things do happen. Beware of setup 
charges, as these seem to be going 
away for ISPs with automated ac¬ 
count creation systems. And, if you 
need e-mail while traveling, an 800 
access phone number is a real help. 
Some ISPs offer it for $6/hour, but 
AT&T’s $4.50/hour rate is a plus. 
Many small ISPs simply have no 
800 service. 

Support can be a real critical 
item with an ISP; when you need it, 
you need it bad. Potentially best is 
a 24-hour, 7-days-a-week 800 num¬ 
ber, but that isn’t everything. Hold 
time is a key factor, as is 
on-line help proficiency. 
Sometimes you need a 1-
on-1 to resolve an issue. 
The worst form of help is 
the local ISP’s “black hole” 
answering machine where 
your questions just (sadly) 
disappear, or black hole e-
mail. I’ve dumped three 
ISPs with those help sys¬ 
tems, so be wary! Do try and gauge 
just what sort of help is available 
before signing up with any ISP, as 
you’ll be living with it. Many ISPs 
also have their own newsgroups, 
useful for broadcasting network in¬ 
formation, and sharing user tips 
and experiences. 
A local dial-in access number is a 

final criteria which can be crucial in 
ISP selection. Make sure that a po¬ 
tential ISP is a local call! Further, 
call the number several times on 
different days/times, noting con¬ 
nect speed. If it isn’t always 28.8 
kbits/s, don’t be totally disheart¬ 

ened. On the other hand, if you 
never see anything higher than 
14.4 kbits/s, don’t consider that 
ISP. Also, note if you ever get a 
busy signal. You shouldn’t if the 
ISP has sufficient lines/modems. 

The World Of Internet 
Providers Is 

Unfortunately Still 
One Of Caveats And 

Cautions. 

For travel access, look either for a 
substantial U.S. city number list or 
a reasonably priced 800 service. 
TIP: Try http:llwww.thelist.com/ 
which itemizes rate structures and 
services. 

So, what’s it boil down to? Pick 
your provider on overall specifics. 
While personal experiences are use¬ 
ful, remember, all ISPs have a bad day 
now and then! Of those listed in the 
table, I have used AT&T Worldnet, 
InternetMCI, and IBM, with gener¬ 
ally good experiences (see the table). 

I don’t care for the InternetMCI 

setup, which rearranges your system 
for a special boot configuration, pos¬ 
sibly conducive to conflicts. On my 
system, I had to reboot (via a multi¬ 
ple CONFIG.SYS) to select Inter¬ 
netMCI. But once it was up and run¬ 
ning, the software performed well. 
InternetMCI comes with a cus¬ 
tomized Netscape, an e-mail pack¬ 
age, E-mail Connection, plus FTP 
and Telnet applications. 
The AT&T Worldnet setup in¬ 

stalls easily, with no special boot 
setup. I’d rate the AT&T setup as 
good in some regards, but with a 
strong caveat if you deem e-mail 

service critical. In mid-July 1996, 
the AT&T E-mail system suffered 
an “E-mail horror,” with numerous 
outages and mailing errors. Due to 
a flood of new users, they initially 
had delays in delivering setup 
diskettes. AT&T Worldnet comes 
with a customized Netscape, and 
Eudora Lite for e-mail. 

I had first tried IBM’s network 
about a year ago, when it was more 
expensive and not fully 28.8 kbits/s 
Upon return, I now find it generally 
better, and less expensive. The IBM 
package comes with a dialer and cus¬ 
tomized Netscape, all of which install 
hassle-free. Of the “Big 3” ISPs, I 
found IBM overall the most respon¬ 
sive to questions. But, they also suf¬ 
fered serious news and e-mail prob¬ 
lems late last year. 

To put the service outage horrors 
into an overall perspective, it ap¬ 
pears that with AT&T and IBM, just 
being big is no guarantee of flawless 
service—perhaps to the contrary. It 
is likely that the operating glitches 
have come due to thousands of new 
users. While over time the problems 
ultimately get addressed, it sure is 
frustrating in the short term. In 
truth, we are still very much in the 
“growing pains” days of Internet 
service. 

At this point in the article, 
it would be reassuring to 
just unconditionally rec¬ 
ommend one provider. But, 
given my experiences (and 
those of others), the world 
of Internet providers is un¬ 
fortunately still one of 
caveats and cautions. In 
fact, many heavy Net-users 
maintain more than one ac¬ 

count, to buy some degree of prob¬ 
lem immunity. Such are the ISP 
facts of life in early 1997. 

While the tips above aren’t the fi¬ 
nal word on getting Net connected, 
they certainly should start you off. 
Do let me know of your own Internet 
experiences, and any questions/ideas 
for future columns 

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. 

NATIONAL INTERNET SERVICE PROVIDERS 
Service 800# Website 

America Online 1 800 827-6364 http://www.aol.com 

CompuServe 1 800 336-6823 http://www.compuserve.com 

Prodigy 1 800 PRODIGY http://www.prodigy.com 

AT&T 1 800 WORLDNET http://www.att.com 

IBM Global 
Netwowk 

1 800 821-4612 http://www.ibm.net.access 

MCI 1 800 955-3565 http://www.internetmci.com 



NEW PRODUCTS 
ANALOG 

New Player Enters 
Audio-Codec Field 
The ST1675 multimedia audio codec is 
the first in a line of PC-based multime¬ 
dia products from a company that pre¬ 
viously created custom designs for oth¬ 
ers. The IC offers a full-duplex, 16-bit 
stereo ADC and DAC with a two-
channel DMA interface. The codec, 
which is compatible with industry 
standards, features an on-chip FIFO 
for uninterrupted sound, a byte-wide 
integrated ISA interface, and ADPCM 
compression and decompression. In 
addition, the codec makes it possible to 
mix four stereo and one mono channel. 
Additional components for interfacing 
to an ISA bus aren’t required thanks to 
24-mA bus drivers. The chip does need 
a single supply between 3.0 and 5.5 V. 
A power-down mode is included. It 
comes in 68-pin PLCC packages and 
100-pin TQFPs. Samples are available 
now with production shortly; pricing 
for the PLCC is $8.00 each in 10,000 
lots. FMCG 

SigmaTel Inc., 6101 Hi Courtyard 
Dr.. Bldg. 1, Austin, TX 78730; (512) 
343-6636; fax (512) 343-6199. 
CIRCLE 825 

Precise FET-Input 
Integrating Amplifier 
The I VC 102 is a precision FET-input 
integrating amplifier with on-chip in¬ 
tegration capacitors and low-leakage 
analog switches that convert low-
level input currents into output volt¬ 
ages. The input current is integrated 
for a user-determined period and 
holds the resulting voltage on the in¬ 
tegration capacitor as a lower noise 
alternate to transimpedance ampli¬ 
fiers using op amps. 

The I VC 102 can integrate positive 
or negative input currents, allowing 
various sensors and biasing tech¬ 
niques to be used. Integration capac¬ 
itors can be combined up to 100 pF, 
and external capacitors also can be 
added. Input bias current is typically 
100 fA, enabling extremely low input 
currents to be measured. Nonlinear¬ 
ity is low at 0.005% and noise voltage 
is 10 nVÑHz for 100-pF integration 
and an input capacitance of 10 pF. 
The amplifier’s gain-bandwidth prod¬ 
uct is 2 MHz, with the gain being pro¬ 
grammed by timing. 

Application areas include measure¬ 
ments of photodiodes, ionization cham¬ 
bers, and leakage currents. Package 
options include the 14-pin plastic DIP 
and the surface-mount SO-14. The IC 
is priced at $4.25 in 1000s and is avail¬ 
able immediately, pmcg 

Burr-Brown Corp., 6730 S. Tucson 
Blvd., Tucson, AZ 85706; (520) 746-
llll;fax (520) 746-7401. 
CIRCLE 826 

Low-Voltage Voice 
Codec For Portables 
The 3.3-V ST5090 voice code/decoder 
(codec) features 21-mW operating 
dissipation and 0.5-pA standby cur¬ 
rent. It includes the filter system for 
transmit and receive, an active an¬ 
tialias noise filter, a 14-bit linear 
ADC anil DAC, and 8-bit p-law or A-
law companding converters. The chip 

also incorporates other front-end 
functions needed in a telephone ter¬ 
minal, such as microphone selection 
switch, preamplifier, earpiece driver, 
side-tone circuit, transient suppres¬ 
sor turn-on and -off, ring-tone gener¬ 
ator, and buzzer output. The serial 
control is Micro Wire-compatible, and 
control registers can be changed 
while the device is in standby. Trans¬ 
mit gain is fully programmable up to 
42.5 dB, and the microphone and ear¬ 

piece circuits can be adapted for any 
kind of transducer. The built-in tone 
generator can be programmed to 
produce DTMF and musical tones. 

Among its applications will be GSM 
digital cellular, CT2 digital cordless, 
and DECT digital cordless tele¬ 
phones, as well as other digital, mo¬ 
bile, battery-powered equipment. 
The chip can be configured as either 
a 14-bit linear or an 8-bit companded 
PCM coder. Now in production in a 
28-lead SO-28 and 44-lead TQFP, the 
SO-28 version sells for $4.96 in 10,000 
lots. A bare die version also is avail¬ 
able, as is an evaluation board where 
all of the programmable features can 
be set with mouse clicks on the on¬ 
screen interactive schematic, pmcg 
SGS-Thomson Microelectronics 

Inc., 55 Old Bedford Rd., Lincoln, MA 
01773; (617) 259-0300; fax (617) 259-
4420, Internet: http:llwww.st.com. 
CIRCLE 827 

Transimpedance Amplifier 
Offers High Accuracy 
The IVC102 FET-input integrating 
amplifier has on-chip integration ca¬ 
pacitors and low-leakage analog 
switches that convert low-level input 
current to an output voltage. The am¬ 
plifier integrates the input current for 
a user-determined period and holds 
the resulting voltage on the integra¬ 
tion capacitor for measurement. Typi¬ 
cal applications include amplifying 
sensor cuirent from photodiodes, ion¬ 
ization chambers, and other 
current/charge-output sensors for 
medical diagnostic instruments, in¬ 
dustrial measurement equipment, and 
analytical and scientific equipment. 

The I VC 102 can integrate positive 
or negative input current. Separate 
10-pF, 30-pF, and 60-pF integration 
capacitors can be connected in combi¬ 
nations up to 100 pF. External inte¬ 
gration capacitors also can be used. 
TTL/CMOS-compatible timing in¬ 
puts control the integration period, 
hold and reset functions that deter¬ 
mine the effective transimpedance 
gain, and reset the integration capac¬ 
itor. Typical input bias current is 100 
fA and linearity is 0.005%. The ampli¬ 
fier is available in a 14-pin plastic 
DIP and SO-14 surface-mount pack¬ 
ages for the industrial temperature 
range. Pricing is from $4.25 for lots of 

1000. ML 
Burr-Brown Corp., 6730 S. Tucson 

Blvd., Tucson, AZ 85706; (520) 746-
1111. CIRCLE 828 
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NEW PRODUCTS 
ANALOG 

16-Bit Sampling ADC 
Boasts 4-Channel Multiplexer 
The ADS7825 16-bit sampling analog-
to-digital converter (ADC) comes com¬ 
plete with a four-channel input multi¬ 
plexer, sample/hold, reference, clock, 
and a parallel/serial output micro¬ 
processor interface. It can be config¬ 
ured in a continuous conversion mode 
to sequentially digitize all four channels 
for industrial process-control, test and 
measurement, and analytical instru¬ 
mentation applications. The ADS7825 
can acquire and convert 16 bits to 
within ±2 LSB in 25 ps while consum¬ 
ing only 50 mW. Laser-trimmed scaling 
resistors provide a ±10-V input range 
and channel-to-channel matching of 
±0.024%. Key specifications include ±2 
LSB maximum INL, 16-bit DNL with 
no missing codes, operation from a sin¬ 
gle +5-V supply, and a 50-pW power¬ 
down mode. Priced at $34.50 each in 
lots of 1000, the converter is available 
for the industrial temperature range in 
a 28-pin, 0.3-in. plastic DIP or a 28-lead 
SOIC. ML 

Burr-Brown Corp., 6730 S. Tucson 
Blvd., Tucson, AZ 85706; (800) 548-
6132. CIRCLE 829 

RS-232 Transceiver 
Runs At 1 Mbyte/s 
The MAX3237 data transceiver uses 
internal dual charge pumps and a low-
dropout output stage to ensure RS-232 
output levels for data rates up to 1 
Mbyte/s and higher. The charge pumps 
require only four small external 0.1-pF 
capacitors. In its normal mode with a 
worst-case load of 3 kt 2 in parallel with 
1000 pF, a guaranteed 250-kbit/s data 
rate makes it compatible with PC-to-
PC communication software such as 
Laplink. In its Mbaud operating mode 
and a maximum load of 3 ki 2 in parallel 
with 250 pF, the guaranteed data rate 
is 1000 Mbytes/s. Guaranteed slew 
rate is 24 V/ps in the Mbaud mode. The 
MAX3237 contains five drivers and 
three receivers to provide a complete 
serial port for notebook, subnotebook, 
and palmtop computers. Modems are 
supported by a 1-pA shutdown mode 
in which all receivers remain active. 
The transceiver comes in a 28-pin 
SSOP for commercial and extended-in-
dustrial temperature ranges. Prices 
start at $3.29 each in quantities of 1000 

and higher, ml 
Maxim Integrated Products, 120 

San Gabriel Dr., Sunnyvale, CA 
94086; (408) 737-7600. CIRCLE 830 

Real-Time Clock Is 
Surface-Mounted 
The M48T86 from SGS-Thomson con¬ 
sists of a lithium battery, a quartz crys¬ 
tal, and CMOS circuitry that includes a 
128-by-8 static RAM, a power-fail cir¬ 
cuit, and a real-time clock/100-year cal¬ 
endar circuit with programmable 
alarms. The power-fail circuit monitors 
Vcc and automatically switches to the 
battery when an out-of-tolerance con¬ 
dition occurs. At the same time, the 
chip switches to its write-protect mode 
to prevent spurious write cycles. Pre¬ 
dicted worst-case battery life is over 10 
years at 25°C. The equivalent of up to 
20 discrete components, the device is 
intended primarily for use in PC moth¬ 
erboards to provide the time and date 
functions, inten-upt generation, and a 
scratchpad memory for storing config-
uration parameters. The M48T86 
comes in the company’s SNAPHAT 
package that comprises a JEDEC 330-
mil SOIC containing the silicon cir¬ 
cuitry and a removable pack (with gold-
plated pins) containing the battery and 
quartz crystal. The SOIC is soldered 
using conventional reflow techniques. 
When all board components are at¬ 
tached, the battery package is snapped 
to the SOIC sockets. The M48T86 
PC1/MH1 is available in 10,000-unit 
open order entry for $3.25 each. ML 
SGS-Thomson Microelectronics 

Inc., 55 Old Bedford Rd., Lincoln, 
MA 01 773; (61 7) 259-0300. 
CIRCLE 831 

Chip Set Eliminates 
Jitter In CRT Monitors 
Two ICs from National Semiconductor 
offer a complete deflection solution for 
continuous-sync CRT monitors. The 
LM1292 is a horizontal time-base solu¬ 
tion for controlling the CRT horizontal 
scan rate of continuous-sync video 
monitors with stringent time-base re¬ 
quirements (763 ps at 125 kHz). The 
chip contains a frequency-to-voltage 
converter that controls the frequency 
tracking of an on-chip voltage-con-
trolled oscillator to the incoming hori¬ 
zontal signal. The device automatically 

captures the incoming horizontal sig¬ 
nal over the frequency range of 22 kHz 
to 125 kHz with a single set of external 
components. 

