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Designing FPGAs And CPLDs? 

It’s A Great Time 
To Get On Board With 

OrCAD Express: 

Finally, you can design and verify the 
newest FPGAs and CPLDs from all 
leading vendors, and easily incorporate 
those devices into your board-level 
design — all with a single application. 
OrCAD Express includes: 

• Mixed schematic/VHDL 
device design 

• VHDL simulation 

• VHDL synthesis 

• Post-route timing simulation 

• Board-level schematic design 
and simulation 

Open architecture and support for 
industry standards let you use Express 
with other synthesis and simulation 
tools. Most important, its integrated 
approach and built-in design manage¬ 
ment make engineers more productive 
— which is why companies are 
standardizing on OrCAD Express. 

Ask for a free demo CD. Visit our 
Web site at www.orcad.com or call 
OrCAD Direct at 1-800-671-9506. 

See us at Wescon Booth #1516 
OrCAD Express rs a trademark of OrCAD, Inc All othwr trademarks mentioned ire property of their respective owners 
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OrCAD B 
EDA tor the Windows NT Enterprise 



Put ?£J!Jr Design Ou ïna ruai ïrauk 
High Voltage 
Amplifier 
Solutions 

For high voltage 
amplifiers, why look 
anywhere else? 

KEV PRODUCT SPECIFICATIONS 
Part # Supply lour PEAK Istandby 
PA08 30V-300V 200mA 8.5mA 
PA41 100V-350V 120mA 2mA 
PA42 100V-350V 120mA 2mA 
PA85 30V-450V 350mA 25mA 
PA87 100-450V 300mA 3.8mA 
PA88 30V-450V 200mA 2mA 
PA89 150V-1200V 100mA 6mA 

Slew Rate 

30V/ps 
40V/PS 
40V/PS 
lOOOV/ps 
20V/PS 
30V/ps 
16V/PS 

The Power Miser 

When concerned about system power supply drain or 
heat buildup, the PA88 offers cool running with only 
2mA max standby current. With a total supply rating of 
450V and an output capability of 200mA peak, the 
PA88 is up to your design challenges. The PA88M is 
the military screened version. 

Low Power Micro Positioning 

The Cool Runner 

Ilie PA87 combines a 450V total supply with 200mA of 
continuous output current while running cool at only 
3.8mA max standby current. This makes the PA87 an at¬ 
tractive solution for driving large capacitive loads and 
powering piezoelectric applications. A 10-pin SIP package 
also means the PA87 saves board space and the EK42 
evaluation kit makes the PA87 even easier to apply. 

The Penny Fincher 

Monolithic technology makes the PA42’s $17.90 price 
tag in 10K pieces mighty attractive. With a footprint of 
less than one fourth that of a TO-3 package, the PA42 is 
THE choice for high density applications. The basic stats 
of this monolithic rate it up to 350V total supply and 
120mA of output current. And with the EK42 evaluation 
kit, it's quick and easy to apply the PA42 in your proto¬ 

type 

The Speed Demon 

If it s speed you need, the PA85 is the fastest high voltage 
op amp you can buy. A slew rale of lOOOV/gs, a total sup¬ 
ply capability of 450V and peak currents to 350mA, the 
PA85 is well suited to high speed drives for PZTs, optical 
switches and other capacitive loads. The gain bandwidth 
product of 100MHz insures AC fidelity. It's also available 
in a militan screened version, the PA85M. 

Save Time, Save Money 
With more than 80 models of 
high power, high voltage and 
PWM amplifiers, Apex Microtech¬ 
nology has the off-the-shelf 
solutions to help trim your 
design time, so you work 
smarter, faster. Besides a re¬ 
duction in design time, you'll 
reduce your circuit's overall size 
and weight, reduce procurement 
time and costs. And many Apex 
high voltage amplifiers have 
evaluation kits available that 
provide the hardware and PC 
boards to get your amplifiers 
wired into your circuit fast! 

Free Data Book with 
Application Notes 
Information on all 80 models 
of Apex high voltage, high 
power and PWM amplifiers is 
provided in the new 7th edition 
Apex Power Integrated Circuits 
data book. To request your free 
copy call 1-800-862-1021, 
fax 520-888-3329, email 
prodlit@teamapex.com, 
or visit our web site at 
http://www.teamapex.com. 

Call 
1-800-862-1021 

Australia, New Zealand (08) 8277 3288 hpaña (1) 530 4121 
Belgium/Luxembourg (323) 458 3033 
Canada (613) 592 9540 
Daehan Minkuk (02) 745 2761 
Danmark 70 10 48 88 
Deutschland (089) 614-503-10 

France (01) 69-071211 
Hong Kong (852) 23348188 
India 22 413 7096 
Israel 972 3 9345171 
Italia (02) 6640-0153 

Nederland (10) 451 9533 
Nippon (3) 3244-3787 
Norge 63-89 8969 
Österreich (1) 203-79010 
Peoples Rep. of China (852) 233488188 
Rep. of South Africa (021) 23 4943 
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Singapore 65-742-8927 
Sverige (8) 795 9650 
Taiwan-Rep. of China (02) 722 3570 
United Kingdom (1438) 368-466 

www.teamapex.com 

To Request Our Free 
Data Book Online 

E-Mail: ProdLit@teamapex.com 
or http://www.teamapex.com 

ISO9001 

APEX-
ptech 

Apex Microtechnology Corp. 
5980 N. Shannon Road 

Tucson, Arizona 85741-5230 



Motorola’s new RISC platform 
o 

decreases code size while 
compacting the data stream 

humming around the internal 

buses in a low-cost, high-output 

core of powerful performance 

that shrinks power 

consumption and 

size. 



Remember how amazed you were when you saw Mighty Mouse? 

Well, you’ll get that same feeling with Motorola’s new 

M*CORE technology. Because we revved up this new microRISC 

engine to give you superhero 32-bit performance out of compact 

16-bit instructions. So just like our powerful little friend here, 

it doesn’t spend a whole lot of energy to take your designs 

to new heights. As a matter of fact, it takes only 1.8 volts. 

And our mighty little core doesn’t even wear a cape. 

To find out how Motorola can help you save the day, 

zip on over to www.motorola.com/mcore. 

AA MOTOROLA 
Semiconductor Products Sector 

What you never thought possible™ 

01997 MOTOROLA, INC ALL RIGHTS RESERVED MOTOROLA AND “ ARE RE 3ISTERED TRADEMARKS 
AND THE M«CORE NAME ANC LOGO ARE TRADEMARKS OF MOTOROLA INC MIGHTY MOUSE. TM & © 1*7 VIACOM INTI INC 



an embedded software debug system should 
consume no target resources, provide high-speed code download, be easy to use, perform 
non-stop, offer full-speed target control, have up to 256k trace and 8MB overlay memory, 
win innovation awards, integrate with popular tool chains, pay for itself in a matter of weeks, 

and fit in the palm of your hand. 

We think 

www.amc.com/super hhiiiii Applied Microsystems Corporation 

Rethinking Embedded Systems 
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Oscillators 
Delivered In 
One Week -
Guaranteed! 
Don't let leadtimes 
derail your develop¬ 
ment schedule. 

Tired of waiting for 
prototypes? Our 
HyperCLK" program 
puts prototype and 
preproduction quantities 
of our precision, high¬ 
speed frequency control 
products in your hands 
in one week! 

Perfect for computer, 
communications, and 
instrumentation applica¬ 
tions, our master clock 
oscillators, programmable 
synthesizers and VCXOs 
all feature: 

■ Frequencies 
up to 1 GHz 

■ Less than 
3psec rms jitter 

■ 10-40ppm stability 

■ ECL/PECL logic 

Call, fax, or email now 
for details about our 
HyperCLK" program. 

o networks corporation 
324 Clark Street, 

Worcester. MA 01606 

Tel. (508) 852-5400 

FAX (508) 853-8296 

E-Mail - sales@mnc.com 

Web Site - http://www.mnc.com 
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When Timé is 
'Slipping~Äway. . 

On orders entern! by 

SMp.n central time 

J Call write, fax or visit us on th 
Internet for your FREE CATALOG ti 

DigrKey Corporation 
701 Brooks Ave South 

Thief River Falls MN 56701 
Toll-Free: 1-800-344-4539 • Fax: 218-681-3380 

Order Online wwwdigikeycom 

Rated #1 for .. . 
^Availability of Product 
• On-Time Delivery 
• Overall Performance 
...5 Years in a Row! 
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MEETINGS 

Rotary 
Switches 
A/D Electronics' offers a new 

line of PC mount rotary 
switches. Our new lo-profile 

miniaturized style with 
6.5mm mounting height 

from the shaft-center to the 
PCB is now available in both 

single and dual shaft 
designs. General purpose 
versions also available. 

ELECTRONICS INC. 

10421 Burnham Dr. NW #4 
Gig Harbor, WA 98332 

Phone: (253) 851-8005 
Fax: (253) 851-8090 

www.adelectronics.com 
email: adinfo@adelectronics.com 

OCTOBER 1997 
SYSTEMS 97, Oct. 27-31. Munich 

Trade Fair Center, Munich, Ger¬ 
many. Contact Messe Munchen 
GmbH, Messegelande, D-80325 
Munchen, +49 (89) 51070; fax +49 (89) 
51 07506; Internet: http://www.sy-
sems.de; e-mail: info@messe-
muenchen.de. 

19th Annual International Conference of 
the IEEE Engineering in Medicine & Biology So¬ 
ciety, Oct. 29-Nov. 2. Chicago Marriott 
Hotel, Chicago, IL. Sally Chapman, 
Secretariat, National Res. Council of 
Canada, Bldg. M-55 Rm. 393, Ottawa, 
KIA 0R8, Canada; (613) 993-4005; 
fax (613) 954-2216. 

NOVEMBER 
IEEE International Test Conference (ITC), 

Nov. 1 -5. Sheraton Washington Hotel, 
Washington, DC. Contact ITC, 655 
15th St., N.W., Suite 300, Washing¬ 
ton, DC 20005; (202) 639-4164; fax 
(202) 347-6109. 

Voice, Video, & Data Communications Confer¬ 
ence & Exhibition, Nov. 2-6. Dallas, TX. 
Contact SPIE Exhibits Dept., P.O. 
Box 10, Bellingham, WA 98227-0010; 
(360) 676-3290; fax (360)-647-1445; e-
mail: exhibits@spie.org. 

IEEE Military Communications Conference 
(MILCOM '97), Nov. 2-7. Hyatt Regency 
Monterey, Monterey, CA. Contact 
Kathy Lukens, P.O. Box 3504, Bldg. 
158 Ó/M0-H1, Sunnyvale, CA 94088-
3504; (408) 756-6196; fax (408) 756-
6139; e-mail: k-lukens@lmsc.lock-
heed.com. 

IEEE Global Telecommunications Confer¬ 
ence (GLOBECOM '97), Nov. 4-8. Phoenix, 
AZ. Contact Nigel Reynolds, 15436 
N. First Ave., Phoenix, AZ 85023; 
(602) 942-5583; fax (602) 942-4542; e-
mail: nigelaz@aol.com. 

WESCON '97, Nov. 4-6. San Jose Con¬ 
vention Center and Santa Clara Con¬ 
vention Center, San Jose and Santa 
Clara, CA. Contact Electronic Con¬ 
ventions Management, 8110 Airport 
Blvd., Los Angeles, CA 90045-3194; 
(800) 877-2668; fax (310) 641-5117; e-
mail: wescon@ieee.org. 

IEEE Nuclear Science Symposium (NSS 
'97), Nov. 8-15. Albuquerque, NM. 

Contact Roger Gearhart, SLAC, 
Post Office Box 4349, Stanford, Cali¬ 
fornia 94309; (415) 926-2709; fax (415) 
926-4999. 

IEEE Intelligent Transportation Systems 
Conference (ITS '97), Nov. 9-12. Boston 
Park Plaza Hotel, Boston, MA. Con¬ 
tact Richard Sparks, 8 Richard Rd., 
Bedford, Massachusetts 01730; (617) 
862-3000; fax (617) 863-0586; 
e-mail: r.sparks@ieee.org. 

IEEE International Conference on Computed 
Aided Design (ICCAD), November 9-13. Red 
Lion Hotel, San Jose, California. 
Contact Ralph HJ.M. Otten, Electri¬ 
cal Engineering Department, Delft 
University of Technology, Mekelweg 
4, 2628 CD, Netherlands, +31 15-
2781600; fax +31 15-2786190; ot-
ten@et.tudelft.nl. 

23rd Annual Conference of IEEE Industrial 
Electronics (IECON '97), Nov. 9-14. Hyatt 
Regency Hotel, New Orleans, Louisiana. 
Contact Michael Greene, 200 Broun Hall, 
Electrical Engineering, Auburn Univer¬ 
sity, Auburn, Alabama 36849-5201; (334) 
844-1828; e-mail: greene@eng. 
aubum.edu. 

LEOS '97, November 10-13. Crowne 
Plaza Parc Fifty Five Hotel, San 
Francisco, California. Contact 
Melissa K. Estrin, IEEE/LEOS, 445 
Hoes Ln., P.O. Box 1331, Piscataway, 
New Jersey 08855-1331, (908) 562-
3896; fax (908) 562-8434; e-mail: 
mestrin@ieee.org. 

Productronica '97, Nov. 11-14. 
Messegelande, Munich, Germany. Con¬ 
tact Messe Munchen GmbH, Messege¬ 
lande, D-80325 Munchen, Germany; 
+49 (89) 51 07-0; fax +49 (89) 51 07-506; 
e-mail: info@messe-munchen.de; Inter¬ 
net: http://www.Productronica.de. 

Supercomputing '97, November 15-21. San 
Jose Convention Center, San Jose, Cali¬ 
fornia. Contact IEEE Computer Society, 
1730 Massachusetts Avenue, N.W., 
Washington, DC 20036-1992; (202) 371-
1013; fax (202) 728-0884; http://www.com-
puter.org. 

Asian Test Symposium, Nov. 17-19. 
Akita, Japan. Contact Y. Takamatsu, 
+81 89 927-9955; e-mail: taka-
matsu@cs.ehime-u.ac.jp. 

12 READER SERVICE NUMBER 92 



With our SMALLER , MORE POWERFUL 
LOW-VOLTAGE PHOTOMODULES, 

YOUR REMOTE PRODUCT DESIGNS CAN MOVE FORWARD 
SO OTHERS DON’T HAVE TO MOVE AT ALL. 

Have a seat Relax. Take a load off. After 

all, with our new photomodule family, the 

people who use your products will be able to. 

Because all the ambient light and electrical 

field disturbance floating around these days 

is no match for the TEM1C TSOP18XX IR 

receiving module in your remote control and 

infrared designs. It’s the only gain controlled 

receiver on the market, plus, it maintains 

high sensitivity over the standard 120-ft 

transmitting range, laser adjusted carrier 

frequency selections between 30 and 56 kHz, 

and direct microprocessor compatibility. 

And, with an ingenious design that 

integrates the photo detector and preampli¬ 

fier IC in a single package, the TSOP18XX 

is 40% smaller. But battery power is never 

an issue — it operates with just 3 V and up 

to 6 V of power, making it very efficient. 

With the latest from TEMIC, a leader 

in the low power and photomodule markets, 

you can design smaller, sleeker remotes 

that can hit their target through streaming 

sunshine, fluorescent light, or even a large 

tray of TV snacks. 

So, ladies and gentlemen, may we present 

for your approval the new TEMIC TSOP18XX. 

Please, don’t get up, call 1-800-554-5565 ext x35 

ft>r more Information. 

www.temic.com 

Temic 
Semiconductors 

TEMIC is a conpany of Daimler-Benz. Members of TEMIC Semiconductors: Telefunken Semiconductors, Siliconix, Matra MHS, Dialog Semiconductor. 2201 Laurelwncxl Road, Santa Clara, CA 95054 Fax: 408-567-8995. 

TEMIC Euro|)ean Sales: GERMANY: 0130 857 320. UNITED KINGDOM: 01344-707300. FRANC E: I -30 60 71 87. ITALY: 02-332 121 SCANDINAVIA: 08-7334)090. ©1997 TEMIC. All rights reserwt 
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Don’t just raise your expectations 
Double them. 

Intel's new Strata Flash memory. 
2x the bits in lx the space. 

Storing two bits of infor¬ 
mation per transistor, 

instead of the usual one. 
was once mere fantasy. 

But leave it to Intel, the leader in flash 

technology, to find a way to do it. And 
make it easy and economical, too. 

One architecture for code or data 

What you thought would never happen 

is now possible with Intel’s StrataFlash™ 
memory. Finally, you have all the density 
you need for large code or data storage 

in one architecture. With stand-alone, 
single chip solutions and the renowned 
reliability of your familiar NOR archi¬ 

tecture. Intel has made multi-level cell 
flash memory a reality. 

Unprecedented density and more 

Intel’s StrataFlash memory is the only 
flash NOR architecture that provides 
up to 64 Mbits of density in a single 
chip. And you get an upgrade path to 
128Mbits and beyond. It's available in 
various densities and package options. 

including industry standard TSOP as 
well as SSOP. What’s more, with its new 
MicroBGA’ packaging. Intel StrataFlash 
memory gives you the highest density 

available in the smallest form factor. 

Leading-edge technology 
for cost-effective solutions. 

compatibility and 
cross-vendor support. Plus, we can 
provide the tools you need in all stages 
of your system design, including free 

software and behavioral models. 

Compatibility plus support 

With Common Flash Interface, an open 
flash specification supported by leading 

NOR manufac- m 
turers. you can B 
count on future 1 

Realize the possibilities 

The time has come to change your expec¬ 
tations. Because now with StrataFlash 

memory from Intel, the possibilities arc 
endless. For pricing, availability and 
product information, visit our Web site, 
or call 1-800-879-4683, ext.435. 
► developer, intel .com/design/pearls 

iny 
The Computer Inside.™ 
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MEETINGS 

NOVEMBER 
COMDEX/Fall '97, Nov. 17-21. Las Ve¬ 

gas Convention Center, Las Vegas, 
NV. Contact Softbank Comdex Inc., 
300 First Ave., Needham, MA 02194-
2722; (617) 433-1500; Internet: 
http://www.comdex.dom. 

IRC National Conference: Solutions for Ul¬ 
tra-High-Density PWBs, November 20-21 . 
Biltmore Hotel, Santa Clara, Cali¬ 
fornia. Contact John Riley, IPC di¬ 
rector of education, (847) 509-9700 
ext. 308. 

DECEMBER 
Winter Simulation Conference (WSC '97), 

Dec. 7-10. Renaissance Waverly Ho¬ 
tel, Atlanta, GA. Contact David 
Withers, LEXIS-NEXIS, P.O. Box 
933, Dayton, OH 45401; e-mail: 
David.Withers@lexis-nexis.com. 

IEEE International Electron Devices Meet¬ 
ing (IEDM), Dec. 7-1 1. Washington Hilton 
& Towers, Washington, DC. Contact 
Phyllis Mahoney, Widerkehr & Assoc., 
101 Lakefrorest Blvd., Suite 270, 
Gaithersburg, MD 20877; (301) 527-
0900; fax (301) 527-0994; e-mail: pwma-
honey@aol.com. 

36th IEEE Conference on Decision & Con¬ 
trol, December 8-12. Hyatt Regency, 
San Diego, California. Contact Ted 
E. Djaferis, Department of Electrical 
and Computer Engineering, Univer¬ 
sity of Massachusetts, Amherst, 
Massachusetts 01003; (413) 545-3561; 
fax (413) 545-1993; e-mail: 
djaferis@ecs.umass.edu. 

Workshop on Internet Technology & Sys¬ 
tems (WITS), Dec. 9-12. Marriott Hotel. 
Monterey, California. Contact USENIX 
Conference Office, 22672 Lambert St., 
Suite 613, Lake Forest, California 92630; 
(714) 588-8649; fax (714) 588-9706; e-mail: 
conference@usenix.org; Internet: 
http://www.usenix.org. 

JANUARY 1998 
Seventh Joint Magnetism & Magnetic Ma¬ 

terials Conference (INTEMAG), January 6-9. 
Hyatt Regency Embarcadero Hotel, 
San Francisco, California. Contact 
John Nyenhuis, School of ECE, Pur¬ 
due University West Lafayette, Indi¬ 
ana 47907-1285; (317) 494-3524; fax 
(317) 494-2706; e-mail: smag@ecn.pur-
due.edu. 

Annual Reliability & Maintainability Sym-
posium/Product Quality & Integrity (RAMS), 
January 20-22. Anaheim Marriott, 
Anaheim, California. Contact V.R. 
Monshaw, Consulting Services, 1768 
Lark Lane, Cherry Hill, New Jersey 
08003; (609) 428-2342. 

Photonics West, January 24-30. San 
Jose, California. Contact the SPIE 
Exhibits Dept., Post Office Box 10, 
Bellingham, Washington 98227-0010; 
(360) 676-3290; fax (360) 647-1445; e-
mail: exhibits@spie.org. 

Seventh Security Symposium, Jan. 26-29. 
Marriott Hotel, San Antonio, Texas. 
Contact USENIX Conference Of¬ 
fice, 22672 Lambert Street, Suite 
613, Lake Forest, California 92630; 
(714) 588-8649; fax (714) 588-9706; e-
mail: conference@usenix.org; Inter¬ 
net: http://www.usenix.org. 

IEEE Power Engineering Society Winter 
Meeting, January 31 -February 5. Tampa, 
Florida. Contact Jim Howard, Tampa 
Electric Co., Post Office Box 111, 
Tampa, Florida 33601; (813) 228-
4653; fax (813) 228-1333; e-mail: 
j .howard@ieee.org. 

FEBRUARY 1998 
IEEE International Solid-State Circuits Con¬ 

ference (ISSCC '98), February 5-7. San 
Francisco Marriott, San Francisco, 
California. Contact Diane Suiters, 
Courtesy Associates, 655 15th St. 
N.W., Washington, DC 20005; (202) 
639-4255; fax (202) 347-6109; e-mail: 
isscc@courtesyassoc.com. 

IEEE Applied Power Electronics Confer¬ 
ence and Exposition (APEC '98), February 
15-19. The Disneyland Hotel, Ana¬ 
heim, California. Contact Pamela 
Wagner, Courtesy Associates, 655 
15th St., N.W., Suite 300, Washing¬ 
ton, DC 20005; (202) 639-4990; fax 
(202) 347-6109; e-mail: pwagner@ 
courtesyassoc.com. 

Conference on Optical Fiber Communica¬ 
tion (OFC '98), February 22-27. San 
Jose Convention Center, San Jose, 
California. Contact Lisa Myers, 
OSA Conference Services, 2010 
Massachusetts Ave., N.W., Wash¬ 
ington, D.C. 20036-1023; (202) 416-
1980; fax (202) 416-6100; e-mail: 
ofc.info@osa.org. 

38th Israel Conference on Aerospace Sci¬ 
ences, February 25-26. Tel-Aviv & 
Haifa. Contact Technion-Israel In¬ 
stitute of Technology, Haifa 32000, 
Israel; 972-4-8292713; fax, 972-4-
8231848; e-mail: alice@aerodyne. 
technion.ac.il. 

MARCH 1998 
Sixth Annual Embebbed Systems Confer¬ 

ence East, March. 31 -April. 2. Chicago’s 
Navy Pier Festival Hall, Chicago, Il¬ 
linois. Contact Miller Freeman Inc., 
600 Harrison Street, San Francisco, 
California 94107; (415) 905-2354; fax 
(415) 905-2220; Internet: http://www. 
embedsyscon.com/. 

APRIL 1998 
Southeastcon '98, April 10-15. Hyatt 

Regency, Orlando International Air¬ 
port, Orlando, Florida. Contact 
Parveen Ward, ECE Dept., University 
of Central Florida, Orlando, Florida 
32816; (407) 823-2610; fax (407) 823-
5835; e-mail: pfw@ece.engr.ucf.edu. 

MAY 1998 
IEEE International Conference on Evolu¬ 

tionary Computation, May 3-9. Ankorage, 
AK. Contact Patrick K. Simpson, Sci¬ 
entific Fishery Systems Inc., P.O. 
Box 242065, Anchorage, AK 99524; 
(907) 345-7347; fax (907) 345-9769; e-
mail: scifish@akaska.net. 

IEEE International Conference on Neural 
Networks (ICNN '98), May 3-9. Anchor¬ 
age, AK. Contact Patrick K. Simp¬ 
son, Scientific Fishery Systems Inc., 
P.O. Box 242065, Anchorage, AK 
99524; (907) 345-7347; fax (907) 345-
9769; e-mail: scifish@akaska.net. 

IEEE World Congress on Computational 
Intelligence, May 3-9. William A. Egan 
Civic and Convention Center, An¬ 
chorage, Alaska. Contact Patrick K. 
Simpson, Scientific Fishery Sys¬ 
tems Inc. Post Office Box 242064, 
Anchorage, Alaska 99524; (907) 345-
7347; fax (907) 345-9769; e-mail: sci-
fish@alaska.net. 

Seventh IEEE International Fuzzy Systems 
Conference, May 3-9. Anchorage, AK. 
Contact Patrick K. Simpson, Scien¬ 
tific Fishery Systems Inc., P.O. Box 
242065, Anchorage, AK 99524; (907) 
345-7347; fax (907) 345-9769; e-mail: 
scifish@alaska.net. 
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We really admire these guys, because they exist 

for one reason: the crash. In a strange way, 

that’s what we’re about, too. You see, our PCI 

series offers you a unique opportunity to stress 

your design to its limits. And beyond. Before 

your customers get a chance to. The HP E2920 

PCI Series of computer verification tools 

generates a wide variety of traffic across your 

design. So you can start verifying your design 

while you’re still in the development stage. 

It’s also fully programmable for complete 

integration in your validation test environment. 

Our PCI Test Engineers 

want to take a moment 

to thank the folks who 

inspired us along the way. 

•V.S. list price "In Canada call l-800-276«(il. Dept. 289. 
©1996 Hewlett-Packard Co. TMB1D647/ED 

Which means you don’t have to piece together 

a test system from other PCI products. You’ve 

waited long enough for a product that can 

give you confidence in your design’s real-world 

performance. The wait is over. Thanks to HP. 

And a little help from our friends. HP’s E2920 

PCI Series of computer verification tools starts 

at $7000* For more information on HP’s PCI 

Series or other digital verification tools, call 

1-800-452-4844,** Ext. 2244, or visit our web 

site at http://www-europe.hp.com/dvt. 

HEWLETT 
PACKARD 
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ELECTRONIC DESIGN 

IVlotoir 

♦ 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 @ 
$75/each. $50/25. $45/100, $25/lk. 
The CY550 is similar to the CY545. 
with additional on-the-fly interactive 
control for systems requiring complex 
motions. Available from stock (4‘ 
$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. 

www.ControlChips.com 

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

EDITORIAL 

What The Future Holds 

Bodynets that link small computerized devices on our eyeglasses and belts with 
others, or software that can hold a conversation with a human. I have to ad¬ 
mit, I’m a sucker for a good futurist. I’ve read the likes of Toffler, Sagan, and 

others who’ve made careers out of predicting what’s coming down the road for 
humankind. I’ve read Verne, Bradbury, and other science-fiction scribes whose 
novels stirred the imagination. And when I stand in the check-out line at the su¬ 
permarket, I always scan the Enquirer or Globe to find out when the world is go¬ 
ing to end or the date Elvis is scheduled to reappear in Graceland. 

Although I am a sucker for a good futurist, I am by no means a sucker for 
what they predict. I recall reading a book back in the early ‘60s by the one-time 
noted psychic Jeanne Dixon, who predicted that the Russians would first land on 
the Moon. Well, she was wrong about that, and a lot of other things, too. I real¬ 
ized from an early age to be wary of those who predict the future. 

Recently, I had the opportunity to listen to Michael Dertouzos, director of the 
MIT Laboratory for Computer Science, speak about the future. Dertouzos, who 
has headed the lab since 1974, has a long and impressive list of credentials, includ¬ 
ing numerous patents. Here’s a sampling of what he sees coming our way: 
• Keyboards, windows, and menus will be supplanted eventually by speech-un¬ 
derstanding programs. 
• Your “bodynet” will let you make phone calls, check e-mail, watch TV, and pay 
your bills as you walk down the street. 
• You’ll be able to e-mail a caress—and more—as bodysuits, virtual reality, and 
video technology transform the nature of sex and romance. 
• Groupwork, e-forms, automatization, and other “electronic bulldozers” will 
dramatically increase our productivity. 

Dertouzos also is bullish on speech-recognition technology, and gave a demo 
where he dialed into a computer at MIT that fielded and responded to his ques¬ 
tions. He said that the system has about a 90% comprehension rate. 

Only time will tell whether Dertouzos’ predictions come to pass. But what im¬ 
pressed me most was his call for the technological “haves” to share with the 
“have-nots.” Dertouzos asserts that if we all do not make the effort now, the gap 
between rich and poor nations will continue to widen. He urged that everyone 
involved in high-technology should work to ensure that poorer nations share in 
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Pentium Power 
a 3U ePCI Proc 

PER the company that puts more industrial computing 
power into less space than any company in the world, has 
done it again with the remarkable new CP31 □. Everything 
about it is designed to maximize your industrial computing 
power, functionality and versatility. Here’s how: 

• We use an ACC Micro 2051 chip set 
[including a level 2 write-back cache controller, 
DRAM controller. PCI and ISA interface) as 
the Pentium system controller. This optimizes 
the data burst rate relative to the task being 
performed. (With othe" CPUs, sending data 
bursts that are too small or too large 
hampers response time.) 

• Our on-board, integrated, enhanced IDE controller, 
eliminates the need fcr an extra slot. (Most competitive 
modules lack an IDE controller; auxiliary units must be 
mounted off-board and have no enhancements.) One 'DE 
interface supports two hard disks; the other features an 
ATA FLASH interface for solid state disks up to 20 Mbytes. 

• We've routed all of the CP310's critical user I/Os 
directly to the front panel for easy access to the main 
module interface (that includes two communications 
ports, a PS/2 keyboard and system hard reset]. ^'from PER. 

• We offer you a h'gh-pe"formance package [with Pentium 
166 MHz processor), a mid-range package (Pentium 133), 
and a special extreme temperature (-40°C to +85°C) /lower-
performance package for the harshest industrial environments. 

• And, we’ve even made the CP310 compatible with MS-DOS®, 
OS/2®, UNIX®, QNX\ Microsoft Windows" 3.1, 3.1 1, '95 
and NT and other systems. 

The CP310 is PED’s first CompactPCI 
board. Other products incude SVGA/ 
Flat panel graphics, Frame-grabber, 
LAN (100 Base-TX) and Fiödbus I/O. 

Industrial computing requires just 

the right tools. The PEP CP310 has 

them all huilt-in! Call now for details. 

Modular Computers 

A little PEP tweowo a lot of power. 

PEP Modular Computers, Inc. 
750 Holiday Drive. Building 9 
Pittsburgh, PA 15220 
412/921-3322 
Fax: 412/921-3356 
E-mail: info@pepusa.com 
Toll free: 800-228-1737 
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BORN. TOBE WILD. 
Announcing the birth of DSP1621O, the 
most significant Digital Signal Processor 
to hit the communications market since 
we invented the first DSP. 

o 

© 1997 Lucent Technologies. 
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Conceiv.ed by Belllabs Specifically for next-generation communications 
applications* DSP16210s more efficient processing lets it effortlessly handle 
a variety'of functions in any digital wireless standard, using up to five times 
leS-s power and memory than the most advanced DSP on the market today. 

Proven*software tools and high-performance processing enable DSP1621O 
to radically reduce development time and system costs, making it the 
pérfect DSP for rack modems and smaller remote base stations that can be 
deployed anywhere you can imagine with a savings of up to 50% in electronics 
costs. To learn more about how the DSP that was designed from the start to 
be the soul of communications can help you create products beyond your 
wildest dreams, call 1-8OO-372-2447 (Ext. 955). Or visit www.lucent.com/micro 

r 
^Innovations 

*e make the th 
that ma . 

READER SERVICE 143 



Telephone 
Ringing 

Generators 
Reduce Cost 
and Size 

♦ Provides solutions to POTS (plain 
old telephones) systems requiring 
from 3 REN to 150 REN 

♦ Available in 1 w, 3w, 10w, 20w & 
30w DC/AC sine-wave ring 
generators (5w square-wave also 
available) 

♦ User selectable output frequencies 
can be remotely set for 17, 20, 25 
or 50Hz 

♦ Inhibit pin allows for easy imple¬ 
mentation of cascading for zero V, 
zero I crossing to extend the life of 
system contacts 

♦ UL 1950, CSA and EN 60950 safety 
agency approvals 

♦ Overload, overvoltage and short 
circuit protection 

♦ Ideal for local and remote loop 
applications 

♦ High density solutions capable of 
reducing your board space, time-
to-market, while improving 
reliability and reducing cost 

♦ Off-the-shelf components ready for 
immediate delivery 

Call. Fax «h* E-mail us 
for detailed specifications. 
Application support and 
Solutions for your 
Telephony Problem! 

P.O. Box 950 
41 Werman Court 

Plainview, NY 11803 
Tel: 516-756-4680 
Eax: 516-756-4691 

E-mail: pwrdsine@erols.com 

TECHNOLOGY BRIEFING 

Judging The Designs Of The Future 

For the past number of years, I’ve served on a panel of judges for a Univer¬ sity VLSI Design Contest sponsored by a large and well-known supplier 
of CAE tools. Although the prizes that are handed out are basically 

awards of tools for the winning universities and the recognition of the design 
work, the overall efforts of the students and advisors shows that they possess 
a broad range of circuit and basic engineering know-how. As a result, they 
will be able to leverage that knowledge when they enter the industry upon 
completion of their education. 

The entries that already have been received this year for the contest have 
been loosely divided into two separate categories—novice and experienced. 
Each entry is judged on its soundness of engineering, clarity of the functional 
specification, the design methodology selected, and their physical implemen¬ 
tation. Whether the entry was submitted from an experienced or inexperi¬ 
enced design team, all of the designs showed extremely creative thinking and 
practical design implementations. In this instance, all of the contest partici¬ 
pants can be considered as “winners” in one form or another. Some of the 
more notable topics for the entries included a RISC DSP core; a systolic mod¬ 
ular multiplier; an implantable cardioverter de¬ 
fibrillator; a systolic neural processor; a hybrid 
FPGA that combines look-up tables and PLD 
logic blocks; a monolithic wireless temperature 
sensor; a 9-bit pipelined 12.5-Msample/s analog-
to-digital converter; and a multichip module for a 
1-GHz multichip microprocessor. 

All of these entries provide solid explanations 
of the design approach and trade-offs that had to 
be made, and the implementation techniques that 
were applied based on the use of various design 
tools. Some are more detailed than others, but all 
of them show that our educational system is 
working—the students are combining their text¬ 
book learning with applied technology to craft de¬ 
signs that may very well compete with commer¬ 
cial products in the near future. 
A contest such as this brings to light the positive energy and creativity 

that the students have, and it also shows the effectiveness of the educational 
system in preparing them for real design challenges. And, although there 
were a significant number of constraints that were imposed upon the stu¬ 
dents by the limited resources of the school, the capability of the available 
processing, and the length of the school semester, these design engineers of 
the future will face very similar limitations and challenges if they decide to go 
to work for a commercial company—such problems as time-to-market issues, 
process limitations, and so on. 

Perhaps more companies in the industry should consider sponsoring de¬ 
sign contests to cover all the different areas of technology. Indeed, there are 
many opportunities to expand the horizons of the students. At the same time, 
they can provide much-needed help to the universities in the form of design 
tools, grants, research and development contacts, and so on. I firmly believe 
that there are many innovative ways the industry can get involved to foster 
design creativity and innovation while also strengthening one of our most vi¬ 
tal resources—the university system—which produces the forthcoming gen¬ 
erations of designers and researchers. 

The planning and effort that can be seen from the submissions of the stu¬ 
dents for this contest really gives me a very positive and hopeful feeling about 
the innovative minds that will soon be entering the commercial market. So, as 
far as I’m concerned, the judgment is in, and it is a win for everyone. 

As always, all of your comments and suggestions on this or other topics 
that I write about are certainly appreciated. You can e-mail them to me at 
dbursky@class.org. 
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PCI Data Acquisition 
Do It Right with the PCI MITE 

Realize the true performance of a PCI data 

acquisition (DAQ) system with DAQ products 

designed specifically for high-speed data 

transfers on the PCI bus. 

To do PCI right, choose PCI DAQ 

boards featuring the MITE chip. The 

MITE maximizes data transfer rates through 

'scatter-gather” bus-mastering - the key 

to increased PCI system performance -

by freeing the processor to do more than 

just babysit your DAQ board. In fact, without 

the MITE chip, a PCI DAQ board may even 

be slower than an ISA bus DAQ board! 

Whether developing a new system or porting 

from ISA, our NI-DAQ” driver and LabVIEW" 

Get the PCI MITE Performance Advantage 
• Full PCI bus-mastering capability 
• 132 Mbytes/s burst-mode 
transfer rates 

• Microprocessor-free data transfers 
• Three PCI DMA controllers tor 
analog input, analog output 
and counter/timers 

1 20 kS/s to 20 MS/s 

■ 

Choose PCI DAQ Boards with U O/* » • 

8, 12, and 16-bit analog input 
2 to 64 analog inputs 
2 analog outputs 

• 8 to 96 digital I/O lines 
• Image acquisition 

or LabWindows 7CVI application software 

complete your tool set for doing PCI DAQ right. 

PCI DAQ - Do it right! Choose the 

industry leader, National Instruments. 

14 PCI DAQ boards available for Windows NT/95/3.1 and Mac OS 

^NATIONAL 
► INSTRUMENTS 

The Software is the Instrument ~ 

U.S. Corporate Headquarters 
Tel: (512) 794-0100 • Fax: (512) 794-8411 
info@natinst.com • www.natinst.com/daq/ 

Worldw de network of direct offices and distributors. 

• U.S. pricing only. 
O Copyright 1997 National Instruments Corporation. All rights reserved. 

Produc and company names listed are trademarks or trade names of their respective companies 

Call today for a FREE copy of the 

“Doing PCI Right " tech note 

(800) 327-9894 (US and Canada) 
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DENSITY CONFIGURATION VOLT PACKAGE_ CYCLE TIME 

8Mb 256K X 32 3.3V 100-PinTQFP (125, 100, 83 MHz) i 
2MB 256K X 64 3.3V 144-Pin SODIMM (100,83 MHz) 
4MB 512K X 64 3.3V 144-Pin SODIMM (100,83 MHz) 

(Cycle time/ns ; -8= 125 MHz, -10 = 100 MHz, -12 = 83 MHz | 

As John can testify, our SGRAM breathes life into 

3D graphics and advanced bandwidth applications. 

It boosts the performance of your system and does it in an industry-standard architecture that’s easy to design in. But 

there’s yet another reason John is a Micron graphics memory fan—it ’s our wizard of SGRAM, Gary Welch. Gary’s one 

of those people who eats, sleeps and breathes graphics memory-and he loves to answer your questions. What’s more, 

Gary is easy to reach. Just fire him an e-mail at gwelch@micron.com, or give him a call at 208-368-3900. For the 

whole story, or to see a data sheet, visit our Web site. www. micron.com/mti pilCRON 
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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-
mierosensors 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 

100% tested, available to you world¬ 

wide, and backed up by outstanding 

technical and distribution support. 

To find out if Omron has the 

component solution you’re looking for, 

call now to receive our Standard 

Products Catalog or visit our web site at 

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

directory of techinical data sheets, call 

ControlFaxH 1-847-843-196.3 and ask 

for document *50. 

If you respond to innovation and 

more efficient ways of doing business, 

it’s a story worth reading. 

1-80 0- 55OMRON 

ASK FOR OUR STANDARD PRODUCTS 
CATALOG. IT S FREE! 

omRon 
WE HAVE THE FUTURE W CONTROL 

READER SERVICE 169 See us at WESCON booth #2430 



Ultra SCSI Termination 
Step 1 : Rewrite The Specs 

Q^s Capp^ors 

✓ MAXIMIZE BANDWIDTH: 35 MHz 
✓ MAXIMIZE OUTPUT CURRENT: 24mA 

✓ ELIMINATE COMPENSATION CAPACITORS 

Active Vo« 

l«2^U
95325 

\x52^^ ; 
95323 

Now Available! 

Industry-Standard Pinouts 
Active H>9 _ 

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 
• Eliminates need for compensation capacitors —‘ 
saves space and cost 

• Provides 24mA continuous current 
• Fewer data errors, more reliable Wide and 
Narrow UltraSCSI designs 

S E L E C T 1 O N G U 1 D E 
# Lines Part Number Enable Net-Swap Plug ■’ Play Package Options 

9 LX5218 / 5219 L/H Y N 16-S0WB/20-TSS0P 

9 LX5111/5112 H/l Y_ N 16-S0IC/24-TSS0P 

9 LX5115 H Y N 20-TSS0P/16-S0WB 

18 LX5225/5226 H/l Y/Y Y/N 28-S0WB/36SS0P 

27 LX5121 L Y Y 44-SS0P/56-TSS0P 

• Comprehensive line of SCSI 
products available including 
transceivers and terminators 

For your Design Kit including 
application notes, samples and 
an evaluation board call, 
fax or write today. Me* 97

DataBook-Ca« Today 

O [infinity 
MIC ROELECTRONICS 

Call 800-LMI-7011 

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

Linfinity Microelectronics, 11861 Western Avenue, Garden Grove, CA 92841 Phone: 714-898-8121 Fax: 714-372-3566 
ACI Electronics 800-645-4955, All American 800-573-ASAP, FAI Electronics 800-677-8899, Future Electronics 800-388-8731 

Jan Devices 818-757-2000, Reptron 800-800-5441, Zeus Electronics 800-52-HIREL 
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Programmable Digital Televisions 
Expected For Next Year 

Philips Semiconductor, Sunnyvale, Calif., announced 
the organization of a Digital Television (DTV) 
group that will begin immediate development of a 

programmable DTV. The group will be located at the 
Sunnyvale facility and is expected to produce DTV-en-
abled televisions that are fully compatible with the Ad¬ 
vanced Television Systems Committee (ATSC) stan¬ 
dards. At the core of the programmable DTVs will be 
the company’s high performance TriMedia multimedia 
processor. This technology offers a number of advan¬ 
tages, including the computational power and flexibility 
needed to process the broad range of display formats 
specified in the ATSC standard. 

The processor also can provide a wide range of addi¬ 
tional services based on the ATSC standard, thanks to 
its programmable nature. In addition, it supports a re¬ 
verse communications link for interactive services via 
the Internet and other media, can decode video to sup¬ 
port video-on-demand services over cable-TV connec¬ 
tions, and supports built-in video telephony and compu¬ 
ter-based applications such as video games. One of its 
most significant advantages, though, is that as stan¬ 
dards change and new services become available, the 
appropriate software needs simply to be downloaded 
into the TriMedia-based DTV. This positions the tech¬ 
nology well for continued use well into the future. 