By accepting all common computer 
sync signals without switching be¬ 
tween sync sources, the LM1292 elim¬ 
inates the need for external sync¬ 
stripping circuitry. Other features 
include video mute during resynchro¬ 
nization, undervoltage lockout, and an 
automatic shutdown latch mechanism 
that protects against CRT anode over¬ 
voltage. The companion part, the 
LM1295, is a dc-controlled geometry¬ 
correction system that synchronizes 
all output waveforms to the input volt¬ 
age sync over the refresh-rate range 
of 50 to 125 kHz, with up to 125 kHz of 
bandwith for dynamic input signals. 
The chip provides sawtooth wave¬ 
forms for East-West pincushion, E-W 
bow, and trapezoid and parallelogram 
correction in either positive or nega¬ 
tive polarities. For quantities of 1000, 
unit pricing is $2.75 for the LM1292 
and $2.54 for the LM1295. ml 

National Semiconductor Corp., 
2900 Semiconductor Dr., Santa 
Clara, CA 95052-8090; (800) 272-
9959. CIRCLE 832 

Triple Op Amps Offer 120-MHz 
Band widths At $1 /Channel 
The EL2344C, a low-power triple 

op amp built on the EL2044C family, 
features a conventional voltage-feed¬ 
back topology (so it can be used in feed¬ 
back networks with reactive or nonlin¬ 
ear elements). It will find applications 
in video designs, buffers for ADCs and 
DACs, and high-speed signal process¬ 
ing. Each amplifier channel has a cur¬ 
rent consumption of 5.2 mA and will 
operate on split supplies in a range 
from ±18 V down to ±2 V, and on a sin¬ 
gle supply down to 2.5 V. The output 
voltage swing goes up to ±3.8 V on 5 V 
supplies and ±13.6 V on 15 V supplies. 
Settling time is 80 ns to 0.1% with a 10-
V step; at unity gain, the 3-d B band¬ 
width is 120 MHz with a phase margin 
of 50°. The IC is packaged in 14-lead 
PDIP and SO and is available now, 
with prices of $3.30 for 1000 lots, pmcg 

Elantec Semiconductor Inc., 675 
Trade Zone Blvd., Milpitas, CA 
95035; (408) 945-1323; fax (408) 945-
9305; Web: http://www.elantec.com. 
CIRCLE 833 



NEW PRODUCTS 
COMPONENTS 

Position Transmitters 
Integrate Conditioning 
The HCT line of two-wire, loop-pow¬ 
ered, linear position transmitters in¬ 
clude the sensor and signal-condition¬ 
ing electronics within a 0.75-in. 
diameter hermetically-sealed housing 
for remote operation in 4- to 20-mA 

current-loop applications. The design 
eliminates zero and span potentiome¬ 
ter adjustments while providing lin¬ 
earity better than 0.5% for standard 
linear ranges of 0.25 to 5.00 in. and 
1.0% for 10.00 in. Custom ranges are 
available upon request. Typical appli¬ 
cations include valve-position sensing 
in process control, roll-gap measure¬ 
ment in rolling mills, and slice-lip ap¬ 
plications in paper mills. Unit pricing 
starts at $300.00. ml 

Lucas Control Systems Products, 
1000 Lucas Way, Hampton, VA 
23666; (800) 71*5-8008 or (804) 766-
1500. CIRCLE 834 

Current Transformer 
Is Pc-Board-Mountable 
The SO3006-1 high-ratio (1000 turns) 
toroidal current sensor provides a lin¬ 
ear output voltage (with a low imped¬ 
ance connected across its output) pro¬ 
portional to the ac pass-through 
current. The single pass-through ac 
current range is 2 to 50 A at 50 to 60 
Hz. Lower currents can be monitored 
by passing the monitored conductor 
through the sensor two or more times. 
The maximum current is 50 ampere-
turns continuous or 300 ampere-turns 
inrush for 10 sec. Designed for pc-
board mounting, the SO3006-1 is ter¬ 
minated by two 0.73-in. (1.85-mm) sol¬ 
derable pins for electrical connections, 
and one 0.79-in. (2.0-mm) plastic anti¬ 
rotation pin. The hole for the pass-
through conductor is 0.360-in. (9.14-
mm) in diameter. Overall dimensions 

are 1.50 by 1.0 by 0.45 in. (38.1 by 25.4 
by 11.6 mm), ml 
SSAC Inc., P.O. Box 1000, Bald¬ 

winsville, NY 13027; (315) 638-1300. 
CIRCLE 835 

VCSEL Combines LED 
And Laser Features 
For use in high-speed data communi¬ 
cations, the HFE4080-321 VCSEL 
(Vertical Cavity Surface-Emitting 
Laser) combines many desirable fea¬ 
tures of an LED with those of a laser 
diode. For example, it operates in a 
single longitudinal mode but with mul¬ 
tiple transverse modes that reduce co¬ 
herence and consequent modal noise 

in multifiber applications. The device 
converts electrical current into optical 
power for use in fiber-optic communi¬ 
cations, sensing, and similar applica¬ 
tions. It can operate with inexpensive 
silicon or GaAs detectors, and per¬ 
forms well with some InGaAs detec¬ 
tors. Packaged on a TO-46 header, the 
VCSEL has data rates from de to over 
2 Gbits/s and produces a circularly 
symmetric, narrow-divergence beam. 

The low current requirement allows 
direct drive from PECL, ECL, or 
TTL logic gates. Operating tempera¬ 
ture range is 0 to +70°C. The 
HFE4080-321 is available from stock 
for $24.00 each. ML 

Honeywell Micro Switch Div., 11 
W. Spring St., Freeport, IL 61032; 
(800) 367-6786.CYRCW 836 

Building Blocks Implement 
Switched Capacitor Filters 
The LTC1068 quail universal filter 
IC consists of four identical 2nd-or-
der filters. Each building block, to¬ 
gether with three to five resistors, 
can provide various 2nd-order filter 
functions such as low-pass, high-
pass, bandpass, or notch filters. Up 
to an 8th-order filter can be designed 

using a single power source as low as 
3.3 V. The quad filter building block 
can be used in any application having 
a cutoff frequency of less than 56 
kHz. The center frequency of each 
2nd-order section is tuned by an ex¬ 
ternal clock, with the clock-to-center 
frequency ratio set to 100:1. Using a 
double-sampling technique, the max¬ 
imum input frequency can approach 
twice the clock frequency before 
aliasing occurs. Input noise is less 
than 40 p V rms per 2nd-order sec¬ 
tion, resulting in a dynamic range ex¬ 
ceeding 80 dB even with a 3.3-V sup¬ 
ply. Power-supply current typically 
is 8 mA at ±5 V, and drops to 2.5 mA 
at 3.3 V. Available in a 24-lead PDIP 
and 28-pin SSOP, the device has 
starting prices of $6.15 and $6.35, re¬ 
spectively, in quantities of 1000. ml 

Linear Technology Corp., .1630 
McCarthy Blvd., Milpitas, CA 
95035-7417; (1*08) 1*32-1900, ext. 21*56. 
CIRCLE 837 
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SOFTWARE 

VX-Window System Builds 
Graphical Displays 
VX-Windows 3.0 is an X Window and 
OSF/Motif environment for developing 
complex graphical displays for real¬ 
time applications created using Wind 
River Systems’ VxWorks operating 
system. Version 3.0 provides all of the 
capabilities needed to develop real¬ 
time embedded graphical displays on 
advanced hardware platforms. Appli¬ 
cation areas include medical imaging, 
simulation, monitoring systems, com¬ 
munications, and aerospace/defense. 
VX-Window 3.0 incorporates X ver¬ 
sion 11, release 6 (XI 1R6) and Motif2.0. 
X11R6 supports new features, exten¬ 
sions and performance improvements 
such as security, multi-threading, inter¬ 
nationalization support and desktop 
management. Version 3.0 is compatible 
with the Wind River Systems Tornado 
release of VxWorks, which can be net¬ 
worked with any BSD or Unix host 
system, or any other operating system 
with TCP/IP networking facilities. The 
VX-Windows X Server provides a 
standard interface with a driver that 
can be customized for any specific 
graphics hardware. VX-Windows X 
and Motif libraries are reentrant, with 
library elements provided as archive 
collections and loadable images. Avail¬ 
able for Motorola PowerPC, Heurikon 
MIPS, Motorola 680x0, Sparc, and x86 
CPUs, VX-Windows 3.0 pricing ranges 
from $3750 to $5000. Quantity dis¬ 
counts apply, ml 

VisiCom Laboratories Inc., 10052 
Mesa Ridge Ct., San Diego, CA 
92121; (619) 457-2111. CIRCLE 838 

Development Tools For 
Motorola 68xxx Families 
For prices starting at $1 700.00, Cosmic 
Software Inc. is offering a complete 
Motorola 68HC12 C cross-compiler 
package that includes an optimizing 
cross-C compiler, macroassembler, 
linker, librarian, object inspector, and 
hex-file generator. Also provided are 
object format converters, debugging 
support utilities, run-time library 
source code, and a multipass compiler 
command driver. The package also sup¬ 
ports nonintrusive C source-level de¬ 
bugging with Cosmic’s ZAP for Win¬ 
dows and OSF Motif. Designed for 
embedded-systems development, Cos¬ 

mic’s C tools run on PCs under MS-
DOS/Windows and Unix workstations 
under OSF Motif. Features of the C 
cross compiler include support for 
ANSI/ISO syntax and constructs, sin¬ 
gle- and double-precision floating-point 
math, full reentrance and recursion of 
source code, zero-page objects, and 
code-bank switching. The compiler also 
automatically generates a special write 
sequence for EEPROM objects. Fea¬ 
tures of the ZAP debugger include 
ANSI debugging, source-code brows¬ 
ing, graphical performance analysis, 
chronograms, C trace, and on-line help. 
In addition to the 68HC12, support is 
available for Motorola’s 6809, 6805, 
6808, 68HC11, 68HC16, 68000, and 
68300 microcontroller families. ML 

Cosmic Software Inc.,100 Tower 
Office Park, Suite C, Woburn, MA 
01801; (617) 932-2556. CIRCLE 839 

Enhanced Software 
Creates MAC Applications 
VIP-BASIC 2.0 is an upgraded ver¬ 
sion of the Rapid Application Develop¬ 
ment (RAD) environment of Mainstay 
for creating Macintosh and Power 
Macintosh applications. The new re¬ 
lease supports applications develop¬ 
ment through a direct, forms-based vi¬ 
sual design environment. Included is a 
code translator that converts code 
written in Basic to C code for compila¬ 
tion by Metrowerks Codewarrior, or 
for future use. VIP-BASIC 2.0 allows 
developers to create applications di¬ 
rectly from a Form editor window. A 
palette of FIX tools add interface 
functions, such as radio buttons, check 
boxes, tables, graphics, editable and 
styled text, and sounds. VIP-BASIC 
2.0 gives the user a royalty-free path 
to relational database applications. A 
new built-in mini-version of VIP-BA-
SIC Database Manager provides ac¬ 
cess to relational database functions. 
Up to 32 kbytes of data can be entered 
into the included mini database with¬ 
out having to purchase the full VIP-
BASIC Database Manager, which 
costs $195. VIP-BASIC 2.0 runs on 
68000-based Macintosh or PowerPC¬ 
based Power Macintosh platforms for 
programming with form-based FIX 
tools, precoded functions, integrated 
resource editors, and a Dispatcher¬ 
based application framework. Pro¬ 
grammers can work in a bottoms-up 

fashion. Power Macintosh native ap¬ 
plications can be as small as 10 kbytes. 
The upgrade is available to registered 
users of VIP-BASIC for $95. VIP-BA-
SIC sells for $195. ML 

Mainstay, 951 -A Constitution 
Ave., Camarillo, CA 93012; (805) 
484-9400; fax (805) 484-9488. 
CIRCLE 840 

Design Tool Addresses 
Portable DSP Applications 
The Hypersignal RIDE visual DSP de¬ 
sign tool has been enhanced with PCM¬ 
CIA support for portable DSP applica¬ 
tions. By combining the tool with the 
Bulletdsp PC Card from Communica¬ 
tion Automation & Control Inc., cus¬ 
tom DSP applications can be designed 
and inn on a laptop computer at remote 
sites and in mobile environments. Bul¬ 
letdsp isa 50-M F LOPS T\pe III PCM¬ 
CIA card for high-performance audio 
applications. Based on TI's 
TMS320C32 floating-point DSP, it has 
two stereo CD-quality audio I/O chan¬ 
nels, 1 Mbyte of SRÀM, 4 Mbytes of 
DRAM, and 512 kbytes of flash mem¬ 
ory. Hypersignal RIDE can auto-boot 
the Bulletdsp at power-up via a real¬ 
time application stored in the flash 
memory. The Bulletdsp also can oper¬ 
ate external to a PCMCIA slot with 
only power and ground connections for 
embedded designs. RIDE provides 
complete control over real-time design, 
including memory-map definition, 
linker options, and hardware configu¬ 
ration. RIDE also provides visibility 
into real-time DSP designs with mem-
ory-map usage, dynamic code profiling, 
memory dump/plot, symbol table, and 
design statistics displays. Other fea¬ 
tures include hardware support for si¬ 
multaneous data conversion with data 
streaming to the screen and disk, and a 
graphical operator interface for com¬ 
pleted applications like audio pro¬ 
cessing, signal monitoring, spectral 
analysis, control systems, and field 
testing. Hypersignal RIDE is avail¬ 
able for Microsoft Windows 3.1x and 
95 for prices starting at $1995. The 
Bulletdsp is priced at $895 with 256 
kbytes of SRAM and 128 kbytes of 
flash memory. ML 

Hyperception Inc., 9550 Skillman 
LB 125, Dallas, TX 75243; (214) 343-
8525; e-mail: info@hyperception.com. 
CIRCLE 841 



NEW PRODUCTS 
DIGITAL ICs 

8-Bit Microcontrollers 
Cost Under A Dollar 
Seven new devices have been added to 
the ST62 family of low-cost 8-bit micro¬ 
controllers. All of the devices are avail¬ 
able in a one-time-programmable 
(OTP) form, as well as ROM and 

EPROM versions. Named the ST6200, 
ST6201, ST6203, S6208, ST6209, 
ST6253, and ST6263, the parts aim at 
cost-sensitive applications, starting at 
$0.77 in high volumes (for the ST6203). 
With 1 or 2 kbytes of program memory, 
the chips are housed in 16- or 20-pin SO 
and DIL packages. In addition, all of 
the devices contain the ST62 core 
processor, 64 bytes of data RAM, an 8-
bit timer with 7-bit programmable 
prescaler, and individually program¬ 
mable I/O ports. 