The DTV sets initially developed by the DTV group 
will support existing National Television Standards 
Committee (NTSC) broadcasts and new DTV signals. 
Sets are expected to become available by the end of 
1998. As part of this development effort, the company 
also is working closely with Philips Sound and Vision 
and other industry leaders to establish open standards 
for all of the new services made possible by the DTV en¬ 
vironment. To receive additional information on the 
DTV development effort, contact the company at (408) 
991 2000. CA 

Computer Telephony Group 
Seeks Open DSP Interface 

Seven computer-telephony companies have come to¬ gether as a consortium with the intent to develop a 
new value-adding interface for computer telephony 

that will separate DSP software issues from the under¬ 
lying hardware. The specification, to be called the Media 
Stream Processor (MSP), will allow companies to 
choose between develop MSP-compliant software or 
media processing software without having to do both. 

The computer telephony industry, which is a heavy 
user of DSP technology, is by definition an integration 
industry. It has apparently reached that critical level of 
maturity where the effort spent dealing with the idio¬ 

syncrasies of different hardware platforms is robbing 
an unacceptable amount of resources from the actual 
application development. In addition, users want differ¬ 
ent vendors’ software solutions to play on different 
hardware platforms and vice-versa. 

One member of the consortium, BICOM, Monroe, 
Conn., is developing an optional MSP daughterboard in¬ 
terface. An MSP daughterboard would decouple the de¬ 
velopment of public network interfaces from the DSP 
resource board. This would allow hardware vendors to 
work on innovations in their board-level products while 
application vendors develop their code without worry¬ 
ing about the effects of hardware changes. At the same 
time, those developing telephony interfaces can face the 
daunting international approval process without having 
to involve the hardware and application people. 

The consortium includes: BICOM, Calibre Indus¬ 
tries (Diamond Bar, Calif.), Centigram Communica¬ 
tions (San Jose, Calif.), Cole Technical Services (York, 
Pa.), Commetrex (Norcross, Ga.), and Pika Technolo¬ 
gies and QNX Software (both of Kanata, Ont., Canada). 

For information, contact Comtrex’s Martin Lipp¬ 
man at (770) 242-7775, ext. 370; e-mail: 
mlippmann@comtrex.com. tw 

Alliance Targets Verification 
Solutions For Next Generation 

The migration toward a true systems on chip (SOC) 
design environment brings with it a whole host of 
challenges. These include issues of increased capac¬ 

ity and complexity, which literally push current verifi¬ 
cation methodologies to their limits. Complicate the pic¬ 
ture by incorporating an embedded processor core into 
an ASIC design and the interface issues between the 
design’s hardware and software turn into costly risks 
that if not caught before going to fab could be lethal. 

Focusing on this issue, Mentor Graphics, Wilsonville, 
Ore., has formed an alliance—Seamless Alliance 
2000—with ASIC suppliers to provide the tools that 
will be needed to create next-generation designs. The 
deliverables of this alliance are specifically intended to 
reduce the hardware/software co-verification risk and 
directly address today’s most critical issues in elec¬ 
tronic product development. 

This open alliance partners Mentor with a number of 
leading embedded microprocessor suppliers, including 
ARM, Hitachi, Matsushita, Mitsubishi, Motorola, NEC, 
SGS-Thomson, and Toshiba. Under the guidelines of 
the program, Mentor and its partners will deliver hard¬ 
ware/software co-verification capabilities to both hard¬ 
ware and software design engineers working on next¬ 
generation embedded systems for various applications 
(e.g., telecom, datacom, and multimedia). They also will 
provide Seamless CVE customized Processor Support 
Packages (PSPs) for selected embedded microproces¬ 
sor cores. 
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“In the MIPS RISC 
game, it’s not whether Philips 
wins or loses. It’s finding new ways 
to let our partners down gently.” 

“When our partners 
get a design win, we all win. 
When LSI Logic wins, we gloat. 
But just a little.” 



www.TeamMIPS.com 

NEC 
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’s surprising they can be humble after getting a design win. 

LOGIC 

remember this: each partner is 
turning out incredible versions of 
this open, scalable architecture. 

Toshiba has never actually lost a design win. We prefer to 
think of it more as sharing with our other MIPS partners.” 

Which means the partner you select will give you the perfect embedded processor 
for your design. You can also expect the broadest range of industry leading 
tools. So your idea gets to market faster. And it gets there for less than those 
conventional embedded processors. 

If you’d like to see the online version of this heartfelt corporate harmony, 
visit www.TeamMIPS.com. 

Partners working together. Each with their own strengths. Competitors 
fighting for your business. May the best company win. 

I think IDT once lost a design win to one of our partners. 
But then again, I may have just imagined it.” 

It’s not like NEC calls our MIPS partners to say, WE WON, WE WON 
after getting the design win. Okay, so we did it once.” 

Only MIPS RISC embedded 

processors offer you the 

most incredible choice 

of price /performance, 

manufacturing expertise 

and development tools. 

When promoting the world's #1 RISC architecture, the MIPS® partners are, 
"rah rah go team." But when it comes to getting the design win, well, that’s when 
the loving stops. See, they might be partners, but they're also competitors. 

Now, it would have been nice to have each of the MIPS partners say a 
few words about their individual strengths. But frankly, each partner has their own 
virtues and just way too many strong points to mention in one ad. (That, and the 
fact that they couldn't agree on who would go first.] So to simplify matters, just 

SHiconGraphics 
MIPSGroup 

Integrated l.SI 
Device 
technology. Inc 

PHILIPS -, ... 

eh, Ts j TOSHIBA Semiconductors iwuinwn 
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In the first step in the program, the partners will 
send engineers to receive on-site technical training on 
Seamless CVE from Mentor’s Co-design Business Unit. 
Then they will use this information, coupled with their 
expertise in embedded cores, to create highly inte¬ 
grated environments for fast execution of embedded 
software on a virtual prototype of the ASIC. Each PSP 
will be validated by both Mentor and the partnering 
vendor to assure a deliverable that offers a high level of 
performance, accuracy, functionality, and debug capabil¬ 
ity. As a result, end users of the PSPs can expect a co¬ 
verification environment that will enable them to iden¬ 
tify and fix design errors in the hardware/software 
interface before committing to silicon. For further infor¬ 
mation on the Seamless Alliance 2000, contact Mentor 
Graphics at (503) 221-1551; http://wimv.mentorg.com. ca 

Specification Defines Small 
Embedded-Board Form Factor 

Aimed at the embedded single-board-computer 
(SBC) market, the EBX form factor is a multiven¬ 
dor standard for non-backplane SBCs. EBX, 

which stands for “Embedded Board, expandable,” was 
co-developed by Ampro Computers Inc., San Jose, 
Calif., and the Motorola Computer Group, Tempe, Ariz.. 
The purpose of the standard is to ensure that embedded 
computing solutions can be designed into space-con-
strained environments with off-the-shelf components. 

The specification offers a standard mechanical design 
for deeply embedded applications that require a high 
level of CPU performance and integration, but can’t af¬ 
ford the size, cost, or complexity associated with back¬ 
planes or card cages. EBX merges the expansion capa¬ 
bility of the PC/104+ onto a board measuring just 5.75 
by 8 in. A PC Card interface also can be employed. The 
specification defines the board dimensions and the 
mounting-hole patterns, including the location for the 
PC/104+ expansion and recommended zones for the PC 
Card interface and other common I/O. 

The EBX specification is available without licenses 
or royalties. It can be downloaded from the Internet at 
http://www.ampro.com or http:llunmv.mot.com/compu-
ter. For more information, contact Ampro at (800) 966 
5200 or (408) 360-0200, or Motorola at (800) 759-1107 or 
(512) 434-1526. RN 

Display Technology Eyed 
As LCD Replacement 

Although liquid crystal displays (LCDs) have long 
dominated the display market, existing limitations 
in the technology have left the door open for future 

replacements. One such replacement is the three-color, 
tunable, vertically stacked organic light-emitting diode 

(SOLED), which debuted in July from Universal Dis¬ 
play Corp. (UDC), Bala Cynwyd, Pa. The company has 
now taken its development one step further by demon¬ 
strating the existence of a transparent, flexible organic 
light-emitting diode (T-FOLED). This technology holds 
particular significance because in addition to it being a 
full color flat-panel-display technology, it’s ultra-light¬ 
weight, transparent, and conformable. 

Taking part in this ongoing development are re¬ 
searchers from Princeton University. Together, the two 
have shown that it’s possible to combine the trans¬ 
parency and flexibility of organic displays into one de¬ 
vice. As such, the technology is expected to open the 
doors to a host of previously infeasible or impractical 
applications such as conformable, full-color displays for 
windshields and high-contrast displays attached to 
curved instrument panels. Moreover, with the demon¬ 
strated brightness, energy efficiency, robust nature, 
and cost effectiveness of the OLEDs, researchers be¬ 
lieve that it’s a prime replacement candidate for LCDs. 
Subsequently, UDC its continuing development and 
commercialization efforts. F or further details, contact 
UDC at (610) 617-4010. CA 

Standard Update Offers More 
Efficient Information Exchange 

The Silicon Integration Initiative Inc. (SI2), Austin, 
Texas, has recently released the an update, version 
3.1, to the Pinnacles Component Information Stan¬ 

dard (PCIS). Developed as part of the ongoing Elec¬ 
tronic Component Information Exchange (ECIX) pro¬ 
gram, the primary reason for the update was to include 
the SGML Open Exchange Table Model for a more effi¬ 
cient interchange of information. Also, improvements 
were made to tags to extend PCIS flexibility. 

The ECIX project is dedicated to the development of 
an architecture that will enable a seamless flow of infor¬ 
mation from authors, designers, manufacturers, and 
other creators of component information to the end¬ 
customers of that information. Such an architecture will 
include standards and methodologies, as well as any 
support software needed to assure that component in¬ 
formation will be delivered to the end users electroni¬ 
cally and in an agreeable format. 

The standard was originally developed through co¬ 
operation from five leading electronic component man¬ 
ufacturers: Hitachi, Intel, Philips Semiconductors, Na¬ 
tional Semiconductor, and Texas Instruments. 
Continuing work on the standard has brought addi¬ 
tional support from Hewlett-Packard, IBM Microelec¬ 
tronics, and DARPA to help expand the PCIS standard 
and provide an open ECIX architecture. For informa¬ 
tion on the ECIX project or the standard update, con¬ 
tact SI2 at (512) 342-2244, or visit the ECIX project 
web site at http://unmv.si2.org. CA 

Edited by Roger Engelke 



Get Unplugged from Old Display Ideas 

Kent ChLCD No Power Displays 
Ready to get unplugged from the energy-robbing LCD displays you’re 
now using? KENT Displays’ ChLCD (Cholesteric Liquid Crystal Dis¬ 
play) technology offers a solution for your electronic products. 

Break the Battery-drain Barrier 
Since ChLCD reflective and transparent textures are both stable 
states, an image can be displayed indefinitely without consuming 
battery energy - for seconds, hours, weeks, months or even years 

Easiest to Read Reflective Technology 
Compared to conventional LCD technologies, ChLCD displays offer 
better reflectiveness, 360 degree viewing cone and exceptional day¬ 
light contrast, even in direct sunlight, all without backlighting. 

Standard or Custom Displays Available 
Standard ChLCD displays and modules are available in 1/8 and 
1/2 VGA sizes in colors to meet your needs. Have a special applica¬ 
tion? Kent Displays offers ChLCD displays and modules custom de¬ 
signed to your requirements. 

Unlike SIN displays which use power 

to continuously refresh images, 
CbLCDs do not require refreshing to 

keep energy usage to a minimum. 

Ask for the Facts 
To learn more about this technology that enables you to do 
more, ask for this information package today. -

. "Ui V  T? NTHT displays 
n 1V-C1 > 1 INCORPORATED 

A MANNING VENTURES BUSINESS UNIT 

Kent Displays, Inc.* 343 Portage Boulevard • Kent. OH 44240 • Phone: 330.673 8784 • Fax: 330.673-4408 • E-mail: sales@kentdisplays.com 

Products and technologies of Kent Displays, Inc. are protected by tbe following patent Unites Slates: 5,463.865: 5.437,81 1; 5.384.067: 5.251.048. Peoples Republic of China; 92103952.2. Israel; 101.766. 

Taiwan; 801405631. PCT (LP. Canada, Korea, japan and Norway). 92/03504; 9209367. Other Patents Pending. 
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Inter-System Communications Standard 
To Ease Clustered System Implementation 

cluster would need. Distance and 
generality in a cluster can usually be 
sacrificed to reduce latency down to a 
minimum, as long as reliable and or¬ 

dered delivery of messages 

Although its definition 
has not been finalized, 
the virtual-interface ar¬ 

chitecture (VIA) promises to 
provide mechanisms for low-
latency, high-bandwidth mes¬ 
sage passing between inter¬ 
connected nodes and 
interconnected storage de¬ 
vices (clusters). The VIA 
specification for clustered 
systems is being jointly de¬ 
fined by Compaq Computer 
Corp., Houston, Texas, Intel 
Corp., Santa Clara, Calif., and 
Microsoft Corp., Redmond, 
Wash. It’s intended to accel¬ 
erate the development and 
reduce the cost of clustered 
servers, workstations, and 
I/O devices. Cluster comput¬ 
ing is defined as short-dis¬ 
tance, high-performance in¬ 

Applications 

Operating-system vendor application 

programming interface (API) 

Vl-aware applications 

2. In the communications stack, the virtual-interface (VI) provider 
supplies a low-level interface to the VI consumer. Operating-system 
and independent software vendors can build higher-level application 
programming interfaces (APIs) and services to present a higher-
level abstraction to the application. 

is guaranteed. Such a guar¬ 
antee is an element of the 
VIA specification. 
Clusters can be assembled 

at a fraction of the price of a 
mainframe, while delivering 
higher performance and bet¬ 
ter reliability. To make clus¬ 
tering a reality, there are 
two key ingredients that are 
needed: cluster support em¬ 
bedded in shrink-wrapped 
operating systems, and 
standards for low-latency 
cluster communications. 
The VIA specification de¬ 

fines a low-level application 
programming interface 
(API) and a network inter¬ 
face controller (NIC) with 
low-overhead communication 
by using zero-copy seman¬ 
tics. The basic concept pro-

terprocess communications (IPCs) 
between multiple building blocks. 
These building blocks comprise 
servers and/or workstations, as well 
as I/O subsystems connected directly 
to the network. 

Interconnecting servers, worksta¬ 
tions, and I/O devices to form a 
scaleable computing cluster presents 

a unique set of communications re¬ 
quirements. Most of those require¬ 
ments have not been addressed by 
existing local and wide-area network 
standards. LANs and WANs typi¬ 
cally sacrifice latency for robustness, 
generality (the ability to handle mul¬ 
tiple configurations), and distance— 
just the opposite of what devices in a 

vides the illusion of a network inter¬ 
face dedicated to multiple applications 
simultaneously; e.g. a “virtualized” in¬ 
terface. The VIA model is based on a 
simple queuing model whose coiTect-
ness principles are well understood 
and for which performance can be pre¬ 
dicted. The model also provides fully-
protected, direct user-level access to 
the network interface exported 
through the virtual memory subsys¬ 
tem (Fig. 1). 

Included in the VIA functional def¬ 
inition are the following elements: 
packet descriptors, send-work and 
receive-work queues, “doorbells,” 
asynchronous status notification, and 
memory registration. The receive 
and send packet descriptors describe 
the scatter/gather operation that will 
be performed during reception or 
transmission of the packet. The door¬ 
bells are used to notify the network 
interface that work has been placed 
on a work queue. The memory regis¬ 
tration registers regions of memory 
with the NIC before they’re used in 
communication. 

The architecture allows a VI con¬ 
sumer access to the network interface 

I. The virtual-interface (VI) architecture, as defined by Compaq Computer, Intel, and 
Microsoft, allows a VI consumer direct access to the network interface without operating¬ 
system intervention. A pair of send and receive cues provide the access. 

directly, without operating-system in¬ 
tervention. That access takes place 
through a pair of send and receive 



In the never-ending battle to design more functionality 

into smaller spaces, and be first to market, you have a 

powerful new ally. .Murata multilayer LTCC technology. 

While others are still on the drawing board, 

Murata has mature chip LC filters, PLL modules, chip 

antennas, VCOs and more in production. Our unrivaled 

To giue gour designers a competitive aduantage, 
rue won’t hesitate to stack the deck. 

experience with advanced ceramic base materials, 

expertise in integrating custom circuits and ability to 

integrate passive with active result in functional packages 

no one else can match. When you team with our designers, 

you simplify circuit design, reduce total cost and improve 

performance. Let us show you how to turn your toughest 

design challenges into winning competitive advantages. 

Call 1-800-831-9172 or visitwvvw.murata.com 

in tifíala 
innwator in Electronics 

01997 Muroto Electronics North Americo, Inc., 2200 Loire Pork Drive, Smyrno, Go. 30080. All Rights Reserved. 
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work queues referred to as a VI in¬ 
stance. To offer this capability, a 
process cannot be allowed to interfere 
with any other process or the kernel 
that is sharing the network interface. 
This protection is achieved using the 
normal page protection mechanisms of 
the virtual-memory subsystem. 
A process can own many VI in¬ 

stances, and in the context of a VI in¬ 
stance, the kernel can be viewed as a 
process since it has a distinct virtual 
address space. The direct access to the 
network interface is only the first step 
in establishing communications be¬ 
tween cooperating processes running 
on separate servers. The next step is 
to provide a VI consumer with the illu¬ 
sion of a dedicated, fully-intercon¬ 
nected network infrastructure. 

The VIA supports both reliable 
and unreliable network media. This 
support allows the proper cost/perfor-
mance trade-offs to be made and the 
optimum capability to be chosen for a 
given application. Reliable networks 
guarantee that data is received in the 
order that it was sent. No duplicate 
packets are received, and all unrecov¬ 
erable hardware errors are reported 
to the VI consumer. Reliable network 
semantics implemented with hard¬ 
ware relieve the communication stack 
of the burden of implementing relia¬ 
bility in software. Unreliable net¬ 

works allow the reliability semantics 
to be implemented in software, and 
have higher overheads. 
The VI provider supplies a low-

level interface to the VI consumer. Op¬ 
erating-system vendors will be able to 
build higher-level APIs and services 
to present a higher-level abstraction 
to the application (Fig. 2). Perfor¬ 
mance-critical applications will use the 
VI provider directly, while other ap¬ 
plications will use services provided 
by operating-system vendors. 

The standardized programmatic 
software interface of the VIA pro¬ 
vides portability between computing 
platforms and network implementa¬ 
tions. The VI provider API contains 
functions that can be categorized into 
two major groups: control, and data 
movement and synchronization. Con¬ 
trol functions include opening and 
closing the NIC, creating or destroy¬ 
ing a VI instance or completion 
queue, connecting or disconnecting a 
VI endpoint, registering or deregis¬ 
tering a memory region for communi¬ 
cation use, and registering a user-de¬ 
fined asynchronous error handler. 
The data operations include posting a 
send or remote DMA operation, post¬ 
ing a receive buffer, polling a VI end¬ 
point for completion, waiting on a VI 
endpoint for completion, polling a 
completion queue, and waiting on a 

completion queue. 
As part of the API, the VI kernel 

agent provides functions that require 
several privileged operations: inter¬ 
rupt processing and synchronization, 
and registration of buffers. F or the in¬ 
terrupt processing and synchroniza¬ 
tion, the kernel agent synchronizes by 
supplying the scheduling semantics 
for blocking calls. As a privileged en¬ 
tity, it controls the hardware inter¬ 
rupts from the VIA on a global and 
per VI-instance basis. 
The kernel agent supports buffer 

registration and de-registration when 
the buffers are registered. Enforce¬ 
ment of protection across process 
boundaries by page ownership is al¬ 
lowed. Privileged kernel processing is 
required to perform virtual-to-physi-
cal address translation and to wire the 
associated pages into memory. 

The VIA specification is currently 
still in the definition phase and will not 
be publicly available until the defini¬ 
tion is complete. However, requests 
for information regarding the status of 
the specification can be sent to 
wire@co.intel.com, while copies of the 
VIA presentation delivered at this 
past summer’s IEEE Hot Intercon¬ 
nects Conference at Stanford Univer¬ 
sity can be requested from 
victoria_jjrazier@ccm.co.intel.com. 

Dave Bursky 

Intelligent Device-To-Device Communications Scheme Lets 
Subsystems Form Seamless Links To Each Other 

A protocol for device-to-device communications that can be em¬ 
bedded as firmware into periph¬ 

erals, and as a software module in 
PCs, promises to eliminate incompat¬ 
ibility issues when connecting the de¬ 
vices together. Developed by the 
Hewlett-Packard (HP) Co. Ltd., 
Bristol, U.K., the JetSend intelligent 
protocol is an open technology avail¬ 
able to appliance manufacturers and 
software developers who wish to in¬ 
corporate the scheme into their prod¬ 
ucts. Copies of the specification are 
available free of charge from the 
company’s JetSend web site at 
http:llwww.jetsend.hp.com. An appli¬ 
ance development kit also is being 
made available. 

The JetSend technology allows 
two devices to interconnect, negoti¬ 
ate data types, provide status up¬ 
dates about device operation, and ex¬ 
change information—all without 
user intervention. Any information 
appliance, computer peripheral, or 
computer system can incorporate the 
protocol. The protocol provides easy 
communication across many devices, 
solving many of the hassles com¬ 
monly associated with ad hoc, dis¬ 
tributed, and mobile communications 
between historically incompatible 
devices, according to Paul Burwood, 
the marketing manger for HP work¬ 
group printers (see the figure). 

For example, two JetSend-en-
abled devices—say a printer and a 

scanner—could be interconnected. 
They would exchange operational 
data to “negotiate” with each other 
to establish a link. For instance, the 
scanner would send information 
about its capabilities: “I am a Jet¬ 
Send device and I can send you im¬ 
ages in grayscale or color with up to 
24 bits of color depth and in resolu¬ 
tions from 150 to 1200 dots/in.” The 
printer would receive that informa¬ 
tion and could respond with: “I am a 
JetSend device; send me 24-bit color 
at 600 dpi.” The scanner would then 
respond with the image file. 

Negotiation 
Every exchange potentially in¬ 

volves negotiation of the encoding it-

34 



Introducing MicroSim DesignLab: 

a better circuit faster. Call for our MicroSim DesignLab evaluation software. It will change the way 
you think about circuit design—from start to finish 

Imagine what it would take to design a better circuit faster. You'd have a single EDA system — not a collection of point tools. Your new system 
would have a single interface to all facets of your mixed analog/digital design. No more wasted time or errors from converting, translating 
or re-entering designs. With a click of the mouse, you could go bock and forth between design stages, making a change and seeing the results, 
continuously improving your design from start to finish. Now it's here. Now you can. Introducing MicroSim DesignLab™ — the new standard 
for desktop EDA. It's the worlds first and only comprehensive, fully-integrated start-to-finish desktop EDA system. See how easy it is to design 
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Each information appliance interconnected using the JetSend intelligent protocol has an 
interface called a surface. Information on surfaces is moved from one device to another 
after the JetSend protocol negotiates the linkage. 

self, the parameters of the chosen en¬ 
coding, and how the information is to 
be transferred. The negotiation be¬ 
tween the peripherals takes place au¬ 
tomatically. If two devices can con¬ 
nect, they can exchange meaningful 
data, minus drivers, without a lot of 
intermediary networking complex¬ 

ity, and most importantly, without 
user intervention. 

In JetSend, communications be¬ 
tween devices involves a change in 
one device causing equivalent 
change in devices to which it is con¬ 
nected. The part of a device’s state 
that can be connected in this way is 

called its surface. Since JetSend com¬ 
munication takes place entirely via 
surfaces, the protocol is called a sur¬ 
face-interaction protocol. In such a 
protocol, surface connection is sepa¬ 
rate from change propagation; sur¬ 
face connections can be one-to-many, 
creating a single “virtual surface” 
shared by all connected devices. 
When a change takes place on one 
surface, that change will propagate 
automatically to all connected sur¬ 
faces, in effect, maintaining system 
equilibrium. 

Synchronizing Surfaces 
JetSend works by synchronizing 

the surfaces of connected devices. 
For this to happen, the device sur¬ 
faces must contain the same type of 
information that must consist of 
things that can be rendered percepti¬ 
ble to people (visible, audible, or tan¬ 
gible). The protocol also distin¬ 
guishes what is transmitted between 
devices from how it is encoded, thus 
permitting the scheme to operate 
over different hardware interconnec-

We’d like to show you what our 

High Performance Clock 
System Design Solutions 
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tion approaches. The protocol will 
work with both fixed-function and 
programmable devices, governing 
only how the devices interact, not 
what they do. 

The first type of JetSend device 
covers anything that captures, 
stores, computes, or renders user-
perceptible information (printers, 
scanners, storage devices, televi¬ 
sions, network appliances, etc.). The 
surface of a device is divided into 
subsurfaces, each containing a 
unique identifier. Devices that gener¬ 
ate electronic material, such as scan¬ 
ners, have a default subsurface called 
“Out,” while consumers such as 
printers, have a subsurface referred 
to as “In.” JetSend device surface 
identifiers map to URLs when the 
device is connected to the Internet. 
By default, a sending device, such as 
a scanner, connects to a target de¬ 
vice’s In surface, but could be di¬ 
rected to connect to a different tar¬ 
get subsurface. Similarly, a receiving 
device would, by default, connect to a 
source device’s Out surface, but can 

be directed by the user to connect to 
a different source’s subsurface. 
A JetSend-enabled computer 

would have both In and Out surfaces. 
As a result, the default location to 
“put” new images or documents to be 
sent to a PC is the PC’s JetSend In 
surface, which can be mapped to the 
PC’s universal in-box. For outbound 
images or documents, the data is ini¬ 
tially positioned on the Out surface. 
However, a PC or other devices can 
have JetSend surfaces with arbitrary 
identifiers; other devices can only 
connect to those surfaces of which 
they are aware. They check a surface 
address list for a match, and that list 
can be interrogated and downloaded 
through normal surface interaction. 

A Universal Driver 
As part of JetSend, there will be a 

universal driver for Microsoft Win¬ 
dows, thus enabling applications to 
send information directly to JetSend 
devices, or to generate information 
that can be saved for later exchange. 
That effectively turns the PC and 

any host application with a “print” or 
“send” function into a simple JetSend 
sending appliance. 

Existing peripherals can be con¬ 
verted into JetSend appliances by 
using JetSend surrogates on sup¬ 
porting host computers, or via dedi¬ 
cated device adapters. When on the 
host, these surrogates are referred 
to as “soft appliances” that could be 
used to get the surfaces to communi¬ 
cate across the Web or other commu¬ 
nication interfaces. 
A JetSend protocol appliance de¬ 

velopment kit, the JetSend ADK, in¬ 
cludes HP’s own implementation of 
the JetSend protocol, the electronic 
material specification (data-format 
specification, and libraries, code sam¬ 
ples, reference implementations, 
middleware, and documentation.) 
The ADK is available for a license fee 
of $15,000 and can be used royalty-
free. The license fee also includes the 
use of the JetSend brand name and 
logo, as well as access to a certifica¬ 
tion test suite. 

Dave Bursky 

Introducing the Clockworks PLLs. 

new PLLs do to skew. 

The first high end, low-jitter 

solutions available off the shelf, 

ready to plug in and pare your timing budget 

down to almost zip. Less than 200 picoseconds . 

If you’re trying to line up the edges on a fast 

clock, from 25Mhz on up, you’re home. 

Lowest jitter. Tightest skew. Lowest price. 

Call today and talk to someone who knows 

fast clocking problems and can put the 

solutions in your hands in no time. 

Telephone 408-980-9191 or 800-788-3297. 

www.synergysemi.com 

info@synergysemi.com 
A SYNERGY 
yr* SEMICONDUCTOR 
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The Tl Framer for 
Every Application 

ATM • SONET/SDH • Frame Relay • Internet Access • Remote Access • Modem Pools • 
HDSL • CSU/DSU • Test & Monitoring Equipment • Multiplexers • Channel Banks • DLC 
Equipment • Wireless Local Loop • M13 Multiplexers • Wireless Base Stations & Controllers 

The New Features Menu 

the original: 

Less Firmware; One Processor 

• Tl FDL Hardware Support: The DS2152 has 
a full HDLC controller with 16-byte buffers along 
with a complete Bit-Oriented Code (BOC) control¬ 
ler, allowing the host a full second of processing 
latency. Even the most heavily loaded host will 
have time to handle the real-time needs of the FDL. 

• Hardware Voice Signaling Support: 
The DS2152 can move signaling across 
the user’s backplane without firmware in¬ 
tervention, which unburdens the host from 
handling the real-time voice signaling and 
leaves it free to perform other functions. 

We’ve taken the industry’s first T1 Single-Chip 
Transceiver, the DS2151, and added more 
features without adding cost. The DS2152 
Enhanced T1 Single-Chip Transceiver 
starts with all the great features of 

• Handles both long 
and short haul lines 
so it can be deployed 
anywhere within the 
network 

• Non-Multiplexed and Multiplexed 
Bus Option: Your equipment can directly 
connect to an inexpensive 8-bit controller or a 
complex 16- or 32-bit host. 

• Per-Channel Conditioning: The user can 
“groom" each DSO channel independently as 

required, especially useful in Fractional T1 
applications and for testing and provisioning 
DSO channels. 

• Incorporates line 
interfacing, framing, 
elastic stores, and 
line monitors in a 
small. 100-pin LQFP 
package, saving 
board space, 
component count, 
and cost 

• Crystalless Jitter Attenuation: A single 
T1 clock source can now serve up to 28 
channels, greatly reducing the board space 
required and the cost of multiple crystals. 
This feature is especially advantageous 

k in multi-port designs. 

Q Provides same footprint 
forTl (DS2152) and 
El (DS2 154) de¬ 
vices, allowing 
you to move from 
the North American 
to the European/ 
Asian market with a 
simple chip change 

SuPpOrf9

for Multiple Channels 

But the DS2152 then goes on to add features to increase 
flexibility with two goals in mind. First, it incorporates 

Truly the framer for every T1 application, the DS2152 
has been fully tested to meet all of the latest T1 specifi¬ 
cations. A design kit is available to help you get up and 
running quickly. 

more functions in the hardware, eliminating the expense 
and time required for firmware or external hardware de¬ 
velopment. Second, the new chip reduces processor real¬ 
time servicing. One processor can now service multiple 
channels, reducing board space consumed and costs for 
additional chips. 

To receive data sheets and application 
notes on the DS2152 Enhanced Single¬ 
Chip T1 Transceiver, visit our Web site 
at http://www.dalsemi.com. Or call us 
at (972) 371-4448. 

¡ï DALLAS 
SEMICONDUCTOR 

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

READER SERVICE 105 



Tech Insights 
Gas-Gauge IC Performs Precise 

Battery Measurements 
This Tiny Chip Improves Battery Management While 

Reducing Battery Subsystem Size And Cost. 
Richard Nass 

TO RECHARC 

You know the gauge isn’t 
accurate, but you trust it 
anyway. You’ve been 

burned time and time again, but 
that doesn’t stop you. Even 
though the battery indicator on 
your laptop computer or cellu¬ 
lar phone shows two of four 
bars on the battery gauge (50% 
full), it just can’t be. Sure 
enough, while you’re writing 
that important proposal or 
making that pivotal call, the de¬ 
vice goes south. 

The gauges on today’s elec¬ 
tronics can be very mislead¬ 
ing. Often, when the batteries 
are new, the gauge is accu¬ 
rate. But as the batteries 
wear, the electronics associ¬ 
ated with the gauge don’t 
compensate for that wear. 
Hence, you’re left with a piece 
of electronics that needs recharging 
before the indicator says so. 

To solve this problem, the designers 
at Benchmarq Microelectronics Inc., 
developed the bq2018 Multifunction 
Charge/Discharge Counter that 
works with an intelligent host con¬ 
troller. The low-cost chip is housed in a 
tiny package, an 8-pin, 150-mil SOIC, 
that allows for easy integration into a 

! battery pack. In fact, the part is small 
enough to fit in the space between two 
A-size cells. In an implementation, the 
part is typically housed on a ready-to-
go module, which measures 1.66 by 
0.24 in. In addition to the bq2018 gas¬ 

gauge IC, the module holds a sense re¬ 
sistor, a capacitor for register backup, 
a JFET for the regulator, ESD protec¬ 
tion, and a few other resistors and ca¬ 
pacitors (Fig. 1). 

Self Calibrating Chip 
The chip self-calibrates and pro¬ 

vides state-of-charge information for 
any type of nickel- or lithium-based 
rechargeable battery. The bq2018 
lets the host controller precisely indi¬ 
cate battery available capacity in 
friendly, easy-to-understand terms 
of standby or operating time. For ex¬ 
ample, a cellular phone with a Li-Ion 

battery could indicate that 
the phone can operate for 7 
hours and 45 minutes in 
standby mode or 1 hour and 
15 minutes in talk mode. 
The bq2018 estimates self¬ 

discharge using an internal 
time base and tem¬ 
perature sensor. 

The low-power chip operates 
at less than 80 pA, with a 
data-retention current of un¬ 
der 50 nA. The part also con¬ 
tains 128 bytes of non-volatile 
RAM (NVRAM), including 
115 bytes of user RAM that 
can store battery characteris¬ 
tics and chemistry type; 
charge data; or ID informa¬ 
tion, including the serial num¬ 
ber and manufacturing date 
(Fig. 2). This eliminates the 
need for a separate battery 

ID chip, reducing overall system 
cost. The remaining 13 bytes contain 
the capacity-monitoring and status 
information. 

The bq2018 measures the voltage 
drop across a low-value series sense 
resistor between the negative termi¬ 
nals of the battery and the battery¬ 
pack ground contact. By using the ac¬ 
cumulated counts in the charge, 
discharge, and self-discharge regis¬ 
ters, an intelligent host controller can 
determine battery state-of-charge in¬ 
formation. To improve accuracy, an 
offset count register is available. The 
system host controller is responsible 

Exploring power-management design issues for portable equipment 
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TECH INSIGHTS BATTERY MANAGEMENT IC 

1. The bq201 8 Multifunction Charge/Discharge Counter, developed by Benchmarq 
Microelectronics, offers precise measurements for battery charging and discharging. Housed in a 
tiny, 8-pin, 150-mil SOIC, the chip can be mounted on a board containing all the electronics 
needed for operation. 

for the register maintenance by reset¬ 
ting the charge input and output and 
the self-discharge registers as needed. 

The chip’s register backup input 
(RBI) operates from an external 
power-storage source, such as a capac¬ 
itor or a series cell in the battery pack. 
This technology provides register non¬ 
volatility for periods when the battery 
is shorted to ground, or when the bat¬ 
tery charge state is not sufficient to op¬ 
erate the bq2018. For this situation to 
occur, the register backup current 
must be less than 100 nA. Because the 
bq2018 outputs Vcc on the RBI when 
the voltage level is above 2.8 V, a diode 
is needed for isolation. 

The bq2018 requires an external 
host system to perform the mainte¬ 
nance on its three registers. Using in¬ 
formation from the chip, the host can 
determine the battery’s state of charge, 
estimate the self discharge, and calcu¬ 
late the average charge and discharge 
currents. During storage periods, the 
internal temperature sensor doubles 
the self-discharge count rate for every 
10" above 25°C. 

To reduce system cost, power to the 
monitoring chip can come from an inex¬ 
pensive external FET, which is tied to 
the regulator output (REG) pin. The 
REG is the output of the operational 
transconductance amplifier that drives 
an external-pass n-channel JFET to 
supply an optionally regulated supply. 
The nominal value of the supply is reg¬ 
ulated at 3.7 V. 
When the chip’s data input/output 

(HDQ) line remains low for more than 
10 seconds and the Vsro is below the 
programmed minimum level, the chip 
enters its sleep mode, where all opera¬ 

tions are suspended. The sleep mode 
requires less than 10 pA. A high transi¬ 
tion of the HDQ reinitiates the chip. 
The Vsro is defined as the offset volt¬ 
age plus the voltage drop between the 
two current-sense inputs. 
A register is available to store the 

calculated offset, allowing for current 
calibration. The offset-cancellation 
register is written by the bq2018 dur¬ 
ing battery-pack assembly, but is 
available to the host in case any ad¬ 
justments are needed later. By adding 
to or subtracting from the offset value 
that’s stored in the offset register 
(OFR), the tree charge and discharge 
counts can be accurately calculated. 

Nickel Or Lithium Batteries 
The bq2018 can operate directly 

from three or four cells based on a 

nickel chemistry or one lithium-ion cell, 
as long as the supply-voltage input 
(Vcc) is between 2.8 and 5.5 V. The 
REG output helps facilitate the power¬ 
supply requirements using an external 
low-threshold n-JFET. A micropower 
Vcc source can be built using this FET 
(Fit). 3). 
The IC accumulates charge and dis¬ 

charge counts into two main count reg¬ 
isters, the charge-count register (CCR) 
and the discharge count register 
(DCR). The counts are produced by 
sensing the voltage difference across a 
low-value resistor between the nega¬ 
tive terminals of the battery pack and 
the battery. 

During discharge, the DCR and dis¬ 
charge-time counter (DTC) are active. 
If VSR1 is less than Vsr2 (the voltage at 
the two current-sense inputs), there is 
a discharge. As a result, the DCR 
counts at a rate of 12.5 pV/hour and the 
DTC counts at a rate of 1 count/0.8789 
seconds. Conversely, during a charge 
operation, the CCR and charge-time 
counter (CTC) are active. Here, Vsri is 
greater than Vsr2, causing the CCR to 
count at the 12.5-pV/hour rate, and the 
CTC to operate at 1 count/0.8789 
seconds. 
When the HDQ pin is high and the 

signal between the current-sense in¬ 
puts is above the wakeup-output-en¬ 
able (WOE) threshold, the bq2018 is in 
its full operating state. That means that 
the DCR, CCR, DTC, CTC, and self¬ 
discharge count register (SC R) are 
fully operational. In addition, the Wake 

2. The bq201 8 contains 128 bytes of NVRAM. Battery characteristics and chemistry type, 
charge data, or ID information can be stored in the lower 115 bytes, while the remaining 13 
bytes contain the capacity-monitoring and status information. 



Single Supply mwPower 
MMÄI liraIW HB 

microPower Instrumentation Amplifier Key Specifications 
INAI 22 is a single-supply, microPower instrumentation amplifier 
that operates on only 60pA—an industry first! Its two-op-amp 
design provides excellent performance and is ideal for portable 
instrumentation, battery operated equipment, industrial sensors, 
and multi-channel data acquisition. 

INA1 22 can operate with single power supplies from 2.2V to 36V 
as well as from dual supplies. The input common-mode range 
extends to 0.1V below single supply ground. One resistor sets 
gain from 5V/V to 10,000V/V. 

Better than “Build Your Own” 
You need more than single supply op amps and precision resistors 
to make an IA like the INA1 22! Special input buffers offset the 
input voltages to achieve common-mode range to (and below) the 
negative rail. INA1 22’s precision, ratio-matched resistor network 
offers excellent common-mode rejection at an affordable price 
and a minimum of circuit board area. 

• Low Quiescent Current. 60pA 

• Wide Supply Range: 

Single Supply. 2.2V to 36V 

Dual Supply . -0.9/+1.3V to ±18V 

• Common-Mode Range. „(V—)—0.1 V 

• Low Offset Voltage . æOpV max 

• Low Offset Drift . 3pV/°C max 

• Low Input Bias Current. .25nA max 

• Packages: 8-Pin DIP and SO-8 surface mount 

• Priced from $2.35 in 1000s 

Burr-Brown offers the industry’s most complete selection 

of precision instrumentation and difference amplifiers. Find 

them all at our web site. 

www.burr-brown.com/Ads/INA122-Ad.html 

Burr-Brown Corporation 
BURR -BROWN® 

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

Distributors Anthem: 1800) 826-8436 • Digi-Key Corp: (800) 338-4105 • Insight Electronics: <888) 488-1133 • J.l.T. Supply: (800) 246-9000 • Sager Electronics: (800) 724-3780 • SEMAD (Canada ): (800) 567-3623 
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We Offer Your Products A 
ComfortableTemperature 
for Maximum Operation 
Ishizuka is one of the world's leading 
manufacturer and global supplier of 
NTC thermistor. Our development 
with sensors ensure that your prod¬ 
ucts operate at a temperature that 
achieves maximum operation. 
Already proven by top manufac¬ 
turers worldwide,product designers 
that design in with our sensors 
offer consumers with high quality 
consumer end products that pro¬ 
vide better living conditions. 
Our aim is to provide electronics 
manufacturers top quality sensors 
to produce top quality products. 

Applications 
Mobil communication products 
•Rechargeable battery sensor 
•CPU, LCD temperature compensation 

Switching power supply 
•Inrush current suppression 
•Fan motor speed control 

Domestic appliances 
•Air conditioner temperature control 
•Refrigerator and a freezer temperature 
control 

ISO 9002 Certified Company 

stMinc 
Ishizuka Electronics Corporation 

http://www.semitec.co.jp/ 

JAPAN : ISHIZUKA ELECTRONICS CORP. 
TEL:81 -3-3621 -2704 FAX:81 -3-3623-7776 
USA : SEMITEC USA CORP. 
TEL: 1-51 6-587-4086 FAX: 1-51 6-321-9604 
UK : ATC SEMITEC LTD. 
TEL44-1565-750538 FAX:44-1565-652396 
TAIWAN : ISHIZUKA ELECTRONICS CORP. 

TAIPEI OFFICE. 
TEL:886-2-509-9855 FAX:886-2-509-9599 
HONG KONG : SEMITEC (H.K.) CO., LTD. 
TEL:852-2369-6773 FAX:852-2739-2396 
KOREA : JIN SUNG CORP. 
TEL:82-2-851 -31 27 FAX:82-2-851 -31 29 
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TECH INSIGHTS BATTERY MANAGEMENT IC 

output is low. The 
Wake output indicates 
that the charge or dis¬ 
charge activity is 
above a prepro¬ 
grammed minimal 
level. In the full oper¬ 
ating state, the inter¬ 
nal RAM registers can 
be accessed. 
The gas-gauge IC 

enters a sleep state if 
the signal between the 
current-sense inputs 
is below the WOE 
threshold, and the 
HDQ remains low for 
longer than 10 sec¬ 
onds. Then, all regis¬ 
ter counting is sus¬ 
pended. The part 
stays in this mode un¬ 
til the HDQ returns 
high. 

The bq2018 can be 
programmed to mea¬ 
sure the voltage offset 

3. The gas-gauge IC operates from a supply-voltage input (Vcc) 
ranging from 2.8 to 5.5 V. The REG output helps facilitate the 
power-supply requirements using an external low-threshold n-JFET. 
This FET also is useful if a micropower Vcc source is desired. 

between the current-sense inputs dur¬ 
ing pack assembly or at any later time 
by invoking the calibration mode. This 
mode is enabled by setting the calibra¬ 
tion bit in the Mode-WOE register to 1. 
Then, the HDQ line must remain low 
for more than 10 seconds, and the sig¬ 
nal between the current-sense inputs 
must be below the WOE threshold. 

Monitors Temperature, Too 
An internal temperature sensor-

sets the value in the temperature 
register, as well as the self-discharge 
count-rate value. The register re¬ 
ports the temperature in eight steps 
of 10"C, from 0°C to 60"C. There’s also 
one value each reserved for a tem¬ 
perature that’s either below 0°C or 
above 60°C. The sensor has a typical 
accuracy of ±2°C at 25°C. 

Communications to the bq2018 are 
accomplished using a serial interface. 
It’s through this same interface that 
the host processor can access the 
chip’s registers. A command-based 
protocol is employed for communica¬ 
tions, where the host sends a com¬ 
mand byte to the bq2018. The em¬ 
ployed protocol is asynchronous 
return-to-one. Command and data 
bytes consist of an 8-bit stream with 
the least-significant bit transmitted 
first. The maximum transmission rate 

is 5 kbits/s. 
The command protocol can be imple¬ 

mented by the host processor using ei¬ 
ther polled or interrupt processing. A 
UART also can be used for communica¬ 
tions through the HDQ pin. The com¬ 
munications command can be one of 
two options—telling the monitor chip 
to store the succeeding 8 data bits re¬ 
ceived in a register specified by the 
command byte or output the 8 bits from 
a specified register. 

The return-to-one data-bit frame 
contains three elements. The first part 
starts the transmission (either by the 
host or the bq2018) by taking the HDQ 
pin low. The second part is the actual 
data transmission. The final section 
stops the transmission by returning 
the HDQ pin to a high state. 

Price And Availability 
The bq2018 multifunction charge and dis¬ 

charge controller is available now. For lots of 
10,000, the part sells for about $1.75 each. Dis¬ 
counts are available for higher volumes. 

Benchmarq Microelectronics Inc., 17919 
Waterview Pkwy., Dallas, TX 75252; (972) 1^17-
9195; Internet; http:Himvw.benchmarq.com. 

CIRCLE 537 

How Valuable Circle 
Highly 538 
Moderately 539 
Slightly 540 



wwPrice Dual! 

Your Lowest Cost Choice for Multi-Channel 
Differential Signal Acquisition 
INA21 26 dual precision instrumentation amplifier features excellent 
performance with very low quiescent current (175pA/channel). In 
addition, a wide operating voltage range of ±1.35 to ±1 8\Z makes 
INA2126 ideal for low cost portable instrumentation and data 
acquisition systems. 

INA2126 gain can be set easily from 5V/V to 10,000V/V with a single 
external resistor. Laser trimmed input circuitry provides low offset 
voltage, low offset voltage drift, and excellent common-mode 
rejection. INA21 26 is perfect for low-level signal acquisition including 
bridge sensors, RTDs, thermocouples and physiological signals. 

For maximum design flexibility, INA21 26 is available in three package 
types—space-saving SSOP-1 6 fine-pitch surface mount, SO-16, and 
16-pin DIP. Prices start at just $1.50 per channel in 1000s. 

Key Specifications 
• Low Quiescent Current. 175pA/channel 

• Wide Supply Range. ±1.35 to ±18V 

• Low Offset Voltage . 250pV max 

• Low Offset Drift . 3pV/°C max 

• Low Noise. 35nV/<Rz 

• Gain Equation. 5 + 80kQ/RG

Also available is the single-channel version, INA126, in 8-pin 
DIP, SO-8, and fine-pitch MSOP-8 surface mount packages. 

Burr-Brown has the industry’s widest selection of instrumentation 
amplifiers for your signal acquisition applications. See our web 
site for a complete guide. 

•FAXi/A/f 11365 www. burr-brown . com/Ads/IN A21 26-Ad . htm I 

Burr-Brown Corporation 
BURR - BROWN® 

■■ 
Burr-Brown Corporation • P.O. Box 11 400 -Tucson, AZ - 85734-1400 • Call (800) 548-6132 or use tMLINE (800) 548-6133 • http://www.burr-brown.com/ 

Distributors Anthem: (800) 826-8436 • Digi-Key Corp: (800) 338-4105 • Insight Electronics: (888; 488-4133 • J.l.T. Supply: (800) 246-9000 • Sager Electronics: (800; 724-3780 • SEMAD (Canada): (800) 567-3623 
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TECH INSIGHTS 
CONFERENCE PREVIEW 

Sensors Expo '97 Eyes The Latest In 
Products, Applications, And Technology 
A Wide Range Of Technical Presentations Examine Developments 

In Sensor Testing, Networking, Packaging, And Interfacing. 
Roger Allan 

Some 300 exhibitors and a robust technical program highlight the 
Sensors Expo ’97 Conference and 

Exposition, to be held Oct. 20-23 in De¬ 
troit, Mich, (see “Want to go?” p. 46). 
The conference will examine the latest 
trends in sensor products, applications 
and technology. Over 5000 attendees 
are expected to view more than 50 new 
products and services and hear a wide 
range of tutorials and updates on sen¬ 
sor trends. Exhibit booths as well as 
the technical program will be held at 
Detroit’s Cobo Convention Center, 
with exhibits open from 10:00 a.m. to 
4:00 p.m., Tuesday and Wednesday 
(Oct. 21 and 22), and 10:00 a.m. to 3:00 
p.m. on Thursday, Oct. 23. 

As in the past, the conference’s tech¬ 
nical program is preceded by four all¬ 
day tutorials on Monday, Oct 20. The 
tutorials are courses that delve into the 
hows and whys of various sensor tech¬ 
nologies and their applications (see the 
conference program table). 

Tutorial ADT1, “Digital data acqui¬ 
sition and analysis,” is given by 
Strether Smith, an experienced lec¬ 
turer and prolific author of experi¬ 
mental mechanics and computer-aided 
testing techniques. It examines the 
principles of data acquisition and 
analysis, including real-world applica¬ 
tion challenges. Included is an intro¬ 
ductory level presentation on the top¬ 
ics of digitizing and sampling theories, 
signal-conditioning hardware, analog-
to-digital converters (ADCs), com¬ 
puter interfaces, and data-analysis 
techniques. 

Eric Udd, president of Blue Road 
Research, will lecture on “Fiber-optic 
sensor technology and trends” in Tu¬ 
torial ADT2. This course will provide 
an overview of fiber-optic sensor tech¬ 
nology and how it is now being used in 
a variety of industrial applications. It 

will cover recent developments in im¬ 
plementing high-performance fiber¬ 
optic strain sensors that offer unique 
capabilities. 

Tutorial ADT3, “Capacitive and 
electric field sensors: Design and appli¬ 
cations,” covers the basics of capaci¬ 
tance sensing, including configurations, 
shielding, drift-compensation methods, 
multiple-electrode approaches, and 
fabrication methods. It will be pre¬ 
sented by Darold Wobschall, a faculty¬ 
member of the Electrical and Com¬ 
puter Engineering Dept, at the State 
University of New York at Buffalo, and 

vice-president of technology at Sensor 
Plus Inc. The course also will discuss 
various signal-conditioning methods 
and applications. 

Tutorial ADT4, “Transducer inter¬ 
facing and signal conditioning funda¬ 
mentals,” will be given by Steve 
Guinta, central applications customer 
support group technical manager at 
Analog Devices. The course reviews 
the fundamentals of popular transduc¬ 
ers like resistance temperature detec¬ 
tors (RTDs), strain gauges, photodi¬ 
odes, and piezoelectric sensors. It also 
covers practical circuit techniques, in-

SENSORS EXPO TECHNICAL PROGRAM 
Mon., Oct. 20 
9:00 am.-5:30 

p.m. 

All-day tutorials 
ADT1: Digital data acquisition and analysis 
ADT2: Fiber-optic sensor technology and trends 
ADT3: Capacitive and electric field sensors: Design and applications 
ADT4: Transducer interfacing and signal-conditioning fundamentals 

Tues., Oct. 21 
9:00-10:30 am. 

Seminars 
S1 : Sensor packaging and test: What users need to know 

10:45 a.m.-
12:15 p.m. 

S2: Ethernet: A cost-effective strategy for monitoring remote signals and sensors 
S3: Introduction to motion control 

2:15-3:45 p.m. S4: The growing role of solid-state magnetic sensors 

9:00 a.m-
12:15 p.m. 

Half-day tutorials 
HDT1 : Automotive sensor technologies and applications 
HDT2: How to detect and measure vibration: A practical approach 

2:15-5:30 p.m. HDT3: Fundamentals of sensor technology I: Proximity and position 
HDT4: Heavy duty data acquisition: The how and why of VXI 

9:00 a.m.-
5:30 p.m. 

All-day tracks 
TRK1: Smart sensors and smart sensor communication 

Wed., Oct. 22 
9:00-10:30 a.m. 

Seminars 
S5: Advances in thermistor applications 

10:45 a.m.-
12:15 p.m. 

S6: High-precision position measurement with eddy current technology 

2:15-3:45 p.m. S7: Integrated approaches to signal conditioning for sensor applications 
S8: The challenge of measuring humidity II: Papers 

9:00 a.m-
12:15 p.m. 

Half-day tutorials 
HDT5: Designing with the IEEE-P1451.2 Smart Sensor Communication standard 
HDT6: The challenge of measuring humidity I: Tutorial 

2:15-5:30 p.m. HDT7: Fundamentals of sensor technology II: Temperature 
HDT8: Fundamentals of sensor technology III: Pressure 

9:00 a.m.-
5:30 p.m. 

All-day tracks 
TRK2: Applications of MEMS technology in new product development 

Thurs.Oct. 23 
10:00-11:30 a.m. 

Question and answer session 
FR1: The Sensors Magazine wish list—live and free 
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¿r/zwPower Op Amps! 

0PA336 CMOS Op Amp Family—single, dual and 
quad, offers the industry’s lowest offset voltage for a CMOS op 
amp—125pV. Operating on a mere 20pA per channel, they are 
perfect for single supply battery operation from 2.1V to 5.5V. 

0PA336 op amps are great for very high impedance circuits 
(lB=10pA max). Input common-mode range extends below the 
negative rail and output swing is rail-to-rail. 

Single, dual and quad versions have identical specifications with 
package options that include tiny SOT-23, MSOP 
and SSOP m/croPackages. 0PA336 gives 
you maximum design flexibility in your 
tough applications. 

0PA336 (single) . $0.60 in 1000s 

0PA2336 (dual) . $1.00 in 1000s 

$1.90 in 1000s OPA4336 (quad) 

0PA241 Precision Bipolar Op Amp—offers 
m/croPower operation with wide power supply voltage range. 
Operation spans +2.7V to +36V on a single supply, or ±1 .35V to 
±18V on dual supplies for design flexibility. Input common-mode 
range extends below the negative rail and output swing is 
rail-to-rail for maximum dynamic range. 

OPA241’s laser trimmed bipolar input stage provides 
low offset voltage (250pV max) and drift is only 
1pV/°C. Industry standard 8-pin DIP and SO-8 
versions allow this versatile performer to 
replace many common op amp types. 

$1.06 in 1000s OPA241 

For battery operation, single supply or other m/croPower 
applications, Burr-Brown delivers your best design choices. 

www.burr-brown.com/Ads/OPA336-Ad.html 

Burr-Brown Corporation 
BURR - BROWN® 

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

Distributors Anthem: (800) 826-8436 -Digi-Key Corp: (800) 338-41 05 • Insight Electronics: (888) 488-41 33 • J.l.T. Supply: (800) 246-9000 • Sager Electronics: (800) 724-3780 • SEMAD (Canada): (800) 567-3623 
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TECH INSIGHTS SENSORS EXPO PREVIEW 

eluding application examples, and re¬ 
views recent advances in monolithic IC 
sensor technology. 

The Technical Program 
Testing and packaging are two of the 

most important and challenging issues 
in the manufacture of micromachined 
silicon IC sensors. That’s what Theresa 
Maudie, manager of the Sensor Char¬ 
acterization, Reliability and Media Test 
Labs at Motorola’s Sensor Products 
Div., will discuss in Seminar SI, “Sen¬ 
sor packaging and test: What users 
need to know,” on Tuesday, Oct. 21, one 
of four seminars on that day. In her 
talk, she’ll address the packaging and 
testing challenges from a standpoint of 
standards, packaging interconnections 
with device performance, modeling, 
and reliability. Finding common 
ground for sensor manufacturers and 
users on how a sensor should perform 
while remaining cost-effective, versa¬ 
tile, and compatible with silicon process 
technology. 

Seminar S2, “Ethernet: A cost-effec¬ 
tive strategy for monitoring remote 
signals and sensors,” will be presented 
by Robert Winkler, an engineer with 
Intelligent Instrumentation Inc. He’ll 
discuss the broad range of networked 
I/O choices available to link sensors, in¬ 
struments, and/or processes often lo¬ 
cated in hostile environments and the 
role of Ethernet, which has migrated 
from the office to the factory floor. 

Seminar S3, “Introduction to motion 
control,” will be presented by Jim 
Planinsheck, a trainer and a project 
specialist at Allen-Bradley’s Motion 
Control Div. He’ll define the five main 
components of a typical motion-control 
system—motor, feedback sensor, actu¬ 
ator, controller, and communication 
network—and will address software 
and hardware issues. The seminar cov¬ 
ers the differences between open-loop 
and closed-loop systems, motion-con¬ 
trol buzzwords, and factors that influ¬ 
ence the use of motion control for many 
applications. 

Seminar S4, “The growing role of 
solid-state magnetic sensing,” will be 
presented by Carl H. Smith, a consult¬ 
ing senior physicist at Nonvolatile 
Electronics (NVE) Inc. who has done 
primary work on characterizing giant 
magnetoresistive (GMR) sensors. He’ll 
provide an update on recent innova¬ 
tions in solid-state magnetic sensing. 

These include Hall effect, magnetore¬ 
sistive, and GMR sensor technologies. 
He’ll discuss new GMR materials and 
structures that promise performance 
levels hitherto unachievable with other 
sensor technologies. 

Tuesday, Oct 21 also will see four 
half-day-tutorial sessions, HDT1 
through HDT4. Session HDTI, “Auto¬ 
motive sensor technologies and appli¬ 
cations” is moderated by Joe Giachino, 
“Mr. Automotive Sensors” who is affil¬ 
iated with the Ford Motor Co., and 
Roger Grace of Roger Grace Associ¬ 
ates, a high-technology marketing and 
consulting firm that has done exten¬ 
sive studies of automotive sensor mar¬ 
kets. This session will feature six other 
speakers besides Giachino’s opening 
remarks and Grace’s “Automotive sen¬ 
sors—an overview of markets” pre¬ 
sentation. They include Jim Seefeldt of 
SSI Technologies who’ll discuss “Ac¬ 
tive technology alternatives for ABS 
wheel speed sensors,” Kyong M. Park 
of Kavlico Corp, will talk about “Ce¬ 
ramic capacitive oil deterioration sen¬ 
sors,” and Karmit Sidhu of Measure¬ 
ment Specialties will present 
“High-pressure microfused sensor for 
diesel applications.” 

In addition, Jorg Schieferdecker of 
EG&G Heimann will talk about “Ther¬ 
mopile—A silicon infrared technology 
for passenger occupancy detection,” 
Heyward Williams of the Maple Con¬ 
sulting Group will discuss “Microwave¬ 
based sensors for automotive collision 
avoidance,” and Marek Wlodarczyk of 
Optran Inc. presents “ Embedded 
fiber-optic combustion pressure sen¬ 
sors for electronic engine control.” 

Half-day-tutorial Session HDT2, 
“How to detect and measure vibration: 
A practical approach,” will be pre¬ 
sented by Jon Wilson, a lecturer and 
consultant on measurement and instru¬ 
mentation. This session will cover the 
physics of vibration, terminology and 

concepts, vibration-measurement tech¬ 
niques and their pros and cons, princi¬ 
ples of operation, and selection and ap¬ 
plication criteria. 

Thurston Horton, a specialist in sen¬ 
sor education and technology, will pre¬ 
sent Session HDT3, “Fundamentals of 
sensor technology I: Proximity and po¬ 
sition.” He’ll outline the basic operating 
principles and selection criteria for the 
most common presence-sensing tech¬ 
nologies—inductive, capacitive, photo¬ 
electric, and magnetically actuated. 
He’ll also discuss timing issues and cur¬ 
rent technology trends. 

Half-day-tutorial HDT4, “Heavy 
duty data acquisition: The how and 
why of VXI” will be chaired by Fred 
Bode, executive director of services 
and a founding member of the VXIbus 
Consortium. He also is a publisher of 
the VXIbus Newsletter and adminis¬ 
trative director of the VXIbus Con¬ 
sortium office. In this session, Bode 
will talk about “VXI architecture and 
data acquisition.” He’ll also be joined 
by National Instruments’ Ron Wolfe 
for a talk on “Data acquisition for PCs 
to VXI,” Paul Worrell of Hewlett-
Packard’s Measurement Systems Div. 
for a discussion on “VXI data acquisi¬ 
tion solutions for product characteri¬ 
zation,” and Phil Hollenborst of HP’s 
Lake Stevens Div. for a talk on “VDI 
data-acquisition solutions for noise 
and vibration characterization.” In 
this session, attendees will hear from 
Tektronix’s Dave Haworth on “Inter¬ 
operable instrument drivers,” and Ki¬ 
netic Systems’ Bob Cleary on “VXI 
data acquisition solutions for automo¬ 
tive testing.” 

Also featured on Tuesday, Oct. 21, 
will be all-day track TRKI, “Smail sen¬ 
sors and smart sensor communication,” 
with a roster of notable speakers .The 
session is organized and chaired by 
Janusz Bryzek, a MEMS pioneer who 
initiated and chaired the IEEE TC-9 

Want to go? 

Sensors Expo ‘97 will be held at the Cobo Convention Center, Detroit, 
Mich, Oct. 20-23. The official hotel is the Westin in Detroit’s Renais¬ 
sance Center. Reservations can be made by calling (313) 568-8200; fax 

(313) 568-8666. For additional conference information, contact Expocon 
Management Associates, 363 Reef Rd., Fairfield, CT 06430-0915; (203) 
256-4700; fax (203) 256-4730. 



How Low Can We Go? 
micro 

200|lA 

60uA 60uA 

20uA 

For battery powered and portable instrumentation, data 
acquisition systems, and tough industrial environments, we 
challenge you to take your designs to the bottom of the power 
curve. How low can you go? 

As Low As You Want!— 
Burr-Brown continues to lead the industry by providing the lowest 
power solutions without compromising speed, resolution, or 
design flexibility. 

Resolution Input Power Power fMLINE# Reader 
Product (Bits) Range (V) (mW) Down racKages (800)548-6133 Service# 

A/
D 
Co
nv
er
te

rs
 ADS7816 12 +5 1.9 Yes 8-DIP, SO-8, MSOP-8 11355 80 

AOS7817 12 ±2.5 2.3 Yes 8-DIP, SO-8, MSOP-8 11369 81 
ADS7822 12 +5 0.54 Yes 8-DIP, SO-8, MSOP-8 11358 82 
ADS1212 22 at 10Hz, 16 at 1kHz +5 1.4 Yes 18-DIP, SO-18 11360 83 
AOS1213 22 at 10Hz, 16 at 1kHz +5 1.4 Yes 24-DIP, SO-24 11360 84 
ADS1214 22 at 10Hz, 16 at 1kHz +320mV 1.4 Yes 18-DIP, SO-18 11368 86 
ADS1215 22 at 10Hz, 16 at 1kHz +320mV 1.4 Yes 24-DIP. SO-24 11368 87 

Product Iq (pA) Description Channels Packages fMLINEt Reader# 

on INA122 60 Single Supply Instrument Amp 1 SO. DIP 11388 90 
INA126 175 Precision Instrument Amp 1,2 MSOP, SO, DIP 11365 91 
INA132 160 Difference Amp 1 SO. DIP 11353 114 

Product Io (pA) Description SR (V/ps) Channels Packages FELINE* Reader# ituv dg 

0PA336 20 CMOS 0.03 1,2,4 SOT-23, MSOP, SO. DIP 11380 115 
OPA241 25 Precision 0.01 1 SO, DIP 11406 116 
0PA237 170 Gen. Purpose_ 0.5_ 1, 2, 4 SOT-23, MSOP. SSOP, SO 11327_ 117 

Burr-Brown Corporation 
BURR - BROWN® 

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

Distributor Anthem: (800) 826-8436 • Digi-Key Corp: (800) 338-4105 • Insight Electronics: (888) 488-4133 • J.l.T. Supply (800) 246-9000 - Sager Electronics: (800) 724-3780 • SEIWAD (Canada): (800) 567-3623 



Option A 

"If all goes 
well, your 
power supply 
prototype 
will be ready 
to test in 
about 10 
months." 

When we developed the 

UltraFlex modular power sup¬ 

plies, we reduced the time it takes to 

get a custom-configured power solution 

bringing it down to three days. 

In fact, we're so confident in our new 

configuration and testing process that we'll give 

your full-featured prototype if we don't ship it 
months or years to a matter of weeks. Now we're within 72 hours of accepting your order. 

This guarantee applies to AC or DC input versions 



Option B 

"We'll ship 

your custom-

configured 

power supply 

in 72 hours, 

or it's free." 

Refer to attached reply card for 7..’ hour delivery conditions. 

with complete interface and monitoring signals. Economi¬ 

cal models with fewer signal features can also be ordered. 

So just tear off this card and design yourself a power 

supply. Or, for even faster response, use the on-line config¬ 

urator at our website. Or call 1-800-LAMBDA-4, ext. 8834. 

We've always promised you quality and reliability. Now 

we're promising responsive delivery. And putting our 

money where our mouth is. 

w A www.lambdapower.com/uf 

LAMBDAS 
READER SERVICE 177 



POWERED BY 
MOTOROLA 



SHIPPED IN 72 HOURS, OR IT’S FREE. 
1. Chose your input option: 

Ou AZI 400W 2.5x5x10 5.5 85-265 VAC 

[ ] UBZ1 600W 2.5 x 5x11 6 0 85-265 VAC 

I I UCZ4 600W 2.5 X 5 X 12 6.5 36-75 VDC 

2. Select your output modules 
and write their letter code here: 
(leave a blank box after a double-width module) 

i- [5- Í3- R- [5-

3. Drop this card in the mail, fax to 
516-293-0519 or call 516-694-4200. 

4. A Lambda Sales Rep will call back 
with a price quote. 

72 hours or 3 days from order acceptance to shipment time is based on 
normal business days, weekends and holidays not included 72 hour 
delivery time is limited to order quantities of 2 pieces and special 
handling charges apply Order acceptance is subject to credit approval. 
US Trade and Export Laws and license availability Lambda reserves the 
right to refuse any order 

ED 

CURRENT POWER Vout 
OUTPUT AMPS WATTS ADJUST SLOT MODULE 
VOLTAGE • M'C • WC RANGE WIDTH COM 

SINGLE OUTPUT MODULES 
2V 30.0 66 1.8-2.2 1 A 
2V 60.0 132 1.8-2.2 2 B 

3.3V 30.0 108 3.0-3.6 1 D 
3.3V 600 216 3.0-3.6 2 E 

5V 30.0 150 4.5-6.0 1 G 
5V 60.0 300 4.5-6.0 2 H 

12V 17.0 204 10.8-13.2 1 J 
12V 30.0 360 10.8-13.2 2 K 

15V 14.0 210 13.5-16.5 1 M 
15V 24.0 360 13.5-16.5 2 N 

24V 8.5 204 21.6-26.4 1 P 
24V 15.0 360 21.6-26.4 2 Q 

28V 12.0 336 25.2-30.8 2 8 

36V 11.0 396 32.4-39.6 2 3 

48V 4.0 192 43.2-52.8 1 S 
48V 8.0 384 43.2-52.8 2 T 

NAME 

COMPANY 

ADDRESS 

CITY. STATE. ZIP 

APPLICATION 

TELEPHONE NO. FAX NO. 

DUAL OUTPUT MODULES 

12V & 5V 10 & 4 150 ±10% 
5V & 12V 10 & 4 150 ±10% 
12V & 12V 10 & 4 150 ±10% 
15V & 15V 8&3 150 ±10% 

i LAMBDAS 



SHIPPED IN 72 HOURS, 
OR IT’S FREE. 

NO POSTAGE 
NECESSARY IF 
MAILED IN THE 
UNITED STATES 

BUSINESS REPLY MAIL 
FIRST CLASS MAIL PERMIT NO. 350 MELVILLE, NY 

Lambda Electronics 
515 Broad Hollow Road 
Melville, NY 11747-9768 



Motorola’s Analog Modem 
Systems Come With Reference 
Designs, Schematics, A Bill Of 

Materials And Software. 

(P.S. We’ll Throw In These Powerful Little Chips, Too.) 

External Modem 
Motorola chips are the power for a 
variety of analog modem solutions. 
So now, all ofyour designs can reach 

incredible new heights. 

Internet Terminal 
No computeri No problem. All you 

need is an Internet Terminal powered by 
Motorola chips to get instant access to a 
world of information without a computer. 

PC Add -In Card 
Now, you can expand your computer 

capabilities without rearranging your hardware. 
Just slide in a PC Add-In Card with 

Motorola chips to reconfigure as needed. 

Where can you get Analog Modem Systems that provide both silicon and support? Motorola, of course. We offer a complete 

line of software-upgradable modem solutions for a variety of PC, multimedia and embedded applications. It’s truly a one-stop 

shop to power up all your analog modem solutions. Each system includes the basic data, fax and voice modem features like 33.6 

kbps V.34 and K56 capabilities. Plus, an expected software upgrade to the ITU V.pcm standard in early 1998. Powerful 

DSPs enable features that go way beyond average modems and take your designs to the next level. From Computers and 

Peripherals to Wired and Wireless Gmmunications, Motorola products power the innovative solutions that enable your success. 

Visit us at www.motorola.com/modem-chipsets or call 1-800-201-0293 (Ref. #NB002). 

MOTOROLA 
Semiconductor Products Sector 

What you never thought possible?" 
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TECH INSIGHTS SENSORS EXPO PREVIEW 

Smart Sensor Communication Stan¬ 
dard Activities. He is a cofounder of 
NovaSensor Corp, and is now with the 
Intelligent MEMS Products Group at 
Maxim Integrated Products. 

Speakers in this track include Kang 
Lee of the National Institute of Stan¬ 
dards and Technology (NIST) who’ll 
present “Introduction and overview of 
the IEEEP1451—a family of proposed 
smart transducer communication in¬ 
terface standards.” He’ll be followed by 
HP’s Jay Warrior who’ll talk about the 
“IEEE P1451.1 network-capable appli¬ 
cation processor information model. 
Overview and status update.” HP 
Labs’ Stan Woods and Boeing’s Lee 
Eccles will present the “IEEE P14512 
smart transducer interface module. 
Overview and status update.” This will 
be followed by Boeing’s Larry Mal-
chodi who’ll talk about the “IEEE 
P1451.3 distributed multidrop systems. 
Status update.” Next, Steven C. Chen 
of Aeptec Microsystems will discuss 
the “IEEE P1451.4 proposed project 
for mixed-mode communication proto¬ 
cols and transducer electronic data 
sheet (TEDS) formats.” 

Other speakers include Robert N. 
Johnson of Electronics Development 
Corp, who’ll talk about “Implementa¬ 
tion of a smart transducer using the 
IEEE Pl45 1.2 standard interface,” 
Rockwell’s Hank Marcy and UCLA’s 
Bill Kaizer who’ll present “Integrated 
wireless sensors,” and the University 
of Michigan’s Selden Crary will discuss 
“Developing optimized compensation 
algorithms for smart sensors.” Other 
speakers include MCA Technologies’ 
Ali Rastigar on “High-performance 
smart piezoresistive sensor compensa¬ 
tion using electronic trimming,” Ted 
Smith, Michel Chevroulet, and Jean 
Paul Bardyn of CSEM on “Low-power 
sensor interfaces,” and David 
Zehrbach and Randy Frank of Mo¬ 
torola on a “Single-chip pressure sen¬ 
sor with integrated microprocessor.” 
During this all-day track, a demonstra¬ 
tion will be provided on wireless con¬ 
nectivity for sensors. 
On Wednesday. Oct. 22, four semi¬ 

nars will be held—S5 through S8. In 
S5, “Advances in thermistor applica¬ 
tions” presented by William R. Siwek, 
biomedical applications manager for 
Thermometries Inc., information is 
presented on the selection and design 
of thermistor sensor assemblies for 

specific applications. Two types of ther¬ 
mistors will be covered, NTC and PTC. 
In S6, “High-precision noncontact posi¬ 
tion measurement with emphasis on 
eddy current technology,” Scott D. 
Welsby, engineering manager at Ka¬ 
man Instrumentation’s Measuring Sys¬ 
tems Product Group, will discuss mea¬ 
surement precision and accuracy 
trade-offs and will review the technol¬ 
ogy of noncontact measurement de¬ 
vices. He’ll also touch on signal process¬ 
ing considerations. 

In Seminar S7, “Integrated ap¬ 
proaches to signal conditioning for sen¬ 
sor applications” moderated by Mike 
Dunbar, who is affiliated with Inte¬ 
grated Sensor Solutions Inc., several 
papers will be presented on develop¬ 
ments in CMOS technology that now 
allow high-performance precision ana¬ 
log and mixed-signal signal-condition¬ 
ing ICs for sensors. And in Seminal1 S8, 
“The challenge of measuring humidity 
II: Papers,” moderated by Jim 
Schleckser, president of General East¬ 
ern Instruments Inc., several papers 
will be presented that cover the range 
of humidity measurement technolo¬ 
gies and applications from relative hu¬ 
midity to measurements in the parts-
per-billion range. 

Also on Wednesday, Oct. 22, are four 
half-day tutorial sessions, HDT5 
through HDT8. HP Lab’s project man¬ 
ager Stan Woods will talk about “De¬ 
signing with the IEEE P1451.2 smart 
sensor communication standard” in 
HDT5 The focus is to teach engineers 
how to design a smart transducer inter¬ 
face module (STIM) as called out in the 
IEEE P1451.2 draft standard. Atten¬ 
dees will learn about the hardware and 
software required for such a design. In 
HDT6, “The challenge of measuring hu¬ 
midity I: Tutorial” by independent con¬ 
sultant Sumner Weisman will focus on 
the basic gas laws that affect the mea¬ 
surement of humidity. It will look at the 
concept of vapor pressure, define com¬ 
monly used measurement units, and de¬ 
scribe commonly used humidity sensors. 

In HDT7, “Fundamentals of sensor 
technology, part II: Temperature” by 
James Sulciner, a veteran of metallur¬ 
gical, chemical and process engineer¬ 
ing, a different broad range of temper¬ 
ature-sensing and measurement 
applications will be covered with a fo¬ 
cus on RTDs. And in HDT8, “Funda¬ 
mentals of sensor technology III: 

Pressure” by Jon Wilson, the basic 
principles and selection criteria of pres¬ 
sure sensing will be presented. 

Also on Wednesday, Oct 22, is all-day 
track TR2, “Applications of MEMS 
technology in new product develop¬ 
ment.” Moderated by Roger Grace, it 
includes a dozen notable speakers. 
Grace will open up the track with his 
talk “Commercialization of 
MEMS/MST.” This will be followed by 
“The emerging infrastructure for the 
commercialization of MEMS/MST 
technologies” presented by NJIT’s 
Steve Walsh and Hilary Mados, as well 
as Robert Boylan of RPI. Frank Hart¬ 
ley of JPL will discuss “Micro-pump 
technology and applications,” Ralph 
Fenner of Hygrometrix will talk about 
“MEMS shear/stress hygrometry,” 
CSEM’s Y. de Coulon, M. Chevroulet, 
Y. Dupraz, and J. Bergqvist will pre¬ 
sent an “Inductive microsensor for po¬ 
sition and speed,” and William Higdon 
of MTI Analytical Instruments will dis¬ 
cuss “Microfluidic applications of 
MEMS in analytical instruments.” 

Additional speakers include Texas 
Instruments Mike Mignardi on 
“MEMS digital mirror technology for 
display applications,” Northeastern 
University’s Nicol E. McGraer, Paul M. 
Zavracky, R. Morrison, and Sumit Ma-
jumder on “Microswitches and relays,” 
Sentir’s Gene Burk on “Silicon micro¬ 
machined Fabray-Perot interferome¬ 
ter for medical applications,” Microsen¬ 
sors Inc.’s Ying Hsu and J. Bruce Totty 
on a “Silicon microwheel gyro and uni¬ 
versal capacitive readout,” Ohio State 
University’s Marc Madou on “MEMS 
chemical sensors for oil degradation,” 
and SSI Technologies’ Jim Seefeldt on 
an “Automotive silicon pressure sensor 
for automotive applications.” Grace will 
also deliver a talk during this track on 
“Automotive applications of MEMS.” 
On the conference’s final day, 

Thursday, Oct. 23, there will be a “Sen¬ 
sors Magazine wish list.” This is a 
hands-on 90-minute question and an¬ 
swer workshop in which veteran sen¬ 
sor expert Dr. David Wobschall will 
answer audience questions about any 
sensor application. 

How Valuable Circle 
Highly 531 
Moderately 532 
Slightly 533 

52 



There’s Room For Improvement 
In Every Application. 

Analog Devices’ advanced anyCAP LDOs give you savings or ease-of-use a as you increase 

Other LDOs 
need big capacitors 
and come in 8-pin 
SOIC packages 

anyCAP™ 
LDOs use any 
capacitor and come 
in an SOT-23 package 

Introducing anyCAP LDOs. 
Any Capacitor Any ESR. 

Any Application. 

a patented new topology, delivering high accuracy, 
low dropout and stability with any type of output 

time between charges and provide longer battery 
life overall. 

Analog. Digital. Solutions. [Tttp:www.analog.com ] 

Coastline Package 

Low Maintenance, Higher Battery Life 

Now you can maintain maximum current at high 
ambient temperatures without excessive copper 
areas on your PCB. So there’s no shortage of space 

For immediate delivery of samples and technical 
information call 1-800-ANALOGD (262-5643). 
For data sheets dial Analog Fax® at 1-800-446-6212 
or visit us on the Worldwide Web. 

More Features, Too 

Add features like a dropout detector, loss of regu¬ 
lation detection, current and thermal limiting and 
a low shutdown current, and you have even more 
ways to improve your application. Available in a 
range of output voltage and output current 
options, prices start as low as $.65* 
(ADP3300), and get even better with 
OEM quantities. 

New anyCAP LDOs: just one 
of the exciting new families of 
innovative power management 
solutions from Analog Devices. 

capacitor — even MLCC and capacitors with ESR 
values as low as 0.47 pF. 

Precision anyCAP LDOs: 
Require only Co = 0.47 pF for stability 

Part 

Number 
^Dropout 

@ «Out 

hut 

(mA) 

Accuracy 

Comments Faxcode 

@Ta= 

25° 

/Temp 

Range 

A0P3300 
ADP3301 
ADP3302 

ADP3303 
ADP3306 

ADP3307 

0.08 V 
0.1 V 
0 1 V 

0 18 V 
0.3 V 

OOCV 

50 
100 
100 

200 
300 

100 

0.8%, 
0.8%, 
0.8%, 

0.8%, 
1.0%, 

0.8%, 

1.4% 
1.4% 
1.4% 

1.4% 
1.5% 

1.4% 

SOT-23 
SO-8, TCP* 
SO-8. Dual Output, 
TCP* 
S0-8. TCP* 
SO-8, TSSOP-14. 
TCP* 
SOT-23 

2042 
2013 
2014 

2043 
2238 

2300 

Analog Devices, Inc., One Technology Way, P.O. Box 9106, Norwood, MA O2O62-Q IO6. 
Distribution, offices and application support available worldwide. 

• USD 10,000s, recommended resale, FO6 U.S.A. Ad Code 308 1 
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TECH INSIGHTS 

Monolithic Silicon Temperature 
Sensors Challenge Thermistors, 
RTDs, And Thermocouples 

New Sensors Add Linearization And Analog Control Cir¬ 
cuits, Along With ADCs And Digital Interface Circuits. 

Frank Goodenough 

Silicon makes both good and bad sensors. Though that may sound contradictory, it’s true. 
Not only is silicon sensitive to light, but it’s also 

sensitive to stress (it’s piezoresistive) and to tem¬ 
perature. But if you solve the other sensitivity 
problems (IC producers have done that) and with a 
little analog circuit design, silicon becomes a low-
cost, reliable, accurate, linear, temperature sensor. 

Silicon temperature 
sensors have advan¬ 
tages and disadvan¬ 
tages relative to the 
other common tempera¬ 
ture sensors: RTDs (re¬ 
sistance temperature 
detectors), thermocou¬ 
ples, and thermistors. 
Note that almost any 
passive device can act 
as a temperature sensor 
by calibrating its tem-
perature coefficient. 

Pros And Cons 
When they’re com¬ 

pared with other types 
of temperature sensors, 
silicon temperature 
sensors offer a number of advantages: 

• They’re less expensive than RTDs. 
• They’re significantly more linear than thermis¬ 
tors. 
• They’re more linear than thermocouples and 
therefore easier to use (they require simpler signal 
conditioning). 
• They offer a high-level output and are easier to 
use than RTDs or thermocouples (simpler signal 
conditioning) that put out mVs or pVs full scale. 
• Most silicon temp sensors can be built in IC form 
and can incorporate other analog or digital func¬ 
tions on-chip. 
• While silicon sensors do not have the operating 

temperature range of RTDs (platinum RTDs are 
accurate, linear, and repeatable from approxi¬ 
mately -250°C to 750°C), their other advantages 
stand out from below -50°C to over 150°C. Most 
thermistors cover this temperature range as well, 
and thermocouples are mandatory at temperatures 
beyond the range of the RTD. 
On the other hand, silicon IC sensors also have 

their shortcomings: 

• They’re not as accu¬ 
rate or as linear as 
RTDs. 
• They’re more costly 
than thermocouples or 
thermistors. 
• They feature a smaller 
temperature range than 
RTDs, thermocouples 
and a few thermistors. 
• Because of their plas¬ 
tic package, they are 
slower in response than 
thermocouples. 

Silicon IC tempera¬ 
ture sensors are notas 
inexpensive as thermis¬ 

tors. But at less than 50 cents each (in high vol¬ 
umes), they can challenge thermistors in many ap¬ 
plications while taking on RTDs and thermocouples 
in other tasks. 

Years ago, several companies had product lines 
containing bulk-silicon resistor temperature sen¬ 
sors that weren’t very accurate and soon faded 
away. The next step after bulk silicon came the pn 
junction, which has forward- and back-breakdown 
temperature coefficients. Then came the bipolar 
transistor with its several pn junctions and their 
many individual transfer curves, each with a differ¬ 
ent temperature coefficient. 

The first actual silicon temperature sensors was 
developed about 20 years ago at Analog Devices. 

Art Courtesy: 
National 
Semiconductor 
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TECH INSIGHTS SILICON TEMPERATURE SENSORS 

1. The DS1 720 from Dallas Semiconductor measures temperature by 

counting the number of clock cycles an oscillator with a tight 

temperature coefficient goes through during a gate period. The period 

is set by another oscillator with a poor temperature coefficient. 

2. The user sets the trip temperature and the hysteresis of the Telcom 

TC07 temperature sensor with a pair of external resistors, RT and 

RH. The resistors set the output of a voltage reference which goes to 

the plus input of one comparator and the minus input of the other. 

The IC was ultimately marketed as the 
AD590, a two-terminal device. It put 
out a constant current that was propor-
tional-to-absolute temperature 
(PTAT). That is, the current output was 
proportional to the temperature in 
Kelvins. Scale factor was 1 pA/K. At 
room temperature, or 273 K, output 
current was 273 pA. 

Though relatively slow, the AD590 
first appeared in a TO-18 metal can. It 
was then put in a ceramic/metal pack¬ 
age about 3/8-in. long and 3/16-in. 
wide. Response to a temperature 
change was faster than today’s sensors 
in their plastic TO-92, SOT-23, and SO-
8 packages, but the package cost too 

sic property of silicon bipolar junction 
transistors (BJTs) to create a PTAT 
current: they create a bandgap core. If 
two identical BJTs operate at a con¬ 
stant ratio (r) of collector current, the 
difference in their base emitter voltage 
equals: 

(kT/qXlnr) 

where 
k = Boltzman’s constant 
T = absolute temperature in Kelvins 
q = the charge on the electron, and 
In r = the natural log of the ratio r 

Since k and q are constant, the dif¬ 

ference in voltage is the PTAT value. In 
the TMP17, the voltage is converted to 
a PTAT current by a thin-film resistor 
with a close-to-zero temperature coeffi¬ 
cient. The PTAT current also forces the 
output current to be PTAT. The result 
is a current source with an output equal 
to a scale factor multiplied by the tem¬ 
perature in Kelvins. 

The use of a low-cost device ($1.18 
each in 1000-unit lots) like the TMP17 
can improve and simplify temperature 
measurement where thermistors or 
other types of temperature sensors are 
being used. National Semiconductor 
has a family of similar sensors (the 
LM134) that goes for the same price. 

much (more than that of the IC 
it contained). 

Earlier this year, Analog De¬ 
vices announced the release of 
the TMP17, a two-terminal de¬ 
vice with similar specifications 
in an SO-8 package. It runs off 4 
to 30 V and typically takes 
about 9 seconds to respond to 
within 95% of the final value for 
a temperature change in a 
stirred-oil bath. In today’s plas¬ 
tic-packaged temperature sen¬ 
sors, the leads carry heat be¬ 
tween the heat’s source and the 
sensor, so they must be sol¬ 
dered to the “hot spot.” 