Specifically, the parts are an 
EPROM microcontroller (MCU) 
with analog-to-digital converter 
(ST6200 has 1 kbyte and the ST6201 
has 1.5 kbytes); an MCU (ST6203); an 
OTP MCU (ST6208); an OTP MCU 
with an analog-to-digital converter 
(ST6209); an OTP MCU with an ana¬ 
log-to-digital converter and auto-re-
load timer (ST6253); and an MCU 
with an analog-to-digital converter, 
auto-reload timer, EEPROM, and an 
8-bit synchronous peripheral inter¬ 
face. Complete development tools 
and environments are available. RN 
SGS-Thomson Microelectronics 

Inc., 55 Old Bedford Rd., Lincoln, 
MA 01 773; (61 7) 259-0300. 
CIRCLE 842 

Low-Power Support 
Packs Logic And Memory 
Offering a standby current drain of 
just 1 pA, the ZPSD304RV program¬ 
mable system device (PSD) provides a 

low-power collection of resources for 
16- or 8-bit systems. On the chip are 
256 kbytes of EPROM, a programma¬ 
ble address decoder, 19 individually 
programmable I/O port pins, and a 
programmable interface that can be 
configured to any 16-bit processor 
from Philips, Motorola, Intel, and other 
companies. The chip also includes I/O 
port reconstruction logic and a mem¬ 
ory mapper that allows the EPROM to 
be placed anywhere in the memory-ad-
dress space. Furthermore, a 4-bit page 
register can be read from or written to 
via the chip’s data bus, and it allows the 
host processor to enlarge its address 
space by a factor of 16. Also on the chip 
is a security bit, which when set allows 
designers to prevent the configuration 
information from being read out. When 
operating, the ZPSD304RV can run 
from supplies that range from 2.7 to 5.5 
V. At the 2.7-V level, the chip con¬ 
sumes just 0.9 mA/MHz. Rut at 3.3 V, 
the cun-ent drain increases to 1.2 mA 
(with a 1-MHz clock). However, that’s 
still 77% less than the power consumed 
by most 3.3-V EPROMs alone. In lots 
of 5000 units, the 250-ns version of the 
ZPSD304RV sells for $14.43 each and 
comes in 44-lead PLCCs or TQFPs. 
Versions are available for both com¬ 
mercial and industrial temperature 
ranges, db 

WSI, 47280 Kato Rd., Fremont, 
CA 94538; Dale Prull, (510) 656-
5400; Internet: http:llwww.wsipsd. 
co»?. CIRCLE 843 

Build Multimedia 
PCs, Including DVD 
DVD is just one of the applications 
that’s suited for a hardware-assisted 
MPEG-2/AC-3 multimedia architec¬ 
ture. To build the complete multimedia 
PC, designers need only couple the ar¬ 
chitecture with a graphics controller 
and a microprocessor. The approach 
taken in the architecture cuts the DVD 

audio and video decoding costs by inte¬ 
grating motion compensation into the 
core graphics engine. It also performs 
many of the tasks previously handled 
by the host processor, thus freeing up 
that CPU to perform other operations. 
This eliminates the need for a stand¬ 
alone decoder and its associated 2-
Mbyte video buffer. The approach re¬ 
duces power, board real estate, and 
overall system cost. The architecture 
will be available in early 1997. rn 

Trident Microsystems Inc., 189 
North Bernardo Ave., Mountain 
View, CA 94043; (415) 691-9211. 
CIRCLE 844 

Pipelined-Burst SRAM 
Doubles Cache Density 
Providing 2 Mbits of cache storage, the 
M5M5V2132 synchronous pipelined 
burst static RAM can operate on cache 
buses that run at up to 133 MHz. The 
chip is organized as 64 kwords by 32 
bits and includes a 2-bit burst counter 
as well as input and output registers. 
Thanks to its 2-Mbit density, the burst 
SRAM can double the level-2 cache¬ 
memory size without increasing moth¬ 
erboard real-estate. To get the high 
density and speed, the chip is manufac¬ 
tured in the company’s SuperCMOS 
process, which combines the best char¬ 
acteristics of bipolar and CMOS tech¬ 
nology with minimum feature sizes of 
0.4 pm. Also included in the chip is a 
snooze-mode, suiting the chip for por¬ 
table applications because it turns off 
the memory when it’s not being ac¬ 
cessed. The burst mode also can be 
switched between the interleaved 
mode needed for Pentium CPUs or the 
linear mode used by PowerPC CPUs. 
I/O pins on the chip are low-voltage 
TTL-compatible and the chip operates 
from a 3.3-V power supply, consuming 
790 mW when clocked at 100 MHz and 
870 mW at 133 MHz. In the 
snooze/standby mode, the power drops 
to 3.3 mW. Housed in a l(X)-lead TQFP, 
the chip fits in a 14-by-20-mm board 
footprint with a lead pitch of 0.65 mm. 
Samples of the chip are available im¬ 
mediately; in sample quantities the 
133-MHz version sells for $19 each, db 

Mitsubishi Electronics America 
Inc., 1050 East Arques Ave., Sunny¬ 
vale, CA 94086; Narayan Purohit, 
(408) 730-5900. 
CIRCLE 845 

181 

T
R
O
N
I
C
 D
E
S
I
G
N
 /
 J
A
N
U
A
R
Y
 6

,
1
9
9
7
 



l
E
C
T
R
O
N
K
 D
E
S
I
G
N
 /
 J
A
N
U
A
R
Y
 6
,
1
9
9
7
 

NEW PRODUCTS 
COMPUTERS 

CD-ROM Drive 
Offers 12X Speed 
CD-ROM-drive rotational speed con¬ 
tinues to bump up. Although many 
thought that the 8X speed was the 
point where manufacturers would bog 
down because of mechanical and physi¬ 
cal limitations, Toshiba has proved oth¬ 
erwise. The company developed a 12X 
drive that offers a 1.8-Mbyte/s sus¬ 
tained transfer rate, a 115-ms average 
random seek time, and a 125-ms aver¬ 
age random access time. Performance 
is further enhanced using a 256-kbyte 
cache buffer. The drive is available with 
either an ATAPI or SCSI interface. 
The ATAPI model is the XM-5702, and 
the SCSI version is the XM-5701. rn 

Toshiba America Information 
Systems Inc., 9740 Irvine Blvd., 
Irvine, CA 92618; (714) 467-0777. 
CIRCLE 846 

PC Card Holds Cellular 
Phone, Fax-Modem 
Modems that transmit data, fax, and 
voice information are fairly common in 
a PC Card format. Now designers at 
Temic Microsystems have added a cel¬ 
lular phone into the mix. The APM391 

features an analog AMPS cellular and 
land-line compatible phone along with a 
fax-modem that can transmit data at 
rates up to 14.4 kbits/s. Compliant with 
the PC Card standard, Rev. 2.1, the 
card fits into a T\pe III form factor. 
Weighing less than 3 oz., the APM391 
ships with a miniature, removable an¬ 
tenna and three accessory connectors. 
An earphone-microphone jack lets 
users plug in a hands-free headset. A 
15-pin Honda connector allows land¬ 
line data-access-arrangement (DA A) 
operation. Four default operational 
modes are employed: AMPS cellular 
modem, AMPS voice, PSTN voice, and 
PSTN fax-data modem. Production 

& PERIPHERALS 

quantities are available now. OEM 
quantities will sell for under $500. RN 

Temic Microsystems, 2201 Lau¬ 
relwood Rd., P.O. Box 54951, Santa 
Clara, CA 95056; (800) 554-5565, ext. 
11. CIRCLE 847 

Card Combines 28.8-kbit/s 
Fax-Modem With Ethernet 
Two functions are combined on the 
SmartLink Type II PC Card. The card 
offers a 28.8-kbit/s fax-modem and Eth¬ 
ernet capabilities. With the card, a PC 
Card-equipped system can connect re¬ 
motely to a LAN, or directly to the net¬ 
work through 10Base-T. The card sup¬ 
ports Novell Netware, IBM LAN 
Server, Banyan Vines, and Microsoft 
Windows For Workgroups. The EI A 
Class 1 and 2 modem supports full-du¬ 
plex operation, while the fax portion 
complies with the Group III standard. 
The card also is compatible with most 
cellular phones. Low power consump¬ 
tion (750 mW) combined with an auto¬ 
matic sleep mode (less than 70 mW) help 
extend the battery life of the portable 
system. Available now, the SmartLink 
combination 28.8-kbit/s fax-modem and 
Ethernet card is priced at $399. RN 
Archtek America Corp., 18549 

Gale Ave., City of Industry, CA 
91748; (818) 912-9800. CIRCLE 848 

MO Drive Measures 
Just One Inch High 
In a package that measures just 1 in. 
high, the MOS330E is a 3.5-in. fonn fac¬ 
tor, 230-Mbyte, rewritable magnetoop¬ 
tical (MO) disk drive. Powered by a 5-V 
source, the drive can be integrated into 
small fanless designs. The drive’s ran¬ 
dom seek time is rated at 27 ms, with a 
sustained data-transfer rate of 2.4 
Mbytes/s. Because the unit is 100% 
ISO-standard compatible, it operates 
with all standard 128- and 230-Mbyte 
media in both read and write modes. 
The MOS330E employs the patented 
Super Fine Pickup (SFP) mechanism. 
This device incorporates one servo that 
handles both the course and fine posi¬ 
tioning. The servo is built without any 
analog circuitry, resulting in a reduced 
parts count and power draw. The drive 
is rated for 50,000 power-on hours. 
With built-in SCSI termination and a 
256-kbyte cache buffer, the MOS330E 
MO drive sells for $260 each in large 

quantities, rn 
Olympus Image Systems Inc., 

Two Corporate Center Dr., Melville, 
NY 11747; (800) 347-4027 or (516) 
844-5000. CIRCLE 849 

Network Computer Works 
With Dual Displays 
With the ability to support two 21-in. 
monitors, the XP400D network compu¬ 
ter doubles the screen area of traditional 
high-resolution X terminals. Designed 
for mission-critical applications, the 
XP400D is aimed at such markets as 
process control, finance, and banking. 
The two displays can be housed either 
side by side or stacked, with the data 
scrolling seamlessly using one keyboard 
and mouse. The system is designed so 
that there’s no compromise of perfor¬ 
mance. With two complete video subsys¬ 
tems and twice the normal amount of 
video RAM, the XP400D offers up to 
1600-by-1200-pixel resolution at 75 Hz 
and 8-bit color on each monitor, for a total 
resolution of3200 by 1200 pixels in hori¬ 
zontal arrangement or 1600 by 2400 pix¬ 
els in vertical arrangement. Other fea¬ 
tures include a 40-MHz R3000 RISC 
processor, 8 Mbytes of RAM (expand¬ 
able to 136 Mbytes), 4 Mbytes of VRAM, 
and a twisted-pair 10Base-T Ethernet 
interface. Available now, prices start at 
$3345 for a single-monitor configuration 
or $7145 for a dual-monitor setup. RN 

Tektronix Inc., P.O. Box 500, 
Beaverton, OR 97077; (503) 627-2779. 
CIRCLE 850 

ZV-Enabled PC Card 
Permits MPEG-1 Video 
The Media Express MPEG-1 PC 
Card connects to a Zoom Video-en¬ 
abled PC Card slot to deliver full 
multimedia functions, such as 30-
frame/s video and CD-quality sound. 
The Zoom Video (ZV) specification 
offers a 1.2-Mbit/s bandwidth for full¬ 
screen video and 250 kbits/s for two-
channel, 32-bit stereo audio. The card 
attains the high performance by con¬ 
necting directly to the PC’s graphics 
subsystem. The card is built with the 
Explorer chip set from Sigma De¬ 
signs. Available now, the Media Ex¬ 
press MPEG-1 card sells for $249. RN 
Apex Data, 4305 Cushing Pkwy., 

Fremont, CA 94538; (510) 623-1231. 
CIRCLE 851 

182 



NEW PRODUCTS 
POWER 

Broad Battery Options 
Power Portables 
A line of battery options for portable 
communication devices gives design¬ 
ers the flexibility to customize power 
sources for specific applications. The 
Energizer power options include cus¬ 
tom battery-pack designs, assembly 
capabilities, and a broad aftermarket. 
Currently offered are five battery¬ 
power options including two battery¬ 
pack choices— nickel cadmium and 
nickel metal hydride— as well as three 
single-cell choices, including alkaline, 
lithium, and NiCd. Call for samples, 
pricing, and delivery information, dm 

Energizer Power Systems, P.O. 
Box 667850, Charlotte, NC 28266-
7850; (800) 677-6937. 
CIRCLE 852 

Lead-Acid Battery 
Has 8-Year Expectancy 
The CFM12V29, a 12-V, 29-Ah bat¬ 
tery, has an 8-year life expectancy at 
25°C for standby applications. The 
battery provides hundreds of 

charge/discharge cycles for portable 
or cyclic use. It’s available in a fire-
resistant case material for UPS and 
telecom applications. The fire-resis¬ 
tant version fits in many telecom cab¬ 
inets, including the SLC96 series. VB 

Eagle-Picher Industries Inc., P.O. 
Box 130, Seneca, MO 64865; (417) 
776-2256. CIRCLE 853 

Step-Up Converters 
Use Single NiCd Cell 
The MAX848 and MAX849 step-up 
dc-dc converters each generate a fixed 
3.3-V or adjustable 2.7- to 5.5-V output 
from an input of one lithium-ion cell or 
one to three NiCd/NiMH cells. Either 
IC enables a portable phone to operate 
on one cell instead of two. Synchro¬ 
nous rectification provides an effi¬ 

ciency gain of 5% over comparable de¬ 
vices operating with simple diode rec¬ 
tifiers. Current capability of the inter¬ 
nal n-channel MOSFET power switch 
is 0.5 A for the MAX848 and 1 A for 
the MAX849. Input voltages can 
range from 5.5 V down to 0.7 V. A dual¬ 
mode operation offers a selection of 
pulse-frequency modulation or pulse¬ 
width modulation at a fixed frequency 
of 300 kHz. For tighter noise control, 
the internal switch can be synchro¬ 
nized to an external clock of200 kHz to 
400 kHz. In standby, a pulse-skipping 
mode maintains a voltage output while 
drawing a quiescent current of 150 pA. 
The converters each include a two-
channel, serial-output ADC for moni¬ 
toring battery voltages. A comparator 
function monitors the converter’s out¬ 
put voltage and generates a power¬ 
good output. MAX848 and MAX849 
come in 16-pin narrow SO packages 
for the extended-industrial tempera¬ 
ture range. Prices start at $2.50 each 
for quantities of 1000 and higher, ml 
Maxim Integrated Products, 120 

San Gabriel Dr., Sunnyvale, CA 
94086; (408) 737-7600, ext. 6272. 
CIRCLE 854 

PCMCIA Power Switches 
Boast Low Cost 
Two PC Card power-interface switches 
provide a PCMCIA integrated power¬ 
management solution for interfacing to 
PC Cards used in applications such as 
desktop and portable computers and 
PDAs. The TPS2205I has a parallel 
control interface that is compatible 
with controllers from Texas Instru¬ 
ments, Cirrus Logic, and Intel, while 
the TPS2206I has a serial control inter¬ 
face for use with CardBus controllers. 
The LinBiCMOS devices allow the dis¬ 
tribution of 3.3-V, 5-V and/or 12-V card 
power to PCMCIA cards. Both ICs 
meet the proposed industry standard 
for a 3-W (6(X)-mA) limit to the amount 
of power a PC Card can draw. A 3.3-V 
mode of operation allows 3.3-V switch¬ 
ing without the need for 5 V for low-
power system designs such as sleep 
mode and pager mode. Packaged in a 
30-pin SSOP, the power switches are 
priced at $3.61 (TPS2205I) and $3.87 

(TPS2206I) for lots of l(XX). ml 
Texas Instruments Inc., P.O. Box 

172228, Denver, CO 80217; (800) 477-
8924, ext. 4500. CIRCLE 855 

Triple Supply Controller For 
Portable Computers 
The L4992 triple power-supply con¬ 
troller is a power-management package 
that includes synchronous rectification, 
PWM switch-mode power-supply con¬ 
trollers for 3.3 V, 5.1 V, and 12 V, and a 
linear regulator. The switching regula¬ 
tors operate at 200 kHz or 300 kHz us¬ 
ing the internal oscillator, or an external 
synchronization source for higher fre¬ 
quencies. Synchronous rectification and 
a selectable pulse-skipping mode pro¬ 
vide high efficiency over a wide load 
range. 
Peripheral functions include under-

and overvoltage protection and a 
power-sequencing circuit that provides 
proper power sequencing under any 
fault condition. The chip also provides a 
power-good signal and an enable-dis-
able function. A programmable soft-
start circuit is also included. Typical 
standby current is 50 p A. Overall effi¬ 
ciency of the switching regulators tpi-
cally exceeds 95% in nominal load condi¬ 
tions, and better than 90% at light loads. 
Pricing is $4.20 each in quantities of 
25,000. ml 
SGS-Thomson Microelectronics 

Inc., 55 Old Bedford Rd., Lincoln, 
MA 01 773; (61 7) 259-0300. 
CIRCLE 856 

MOSFETs Run Off 5-V Supplies 
Two 30-V power MOSFETs can be 

driven directly from a 5-V microcon¬ 
troller in desktop computers. Housed 
in surface-mount DPAKs, the n-
channel SUD50N03-10 and p-channel 
SUD45P03-15 exhibit very low on-
resistance compared to typical power 
MOSFETs. At a 4.5 gate drive, on-re¬ 
sistance is just 19 mil for the n-chan¬ 
nel part and 24 mil for the p-channel 
device. With the same gate drive, 
maximum current handling is 15 A 
for the SUD50N03-10 and 8 A for the 
SUD45P3-15. 

Samples and production quanti¬ 
ties of both devices are available 
now, with lead times of six to eight 
weeks for larger orders. Prices for 
100,000-piece quantities are $1.37 for 
the SUD50N03-10 and $1.53 for the 
SUD45P03-15. ML 

Temic Semiconductors, 2201 Lau¬ 
relwood Rd., P.O. Box 54951, Santa 
Clara, CA 95054-1595; (408) 567-
8220. CIRCLE 857 
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EE Currents & Careers 
■ Exploring employment and professional issues of concern to electronic engineers 

Employment Picture Is Looking 
Up In The Rte.128-Boston Area 
Mike Robinson 

Good times have returned to the 
Route 128-Boston area in Massa¬ 
chusetts. The job market for 

electronics engineers has picked up 
over the past few months, and the de¬ 
mand is now strong. What’s more, it’s 
expected to continue for at least an¬ 
other year. 

“The situation’s the best I’ve seen 
it in a few years,” says Norm Davis, 
an account executive at the Kleven 
Group, Lexington, Mass. Davis, who 
has been recruiting for 25 years, spe¬ 
cializes in placing digital and analog 
engineers with a hardware back¬ 
ground. “For the past three to six 
months, and especially right now, we 
are in an extremely candidate-short 
market.There are many more jobs 
than we have candidates to fill them,” 
says Jeff Rudzinsky, senior vice-pres¬ 
ident at Louis Rudzinsky Associates 
(also in Lexington). Rudzinsky spe¬ 
cializes in placement in the electronics 
and opto-electronics industries and 
has been in the business almost 14 
years (see Table 1). 

Alive And Kicking 
Indeed, Massachusetts’ economy 

has finally completely revived from 
the last recession. “Right now, the 
economy in Massachusetts is doing 
very well,” notes Gerald Fahey of the 
state’s Department of Employment 
and Training. Statewide, the unem¬ 
ployment rate for August and Sep¬ 
tember has been the lowest in years, 
going back to 1991, he points out. The 
rate for September (the latest month 
for which individual state figures are 
available) was 4.2%, seasonally ad¬ 
justed, compared with the current 
U.S. rate of 5.2%. A year ago, the rate 
for the state was 5.3%, versus 5.5% 
nationwide. On an unadjusted basis, 
the Bureau of Labor Statistics of the 

U.S. Department of Labor cites a rate 
of 3.7% for the Boston metropolitan 
area, compared with 4.1% for Massa¬ 
chusetts and 4.9% nationally. A year 
ago, the comparable figures were 
4.8%, 5.3%, and 5.2% (see Table 2). 

“The majority of the jobs are soft¬ 
ware-related, but generally, compa¬ 
nies want EE backgrounds,” Rudzin¬ 
sky notes. Nevertheless, he says, “the 
classic digital design engineers that 
we couldn’t do a thing with two years 
ago are now back in demand, and the 
demand is great in all parts of the 
electronics industry.” Davis agrees. 
“It’s gone from pretty much a total 
buyers’ market down the scale to¬ 
ward the sellers. “Right now, we’re 
seeing all these ads in the papers 
where they’re sucking up to engi¬ 
neers, telling them how wonderful 
they are, whereas a few years ago 
they were saying, if you don’t have 
the exact qualifications we want, plus 
you have to be left-handed, don’t even 
bother sending in a resume.” But, he 
continues, “you’ve still got to be a 
fairly good person.” “Everybody 
wants a three- to five-year or to seven¬ 
year individual,” Rudzinsky says. 

The demand is there for new engi¬ 
neers as well. At the Massachusetts 
Institute of Technology in Cambridge, 
“we’re seeing record numbers of em¬ 
ployers in every industry sector look¬ 
ing for EEs and computer scientists,” 
says Marianne Wisheart, associate di¬ 
rector of recruiting. “Last year we 
had 637 companies come on campus to 
interview our students, and 80% of 
them were looking for EEs. Right 
now, we already have a little over 550 
companies scheduled,” she reports, 
and about 150 of them are local com¬ 
panies or locally based divisions, or 
groups of companies whose headquar¬ 
ters are elsewhere. 

It comes as no surprise that the 
majority of jobs are for software peo¬ 
ple. “The ratio of software to hard¬ 
ware jobs is, I’d say, 5:1 or 4:1,” Davis 
notes. “The people recruiting soft¬ 
ware engineers are running into one 
guy with ten offers, whereas we’re 
having one hardware guy with maybe 
two or three offers.” “For hardware 
folks,” he continues, “it’s not boom 
time, as it is for the software guys, but 
it’s a strong, steady market.” 

As for the types of hardware engi¬ 
neers, “ASIC people have always 
been in demand, especially those who 
are up to date on the latest tools,” 
Davis says. Other areas of demand 
are for FPGA and board designers. 
“But there’s been a really big increase 
in the demand for analog circuit engi-

TABLE 1. TOTAL EMPLOYMENT GROWTH AT 
ELECTRONICS COMPANIES IN NEW ENGLAND 
Sector 1994-95 1994-95 Forecast 

Factory automation 6.4% 3.5% — 

Computer hardware 3.4% 7.8% — 

Defense — 1.8% 2.7% 
Medical' — 4.9% 3.4% 
Photonics 3.9% 4.8% — 

Computer software 11.8% 10.9% — 

Subassemblies and components 6.6% 3.7% — 

Test and Measurement 2.8% 1.2% 
Telecommunications 8.1% 9.0% — 

Note: Figures are for New England companies with under WOO employees, and for New England 

divisions or other units of companies based elsewhere with local employment of less than 1000 
employess, based on company data as of November 1995. 

'Includes makers of nonelectronic equipment and devices. 

' Source: Corporate Technology Information Services Inc. _ 
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TABLE 2. 1996 UNEMPLOYMENT RATES FOR ALL CIVILIAN 
WORKERS—U.S. BUREAU OF LABOR STATISTICS 

SEASONALLY ADJUSTED 
Area Month Current Previous Year Ago 

US. October 5.2% 5.2% 5.5% 
New England September 4.5% 4.4% 5.4% 
Connecticut September 4.9% 4.7% 5.6% 
Maine September 5.1% 5.5% 5.7% 
Massachusetts September 4.2% 4.0% 5.3% 
New Hampshire September 4.3% 3.8% 4.1% 
Rhode Island September 5.1% 5.2% 7.1% 
Vermont September 4.4% 4.3% 4.3% 

NON-SEASONALLY ADJUSTED 
U.S. October 4.9% 5.0% 5.2% 
New England September 4.3% 4.2% 5.1% 
Connect cut September 4.4% 4.9% 5.1% 
Maine September 4.1% 4.4% 4.7% 
Massachusetts September 4.1% 3.9% 5.3% 
New Hampshire September 4.0% 3.6% 3.7% 
Rhode Island September 5.1% 4.7% 7.0% 
Vermont September 3.9% 3.8% 3.7% 
Boston metropolitan area September 3.7% 3.4% 4.8% 
Unemployment rates for the U.S. were updated on Friday, December 6, 1996 Unemployment rates for 
New England, states and metropolitan areas were updated on Tuesday. November 26, 1996. (Both 
updates were too late for inclusion in this issue.) 

neers pretty much across the high-
tech biz," he says. “It’s kind of a sur¬ 
prise, but not really, because wherever 
the real world meets the electronic 
[digital] world, analog’s important.” 

Davis also says that there’s a very 
strong demand for developers of real¬ 
time embedded firmware and that 
companies are mostly looking for 
BSEEs. “We’re also seeing a demand 
for diagnostic people again, the guys 
who develop the software that tests 
the hardware so that the customer 
can run the diagnostics and swap in a 
board or a few boards. There’s always 
been a demand, but it waned some¬ 
what the past couple of years. Now it’s 
starting to rise again. “There’s also a 
new type of profession,” Davis says, 
“a hybrid of a diagnostic person and a 
design verification type.” 

Everyone agrees the demand is 
across the board in all sectors of elec¬ 
tronics. Data communications and 
telecommunications are very strong, 
Davis says, despite the consolida¬ 
tions that have taken place. “Compa¬ 
nies keep buying companies, but the 
employment situation is still strong.” 

Wisheart sees a lot of activity in the 
multimedia and Internet areas, as 
well as in data communications and 
telecommunications. “I think the de¬ 
fense area’s pretty strong,” Rudzin-
sky says. “There’s been a great misun¬ 
derstanding. People think the defense 

industry’s way off; in reality, it’s not. 
The building of offensive weapons has 
been curtailed and the military bud¬ 
gets have dropped, but some of the 
defense companies are now finding 
ways to transfer the technology 
they’ve developed to the commercial 
market. They’re all trying to branch 
out and diversify.” 

Both Rudzinsky and Davis point 
out that Raytheon’s Electronic Sys¬ 
tems Group in Tewksbury has a big 
contract from the Federal Aviation 
Administration for air-traffic control 
systems in the U.S. and a major con¬ 
tract from Brazil for a surveillance 
system to monitor the Amazon rain 
forest. “They’re hiring like crazy," 
Davis says. Despite the consolida¬ 
tions, “my activity with Raytheon has 
remained steady,” says Rudzinsky. 
“The computer industry is not down¬ 
sizing as it has in the past. It’s continu¬ 
ing to move along at a nice level pace,” 
says Rudzinsky. 

To Davis, it looks as if “the com¬ 
puter industry is starting to come 
back. We’re seeing more activity 
there.” Sun Microsystems, for one, “is 
looking around for a few places here 
to put some engineering groups,” he 
notes. In fact, in mid-November last 
year, Sun announced an agreement to 
buy land in Burlington, Mass, to house 
as many as 4000 employees. (Sun cur¬ 
rently has 1000 emplyees in Chelms¬ 

ford, Mass.) The company said it 
would grow gradually as needed 
“Data General made some money this 
year(1996),” he continues, “and it has 
all kinds of things going on, including 
joint ventures with the likes of Intel 
and Compaq.” He also says that Stra¬ 
tus Computer is hiring. MIT’s Wis¬ 
heart notes that Digital Equipment is 
doing well and recruiting, but, she 
adds, “Digital, which used to be 
known as a hardware company, is 
looking for more software engineers.” 

Davis also says that Stratus Com¬ 
puter is hiring. MIT’s Wisheart notes 
that Digital Equipment is doing well 
and recruiting, but, she adds, “Digital, 
which used to be known as a hardware 
company, is looking for more software 
engineers.” “We’re also seeing more 
activity in companies that build sys¬ 
tems for process control and medical 
uses,” says Davis, and Wisheart re¬ 
ports that Hewlett-Packard’s medical 
group in Andover is hiring. In addi¬ 
tion, Davis says that “the instrumen¬ 
tation business is always there(it 
doesn’t have the big peaks and valleys 
that other segments have.” 

Rudzinsky and Davis believe the 
strength of the electronics industry 
and the job market for EEs locally 
will continue. “Last year we saw the 
job market pick up to where it was 
reasonable, and this year and maybe 
for another year, maybe 16 months, 
we’ll have boom times. Then maybe it 
will slow down for a year or two, then 
flatten out for a year, year and a half, 
then go back up again.” 