Bandgap Core 
Many silicon temperature 

sensors take advantage of a ba-
3. National Semiconductor's LM75 IC temperature sensor operates in a standalone mode or in a 

controlled mode under the supervision of a host processor. 
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TECH INSIGHTS SILICON TEMPERATURE SENSORS 

However, the basic sensor has 3 termi- ¡ ture sensors today put out a voltage ! pA/°CorpA/°F (seethe table). 
nais. A resistor from the third terminal I proportional to temperature rather ! As noted above, since these sensors 
to the load sets the voltage across the ; than a current. In addition, users want ; are ICs, it’s relatively easy to add some 
load. Most users run the PTAT current ¡ a room temperature-referenced read- ; form of analog or digital control or mea-
source through a resistor to create a I ing in degrees Celsius or Fahrenheit. ! sûrement circuitry. A few years ago, 
PTAT voltage. ! And since the sensors are ICs, design- ! Telcom Semiconductor announced one 

! ers have inserted a fixed correction fac- ; of the first of these simple solid-state 
Voltage Wanted ¡ tor that converts signals from absolute ; thermostats. Like many versions since, 

Since most system designers prefer ¡ temperature in Kelvins to Celsius or ¡ besides the temperature-sensing cir-
voltage than current, most tempera- ! Fahrenheit. Their scale factor is in I cuitry, it contained a couple of compara-

A SAMPLING OF SILICON IC TEMPERATURE SENSORS 
Company 
and model 
number 

Operating-
temperature 

range Output Calibration 
Operating¬ 

voltage range Scale factor Accuracy 
Supply 
current Package 

Price 
(in 1000-
unit lots) 

Analog Devices 

ADT41 10 to 125°C Voltage Celsius 2.7 to 12 V 10mV/°C ±1°C (al 25°C) 
±2°C (at -40 
to 125°C) 

NA SOT-23 $0.50 

ADT42 -40 to 125°C Voltage Celsius 2.7 to 12 V 10 mV/°C il’C (at25°C) 
±2°C (at -40 
to 125-C) 

NA SOT-23 $0.50 

ADT43 5 to 100°C Voltage Celsius 2.7 to 12 V 20 mV/°C ±1°C (at25°C) 
±2°C (at -40 
to 125°C) 

NA SOT-23 $0.50 

TMP17 -40 to 105°C Current Celsius 4 to 30 V 1 pA/°C ±4°C (over 
temperature) 

NA SO-8 $1.18 

TMP35 10 to 125°C Voltage Celsius 2.7 to 5.5 V 10mV/°C ±1°C (at25”C) 
±2°C (at -40 
to 125°C) 

50 pA SOT-23 $0.65 

TMP36 -40 to 125°C Voltage Celsius 2.7 to 5.5 V 10mV/°C ±1 °C (at 25°C) 
±2°C (at -40 
to 125°C) 

50 pA SO-8 $0.65 

TMP37 5 to 100°C Voltage Celsius 2.7 to 5.5 V 70 mV/°C ±1°C (at25°C) 
±2°C (at -40 
to 125°C) 

50 pA TO-92 $0.65 

National Semiconductor 

LM34A/35A -50 to 300 F/ 
-55 to 150°C 

Voltage Farenheit/ 
Celsius 

5 to 30/ 
4 to 30 V 

10mV/°F/ 
10mV/°C 

±2°F/±1°C 163 pA/ 
133 pA 

TO-46 $8.75/$11.40 

LM34/35 -50 to 300°F/ 
-55 to 150°C 

Voltage Farenheit/ 
Celsius 

5 to 30/ 
4 to 30 V 

10mV/°F/ 
10mV/°C 

±3°F/±1.5°C 181 pA/ 
161 pA 

TO-46 $7.30/$8.75 

LM34CA/ 
35CA 

-40 to 230°F/ 
-40 to 110°C 

Voltage Farenheit/ 
Celsius 

5 to 30/ 
4 to 30 V 

10 mV/°F/ 
10mV/°C 

±3°F/±1.5°C 142 p A/ 
116 pA 

TO-46, TO-92 $4.00 

LM34C/35C -40 to 230°F/ 
-40 to 110°C 

Voltage Farenheit/ 
Celsius 

5 to 30/ 
4 to 30 V 

10 mV/°F/ 
10 mV/°C 

±3°F/±1.5°C 159pA/ 
141 pA 

TO-46, TO-92 $3.10 

LM34D/35D 32to212°F/ 
Oto 100°C 

Votlage Farenheit/ 
Celsius 

5 to 30/ 
4 to 30 V 

10mV/°F/ 
10 mV/°C 

±4°F/±2°C 159 pA/ 
141 pA 

TO-46, 
TO-92, SO-8 

$0.90/$0.82 

LM 134-3 -55 to 125°C Current Kelvin 1 to 40 V Set by user ±3°C (over 
temperature) 

1 mA TO-46 $4.95 

LM334 0 to 70°C Current Kelvin 1 to 40 V Set by user +6°C (over 
temperature) 

1 mA TO-46. 
TO-92, SO-8 

$0.90 

LM45B/45C -20 to 100°C Voltage Celsius 4 to 10 V 10mV/°C ±3°C/±4°C 160 pA SOT-23 $0.93/$. 90 

Telecom Semiconductor 

TC102 -20 to 125°C Voltage Celsius 3 to 12 V 10mV/°C ±8°C (over 
temperature) 

60 mA SOT-23, 
TO-92 

NA 

TC103 -20 to 125°C Voltage Celsius 2.2 to 12 V 10mV/°C ±8°C (over 
temperature 

60 pA SOT-23, 
TO-92 

NA 

TC1132 -20 to 100°C Voltage Celsius 3 to 12 V 10 mV/°C ±8°C (over 
temperature) 

80 pA SOT-23, 
TO-92 

NA 

TC1133 -20 to 125°C Voltage Celsius 2.2 to 12 V 10mV/°C ±8°C (over 
tempeature) 

80 pA SOT-23, 
TO-92 

NA 

NA = not available 

KI 
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tors that tripped at two different user¬ 
programmed set points. The company 
hoped that the device might replace the 
snap-action device that protect motors 
in many home appliances. 

However, they soon found a cus¬ 
tomer who bought a few and then 
gave them a volume order—but the 
customer would not tell the company 
what it was using the chip for. It turns 
out that the heat generator, called the 
Pentium processor, had arrived on the 
scene and fans were being added to 
PCs to cool them. 

Initially, the system had to be able to 
shut down if the environment got too 
hot, and come back on when it had 
cooled enough so that the microproces¬ 
sor could survive. This marked the be¬ 
ginning of the “science” of thermal 
management, a special niche of today’s 
“hot button” power management. 
Since that early day, Analog Devices, 
National Semiconductor, Maxim Inte¬ 
grated Products, and Dallas Semicon¬ 
ductor, have joined Telcom in the arena. 

Each company has developed pro¬ 
prietary techniques for temperature 
measurement in order to not step on 
competitors’ patents and/or to adapt to 
a specific process and/or to come up 
with a unique approach. For example, 
Telcom uses a single pn junction to de¬ 
velop a PTAT voltage or current, while 
Dallas Semiconductor has taken a dif¬ 
ferent tack—all their temperature sen¬ 
sors are essentially digital thermome-
ters/thermostats. To measure 
temperature, they employ a unique 9-
bit analog-to-digital converter (ADC) 
(Fig. 1). That is not to say that some of 

the others have not added ADCs. 
For example, Dallas Semiconduc¬ 

tor’s DS1720 digital thermometer/ther-
mostat measures temperature to 9-bit 
accuracy. It provides three digitally 
programmed thermal alarm outputs— 
T-HIGH, T-LOW, and T-COM. T-
HIGH goes high when the chip’s tem¬ 
perature goes above a user-pro¬ 
grammed temperature. T-LOW goes 
high if the chip’s temperature runs be¬ 
low a user-programmed threshold. T-
COM goes high when the chip’s tem¬ 
perature rises above the T-HIGH 
threshold, and it stays high until the 
temperature drops below the T-LOW 
threshold. All three outputs can be 
used as control (thermostat) signals. 

The DS1720 measures temperature 
by counting the number of output 
pulses produced by an oscillator with a 
low temperature coefficient during a 
gate period determined by an oscilla¬ 
tor with a high-temperature coeffi¬ 
cient. The counter is set at a base count 
that corresponds to -55°C. If the 
counter reaches zero before the gate 
period is over, the temperature regis¬ 
ter, also preset to -55°C, is incre¬ 
mented, indicating that the tempera¬ 
ture is above -55°C. 

At the same time, the counter is pre¬ 
set with a value determined by the 
slope accumulator circuit. It compen¬ 
sates for the parabolic behavior of the 
two oscillators overtemperature by 
changing the number of counts that the 
counter must count for each incremen¬ 
tal degree in temperature. To obtain 
the desired 9-bit temperature resolu¬ 
tion, both the value in the counter and 

Companies Mentioned In This Report 
Analog Devices 

804 Woburn St. 

Wilmington, MA 01 887-3462 

(800) 762-5643 

www.analog.com 

CIRCLE 537 

Dallas Semiconductor 

4401 S. Beltwood Pkwy. 

Dallas, IX 75244-3292 

(972) 371-4448 

www.dollassemi.com 

CIRCLE 538 

Maxim Integrated Products 

120 San Gabriel Dr. 

Sunnyvale, (A 94086 

(408) 737-7600 

www.maxim-ic.com 

CIRCLE 539 

National Semiconductor 

2900 Semiconductor Dr. 

Sunnyvale, CA 95051 

(408) 721-5000 

www.nsc.com 

CIRCLE 540 

Telcom Semiconductor 

1300 Terra Bella Ave. 

Mountain View, CA 94043 

(415) 968-9241 

www.telcom-semi.com 

CIRCLE 541 

Texas Instruments 

P.O. Box 655303 

Dallas, TX 75265-5303 

(800) 477-8924 ext. 5018 

www.ti.com 

CIRCLE 542 

the number of counts per degrees Cel¬ 
sius (the value in the slope accumula¬ 
tor) at a given temperature must be 
known. The DS1720 performs this cal¬ 
culation to provide 0.5°C resolution. 
The data is transmitted to the host via 
a three-wire serial interface. In addi¬ 
tion to the DS1720, Dallas Semicon¬ 
ductor has devices sporting one- and 
two-wire serial interface links with a 
processor. The DS1720 comes in an 8-
pin SOIC package. 

Before jumping into additional ad¬ 
vanced “thermal management” ICs, 
let’s take a look at Telcom’s basic TC07 
(Fig. 2). By connecting the resistor 
(RT) from the T-SET pin to the supply 
rail, the user sets the temperature at 
which the output goes high. A second 
resistor (RH) from the H-SET pin to 
the rail sets the hysteresis. That is, RH 
sets the temperature to which the chip 
must drop before the latched outputs 
return to their original state. The resis¬ 
tors set the output of a voltage refer¬ 
ence which goes to the plus input of one 
comparator and the minus input of the 
other. Depending on the choice of out¬ 
put pin, the thermostat can control ei¬ 
ther a cooler (a fan) or a heater. Both 
Analog Devices and National Semicon¬ 
ductor offer similar devices. 

Wanted: More Features 
Once system designers caught on to 

what was possible, they wanted every¬ 
thing, including a link with the proces¬ 
sor, so it could control its own destiny. 
And the analog community was “ready, 
willing, and able” to meet the demands 
of system designers. National’s latest 
“Jack of All Trades” for the “thermal 
management arena” is the LM75 (Fig. 
3). It’s a digital temperature sensor and 
thermal watchdog timer with a two-
wire interface. It implements a two-
wire I2C link with a processor. 
The LM75 contains a 9-bit delta¬ 

sigma ADC and a digital overtempera¬ 
ture detector and the two-wire inter¬ 
face. The host processor can query the 
chip at any time to read temperature. 
An open drain overtemperature shut¬ 
down (OS) output becomes active when 
the temperature of the chip exceeds a 
digitally programmable limit. This out¬ 
put can operate in either a comparator 
or an interrupt mode. The user pro¬ 
grams both the OS threshold and the 
temperature at which the alarm condi¬ 
tion drops out (the hysteresis). As a re-

TECH INSIGHTS SILICON TEMPERATURE SENSORS ; 
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sions. And you'll save more precious board 

pace because our DC/DC con¬ 
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only 1.9 square inches for the 

3 - 7W converter pictured above 

and 2.3 square inches for the 

W converter. Power Trends' 

converters also support -40° to +85°C opera¬ 

tion with 1500V isolation. 

Contact us today for a free sample or 

applications assistance at: 

voice: 800-531-5782, ext. 500 

e-mail: sales@powertrends.com 
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Product Selector Guide 

Outputs Input Voltage Range 

Power Vo Io 18 ■ 40V 36 ■ 75V 

3W 2V 1.5A — PT4201 

5W 3.3V 1.5A PT4205 PT4202 

6W 5V 1.2A PT4206 PT4203 

6W 12V 0.6A — PT4204 

7W +5V/-5V 1Aea — PT4301 

7W +5V/+3.3V 1Aea — PT4302 

15W 3.3V 4.5A — PT4110 

15W 5V 3A PT4104 PT4101 

15W 12V 1.2A PT4105 PT4102 

15W 15V 1A PT4106 PT4103 

POWER TRENDS 
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TECH INSIGHTS 
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Electromagnetic Emissions 
Never Looked So Good. 
Spectral-spatial scanning: 

EMSCAN/Q does it real-time. It picks 

up rf emissions from your PCB, and 
simultaneously frequency-charts and 

color-maps them onto your monitor. 

FastScan technology—which syn¬ 

chronizes scans with EUT activity—and 

the power of a QNX operating system 

come together in EMSCAN/Q to offer 

you a multi-perspective visualization 

that informs the mind and the eye. 

spatial scanning. The real-time capability 

of EMSCAN/Q lets you switch between 
images and view emissions in progress¬ 

as spectral peaks and valleys, or spatial 

geography. 

You know instantly where problem 

frequencies lie and save weeks of prod¬ 

uct development time. 

An optional LF board extends the 

10 MHz to 1.5 GHz bandwidth down to 

50 kHz. Use it with the EMSCAN/2.30 

Graphs show frequencies with a high 

level of rf current—that’s spectral scan¬ 

ning. Zoom in on those of interest and, 

in a half-second, see color landscapes 

corresponding to emission levels— 

(original model with detachable scan¬ 

ner), or the EMSCAN/R (separate con¬ 

troller module with Pentium processor 

plus A/D and GPIB cards). An all-in-one 

unit, the EMSCAN/e is also available. 
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SENSORS 

suit, the chip enables the host to turn it¬ 
self off if the environment gets too hot 
to handle. In addition, the user pro¬ 
grams the hysteresis. The chip powers 
up in the comparator mode with a de¬ 
fault overtemperature shutdown of 
80°C, and 5°C of hysteresis. 

Telcom’s latest device, the TCN75, is 
virtually a second source for National’s 
LM75. A serially programmable tem¬ 
perature sensor, it notifies a host when 
the ambient temperature exceeds a 
user-programmed setpoint. Hysteresis 
is similarly programmable. An output 
labeled INT/COM is programmable as 
either a simple comparator for thermo¬ 
stat operation or as a “temperature¬ 
event” interrupt. The host communi¬ 
cates with the TCN75 via a standard 
two-wire bus. It lets the host read the 
current temperature of the chip, and 
program the setpoint and hysteresis. 

The TCN75 powers up in the com¬ 
parator mode with a default setpoint of 
80°C and 5°C of hysteresis. The de¬ 
faults allow independent operation as a 
standalone thermostat without a host. 
Address inputs let eight TCN75 share 
a common bus. The TCN75 comes in 8-
pin DIPs, SOICs, and tiny TSSOPs. 
Like the LM75, it sports a 9-bit delta¬ 
sigma ADC. 
Maxim is the latest company to 

jump into the silicon temperature-sen¬ 
sor arena. An output of the MAX6501 
family of Temperature Resets asserts 
a logic high when a measured tempera¬ 
ture crosses a factory-programmed 
threshold. And they have been 
crammed into a tiny 5-pin SOT-23 
package. Since the set points are fac¬ 
tory programmed, no additional parts 
are needed. 
Two different output circuits are 

available. The MAX6501/3 comes with 
an open-drain output intended to in¬ 
terface with a host reset input. The 
MAX6502/4 has an active-high push-
pull output intended to drive fan-con¬ 
trol logic. Maxim provides family 
members with 8 available off-the-shelf 
standard temperatures: -15°C, 5°C, 
45°C, 55°C, 65°C, 75°C, 85°C, and 
95°C. Hysteresis is set at 2°C or 10°C 
by a logic signal. 

How Valuable Circle 
Highly 534 
Moderately 535 
Slightly 536 



Motorola's Sensors 

□□ □□□ 
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available in a variety of packages 

ideal for automotive systems, 

computer and industrial products. 

Our pressure sensors 

are used in a wide range 

of commercial, 

industrial, automotive 

and medical products. 

Chemical and gas sensors combine metal-oxide 

technology with high volume silicon-micromachining 

techniques for new chemical and gas sensing solutions 

in homes, offices and industrial facilities. 

Motorola’s accelerometers feature 

the micromachined G-Cell that is 

Motorola's acceleration, chemical/gas and pressure 

sensor solutions provide the broadest selection of silicon-

micromachined sensors that are designed to meet your 

sensor system requirements. 

Compare the advantages of silicon-

micromachined sensors. 

• High reliability 

• Excellent manufacturing repeatability 

• Extremely competitive prices 

• Uncompromising accuracy and performance 

consistency 

The optimum solution to replace 

mechanical sensors. 

Motorola’s sensors are perfect for single function 

applications or integrated, intelligent sensing systems 

and networks. 

Our commitment to service excellence. 

Our world-class applications engineering and technical 

With more than 350 distribution sites and 100 

sales offices throughout the United States, Europe, 

Japan and the Asia/Pacific region, we're committed 

to making sure your sensor requirements are 

completely satisfied. 

Let's start working on your sensor solutions today! 

Call os at 1-800-334-6853 (Ext. 250) 
or fax us at 1-319-395-9719. 
Http7/sps. motorola.com/senseon/ 

service team will work with you to 

develop the optimal sensor solution 

for your design or application. 

And it's all right at your fingertips. 

The Motorola distribution and 

sales teams are second to none. 

MOTOROLA 
Semiconductor Products Sector 
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TRYING TO 
CRACK THE CODE IN 

WIRELESS 
LOCAL LOOP? 
WE CAN HELP. 
To swiftly deliver telephone service throughout the 

world, Wireless Local Loop is one of the most 

promising solutions available. And AMD silicon is 

helping companies implement that technology. 

Whether you’re working in high-density urban areas 

or remote rural locations, AMD can supply the 

essential silicon building blocks for most WLL 

applications. In fact, most of today’s WLL systems 

incorporate many of AMD’s silicon products, 

such as Ringing SLIC line interface circuits and 

DSLAC® Codec Filters, flash memory, embedded 

processors and baseband controllers for DECT and 

CT2. To connect with AMD, call us, or visit our website. 

AMD silicon is at the 

heart of many new 

telecommunications 

applications like 

Wireless Local Loop. 

Want to find out 

how AMD can help 

you develop Wireless 

Local Loop solutions 

and other telecommuni¬ 

cations applications? 

Just ask for our free 

brochure. 

1 -800-222-9323 http://www.amd.com 
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PENTON'S 

Electronic Design 
Product Mart 

Electrical Engineering for 
All Engineers 
W. H. Roadstrum and D. H. Wolaver 

Basic text covering circuit analysis, 
alternating currents, electronics, digital 
integrated circuits, operational 
amplifiers, plant power systems, 
transformers and magnetics, and much 
more. Covering the basics of 
machines and power, electronics, and 
circuitry. 

Book, S90.95, Item B2495PM 850 pp, hardcover book & disk, $79.50, Item DB2380PM 

This guide offers everything you need to 
design an analog or digital filter. Describes 
the wide range of EMI suppression filters; 
switched capacitor filters; multirate filtering, 
quadrature mirror filters; filter banks; and 
other newly developed architectures. 
Accompanying disk provides computer-aided 
design and analysis programs to dramatically 
improve your filter design potential. 

Electronic Filter Design Handbook 
Arthur William & Fred Taylor 

Software Measurement 
sOfTWA RE T Edited by Austin Melton 

Intended for academic and professional 
researchers and aims to provide a history of 
software metrics, a formal foundation for 
software measurement and software metrics, 
and to increase the applications of software 
metrics and to study the development of metrics 
for non-imperative languages. Readers will gain 
a more comprehensive understanding of 

software and the discipline behind it to create and 
maintain more complex and efficient software. 

244 pp, hardcover book, S39.95, Item B2464PM 

Electronics: A Survey of Electrical 
Engineering Principles, 4th Edition 
Robert L. Boylestad & Louis Nashelsky 

Book provides a working knowledge of 
all devices without burdening the 
reader with unnecessary math or 
excess verbage. Initial chapters 
present fundamentals; then the text 
continues on the basic electronic areas 
and concludes with a discussion of a 
variety of applications. For each 
subject area, the salient equations 
concepts, and derivations have been 

included to establish a foundation for readers without using 
complex mathematics. This latest edition now includes a 
separate chapter on magnetics. 

601 pp, hardcover book, $81.00, Item B2792PM 
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Asynchronous Mode Transfer 
Networks: Performance 
Issues, 2nd Edition 
RaifO. Onvural 

This revised edition provides a 
comprehensive review of current and 
emerging ATM standards. Book is easy to 
follow and serves as a readily accessible 
reference for system designers, 
researchers, marketing staff and graduate 
students of high-speed networking. Features 200 equations 
and 119 figures. 

535 pp, hardcover book, $83.00, Item B2865PM 

Semiconductor Devices Using 
Electronics Workbench 
John P. Borris 

This simulation manual is ideal for use 
with an introductory electronics text. 
Easy-to-use exercises instruct the first¬ 
time user of Electronics Workbench on 
the use of this software and review 
Resistor-Capacitor-Inductor (RCL) circuit 
applications. Topics include rectifier and zener diodes, 
various biasing techniques used in transistor amplifier 
circuits, Junction Field Effect amplifiers, troubleshooting 
exercises and more. Appendix contains equivalent circuits 
to supplement the chapters on amplifiers. 

150 pp, softcover book & disk, $48.00, Item DB2822PM 
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MARKET FACTS 

A Sense Of The Unexpected 

At the beginning of their existence, biosensors were ex¬ 
pected to change the entire landscape of sensing tech¬ 
nology. Well, it’s taken them a long time, but biosens¬ 

ing instruments are finally moving from research 
laboratories into the environmental, industrial, and med¬ 
ical markets. For those who may need a little clarification, 
biosensors, according to a new report, “An Overview of 
the World Biosensor Market,” 
by S. D. Kilmetz and R. S. 
Bridge, are “real-time or near 
real-time measuring and detec¬ 
tion devices which use biologi¬ 
cal molecules as their detection 
component.” What happens is 
whatever compound the user is 
seeking to find will bind with 
the biological substance lo¬ 
cated on a membrane on the 
device. The analysis is usu- À 
ally done with either an " 

! electrochemical or op- fl 
tical transduction 
process. One trend 
that greatly helped 
the leap forward for these important devices was the com¬ 
mercial success of hand-held blood analyzers. These in¬ 
struments are responsible for the reduced time of analysis, 
drop in cost, and increased miniaturization in the medical 
diagnostics field. Such names as Diametrics, i-Stat, MediS-
ense, and Nova Biomedical are the major players in the 
medical point-of-care market. The new names to be on the 

I lookout for, in a variety of markets, are Azur Environmen¬ 
tal, Biacore, BioTechnical Resources, Ohmicron, Molecular 
Devices, Quantech, and Yellow Springs. Last year, accord¬ 
ing to the report, the worldwide market for biosensors 
added up to just over $400 million. Frost & Sullivan’s pro¬ 
jection for the year 2000 expects the world market for 
biosensors to surpass $500 million. Of the majority of 
biosensors targeted toward the medical arts and research, 
90% comprises blood gas analyzers, electrolyte analyzers, 
glucose meters, and metabolite analyzers. Over 50% of 
those biosensors can be attributed to glucose meters. 
Trends point to a drop, though, in glucose meters, due to 
noninvasive sensors based on electromosis or infrared 

technologies. Of the outstanding technologies available in 
blood analysis, two are amperometric and potentiometric 
biosensors. They both are used in Biacore’s optical biosen¬ 
sor systems. These systems are based on Surface Plasmon 
Resonance technology, which uses the refractive index of 
the membrane to pick up the concentrations of a given sub¬ 
stance. Units have been priced from $80,000 to $125,000. 
Two other companies, Affinity Sensors and BioTechnical 
Resources, offer similar optical systems for different appli¬ 
cations. The report asserts that the medical sector will con¬ 

tinue to dominate the 
worldwide biosensor 
market, especially since 
better performance and 
lower prices will be dri¬ 
ving the sales. But, be¬ 
cause the Food and 
Drug Administration’s 
regulations take months 
to complete to approve a 
new device, it may take 
longer for the growing 
market to bring new 
products to the biosen¬ 
sor arena. Although 
biosensors are included 
in some military applica¬ 

tions, the two other sectors of the biosensor market belong 
to environmental (5%) and industrial (3%) applications. 
These sectors have not skyrocketed into the market be¬ 
cause of prohibiting technical and application issues. Cur¬ 
rently, the industrial sector only has one biosensor sup¬ 
plier to the food and beverage market—Yellow Springs 
International. Last year, gross revenue totaled $10.9 mil¬ 
lion for the industrial sector of the world biosensor market. 
The environmental sectoris tally neared $20 million in the 
same time period. This market sector saw waste and water 
sensing instruments and bioluminescent devices from Yel¬ 
low Springs International and Azur Environmental, re¬ 
spectively, performing well in the market. According to 
the report, the majority of biosensor technology develop¬ 
ment is focused on competing with chromatographs, gas 
sensors, immunoassay kits, refractometers, and mass 
spectrometers. 

For more information, contact Frost & Sullivan, 2525 
Charleston Rd., Mountain View, CA 94043; (415) 961-9000; 
fax (415) 961-5042.—DS 

Biosensor End Users 

Source: Frost & Sullivan 
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TECH INSIGHTS/QuICKLoOK 

i 40 YEARS AGO IN ELECTRONIC DESIGN 

Editorial: A Problem Is Ventilated 
The staggering cost of electronic repairs in the field emphasizes the vital 

importance of reliability in original equipment design. More often than not, 
troubles are traced to overheating. This issue has accentuated the need for 
better thermal design. Authorities in the field of thermal design are in com¬ 
plete agreement on one score. The electronic design engineer is woefully inat¬ 
tentive to the thermal aspects of his design. The usual practice, it seems, is to 
complete a design, complete the chassis layout, then, observing an unoccupied 
comer of the chassis, comment, “I guess we can put a fan there.” 

This situation, exaggerated perhaps, is nevertheless representative. The 
literature abounds in theoretical approaches to thermal problems. The elec¬ 
tronic design engineer has little enough time, and sometimes inadequate back¬ 
ground, to permit himself the luxury of 
an intensive study of thermal design. 

In answer to the need for basic, prac¬ 
tical design information, this issue of 
Electronic Design is devoted principally 
to the problems of cooling electronic 
equipment. We have assembled a variety 
of articles to present a many-sided pic¬ 
ture of the cooling problem and ap¬ 
proaches to its solution. 

In “A New Evaporative Cooling 
Technique,” Mr. Berner discusses a 
method employing two old techniques to 
form a new approach. The evaporative 
technique is, in itself, not new. It is well 
known that equipment can reject a great deal of heat in boiling water. Nor¬ 
mally, components are immersed directly in the water. This, unfortunately, 
raises problems of corrosion, insulation, and dielectric losses. The use of good, 
thermal conductive paths from heat source to sink also is not new. The combi¬ 
nation of the two techniques is rather novel and appears to operate admirably. 

Mr. Giesecke, in “Motor Design for Fans and Blowers, ” airs out an aspect of 
the cooling problem, too often left to the end of a system layout. And, in a com¬ 
prehensive analysis, Mr. Hathaway discusses four basic design approaches 
employing air as a cooling medium. His “Designing Cooling Systems for Air¬ 
borne Electronic Equipment” is directed toward a situation where overcool¬ 
ing is almost as serious a problem as undercooling, involving, as it does, enor¬ 
mous penalties for excess weight. In addition to these stories, Electronic 
Design is presenting a special section in this issue, devoted exclusively to cool¬ 
ing electronic equipment.—GR (Electronic Design, Oct. 15, 1957, p. i) 
Much of this Editorial, written by George Rostky, applies equally well to¬ 

day. Thermal design still is often underestimated until it’s too late.— SS 

Now BackToKBM 
What this country needs is not a good five cent cigar, but rather an eraser 

key on the typewriter. This is the opinion of the man who has just given up try¬ 
ing to invent it. George Alton, National Administrator of Sales for Clary Corp., 
manufacturer of business machines, says modern science has solved practi¬ 
cally everything except the costliest mistake in American business, the time 
lost in erasing mistakes on the typewriter. Alton’s almost perfect eraser key, 
the one he has just given up trying to finish, contained a special chemical that 
erased mistakes perfectly, but had this one defect: By the time the letter 
reached the addressee, the acid left on the paper had eaten a million small 
holes in the correspondence. (Electronic Design, Oct. 15, 1957, p. 13) 

Fortunately, with computer-based word-processing, the days of dealing 
with hard-copy typewriter mistakes are far behind us, and everything we do 
on these 200-MHz Windows 95 beauties turns out prefect.— SS 

BACK TO SCHOOL 

Tektronix Inc. is announcing its 
sponsorship of a free technical semi¬ 
nar series focusing on emerging video 
and telecommunications technolo¬ 
gies. The series is designed to help 
design and test engineers in the tele¬ 
communications, cable TV, and video 
industries better understand broad¬ 
band, video, and wireless systems. 
Attendees can choose two of four 
half-day topics offered in the one-day 
seminar. Session topics include “Digi¬ 
tal Theory and Measurements,” a 
course covering various digital televi¬ 
sion topics from MPEG-2 compres¬ 
sion to evaluating video performance; 
“RF Measurements for Digital Cellu¬ 
lar and PCS,” a seminar offering tech¬ 
niques for design and manufacturing 
test of RF components, as well as dig¬ 
ital cellular and PCS mobile and base 
station transmitters and receivers; 
“Breakthrough Debugging Tech¬ 
niques for Modern Digital,” an 
overview of measurement techniques 
for debugging bus timing errors, mul¬ 
tiple processor designs, and mixed-
signal interactions; and “Physical 
Layer Measurement of Communica¬ 
tions Signals,” a discussion of telecom 
and data standards. The seminars 
will be held in various locations 
throughout North America through 
November. Contact Tektronix Inc. at 
(800) 763-3133 or on the Internet at 
http://www.tek.com/mbd/w5021. 

Designing Multimedia for Maxi¬ 
mum Interactivity is designed to 
help attendees learn design tech¬ 
niques for developing truly interac¬ 
tive learning applications. Discussion 
topics include “The Importance of In¬ 
teractivity in Multimedia,” “The 
Three Levels of Interactivity,” “Us¬ 
ing Development Models and Tem¬ 
plates,” and “Determining the Bene¬ 
fits of Interactivity.” The seminar will 
be held on Nov. 17-18 at the J.W Mar¬ 
riott in Atlanta, Ga., and on Dec. 4-5 
at the Loews Santa Monica Beach 
Hotel, Los Angeles, Calif. Seminar 
fee is $795 which includes all materi¬ 
als, instructions, and refreshments. 
For more information, contact Influ¬ 
ent Technical Seminars, 498 Concord 
St., Framingham, MA 01702-2357; 
(888) 333-9088; fax (508) 872-1153; In¬ 
ternet: http://www.influent.com. 



9 out of 10 mice prefer it. 
If there’s a mouse in your house, you 

can catch the free Consumer Information 
Catalog online. There you’ll find a web site 
with the latest federal info from more than 
40 government agencies. 

Just point and click your way to 
www.pueblo.gsa.gov to nibble on hunks 
of useful information on saving money, 
getting federal benefits, staying healthy, 

even educating your children. In fact, 
there are more than 250 free pubheations — 
complete for you to read or download. 

Or you can order the Catalog the way you 
always have. Just mail your name and 
address to Free Catalog, Pueblo, CO 81009. 

But for the fastest info running, mice 
everywhere are scurrying to the Consumer 
Information Catalog online. 

www.pueblo.gsa.gov (It’s the cat’s meow.) 
A public service of this publication and the Consumer Information Center of the U.S. General Services Administration 



9 out of 10 
mice prefer it. 

The mice love it and so will your readers! Because if they have a mouse in 
their house, they can catch the free Consumer Information Catalog online at 
www.pueblo.gsa.gov. There they’ll find a web site with the latest federal info 
from more than 40 government agencies. Information on saving money, 
getting federal benefits, staying healthy, even educating their children. 

Of course your readers can order the Catalog the way they always have - by 
mailing their name and address to Free Catalog, Pueblo, CO 81009. But with 
your help, computer savvy readers everywhere will be scurrying to the net for 
the fastest info running. 

Happy publishing! 

www.pueblo.gsa.gov 

The enclosed ads are camera 
ready and come in a variety of 
sizes for easy placement. If 
you have any special printing 
requirements, please call me at 
(202) 501-1794. 

Teresa Nasif, Director 
Consumer Information Center 

U.S. General Services 
K Administration 
\ Washington, DC 20405 
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STRATEGIC PARTNERS 
WORKING TOGETHER 
Information has always been a part of the developmental strategy needed for success in the OEM market. In today’s fast-paced, 
competitive global market environment, technology information 
has become a priority. Systems designers not only want to know 

ELECTTMNIC DESIGN 
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what their strategic supply 
partners are doing today, but 
where they’re going. Designers 
and suppliers must now work in 
tandem to align enabling 
technology with the customer’s 
system requirements. These 
strategies demand strong 
partnerships in the development 
of competitive products. 

A third strategic partner 
completes this alliance. This 
partner’s mission is to observe 
and report today’s product 
availability by its editorial staff 
of respected experts, while 
constantly probing for the next 
generation of enabling 

technology. The constant flow of exclusive and vital information 
helps to bring systems designers and suppliers together as 
strategic partners. It also provides engineers and engineering 
managers with an enhanced ability to bring more competitive 
products to market, faster. 

Electronic Design is that strategic information partner — a 
partner who provides the information that helps the systems 
designer make those critical decisions that stay the course of the 
technology road map. 

Technology Road Map 

Your Strategic Information Partner. HYour Strategic Information Partner. 

_ ELECTRONIC DESIGN 
TIME 
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THIS JUST IN 

Tektronix Inc. has announced an agreement to purchase Siemens 
Communications Test Equipment 

GmbH (SCTE), a wholly-owned sub¬ 
sidiary of Siemens, Berlin, Germany. 
The deal was ratified on Sept. 30. 

The purchase was expected to help 
strengthen Tektronix’ position in the 
communications test market. SCTE 
is recognized as a worldwide leader in 
the wide-area network protocol ana¬ 
lyzer market. As a result of the 
agreement, SCTE will have the abil¬ 
ity to leverage Tektronix’ worldwide 
distribution channels in geographic 
markets where the Siemens unit pre¬ 
viously had little presence. 

According to Dan Terpack, presi¬ 
dent of Tektronix’ Measurement 
Business Division, “Joining forces 
with SCTE accomplishes several 
things at once for us. Most immedi¬ 
ately, it extends our telecom test of¬ 
fering, and also gives us a very strong 
position to serve the test needs that 
are being created by the growth of 
the Internet.” 

Claude Balleyguier, president of 
Textronix’ European Operations, said 
that the union will give his company a 
strong position in the European com¬ 
munications test market. In addition, 
the acquisition adds a European devel¬ 
opment capability in measurement for 
Tektronix. “These are critical steps in 
our efforts to build a more global com¬ 
pany,” said Balleyguier. 

Other terms of the agreement are 
that SCTE’s 230 Berlin-based em¬ 
ployees are expected to join Tek¬ 
tronix. In addition, approximately 15 
employees based in Stockholm, Swe¬ 
den, and most of its sales force are ex¬ 
pected to join. Another major part of 
the agreement is that Tektronix will 
take a one-time charge of $15 to $20 
million in the second quarter of fiscal 
1998 to write-off research and devel¬ 
opment projects currently underway 
at SCTE. 

Terpack added that “the combina¬ 
tion of our strong position in mea¬ 
surement products for digital signals, 
our expanded strength in communi¬ 
cations test, and our expert knowl¬ 
edge of video places us in an excellent 
position to serve customers who are 
facing the challenges of converging 
technologies.—MS 

TRUDEL TO FORM 

We’ve been speaking of the Patent Wars— 
again. I hope that my efforts have trig¬ 
gered enough alarm bells to do some good, 

as the sell out of our patent system is a major 
threat to future prosperity and good jobs. 

Please write Congress and ask that they block 
H.R. 400 and S. 507. Tell them that these bills are 
lethal. As employees, ask that your firm turn the 
patent sell-out issue over to its CTO or VP of Engi¬ 
neering. It is irresponsible for management to dele¬ 
gate this crucial issue to patent lawyers or lobbyists. 

I have gotten much reader feedback. One sent a 
note explaining the “true” meaning of NAFTA—

No American Factories Taking Applications. Another sent excerpts from 
Uncertainty of Law and Constitutional Government by James N. Constant. 

It says that the attacks on the Patent System are an example of the “break¬ 
down of the 5th Amendment’s right not to have property taken without just 
compensation.” It also notes that the initial attacks on our patent rights came 
not from the Japanese, but from our own government’s agencies and contrac¬ 
tors who wanted to use patents for free to serve the national interest. 

Apparently there has been a trend in both civil and criminal law to soften 
the rules for seizure and intrusion. As in Robin Hood’s England, bureau¬ 
crats can now legally confiscate and sell property. In the Information Age, 
the most valuable property is knowledge. 

Saving our Constitutional Right (article 1, section 8) to own innovations 
is a worthy cause for engineers. In the end, it’s your fight or your loss. If you 
are so interested, I will keep patent wars updates on my web page. 

Enough about patents. Let’s move on and speak of innovation. Long ago 
a smart, wealthy friend, one of my first consulting clients, helped me learn 
about entrepreneurship. He had started several successful technology 
firms. He sold the firm I helped him start, became bored, and took a con¬ 
sulting assignment to license a new refrigeration technology. 

His engagement failed. No one was building anything. They were down¬ 
sizing, cutting costs, and sourcing compressors from Japan. That was the 
end for him. He told me it was time to leave high tech. He bailed out, started 
a candy company, and has done well. 

Years passed. Apple and IBM faded. Bell Labs stopped basic research. 
Lay-offs and Dilbert-type management became universal. I watched high-
innovation organizations that took years to build destroyed in hours. It 
made me wonder, “Who was right?” 

I just examined the Copeland division of Emerson Electric. They in¬ 
vested, invented, patented, and efficiently produced a unique product line. 
It quickly captured world leadership in refrigeration and air conditioning 
compressors. Copeland’s compliant scroll compressors have higher effi¬ 
ciency, lower noise, better reliability, and half the parts count. Now people, 
including the Japanese, source from them. Business is great! 

It turns out, largely unnoticed, that some people are finally catching on. 
You cannot downsize your way to leadership. Business innovation can 
drive sustainable prosperity. In industries ranging from paper goods to 
electronics, small clusters of leaders (6.2% to 8.3% of firms) are using inno¬ 
vation to sustain growth rates in excess of 100% per year. 
Maybe we were both right. 
John D. Trudel, CMC, provides business innovation consulting to se¬ 

lected clients. Lectures, keynotes, and workshops also are available. He is 
the author of “High Tech with Low Risk. ” The Trudel Group, 334 70 Chinook 
Pl., Scappoose, OR 97056; (503) 638-8644; fax (503) 543-6361; e-mail: 
jtrudel@gstis.net; Internet: http://unmv.trudelgroup.com. 
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Solutions Are More Important 
To Us Than Awards. 

But A Little Recognition Is Nice, Too. 
Key Performers On Our 
Award-Winning Relay Team: 

• Trans Ax™ - The transient killer. 
Improved relay reliability in high noise, 
high transient voltage environments. 

• Fused Copper™ - The latest 
manufacturing technology that minimizes 
thermal interconnections. 

• EZ Mount™ - Thermal conductive 
pad that makes thermal grease a thing 
of the post. 

• AC/DC load switching from 
1 200V and up to 100 amps. 

•True AC random turn-on and 
turn-off for phase control and 
PWM applications. 

• Optimized performance and 
packaging to shine in the high 
amperage arena. 

• Numerous options and 
configurations. 

A formidable team of industrial solid 
state relays is ready to take on the most 
demanding applications — yours. 

They're ready to handle AC and DC current 
loads from milliamps to one thousand amps. 

A team of true random cross bi-directional 
relays, the IGTA Series offers precise control 
for applications ranging from light dimming 
to heater and motor controls. 

These solid state relays ensure outstanding 
high voltage switching performance while 
maintaining their cool under the pressure 
of high current. 

Call us at 1-800-575-6255 
today, and find out why for a variety of 
applications and current carrying 
requirements, the Teledyne Solid State 
Relay Team can't be beat. 

^CTELEDYNE RELAYS 
12525 Daphne Avenue 
Hawthorne, California 90250-3384 
1-800-575-6255 
fax (602) 443-1 408 
http://www.teledynerelays.com 
A business unit of Teledyne Electronic Technologies 

and Allegheny Teledyne 
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YOU DIDN'T GO THROUGH 
16,000 HOURS OF PHYSICS 
TO DESIGN A PRODUCT 
JUST LIKE EVERYONE ELSE. 

You paid a lot of dues to get here. And you’re not about 
to waste it all by designing a bland (yawn) expected (yawn) 

Windows® CE application. 

But to create the best, you need to start with the best. And 
NEC’s Vr Series™ MIPS® RISC processors are clearly superior 
because they offer you a total system solution - the whole 

product to meet your needs. 

NEC offers a family of high-performance processors 
designed and optimized for Microsoft® Windows CE-based 
applications, not just a partial solution. The Vr4101™ and 
Vr4102™ provide high MIPS/Watt for low-power, battery-
operated devices, and the Vr4300™ gives you impressive 64-bit 
performance.You also get companion PCI chipsets and a broad 
range of design development and debugging tools to get you 

to market faster, including RTOS, compilers, simulation tools, 

evaluation boards and Windows CE reference designs. 
No one can offer you commitment like NEC, either. 

A long-term roadmap, ongoing new product development, as well 
as advanced, high-capacity, high-quality manufacturing expertise 

help you realize your vision and meet your high-volume, time-

to-market needs faster. After all, we don’t want to design products 

like the next guy, either. 

Get started today. Just call 1 ■800_3ÓÓ_9782 to find 
out how to speed your next Windows CE design with your 
Vr Series Design Kit. 

Anyone can calculate the mass of the earth. But not everyone 
can create a Windows CE product that changes it for the better. 



SERIES/WINDOWS C E 

CODEC DM Telephone 

Speaker 

LCD Module 

PC Card 

Touch Panel ROM/Flash 

EDO DRAM Bus Control Unit 
Fast IR Driver 

Vr4102 — RS232C Driver 

PMU 

ICU 

DSU 

HSP 

RTC 

DMAU 

Fast IR— 
Controller 

PC 

Keyboard 

LED 

32 768KHZ 

T 18.432MHz 

Vr4100CPU (66MHz) 
4KB Inst. Cache 
1KB Data Cache 

OSB OSB PLL 
•- -D/A -

-• AIU 

— GIU --

— KIU -

— LEDU •-

— PIU 

I 

A/D Converter -

♦- • 16550 SIU 

NEC 
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VR4300. Ideal where high-
performance and low-cost drive 
your design. Offers outstanding 

MIPS per dollar. 

VR4101. Created for Windows CE 
products, it offers ultra low-power and 

incredible MIPS per Watt. 

VR4102. Delivers Windows CE 
hand-held computer applications 

tremendous power and performance in 
a high-integration system on a chip. 
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TECH INSIGHTS/QuICKLoOK 

Prescriptions By Telephone 
West, especially to the states sur-

Y2K UPDATE 

tion in the right dose, and then the | 0746; fax (508) 670-7250; Internet: 
pharmacist and the patient talk via ! http://www.addsinc.com.-MS 

Iroundingthe Rocky Mountains, 
you had to come to the realization 
that for all the wide-open space, 
modero conveniences, such as health 
centers, might not be as accessible as 
they are in the Big City. 

Of course, that fact has changed 
with the increased migration of peo¬ 
ple to the region over the past few 
years, and some of the country’s 
finest medical centers are located in 
the Mountain West. However, there 
are many areas in the region where 
pharmacies and pharmacists are not 
available. Enter the telepharmacy. 

The University of Utah Hospitals 
& Clinics and Automated Drug Dis¬ 
pensing Systems Inc. (ADDS) have 
combined computer and communica¬ 
tions technology to enable hospital 
pharmacists to receive and process 
prescriptions from remote health 
centers; to counsel patents via inter¬ 
active video link; to deliver the med¬ 
ications from a stocked dispenser at 
the health center; and to ensure that 
the drug dispensed is the one that 
was ordered. 