Davis believes there’s reasons for 
optimism beyond the economy’s 
health in general. “The Internet’s go¬ 
ing to take a tremendous amount of 
hardware to make it happen,” he says. 
“Even an optical cable’s not going to 
be enough.” “You’ll definitely see 
growth in multimedia and telecom, 
particularly wireless for the next one 
to two years, even five years,” pre¬ 
dicts Wisheart. Rudzinsky is more 
cautious . “I see the situation continu¬ 
ing for at least the next six months or 
a year. Beyond that, we’ll have to see, 
with the elections over, what happens 
with the economy.” 
Mike Robinson is a freelance 

writer, specializing in reporting on 
electronics technology developments. 
He can be reached at (617) 862-8551. 
e-mail: miker8551@aol.com . 
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Job Hunting on the Internet: All 
Sorts of Opportunities abound 
Eric L Hausler 

Type http:llvnvw.engineeringjobs. com into your web browser and 
you will arrive at the Engineer¬ 

ing Jobs.Com web site, a career 
clearinghouse tailored especially for 
engineers. A click on the company 
employment pages and you are 
greeted with this message. “The 
companies listed here all have per¬ 
manent hiring pages and most of 
them are always hiring.” What fol¬ 
lows is a seemingly endless list of 
links to the Engineering Openings 
pages at companies around the globe. 
Searching for a job on the World 
Wide Web can be that easy. 

The Internet is revolutionizing the 
way that employers and job candi¬ 
dates find each other. Today’s head¬ 
hunter is a search engine that ac¬ 
cepts keywords and returns an 
armload of job opportunities. Ac¬ 
cording to John Sumser, editor of 
Electronic Recruiting News, an on¬ 
line newsletter: 

(http:llwunv.interbiznet.com), 
“there are over 3,500 employment 
related websites, listing over 1 mil¬ 
lion jobs around the net.” Job hunt¬ 
ing on the World Wide Web is becom¬ 
ing a valuable tool for employment 
seekers— “over 40% of all new users 
cite finding a job as a primary reason 
for getting on the Internet, while at 
least 95% of all college job searches 
include the Internet at some level.” 
As search engines become more 

sophisticated, employers are able 
find job candidates that meet their 
qualifications using keywords or 
phrases that search through moun¬ 
tains of online resumes. Until re¬ 
cently, the Internet has been most of¬ 
ten used by high-tech people to find 
jobs with other high-tech companies. 
However, Sumser sees a good future 
for all job hunters on the Web, both 
technical and non-technical. He 
points to the increase in non-techni¬ 
cal employment opportunities listed 
at sites such as AT&T and JP Morgan 
as a positive sign that the Internet is 
becoming the place to find jobs. 

Sumser cites a number of factors 

as contributing to the increased role 
of the Internet in today’s employ¬ 
ment market. “We will be facing 
white-collar labor shortages shortly. 
Demographic shifts, plus decreased 
loyalty, plus increased projectization, 
will equal shorter tenure jobs for at 
least a generation. The web has 
emerged just in time to resolve this 
economic transition.” 

Low-Cost Search 
The average job seeker can post 

his or her resume on one of the Inter¬ 
net’s many recruiting sites for only a 
few dollars per month if that. It is a 
passive way to monitor and apply for 
better opportunities, stay abreast of 
the job market, and still remain safe 
in a current job. 

Employers are also citing other 
reasons why the Internet works for 
them. They are using the net to go 
right to the market with their needs. 
This translates to money saved on 
hiring costs, and streamlines the 
search process. 
Companies can find candidates 

that match their needs profiles right 
away, instead of having to weed 
through an endless sea of resumes. 
Many companies, including Compaq 
Computer, Microsoft, IBM and Texas 
Instruments,to name a few, scan the 
resumes they receive into a huge 
database which can be searched by 
key word or phrase. 

Bill Looney, vice president of Pho¬ 
ton Technology International, Inc., a 
New Jersey manufacturer of propri¬ 
etary electro-optical instruments, re¬ 
cently advertised a position for a Se¬ 
nior Electronics Engineer on The 
Monster Board: 

( http:llvnvw.monster.com). 
The Monster Board is a massive 

career site on the web that offers the 
gamut of employment-related ser¬ 
vices. It currently has more than 
50,000 job postings. Visitors to the 
site can upload or build a resume, 
find employer profiles, search job 
listings by state, industry, company, 
discipline or a keyword, or tap into 

the Monster Board’s vast career-sup¬ 
port databases. 

“The whole process is more flexi¬ 
ble on both sides,” says Looney, ex¬ 
plaining why his company has opted 
to post job openings on the Monster 
Board. “It allows us to find a person 
who more closely meets our needs. 
With the newspaper we get too di¬ 
verse a population of returns. Here 
we can target specific areas for ex¬ 
pansion, and weed out candidates 
that don’t meet our credentials.” 

So far, Photon Technology has re¬ 
ceived high-quality responses from 
their Monster Board listings. He at¬ 
tributes this to the fact that the com¬ 
pany is allowed to post much more 
detail about the job, the company, 
and the qualifications they seek in a 
candidate, than in the traditional 
classified ad. 

IEEE Offers Help 
One of the best places to begin a 

job hunt on the Web is the employ¬ 
ment assistance pages of the IEEE-
USA: 

(http://unvw.ieee.org/jobs.html). 
The IEEE has a national job listing 
service available to its members that 
are posted on nine autoresponse files. 
The job listings are broken down by 
eight regions within the United 
States, and one file with jobs outside 
the United States. To gain access to 
the service job seekers send email to 
the designated Internet addresses, 
and the requested files will be sent 
within a few minutes. The listings 
are updated weekly, and remain 
posted for 30 days. 

The employment assistance pages 
also provide links to other employ¬ 
ment resources and resume data¬ 
bases, an entry-level assistance page, 
employment assistance help files, 
and a regularly updated schedule of 
technical job fairs around the United 
States. Also listed are numerous 
publications, videos and guides that 
will help members identify various 
skills and talents, develop a job mar¬ 
ket, write resumes, improve inter¬ 
viewing techniques and survive 
changing job markets. 
IEEE-USA also has an agree¬ 

ment with Resume Link: 
(http:llvnvw.resume-link.com/ 

or call Resume-Link at (614) 529-
0429). Members can submit their re-
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sumes along with an information 
form that will be placed on a national 
database used by employers to fill 
job openings. 

“The web is increasingly incorpo¬ 
rated into the job hunter’s tool kit,” 
says Electronic Recruiting News 
Editor John Sumser. He envisions a 
future that may include something 
like electronically managed online 
guilds that provide skilled labor 
where and when it is needed. Per¬ 
haps someday in the not-so-distant 
future, a search engine will be able to 
comb all the sites by keyword or 
phrases; for now, you’re stuck 
searching each career site individu¬ 
ally. Whatever the future may hold 
for the job market on the web, there 
is a bonanza of opportunity available 
now. Happy hunting. 

Optimizing your search 
Here are some quick hints to opti¬ 

mize your search: 
•Keep track of the sites you visit by 
bookmarking them. 
•Start out your search on a particular 
site at the Help desk or What’s New 
area to learn about their services. 
•Find out what keywords or phrases 
are the industry buzzwords employ¬ 
ers are looking for and include them 
on your resume. 
•As always, an error-free and easy to 
read resume is essential. 
•Keep written notes of the resumes 
you email or fax including dates and 
addresses, so you can track how your 
job hunt is going. 
•Stay up-to-date on interviewing 
and hiring practices in your industry 
by using resources available on the 
Internet. These career support re¬ 
sources used to cost hundreds of dol¬ 
lars; now they are mostly free. 
•Set up personal search engines on 
sites such as Career Builder and the 
Monster Board. They will notify you 
of new openings in your field. 
•The employment resources on the 
Internet have been designed to help 
you find a better job. Most of them 
are efficient and easy to use. The way 
to find out what works for you is to 
explore the services at a number of 
different sites. 

Searching out the Sites 
There are over 3,500 employment 

related sites on the World Wide Web 

with more going online everyday. 
Here are a few of them to start you 
out in your search. 

•IEEE USA: 

http://www.ieee.orgs.jobs.html 
The IEEE’s employment assis¬ 

tance site has links to a National Job 
Listing Service, Resume Referral 
Services, a special entry-level assis¬ 
tance page, employment assistance 
help pages, job fair listings, and other 
Internet career resources. 

•Engineering Jobs Com: 
http://www.engineeringjobs.com/ 
This site is a mecca for engineer¬ 

ing career information. The site has 
resume linking, job database 
searches, links to other engineering-
related sites, information on profes¬ 
sional societies, and reference help 
for engineers. 

•The Monster Board: 
http://www. monster, com 

Aptly named because it has over 
50,000 job listings. It will track and 
find your own personal job listings by 
region, state or keyword. It allows 
you to build resume and cover letter 
online, will notify you of new listings 
in your field and offers a wealth of ca¬ 
reer support help. No fee for use. 

• Employment Edge: 
http://www.employmentedge.com/ 

employ ment.edge/ 
This site has job listings that can 

be searched by specific field. Be sure 
to stop and read the daily comics on 
your visit. 

•Career City: 
http://careercity.com/ 

Career City lists thousands of 
jobs, and provides career support in¬ 
formation on interviews, writing re¬ 
sumes and dressing for success. 

•Job Banks USA: 
http://jobbankusa.com/ 

Job Banks provides employment 
and resume information to employ¬ 
ers, candidates and recruiters. 

•CareerBuilder: 

http:llwww.careerbuilder.com 
This site has listings and links, but 

also allows you to format a personal 
search engine that will notify you of 

new listings by e-mail. 

•Career Mart: 

http://208.193.201.5l 
Career Mart has listings and ca¬ 

reer support. Career Mart also has a 
resume bank. 

•National Ad Search: 
http://www.nationaladsearch.com 
This site, from the publishers of 

National Ad Search Weekly, offers 
access to some 8,000 to 12,000 help-
wanted display ads from around the 
country. Subscribers can purchase 
blocks of ads of 100 for just $10. 

•E-Span Career Connection: 
h ttp://www. e spa n.co mJ 

E-Span is an all-around career 
site. It has job listings and career 
support services with a wealth of in¬ 
formation. This information includes 
travel and relocation help, local city 
news abstracts, business indexes, 
site links and an online human re¬ 
sources center. 

•HEART/Career Connections: 
h ttp://www.career.com/ 

This site has job listings, hot jobs, in¬ 
teractivejob fail's and employer services. 

•Jobtrak: 

http://www.jobtrak.com 
Jobtrak is a good career resource 

for students and recent college/uni-
versity graduates. Employers have 
teamed up with college/university 
career centers to target graduates or 
students from specific schools. Stu¬ 
dents and alumni must contact their 
university or college career center 
for a password to access employment 
opportunities on Jobtrak. 

•Yahoo- Employment: 
http:www.yahoo.com/Business/Cor-
porations/Employment_Services 
Yahoo is a giant search engine that 

combs the Web for information. This 
is their employment services link. It 
is a good starting point for a more 
general search of the World Wide 
Web for employment opportunities. 

Eric Hausler is a freelance writer 
specializing in writing on issues of 
concern to electrical and electronic 
engineers. He can be reached at (201) 
635-0311. His e-mail address is: 
erich@openix.com. 
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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 

WlREWSS 
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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Electronic Design catalog/literature review 
TRACE 32 DEVELOPMENT TOOLS 
Lauterbach, Inc. 's TRACE32 
development tools cover a 
wide range of CPU families 
for embedded systems. The 
scaleable tool set includes In-
Circuit Debuggers. In-Cir-
cuit Emulators, a Fully Inte¬ 
grated Rise emulator, and a 
Debugger. 

CIRCLE 250 

LAUTERBACH, INC. 

SINGLE BOARD COMPUTERS 
ICP Acquire Inc. is a manu¬ 
facture of single Board com¬ 
puters, provide Backplane, 
rackmount chassis , and 
Industrial Power supplies. 
Including: 3-20Slot BP, 
386/486/Pentium SBC, 
3-20Slot chassis, DC-
12V/24V-48V PS and 85-265V 
AC PS. Contact Allen, phone: 
415-967-7168 

ICP ACQUIRE, INC. 

CIRCLE 251 

PRODUCT LITERATURE AD 
Gage Applied Sciences Inc. is 
the world leader in ultrafast 
data acquisition products for 
IBM PC. Gage offers the 
world’s fastest 12 bit A/D 
card for the ISA and PCI 
bus, with sampling speeds up 
to 100 MSPS and 8 bit A/D 
cards up to 250 MSPS (2 GS/s 
for repetitive signals). Also 
available are complete 
turnkey systems and exten¬ 
sive software drivers. For 
more information call 1-800-
567-4243 
GAGE APPLIED 

CIRCLE 252 

SHARP FIFOs 
First-in, First-out memories 
are just the stuff the no-non¬ 
sense design environment of 
the ’90s is meant to build on. 
Used as data buffers be¬ 
tween systems operating at 
different speeds. FIFOs con¬ 
serve valuable board space, 
streamline design tasks and 
reduce system cost.Sharp’s 
new 1997 IC short Form 
Catalog is packed with infor¬ 
mation about Sharp FIFOs, 
as well as details about our 
entire range of memory prod¬ 
uct. 

SHARP 

CIRCLE 253 

SHARPMICROELECTRONICS 

KEPCO POWER SUPPLIES 
Kepco’s Catalog/Handbook 
1461811 on digital and analog 
instrumentation and modular 
power supplies offers many 
new control options to Auto¬ 
matic-Test systems design¬ 
ers including: VXI. RS 232, 
IEEE 1118 and IEEE 488.2; 
wideband analog pro¬ 
grammable supplies may be 
used as power amplifiers. 
Email: hq@kepcopower. com 
http://www. kepcopower. com 

CIRCLE 256 

KEPCO INC. 

SWITCH CATALOG 
APEM’s 212 page catalog 
contains many extensive 
product lines. Included are 
the following categories; DIP 
& Rotary DIP switches. 
Toggle, Rocker & Lever 
switches, and more. A wide 
selection of process compati¬ 
bles and SMT models are of¬ 
fered as well as numerous op¬ 
tions and accessories. A 
broad family of Control knobs 
is also offered. Complete 
specifications and detailed or¬ 
dering guides for all products 
greatly simplify selection. CIRCLE 259 

APEM 

Free Instrumentation Reference 
The National Instruments 
1997 catalogue features the 
latest versions of the com¬ 
pany’s LabVIEW . LabWin-
dow/CVI,and HiQ applica¬ 
tion software products. New 
products include Bridge 
VIEWTM and LookoutTM 
software packages for indus¬ 
trial automation. In addition, 
our new line of IMAQTM 
products features a complete 
hardware, software, and 
driver software solution for 
imaging. CIRCLE 254 

j NATIONAL INSTRUMENTS 
I-

FAIR-RITE SOFT FERRITES 
New in this edition is our 85 
material, a square loop mate¬ 
rial with good temperature 
stability, available in toroidal 
configuration for a variety of 
applications including con¬ 
verters and inverters. Our 
ferrite tile absorber for EMC 
test chamber applications is 
described in detail. Also note 
the additions of a “hybrid” 
surface mount bead offering 
greater impedance in a 
smaller package capable of 
carrying 5 amps of current. CIRCLE 257 

Fair-Rite Products Corp. 

NEW TEST & MEASUREMENT 
Bozell offers its new 1997 
catalog of test and measure¬ 
ment instruments including 
DMMs, electrometers, preci¬ 
sion sources, voltmeters, 
source-measure units, power 
supplies, switch systems and 
more. Phone: 800/552- 1115. 
FAX:216/248-6168 
http://www.keithley.com 

CIRCLE 260 

KEITHLEY INSTRUMENTS 

1997 SELECTION GUIDE 
Pentek’s new pocket-size 
1997 Product Selection Guide 
describes Digital Signal Pro¬ 
cessing and Data Acquisition 
products for VMEbus, VX-
Ibus and PCI/PMC bus. 
You’ll find quick selection 
guides, capsule specifications 
and functional block dia¬ 
grams. Get the latest infor¬ 
mation on the broadest line of 
DSP processor, I/O peripher¬ 
als and world-class software 
tools. Call (201)818-5900, 
Ext. 532 

PENTEK, INC. 
CIRCLE 262 

BATTERY HOLDERS 
Featured products: SMT 
button cell holders, battery 
snaps, case hardware, com¬ 
puter clock back-up holders, 
multi-cell holders with cov¬ 
ers, auto cigarette lighter 
plugs. For computers, 
alarms, controls, instru¬ 
ments. toys, appliances, ect. 

Hl «un I u in in sI hmk 

♦ft 

CIRCLE 263 

MEMORY PROTECTION DEVICES 

har-pak" Mini Coax Connectors 
HARTING is offering a new 
4 color brochure that graphi¬ 
cally illustrates the new har-
pak® 50Q MINI Coax Con¬ 
nectors System. Detailed 
technical data, drawings and 
part numbers provide com¬ 
prehensive information. The 
system, which provides more 
space efficiency , easy han¬ 
dling, low applied cost and 
application, is design for high 
speed data transfer rates, 
and allows transmissions of 
high frequency signals up to 
2.5 GHz. 
HARTING ELEKTRONIK, INC. Of North America 

CIRCLE 255 

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 
internet site at 
http://www.ecliptek.com/ 
ecliptek/. Phone (714) 433-
12(H), Fax (714) 433-1234, or 
E-mail ecsalesi?’ ecliptek.com 

* 0 
♦ 1 * 
* aT $ 

CIRCLE 258 

ECLIPTEK CORPORATION 

FFT SPECTRUM ANALYZERS 
SRS spectrum analyzers of¬ 
fer 90 dB dynamic range, fre¬ 
quency spans from 191 MHz 
to 100 kHz and a fast 1000 
kHz real time bandwidth. 
The SR770’s low distortion 
(-80 dBc) source generates 
sine waves, two-tone signals, 
white and pink noise, and 
chirps which allow frequency 
response measurements (to 
100 kHz.) with o.o"> dB preci¬ 
sion. Standard features on 
both analyzers include THD, 
1/3 octave, band and sideband 
analysis, GO/NO GO testing. CIRCLE 261 

STANFORD RESEARCH SYSTEMS 

YOUR CATALOG COULD BE HERE 
For information regarding 
this section, circle the 
number below, or call your 
local sale representative. 
Our SALEs Offices are in 
the back of the magazine. 

YOUR COMPANY 

im 



Electronic Design CATALOG/LiTERATURE review 
LCD LIQUID CRYSTAL DISPLAY 
Optrex’s 92-page 1997 LCD 
catalogue offer is the right 
choice of LCD, to support 
your business. Optrex can 
meet all your requirements 
from standard to custom de¬ 
signs in LCD panels and 
modules. Application in¬ 
cludes telecommunication, 
automotive, Office Automa¬ 
tion, Home Appliance, T&M 
instruments and much more. 
Optrex Europe GmbH has 
achieved ISO 9001 certifica¬ 
tion in 1995. CIRCLE 265 

CRYSTAL OSCILLATOR CATALOG 
A new product catalog and 
selection guide from Cham¬ 
pion technologies features 
their full line of crystal oscil¬ 
lators. Technical information, 
specifications and mechani¬ 
cals are featured in this cata¬ 
log for over 60 of Champion’s 
VXCOs, TCXOs, VCTCX< k. 
data clocks and related prod¬ 
ucts. Frequency ranges up to 
155.52 MHz for general pur¬ 
pose to high frequency or 
tight stability applications. 
Phone: 847/451/1000 CIRCLE 266 

MicroSim DesignLab™ 
Interface Technologies dis¬ 
tributes Version 7.1 of 
MicroSim DesignLab and 
MicroSim Pspice A/D with 
Schematics. Version 7.1 
supports long file names in 
Windows 95 and Windows 
NT, includes DXF export, 
enhanced simulation li¬ 
braries, library browser and 
search engine, and auto¬ 
mated move, select and edit 
in MicroSim PCBoards. Call 
1-800-357-1636 or browse 
http://www.i-t.com for more 
information. CIRCLE 267 

OPTREX EUROPE CHAMPION TECHNOLOGIES ' INTERFACE TECHNOLOGIES -i -

YOUR CATALOG COULD BE HERE 
For information regarding 
this section, circle the 
number below, or call your 
local sale representative. 
Our SALEs Offices are in 
the back of the magazine. 

YOUR COMPANY 

MECHANICAL ENCODER 
New product Bulletin #698 
lists the Series 25, single and 
multi-deck encoders. The Se¬ 
ries 25 offers Binary’, Binary 
Compliment and Gray code 
outputs in 1 deck through 4 
decks. Choose from 4 to 36 
switch positions for the se¬ 
lected code output. For an 
economical alternative. The 
Series 25L, single deck de¬ 
sign. provides similar coding 
and position choices. The Se¬ 
ries 25L is priced at $1.25 in 
production quantities. CIRCLE 269 

' GRAYHILL 
I_ 

POWER SUPPLY CATALOG 
Advance Power’s 1996/97 
Power Supply Catalog con¬ 
tains specs on units ranging 
from 15W to several kilo-
watts-including the new 
Rest rei VWF860 mult i out* 
put switch-made power sup¬ 
plies. Catalog also features a 
complete line of rectifiers for 
telecom applications. 

ADVANCE POWER, INC. 

SPICE NEWSLETTER 
The Intusoft newsletter is a 
free publication dedicated to 
discussing topics related to 
the spice circuit simulators. 
Each issue contains applica¬ 
tion notes, technical articles, 
and modeling techniques 
that help engineers simulate. 

CIRCLE 274 

The WavePlex Family 
The WavePlex Family from 
American Microsystems, Inc. 
are highly programmable 
baseband CMOS ICs use to 
create low-cost remote wire¬ 
less links. The WavePlex 
Family includes transceiver, 
transmit-only, receive-only 
and 802.11 compliant wire¬ 
less ICs, as well as support¬ 
ive development boards and 
evaluation radios. For more 
information on the WavePlex 
family, call (208) 234-6920 or 
visit our home page 
http://www .amis.com CIRCLE 272 

AMERICAN MICROSYSTEMS INC. 

r ree application note shows 
how to use in-circuit emula¬ 
tion to isolate real-time 
events. Set clock-edge trig¬ 
gers, and then use trace to 
display system status and 
the source code leading up 
to the event. For immediate 
response: WEB page: 
www.microtekintl.com 
Voice: 800-886-7333 

X86 and 683xx/HC16 Design Tips’ 

CIRCLE 275 

INTUSOFT MICROTEK INTERNATIONAL 

OMRON RELAYS, SWITCHES 
Standard Product Catalog 
shows Omron's most popular 
relays, switches, and sen¬ 
sors. The 176 page catalog 
also includes card readers, 
time delay relays, totalizers, 
limit switches and tempera¬ 
ture controllers. Literature 
sent only to addresses in 
the U.S.A. Omron Electron¬ 
ics, Inc. Call toll-free 1-800-
55-OMRON or e-mail 
EDLit@oei.omron.com 

CIRCLE 270 

OMRON ELECTRONICS, INC. 

TEST & MEASUREMENT 
With 656 pages, the 1997 HP 
Test & Measurement Cata¬ 
log is heftier than ever 
before. It’s loaded with tuto¬ 
rials, descriptions, specifica¬ 
tions and prices for more 
than 1,500 HP products and 
services. And it’s free. Call 
(800) 452-4844, Ext. 5034 

CIRCLE 273 

HEWLETT-PACKARD Co. 

ON-LINE CATALOG 
Visit http://www 
keyelso.com and quickly lo¬ 
cate up-to-date Electronic 
Hardware and Interconnect 
Components. Website in¬ 
cludes photos, drawings and 
specifications. Listings in¬ 
clude PCB Components & 
Hardware, Interconnect 
Components, Battery Con¬ 
nectors & Holders, Mechani¬ 
cal Hardware, Panel Hard¬ 
ware plus a monthly product 
spotlight. General informa¬ 
tion such as capabilities are 
clearly defined. CIRCLE 276 

KEYSTONE ELECTRONICS CORP. 

DATA I/O 

MADE TO ORDER 
The Data I/O catalog is the 
direct-order source of afford¬ 
able tools for users of pro¬ 
grammable devices. From 
design software to device 
programming and auto¬ 
mated handling systems, the 
Data I/O catalog offers un¬ 
beatable values on the high 
quality tools to you need. Call 
1-800-332-8246, ext. 806 

CIRCLE 277 

Integrated Suite Of EDA 
Applications r—— 
OrCAD’s integrated suite of 
EDA applications give you 
the full advantage of 32 bit 
performance under all ver¬ 
sions of Windows. They unite 
your entire design flow, from 
design entry to simulation to 
board layout; into a single, _ 
seamless process. Call Or-
CAD DIRECT at 1-800-671-
9505 or visit our web site at 
http://www.orcad.com 

ExSis Si 

stbí 

OrCAD 
CIRCLE 278 

YOUR CATALOG COULD BE HERE 
For information regarding 
this section, circle the num¬ 
ber below, or call your local 
sale representative. Our 
SALEs Offices are in the 
back of the magazine. 

YOUR COMPANY 

m 

.
E
C
T
R
O
N
I
C
 D
E
S
I
G
N
 /
 J
A
N
U
A
R
Y
 6
, 
1
9
9
7
 



U
A
R
Y
6
,
 
1
9
9
7
 

íHECTÜÑICllESIGN CATALOG/LITERATURE REVIEW 
SWITCHING POWER SUPPLIES 
ABSOPULSE 
ELECTRONICS LTD. has 
been designing and manufac¬ 
turing telecom quality power 
supplies since 1982. The com¬ 
plete line includes standard 
or custom DC/DC convert¬ 
ers, AC/DC rectifiers, 
inverters and dimmable back 
light inverters. Please fax us 
your requirements at 
*613-836-7488. ABSOPULSE 

CIRCLE 280 

ABSOPULSE ELECTRONICS LTD. 

YOUR CATALOG COULD BE HERE 
For information regarding 
this section, circle the 
number below, or call your 
local sale representative. 
Our SALEs Offices are in 
the back of the magazine. 

YOUR COMPANY 

DESIGN ANALYSIS HANDBOOK 
“A book that should be on the 
shelf of every digital or ana¬ 
log electronic-system de¬ 
signer.” Frank Goodenough, 
Electronic Design. $49 plus 
$8.50 s&h. Call 800/780-8331 
or visit DAC’s website: 
www.cyberspy.com/~daci 

DACI 

RELIABILITY PREDICTION 
Catalog describes the Rel-
Calc2 software package, 
which automates Mil-HDBK-
217 or Bellcore on your PC, 
and allows quick and easy 
reliability analysis of your 
electronic products. 
Phone: (818)991-0057, 
Fax: (818)991-1281 

T-CUBED SYSTEMS 

C-Programmable Controllers 
Save time and money. Our 
controllers are ideal for con¬ 
trol, test or data acquisition 
applications with a mix of 
analog/digital I/O, relays, 
RS232/485 serial ports. 
LCD/keypads, & pro¬ 
grammed with Dynamic C™ 
from $79. Qty.l 
(916) 757-3737. or Fax: 
(916)753-5141. For 24 Hr. 
data, call from YOUR Fax: 
(916)753-0618. 
ht t p://www ,z world .com 

CIRCLE 294 
Z-WORLD ENGINEERING 

; Fast Turnaround Prototypes 
i At Accutrace your DECI-
! SION comes easy as we give 
i you the Best quality along 
• with Excellent Service and 
i Best Turnaround Time. Our 
i capabilities include SAME 
[ DAY Prototypes Instant 
i Quotes, SMOBC & LPI, 
• Scored Panels Electrical 
i Testing, SMT & Thru Hole, 
1 Complete CAD/DFM, 
[ Gold/Nickel plating, Blind & 
i Burled Vios, UL Approved 
• and more. 
i Tel: 408-748-9600, 
• Fax: 408-748-1982 

¡ ACCUTRACE INC. 

CIRCLE 281 

- c 

saAFday^ 
AIRLINE Mills** 
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SPECIAL OfHRJ 

MACINTOSH-BASED EDA TOOLS 
Get a copy of our new guide 
to Electronics Design on the 
Apple Macintosh. Features 
Design Works schematic 
capture, simulation. PCB 
layout FPGA design and 
other solutions. Call (800) 
444-9064 

CIRCLE 282 

CAPILANO COMPUTING 

CIRCLE 284 

available 
features, 
price list, 
call Yvon 
(407) 649-3335, FAX: (407) 
649-:« 10 

options and 
and a complete 
For information, 
J. Blais Phone: 

THE SMARTEST PROGRAMMER 
The catalog covers our 
entire product line and 
includes comprehensive 
supported device listings, all 

¡ DATAMAN 
I-

CABLE PRODUCTS CAPABILITY 
GUIDE 
Designed to aid engineers in 
their cable, wire, assembly, 
and high-tech interconnect 
applications, this free Cable 
Products Capability Guide 
from Bay Associates, Menlo 
Park, CA, features the com¬ 
pany’s unique products, 
services, materials and 
processes. 

ca«ble« 
bil«i«ty 

CIRCLE 287 

LOW COST 16-BIT 
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, DS P motion con¬ 
trol, 10 UARTs, 100 I ( >s. 
For industrial control, test, 
and data acquisition. Cus¬ 
tomer boards design. Save 
time and money. Phone: 916-
758-0180, FAX: 916-758-
0181. tern^'netcom. com 
http://www.tem.com 

CONTROLLERS 

CIRCLE 285 

TERN, INC. 

ADHESIVES AND SEALANTS 
Master Bond Inc., Hacken¬ 
sack, NJ manufactures over 
3000 grades of adhesives, 
sealants and coatings. Line 
cosists of epoxies, anaeco-
bics, cyanoacrylates, sili¬ 
cones and acrylics. One and 
two part systems are avail¬ 
able. Tel 201-343-8983. 