“This system enables one hospi¬ 
tal-based pharmacist to serve clinics 
and patients throughout the region,” 
said James Jorgenson, M.S. R.Ph., 
director of Pharmacy at University 
Hospital. “Given that our service 
center covers parts of six states, the 
potential for telepharmacy is practi¬ 
cally unlimited.” 

The system recently went on-line 
between University Hospital and its 
Summit Health Center in Park City, 
Utah, about 26 miles away. The hos¬ 
pital has health centers throughout 
the state, each of which is a candidate 
for telepharmacy hookup. 

The system works by the health 
center first faxing the prescription to 
the hospital, where the pharmacist 
enters it into the computer. The com¬ 
puter signals the stocked automatic 
dispensing machine at the health 
center to release a bottle of the med¬ 
ication. A nurse or medical assistant 
scans the bar code on the bottle, en¬ 
suring that it is the correct medica-

monograph or detailed description of 
the drug with all the information the 
patient needs with each prescription. 
The dispensing machine contains 
supplies of 40 different drugs. The 
computer program, developed by 
ADDS, checks the prescription for 
potential problems such as side ef¬ 
fects, interactions, duplication, and 
contraindications. 

Jorgenson says that telepharmacy 
is important in this part of the country 
because there are many remote sites 
where pharmaceuticals and the ser¬ 
vices of a pharmacist are needed. 

Brian Hart, president of ADDS, 
estimates that the volumes required 
to support the system are just 20% to 
25% of those needed to support con¬ 
ventional pharmacies. 

Television monitore at the hospital 
and health center are linked by a 
high-speed ISDN telephone connec¬ 
tion carrying both video and voice sig¬ 
nals, allowing pharmacists and pa¬ 
tients to chat as if they were across 
the counter from each other. 

Studies have shown that patients 
like the system because they get an¬ 
swers to their questions, and are 
much more likely to comply com¬ 
pletely with a doctor’s instructions. 

University Hospital and ADDS 
collaborated in developing the sys¬ 
tem; Utah was the test site. Univer¬ 
sity Hospital is now looking to install 
the system at its other health centers 
throughout the state. 
“One pharmacist can telecom¬ 

mute to many locations on an as-
needed basis, dramatically reducing 
the need for brick-and-mortar facili¬ 
ties,” said Hart. The system can be 
used in doctors’ offices, hospital 
emergency rooms, nursing homes, 
assisted living quarters, homeless 
shelters, and prisons, as well as satel¬ 
lite and rural clinics. 

For more information, contact 
James Jorgenson, M.S., Rh.P., direc¬ 
tor of Pharmacy, University of Utah 
Hospitals and Clinics at (801) 585-
2189, or ADDS, 85 Rangeway Rd., 

; N. Billerica, MA 01862; (508) 670-

Just in case you happen to be a Doubting Thomas or Tina, and 
you don’t believe that the Year 

2000 Date Change problem (Y2K) 
won’t have any affect on your life, 
you might want to read on. Accord¬ 
ing to a story by the Detroit Free 
Press, a fruit and vegetable store in 
Warren, Ill. is among the first to sue 
a computer company because its 
“product is unable to comprehend 
the year 2000.” The complete details 
to the story can be found at 
http:llioww.freep.com/. 

The core of the problem was that 
the store’s registers would crash 
every time the salesperson would 
swipe a card that had a 2000 expira¬ 
tion date. The store, Produce Palace 
International, is seeking at least 
$10,000, plus legal fees, damages, and 
other costs. The defendants in the 
case are Tec-America Corp, and All 
American Cash Register. 

The basis of the suit is that the two 
companies knew that they sold Pro¬ 
duce Palace International a defective 
product that they couldn’t repair. 
Back in April 1995, Produce Palace 
bought a $100,000 system that in¬ 
cluded 10 registers. These machines 
were designed to deal with inventory 
as well as regular purchases. 

But, not long after the fruit and 
vegetable dealer bought the system, 
workers noticed that the system 
failed to process some charges and 
the scanner intermittently failed. A 
year later, however, things got much 
worse. During their busiest times, 
the system would crash for four or 
five hours. All because certain credit 
cards expired at the end of the 
century. 

According to one of the store’s 
owners, Mark Yarsike, their system 
failed 105 times between April 30, 
1996 and May 6, 1997. The store 
worked around the problem by doing 
the transaction by hand, first con¬ 
firming that the customer actually 
had the credit in his or her account. 
When the store closed, the manager 
would change all the triggering expi¬ 
ration dates to 1999. 

Estimated damages, according to 
Yarsike top hundreds of thousands of 
dollars in lost revenue and over 
$50,000 in additional wages.—DS 

t used to be that if you moved out ! an interactive video link. 
West, especially to the states sur- I The system also produces a ding 



■ From Allegro 

The Answer For 
Detecting Direction 

The New A3422 Hall-Effect Sensor Knows 
The Right Direction When You’re Going In Circles. 

• Our new A3422 Hall-effect direction¬ 

detection sensor continues our tradition 

of top performance and innovation. It 

represents a new generation of special¬ 

function integrated sensors that are 

directly capable of detecting the direction 

of a ring magnet's rotation, while also 

providing information on magnet rotation 

speed and pole count. 

The A3422 features two Hall elements precisely 

aligned to better than 1 pm. As a result, this 

advanced device eliminates the problem of main¬ 

taining accurate mechanical location between the 

two active Hall elements, the major manufacturing 

hurdle encountered in fine-pitch direction-detection 

in digital encoder systems in the harsh environments 

of automotive and industrial applications. 

Additional features 
of the A3422 include: 

■ Low hysteresis, optimized for use with 

high-density ring magnets 

■ Two matched Hall latches on a 

single substrate 

■ Internal direction-decoding circuitry 

■ Superior temperature stability 

■ 4.5 V to 18 V operation 

■ 5-pin plastic SIP package 

■ Solid-state reliability 

If there's a better way of dealing with tough sensing 

applications, Allegro will find it... and make it 

available to you. That’s why you should call 

Allegro first, before you start spinning your wheels. 

Visit our Website: 
www.allegromicro.com 

Other Innovative Sensors from Allegro 

A3515 Chopper-stabilized, ratiometric linear sensor 

(5 mV/Gauss) 

A3516 Linear sensor optimized for current sensing 

applications (2.5 mV/Gauss) 

A3197 Fully protected, high-temperature latch for 

use with unprotected power supplies 

A3134 Low hysteresis, bipolar switch with 

ultra-sensitive switch points 

applications. This makes the A3422 ideal for use 
_ „ The Clear Choice for Hall-Effect Sensors. 

IB B B_ B^^^ MicroSystems, Inc, 

115 Northeast Cutoff. Worcester. Massachusetts 01606 http: // w w w . allegromicro, com 
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When something as important 

as dram crossover is ready to 

happen, you want to be prepared. 

And what we have to tell you is 

exactly that: it’s ready to happen. 

Which means you’re going to 

be able to capitalize on the 

competitive advantage the 64-meg 

can give you. 
But only if you are in fact 

prepared. Designed in, ramped, 

ready to go. With your mother¬ 

boards started. 

Because like most races, this 

one belongs to the swift. 

The news in the by-meg dram: it's 

CROSSOVER TIME 
[ So yes: Gentlemen, start your motherboards. ] 

O SAMSUNG SEMICONDUCTOR, INC., 1997-



And speaking of swift, the 

people you want to turn to for 

crossover are the leaders in 

memory, in drams, and of course 
in the 64-meg. Samsung. 

For 64-meg data sheets, call 

1-800-446-2760 now. We’ll shoot 

them off to you right away. Or you 

may visit us at our Web site, at 

www.sec.samsung.com. 
SEMICONDUCTOR 

Still A Generation Ahead. 
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JUST A REMINDER 

For those of you who may have for¬ gotten, or simply didn’t page 
through this section in the Sep¬ 

tember 15 issue, the First Annual 
QuickLook Paper Airplane Contest 
is underway. We’re looking for your 
submissions, hoping that you’ll stun 
us with your design 
technique. Remem¬ 
ber, the deadline for 
entries is January 1, 
1998. 

Just a quick review of the contest 
guidelines: 

be allowed to participate in the con¬ 
test. We don’t want to take the fall 
for any faulty planes because we may 
not have put the thing together the 
way you would have done. 

• No wingspans larger than 3 ft. If 
I can’t carry it, it’s not flying here. 

And, because Bob Pease ad¬ 
vised that there may be 
some smart aleck 

cheatin’ types out there, a paper 
airplane is NOT a sheet of paper 
wrapped around a transistor radio 
with the instruction, “Toss Me” 

fly for at least 12 feet. 
Now, our sponsor, 1-800-BAT-

TERIES, has graciously put up 100 

lithium batteries for the sake of pow¬ 
ering some of the electronics on your 
planes. The first 100 people to send 
me a self-addressed, stamped enve¬ 
lope (SASE) will receive one of these 
batteries. They’ve also been kind 

• All paper airplanes must be made 
of (what else?) paper. No balsa wood, 
thin plastics, or metal sheeting. 

• Designers may use paperclips 
and/or glue. Be sensible about it, 
though, the object of the contest is 
to see how many working electronics 
you can pile onto the plane and still 
have it work. 

• Only fully assembled planes will 

tagged on it with a yellow sticky 
note. But, we do accept airplanes 
with motors. Personally, I’d like to 
see a few of those. 

The core of the contest is 
the creative use of electron-
ics. If you can wow the editors K. \ 
of Electronic Design with your 
innovative bit of flying fancy, you’ll 
win. Remember, it’s got to be able to 

enough to furnish the prizes: first 
prize is a $150 gift certificate and sec¬ 
ond prize is a $50 gift certificate, both 

_ to be used with 1-800-BATTER-
\- - IES’ catalog. 
A- Send your battery requests 

and SASE to QuickLook Edi-
tors, Electronic Design, 611 

; Route 46 West, Hasbrouck Heights, 
! NJ 07604. Happy flying!—DS 

SAVE 

MicroSim PSpice A/D 
MicroSim PSpice 

When purchasing these 
three products with 
maintenance from 
Interface Technologies: 

or 

FREE Trainingt * 

% * 
on any MicroSim 
product or maintenance 

until December 31, 1997 

MicroSim DesignLab 
MicroSim PSpice A/D 
MicroSim PSpice 
MicroSim PSpice Basics 

MicroSim PSpice A/D Basics* 
MicroSim PSpice Optimizer 
MicroSim PLSyn 
MicroSim PCBoards 
MicroSim Schematics 

CALL 800-357-1636 
for information, prices or a quotation. 

Other Value Added Services from Interface Technologies: 
Product Training Installation Services 
Analog Modeling Services Configuration Services 

• Free Training and 5% discount available only when products are purchased through Interface 

Technologies, an authonzed reseller of MicroSim products. Offer valid for U.S. customers only. 

© 
TEL: 800.357.1636 

FAX: 708.366.4413 

E-MAIL: SALES@I-T.COM 

WEB: WWW.I-T.COM 
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Reach The Most Powerful 
Buying Audience In OEM 
Electronics 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 

targeted 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, 

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 



New FLUIDTOOLS with elbows and 
valves solves pipe and tube flow 

problems on your PC 

Wouldn’t it be nice if you could solve flow problems without 
having to look up all of your data? With FLUIDTOOLS, you 

can do just that? It’s easy as A-B-C. 
• Just enter your data in whatever units you wish ... 
• Request FLUIDTOOLS to return answers in the units you want ... 
• Press “calculate” ... 

It’s that simple! 

Program accepts mixed units 
FLUIDTOOLS solves liquid and gas flow problems 
including escaping gas problems. It can solve for 
diameter, length, flow rate, pressure, or viscosity 
when doing liquids. Gas problems solve for quantity 
and DPSI. 

Some of the important Features of FLUIDTOOLS ... 
Automatic unit conversion ... enter data in mixed units and FLUIDTOOLS automatically calculates 
in the units you want • Friction and expanding gas factors are automatically calculated • All factors can be overridden • Program data 
base includes elbows, valves, fittings, viscosity, specific gravity and pipe sizes *A wide range of common and uncommon metric and 
English conversion factors are included and are easily expandable to accept user-defined data • Menus for pipe roughness are 
provided, or you can key in your own • Program can save all user defined data. All tables can be edited and expanded using the 
special editor included. 
FLUIDTOOLS program disk and user manual . $295 

SATISFACTION GUARANTEED! Run 
FLUIDTOOLS on your PC. If the program doesn’t 
perform as described, just return it within 30 days for 
full credit or refund! 

System Requirements: 
IBM PC line of computers or 100% compatibles 

DOS 2.0 or higher 
320K minimum memory 

Chargecard users order toll-free 800-223-9150 
(In Ohio 216-696-7000) or FAX your purchase order to 216-696-6023 

Mail orders to: 
Penton Education Division • 1100 Superior Avenue • Cleveland, Ohio 44114 



1394. 
Sony releases the 1394 camcorder 

with Tl silicon 

Another first: Tl's software team develops 
the LYNXSOFT Software V1.0 

After receiving the "Most Significant 
Technology" award at Fall COMDEX ‘93 

for its 1394 serial bus, Tl releases the first 
PHY and LINK silicon to market 

Tl forms the first 1394 software development team Tl ships the first and only backplane 
PHY and also introduces 

a broad range of designer kits 

21-5131 
© 1997 Tl 



SINCE 

1994. 
TI releases the first PCI-1394 LINK Tl develops a 1394 DV device, the first 

integrated PHY/LINK chip; Panasonic 
uses Tl's 1394 technology to develop 

its first 1394 consumer product 

In 1994, Texas Instruments became the first 

supplier to release a complete 1394 silicon 

solution. And our lead over the competition 

increases every day through our growing 

portfolio of IEEE 1394 products and soft¬ 

ware. So TI customers are first to market with 

built-in 1394 solutions, putting them far 

ahead of the competition. And to keep our 

customers first in line, we continue to set 

new precedents every day. So when you 

need 1394 solutions, make TI your first, and 

only, stop. TI, the leader in 1394 solutions. 

Get connected to the latest information on 
Tl’s 1394 technology: 

Ç www.ti.com/sc/1394 )' 

or call 1-800-477-8924, ext.1394, and 
get a free data book or CD-ROM. 

& Ana Texas 
Instruments 
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TECH INSIGHTS/QuICKLqOK 

QUICKNEWS 

Hooray For HollyNet—GTE re¬ 
cently concluded testing of a proto¬ 
type secure network targeted for the 
exchange of digital voice, video, and 
data within the entertainment pro¬ 
duction community. The tests in¬ 
volved the HollyNet Initiative and 
GTE’s InfoGuard 100. InfoGuard 100 
is a commercially available asynchro¬ 
nous transfer mode (ATM) cell en-
cryptor. The testing was successful 
in that the network security special¬ 
ists were unable to breach the net¬ 
work or intercept the transmissions. 

During the prototype testing, un¬ 
compressed video files and a video 
teleconference that featured white¬ 
board information was sent from 
Warner Bros.’ studios in Burbank, 
Calif., to a simulated digital effects 
studio located in Carson, Calif. Be¬ 
fore the test files left the Burbank 
studios, they were encrypted with 
InfoGuard 100. Networking special¬ 
ists from the University of Southern 
California were assigned to intercept 
the data from within HollyNet. At 
the same time, another team of net¬ 
work security specialists from Tri¬ 
dent Data Systems tried to break 
into the network and access the data. 
Both teams failed and the Carson 
studio received their information in¬ 
tact. The studio was able to decrypt 
the information without a hitch. 

HollyNet, the high-speed, wide-
area network, is designed to connect 
the computer systems and networks 
of movie and TV production compa¬ 
nies. The network uses ATM technol¬ 
ogy to send data, video, and voice 
through the companies at speeds of 
up to 622 Mbits/s. Currently, the pro¬ 
ject only extends to the Los Angeles 
County border. Plans are to expand 
HollyNet globally, however. 
The project is virtually certain to 

succeed with such major names as 
Lucasfilm, MCA/Universal, Sony 
Pictures, Viacom/Paramount, 
Warner Bros., and the Entertain¬ 
ment Technology Center supporting 
it. In addition, network security 
work was performed by the Enter¬ 
tainment Technology Center, Digital 
Equipment, Fore Systems, GTE, Pa¬ 
cific Bell, Trident Data Systems, 
TRW, and the University of South¬ 
ern California. 

For more information, contact 
GTE, 77 A St., Needham Heights, 
MA 02194-2892; (617) 455-5180; In¬ 
ternet: http://www.gte.com. 

How Much For Your Disks? — 
Bringing solid-state disks into the 
mainstream, Quantum Corp, has 
dropped its prices on the entire fam¬ 
ily of ESP 3000 and ESP 5000 solid-
state disks. The company’s intent is 
to compete directly against add-on 
memory and added caches. The price 
reductions represent a 10% to 40% 
decrease. 

The lower prices reflect the sink¬ 
ing prices of DRAMs. DRAM is the 
primary component in a solid-state 
disk. By avoiding add-on memory 
and other caches, and using solid-
state disks instead, users will be able 
to use the disks as large caches in In-
ternet/intranet and video applica¬ 
tions. Developers of Windows NT 
systems also will be encouraged to 
take advantage of the lower prices. 
The disks feature access speeds 

about 30 times faster than those of 
magnetic media, and have experi¬ 
enced an increase (a doubling, actu¬ 
ally) in their I/O speeds to over 5000 
requests per second. If a user decides 
to make a solid-state disk a cache for 
a disk array, his or her performance 
can be improved by as much as 60%. 

These disks use a single connector 
attachment, SCA-2, to directly con¬ 
nect to an array without cables. The 
line is available in volatile and non¬ 
volatile variations. They range from 
134 to 804 Mbytes in a 3.5-in. form 
factor, to 905 Mbytes in a 5.25-in. 
form factor. In the nonvolatile drives, 
users will gain an integrated data re¬ 
tention system. This data retention 
system protects the data in case of a 
power failure. The volatile systems 
do not carry this protection. 
The solid-state disk drives are 

priced starting at under $7500. 
For more information, contact 

Quantum Corporation, 500 Mc¬ 
Carthy Blvd., Milipitas, CA 95035; 
(408) 894-4000; Internet: 
http://www.quantum.com. 

Four Heads Are Better Than One-
Three giant communications compa¬ 
nies and one large communications 

developer have teamed to define a 
common Wireless Application Proto¬ 
col. The object of the protocol is to 
bring Internet content and advanced 
applications to digital mobile phones. 
The companies intend on making the 
new protocol the standard for a sin¬ 
gle-protocol application environment. 

The end users will be able to man¬ 
age personal telephone profiles; han¬ 
dle voice, fax, and e-mail messaging; 
take advantage of information ser¬ 
vices (transportation, restaurants, 
hotels, stock trading, banking, direc¬ 
tories, etc.); use Internet services; 
and interface more easily with ad¬ 
vanced telephony. 

The Wireless Application Protocol 
will be based on the Handheld Device 
Markup Language (HDML), the 
Handheld Device Transport Protocol 
(HDTP) (developed by Unwired 
Planet), Smart Messaging (from 
Nokia), and the Intelligent Terminal 
Transfer Protocol (ITTP) (from Eric¬ 
sson). The protocol will be license-
free and independent of the airlink 
standard. 

For more information, contact Mo¬ 
torola, 1501 W. Shure Dr., Arlington 
Heights, IL 60004; (847) 632-5000; 
fax (847) 632-5834; Internet: 
http://www.mot.com. 

CEOs Need People Skills— Are-
cent study by Christian & Timbers, 
an executive search firm, says that 
boards of directors tend to hire 
CEOs on their skills and experience, 
but will fire them based on their per¬ 
sonality and interpersonal communi¬ 
cation skills (or lack thereof). The 
survey of 40 board members said 
that the respondents tend to base 
their hiring decisions solely on the 
candidates’ track records, rather 
than on their personal fit with the 
company. This mismatch leads to 
more firings than any other reason. 
Actions and attitudes such as being 
too hard on people, lacking a vision, 
and lacking interest also were high 
on the list. 

For more information, contact 
Christian & Timbers, One Corporate 
Exchange, 25825 Science Park Dr., 
Suite 400, Cleveland, OH 44122; (216) 
464-8710; fax (216) 464-6160; Inter¬ 
net: http://www.ctnet.com. 



"CHOOSING NEC FOR OUR 

EMBEDDED PROCESSOR HAD 

A LOT TO DO WITH TIME. 

“EFI is constantly developing 
the next level in leading-edge color 
printing with the Fiery* Color Server?' 
Our history is to be first to market 
and we have always been responsive 
to the needs of our customers. 

“At this pace, high quality is 
a given, and on time delivery is a 
must. Which is why we partner 
with NEC. 

“Their experience with the 
Vr5000™ processor ensures top 
of the line performance. Their 
manufacturing and logistical 
capabilities give us the volume 
when we need it, and the price to 
meet the demands of the market¬ 
place. NEC is also working with 
us to develop a delivery strategy 
that will meet our needs in times 
of rapid growth. 

“Scalability is another 
reason we selected NEC to play 
a major part in the fùture of our 
product line. The top-to-bottom 
scalability of NEC’s MIPS® RISC 
architecture will be instrumental 
to the range of devices EFI is 
introducing over the next year— 
from black and white low-end 
printers, to very high-end 
production machines. 

“Today, cost of product is essential and time to market is critical. 
If our situation sounds familiar to you, then get in touch with NEC.” 

Call 1 -800-366-9782 for your Vr Series™ Design Kit. 

“With the top-to-bottom 
scalability of theVR5000 
processor, EFI is getting 

products to market 
much faster.” 

01997 NEC EJectmiKs Inc. 

VR SERIES PROCESSORS NEC 
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TECH INSIGHTS/QuICKLoOK 

Flooded Hard Drive? 
Sounds Like A Job For DriveSavers! 

It’s happened to all of us at one time or another—the crashed drive. But 
how many of us have drowned our 

laptops with coffee or soda? Even 
more distressing, try running over a 
$6000 Toshiba notebook with a 
Harley Davidson motorcycle. In that 
case,you’ll have to call DriveSavers 
directly. 

DriveSavers is the data recovery 

then reassembled so that 
the read-write heads are in 
exactly the same position 
they were in when the fail¬ 
ure occurred. This process 
requires the clean room to 
prevent dust particles 
from damaging the hard¬ 
ware components further. 
As a result of the com-

service that the players use when all 
seems lost, especially for those re¬ 
ports that have to be on the CEO’s 
desk by 5:00 p.m. Typical drive manu¬ 
facturers and removable cartridge 
manufacturers who have turned to 
DriveSavers in their darkest hours 
include Conner, Epson, Fujitsu, 
Iomega, Maxtor, Panasonic, Sony, 
StreamLogic, and SyQuest. 

But the company doesn’t just han¬ 
dle the big names. It also offers ser¬ 
vices to individuals and government 
agencies. DriveSavers rescues data 
by developing proprietary techniques 
with these major drive producers. By 
using these techniques, the company 
can dive in where most people have 
backed off. 

Don’t deep six your computer if it’s 
been damaged by earthquakes, water, 
fire, or other disasters. In fact, don’t 
give up on your data if your system 
suffers from stiction, bad actuators, 
damaged motors, controllers, or con¬ 
trol tracks, either. The DriveSavers 
clean-room facility is fully equipped to 
deal with these traumatic events. 

For a small number of the com¬ 
pany’s recovery work, the drive must 
be completely dismantled, cleaned, 

pany’s using a clean room to work on 
mechanical problems that cannot be 
solved externally, most manufactur¬ 
ers will honor warranties on drives 
that have been recovered by Dri¬ 
veSavers. 

What’s more impressive is that 
DriveSavers data-recovery service 
runs 24 hours a day. And, according to 
the company, its recovery rate is 95%. 
The 24-hour service is enjoyed by cus¬ 
tomers who send their damaged stor¬ 
age media or laptops to DriveSavers’ 
offices for data recovery. The com¬ 
pany also will provide an immediate 
estimate of recovery charges over the 
phone before any damaged materials 
are sent out. 

Depending on the amount of work 
required and backup time involved, 
DriveSavers can ship recovered data 
back to the customer on the day it was 
received. This service goes for se¬ 
verely damaged data as well as soft¬ 
ware problems such as directory cor¬ 
ruption. Directory corruption could 
be a result of conflicting software, 
electrical problems, or power surges. 

The company’s list of satisfied cus¬ 
tomers is impressive. Major compa¬ 
nies whose data have been success-

fully retrieved 
include Adobe Sys¬ 
tems, American Ex¬ 
press, Arthur Ander¬ 
sen & Co., Ben and 
Jerry’s, Eastman Ko¬ 
dak, MGM, Motorola, 
and Xerox. 
A new policy re¬ 

cently enacted by 
DriveSavers is to 
rescue data from 
desktop and note¬ 
book computers at no 
charge for victims of 
the Grand Forks, 

N.D. flood. Many of the flood’s victims 
had computers that were totalled out 
by floods or fires caused by downed 
electrical lines. Now these hardy sur¬ 
vivors have a fee-free friend in Dri¬ 
veSavers. If the company could save 
data from a Powerbook that sank to 
the bottom of the Amazon, they could 
certainly help computers that sat un¬ 
derwater for weeks during the flood¬ 
ing. 
Web surfers with data recovery is¬ 

sues can turn to DriveSavers’ web 
site at http://mmv.drivesavers.com for 
free data recovery information and 
tips for Macintoshes and PCs. Addi¬ 
tionally,, there’s stories about “disk¬ 
asters,” job opportunities, “TEN 
Good Reasons to Choose Dri¬ 
veSavers,” links, Media Coverage, 
customer testimonials, and contact in¬ 
formation. One of the famous testimo¬ 
nials is from a scriptwriter of “The 
Simpsons” television program who 
would have lost an entire season’s 
worth of episodes had it not been for 
DriveSavers. Check out the site for 
the long list of DriveSavers fans. 

For more information, contact Dri¬ 
veSavers, 400 Bel Marin Keys Blvd., 
Novato, CA 94949; (415) 382-2000; fax 
(415) 883-0780. 
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DESIGN 
NOTES 

New 16-Bit lOOksps A/D Converter Runs on 5V Supply 
Design Note 165 
Sammy Lum and Kevin R. Hoskins 

The LTC®1 605 is a new 16-bit, WOksps ADC from Linear 
Technology. Its outstanding DC accuracy and ±1 0V analog 
input range are ideal for industrial control and instrumen¬ 
tation applications. Its simple I/O, low power and high 
performance make it easy to design into applications 
requiring wide dynamic range and high resolution. 

Product Features 
■ No missing codes and ±2LSB max INL over temperature 

■ Single 5V supply with 55mW typical power dissipation 

■ ±1 0V analog input with ±20V overvoltage protection for 
harsh environments 

■ Complete ADC contains sample-and-hold and reference 

■ 28-pin PDIP, SO and SSOP packages 

Circuit Description 
The LTC1605 converts ±10V analog input signals while 
operating on a 5V supply. A resistor network is used to 
attenuate the input signal. This reduced internal signal is 

digitized by a differential, switched-capacitor, 16-bit SAR 
ADC at a rate of up to 10Oksps. The differential architecture 
provides high immunity to power supply and otherexternal 
noise sources. The trimmed 2.5V bandgap reference can 
be overdriven with an external reference if desired. 

The digital interface is simple. Conversions are started 
using the read-convert (R/C) pin. Data is available as a 
16-bit word or two 8-bit bytes. 

AC and DC Performance 
Figure 2 shows the fast Fourier transform (FFT) of a ±1 0V 
1 kHz sine wave signal digitized at 10Oksps by the LTC1 605. 
The LTC1605 achieves a signal-to-noise and distortion 
(SINAD) of 87.5d B and very low total harmonic distortion 
(THD) of-101.7dB. 

Figure 3 shows an INL error plot for the LTC1605. Guaran¬ 
teed specifications include ±2.0LSB INL (max) and no 
missing codes at 16 bits over the industrial temperature 
range (-40°C to 85°C). The ADC’s outstanding accuracy is 
XT LTC and LT are registered trademarks of Linear Technology Corporation. 

Figure 1. Offering 16-Bit Performance, the LTC1605 Handles ±10V Inputs While Operating on a Single 5V Supply 

09/97/165 Circle No. 206 
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Figure 2. The LTC1 605’s AC Performance Achieves a 87.5dB SINAD and -101 .7dB THD 

CODE 
DN165F03 

Figure 3. The LTC1605 Achieves Excellent 
INL Without Cumbersome Autocalibration 
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Figure 4. The LTC1 605’s Differential Architecture 
Provides Good, Wideband Supply Rejection 

.¡near Technology Corporation 
630 McCarthy Blvd., Milpitas, CA 95035-7417- (408)432-1900 
AX: (408) 434-0507- TELEX: 499-3977-www.linear-tech.com 

assured by factory trimming. For the user, this eliminates 
the software overhead and calibration time delays associ¬ 
ated with autocalibrated ADCs. 

One of the benefits of the LTC1 605’s differential architec¬ 
ture is its high power supply rejection ratio (PSRR). Figure 
4 shows the power supply rejection ratio of the LTC1 605 as 
a function of frequency. 

High PSRR is important to the LTC1 605’s conversion 
accuracy and signal-to-noise performance because, at 
16-bit quantization, the LSB magnitude is just 305gV 
(Vin = 20Vp.p). The LTC1 605’s high PSRR rejects up to 
100mV of power supply noise to below an LSB level. 

Applications 
With its overvoltage protected ±10V analog input, the 
LTC1605 fits easily into industrial process control, power 
management, data acquisition boards and has sufficient 
speed for multiplexed applications. The LTC1605 is also 
ideal for wide-dynamic-range applications that use a PGA 
and lower resolution ADC. For example, the LTC1605 is a 
simpler solution and will out perform (in terms of DNL, INL 
and S/N) a 12-bit ADC converting the output of a PGA with 
a gain range of 1 -to-16. 

Conclusion 
The LTC1605 is a complete 16-bit ADC with a built-in 
sample-and-hold and reference. Its wide analog input 
range, overvoltage protection and DC accuracy make it a 
good candidate for industrial process control, instrumen¬ 
tation and other high dynamic range applications. 

For literature on our A/D Converters, 
call 1 -800-4-LINEAR. For applications help, 
call (408) 432-1900, Ext. 2453 

dn165f LT/TP 0997 155K • PRINTED IN THE USA 

© LINEAR TECHNOLOGY CORPORATION 1997 
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transportable products. ELECTRONIC DESIGN 

O 

o 

o Q CONFERENCE 
MARCH 24-27, 1997 

1997 Proceedings 
NOW AVAILABLE 

PROCEEDINGS 
OF THE 
FOURTH 
ANNUAL 

A valuable tool for design 
engineers of portable, 
nomadic, mobile and 

The 1997 Proceedings Of The Fourth Annual Portable By Design Conference, sponsored by 
Electronic Design, is now available for today’s 
portable OEM designer. The information in the 
proceedings will help you stay on the cutting edge 
of today’s innovative portable technology with over 
500 pages of vital, timely, and usable information— 
all bound in one handy reference book. This valu¬ 
able tool can be yours for $175 per copy, plus $10 
S&H. If you order now, you can receive the 1994, 
1995, 1996 and 1997 Proceedings for $295 plus $28 
S&H. Single copy issues of the 1994, 1995, 1996 
Proceedings are available for $100 each, plus $10 
S&H. 

The following is a sample of topics from the 
1997 Fourth Annual Portable By Design Conference: 

• Defining and Overcoming End-User Battery Frustrations 
• MCUs and CPUs for Portable Devices 
• Designing With Current and Future Battery Technologies 
• CPU Power Supply Voltages: How Low Can They Go? 
• Software: System Management and PC Card Issues 
• RF-Based Wireless LAN and WAN Technologies 
• Smart Battery Management Architectures Addressing Multiple 

Battery Chemistries 
• IR-Based Wireless Communications 
• Systems, Buses, and Architectural Issues 
• Thermal and Mechanical Considerations 
• Low-Power Analog Circuit Design 
• PC Cards and Other I/O 

Portable by Design Proceedings Order Form 
□ 1997 Proceedings: $175 + $10 s/h; # of copies-
□ 1996 Proceedings: $100 + $10 s/h; # of copies-
□ 1995 Proceedings: $100 + $10 s/h; # of copies-
□ 1994 Proceedings: $100 + $10 s/h; # of copies-
□ 1994/95/96 & 1997 Proceedings: $295 + $28 s/h; # of copies-

NAME _ 

Amount_ + Tax*_ = Total_ 
‘Sales Tax (CA, CT, FL, GA, IL, MA, MN, NJ, NY OH, PA, Wl, Canada 

residents add appropriate sales tax) 

Make checks payable to: 
PORTABLE BY DESIGN 
□ Check Enclosed 
□ MasterCard □ Visa □ American Express 

TITLE __ 
ACCT NAME -

COMPANY-

ADDRESS_ 
CITY_ STATE _ ZIP_ 

EXPIRATION DATE -

ACCT. #-

SIGNATURE -
Please return this form to: 
PORTABLE BY DESIGN • 611 Route 46 West • Hasbrouck Heights, NJ 07604 or call: 201/393-6075 • Fax: 201/393-6073 

L 



Pentium 

Visualize the Best of Two Worlds 
Gespac offers designers the widest choice of 3U 
CompactPCI solutions for their embedded system 
applications. Integrated with a broad selection of Plug Beam up to our World for more information!!! 
and Play 3U CompactPCI I/O products, our new Pentium http://www. .com 
MMX or PowerPC Embedded Target Systems will create 
a world for designers with less development time, faster 
time to market and reduced product costs. 

Visualize Your World With Gespacll! 

Innovative Embedded Solutions 

Windows NT " 

^WindRivw • 

pSOS 
Lym^' 

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. 
Mesa, AZ 85210 
1 -800 4 GESPAC 
Tel: (602) 962 5559 
Fax: (602) 962 5750 

Japan 
Minami Aoyama 
115 -18, Minato- ku 
Tokyo 107 
Tel: (81 3) 3470 0640 
Fax: (81 3) 3478 8648 

France 
E.T. de St Aubin 
Rte de l'orme des Merisiers 
91195 Gif-sur-Yvette 
Tel: (33 01) 69 85 33 73 
Fax:(33 01) 69 85 36 60 

Germany 
Amberg Haus 
Kurt-Blaum-Platz 2 
63450 Hanau bei Frankfurt 
Tel: (49 0) 6181 24052 
Fax: (49 0) 6181 24051 

All logos and registered trademarks are property of their respective holders. 
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Boabds_& b TÎ^FN 

Mobile NCs Must 

Exploring board-, bus-, and system-related technologies, standards, and products 

STANDARDS WATCH 

based on the Java operating system, 
either running Java natively or in 
emulation, and either as the only res¬ 
ident operating system or running on 
top of another operating system, 
such as Windows 95 or Windows CE. 

Java gives software developers a 
common reference platform on which 
to write their applications. As a re¬ 
sult, the software developers can 
concentrate on the applications 
themselves, rather than worry about 
dealing with the APIs from the dif¬ 
ferent operating systems. 

The MNCRS specification identi¬ 
fies three classes of computing de¬ 
vices. The first, called the profes¬ 
sional assistant, can support rich 
Java content with various productiv¬ 
ity applications. While handling 
many of the same functions as a sub¬ 
notebook computer, it’s important to 
note the this class of device is not in¬ 
tended to replace the subnotebook. 

The second type of mobile NC will 
have less functionality than the pro¬ 
fessional assistant and will focus pri¬ 
marily on being an information- and 
Internet-access device. This will 
mandate Web browsing and basic e-
mail support. While support will be 
included for Java applets, they will 
be limited in scope (performance and 
memory consumption). This device 
will resemble today’s PDAs. 

The third device class will be a basic 
messaging, paging, telephony device 
with the goal of keeping the mobile pro¬ 
fessional in touch with the office. Lim¬ 
ited browser support is required. 

The professional assistant would 
weigh under 2 lbs., have a battery life of 

12 to 15 hours, have no rotating media 
(the storage will be about 30 to 40 
Mbytes of flash memory), and will mea¬ 
sure about 7 by 9 in. (smaller than a lap¬ 
top). The bulk of the mobile NC storage 
would be handled by the ISP, including 
file storage. Local memory will hold the 
BIOS, the operating system, and some 
key applications. 

The display size would be capable of 
showing VGA resolution, including 
graphics (color is optional). But the dis¬ 
play itself would be smaller than a typi¬ 
cal laptop’s display. The specification 
calls for a half VGA display with 2 
bits/pixel for the professional assistant 
(320 by 240 pixels). For other classes, 
the requirement for screen size is fairly 
flexible. The reason for the half-VGA 
spec is so the software vendors know 
what the smallest possible display they 
would be writing applications for. The 
supported graphics formats are stan-
dard GIF and JPEG. The new MPEG-4 
standard, which offers a video com¬ 
pression capability for videoconferenc¬ 
ing, can also be employed. 

The specification outlines three com¬ 
munication modes. It’s important to en¬ 
sure that the system can distinguish 
between the three modes and intelli¬ 
gently transition between them. 

The full connectivity mode is for 
when the system is connected over a 
high-speed attachment such as a 
LAN or WAN at the rate of several 
megabits per second. This allows the 
system to download and install a 
completely a new version of an appli¬ 
cation or even a flash update to the 
operating system. 
The low-speed attachment (lim¬ 

ited-connectivity) mode is for when 
the system is connected over a lower 
speed medium, such as an analog mo¬ 
dem or a wireless system at the rate 
of several kilobits per second. Here, 
data is selectively downloaded. 

Lastly, the off-line mode is used 
when the system is disconnected 
with local access only. In this mode, 
the device will only work with data 
or applications stored internally. 

The just-released Mobile Network Computer Reference Specifica¬ 
tion (MNCRS) is intended to 

make mobile NCs “smarter,” giving 
users access to their data at almost 
any time, from almost any place. The 
basic idea is to have almost no local 
storage in the platform, with the bulk 
of the storage residing either on a 
LAN server or with an Internet Ser¬ 
vice Provider (ISP). The standard 
will determine how mobile computer 
screens should look, its power re¬ 
quirements, the method of linking 
them with networks, and the types of 
peripheral devices that they support. 

The MNCRS was founded by an 
industry consortium consisting of 
Apple Computer, Fujitsu, Hitachi, 
IBM, Lotus Development, Mit¬ 
subishi Electric, Netscape Commu¬ 
nications, Nokia Mobile Phones, Ora¬ 
cle’s Network Computer, Sun 
Microsystems, and Toshiba. Since 
the announcement, endorsement of 
the specification has come from Digi¬ 
tal Equipment, Funai Electric, Hugh 
Symons (U.K.), the Institute for In¬ 
formation Industry (Taiwan), Japan 
Telecom, Matsushita Electric Indus¬ 
trial, NEC, PeopleSoft, Psion, Secom 
Information of Tokyo, Telxon, Thom¬ 
son CSF, and Tokyo Internet. 

The types of platforms outlined in 
the specification include mobile NCs, 
“smart” cellular phones, and light¬ 
weight, handheld mobile devices. 
There are two commonalities be¬ 
tween all the compliant devices. 
First, they must offer easy access to 
the Internet or corporate networks. 
The second is that they must be 

Get More Intelligent 
Richard Nass 
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The BUSiness Report 

The Problem With Buses 
There are five basic computer archi¬ tectures out there in Technology 

Land, with a number of variations 
on a theme. They break down into cir¬ 
cuit-switched (buses and fat trees) or 
packet-switched models (rings, cubes, 
and Clos switches). Each topography 
has some advantages, but their utiliza¬ 
tion is mostly limited by their particu¬ 
lar “aberrant behaviors.” 

Buses are the most-used circuit-
switched architectures in computers 
today. A bus-based topography is typ¬ 
ically made up of a number of nodes 
(boards or chips) multidropped on a 
common, shared resource, the bus it¬ 
self. The bus is divided into functional 
blocks, like the data-address bus, the 
control administration bus, the inter¬ 
rupt bus, the arbitration bus, and the 
power-ground distribution system. 

One thing buses do well is overlap 
the administrative system latencies 
with the data bus, with the exception 
of some synchronous bus-functions 
(clock-based protocols) that are found 
in buses like PCI. Asynchronous 
buses like VME tend to be more effi¬ 
cient at overlapping latencies because 
the protocols aren’t tied to one clock 
line. An example of this latency-reduc¬ 
ing technique is the interrupt and ar¬ 
bitration subsystems. While data 
moves between nodes on the bus, the 
interrupts and arbitration cycles occur 
simultaneously, allowing maximum 
utilization of the shared data path. But 
that’s where the problems begin. 

The primary aberrant behavior of a 
bus is “blocking latency.” If a node 
wants to use the data bus that’s already 
in use, then that node is “blocked.” To 
gain mastership, the node must use the 
arbitration subsystem and win master¬ 
ship. If it doesn’t attain mastership, it 
remains blocked and must continue to 
re-arbitrate. 

This blocking behavior creates 
some pesky problems for computer ar¬ 
chitects, but it could be worse. The de¬ 
sign philosophy of a bus is “make the 
node who wants mastership suffer, not 
all the other nodes in the system.” 

Ethernet CSMA/CD (Carrier Sense 
Multiple Access/Collision Detect) has 
the opposite philosophy—“make 
everyone who wants mastership suffer 

when any one node wants master¬ 
ship.” In the Ethernet world, when 
there’s no traffic on the cable, any¬ 
one who wants to send just 
jumps out there. If there’s a 
data collision, all the sending 
nodes detect it and they all 
back off and start a count¬ 
down! register that’s been 
loaded with some value. 
The first node to reach 
zero gets the cable. Af¬ 
ter that transaction, 
everyone collides 
again, and we go 
through the same process. This creates 
a lot of “dead time” on the data bus. 
About 70% of the bandwidth is spent 
banging heads in the CSMA/CD arbi¬ 
tration process. 
What can we do about blocking la¬ 

tency? One small help is cache-co¬ 
herency. The reason so many nodes 
need the bus is because they either 
need data from another place, or they 
need to put data back where they got 
it. A coherency system works with 
“snooping” (reading all addresses 
coming down the bus to see it you’re 
interested) and “snarfing” (grabbing 
data from a transaction between two 
other nodes as it comes by). It’s a lot 
like eavesdropping on conversations, 
but it reduces the number of blocking 
incidents on the bus. 

Cache coherence is an application-
and transaction-mix-dependent solu¬ 
tion to blocking latency. There are 
hundreds of graphs predicting the 
performance increases you’re sup¬ 
posed to enjoy if you use it, but you 
never seem to get on or above the 
power curve. Transaction mixes 
(reads, writes, interrupts, etc) are a 
dynamic phenomenon, resembling a 
statistical model more than static 
curves on a graph, and this makes 
cache coherence more like snake oil 
than anything else. On top of that, all 
cache models have a “knee in the 
curve” where, when another node is 
added to the system, overall perfor¬ 
mance drops significantly. That’s why 
you don’t see many six-processor 
servers. Cache coherence is a latency¬ 
management technique, and it works 
along a small section of the computing 

spectrum. At the high-end, cache 
coherence is like managing a for¬ 
est fire: You just sit back and let it 

burn itself out. Then, you 
start over. 