CIRCLE 288 

BAY ASSOCIATES 

INNOVATIVE INTEGRATION 
Innovative Integration sells 
Blazingly Fast Data 
Acquisition Products. 
FREE DSP & Data 
Acquisition Products 
Catalog Call 818-865-6150, 
Fax: 818-879-1770. 
Email: techsprt@ 
innovativedsp.com or web: 
http://www 
innovativedsp.com 

CIRCLE 290 

¡ MASTER BOND INC. 

! WE SHIP PROTOS SAME 
Imagineering specializes in 
FAST TURNAROUND, 
High Quality, Multi-layer, 
FR4 PC Boards. Other 
Services include SMOBC & 
LPI, Bare Board Electrical 
Testing,Gold/Nickel Plating. 
Scored Panels, Blind & 
BuriedVias, Complete 
i \ U DFMService, U L 
Approved. Remember, 
when TIME & QUALITY 
counts, you can count on 
Imagineering, Inc. Always 
a step ahead. 
Tel:847-806-0003 
Fax:847-806-000 CIRCLE 291 

INNOVATIVE INTEGRATION 

INTEGRATED DEVELOPMENT 
IN CIRCUIT 
EMULATORS FROM 
CACTUS LOGIC 
PROVIDE REAL TIME. 
SOURCE LEVEL 
DEBUGGING FOR 8061, 
68HC11, Z8Q 180,6502,80251, 
AND 8085 FAMILIES OF 
MICROPROCESSORS. 

/N7TGRATW 
DmuMMW 

< IMAGINEERING, INC. j. - --

APPLICATION NOTE 
Covers how to make safe and 
reliable measurements on 
switching power supplies op¬ 
erating on line. Includes such 
difficult measurements as 
upper gate drive and transis¬ 
tor saturation characteris¬ 
tics. Tells how to quantity 
measurement corruption 
caused by high dv/dt com¬ 
mon mode. 1-800-376-7007 

USING THE 
1*55 DIFFERENTIAL AMPLIFIER 
TO MAKE SWITCHING POWER 

SUPPLY MEASUREMENTS 

CIRCLE 293 CIRCLE 292 

CACTUS LOGIC PREAMBLE INSTRUMENTS 

■m 



Electronic Design catalog/literature review 
THERM-O-DISC 
This new 20 page catalog 
showcases Therm-O-Disc’s 
full line of NTC and PTC 
thermistors including disc, 
rod, glass encapsulated, and 
the new surface mount 
configurations, plus inrush 
current suppressors, 
ceramic current limiters, 
linear PTC’s, temperature 
switches, varistors and NTC 
assemblies. Phone: 616-777-
4100, Fax: 616-773-4214 

CIRCLE 295 

THERM-O-DISC 

80186, 80196, 8051 EMULATION 
Signum Systems has re¬ 
leased its 1996 catalog of in-
circuit emulators. This full 
line catalog includes Intel 
processors, Texas Instru¬ 
ments DSP’s Zilog con¬ 
trollers, and National 
Semiconductor HPC family. 
Call (800) 838-8012 for infor¬ 
mation. Internet address: 
ww.signum.com 

USS çg 
SIGNUM SYSTEMS 

CIRCLE 296 

NETRANS™ 
NETRANS™ and 
NETRANSplus'M from 
American Microsystems, Inc. 
provides proven netlist con¬ 
version technology. With 
over 800 FPGA to ASIC con¬ 
versions to date, AMI has the 
most experience and great¬ 
est success rate for netlist 
conversions. For more infor¬ 
mation on NETRANS prod¬ 
ucts, call (208) 233-4690 or 
visit our home page 
http://www.amis.com. 

CIRCLE 297 

AMERICAN MICROSYSTEMS INC. 

YOUR CATALOG COULD BE HERE 
For information regarding 
this section, circle the 
number below, or call your 
local sale representative. 
Our SALEs Offices are in 
the back of the magazine. 

OFF-THE-SHELF-OPTICS 
Free 130 page product 
catalog from Rolyn, largest 
supplier of off-the-shelf 
optics. 24 hour delivery of 
simple or compound lenses, 
filters, prisms, mirrors, 
beamsplitters, reticles, 
objectives, eyepieces & 
thousands of other stock 
items. Custom products & 
coatings also. 
Phone: (818)915-5707, 
Fax: (818)915-1379 

CIRCLE 299 

YOUR COMPANY 

DIFFERENTIAL MEASUREMENTS 
A discussion of single-ended 
and differential scope mea¬ 
surements on ground refer-
nced and floating signals. 
Differential amplifier charac¬ 
teristics such as common 
mode rejection ratio and 
common mode range are cov-
ered. 1-800-376-7007 

UNDERSTANDING 
DIFFERENTIAL 

ME ASUREMENT 
CAPABILITY IN 

OSCILLOSCOPES 

CIRCLE 302 

ROLYN OPTICS CO. 

NEW SWITCHING REGULATORS 
Power Trends Inc., has re¬ 
leased a new 80 page full line 
catalog for its Integrated 
Switching Regulators (ISRs) 
and DC to DC ('onverters. 
The catalog introduces sig¬ 
nificant new products along 
with extensions to existing 
product lines. Complete 
specifications, photos and 
standard applications are 
provided for each product, 
along with mechanical con¬ 
figuration options and order¬ 
ing information. 

3 
POWER TRENDS 

CIRCLE 303 

PREAMBLE INSTRUMENTS 

1997 FLASH DATA BOOK 
The 1997 Flash Data Book 
from Micron Quantum De¬ 
vices, Inc. is now available. 
This updated edition fea¬ 
tures sections on our indus¬ 
try-standard, Intel ©-com¬ 
patible 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 Com¬ 
pact Flash'“ Can! families. 

CIRCLE 305 

MICRON SEMICONDUCTOR PRODUCTS 

POWER TRENDS INC. 

SPECTRUM SOFT WARE 
MICRO-CAP V 
This brochure features Mi¬ 
cro-Cap V, an integrated 
schematic editor and 
Pspice^-compatible analog/ 
digital simulator with ABM, 
magnetics, Monte Carlo, 
stepping, huge parts 
libraries, and schematic 
probing. Browse http:// 
www.spectrum-soft.com for 
more details. 

CIRCLE 306 

SPECTRUM SOFTWARE 

HIGH SPEED. HIGH FREQUENCY 
Maxwell software offers a 
unique, integrated solution 
to the whole spectrum of high 
speed, high frequency elec¬ 
tromagnetic design issues. 
True 3D capability enables 
simulation of large, denser, 
and more complicated struc¬ 
tures, maximizing product 
performance. Contact Ansoft 
at 412-261-3200 or visit our 
Web site at http://www.an-
soft.com 

ANSOFT 
CIRCLE 308 

RF/IF DESIGNER’S 
180 page RF/IF Designer’s 
Guide is looked with informa¬ 
tive features such as practi¬ 
cal articles, definitions of 
terms, environmental and re¬ 
liability test procedures, an¬ 
swers to frequently asked 
surface mount technology 
questions, and more! It also 
containts the most complete 
and up-to-date specifications 
and price information about 
all Mini-Circuits signal pro¬ 
cessing components, to re¬ 
ceive a free Designer’s guide, 
simply call (718)934-4500 

GUIDE 

CIRCLE 309 

MINI-CIRCUITS 

Flat Panel Display Systems 
The best selection of flat 
panel display systems avail¬ 
able! Our new 1997 edition 
‘‘Designer’s Guide to Flat 
Panel Display systems and 
single Board Computers” of¬ 
fers an extensive range of 
OEM/end user flat panel dis¬ 
play solutions: complete flat 
panel computers, plug-in flat 
panel monitors, the latest 
displays and several touch¬ 
screen technologies. Includes 
complete information on our 
PC-compatible single board 
computers. 
COMPUTER DYNAMICS 

CIRCLE 301 

Telecom Solutions Databook 
Teltone’s 224-page Databook 
features a wide range of 
products for network 
interface applications, 
including: DTMF Receivers, 
DTMF Transceivers w/Call 
Progress Detection, MF’ 
Trunk Signaling ICs, Call 
Progress Tone Detectors, 
Line Sensing Relays, test 
tools including Telephone 
Line Simulators and ISDN 
Line Simulators, application 
notes, and more. For your 
copy call 1-800-426-3926 or 
206-487-1515. 
TELTONE 

nimmsii , Solutions 

CIRCLE 304 

FREE T&M PRODUCTS CATALOG 
The 1997 catalog from 
Lecroy offers complete 
technical information and 
pricing on our complete line 
of digital oscilloscopes. Also 
included are technical 
application notes covering 
many topics. 
1-8Ó0-4LECROY 

CIRCLE 307 

LECROY 

YOUR CATALOG COULD BE HERE 
For information regarding 
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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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 



DIRECT CONNECTION ADS 

ELECTRONIC 
DESIGN 

DIRECT CONNECTION ADS 
New Products/Services 

Presented By The Manufacturer, 
lb Advertise, 

Call Kimberly A. Stanger 
At 201/393-6080 

PCI compatible board 

2 channels fa, 50 MsampleVs or 

single channel (a IOO MSPS 
200 MBytes/s transfer over 

Signatec Auxiliary Bus 

IM to SO MHz bandwidth 

512k or 2M sample memory 

Memory expandable to 1 (.B 

using MEM500 
BBMWMWl 

We Supply Solutions! Call 
to discuss your application 
with one of our engineers. 

Corona. C l 91724 LSA 
(9e9)734-3MI 

SIGNATEC CIRCLE 415 

8OC186 
In-Circuit Emulators 

80196 • 8051 • 80186 • Z8 
DSP • HPC • 8085 • Z380 

REAL-TIME IN-CIRCUIT 

DEBUGGING A DEVELOPMENT 

ON-THE-FLY ACCESS TO 

PROGRAM AND 

DATA MEMORY 

REAL-TIME 

FILTERING 

FREE USER SUPPORT 

WINDOWS 

A MOUSE 

USER INTERFACE 

EXTERNAL UNIT WITH NO PLUG-IN CAROS 

OUTSTANDING PERFORMANCE AT A REALISTIC PRICE 

FOR MORE INFO OR TO ARRANGE 
YOUR 10 OAY FREE TRIAL, CALL 

1.800-838-8012 

SIGNUM SYSTEMS CIRCLE 416 

USB 930 
In-Circult 
Emulator 

Emulates all modes of Intel 's 
8x930 family at full speed! 

Call (408) 866-1 820 for a product brochure 
and a FREE Demo Disk. Or download the Demo 
from our web site- http://www.nohau.com. 
Information is also available via Fax, call our 

24-hour Fax Center at (408) 378-2912. 

I 51 E. Campbell Avenue 

I lUnCIU Campbell. CA 95008-2053 

CORPORATION Email: sales@nohau.com 

Real-Time Microprocessor 
Development Tools 

NOHAU CORPORATION CIRCLE 412 

More 
Brains 
Less 
Bucks 
Plug our C-programmable SmartCore Microprocessor 

Core Module into your custom-designed application for 

the fastest product development. 

• On-board processor, power control, time/date clock, timers. 

OAR'S, DMA... Everything you need to design now! 

■ Flexible memory configurations allow for up to 20,Odd lines 

of C code. 

■ Our integrated Dynamic C” development system eliminates 

costly emulators and debuggers. $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! 

Z-WORLD ENGINEERING CIRCLE 411 

©Advin 

PILOT-U84-P/M.V Universal Programmer 

#/ in Expandability 
* S/W expandable, free updates via BBS 

* True low voltage support * Gang expandable 
* Package type expandable: PLCC.QFP.TSOP, SOIC, 
PGA.BGA.etc. * Approved by all major semi mfrs. 
* Satisfaction Absolutely Positively Guaranteed. 

800-627-2456,’ 408-243-7000, 
FAX: 408-736-2503. www.advin.com 

ADVIN SYSTEMS INC,_ CIRCLE 414 

In Circuit 

Emulators 
for 

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 Surte A2 
Baldwin Park. CA 91706 
Telephone: (818) 3374547 
FAX (818)337-0689 

CACTUS LOGIC CIRCLE 401 



DIRECT CONNECTION ADS 

RUGGED. HIGH PERFORMANCE SYSTEM WITH 
COLOR VGA DISPLAY & ATTACHED KEYBOARD 

ST-3500P STANDARD FEATURE INCLUDE 
* 14 SLOT PASSIVE BACK PLANE. ISA / EISA / PCI 
* 300WATT 110/220V AC 50-400HZ POWER SUPPLY 
* 80486DX2/DX4 OR PENTIUM 75-200MHZ CPU CARD 
* 10.4" TFT COLOR DISPLAY. 640X480X64K COLORS 
• SHOCK ISOLATED DRIVE CAGE TO MOUNT ONE 3 5" 
AND TWO 5.25" HALF HEIGHT DRIVES 

• KEYBOARD AND TRACK BALL MOUSE 
• SERIAL AND PARALLEL PORTS. MS DOS / WINDOWS 

OPTIONS: TOUCH SCREEN. CUSTOM CONFIGURATIONS. 
FOR FURTHER DETAILS CONTACT: 

IBI SYSTEMS INC., 6842 NW 20 AVE 
FT LAUDERDALE. FL 33309 

954-978-9225 FAX: 954-978-9226 

IBI SYSTEMS CIRCLE 403 

The only 
PCI Bus Card 
w/eight 
simultaneous 
A/D channels 
& onboard 
DSP! 

• 60 MHz (30 MIPS) TMS32OC32, 32-bit 

bating point DSP 

• Half-size, IBM PC Plug-in Card (PCI Bus) 132 

Mb/sec, 32-bit Plug-n-Play c interface 

• 128-512 Kbytes, zero-wait SRAM 

• 4 Kb bidirectional FIFO 

• Instrumentation-grade analog I/O: 

• 1 6-bit digital I/O 
Eight, 100 kHz, 1 6 bit A/D channels 
Programmable gain: 1,2, 4, 8 
1 20 dB/decade anti-al ias 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 

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. 

A Innovative 
Integration 

EMAIL:techsprt@ 
innovative-dsp.com 
WEB:http://www. 
innovative-dsp.com 

from concept to 
hlgh-volume production... 
CALLtlt-tóS-ÓUOor 
fox 11 IB 79-1770 

Modem Your 

Gerber Files To (Is 

« wmfi - Before 9:00am EST, 

I. We Will Fabricate & Ship 

The Boards Same Evening 

_ Æba AtmiMfe: _ 

a Prototypes & Production Quantities a 24 Hrs. Modems 

* SMOBC & LPI * Selecttvi b Bondable Gold 

a Single Through Mutilayer PCB's a Instant Quotations 

WXLOGIC 
TECHNOLOGIES 

3046 Scott Blvd • Sonto Cloro CA 9S0S4 
Tel (408) 727-3500 • Fai : (408) 727-7307 • Internet: http: www.neilogic.com 

NEXLOGIC CIRCLE 407 

VOOS~ Kit *199 
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. 

--y— t-x Tk T 216F Street, Ste. 104, Davis, CA 95616, USA 

1 W: 916-758-0180 • Fax: 916-758-0181 

INC Internet email: 
sales@tern.com tern@netcom.com 
ftp: //ftp netcom t om/pub/te/tern 
http://www.tem.com 

TERN, INC. CIRCLE 410 

and receive your boards the next morning. 

5^-

ALSO AVAILABLE: 
• Proto-Type to Production 

1 Quantities 
( • SMOBC and LPI 

• Gold/Nickel Plating 
• Scored Panels 
• Single to Multilaye 

, • Blind & Buried Via 
• Electrical Testing 
• UL Approved 
• Instant Quotes 

•FOR MORE DETAILS, 
CALL: (800) 499-9905 
Tel: (847) 290-8697 
FAX: (847) 290-8691 
Modem: (847) 290-8694 

OVER NITE PROTO'S CIRCLE 408 

Congratulations Jake! 
You found the perfect Signal Generator! 

• 10 Setups save/recall 
Modes: 
• Sinewave 
• Int/Ext AM 
• Int/Ext FM 
• Int/Ext PM 
• Int/Ext SSB 
• Int/Ext BPSK 

• Field upgradable 

• Linear/Log Sweep 
• Dualtone Generation 
• Int/Ext FSK 
• Burst 
• DTMF Generation 
• DTMF Detection 
• Power Level Meas 

Telulex Inc. 
245^o!^MWdfefSl^Wa^^MounTain View. Ca. 94043 
Tel: (415) 938-0240 Fax: (4 15) 938-024 1 
http://www.telulex.com ¡ mmb 
sales@telulex.com Iw I UAL R • - ■ 

TELULEX CIRCLE 413 

SNAP ACTION 
THERMOSTATS 

Reliable, surface mounted, snap-action 
thermostats make or break current to 
temperature-critical devices. Some models 
open on temperature rise, others close, at 
fixed set points between 35°F and 500°F. 
Average delta is 30°F. Various mounting and 
terminal options. Some units feature manual 
reset. Brood selection from stock. Attractive 
discounts in OEM quantities. Four-color catalog, 
free samples, and quotations on request. 

3É33 PRODUCTS CO 
7580 Stage Road. Bueno Park, CA 90621 

(714) 521 8673, or (800) 229-2332 
FAX (714) 739-1507 

SELCO_ CIRCLE 409 

0.5mm Thin! 

GOULD ELECTRONICS CIRCLE 402 

• Thin Rectangular Format 
Solder/Pressure Contact 

• Customized Capacity 
A. B. C, Sizes 

3 and 6 Volts -/ GOULD 
- Lightweight 

Gould Electronics Inc., Powerdex* Division 
34099 Metinz Pkwy., Eastlake. Ohio 44095-4055 
216-918-6100 800-722 7890 Fax:216-918 6030 



DIRECT CONNECTION ADS 

F I ash lite 
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 port • modify the startup batch file to load 

and execute the application on reset or powerup. 

JK microsystems © 
1275 Yuba Ave . San Pablo.CA 94806 • 51 0 236-1 151 

tax 510 236-2999 http://www.dsp.coni/jkmicro 

JK MICROSYSTEMS CIRCLE 405 

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 406 

ILS-2000 
ISDN Line 
Simulator 

The power of ISDN now | 
nnmnn in n hnu 

• Includes two 'S/T' ond 'U' interfaces 
• Supports Nl-l , DMS-l 00, ond AT&T 5ESS 
• Supports ETSI loyers I-3 signaling protocol 
• Operates ot 115/230 VAC 50/60 Hz 

ÏCEŒONE 
AVAILABLE FROM:_ AN lS0 9001 REGISTERED FIRM 

Circuit Sales 

Call: 8D0-ICS-ST0CK 
(800-427-7862) or 

602-224-5322 

Fox: 602-224-5014 

Web: http://www.icsstock.com 

TELTONE CIRCLE 417 

REPEATIT! REPEATIT! 

REPEAT IT! 
You’ve developed a strong image for 

your 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 
Closing 
12/11/96 
12/24/96 
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 
5/14/96 
5/29/97 
6/11/97 
6/25/97 
7/9/27 
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 

Issue Date 
January 20 
February 3 
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 

Reach Ita: Most 
Powerful Buying 
Audience In 
OEM 

Elecikonics 
Worldwide 

If you read Electronic Design and want 
to reach subscribers with a direct mail 
or telemarketing campaign, we can help. 
One of our in-house experts will work 
with you to select lists tarketed especially 
for your products or services. 

100% of Electronic Design subscribers 
are involved in the design and 
development of electronic products. 
Select Buyers and Specifiers in virtually 
every product category! Also select by 
Job Title, Employment Size job Function, 
Geography, and Business/lndustry. 

BPA audited and guaranteed 99% 
deliverable. Call your advertising 
representative, or call 216-696-7000 and 
ask for the List Department. Fax requests 

to 216-696-6662. Ask for your FREE 74 

page Penton Lists Catalog. 

PENTON 



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. 

ELECTBOMC OEMGN 
' .. 

Audio-IC Technologies Tackle New Challenges p. 47 

Special Report On The IQO5 155« p. 50 

Gigabit DRAM», CPUs Sat Ilia Digital Pace p. 61 

Analog A4 vatic et Aboend In Procass And Circuits p. 82 

Coomunicotoas Technologies Gat A Boost Froai Higher Integration p. 95 

HDl -Based Design Tools Move Up To The Soarce Levai p. 151 

IC Vertfkoflon Targets DeepSuboncroi Ks p. 1 54 

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. 

i a: o 

Technology Road Map 

HYour Strategic Information Partner. 

_ electronic design 
TIME 



DEADLINES 

Space reservation: 5th of month 
preceding issue date 
Ad material to: Penton Publishing, 
Classifieds Dept. 
Attn.: Sharon Potoczak, 
1100 Superior Ave., Cleveland, OH 
44114 

SALES STAFF 

Recruitment Sales Rep.: 
Sharon Potoczak 
(800) 659-1710, 
(216)931-9342 
FAX: (216) 696-8206 

RATES: $180 PER COLUMN INCH, 
COMMISSIONABLE TO AGENCIES 

EMPLOYMENT OPPORTUNITIES 

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 n PLQDCS controis, PCB & 
Wire Hamess Dsgn. AnalogDigital HW & SW Dsgn Engrs. 
Salaries $45€5K 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.jgifford.com E-Mail: jobs@jgifford.com 

Circle no. 240 on reader service card 

• • • DESIGN/DEVELOPMENT ENGINEERS • • • 
Professional Recruiters coordinates searches for over 
350 search offices Nationwide. Current heavy demana 
for Sensor Design, Analog/Digital, Controls, Consumer 
and Automotive Electronics and other design . $4O-8OK 
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. 241 on reader service card 

ENGINEERING SERVICES 

750 ENGINEERING AND 
AutoCAD PROG’S ON CD-ROM 

$83 INCL. SHIPPING 

SECTOR SYSTEMS COMPANY. INC. 
416 OCEAN AVENUE 
MARBLEHEAD, MA 01 945 (61 7) 639-2625 
email: 2084932@mcimail.com 

Circle no. 242 on reader service card 

The work you ' 
do here will 
electrify an ; 
entire industry. 
More Electric Airplane is the ongoing effort to replace 
aircraft hydraulic, pneumatic and mechanical systems 
with electrical systems. And AlliedSignal Aerospace 
Equipment Systems is at the center of the action. The 
end result of the, program will be lighter, safer, more 
reliable aircraft. It’s an ambitious project and it requires 
forward-thinking individuals who aren't limited by the 
boundaries of tradition and convention. If that’s you, 
we 'll provide you with unending challenge and 
satisfaction in one of the following. 

9 
Ör 
CD 

Torrance, CA Opportunities 

Electromechanical Power Systems 
(REF #ED0106a) 

Successful candidates must have product design and 
development experience in the following areas: 
electromechanical actuation, power electronics and 
switching inverters, high power electric machines, high 
speed digital motor controls; digital and analog 
electronics, electromechanical packaging with Pro-E 
experience and project engineering. 

The following positions require a BS degree in 
Engineering or Science and a minimum of 3 years’ 
related work experience. For some positions, work 
experience may be considered in lieu of a degree. 

■ Project Engineers 
■ Power Electronics Design Engineers 
■ Electronic Systems Engineers 
■ Electrical/Electronic Development 
Engineers 

■ Electromechanical Design Engineers 
■ PCB and Controller Packaging Design 
Engineers 

To be considered, you must insert REF #ED0106a 
and job location on all correspondence. All 
resumes are scanned through our National Staffing 
Center in California. Send your resume via one of the 
following options: Email: alliedsignal@aps.com 
(ascii text only). Fax: (619) 941-9274 (fine mode). 
Mail: AlliedSignal National Staffing Center, 
REF#ED0106a, 4140 Oceanside Blvd., P.O. Box 
159164, Oceanside, CA 92056. 

To learn more about AlliedSignal and our employment 
opportunities, visit our site on the World Wide Web at: 
www.alliedsignal.com/aerospace 

As an equal opportunity employer, we are committed to 
a diverse workforce. 

¿AlliedSignal 
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ELECTRONIC DESIGN 
Chairman and CEO: Thomas L. Kemp 
President and COO: Daniel J. Ramella 
Chairman Emeritus: Sal F. Marino 

Group President: James D. Atherton 

Vice President Ancillary Product & Sales: Drew DeSarle 

Publisher John French 
Hasbrouck Heights, NJ; (201) 393-6060 
National Sales Manager: Russ Gerches 
Hasbrouck Heights, NJ, (201) 393-6045 
Production Manager: Eileen Slavinsky 
Hasbrouck Heights, NJ; (201) 393-6093 
Marketing Research Administrator: Deborah Eng 

Hasbrouck Heights. NJ; (201) 393-6063 

Advertising Sales Staff 

Hasbrouck Heights: Judith L. Miller 
Sales Asst Judy Stone Hernandez 
61 1 Route #46 West, Hasbrouck Heights, NJ 07604, 
Phone (201) 393-6060TWX: 710-990-5071 
Boston & Eastern Canada: Ric Wasley 
Sales Support: Karen Harrison 
60 Hickory Drive, Waltham, MA 02154, 
Phone: (617) 890-0891 FAX: (617) 89OÓ131 
North Califonia/Colorado:Chuck Signor (408) 441-0550 
Chicago/ Midwest: Lisa Zurick 
Sales Assistant: Dawn Heili 
180 N Stetson Ave , Suite 2555 Chicago, IL 60601, 
(312) 861-0880 FAX (312) 861-0874 
North California/Utah/N.Mexico/Arizona: 
James Theriault (408) 44 1 -0550 
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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_ 
POSTAL/ZIP CODE 
7_ 
HOMEADDRESS 
8_ 
CITY STATE/COUNTY/PROVINCE 
9_ 
POSTAL/ZIP 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? i.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. 

i I What is the PRIMARY end product or service performed at this location? (Insert or circle one code only ) 
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 

13. Automotive and other ground vehicles 
14. Consumer electronics & appliances 
15. ICs & Semiconductors 
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? □ Yes □ No 

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 □ 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 □ 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 DATE 
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/lntertace 
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 

( NONE OF THE ABOVE 
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DC Power 

Mini-Circuits. ..we're redefining what VALUE is all about! Set ol 3 Amplifiers # KZHL-318: $1095 (1 -9 qty.) 

CUSTOM PRODUCT N E E D S ...Let Our Experience Work For You. 
F 176 Rev C 

Conn. 
Type 
BNC 
SMA 
SMA 

Gain 
(dB) 
21 
25 
20 

Current 
mA 
350 
330 
310 

Model : 
ZHL-6A 
ZHL-1042J 
ZRON-8G 

Indv. 
Price ($) 
(1-9 qty-) 

199 
495 
495 

Expand laboratory capabilities and put a full spectrum of power 
at your fingertips with Mini-Circuits 2.5KHz to 8GHz medium 
power amplifier set. Each ultra-wideband set contains three 
individual heat sinked RF amplifiers with at least +20dBm output 
and overlapping frequency response range capabilities; 2.5KHz 
to 500MHz, 10MHz to 4.2GHz and 2GHz to 8GHz. Applications 
for these amplifiers include increasing the signal levels to power 
meters, spectrum analyzers, frequency counters and network 
analyzers as well as boosting signal generator outputs. 
You can buy these amplifiers ndividually at Mini-Circuits already 
low prices, or own the full spectrum set for the money saving 
price of only $1 095 (1 -9 qty.) ! To order from stock with a guarantee 
to ship within one week, call Mini-Circuits today I CJ 

Power Output, 
dBm @ 1 dB 
Compression 

+23 
+20 
+20 

Volt 
V 
+24 
+15 
+15 

Freq. 
(MHz) 

.0025-500 
10-4200 

2000-8000 

»¿1095 (Set of 3 1-9 qty.) 

+20dBm Power Output, 20dB Gain 

£□ Mini-Circuits* 
P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www. minicircuits, com CIRCt£ header service CARO 

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

2.5KHz-8GHz AMPLIFIERS 
(3 Piece Set) 
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Enhanced VHDL Synthesis for $99 
It's surprising, but true. For only $99, 

Cypress's new WarpZ" Release 4.0 offers 

better 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. 

Warp2 Release 4.0 Supports: 

pASIC380 " 7C381/2 (1000 gates) 

FPGAs 7C383/4 (2000 gates) 

7C385/6 (4000 gates) 

7G87/8 (8000 gates) 

Flash370¡" 7C371Î (32 macrocells) 

CPLDs 7C372Î (64 macrocells) 

7C373Î (64 macrocells) 

7G74i (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 

Flasx370i. MAX340. pASIC380, UltraGen. and Warp2 are 
trademarks of Cypress Semiconductor 
All others are trademarks of their respective manufacturers 

Order WarpZ today and 

receive a free copy of 

"VHDL for Programmable 

Logic," a comprehen¬ 

sive college textbook 

written by Cypress 

and published by 

i-Wesley. 

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 

Í^Order the New $99 Warp2 Kit Now! 
I Platform: 

j □ PC (Windows 3.1, Win'95, NT) 
j □ Workstation (HP-UX, SunOS, Sun Solaris) 

i Please bill my: 
1 r-x rr íãBÃI 
¡ □ VISA □ Œ I !■»! IW.. 

j Name_ 

[ Title_ 

j Company_ 

I Address -

I City_ State _ Zip_ 

I Phone _ 

I FAX_ 

! E-Mail_ 

I Credit Card #_ 

I Exp. Date -

■ (Sales tax will be added as appropriate $10 shipping & handling in the U.S., $15 in Canada) 

I FAX to: 1-408-943-6848 

(800) WARP-VHDL, Kit #U021 

CYPRESS 