All buses have other sec¬ 
ondary aberrant behaviors 
that reduce performance. 
These are connection 
(address cycle) and 
disconnection latency 
(the “getting off the 
bus” cycle). This is in¬ 
herent to all circuit-
switched architec¬ 

tures no matter what topography is 
employed. You can speed up the clocks 
on synchronous buses or the state ma¬ 
chines on asynchronous buses, but the 
ratio of connection and disconnection 
latency to data latency remains the 
same for a fixed-size data transfer. 
Why are buses the most-used archi¬ 

tecture in computers? Because they’re 
cheap. Each node only needs one in¬ 
terface chip hooked to the bus, but a 
lot of functions (I/O, memory, proces¬ 
sors, etc) can talk to the bus through 
that one, cheap interface. Secondly, 
most of today’s applications can live 
with the latencies induced by the cir¬ 
cuit-switched model. But as applica¬ 
tions become more sophisticated and 
data-dependent (like signal process¬ 
ing, multiprocessor servers, or real¬ 
time video), any shared resource like 
the bus becomes a problem. 

The high-end of the spectrum is 
where all the other topographies come 
from, and one day, buses will simply be 
an era of computer history. What will 
replace buses in future architectures? 
On the desktop, we’re seeing USB and 
Firewire. In servers, routers, and 
other multiprocessing systems, we see 
crossbar switches. In massively-paral-
lel systems, we see cubes, meshes, and 
Clos networks. 

We’re learning that there is no uni¬ 
versal architecture any longer. Some 
applications run better on one archi¬ 
tecture than another. So, expect a di¬ 
vergence in how computers are de¬ 
signed in the future. 
Ray Aiderman is the Executive Di¬ 

rector of VITA. He can be reached at 
exec@uita.com. 

RAY ALDERMAN 



When it comes to COTS VME, come to the world leader. DY 4 delivers the ® 
most comprehensive range of VMEbus product for the most demanding WH 
military and aerospace applications. Harsh environment COTS VME is all W 
we do, so it's no wonder that we do it better than anyone else. 

Count on DY 4 COTS™ for: 
► Superior product selection - including air- and conduction-cooled SBCs, DSP, 

imaging, graphics, communications and I/O boards, chassis and software. 

► Multiple software-compatible ruggedization levels to ensure the most effective 
cost/reliability/performance ratio. 1 

> Highest COTS performance and functionality...combining advanced, cost-effkient 
commercial technologies with the reliability of product tested to military standards. 

> Full defense industry infrastructure savvy and support...from the VME company that 
grew up in the defense business and continues to grow in it by providing everything 
from needs assessment to application engineering to configuration and program 
management to documentation. 

DY 4 COTS™ gives you everything it takes to make your program fly. Cail or visit us 
on the web. DY 4 is COTS with confidence. 

Why risk your program to anything less? 

DY 4's DMV-1 54 SBC is used in the Pilot Alert System 

of the USAF B-2 Spirit Stealth Bomber. 

DY 4 SYSTEMS INC. 

CUSTOMER FIRST, 
QUALITY ALWAYS 

DY 4 USA 

Virginia 

540/341-2101 

Fax: 540/341-2103 

New Jersey 

908*362-5557 

Fax: 90S/362-5821 

California 

909783-0240 

Fax: 909/783-4590 

Texas 

972/680-5201 

Fax: 972'680-5203 

DY 4 Canada 

613/599-9191 

Fax: 613/599-7777 

DY 4 Asia/Pacific 

+61 (7) 5591 9546 

Fax' +61 (7) 5591 9547 

DY 4 Europe 
+44(0) 1222 747927 

Fax: +44 (0) 1222 762 060 

Worldwide Internet E-mail 

Sales Support: cotstoday@dy4.com 

Product Supports: support@dy4.com 

World Wide Web 

http://www.dy4.com 
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ADVERTISEMENT 

DAQ ¡616 High Speed 
PCMCIA Card 
With an awesome 625 KHz 
sample rate, the i616 is the 
fastest card on the market (even 
under Windows 95!). Anti-
Aliasing filtering, 8 differential 
Analog Channels, 8 simultane¬ 
ous digital I/O, Hardware 
Trigger and Pre-Trigger func¬ 
tionality, 12 bit resolution, and 
an on-board 32K FIFO buffer catapults 
this card into a class of its own. 
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iGPIB for PCMCIA 
The iGPIB card from INES is the strongest, 
most reliable IEEE 488 interface card in 
its class. With support for multiple 
Operating Systems (Windows' 
3.11/95/NT. ..) and having driver 
adaptation for most of the latest, great¬ 
est Software Engineering Environments 
(HP-VEE*,Chemstation', Testpoint’, 
LabVŒW'...). The iGPIB can provide 
an excellent portable solution for all 
your Test & Measurement/Analytical 
applications. 
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New DAQ ¡250 
Low-Cost PCMCIA Card 
Tired of getting ripped off? Our 
new i250 card offers you the perfor¬ 
mance you want, without the bogus 
price tag. The i250 has all the 
goodies of our i616, except 
the ¡250 has a sample rate 
of 250 KHz and costs 
almost half the cost of our 
competitors' comparable 
DAQ PCMCIA cards. 
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DAQ/DMMÍ218 
High Resolution PCMCIA Card 
Designed for extremely high resolution 
and accuracy at low sample rates. 
Equipped with a 24 bit sigma-delta 
A/D converter with 75 digits 
of resolution, 16 Analog 
inputs, 8 Digital I/O, 
sample rates from 10 Hz 
to 1 KHz, and 2 current 
sources, this card is an Ideal 
Choice for sensor connec¬ 
tion measurements (Strain-
Gauge-Bridges, Thermocouples, 
PT 100, and PH-Sensors, Solid State 
Transducers. ..). 
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DAQ ¡148 High 
Performance PCMCIA Card 
This "Bad-Boy" is packing 
two 14 bit A/D converters 
working simultaneously 
with a minimum phase 
skew (<2ns) at 300 KHz on 
8 Analog input channels, 8 
simultaneous digital I/O, and 
a maximum sum sample 
rate of 600 KHz. Featuring 
Hardware Trigger and Pre-Trigger 
Functionality. Its on-board 64K FIFO 
buffer (for 16,384 samples) ensures 
taking readings at 600 KHz, even with 
low performance computers. 

READER SERVICE 127 Wmdows® is a US registered trademark oí Mien«* Corporation. HP VEE ‘ and Chemstatx»r‘ altered trademarks oí Hewlett Packard Company. 
Lab VIEW ® B a US registered trademark oí National Instruments Corporation. Testpoml® is a US registered track-mark oí Capitol Equipment < orporahon 
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DESIGN APPLICATION 

Ultra? SCSI Adds Performance, 
But Requires Extra Design Effort 

New Parameters And Design Challenges Can Be Met 
By Taking Advantage Of LVD Signaling Technology. 

BARRY CALDWELL, Symbios Logic, 3718 N. Rock Rd., Wichita, KS 67226. 
LARRY BARNES, Symbios Logic, 4420 Arrowswest Dr., Colorado Springs, CO 88907. 

More than 15 years ago, the 
small-computer system inter¬ 
face (SCSI) provided the amaz¬ 

ing data-transfer speed of 1.5 
Mbytes/s. Design specifications and 
practices for hardware were fairly 
straight forward, not requiring any 
unusual board design tricks or tools. 
Since then, the standard has gone 
through many revisions and upgrades. 
In 1996, SCSI took a leap forward into 
Ultra2 SCSI, featuring low-voltage 
differential (LVD) SCSI signaling. 

oz. inside (t ~ 1.35 mil, 0.5 oz. T - 0.7 
mil). 

The following equations cover im¬ 
pedance calculations for slow-speed 
microstrip and stripline signals in an 
SE design. 

Zo = 
87 

er+1.41 

, ( 5.98h ï 
In -
(0.8w + t J 

(1) 

where Z = trace impedance, £r = 
die-electric constant, h = prepreg 
height (thickness of board layer), w = 

crostrip impedance is 

(3) 

and the stripline impedance is 

^diff 
-96-

= 2xZ0 l-0.48e ' h

-2.9^ 
> b ZDIFF =2xZ0 l-0.347e (4) 

Generally, a trace/space of six and 
six works well using the microstrip de¬ 
sign and the right thickness of prepreg 

1. In a connector route for single-ended Ultra SCSI, there should be no 

tees or stubs. The trace lengths should all be very close to balance the 

signal skew. 

Data rates jumped to 80 
Mbytes/s, bringing a host of 
new design challenges and 
parameters to deal with at 
the board design level. To en¬ 
sure a solid Ultra2 SCSI 
product design that meets 
the product users’ needs, new 
design elements have en¬ 
tered into the equation. 
These include capacitance, 
skew, and impedance control 
budgets, along with the mod¬ 
eling of high-speed signals on 
the board. 

After a thorough reading 
of the SCSI specification, 
the first step of the basic SCSI de¬ 
sign is to pick an SCSI chip that con¬ 
tains a PCI interface. Next, choose a 
board material and thickness. For 
our example design, we’ll use FR-4 
(er= 4.8 microstrip, £r= 4.3 stripline) 
with a 0.062-in. board thickness. 
Lastly, pick the trace/space dimen¬ 
sions and the copper plating. For 
Fast and Ultra SE (single-ended) 
SCSI, use an impedance of around 90 
£2 ± 8 £2. For Fast and Ultra Differen¬ 
tial SCSI, the signal trace impedance 
should be 110 Í2 to 135 Q. Copper 
platting will be specified as 0.5 oz., 
plated up to 1 oz. on the outside and 1 

trace width, and t = thickness of trace. 
Equation 2 (for a stripline single 

trace) is 

„ 60 . ( 4b j 
Zn = -7=lru- (2) 
0 xer \0.67n(0.8w + t)J 

where b = height between planes 
(all other variables remain consistent 
throughout this article). 

At the speeds that Fast and Ultra 
SE SCSI run, we aren’t too concerned 
about the Co, Lo, and Vp because good 
basic design practices will generally 
cover any issues. For a differential de¬ 
sign for slow speed signals, the mi-

and Er. These can be selected 
using equations 1 and 2 for 
SE SCSI and 1, 2, 3, and 4 for 
differential SCSI. 

Routing Practices 
Now let’s move on to the 

routing practices used in 
SCSI signal lines. SCSI sig¬ 
nal routing generally falls 
into two categories: single- or 
multiple-connector boards. 
Single-connector boards are 
fairly straightforward. Rout¬ 
ing from the pins on the chip 
to the active terminators on 
the board to the connector is 

all that’s needed. Very simple roles ap¬ 
ply here: no t’s, stubs, or right angles 
(Fig. 1). Passive terminators aren’t a 
consideration because Plug-n-Play 
SCSI doesn’t allow them. And, with 
the current prices for active termina¬ 
tors, a few pennies buys excellent sig¬ 
nal quality. Lastly, according to the 
specification, Ultra SCSI requires ac¬ 
tive termination. 

Multiple-connector SCSI boards 
can be challenging, depending on 
whether all the connectors are the 
same size (8- or 16-bit SCSI, or a mix 
of 8 and 16 bits). Generally, it’s not a 
good idea to mix connector sizes on dif-
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BOARDS & BUSES ULTRA2 SCSI 

ferential SCSI buses. Managing the 
control- and data-signal assignments 
between different terminators can be 
a problem, especially with active ter¬ 
mination. If a designer is using passive 
or discrete active termination on the 
differential SCSI bus, it can be de¬ 
signed so that the transition from 8 to 
16 or 16 to 8 bits will keep the upper 8 
bits of the data bus terminated in a 
two-connector design. A three-con¬ 
nector differential design should be 
avoided if feed-through terminators 
aren’t going to be used. SE SCSI can 
be done with two, three, or more con¬ 
nector configurations by grouping the 
control and data signals in such a way 
that the upper eight data bits are in a 
separate terminator. The terminator 
should be controlled independently for 

correct termination based on the con¬ 
nector and data-path configuration. 

Another element to consider in a 
Fast, Ultra SE, or differential SCSI 
board is the use of autotermination 
configuration circuits. These are cir¬ 
cuits that configure the active termi¬ 
nators based on how many and what 
type of cables are plugged into a board 
to correctly terminate the SCSI bus. 

Ultra2 SCSI is based on low-voltage 
differential technology (LVD) standards 
and design practices. One question that 
must be answered before starting on an 
Ultra2 SCSI design is whether or not it 
will be a universal SCSI design. If it will 
be a universal SCSI design, it will do ei¬ 
ther SE or LVD SCSI (called multi¬ 
mode). If the board is to be an Ultra2 
SCSI design using only LVD termina¬ 

tors, many of the necessary design prac¬ 
tices fall into standard high-speed differ¬ 
ential signal design practices. 
As with any SCSI design, basic 

choices must be made at the onset, 
beginning with the SCSI controller 
chip. The following example employs 
an Ultra2 LVD/SE SCSI chip with a 
PCI interface. The chosen board ma¬ 
terial and thickness is FR-4 (er = 4.7 
microstrip, er = 4.3 stripline) and 
0.062 in. Lastly, for the trace/space di¬ 
mensions along with the copper plat¬ 
ing, we’ll specify 0.5-oz. copper 
plated, up to 1 oz. on the outside and 
1-oz. copper inside (t~ 1.35 mil, 0.5 oz. 
T~ .7 mil). For Fast and Ultra SE 
SCSI, use an impedance of about 90 Q 
± 8 Q. For the SE part of the board, 
this will be the target impedance. For 

the Ultra2/LVD SCSI part, 
the signal trace impedance 
should be between 110 Q and 
135 Í2 with a target of 120 Q ± 
8 Q. One of the major chal¬ 
lenges for an LVD/SE design 
is picking a trace/space speci¬ 
fication and a board stack-up 
that will combine to give an 
impedance that supports both 
LVD and SE. 
Equations 1 through 4 don’t 

really give valid trace/space and 
stack-up impedance results 
with Ultra2 and Ultra SCSI 
speeds. Nor do they account for 
odd- and even-mode imped¬ 
ances. A coupled conductor pair 
can support two modes of prop¬ 
agation due to the electro-mag¬ 
netic fields surrounding it. 
These modes have different 
characteristic impedances. An 
odd-mode impedance occurs 
when adjacent conductors are 
of opposite polarity. Even-mode 
impedance occurs when the po¬ 
larity is the same. For LVD, the 
odd mode is always the one of 
concern because the polarity of 
the two lines is always opposite. 
To design a board that can 

run both Ultra/SE and Ul-
tra2/LVD SCSI, equations 5 
and 6 need to be solved simul¬ 
taneously. This task is difficult 
due to the number of un¬ 
knowns. A better method is to 
solve equation 5 for 90 Q, the 
impedance needed for single-
ended operation. Select a 

2. In an example showing the routing of low-voltage differential (LVD) signals to an internal connector, the 

LVD traces for the external connector can be routed on the opposite side of the board, keeping the via count 

to a minimum. 



2nd generation 
power components 

Turning your power system 

into a competitive advantage. 

Advanced power semiconductor 
packaging and thermal management 
provide high power density with low 

temperature gradients, while 
extensive use of silicon integration 

results in 1/3 the part count of 
a first generation converter. 

Wide ranges of input and output 
voltages and multiple mounting 

options will offer the design engineer 
the flexibility required in today's 

electronic systems. 

Call today for your free 
Vicor Power!IP'" 

(Technical Information Package) on 
2nd Generation DC-DC Converters. 

800-735-6200 • www.vicr.com 
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height, dielectric constant, and thick¬ 
ness, for the equation, then vary the 
width. Next, place the values of width 
and height into equation 6 and adjust 
the spacing to obtain a value of 60 Q, 
which is the impedance for one side of 
a differential pair (120/2)fsee Equa¬ 
tion Listings, below). 

Based on these equations and good 
manufacturing practices, the best fit 
occurred with w = 7 mils, s = 5 mils, 
and h = 15 mils, with er = 4.7. This re¬ 
sults in an SE impedance of 89.8 Q and 
a differential impedance of 118.2 Í2 (2 ' 
59.9). Further accuracy can be ob¬ 
tained if frequency-dependent imped¬ 
ance equations are used. Compare 

these results to those gained from sim¬ 
ulations using speed-sensitive equa¬ 
tions run on an Ultra2/Ultra SE PCI 
board’s design database. Here, the 
best fit was trace = 5 mil and space = 6 
mil with a prepreg height of 12.5 mils, 
specified for 110 to 135 Q differential 
and 90 Í2 ± 8 Í1 singled-ended. This put 
the actual measured SE impedance at 
82 to 90 Q and the LVD impedance at 
100 to 115 Q. 

The SCSI Bus 
Some decisions must now be made 

for the structure of the SCSI bus. This 
process mainly involves terminator 
placement, and selection and place¬ 

ment of connectors. Because the de¬ 
sign is to be an Ultra2/Ultra SE SCSI 
implementation of a host adapter, two 
connectors are needed, one for exter¬ 
nal cable connections and one for in¬ 
ternal connections. Two connector 
styles are available—HD (high den¬ 
sity) or VHDCI (very-high-density 
cabled interconnect). For Ultra2, it’s 
suggested that VHDCI connectors be 
used as their capacitive load is about 
half that of a 68-pin HD connector (3 
pF vs. 6-9 pF per pin connection). 

For this example, we’ll use a 
VHDCI for the external connector and 
a 68-pin HD connector for the internal 
connector. The HD connector is pre-
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Best SOT-23 Voltage Reference: 
20ppm/°C Drift Guaranteed! 

LTC SOT-23 References Other SOT-23 References 

Output Voltage After Solder Output Voltage After Solder 

LT1460: Stays accurate soldered in your board. 
Plain and simple, the LT 1460 is the World’s Best SOT-23 voltage reference. The LT 1460 maintains a maximum drift of 20ppm/°C, 
even when delivering 20mA as a precision regulator. You get what you pay for and more. Try getting THAT combination of ’ 
performance with any other SOT-23 reference. You can also get the LT 1460 in 8-pin DIP, SO, MSOP and TO-92 packages. 

I ▼ Features ■ 
• Trimmed to High Accuracy: 
0.2% Max 

• Low Drift: 20ppm/°C Max 
• No Output Capacitor Required 
• Low Supply Current: 130pA Max 
• Minimum Output Current: 20mA 
• Series Operation for Long 
Battery Life 

• Reverse Battery Protection 
• $1.35 Ea. for 1000-Piece Quantities 

L 

Part 
Number 

IU vu 
Output 
Voltages 

iidyu n 
Max Initial 
Accuracy 

uiurc 
Max 
Drift 

nces 
Packages 
Available 

LT 1460 
2.5, 5. 10 ±0.2% 20ppm/°C SOT-23 

2.5, 5, 10 ±0.075% 10ppnV°C DIP. SO-8, 

MSOP. TO-92 

LT 1634 1.25, 2.5 ±0.05% 25ppm/°C SO-8, MSOP. TO-92 

LT1236 5. 10 ±0.05% 5ppm/°C DIP, SO-8 

LT1019 2.5, 5, 10 ±0.05% 5ppm/°C DIP, TO-5, SO-8 

LT1027 5 ±0.02% 2ppm/°C DIP, SO-8, TO-5 

r Free Samples 

Lit: 1-800-4-LINEAR 
Info: 408-432-1900 
Fax: 408-434-0507 

Call: 1-800-4-LINEAR 
Visit: www.linear-tech.com 

c Free CD-ROM 
Call: 1-800-4-LINEAR 

E More Information ■ 
XT LTC and LT are registered trademarks of 
Linear Technology Corporation 
1630 McCarthy Blvd.. Milpitas. CA 95035-7417. 
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ferred for infrastructure-transition 
purposes because a ribbon cable can be 
used for SE internal connections. Pla¬ 
nar boards, motherboards, and other 
multifunction boards would need to fol¬ 
low the same rules as the host adapter. 
If the design is to be a backplane board 
with multiple connectors, such as in a 
JBOD (just a bunch of disk) or disk ar¬ 
ray, some additional considerations 
would need to be included for connector 
spacing and stub-length management. 

The last consideration is where to 
place the termination. One choice is to 
use an external plug-on terminator. 
However, this could be cumbersome 
because four different kinds of plug-on 
terminators would be needed for this 
board, as well as the knowledge of how 
and when to install them. In addition, if 
the configuration changed, the user 
would have to open up the box to make 
the changes. Even if the board was de¬ 
signed with two VHDCI connectors, 
instead of one VHDCI and one HD, 
the user would still have to open the 
box if the bus configuration changed. 
The best solution is to employ active 
universal LVD/SE terminators di¬ 
rectly on the board. The universal ter¬ 
minator can detect if the SCSI bus is in 
SE, LVD, or HVD (high-voltage dif¬ 
ferential) mode using the DIFFSENS 
line. The terminator supplier’s docu¬ 
mentation should supply the correct 
method to construct the DIFFSENS 
circuit. Another advantage of using on¬ 
board active termination is that cable¬ 
connection sensing circuitry can auto¬ 

matically configure the termination for 
common cabling situations. 

The placement of termination will 
affect the stub length beyond the ter¬ 
minators when only one connector is in 
use. Stubs should look like lumped ele¬ 
ments instead of transmission-line ele¬ 
ments. They should be no longer than 
one-tenth of the wavelength of the 
highest frequency component at the 
board propagation velocity. For Ultra 
or Ultra2 SCSI, the stub length is lim¬ 
ited to 0.1 m (about 4 in.). 

After all the calculations are made, 
the final recommended configuration 
based on the preceding parameters 
employs an external VHDCI connec¬ 
tor, an Ultra2 SCSI chip, multimode 
terminators, and an internal 68-pin 
HD connector. This configuration 
gives the best support to externally 
connected Ultra2 devices. 

Another area in which designers 
need to concern themselves is the total 
input capacitance budget. Looking in 
from the VHDCI connector, the trace¬ 
reference plane capacitance is 1.67 
pF/in. and the intertrace capacitance 
is 0.57 pF/in. (2.24 pF/in. total for the 
differential pair). If the chip has 12 
pF/pin, the terminators have 3 pF/pin 
and connectors 3 pF/pin, leaving 9 pF 
or 4.02 in. of trace length for routing 
the board. Note that vias have not 
been added yet. Also, the REQ/ACK 
skew must be controlled within ± 200 
ps, with a propagation velocity of 7.32 
in./ns, which translates into a maxi¬ 
mum length delta of ±1.46 in. 

When routing commences, the 
board layout designer must juggle a list 
of dos and don’ts. LVD signals have low 
voltage swings. For LVD SCSI, the 
swing is generally between 270 and 640 
mV. This swing makes LVD signals 
susceptible to influences from TTL and 
other signals running in parallel. It’s 
important to keep TTL and other high-
voltage digital and analog signals away 
from LVD traces. One way is route the 
LVD traces on the outer layers and the 
other signals on inner layers, if it’s a 
multilayer board. Ground guard traces 
also can protect the LVD traces. 

If the LVD traces start on the chip 
side of the board, keep them there. 
Don’t via them back and forth from 
one side of the board to the other. 
There’s a capacitive budget that must 
be lived within while routing the 
board, and vias eat up the capacitance 
budget very quickly. 

It’s important to follow good EMC 
design practices: no 90° turns on 
traces; keep 2X spacing between dif¬ 
ferential pairs when running the par¬ 
allel traces, if possible; and route each 
differential pair together. Most board¬ 
layout tools with any sophistication 
will allow differential routing. Use this 
feature as it will help maintain data-
signal quality and EMI tolerance. 
When the LVD signals are routed 

to an internal connector, the LVD 
traces for the external connector can 
be routed on the opposite side of the 
board (Fig. 2). This design helps keep 
the via count low. The total trace 

IPC-8580 Ultra2 SCSI Analyze 

6975 Washington Ave. So., #220 
Edina, MN 5543' 

IPC-6040 Ultra SCSI Emulation System 
IPC-8500 Ultra SCSI Analyzer 

l-TECH's line of Fibre Channel and SCSI Emulation Systems and Analyzers make it easy to move to the latest 
technologies. And, because our new systems are compatible with previous l-TECH test equipment, 
virtually no programming effort is required on your part when you migrate forward. 

I-TECH offers a complete line of products that support Development, Qualification ___ 
and Manufacturing Testing of Drives and Peripheral Devices: 

IFC-2 Fibre Channel Emulation System IPC-6080 Ultra2 SCSI Emulation System 
IFC-20 Fibre Channel Analyzer IPC-8580 Ultra2 SCSI Analyzer 

? • (612) 941-5905 

www.i-tech.com 
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^\Aches

PWRGD 

Reset POR 
"" LTC1421 

Disable 

Data Bus 

Hot Swap Safety! 

LTC1421: It works on either side of the connector! 
The LTC1421 Hot Swap™ controller handles up to 4 supplies during live insertion, limiting inrush current by ramping the 
supplies at a programmable rate. It provides protection for electronic circuit-breaker applications. Connection sense insures the 
board is seated before supplies ramp and the data bus is disabled until the supplies are valid. The LTC1422 controls a single 
supply in an SO-8 package. 

r Features 
• Up to 4 Supply Voltages with 1 Chip 
• Can Operate in -48V Supply System 
• User-programmable Switch Turn-on 
Ume 

• Connection Inputs Detect Board 
Insertion or Removal 

• Programmable Electronic Circuit 
Breaker 

• Power-On Reset 
• $4.90 Each for 1000-Piece Quantities 
(LTC1421) 

Available in SO-8 

Call: 1-800-4-L1NEAR ■ 

' Free Samples 

' Free CD-ROM 

' More Information 

Cail: 1-800-4-L1NEAR 
Visit: www.linear-tech.com 

Lit: 1-800-4-LINEAR 
Info: 408-432-1900 
Fax: 408-434-0507 

XT LTC ard LT are registered trademark and Hot Swap 
is a trademark of Linear Technology Corporation 
1630 McCarthy Blvd., Milpitas, CA 95035-7417. 
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TFT Color 
Displays 

Featuring: 
• Brightness from 70 to 1,000 nits 
• Sizes from 4" to 12.1 " 
• Unsurpassed contrast & viewing angle 
• Control circuitry, inverters, cabling 
• Expert technical support 

Also, monochrome graphic, 
character and panel displays 
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I ■ ' ' I . If JH I 
■ CORPORATION ■ 

408.523.8218 
Supporting electronics manufacturers for over 65 years 

READER SERVICE NUMBER 203 

pinsKNoa J INDUSTRIAL COMPUTERS INC. 

I.S./Mfl. 1-800-387-4222/11.5. 56i-883-6igi/Eur. +43 611 600 15-0 

CompactPC! 
ior. designer and manufacturer of the world s most advanced industrial computers 
and systems, offers a select line of premium CompactPCI industrial single board 
mputers and systems solutions featuring the highest leuel of on-board integration. 

real-time processing power and overall system performance and reliability 

Best of all. at Teknor, you will ultimately experience dedicated 
technical support and customer service unmatched anywhere in the industry! 
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length from external to internal con¬ 
nector would then measure a little 
over 7 in., which would give a total ca¬ 
pacitive sum of about 35 pF for the 
complete SCSI bus. This design also 
will allow for maintaining a REQ/ACK 
skew of less than ± 1.46 in. or ± 200 ps. 

Approved American National Stan¬ 
dards can be purchased from ANSI, 11 
West 42nd St., 13th Floor, New York, 
NY 10036; (212) 642-4900 or Global 
Engineering Documents, 15 Inver¬ 
ness Way East, Englewood, CO 80112-
5704; (800) 854-7179 or (303) 792-2181. 

Barry Caldwell is a Senior Engi¬ 
neer in the Host Adapter Board design 
group. He holds a BA in Biology with 
a major in Chemistry from Ottawa 
University, an MS in Curriculum 
and Instruction from Kansas State 
University, and a BSEE from Wi¬ 
chita State University. 

Larry Barnes is a Senior Principal 
Engineer in Symbios Logic’s Ad¬ 
vanced Development group. He holds a 
BSEE from Carnegie-Mellon Univer¬ 
sity and an MS from Rollins College. 
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Altera's FLEX® 6000 family signals a 
breakthrough in high-density programmable 
logic for volume production. 

As the world leader in high-density programmable logic 

devices, Altera has broken through the cost barrier 
so you can use programmable logic for your highest 

volume production needs. 

Say good-bye to low-density gate arrays because with 

the fast time-to-market, design flexibility, and low cost of 

FLEX 6000 devices you can afford to stay programmable 
throughout your product lifecycle. 

The secret behind the low cost is Altera 's enhanced OptiFLEX“ 

architecture. Our development focused on minimizing die 

size while maximizing performance and efficiency. 

Turn to FLEX 6000 devices for your next 
ASIC design. 

•Prices are in U.S. dollars and are projected for 1998 in volumes of 50,000 units. Prices are for standard 
speed grades and may vary for specific options or in different geographic regions. Contact your Altera 
representative or distributor for exact pricing and availability. 

DEVICE EPF6010 EPF6016 EPF6016A EPF6024A 
GATES 10,000 16,000 16,000 24,000 
VOLTAGE 5V 5V 3.3 V 3.3 V 
PRICE* $6.00 $7.50 $7.00 $10.00 

www> 
altera 
.com/ 
volume 

It's time to turn up your volume. 
We’d like to tell you more about the FLEX 6000 family, 
which is why we've developed a cost calculator and special 

literature package. Just go to www.altera.com/volume 

for more information. It's time to let Altera 's FLEX 6000 

devices turn up the volume of your designs. 

1 -800-9-ALTERA The ASIC Alternative 
C Copyright 197 Artara Corporaaon. Altara. FUX. REX 6000, OptFLrX. mdtv.cual devra désignations. and The A3£ Alternative are trademarks and/or service marks of Altera in the United States and other countries. 
AN other trademark- and service marks ere Vie property of their resoetive holders. AN rghts reservad 





THE CLEAR PATH TO 
COMMUNICATIONS DESIGN. 
ÄEP When taking on your next communications 

1S TEARS OF UAHIMIP design challenge, make it easier with 

DSP Solutions from Texas Instruments. Easier because 

TVs industry-standard DSP architecture seamlessly 

integrates with the widest range of mixed-signal and 

analog products. 

For example, the TMS320C54x DSP, with up to 

100-MIPS performance, a highly efficient C compiler 

and large RAM, interfaces seamlessly with the 

TLC320AD50, a versatile 16-bit analog interface circuit. 

Together they provide an ideal solution for complex 

communications applications. 

To provide a low-risk, low-cost entry to DSP design, 

a ’C54x DSKplus starter kit is available. The DSKplus 

also includes ’C54x Code Explorer from GO DSP with 

a Windows’-based interface for debugging code. 

And to make things even easier, TI offers unmatched 

software and hardware development tools: 

• CD-ROM training 
• Web site with free software and on-line 

documentation 
• Hot line and 24-hour bulletin board 

• Free on-line lab 
(http://www.ti.com/sc/docs/dsps/dsplab.htm) 

Recent developments include DSP/B10S, a solution 

that simplifies programming, monitoring and real-time 

debugging TMS320-based products. 

So join more than 20,000 TI customers and take 

the easy route to a winning communications design — 

DSP Solutions from TI. 

Formare information on TI DSP Solutions, the 'C54x DSP and the 
AD50AIC, call 1-800-477-8924, ext. 4069, or contact us at 

http://www.ti.com/sc/4069 on the Internet. 

08-2131R2 
© 1997 TI ™ Trademark of GO DSP Corporation 

® Registered trademark of Microsoft Corporation 

DSP SOLUTIONS Texas 
Instruments 
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Able to deliver graphic performance 50% to 200% better than most other 2D/3D 
graphics accelerator chips, the Vent 2000 employs a novel RISC-based archi¬ 
tecture that includes an on-chip set-up engine and separate pixel-drawing en¬ 
gine. Developed by Rendition Inc., Mountain View, Calif., the V2200 acceler¬ 
ator delivers a 3D WinBench’97 score of greater than 200 and a 2D WinBench 
score of more than 100. Most accelerators do well in only the 3D or the 2D 
benchmarks, but not both. The pixel-drawing engine performs per-pixel 
drawing operations, and includes pixel blending, z-buffering, fog blending, 
dithering, and specular highlighting. The engine can be controlled by either 
the internal RISC processor or the triangle engine, and can render a bilinear-
filtered, z-buffered, fogged, and blended pixel with both diffused and specular 
shading in a single cycle. The pixel engine also handles the conversion from 
YUV color space to RGB color space for video, and the triangle engine of¬ 
floads triangle launching, thus freeing the RISC engine to set up more asyn¬ 
chronously, rendering any triangle shape or line. That greatly improves over¬ 
all performance. The chip also includes video capabilities, including a 
dedicated input port to bring in MPEG 2 or videoconferencing images. In ad¬ 
dition, the V2200 supports software DVD implementations by providing 
hardware support to the MPEG 2 decode process; TV-out also is supported 
thanks to an internal programmable flicker filter and digital video output 
port to deliver high-quality NTSC encoded signals. A lower-cost version, the 
V2100, is targeted at system motherboards. Samples are immediately avail¬ 
able. In lots of 10,000 units, the V2200 sells for $30 apiece. Contact the com¬ 
pany at (415) 335-5900, or on the Web at http://www.rendition.com. 

Able to provide power management functions as well as peripheral control support 
for Windows CE platforms based on the Hitachi SH-3 RISC CPU, the 
IT8101 from Integrated Technology Express Inc., Santa Clara, Calif., poten¬ 
tially eliminates the need for custom ASIC and other- multichip solutions for 
CE platforms. The power management logic includes stop-clock capability on 
each internal support function and two programmable 16-bit timers with 
prescalers. Support functions included on the IT8101 consist of an LCD con¬ 
troller, a PCMCIA controller, and three communications channels, one of 
which can be used to implement a 33.6-kbit/s software modem. Another can 
be used for an IrDA infrared interface, while the last is a UART capable of 
data rates up to 115.5 kbits/s. An interrupt controller manages requests for 
service from internal and external peripherals (via the general-purpose I/O 
bus). The controller can be programmed to assign different levels of priority 
to each peripheral request and signal the host CPU to indicate which periph¬ 
eral needs service. The LCD controller provides a resolution of 640 by 240 
pixels with from 256 to 64,000 colors or 64 gray scales. It supports an off-chip 
video memory of 512 kbytes. Samples of the IT8101 are immediately avail¬ 
able and sell for $20 apiece in lots of 1000 units. The chip is available in either 
a 208-lead low-profile QFP or a standard 208-lead PQFP. Contact Edward 
Chen, (408) 980-8168x230, or on the Web at http://www.iteusa.com. 

An enhanced version of the 200-MHz Pentium Pro processor module with 1 Mbyte of 
level-2 cache has been released by Intel Corp., Santa Clara, Calif.. The larger 
cache improves the processor efficiency in applications such as on-line trans¬ 
action processing, data warehousing, and other database-related applica¬ 
tions, and allows the CPU to deliver top notch performance in multiprocessor 
systems. For instance, a four-CPU Hewlett-Packard NetServer LX Pro sys¬ 
tem was able to break the 10,000 TPC-C benchmark barrier, achieving a 
price/performance value of just $48.72/tpmC; a Unisys six-way Aquanta 
HS/6 also set a new- record, achieving 12,026 tpmC at a price/performance 
value of $39.38/tpmC. The Pentium Pro 200-MHz module the 1-Mbyte cache 
sells for $2675. apiece in l(XX)-unit lots. Contact Intel at (408) 765-8080 or on 
the Web at http://www.intel.com. 

; Power Supply Mounts 
! Directly To VME Backplane 
! Integrated directly into a 6U VMEbus 
; backplane, the PowerPlane dc-dc 
[ power supply eliminates the cables 
! normally required by conventional 
! power supplies by connecting directly 
i to the existing backplane power studs. 
¡ By employing this approach, design-
; ers can save assembly time, space, and 
I cost while improving the dynamic re-
I sponse and load regulation. Because of 
; the space savings that’s achieved, a 
[ shortened chassis can be employed. 
; By mounting the PowerPlane directly 
! at the load, detrimental voltage drops 
I caused by the inductance and resis-
I tance of power cable or bus bars are 
; virtually eliminated. When combined 
I with an ac-dc front end, the Power-
! Plane supplies 400 to 8(X) W as well as 
! all the control functions required by a 
i VMEbus chassis. The device can be 
j configured with three or four output 
! voltages. 
! Tracewell Power Inc., 567 Enterprise 
! Dr., Westerville, OH 4308 1; (614) 847-
; 9336. CIRCLE 554 

: UART Improves Performance 
: With Deep FIFO 
; High performance from a UART is 
; available using the OX 16C952. The 
I two-channel part offers data rates up 
! to 3.125 Mbits/s on each channel and 
! 128-byte FIFOs on the transmitters 
; and receivers, thereby reducing the 
j host-CPU overhead. Six modem lines 
I can be operated per channel—four for 
! input and two for output. The chip is 
i software-compatible with standard 
; UARTs, including the 16C450, 550, 
¡ and 650, and is pin-compatible with 
I the 16C552. 

An automated flow control pre-
! vents FIFO over ran. The FIFO lev-
¡ els are readable to increase perfor-
[ manee in poll mode. A programmable 
! baud-rate prescaler allows faster data 
! rates. In addition to a low operating 
i current, the UART offers a power-
; down mode to further conserve power. 
' The OX16C952 device also is available 
I as a core to be integrated into an 
I ASIC. 
' Oxford Semiconductor Ltd., 68 Milton 
¡ Park, Abingdon, Oxon, UK 0X14 4RX; (44) 
I 1235 861 461 ; http://www.oxsemi.com. 
i CIRCLE 555 



Power 
Supplies 
of 
Distinction 
from 
Kepco 
Kepco offers three 
distinctive single output 
power supply designs in 
the 15 watt to 1500 watt 
range. The three designs 
offer you a range of 
features to make your 
designs work better. 
All models are fully 
certified to UL/CSA/TÜV 
EN 60950 LVD. 

FAW: 
15 watts-1 50 watts. 

Low profile, 
open frame with 

optional enclosures. 
Wide range a-c input 

(85-264V a-c). 

« 

RAX: 
50 watts-

1500 watts, 
fully enclosed. 

Selectable 
a-c input. 

RCW: 
100 watts- 1500 watts, 

fully enclosed. Wide 
range a-c input (85-

264V a-c) with active 
power factor correction 

to suppress the harmonic 
distortion reflected 
back on the mains. 

For full technical specifications, write to Dept. NQF-05 or fax or call for Kepco’s power supply catalog. 
If you call, ask for Martin Lachhmanen at extension 5132. He’ I be happy to answer your questions. 

POWER 

Norn. Volt 15W 25W 50W 100W 150W 175W 300W 350W 750W 1500W 

3.3V 

5.0V 

12V 

15V 

24V 

28V 

48V 

FAW 

FAW 

FAW 

FAW 

FAW 

FAW 

FAW 

FAW 

RAX 

RAX. FAW 

RAX, FAW 

RAX. FAW 

RAX, FAW 

RAX 

RAX, FAW 

RAX, RCW 

RAX. FAW 

RAX, FAW 

RAX, FAW 

RAX, FAW 

RAX, FAW 

RAX, FAW 

FAW 

FAW 

FAW 

FAW 

FAW 

FAW 

RAX. RCW 

RAX 

RAX 

RAX 

RAX 

RAX 

RAX 

RAX 

RAX 

RAX 

RAX 

RAX 

RAX 

RCW 

RCW 

RCW 

RCW 

RCW 

RCW 

RCW 

RCW 

RCW 

RCW 

RCW 

RCW 

RCW 

RCW 

RCW 

RAX. RCW 

RAX. RCW 

RCW 

RAX. RCW 

RCW 

RAX. RCW 

FULL DATA AVAILABLE ON THE WEB. 
VISIT OUR WEB SITE AT 

http://www.kepcopower.com 

AN ISO 9001 COMPANY 

THE POWER SUPPLIER 
SINCE 1946 

Kepco, Inc. HQ / Eastern Region: 131-38 Sanford Ave., Flushing, NY 11352 USA • Tel: (718) 461-7000* Fax: (718) 767-1102 
E-Mail: hq@kepcopower.com • URL: http://www.kepcopower.com 

Western Region: 800 West Airport Freeway, Suite 320, LB 6018, Irving, TX 75062 USA 
Tel: (972) 579-7746 • Fax: (972) 579-4608 • E-Mail: kepcotx@aol.com 

SEE US AT WESCON/97, SANTA CLARA/SAN JOSE, NOV. 4-6, KEPCO BOOTH 1540/1542 
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Take 
the Lead 
with 
Power. 
200 MHz 
PowerPC 604e 
Blows Past the 
Competition 
Don’t throw the features you 
need overboard. V*I’s new 
Power*4e gives you the power 
your system needs on a single-slot 
VME Engine, and the full suite 
of workstation features your 
Military and Telecommunications 
applications demand. 

he P0WSf4e is the only single-slot 
VME solution that gives you up to 

256 Mbytes of ECC memory, 512 Kbytes of 
2nd Level Cache, 1 OOBase-TX Ethernet and 
PMC expansion. Its 8 Mbytes of on-board 
FLASH lets you store your entire real-time 
operating system on-board! 

Call us today at 619/632-5823 or visit 
our web site, www.vicomp.com to get the 
latest on our entire fleet of high perfor¬ 
mance PowerPC VME solutions. 

Subsidiary of Themis Computer 

PowerPC 

V«l Computer Inc., 531 Encinitas Blvd., Suite 114, Encinatas, CA 92024 
ph: 619-632-5823 • fax: 619-632-5829 • www.vicomp.com 

• 166/200 MHz PowerPC 604e 

• Single Slot 6U VME 

• 16-256 Mbytes DRAM 

• ECC Memory 

• 8 Mbytes of FLASH Memory 
with 64-bit data path 

• 100 Base-TX Ethernet 
10 Base-T Ethernet 

• SCSI-20 

• 2 RS-232 Serial Ports 

• IEEE 1386 PMC Mezzanine Slot 

• IEEE- 1275 Open Firmware 

• Real Time and Unix O/S Support 

READER SERVICE 229 



New FLUIDTOOLS with elbows and 
valves solves pipe and tube flow 

problems on your PC 
Wouldn’t it be nice if you could solve flow problems without 
having to look up all of your data? With FLUIDTOOLS, you 

can do just that? It’s easy as A-B-C. 
• Just enter your data in whatever units you wish ... 
• Request FLUIDTOOLS to return answers in the units you want ... 
• Press “calculate” ... 

It ’s that simple! 

Program accepts mixed units 
FLUIDTOOLS solves liquid and gas flow problems 
including escaping gas problems. It can solve for 
diameter, length, flow rate, pressure, or viscosity 
when doing liquids. Gas problems solve for quantity 
and DPSI. 

Some of the important Features of FLUIDTOOLS ... 
Automatic unit conversion ... enter data in mixed units and FLUIDTOOLS automatically calculates 
in the units you want • Friction and expanding gas factors are automatically calculated • All factors can be overridden • Program data 
base includes elbows, valves, fittings, viscosity, specific gravity and pipe sizes *A wide range of common and uncommon metric and 
English conversion factors are included and are easily expandable to accept user-defined data • Menus for pipe roughness are 
provided, or you can key in your own • Program can save all user defined data. All tables can be edited and expanded using the 
special editor included. 
FLUIDTOOLS program disk and user manual . $295 

System Requirements: SATISFACTION GUARANTEED! Run 
IBM PC line of computers or 100% compatibles FLUIDTOOLS on your PC. If the program doesn’t 

DOS 2.0 or higher perform as described, just return it within 30 days for 
320K minimum memory full credit or refund! 

Chargecard users order toll-free 800-223-9150 
(In Ohio 216-696-7000) or FAX your purchase order to 216-696-6023 

Mail orders to: 
Penton Education Division *1100 Superior Avenue • Cleveland, Ohio 44114 
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PCI Card Combines 
UltraSCSI And Fast Ethernet 
Functions that previously required 
two separate add-in cards have now 
been combined onto one board. The 
lOBahn adapter employs a PCI con¬ 
nection to handle the bandwidth re¬ 
quired by integrating SCSI and Eth¬ 
ernet ports. By blending two separate 
UltraSCSI (20 Mbytes/s) or Ultra W-
ideSCSI (40 Mbytes/s) channels with a 
Fast Ethernet (100 Mbytes/s) port, 
overall I/O cost in servers, worksta¬ 
tions, and PCs can be reduced. 
A bus-mastering card based on the 

company’s INIC-950 SCSI chip and 
the PCI 2.1 specification, the lOBahn 
can connect up to 30 SCSI peripherals. 
Older legacy devices can be config¬ 
ured along with the latest high-perfor¬ 
mance drives. Having dual SCSI chan¬ 
nels also enables faster disk drives to 
operate on one channel, segregating 
them from slower devices that would 
otherwise bog down overall system 
performance, such as tape drives, 
scanners, and magneto-optical de¬ 

vices. The Ethernet port can use 10-
Mbyte/s 10Base-T or 100-Mbyte/s 
Fast Ethernet with auto-negotiation, 
upgrading with a simple software ad¬ 
justment. 

Bundled software includes 
Smartl/O, a BIOS-resident set-up 
utility that lets users control which 
drive and through which channel the 
computer boots, as well as individual 
device configuration and adapter ter¬ 
mination. The Easilnstall software 
utility simplifies SCSI and Ethernet 
software installation under DOS and 
Windows. Support is included for most 
popular operating systems, including 
DOS, Windows 3. il, Windows 95, 
Windows NT 4.0, NetWare 4.1x, SCO 
Unix, UnixWare, OS/2 4.0, and Macin¬ 
tosh OS 8. Ethernet drivers are in¬ 
cluded for Windows 95, Windows NT 
4.0, NetWare 4.x, and OS/2. The 
lOBahn is available now. It is priced at 
$324 for the UltraSCSI version and 
.$.375 for the UltraWideSCSI model. 

Initio Corp., 2188-B Del Franco St., 
San Jose, CA 95131; ¡408) 577- 1919; 
http://www.initio.com. CIRCLE 556 

Embedded Graphics Controller 
Supports Multiple CPU Interfaces 
Virtual display and split-screen capa¬ 
bility are two of the features of the 
SED1354 graphics controller, in¬ 
tended for embedded applications 
such as office-automation equipment 
and mobile-communications devices. 
The device is suited for any system us¬ 
ing the Microsoft Windows CE oper¬ 
ating system or other embedded OS, 
and is designed to interface to a wide 
range of 8-, 16-, and 32-bit CPUs from 
vendors such as Intel, Motorola, NEC, 
and Hitachi. The SED 1354 can display 
up to 16 bits/pixel on monochrome and 
color passive LCDs, active matrix 
TFTs, or EL displays. The chip’s vir¬ 
tual-display capability allows for the 
showing of images larger than the 
panel by panning. Its split-screen 
mode supports the display of two sep¬ 
arate images simultaneously. The 
SED1354 supports a flexible operat¬ 
ing voltage range from 2.7 to 5.5 V. 
Power consumption is reduced thanks 
(continued on page 87) 

1997 
Proceedings 
NOW 
AVAILABLE 

A valuable tool for design 
engineers of portable, 
nomadic, mobile, and 
transportable products. 

Proceedings 
Order Form 

□ 1997 Proceedings: 

□ 1996 Proceedings: 

□ 1995 Proceedings: 

□ 1994 Proceedings: 

□ 1994/95/96 & 1997 Proceedings: 

Portable '1 Jesign 
$175 + $10 s/h; # of copies_ 

$100 + $10 s/h; # of copies_ 

$100 + $10 s/h; # of copies_ 

$100 + $10 s/h; # of copies_ 

$295 + $28 s/h; # of copies_ 

Sales Tax*_ 

TOTAL_ 

•Sales Tax (CA. CT, FL, GA, IL. MA, MN, NJ, NY. OH, PA, Wl. Canada residents add appropriate sales tax) 

NAME_ 

TITLE _ __ 

COMPANY_ 

ADDRESS _ __ 

CITY - - STATE -_ ZIP _ 

Make checks payable to: PORTABLE BY DESIGN 

From low-power systems design to low-cost 
solutions, the Proceedings of the Fourth Annual 
Portable by Design Conference offers over 500 
pages of vital, timely, and usable information 

for the portable OEM designer. 

□ Check Enclosed □ MasterCard □ Visa □ American Express 

ACCT. NAME_ 

ACCT. # - EXP_ 

SIGNATURE_ 

Fax or mail this form to: 

PORTABLE BY DESIGN • 61 1 Route 46 West • Hasbrouck Heights, NJ 07604 

or call: 201/393-6075 • Fax: 201/393-6073 • E-mail: portable@class.org 
- 1 
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(continued from page 86) 
to two power-down modes, one in 
hardware and one in software. In addi¬ 
tion, LCD power-sequencing signals 
help control an external LCD bias 
power supply and LCD backlight. A 
16-bit memory interface supports up 
to 2 Mbytes of EDO or fast-page-mode 
DRAM. Panel resolutions can range 
from 4 by 1 to 800 by 600 pixels. Using 
an external RAMDAC, images can be 
simultaneously displayed on both the 
LCD and CRT. Housed in a 128-pin 
QFP, the chip is sampling now. Volume 
production will commence in Novem¬ 
ber. In lots of 10,000, the part sells for 
$9.70 each. 

S-A10S Systems Inc., 150 River Oaks 
Pkwy., San Jose, CA 95134; (408) 922-
0200. CIRCLE 557 

Serial Comm Accelerator 
Supplies 460-kbit/s Port 
The LavaPort PnP Communications 
Accelerator Board, which runs under 
Windows 95, lets users exploit the per¬ 
formance capability of their external 

ISDN Terminal Adapters and V.34 
modems, increasing the serial port’s 
maximum bit rate to 460 kbits/s. This 
ensures that the modem’s full band¬ 
width capability is realized. While high¬ 
speed external modems can support 
these bandwidths, the limiting factor of¬ 
ten is the UART. Besides the high per¬ 
formance, the LavaPort PnP provides a 
number of features to increase the flexi¬ 
bility of the PC’s communications. For 
example, the system can automatically 
configure itself for any COM and IRQ, 
even beyond standard COMs 1-4 and 
IRQ 3 or 4. The board incorporates an 
expanded 32-byte FIFO buffer, virtu¬ 
ally eliminating the possibilities of data 
over-run errors, even at top speed. An 
on-board intelligent I/O processor de¬ 
tects flow-control signals at the ports, 
further off-loading communications 
overhead from the CPU. The LavaPort 
PnP sells for $59.95 and is compatible 
with Windows 95 and Windows NT 4.0. 
Lava Computer Mfa. Inc., 28A 

Dansk Court, Rexdale, Ontario, 
Canada M9W 5V8; (416) 674-5942; 
http://www.lavalink.com. CIRCLE 558 

New Flash Chip Set 
Stores 64 Mbits 
By packaging two 32-Mbit flash-mem¬ 
ory die into one standard 56-pin TSOP, 
designers can now get the advantage of a 
64-Mbit IDE-compatible flash chip set. 
Available in capacities of 2, 4, and 8 
Mbytes, the chip set is a two chip solu¬ 
tion—the flash memory and the con¬ 
troller, which is housed in a 100-pin 

s 
TQFP. Because the 64-Mbit part is based 
on the company’s 32-Mbit technology, no 
hardware or software changes will be re¬ 
quired to upgrade an existing system. 
Data can be transferred at a rate of 4 
Mbytes/s to and from the flash memory. 

The chip set offers a low power con-
(continued on page 88) 

Your Strategic Information Partner 

Electronic Design's on-going 
objective is to observe and 
report the latest break¬ 

throughs in E OEM technology. 
By providing this information, 
Electronic Design has been the 
strategic partner of system designers 
and suppliers for the past 45 years, 
helping to bring them together so 
they can deliver more competitive 
products to market faster. 

YEARS 
OF EDITORIAL 
EXCELLENCE 

ELECTRONIC DESIGN 
A PENTON PUBLICATION 
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(continued from page 87) 
sumption, from 0.66 mW in sleep mode to 
200 mW in write mode, both at 3.3 V. The 
intelligent controller auto-senses 
whether the chip set should operate at 3.3 
or 5 V. Available now in large quantities, 
the 16-, 32-, and 64-Mbit chip sets sell for 
$25, $35, and $55, respectively. 

SanDisk Corp., 140 Caspian Ct., Sun¬ 
nyvale, CA 94089; (408) 542-0500; 
http://www. sandisk. com. CIRCLE 559 

SCI Bus Link Adapter 
Connects PCI, VME 
Forming a high-speed data channel 
between PCI, PMC, and VMEbus sys¬ 
tems based on the Scalable Coherent 
Interface (SCI), the SCI Bus Link can 
help implement VME-to-VME, VME-
to-PCI or PCI-to-PCI connections. 
This also includes multiple node con¬ 
nections between any mix of VME, 

I 

ONE COMPACT CRYSTAL 
THREE PAD LAYOUTS 

2 pad 
on ends 

4 pad 
on sides 

The ECCM6 provides 
three cost effective 
solutions for PC card 
applications where size 
and pad configuration 
flexibility are important. 

4 pad 
on ends 

These three surface-mount packages 
deliver extraordinary performance. 
Stability from ±15 ppm, temperature range 
of -10°C to +60°C and the ability to 
withstand high temperature reflow. 

ECLIPTEK engineers and customer service representatives 
are available by telephone or e-mail to help you find the right 
component for your application. Dial 1-800-ECLIPTEK for accurate 
answers, guaranteed quality and on-time delivery. Ask for your free 
copy of our new International Sourcebook for Crystals and Oscillators. • ECLIPTEK CORPORATION 

1-800-ECLIPTEK • (714) 433-1234 Fax 
ecsales@ecliptek.com • http://www.ecliptek.com 

Ceramic Surface Mount Crystal 

READER SERVICE 110 

PMC and PCI systems. SCI is a stan¬ 
dardized interconnect (ANSI/IEEE 
1596-1992) providing a transparent, 
memory-mapped link between multi¬ 
ple nodes over distances up to 25 ft. 
The modules connect nodes in a point-
to-point or ring topology using a 50-
pin shielded twisted-pair copper cable 
with low-noise LVDS signaling. Data 
is transferred as 16-bit words clocked 
at a 250-MHz rate, for a raw data rate 
of 500 Mbyte/s. The SCI Bus Link 

adapter card converts PCI transac¬ 
tions into SCI packets of 64 bytes, and 
the hardware-implemented SCI pro¬ 
tocols ensure reliable delivery with er¬ 
ror recovery. Interrupts and atomic 
operations are supported. One advan¬ 
tage of the SCI Bus Link is that it of¬ 
fers a totally transparent data chan¬ 
nel. This means that users simply 
assign a memory window that maps 
through the link and into memory in a 
remote node. This results in a speed 
increase and a low-latency connection. 
An effective data rate of 70 Mbytes/s 
with a latency as low as 2 MICROs is 
achievable when transferring data be¬ 
tween two boards or PCI local buses. 
Software to initialize the link is pro¬ 
vided for Windows NT on Pentium¬ 
based systems and for the VxWorks 
real-time operating system. The SCI 
Bus Link module is priced at $3250. 
Vmetro Inc., 1880 Dairy Ashford, 

Suite 535, Houston, TX 77077; (28 1 ) 
584-0728; http://www.vmetro.com. 

CIRCLE 560 

VME Board Holds 
PowerPC 769 CPU 
A 300-MHZ PowerPC 760 micro¬ 
processor is the brains behind a pair of 
VMEbus boards, the Power4e and the 
Power4B. According to the company, 
with a benchmark rating of 14.1 
SPECint95 and 13 SPECfp95, the two 
boards are the fastest ever intro-
(continued on page 90) 
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Your body is rested, 
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BOARDS & BUSES PRODUCTS 

(continued from page 88) 
duced. The Power4B supports five-
row VME64 connectors as well as 
100Base-T4-Fast Ethernet. The 
Power4e fits in a single 6U slot, even 
when fully configured with 256 
Mbytes of memory. Other features of 
the Power4e include support for 
100Base-TX Ethernet, a PMC mezza¬ 
nine bus, and a VME64 interface. 
Based on the PowerPC Reference 
Platform (PReP), the two boards can 
handle both real-time and Unix oper¬ 
ating systems, including Vx Works 5.3, 
LynxOS, pSOS+, and OS-9. The 
Power4e is priced at $5750, while the 
Power4B costs $6170, both in their ba¬ 
sic configurations. 

VI Computer Inc., 53 1 Encinitas Blvd., 
Suite 114, Encinitas, CA 92024; (760) 
632-5823; http://www.vicomp.com. 

CIRCLE 561 

Four High-End Processors 
Power VME Daughtercard 
F our PowerPC 740 microprocessor 
and up to 256 Mbytes of DRAM are 

the key features that make up the 
Excalibur multiprocessor daughter¬ 
card. One card attached to a 6U 
VMEbus motherboard offers 2 
GFLOPS of performance. When the 
maximum four cards are connected 
to a 9U VMEbus motherboard, the 
performance level jumps to 8 
GFLOPS. The high level of perfor¬ 
mance suits the board for image- and 
signal-processing applications, such 
as radar, sonar, medical imaging, and 
image analysis. 
Each processor on the board is 

coupled to its own bank of 32 or 64 
Mbytes of DRAM that’s accessed 
over the processor’s local memory 
bus at 666 Mbytes/s. Memory from 
other processors is accessed at the 
same speed over the card’s local bus. 
Global memory and memory on other 
daughtercards is accessible through 
the on-board 320-Mbyte/s SKYchan-
nel interface. 
Sky Computers Inc., 27 Industrial 

Ave., Chelmsford, MA 01824; (508) 
250- 1920; http://www.sky.com. 

CIRCLE 562 

Sparc Board Supports 
2eVME Protocol 
The CPU-20 VTe is a SparcStation 20-
compatible board that supports the 
2eVME protocol. This means that it can 
pass data at 110 Mbytes/s over the 
VMEbus. The protocol increases the 
available VMEbus bandwidth by reduc¬ 
ing the number of handshake signals per 
transfer from four to two. The 50% re¬ 
duction in protocol management is then 
allocated to the data-transfer phases, ef¬ 
fectively doubling the bandwidth. The 
CPU-20VTe contains two Mbus slots to 
hold up to four 150- or 200-MHz hyper¬ 
Sparc processors. Up to 512 Mbytes of 
DRAM can be employed. Two SBus 
slots are available, in addition to an Eth¬ 
ernet and SCSI-2 interface. It runs So¬ 
laris, as well as a host of real-time oper¬ 
ating systems. Available now, the 
CPU-20VTe starts at $15,995. 

Force Computers Inc., 2001 Logic 
Drive, San Jose, CA 95124; (800) 
FORCE-USA or (408) 369-6000; 
http://www. forcecomputers, com. 

CIRCLE 563 

Need an 

PK2300» 
Z-World’s versatile PK 2300 C-programmable controller adapts to your 

application. You can configure 1/0 lines as digital inputs, high-current 

outputs, RS-485 or a resistance measurement input. 

• 19 total I/O 

• 11 user-configurable 

digital 1/0 lines 

• DIN rail mounting 

• Rugged enclosure 

• RS-232 and RS-485 

Z-World offers cost-effective solutions for your control applications. Call 

today for a free catalog and more information on the new PK 2300! 

INNOVATION IN CONTROL TECHNOLOGY 

2900 Spafford Street 
Davis CA 9561 6 USA 
916-757-3737 
FAX 916-753-5141 
For immediate information, use our 
24-hour AutoFax 916-753-0618 

WORLD 
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Reach The Most Powerful 
Bfmng Audience In OEM 
Eitctronics Woridwide 

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 

targeted 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, 

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 



AMP Simulation. It’s how top electronics companies 
make it right before they make it real. 

Companies like Hewlett-Packard, 
Hughes Network Systems and NEC 
America can’t wait . ... , NEC wnile signal integrity 
and EMI problems create repeated 
design and prototype cycles. Especially 
when they’ve got a market waiting. 
That’s why they head a list of more 

than 100 computer, communications and 
other electronics companies that utilize 
AMP to model, simulate and analyze 
the signal integrity of then- designs, 
before layout, to assure optimum 
system performance. The first time. 
AMP Simulation finds and fixes 

HEWLETT’ reflecí¡ons , 
PACKARD cross-talk, 

ground bounce, propagation delays, 
timing errors, false switching, EMI, 

To learn more about AMP Simulation capabilities, call 1-717-986-7824 (fax 800-521 -5495). 
AMP Incorpo'ated, Harrisburg, PA 17105-3608 In Canada, call 905-470-4425. 

See AMP on the Internet http://www.amp.com/ 
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and all the other interconnection 
problems that can turn even a logically 
correct design into a frustrating 
series of re-designs. What’s more, 
we’ll take that perfected design into 
layout and provide prototypes to 
your time-to-market schedule. And, 
of course, AMP can handle all your 
production needs. 

Join the more than 
HUGHES 
NETWORK SYSTEMS 

100 companies that know-when it’s 
time to make a design real, it’s 
already right. With AMP Simulation. 

Connecting 
at a 

level. 



Flexibility 
Just how flexible is your ASIC vendor? 

We bend over backwards 
to support your ASIC needs. 

It’s simple -
Work with the customer to give 
them exactly what they need. 
Help customers hit their target 
market window, on time. 

Customers today using FPGAs 
/CPLDs are “designing systems 
with the intent to convert the 
programmable part into a gate 
array”. With this in mind, Orbit 
has devised an engineering 
program that greatly enhances 
the customer's ability to add 
functions unavailable with the 
FPGAs/CPLDs. By offering to 
port these functions to the 
customer’s FPGA/CPLD design 
during development, Orbit 
gives the customer extreme 
latitude to cost reduce the prod¬ 
uct while still in development. 

Flexiblity with proven RESULTS! 

DESIGN OPTIONS THAT MAKE A DIFFERENCE 
Any Pin to Any Function 

Higher Gate Counts 

Higher Operations Frequencies 

Split Power Bus 

CMOS /TTL Input Thresholds 

Multiple Pullup & Pulldown Resistors 

Sizing the Die to Fit Your Package 

Any Commercial Package 

Schmitt Trigger Inputs (TTL/CMOS) 

IP Support 

Oscillators (RC & Crystal) 

DACs/ADCs 

4-6 Week Production Lead Times 

Optimize your PCB layout 
Decrease the noise factor of SSOs 

Support high density designs 

Support complex devices 

Support multiple power supplies 

Support mixed technologies on PCB 

Support open drain circuits 

Provide lower costs 
Get efficient power usage 

Ease your overall product design 

Increase noise margins 

RTL code reuse 

Frequency generation 

Analog Interfacing 

Quick cost reduction 

Orbit is your source for success 

Your 
ASIC 

800-331-4617 

Orbit Semiconductor, Inc. 
169 Java Drive 

Sunnyvale, CA 94089 
408 744-1800, fax 408 747-1263 

®RBiT 
SEMICONDUCTOR, INC. 

A Dll Group Company 
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Companies Mentioned In This Story 

UPDATE ON EMC SIMULATION 

the signals on the individual board 
“wires.” Data on the ICs used are pro¬ 
vided by IBIS simulation models, 
which act as a “little brother” to the 
more traditional Spice models (see 
"More about IBIS,” p. XX). While 
Spice models might enable reverse en¬ 
gineering, IBIS models do not allow 
this, which eliminates the need for sign¬ 
ing a nondisclosure agreement (NDA) 
before releasing the models. However, 
IBIS models can be used for compo¬ 
nents simulation. (You can find more in¬ 
formation, along with some IBIS mod¬ 
els, on the World Wide Web at 

http:llwww.eia.org/eiglibislibis.htm.) 
Components already on the market 
also can be modeled by using the de¬ 
fault models provided by the software 
manufacturer. 

Xynetix Design Systems 

776 Vidor-Mendon Rd. 

Fishers, NY 14453 

(800) 334-0663, ext. 450 
(716) 924-4729 (fax) 
www.xynetix.com 
CIRCLE 533 

Incases Engineering North 

America 

301 Commerce St., 

Suite 1320 

Fort Worth, IX 76102 

(817) 332-7422 
(817) 332-9226 (fax) 
CIRCLE 529 

The Process 
Just how does Siemens simulate 

electromagnetic radiation? It does so 
by measuring current, taking advan¬ 
tage of the fact that magnetic flux den¬ 
sity is directly proportional to the cur¬ 
rent in a wire. A first step is the 
“transmission line analysis,” where 
every conduction path—a connection 
or “wire” on a pc board—is divided into 
many little segments. For every seg¬ 
ment, current and voltage is calculated 
depending on the time. This result is 
transferred from the time domain to 
the frequency domain by fast Fourier 
transformation (FFT). 
An FFT is performed for every sin¬ 

gle conduction path on the board, fol¬ 
lowed by a calculation of the magnetic 
field for each frequency. This calculation 
is based on the method of moments 
(MOM). For every segment of the con¬ 
duction path, a loop antenna is “cre-

Incases 

Vattmanstrasse 3 

33100 Paderborn, 

Germany 

+49 5251150 600 
+49 5251 150 700 (fax) 
www.pad.incases.com 
CIRCLE 528 

Quantic EMC 

191 Lombard Ave. 

Winipeg, Manitoba 

Canada R3B 0X1 

(204) 942-4000 or (800)665 
0235 
(204) 957-1 158 (fax) 
www.info@quantic-emc.com 
CIRCLE 530 

Siemens AG 

Otto-Hahn Ring 6 

81 739 Munich, Germany 

+49 8963600 
+49 8963651000 (fox) 
peter.m.kaiser@mchp.siemens. 
de 
CIRCLE 531 

Viewlogic Systems 

Quad Design 

293 Bost Post Rd. West 

Marlborough, MA 01 752 

(508) 480-0881 or (800) 873 
8439 
(508) 480-0882 (fax) 
www.viewlogic.com/products/quiet 
.html 
www.viewdirect@viewlogic.com 
CIRCLE 532 

The “Old World” (Europe) consists of many countries with their own set 
of legislations. In contrast, a uni¬ 

form set of standards exists for engi¬ 
neers within Europe. Since January 1, 
1996, the CE Mark is the standard that 
engineer’s must adhere to if their com¬ 
pany wishes to export their products to 
several European countries. For exam¬ 
ple, the CE Mark requests specific data 
regarding electromagnetic compatibil¬ 
ity (EMC). For most designs, the 
process of achieving the EMC direc¬ 
tives of the CE Mark consumes a lot of 

{ time, meaning that time-to-market of¬ 
ten is delayed. 

To accelerate this time-to-market 
while simultaneously meeting CE’s 
strict EMC directives, the corporate 
technology department of Siemens AG, 
Munich, Germany, has evaluated an 
EMC simulation tool that allows the in¬ 
tegration of the EMC simulation into 
the virtual prototyping process by use 
of C AD-mechatronics (electronic de-

I SIGN, Sept. 16, 1996, p. 69). Compared to 
I the current method of physically mea¬ 
suring EMC parameters of the entire 
product, redesigning the product, pro¬ 
ducing another prototype, physically 
measuring again, and repeating this 
procedure several times, EMC simula¬ 
tion saves time as well as money. 
EMC simulation takes place after 

pc-board layout, with the transferring 
of layout data to the EMC simulator. 
This data package contains information 
about the net geometries, the compo¬ 
nents, and the setup of the pc board. 
The designer then adds data regarding 

m Electronic Design 
Automation 

New Simulation Tools 
Help PC Boards Meet 
EMC Requirements 
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ated” by means of simulation. 
The EMC simulation software 
simulates the scanning of the 
entire pc-board surface by us¬ 
ing a simulated reception an¬ 
tenna to “measure” the 
strength of the magnetic field 
at a height of 5 mm (about 0.2 
in.) above the board. The mea¬ 
surement is performed over 
the entire frequency range. 
Physical scanning of the board 
at an EMC test laboratory 
would create the same picture. 

This method allows the de¬ 
termination of the maximum 
field intensity at a single 
point, which means that the 
engineer gets to know the 
area with the biggest radia¬ 
tion. “At this point you start 
looking at the individual con¬ 
duction paths underneath 
where you start the optimiza¬ 
tion,” says Peter Kaiser, CAE 
consultant at the Siemens 
Corporate Labs. “It’s time for 
the engineer to show his or 
her skills and experiences.” 
The approach looks quite rea¬ 
sonable: You look for the con¬ 
duction path with the most ra-
diation. In the example 
described in this article, this is 
a clock line. 
Now it’s time to go back to 

the currents creating the 
magnetic field. To decrease 
the amount of radiated en¬ 
ergy, the area of the loop an¬ 
tenna as well as the current 
must be decreased. The most 
common methods are to add 
components such as a series 
resistor, reroute the conduc¬ 
tion path network, place the 
pc-board track on another 
layer, or place a component on 
another board spot. If simula¬ 
tion is performed during the 
layout phase, these measures 
can be applied easily, rapidly, 
and cost-effectively. 

The clock line mentioned 
above forms an oscillating cir¬ 
cuit for some frequencies. To 
attenuate the oscillation, 
Kaiser’s team loaded the pc-
board track that’s radiating 
the most into the simulator. A 
series resistor, whose opti-

Quantic Compliance Voltage Waveform Viewer - Version 1.01 
! File Edit Options Help 

Compliance Voltage Wavefol 111 Viewer Quantic Laboratories Inc. 

I I 

1. Voltage waveforms for resistor values of 0 Q (a), 80 Q (b) and 200 

Q (c). The radiation of the fundamental frequency is 10 dBpA/m with 

the 80-Q resistor. With higher frequencies, a suppression of up to 25 

dBuA/m may be achieved. 

mum value is determined by 
applying several simulation 
runs, helps minimize radiation. 
Optimum in this context 
means that the radiation is 
minimized on one side and that 
signal integrity can still be 
maintained on the other side. 
Shown is the voltage at such 

a critical point with no resistor, 
an 80-0 resistor, and a 200-0 
resistor (Fig. 1). A resistance 
of 80 O turns out to be the opti¬ 
mum value in this application. 
The addition of a single resis¬ 
tor helped to decrease electro¬ 
magnetic radiation by 10 
dBpA/m with the 80-Q resis¬ 
tor. With higher frequencies, a 
suppression of up to 25 
dBpA/m may be achieved. Re¬ 
alizing such a reduction with a 
single resistor which costs al¬ 
most nothing compared to the 
means normally needed to 
keep the radiation low is a 
very low-cost solution. “The 
average improvement of a dig¬ 
ital pc board that can be 
achieved with an EMC simula¬ 
tion tool is about 10 to 15 
dBpV/m in far field,” claims 
Kaiser. 
The time needed for a simu¬ 

lation run depends on the size 
of the board and on the num¬ 
ber of nets to be calculated. On 
a Sun Sparc Ultra workstation 
with 128 Mbytes of RAM, a 
simulation with 16 address bus 
lines and a total of 160 con¬ 
nected components was com¬ 
pleted within one hour, and the 
simulation of an entire board 
took just one night. “The simu¬ 
lation of single nets during the 
optimization process seldom 
takes more than 5 minutes,” 
reports Kaiser. 

Kaiser’s team has been 
working on EMC simulation 
for about two years, and care¬ 
fully looked for a system that 
best fit the needs of a large 
company like Siemens. The 
precondition was always the 
same: data had to be imported 
from the layout system. 
Three programs have been 

evaluated: EMC Scan from 
Canadian manufacturer 

EDA EMC SIMULATION 



Reduce power transistor costs up to 
20% in your SIVIPS and PFC designs. 

Introducing 
WARP Speed'“ IGBTs. 

The only IGBTs fast enough to replace large 
MOSFETs in off-line power supplies and RFCs. 

Cut the cost of the most expensive components in 
your next power supply design by as much as 20% 

(the higher the current, the more the savings). 
The switch to WARP Speed IGBTs is 

easy. In most cases, it requires no more than 
a change of gate resistance. And you can also 
shrink your gate drive costs, thanks to WARP 

Speed's lower gate capacitance. 

8$ 

Eoff€150°C Temperature 100ns/div 
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WARP Speed IGBTs 

(WARP SPEED IGBTs) 

Vee (ULTRA FAST IGBTs) 

Ice (ULTRA FAST IGBTs) 

Ice (WARP SPEED IGBTs) 

More Power To You,1

SPEED 

PACK 

Their speed makes WARP Speed 
IGBTs ideal for power supply and 
PFC applications up to 150kHz. 

Order your WARP Speed 
IGBTs and start saving 
today. We'll send you 
everything you need to 
help you redesign your 
products to make them 
more profitable. 

www.irf.com/a/3327 
Fax-on-Demand: 310-252-7100 doc# 3327 
For technical help: 310-252-7105 

A NEW DIMENSION IN 
SMPS POWER TRANSISTORS 

WARP SPEED IGBTS ARE 
TWICE AS FAST AS OTHER IGBTS 

International 
IQR Rectifier 

To replace o 500/600 V Power 

MOSFET with 25°C rating of: 
Use Port Number Voltage (V) Package Fax on-Demond Number 

6-10 A IRG4BC20W 600 TO-22O 91652 

12-18 A IRG4BC30W 600 TO-22O 91629 

12-18 A IRG4PC30W 600 TO-247 91628 

18-26 A IRG4BC40W 600 TO-220 91654 

18-26 A IRG4PC40W 600 TO-247 91656 

26-36 A IRG4PC50W 600 TO-247 91657 

©1 997 International Rectifier Corporation 
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2. Even a case that is supposed to be electromagnetkally shielded is only capable of shielding 

some frequencies. Other frequencies may even be amplified. 

Quantic; Quiet from Viewlogic’s Cali¬ 
fórnia subsidiary Quad Design; and Co¬ 
moran fixrm a German company named 
Incases. As Kaiser points out, after the 
first evaluations, Siemens concen¬ 
trated on Quantic’s and Incases’ solu¬ 
tions because theft algorithms were a 
better fit for Siemens’ needs. “Due to 
time pressure, we had to decide on one 
of the two tools within two months,” 
Kaiser adds. “We chose EMC Scan of 
Quantic, and we also contributed inputs 
to adapt the early beta version of the 
program.” 
When Siemens first evaluated the 

EMC simulation, the company thought 
that one person would have to focus on 
nothing but field simulation for 6 to 12 
months, which can be quite expensive. 
They then began to create libraries 
and to simulate, which took an entire 
night. The next morning, they called 
the design engineer and identified the 
three conduction paths on his pc board 
that radiated the most. “These were 
exactly the same conduction paths 
which had been identified within sev¬ 
eral weeks of physical measurements,” 
reports Kaiser. “This result convinced 
our management to proceed with the 
project.” 

Kaiser’s team significantly improved 
the user interface. He claims that with 
the tool, the first positive results can be 
achieved after one week, and that the 
entire tool can be mastered and con¬ 
trolled after four weeks. However, a de¬ 
signer, whose task it is to run the EMC 
simulation, should be familiar with 

terms like electrical and magnetic field 
as well as FFTs before learning how to 
use the simulation software. 

Siemens uses the EMC tool within a 
mixed virtual prototyping environ¬ 
ment where all the relevant data can be 
exchanged between the individual soft¬ 
ware tools. For example, theft physical 
harness routing program is CATIA3D 
from IBM Germany, while Logical Ca¬ 
ble from Mentor Graphics is used for 
the intelligent schematic capture be¬ 
cause it has specific capabilities for in¬ 
terconnect and wire harness designs. 
The 3D CAD program I-DEAS from 
Structural Dynamics Research and 
Pro/Engineer from Parametric Tech¬ 
nology also are used. 

Design Environment 
The new version of a design environ¬ 

ment dubbed EDAnavigator 2.0 from 
Xynetix Design Systems Inc., Fishers, 
N.Y. (formerly Harris EDA) is now be¬ 
coming more interesting for the design 

engineer involved in virtual prototyp¬ 
ing. For example, the EMI tools from 
Quantic Labs can be integrated into the 
EDAnavigator environment, giving 
Quantic tool users the possibility of us¬ 
ing the tools earlier in the design cycle 
(pre-route analysis). Siemens has not 
yet evaluated this new solution since it 
was released this July. According to 
Xynetix, EDAnavigator 2.0 provides 
an easier-to-use interface for post-lay¬ 
out analysis with the Quantic tool. 

Predict And Prevent 
Without EDAnavigator, EMI simu¬ 

lation tools like those from Quantic and 
Quad Design are only useful for “post¬ 
layout analysis,” meaning that after the 
board is placed and routed, you can find 
out what you did WTong, then you go 
back and fix it. 

As Xynetix points out, this “find and 
fix” design process is now being re¬ 
placed by a “predict and prevent” de¬ 
sign process, where engineers have 
tools to help anticipate problems before 
they occur. EDAnavigator is said to en¬ 
able electrical engineers to access con¬ 
straints and resolve conflicts among 
them before sending the design to lay¬ 
out, improving product performance 
and eliminating iterations. It provides 
pre-route analysis for EMI, signal in¬ 
tegrity, and thermal and mechanical is¬ 
sues. It does this by integrating com¬ 
mercial EMI and signal-integrity tools 
such as those from Quantic, Quad De¬ 
sign, and Incases into the EDAnaviga¬ 
tor environment, along with its own set 
of built-in “Design Advisors.” 

The next step is the examination of 
the EMC parameters of cases. The 
EMC simulation of a pc board within a 
case cannot be handled at this point due 
to the limited computing power of 
workstations. As a result, Siemens 
took a board with a single conduction 

More about IBIS IBIS (Input Output Buffer Information Specification) is a method of provid¬ ing I/O device characteristics through V/I data without disclosing any cir-
cuit/process information. It can be thought of as a behavioral modeling 

specification suitable for transmission-line simulation of digital systems and 
is applicable to most digital components. IBIS has a “Golder Parser” program 
called ibischk2 that parses the model file to verify that the file conforms to the 
IBIS specification. This free prorgram, available as object code, has exe¬ 
cutable code developed by contractors for the IBIS Open Forum. All model 
files must pass the parser before a model can be released to vhdl.org. 



500 
Watts 

18-60 VDC Input 
3.3 to 100 VDC Outputs 
Skigle/Dual Isolated Outputs 

Wide Input Range 5-36 VDC 
Single and Dual Isolated Outputs 
Military Components/Military Temp Range 

Output Voltage to 5,000 VDC 
7 Different Input Voltages 
1.120" X 2.250" X 0.500" 

Only 0.200 Height 
No Output Capacitor Required 
64 Standard Models 

36-170 VDC Inputs 
Termina1 Strips/PC Board Mount 
68 Standard Single and Dual 
Models 

5 to 500 VDC Outputs 
Military Temperatures 
Military Components 

200 Watts 
Outputs 3.3 to 100 VDC 
Fixed Frequency 
Single & Dual Outputs Vibration 

Shock 
Humidity 
Altitude 

Isolated Output Voltages 
3.3 to 1000 Outputs Standard 
0.500" X 0.500" X 0.340" 
Surface Mount 

PICO’s low profile 
DC-DC Converters 

75 Watts 
Single & Dual Outputs 
18-300 VDC Input 

100 Watts 
for AC-DC MILITARY: 

. applications Temperatures 

COTS/Industrial/Military 
All with PIN to PIN Compatibility 

Whether Your Requirements Are Board Level Or An Entire Power System , 
PICO Can Meet Your Needs With Our Catalog Items Or Optimize Your 

Circuit With Special Designs— Over 1500 Standard Models 
Send direct for Free PICO Catalog. 

For engineering assistance or to place an order Call Toll Free 800-431-1064 -, 

& S PICO Electronics,lnc. 
Visa and Master Charge Accepted \ 

453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 914-699-5514 FAX 914-699-5565 V 
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Now with over 5000 core models 
ACy user 

definable 
equations. 

Download your 
FREE working Demo Kit 
from www.intusoft.com 
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New Circuit Design Tools 
\Ne found it! 

The missing link for CAE software. 
Featuring configurable schematics with 
access to all IsSpice simulation prop¬ 
erties; gone are the days of copying 
schematics to make new test setups or 
to run different kinds of simulations. 
Now, use your schematic as a design 

♦ Design Validator 

notebook, document key circuit configu¬ 
rations and component test data with 
the same drawing used to define your 
production design. Go even further and 
design production acceptance tests and 
fault isolation procedures. Here’s the 
new product line up. 

Design Validator sets a new standard for project continuity and design verification. Use 
the lsSpice4 analog and mixed mode simulator to automatically test and record circuit 
behavior You can easily set limits and alarms that monitor design progress. 

♦ Test Designer 
The ATE specialist s standard produces acceptance test designs and fault diagnostics 
Includes interactive and automatic methods for test sequencing and test synthesis. 

no 

Included Layefs: 

intusoft www.intusoft.com 
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♦ ICAP/4Rx 
The prescription for 

► ICAP/4Windows 
The Professional’s Design Standard 

Download your free IsSpice simulation kit, 
r App notes and model libraries 

~ from our Web Site: 
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EDA EMC SIMULATION 

path and simulated the radiation of the 
case. “Currently, such a simulation still 
takes one month,” says Kaiser. “How¬ 
ever, we’re jointly working with Quan¬ 
tic on a faster tool.” 

To start work now, Siemens simu¬ 
lated the antenna without the case and 
kept the result for reference purposes. 
They then simulated the entire system 
and subtracted the results they 
achieved with the antenna only (Fig. 
2). It shows that the case shields only 
some frequencies and even amplifies 
other frequencies. 
As a result, the question becomes: 

why does a shielding case amplify some 
frequencies? The answer is quite sim¬ 
ple. At 320 MHz, the slot length of the 
case is exactly one-half a wavelength. 
Every peak on the diagram can be as¬ 
signed to a specific structural part of 
the case. These results create new 
questions because in terms of EMC, it 
would be good if a case only had a mini¬ 
mum number of slots; however, in 
terms of cooling, the slots are needed. 

Cables leading into a case also influ¬ 
ence a system’s electromagnetic per¬ 
formance. The part of the cable within 
the case is a receiving antenna and the 
exterior part is a transmitting aerial for 
radiated signals generated within the 
case. “Now we know why it radiates, 
however, we are working on what we 
can do against it,” Kaiser comments. 

Even though EMC simulation of en¬ 
tire systems requires a lot of comput¬ 
ing power, it can be handled quite fast 
because parallel computing can be used 
effectively. Every frequency may be 
calculated by another computer. Until 
now, parallel computation was prob¬ 
lematic because the computers had to 
wait for results from other computers. 
But here, it is possible to transfer the 
relevant data for 5 seconds, calculate 
for two hours, and then transfer back 
the data for 5 seconds. 

Kaiser concludes: “We can say that 
EMC simulation helps to significantly 
reduce the amount of physical mea¬ 
surements needed in the laboratory, 
however, it will not replace physical 
measurements by 100%.” 

Alfred Vollmer 
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EDA WATCH 

Windows NT Vs. Unix: The Road To 
Abilene Is Paved With Customization Much of the talk these days in the 

EDA world revolves around the 
importance and future of Win¬ 

dows NT versus Unix, especially in the 
pc-board design corner. As a pragma¬ 
tist, I have always been more con¬ 
cerned about the productivity and cost¬ 
effectiveness of the application tools 
than the platform on which they reside. 
All computing platforms and their op¬ 
erating systems have value, but they 
are simply tools, not battlegrounds for 
ego, elegance, or holy wars. 

In the 1970s and ’80s, EDA tools 
were sold, using traditional sales meth¬ 
ods, directly by their developers to 
very large corporate clients. That is, a 
salesperson would bypass the design 
department and call on corporate infor¬ 
mation centers, group vice presidents, 
or if he or she was really lucky, the pres¬ 
ident. The deals often were signed dur¬ 
ing a Palm Springs golf junket or a 
cruise to the Bahamas. The engineer¬ 
ing management and their design staff 
would have to live with these decisions, 
most often at enormous costs per seat. 
If the “sell” happened at that very high 
level, price was no object—with easy 
justification for buying more seats. 

The learning curve was a non-issue. 
And, for any integration issues, there 
was always that ready and willing, 
ever-growing consulting group down 
the hall or on-site at the EDA vendor 
that added to operating overhead. If 
the sell was made at a lower level—say 
to a division vice president or corporate 
information systems director—and the 
tools turned out to be less than ade¬ 
quate or too expensive, everything was 
hush-hush. Reputations and job titles 
were at stake. It was not so easy in 
those days to admit mistakes and sug¬ 
gest that perhaps better cost-effective 
replacement tools were available. 

These lower-level decision makers 
would spend more time justifying why 
the decision was good than working to 
keep up with advances or new products 
that may have been better choices. It 
was easier to just keep buying into the 
original decision. And, we can’t com¬ 
pletely leave out the users, either. Once 

someone invests an enormous amount of 
time in a long learning curve, it’s hard to 
think about going back to the training 
lab while under great pressure to launch 
products. So for many reasons, once in¬ 
stalled, these EDA tools were very diffi¬ 
cult to unseat. As a result, there are 
thousands of high-end (i.e., expensive) 
Unix seats still in use, with enormous 
annual maintenance contracts protected 
by decisions made years ago. 
Why is NT becoming the destination 

platform of choice? Even if you dis¬ 
count the price/performance return on 
investment (ROI), which is often over¬ 
whelming, there are other reasons why 
NT is attractive for vendors and users. 
In a corporate enterprise, PCs are 
most likely to be found on the desks of 
all the administrative, sales, market¬ 
ing, operations, and manufacturing 
groups. Information systems organiza¬ 
tions must maintain both Unix and PC 
worlds in engineering groups because 
the engineers need PC access to the 
rest of the enterprise. That’s expen¬ 
sive, and mixed computing environ¬ 
ments are nightmares. As Windows 
penetrates the business side of an orga¬ 
nization, becoming more robust and 
compatible along the way, it will natu¬ 
rally penetrate the rest of the business. 

The ROI for vendors and customers 
going to NT is significant. Say we have 
an application, EDA or other, and the 
customers want to be able to attach doc¬ 
uments to their designs. In 
Windows/NT, on an application written 
using object technology, the vendor de¬ 
veloper would use NT tools such as 
OLE or ActiveX with all the underlying 
functionality already written by the op¬ 
erating-system vendor (Microsoft), sim¬ 
ply focusing on the higher-level function. 
For the same requirement on a Unix ap¬ 
plication, the developer would have to 
design and write all the lower-level code 
before working on the desired function. 
Unix is very flexible and powerful, but 
at the same time, this creates additional 
development and support costs. 

The vendor can deliver a function to 
the customer faster and cheaper, and 
with less long-term maintenance cost us¬ 

ing NT. The user gets an easy-to-install 
system that not only performs the de¬ 
sired function, but does it like his or her 
other applications. This means smaller 
learning curves; after all, Drag and Drop 
is Drag and Drop whether it’s your 
spreadsheet, word processor, analysis 
program, or Internet connection. 

Can your employees really afford to 
learn the idiosyncrasies of the implemen¬ 
tation of each application in Unix? Even 
in engineering the term “casual user” is 
becoming more prevalent. The engi¬ 
neer’s tasks throughout a project life cy¬ 
cle are so varied that he or she can’t af¬ 
ford to be a master of each application. 
But, if the paradigms are similar be¬ 
tween all the applications, productivity is 
sufficiently improved by not having to go 
to the manual every time an application 
is opened. For doubters out there, sit 
down with three different vendors’ Unix 
applications and three different Win¬ 
dows/NT applications and try it yourself. 

This dilemma brings to mind an old 
stoiy, “The Road To Abilene.” I’ll spare 
you the details and give you the short 
version. A family living in West Texas 
took a long drive into Abilene after 
church one Sunday for ice cream. By the 
time they arrived home, with everyone 
frustrated and irritable from the long, 
hot drive in a crowded car (with no air 
conditioning), it was discovered through 
finger pointing and argument that no 
one really wanted to go in the first place. 
Someone had just mentioned how good 
ice cream would taste and, because none 
of the folks bothered to say what they 
really thought, they all ended up on a 
round-trip to Abilene. Lots of EDA tool 
customers have been on that long road. 

Starting in the late 1980s, some 
EDA entrepreneurs envisioned a mar¬ 
ket needing more cost-efficient tools on 
a platform that just happened to be 
widely-available: the PC. Like any 
technology, the first entry into lower-
cost tools did not have the capability of 
more mature products, and were 
adopted on price points alone. Remem¬ 
ber the first car that Honda sold in the 
U.S. 25 years ago; a Civic, pocket-sized, 
dependable, and fisting under $2000? 

But these tools have evolved rapidly, 
thanks in part to low-cost program¬ 
ming and compiling tools, and friendlier 
programming languages. The tools 
now available on Windows NT are very 
sophisticated and capable. And, PC 
hardware has come a long way. The 
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sales channels now for those visionary 
EDA entrepreneurs often include re¬ 
gional value-added resellers who are 
usually engineers selling to engineers. 
They are mindful of service, cost-effec¬ 
tiveness, quality, ease-of-use, and just 
plain old getting the job done. 

As Microsoft, Intel, and Internet¬ 
based vendors continue making unpar¬ 
alleled advances in quality, price, per¬ 
formance, and interoperability, Unix 
EDA tool developers argue over stan¬ 
dards, academic operating-system pa¬ 
pers, and why those PCs will never sur¬ 
vive. Now it’s the 1990s, and many of 
the EDA tools in use arrived on a cus¬ 
tomer’s dock by way of a round-trip to 
Abilene. These mature products have 
tried to stand on then- laurels, but have 
not progressed at the same rate. And, 
the decision maker doesn’t want to jus¬ 
tify why it may be time to look at other 
solutions—that is, if he or she is still 
around. That decision maker will point 
to the gigantic investment made in the 
user’s learning curve and in customiza¬ 
tion and say, “let’s just stick it out and 
hope oui’ vendor finally makes good on 
those promises to take us forward with 
lower-cost, better-integrated, and 
more productive tools.” 

So, all the argument and issues in 
the EDA world these days aren’t really 
over NT versus Unix. Rather, it’s how 
1970s and 1980s-style vendors can up¬ 
grade their product’s price-perfor¬ 
mance rating, and how they can accel¬ 
erate their sales strategies to be a 
1990s-style vendor. Until they figure all 
that out, their customers will still be 
heading to Abilene. In today’s business 
environment, one thing I’m sure of is 
that none of them are out working on 
the golf course or in the Bahamas. 

Contributed by Jerry Burwell, vice 
president of Engineering at ACCEL 
Technologies Inc., San Diego, Calif.; 
(619) 5511-1000. Burwell has been with 
ACCEL since 1991. His ivas previously 
in management positions in CAD devel¬ 
opment at GE Calma, and UCC and TI 
in Dallas. He holds a BS in Applied 
Mathematics and a CSfrom the Univer¬ 
sity of North Carolina, Charlotte, N.C. 
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Digital Design 
The System-On-A-Chip: 
It's Not Just A Dream Anymore 

High-Density Processes, Multiple Memory Technologies, 
And Mixed-Signal Capabilities Combine To Realize What 
Was Once Unattainable. 
Dave Bursky 

Art Courtesy: 
SGS-Thomson 

Integrating a complete system solution on a single chip is getting easier, thanks to a confluence of 
technologies and tools that provide the desired 

density, process technologies, circuit building 
blocks, and design and analysis capabilities. Yester¬ 
day’s multimillion gate system is today’s single-chip 
solution, and future solutions will let designers com¬ 
bine tens of millions of logic gates, 100 Mbits or 
more of DRAM or sev¬ 
eral megabits of SRAM 
or flash memory, and 
mixed-signal functions 
onto a single chip. 

To make such de¬ 
signs possible, semicon¬ 
ductor manufacturers 
are putting into place 
deep-submicron CMOS 
processes that tout 
drawn feature dimen¬ 
sions ranging from be¬ 
tween 0.25 to 0.21 pm, 
which will typically 
yield effective gate 
lengths of between 0.15 
and 0.18 pm. With such 
small features, transis¬ 
tors will dissipate much 
less power and switch faster, since parasitic capaci¬ 
tance and other performance-detracting factors 
have been reduced. Lower operating voltages also 
will be required since the smaller transistors will 
use thinner oxide layers and electric-field stresses 
across the oxide must be reduced. As a result, these 
new generations of logic circuits will require supply 
voltages of 1.8 and 2.5 V with 3.3-V-capable I/O lev¬ 
els, rather than the 3.3- and 5-V supply levels that 
are commonly used today. 

One of the largest challenges facing chip manu¬ 
facturers is the daunting task of interconnecting 
the millions of gates and megabytes of memory on 
the chip. To do this, new metallization schemes that 
allow five or more levels of interconnections, with 
pitches of 1.25 pm and even tighter on the first few 
layers, will provide the connectivity required. Ad¬ 
ditionally, new planarization schemes such as chem¬ 

ical-mechanical polish¬ 
ing flatten the oxide 
layer between metal 
layers to provide an 
even surface for the 
next lithography step— 
eliminating potential 
optical distortion when 
the next layer’s patterns 
are formed. Simply put, 
the flatter the surface 
and the more precise 
the lithography, the 
finer the dimensions 
that can be created. 
The large area of some 

of these systems-on-a-
chip—often approach¬ 
ing an inch on a side— 
usually means the 

performance of the designs is dominated by propa¬ 
gation delays rather than by the basic gate delays of 
the logic elements. Therefore, metal resistance is an 
important issue as the lines get thinner and longer. 
Advanced metal combinations such as aluminum¬ 
copper or multilayer metal sandwiches will provide 
lower-resistance interconnections that are less 
likely to suffer from metal-migration, and will re¬ 
sult in higher reliability. 

Interconnections, of course, are just one of the 

Exploring the world of digital, logic, memory, and microprocessors 
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DIGITAL DESIGN SYSTEM-ON- A-CHIP DESIGN 

challenges that chip designers and sili¬ 
con manufacturers must face. Design¬ 
ing systems that employ millions of 
gates is a critical architectural chal¬ 
lenge. So is thorough testing of these 
before fabricating the silicon. To solve 
some of those issues, designers are de¬ 
veloping large libraries of reusable pre¬ 
designed and pretested functions—in¬ 
tellectual property (IP)—that can be 
repeatedly deployed in various system 
designs; some without change, and 
some with modifications. 
Many functions are available in the 

ASIC manufacturer’s design libraries 
as well as from independent IP suppli¬ 
ers. Designers can select from various 
licensed architectures of RISC CPUs 
from companies such as Advanced 
RISC Machines, IBM, MIPS Technol¬ 
ogy Div. of Silicon Graphics, Motorola, 
and Sun Microelectronics. They also 
can have DSP building blocks from 
The DSP Group, Lucent Technologies, 
Motorola, Siemens, Texas In¬ 
struments (TI), and others, as 
well as many internally devel¬ 
oped functions, such as data 
communications and network 
controllers, ATM segmenta¬ 
tion and reassembly blocks, 
and universal serial bus 
(USB) controllers. 

One of the most sought-af¬ 
ter blocks that has become al¬ 
most every large company’s 
mantra is the DRAM. Such a 
memory block provides de¬ 
signers with high-density on-
chip storage—typically four or 
more times the density possi¬ 
ble than with static memory 
cells. Although some designers 
feel integrating DRAM onto a 
logic chip will drive costs down 
and will make possible full digi¬ 
tal systems-on-a-chip, such 
chips will actually cost more 
than than their discrete alter¬ 
native of the CPU plus mem¬ 
ory and other functions. 

Rather than view the 
DRAM as a cost-reducer, em¬ 
bedded DRAM blocks should 
be viewed as an opportunity 
to rearchitect traditional sys¬ 
tem designs and provide 
value-added capabilities. The 
rearchitecting should be done 
to take advantage of the abil¬ 
ity to integrate DRAM blocks 

with almost any word width—8, 16, 128, 
1024 bits, and so on. With pinout restric¬ 
tions removed, very wide on-chip buses 
can be used to rapidly move data from 
function to function. That would allow 
more efficient system operation, result¬ 
ing in higher system performance with¬ 
out large external buses. 

Standardizing Interfaces 
As part of the wave of interest in IP, 

a new industry organization—the Vir¬ 
tual Socket Interface Alliance 
(VSI A)—is helping promote some stan¬ 
dardization and provide guidelines for 
the interfaces to blocks of IP that mem¬ 
bers would either create or use (see 
“Unifying the system-chip industry, ”p. 
1H). By promulgating some type of 
standardization, it should become eas¬ 
ier for blocks of IP from multiple 
sources to be combined by the system 
designer and accepted for use by vari¬ 
ous silicon manufacturers, rather than 

lock the designer to just one company 
that has the only process capable of fab¬ 
ricating the block. This also will broaden 
the choice of functional blocks available 
to the system designer, since the mixing 
and matching of blocks from various IP 
suppliers would be an easy task. 

Software tools that can generate 
variable-size blocks of memory, an n-bit 
data path or n-bit multiplier, or some 
other regulai1 function, also are key tools 
for today’s designers. And picking up a 
tremendous amount of momentum are 
the high-level design languages (HDLs) 
such as VHDL and Verilog, which let 
designers specify functions. The result¬ 
ing code from the compiled HDLs can 
then be passed on to logic-synthesis 
tools that will create the circuit netlists 
based on a closely coupled cell library. 
As a result, system-on-a-chip de¬ 

signs are practical only when the tools, 
IP (design libraries), and the advanced 
high-density processes come together. 

Many companies are now de¬ 
veloping such combinations, 
either with their own soft¬ 
ware and IP, or by combining 
“best-of-class” tools and IP 
from multiple suppliers (see 
“Verifying system-on-a-chip 
designs,” p. 116). Some ASIC 
suppliers are focusing on digi¬ 
tal-only solutions, while some 
also can handle mixed-signal 
functions. 
Recent announcements from 

LSI Logic, Lucent Technolo¬ 
gies, NEC, Samsung, Texas 
Instruments, Toshiba, and 
VLSI Technology have fo¬ 
cused on advanced processes 
capable of supporting com¬ 
plexities of 8 to 10 million 
gates, up to 140 Mbits of 
DRAM, or several megabits of 
SRAM or flash, and analog 
blocks such as comparators, 
analog-to-digital converters 
(ADCs), and digital-to-analog 
converters (DACs). However, 
one process technology does¬ 
n’t always solve every de¬ 
signer’s system problem. As a 
result, several companies have 
developed multiple versions of 
their processes—one version 
optimized for high density, the 
other for high speed. 
One such combination, avail¬ 

able in the Gil product family 

1. Very planar inter-metal layers are possible on this multilayer metal 

process developed by LSI Logic Corp, for its 0.25-pm G1 1 ASIC 

process (a). Tungsten plugs, chemical-mechanical polishing, salicided 

source/drain contacts, and shallow trench isolation are all put to 

work by VLSI Technology Inc. in its 0.25-pm ASIC process (b). The 

shallow trenches improve circuit packing density by providing 

isolation between adjacent transistors. 
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— Just Released — 
Roark’s Formulas for Stress & Strain on Windows® 

See special offer below 

You’re 20, 50, 100 times more productive when you use Roark & Young on TK 

Easy to Learn, Easy to Use Roark & Young on TK gives you a 
nice and compact report, plus the inputs and outputs are 
neatly organized. You don’t get lost in page after page of 
output as in an electronic handbook or a scratch pad. 

Includes every table in the 6th edition. 
Shows plots of deflection, stress, bending moment, shear force, 
and cross sections at the touch of a key - no setup required 
Handles superposition of loads 

And now with TK for Windows: 
• Use multiple fonts, cut & paste, the clipboard, and 

more Windows features 
• View multiple windows/plots at one time. 
• Learn quickly with the on-line interactive tutorials 

side-by-side with your TK. 

/''"The ability ofTK Solver to ‘backsolve’ - that is to let the user change an 
unknown, such as deflection of a plate, to a known or specified value and then 
let a dimension such as plate thickness become an unknown and solve again 
the set of equations with no further effort on the part of the user - can only be 
described as a designer’s dream " 

Professor Warren C. Young, 
Author of Roark’s 

New Menuing System! 
You’ve heard of paint-by-numbers. Now you can select-by-pictures. 

Roark & Young onTK * 
TK Solver 

Regularly 
$1190 
$595 

Special 
$699 
$199 

* Price include» TK Solver for Windows (requires Windows 3 1 and 4 MB RAM) or TK Solver 2.0 for DOS. 

Call for quantity discounts and network pricing 

30-day Money Back Guarantee 

Penton Education Division 
1100 Superior Avenue 
Cleveland, OH 44114 

(800) 321-7003, (216) 696-7000 
FAX (216) 696-4369 



SYSTEM-ON-A-CHIP DESIGN DIGITAL DESIGN 

pany’s design tools provide a hierarchi¬ 
cal design methodology that permits 
timing closure on complex designs be¬ 
yond 2 million gates in the shortest pos¬ 
sible time. The methodology also can 
achieve maximum performance by 
routing performance-critical clocks, 
global interconnects, and power and 
ground lines on wider-pitch, low-resis¬ 
tance metal traces. 

LSI Logic has signed a deal with Mi¬ 
cron Technology to embed Micron’s 
DRAM structures on chips fabricated 
with the Gil process. By mid-1998, 
LSI Logic expects to have the Micron 
0.25-pm DRAM process integrated 
into the ASIC design flow. The process 
will allow designers to combine up to 
128 Mbits of single-transistor memory 
cells along with 8.1 million gates of 
logic. The first chips to emerge from 
the joint process will operate from ei¬ 
ther 2.5- or 3.3-V supplies. Both Micron 
and LSI Logic will manufacture the 
merged technology chips. And, to help 
designers get the most out of the 
process capabilities, LSI Logic also ac¬ 
quired Mint Technology, a company 
that specializes in system architecture 
and system-level design verification. 

A slightly different tack has been 
taken by VLSI Technology which has 
developed, in conjunction with Hitachi, 
two processes that each have their own 
libraries rather than two cell struc¬ 
tures based on a single process. The 
VSC9 and VSC10 processes are based 
on 0.25- and 0.20-pm minimum fea¬ 
tures, respectively. Both support 3.3-V 
I/O levels, and both deliver the same 
chip densities and have the same basic 
gate delay of 35 ps (inverter stage), but 
have been optimized differently. 
Maximum logic complexity possible 

with the processes hits 18 million gates 
on a 22-by-22-mm chip, almost three 
times the complexity possible with the 
company’s 0.35-pm process that em¬ 
ploys a 1.4-pm minimum metal pitch. 
The 0.25-pm process focuses on high¬ 
speed applications operating at 2.5 V, 
while the 0.20-pm series minimizes 
power consumption and operates at 1.8 
V. With advanced packaging technol¬ 
ogy, designers can get I/O pin counts 
ranging from 80-lead quad-sided flat 
packages to 1200 connections using flip¬ 
chip ball-grid array packages. 

The power per gate on the VSC9 
process is just 40 nW/MHz and half that 

from LSI Logic, consists of what the 
company calls a mix-and-match archi¬ 
tecture that allows up to 8.1 million us¬ 
able logic gates (the equivalent of 11 In¬ 
tel P6 CPUs) on a single chip. Based on 
two different cell structures and associ¬ 
ated libraries, the process allows de¬ 
signers to mix and match the cells from 
both libraries to meet the varied system 
demands. The high-performance li¬ 
brary is optimized for 2.5-V operation 
for maximum performance, while the 
high-density library operates at 1.8 V to 
minimize power dissipation and allow 
higher gate density. Power dissipation 
per gate ranges from about 30 nW/MHz 
for the low-power cells to 250 nW/MHz 
for the high-performance cells. Cores 
from the company’s Core Ware library, 
or other blocks can be implemented in 
either a library and brought into the 
system design. 

To make the chips, LSI Logic em¬ 
ploys up to six levels of metallization 
with metal-to-metal spacings as tight 
as 0.7 pm (Fig. la). That tight spacing 
also makes possible dense SRAM cells 
that will allow designers to pack up to 8 
Mbits of SRAM (about half the chip 
area) onto a system chip. The com-

Manufacturers of System-On-A-Chip ASICs 
Fujitsu Microelectronics Hopewell Junction, NY (408) 730-5900 http://www.sec.samsung.com Toshiba America 

Inc. 12533-6531 http://www.mitsubishichips.com CIRCLE 502 Electronic Components 

3545 North First St. (800)426-3333 CIRCLE 499 Inc. 

Son Jose, CA 95134 http://www.chips.ibm.com SGS-Thomson 1060 Rincon Circle 
(800) 642-7616 CIRCLE 496 NEC Electronics Corp. Microelectronics Inc. Son Jose, CA 951 31 
http://www.fujitsu.com 2880 Scott Blvd. 55 Old Bedford Rd. (408) 526-2533 
CIRCLE 493 LSI Logic Corp. Sonto Claro, CA 95052-8062 Lincoln, MA 01773 http://www.taec.com 

1551 McCarthy Blvd. (408) 588-6000 (617) 259-0300 CIRCLE 506 

Hitachi America Ltd. Milipitas, CA 95035 http://www.el.nec.com http://www.st.com 
2000 Sierra Point Parkway (408)433-8000 CIRCLE 500 CIRCLE 503 VLSI Technology Inc. 

Brisbane, CA 94005-1819 http://www.lsilogic.com 11 09 McKay Dr. 
(800) 285-1601 CIRCLE 497 OKI Semiconductor Symbios Logic Son Jose, CA 951 31 
http://www.hitachi.com America 2001 Danfield Court (408) 434-3000 
CIRCLE 494 Lucent Technologies Inc. 785 N. Mary Ave. Fort Collins, CO 80525 http://www.vlsi.com 

555 Union Blvd., Rm. 30L- Sunnyvale, CA 94086-2909 (800) 856-3093 CIRCLE 507 

Hyundai Electronics 15P-BA (408)720-1900 http://www.symbios.com 
America Allentown, PA 18103 http://www.okisemi.com CIRCLE 504 Virtual Socket Interface 

3101 N. First Street (800) 372-2447, dept. R39 CIRCLE 501 Alliance 

San Jose, CA 951 34 http://www.kKent.com/micro Texas Instruments Inc. 15495 Los Gatos Blvd., Suite B 
(408) 232-8000 CIRCLE 498 Samsung Semiconductor 13500 N. Central Expressway Los Gatos, CA 95032 
http://www.hyundai.com Inc. P.O. Box 655474, MS 57 (408)356-8800 
CIRCLE 495 Mitsubishi Electronics 3655 N. First St. Dallos, TX 75265 http://www.vsi.org 

Américaine. San Jose, CA 951 34 (800) 336-5236 CIRCLE 508 

IBM Microelectronics 1050 East Arques Ave. (800)423-7364 http://www.ti.com 
1580 Route 52, Bldg. 504 Sunnyvale, CA 94086 CIRCLE 505 



Micropower 12-Bit A/D z-r — -^«11 « 1 • < • 

Introducing the new SP8538 and SP8528, 12-bit 
ADC's which redefine price/performance leadership 

in the micropower range. Delivering dynamic perfor¬ 

mance of 73dB Signal to Noise Ratio at a mere 
1,25mW. Plus, the simple 3-wire SPI serial interface 

works easily with a wide range of microprocessors 
and microcontrollers. Noisy environments? 

If your application calls for best-in-class perfor¬ 
mance at micropower, you need to select an 1C 

from SIPEX's broad line of 12 Bit A/D and D/A 

converters. 

For data sheets and technical information, contact 
SIPEX at the number or web site listed below. 

SP8538 and SP8528 are direct replacements for (Linear Tech) LTC1298 and LTC1286. 

Cost $4.20 $5.20 $4.20 $5.20 @ 1 k qtys 
Power 0.56mW 1.7mW .5mW 1.25mW @5v and 80/90ps 

Complete Cycle Time 40ps 90ps 30ps 80ps @5v 
Inputs True Differential Pseudo Differential True Differential Pseudo Differential 

Linearity 1 LSB 2 LSB 1 LSB 2 LSB 
Input CMR 88dB 32dB 88dB 35dB 60Hz@5V 

The SP8538 and SP8528 with "True" differential 
inputs are the solution to your problem. 

The SP8538 and SP8528 in 8-pin NSOIC packages 
are ideally suited for Battery-Operated Systems, 

Portable Data Acquisition Instrumentation, and 

Remote Sensing. 

22 Linnell Circle, Billerica, MA 01821 
Tel: 978-667-8700 Fax: 978-670-9001 

Web site: www.sipex.com 
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for the VSCIO process. Up to six levels 
of metal interconnections with tungsten 
plugs and chemical-mechanical polish¬ 
ing providing planarization, can be de¬ 
posited on pitches as small as 0.85 pm, 
and shallow-trench isolation is used to 
minimize transistor-to-transistor spac¬ 
ing, allowing designers to pack up to 
40,000 gates per mm2 (Fig. lb). Rather 
than focus on DRAM technology for on-
chip storage, designers at VLSI Tech¬ 
nology shrank the static RAM memory 
cell to less than 10.5 pm2, which would 
allow a considerable amount of memory 
to be integrated on the chips. 
On the other side of the Pacific, Hi¬ 

tachi has released the HG73M cell¬ 
based ASIC design suite. The cell-based 
design approach integrates up to 140 
Mbits of DRAM (with 100-MHz system 
operation) with high-speed 16-bit H8S 
or 32-bit SuperH RISC processors, and 
5 million logic gates that can operate at 
150 MHz. F or the DRAM blocks, Hi¬ 
tachi designers developed a micro-mod¬ 
ule architecture that lets system design¬ 
ers more tightly match memory module 
size on the custom chip to the needs of 
the application. Each embedded DRAM 
block can be configured with 1 to 4 Mbits 
in 256-kbit increments, and multiple 
blocks can be concatenated or used inde¬ 
pendently on the chip. Embedded flash 
memory can be added to chips designed 
with the HG73M process, but initially, 
the choice will be one or the other. A fù-
ture process enhancement will allow de¬ 
signers to mix logic, DRAM, and flash 
memory on the same chip. 

Gate arrays, embedded arrays, and 
cell-based designs can be done with the 
TxC6000 Timeline Technology 0.18-pm 
CMOS process that Texas Instraments 
(TI) unveiled last year. The TEX6000 
embedded array family and the 
TSC6000 standard-cell-based family al¬ 
low designers to craft custom solutions 

that very efficiently use silicon with 
large blocks such as DSP chips, net¬ 
work control and interfaces, and 8- or 
1 O-bit video ADCS and DACs. 
The TI process is targeted at low-

power applications and employs a high-
density cell architecture that will allow 
a 90% reduction in power versus exist¬ 
ing ASIC products by running the logic 
core at levels below 1-V and using 
small-swing I/O levels. With the core 
running at 1.8 V, the logic gates typi¬ 
cally dissipate about 25 nW/MHz, and 
can operate with loaded gate delays of 
about 60 ps (fanout of 2). Up to 30 mil¬ 
lion gates and 1800 I/O signals can be 
integrated and then interconnected 
with up to six levels of metal. 

Modularity For Flexibility 
A highly modularized process ap¬ 

proach developed at Lucent Technolo¬ 
gies allows precision analog circuitry to 
be integrated side by side with biC¬ 
MOS structures, flash memory, high-
density SRAM, and, by mid-1998, 
blocks of embedded DRAM. Based on 
0.25-pm minimum feature sizes, the 
modular process has a base number of 
masks required for standard CMOS 
logic (17 masks). Designers can then in¬ 
crementally add technology-specific 
steps in the process flow to integrate 
biCMOS circuits, flash memory, or pre¬ 
cision analog functions (Fig. 2). The lat¬ 
est version of the process also is more 
mask-efficient than the company’s pre¬ 
viously released 0.35-pm process, re¬ 
quiring fewer mask steps, thereby pro¬ 
ducing slightly higher yields. 
Two versions of the modulai’ process 

are available— the LV250C series, 
which is optimized for 2.5-V operation; 
and the HL250C, which is optimized for 
3.3-V systems. The LV series employs 
drawn gate dimensions of 0.24 pm and 
logic gates in the family consume 120 

nW/MHz, while the HL series has 0.32-
pm minimum features and its logic 
gates consume about 210 nW/MHz 
apiece. Top operating clock frequencies 
of the families are 300 and 250 MHz, re¬ 
spectively, for the LV and HL options. 
F or LV-family designs, the memory op¬ 
tion list includes up to 4 Mbits of 
SRAM, 8 Mbits of flash, up to 8 Mbits of 
ROM. and 4 to 8 Mbits of embedded 
DRAM. It also includes compiler-based 
memories such as multiport SRAMs, 
FIFOs, CAMs, and register files that 
are part of the company’s Silicon Suite 
design library. 

It’s also possible to mix and match 
megagates of logic, megabits of 
DRAM, flash memory, and analog func¬ 
tions on a chip using 0.35- and 0.25-pm 
processes from Motorola, SGS-Thom-
son, and Symbios Logic. Motorola, 
however, has shifted away from offer¬ 
ing generic ASIC design capabilities to 
the open market. Instead, it has distrib¬ 
uted its process know-how and tools to 
company divisions that focus on market 
segments (consumer, communications, 
computing, etc.). Designers can then 
draw on the ASIC resources to craft 
system-on-a-chip solutions for sale as a 
“catalog” item, or custom solutions to 
fit a specific customer’s needs. 

Both SGS-Thomson and Symbios (in 
conjunction with its parent company, 
Hyundai Electronics Industries) have 
created 0.35-pm CMOS processes and 
library and tool suites that will allow 
them to craft ASICs with up to 2 Mbits 
of DRAM and over 1 million gates. The 
SGS HCMOS6 and the Symbios SYM9 
processes are optimized for 3.3-V oper¬ 
ation, employ up to five levels of metal¬ 
lization, and offer 5-V tolerant I/O lines. 

The CB45000 cell library developed 
by SGS-Thomson for the HCMOS6 
process includes over 500 small-scale 
logic cells and a wide i-ange of complex 
functions such as DSP cores and 32-bit 
RISC microprocessors. Special atten¬ 
tion was paid to testability. The library 
supports JTAG boundary scan and in¬ 
cludes the necessary macrocells for 
both edge- and level-sensitive scan de¬ 
sign. Built-in self-test options also are 
available for the blocks of memory cre¬ 
ated by memory-generation tools. 

The design library developed by 
Symbios for its SYM9 process includes 
over 325 digital core cells including 
SCSI storage controllers, data net¬ 
working building blocks, and many 

2. This modular process flow, which starts with a 17-mask base, allows Lucent Technology to 

craft 0.25-pm ASICs. Steps can be added for integrating analog functions, biCMOS circuitry, flash 

memory, and high-density SRAM on the same chip. 

0,5-p.m CMOS 
(17 masks) 

— 
Analog 

(3 masks) — BiCMOS 
(6 masks) 

— Flash 
(8 masks) 

0.35-pim CMOS 
(17 masks) 

-— 
Analog 

(3 masks) 
—— BiCMOS 

(3 masks) 
— SRAM 

(2 masks) 
— Flash 

(7 masks) 

0.25-nm CMOS 
(17 masks) 

«— 
Analog 

(3 masks) 
BiCMOS 
(3 masks) 

SRAM 
(2 masks) 

Flash 
(5 masks) 
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IDT FIFOs The Other Guy’s 

Technologically 
Innovative 

Breakthrough Cost 
per Bit 

Preferred by 60 percent 
of the Industry 

Advertising Leader 

Looks like we have a little catching up to do. 
We admit it. While the other guy was busy develop¬ 

ing ad campaigns, we've been preoccupied with 

developing architectures and performance that are 

industry standards. 

one-stop shop for FIFOs. The proof is in the perfor¬ 
mance. IDT is the cost-effective solution for high-

densily/high-performance FIFO applications through its 

SuperSync architecture. 

Let Us Count the Ways 
IDT is the pioneer behind every major FIFO memory 

breakthrough — CMOS AsyncFIFOs; SyncFIFOs; 

flexible, space-saving, cost-effective DualAsyncs and 

DualSyncs; versatile application-specific FIFOs; break¬ 

through SuperSyncs™; feature-rich 36-bit SyncFIFOs; 

and energy-saving 3.3V FIFOs ... they all came from 

us. We've set the industry standard, again and again. 

Best Product, Best Price, 
Best Quality and Service 
Our unparalleled performance is available at a 
cost-per-bit ratio that's unmatchable anywhere. And it's 

available in the most comprehensive product line in 
the business ... a line that continually grows as we 

introduce what you need, when you need it. By 

having the broadest product offerings, we are your 

What's in a Name? 
Our customers read like a who's who of the 
telecom/datacom industry. Sixty percent of the market 

turns to IDT to solve their FIFO needs. If you're not 

taking advantage of our FIFOs, then perhaps you're 

missing something. IDT provides more features, 

functionality, and the best service and quality 

anywhere. Period. And as for the other guys: 

they can spend their energy on ads. 

Win a free Palm Pilot 
Register at our web site or call 

us today, www.idt.com/fifo, 

(800) 345-7015. We're 

giving away one every week. 

Offer expires December 31 ,19 

Integrated Device Technology, Inc. 

(800) 345-7015 Internet: http://www.idt.com/fifo (800) 345-7015 Internet: http://www.idt.com/fifo (800) 345-7015 Internet: h 
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other functions, and an extensive selec¬ 
tion of mixed-signal cells. Symbios and 
Hyundai also are collaborating to de¬ 
velop the next-generation 0.25-pm 
process for denser circuits. 

Also in place at IBM is a 0.25-pm 
ASIC capability based on a process re¬ 
ferred to as SA-12. The process allows 
designers to pack up to about 3.5 million 
usable gates on a chip along with large 
blocks of static RAM, RISC processor 
cores, and other functions. Optimized 
for 2.5-V operation, it can interface to 
systems with 3.3-V I/O signals. Individ¬ 
ual gates in the series dissipate about 80 
nW/MHz for the low-power library, 
while the standard library gates con¬ 
sume about 180 nW/MHz. Prior to the 
release of the process, IBM released the 
CMOS 5X process, which employs 0.35-
pm minimum drawn dimensions and 
could integrate up to about 1.6 million 
usable gates. 

DRAMs Go Synchronous 
Allowing blocks of compiled SRAM 

and embedded synchronous DRAM on 
its gate arrays or in its cell libraries, 
NEC has crafted three families of logic 
circuits, all based on a 0.18-pm (effective 
gate length) process—the CB-C10 se¬ 
ries of cell-based circuits, the E A-10 se¬ 
ries of embedded arrays, and the 
CMOS-10 series of gate arrays. The 
EA-10 and CMOS-10 families can sup¬ 
port complexities up to 7 million gates, 
while the CB-C10 process allows up to 
20 million gates on a chip. For high-per¬ 
formance systems, the chips can oper¬ 
ate at clock speeds of300 MHz and on a 
per-gate basis consume as little as 40 
nW/MHz when powered by a 2.5-V sup¬ 
ply. Second-generation cell libraries and 
silicon will be recharacterized for opera¬ 
tion at 1.8 V for lower-power operation. 

One unique aspect of NEC’s design is 
a compact I/O buffer that can be laid out 
on a 40-pm pad pitch. That results in a 
maximum I/O density of over 2000 I/O 
pads per chip. And, like most other 
ASIC offerings, the I/O signal modes 
available on the chip include low-voltage 
differential signaling, high-speed trans¬ 
ceiver logic, the PentiumPro version of 
Gunning transceiver logic (GTL+), 
pseudo-ECL, stub-series transceiver 
logic, Rambus, and popular bus inter¬ 
faces such as USB, IEEE 1394, PCI, 
and AGP (advanced graphics port). 
A third-generation ASIC process 

based on 0.25-pm features, the TCD-40, 

3. The cell-based array architecture in OKI Semiconductor's 0.35-pm cell-based and gate-array 

based designs consists of several blocks of compute cells. Each cell contains eight transistors 

optimized for logic functions (four p- and four n-channel devices) grouped with one drive cell that 

contains two p- and two n-channel devices optimized to handle heavy loads. These compute and 

drive cells are then "mirrored" to form larger tiles that are then laid out on the chip. 

was released earlier this year by 
Toshiba to make the 1TDRAMASIC 
family of ASICs. It allows up to 128 
Mbits of single-transistor (1-T) embed¬ 
ded synchronous DRAM (based on a 
trench-capacitor storage cell) that can 
operate at clock rates of 166 MHz. Be¬ 
cause the trench cells are in the silicon 
rather than on top of the silicon, they’re 
inherently more immune to noise and 
soft errors and provide a more-planar 
topology onto which additional layers 
of oxide and metal can be deposited. 
Both embedded-array (TCD40E) and 
standard-cell (TCD40C) design options 
are available. 

Although not offering the millions of 
gates that other companies claim to de¬ 
liver, Toshiba expects that a typical 
chip would pack about 410k usable 
gates and 32 Mbits of memory. The 
logic gates are available in two perfor¬ 
mance options—high speed and stan¬ 
dard, with the high-speed option offer¬ 
ing 80-ps loaded gate delays, and the 
standard version providing 113-ps 
loaded delays (2-input NAND with a 
fanout of five). The standard logic fam¬ 
ily is designed for operation from a 3.3-
V supply, while the high-speed option 
operates from a 2.5-V supply. Power 
consumption for the logic gates is typi¬ 
cally 290 nW/MHz for the standard 

family and about 170 nW/MHz for the 
high-speed series. 
The TCD40 process also has a 

slightly less-dense cousin based on 0.35-
pm minimum features that can also 
handle the single-transistor-cell DRAM 
blocks—the TCD20 series, which al¬ 
lows up to 32 Mbits of embedded syn¬ 
chronous DRAM and can operate at 133 
MHz. For logic-intensive applications, a 
3-T DRAM memory cell that doesn’t re¬ 
quire the trench processing can be used 
in lieu of the 1-T cell on the 0.35-pm 
process—the TC220E/C series. The 
penalty is lower density and lower per¬ 
formance—only 1 Mbit of the 3-T based 
DRAM that operates in an EDO access 
mode can be embedded on a chip. An 
upcoming process will shrink features 
to 0.25 pm and allow up to 2 Mbits of 3-T 
DRAM storage to be integrated. 

Banking on its own DRAM capabili¬ 
ties, Samsung also has crafted an ASIC 
design suite. The suite is based on its 
KG gate arrays, the STD90 standard 
cell series, and the MDL90, a merged 
DRAM and logic process that allows up 
to 24 Mbits of embedded synchronous 
or EDO DRAM to be integrated with 
several million gates of logic. The initial 
versions of the processes are imple¬ 
mented with 0.35-pm minimum fea¬ 
tures and operate from 3.3-V supplies 
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► Let’s talk. Tell us what 

n time . í/í the right price... ant/ it'll work 

have grown to trust our 

ability to design, engineer 

and manufacture antennas 

and battery packs to tight 

tolerances. In high volume. 

On time. And on budget. 

- Full range of frequencies 
from 27MHz to 6GHz 

An impossible deadline. 

A shrinking budget. And the 

antenna and battery pack are 

critical to the success of your 

design. You need Centurion 

International right now. 

- RF engineering experience 
from 3MHz to 94GHz 

Our customers-many 

of the leading wireless 

manufacturers in the world-

Every battery-
pack we design and 
manufacture meets or exceeds 
all electrical, mechanical and 
functional specifications. 

antenna and battery pack 

you need right now (or more 

likely, yesterday). 

We developed this 
connector for spread 
spectrum applications 
in compliance with 
FCC Part 15. 

We designed 
these 2 .4 G Hz 
antennas for wireless 
LAN applications. 

- Custom battery’ pack 
assemblies incorporating 
nickel cadmium, lithium 
ion, nickel metal hydride 
or alkaline cells 

800-228-4563 
Fax: 800-826-3774 

Call us today for a 
FREE Custom 
Antenna And 
Battery Pack 
Design 
Specifications Kit. 

This PCMCIA application 
demanded the performance of 

a 17 cm antenna in a 7 cm 
package design. 

If you're designing 
wireless communications devices 
we're the antenna and battery pack 
specialist you need 

Centurion International, Inc. 
Wireless Components ‘Antennas and Batteries 
P.O. Box 82846 
Lincoln, Nebraska 68501 
800-228-4563/402-467-4491 
FAX: 800-826-3774/402-467-4528 
email: sales@centurion.com 
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Lucent Digital Cellular Telephone 6720 

Centurion International has developed 
antennas for many Lucent Technologies Inc. 
wireless terminals which meet Bell Labs 
specifications. 
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yet offer 5-V tolerant I/O lines, or from 
2.5-V supplies with 3.3-V tolerant I/O 
signals. With the process, functions 
such as the ARM7TDMI (Thumb) 
processor can run at 60 MHz, while a 
core like the Oak DSP can clock at 80 
MHz—both a 50% speed improvement 
over versions fabricated in the com¬ 
pany’s 0.5-pm process. 

Already offering products with em¬ 
bedded DRAM, Mitsubishi Electric of¬ 
fers its 0.35-pm design library that in¬ 

cludes a 32-bit RISC processor, the 
M32R/D, as well as many other mega¬ 
cells. Unveiled last year, the process al¬ 
lows the integration of up to two mil¬ 
lion usable gates and some of the 
shortest gate delays for a 3.3-V tech¬ 
nology—just 101 ps. Cells in the li¬ 
brary offer four levels of speed and 
power options so that designers can 
optimize designs for either high speed 
or low power—per-gate power dissipa¬ 
tion is 900 nW/MHz for the highest-

performance option. 

Clock Distribution Critical 
Available as either gate arrays, em¬ 

bedded arrays, or a cell-library, the 
technology includes a high-perfor¬ 
mance clock distribution approach that 
employs a patented fishbone-like clock 
drive grid and a proprietary clock dri¬ 
ver. The driver can power 10,000 flip¬ 
flops with a worst-case skew of less 
than 100 ps, and the clock grid can be 

Unifying The System-Chip Industry 

The Virtual Socket Interface (VSI) Alliance consists 
of many companies that have banded together to 
represent four industry areas: electronic design au¬ 

tomation (EDA), systems companies, ASIC suppliers, 
and intellectual property (IP) or software providers. 
The Alliance’s goal is to unify the system-on-a-chip in¬ 
dustry and the technical standards required to enable 
the mixing and matching of IP from multiple sources. 
This unification is expected to increase the system-chip 
industry growth and enable better, faster, more com¬ 
plex chips to be designed in less time, explains John B. 
Gallagher, marketing director, CAD and design 
methodology, LSI Logic Corp., Milpitas, Calif. 

According to its charter, the Alliance is targeted at 
defining, developing, authorizing, testing, and promot¬ 
ing open standard specifications relating to data for¬ 
mats, test methodologies, and interfaces. By doing so, it 
believes it will be easier, more expeditious to mix and 
match and, otherwise, reuse IP blocks from different 
companies to design and develop system-level ICs. 
On the other hand, the charter clearly states that the 

Alliance doesn’t intend to develop specifications relat¬ 
ing to the internal design of IP blocks, functional archi¬ 
tectures of subsystem components, fabrication 
processes, and methods, algorithms, or techniques for 
EDA tools. However, the organization has set forth the 
idea of creating intra- and inter-company worldwide IP 
networks intended to facilitate quick identification, 
evaluation, exchange, and design-in of IP in the form of 
system-level macros, cores, or megacells. 

According to its published plans, states Gallagher, 
the Alliance is expected to develop open IP design in¬ 
terface and productization standards. It is said the 
group will employ a rapid prototyping approach to the 
development of de facto standards that combine practi¬ 
cal design experiences of semiconductor vendors, sys¬ 
tems companies, independent IP providers, and EDA 
vendors. Standards work has begun with the Alliance’s 
baseline proposal called the virtual socket interface. 
The Alliance’s most promising role is to provide a 

common language and forum for companies involved in 
IP creation and use. Another role is for it to be a stan-
dards-setting organization to establish test and integra¬ 

tion processes for IP. The interoperability of IP has a 
definite need to be defined and rigorously implemented. 
As OEMs obtain IP from various sources, they will en¬ 
counter issues dealing with test, design methodology, 
and with the level of interaction and support required 
for various abstractions created for the cores them¬ 
selves. Setting up this level of standardization is a step 
in the right direction and is essential to help the indus¬ 
try grow and develop even further. 

In the pursuit of these admirable goals, warns Gal¬ 
lagher, wrong directions can be inadvertently taken. For 
example, some members may unfortunately view the Al¬ 
liance as a repository of free IP exchange across any and 
all companies. Investments many companies have made 
in their IP is too great to share freely. Of course, this pre¬ 
cludes exchanging IP based on paid licensing. More to the 
point, a $5000 membership should not provide open access 
to IP portfolios worth billions of engineering dollars. 

Safeguarding high-value IP is paramount, continues 
Gallagher. Veteran ASIC suppliers have worked closely 
with major EDA vendors for years to put in place en¬ 
cryption schemes and protection processes for IP within 
third-party design environments. The more value the IP 
has, the more protection it demands because it is a vital 
element in an ASIC vendor’s business strategy. 

Most ASIC vendors and system-on-a-chip suppliers 
focus primarily on developing IP tuned to their unique 
process technologies. Then, at secondary and tertiary 
levels and where it makes good business sense, they li¬ 
cense IP from other vendors to provide systems cus¬ 
tomers the proper blend of embedded functions to com¬ 
ply with their engineering requirements. Thus, it is 
important for the Alliance, as it moves further into its 
goals, that clear delineation be made between high-
value IP and what can be regarded as mid-to-low value 
IP that is regularly licensed among various companies. 

Alliance members or chipless EDA vendors that of¬ 
fer free IP over the World Wide Web generally don’t 
have high-value IP. In this deep-submicron technology 
era, it does not make good business sense for OEMs to 
leave major IP and technology decisions to newcomers 
who have not resolved many emerging issues dealing 
with high-value IP. 
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DIGITAL DESIGN SYSTEM-ON-A-CHIP DESIGN 

segmented into several independently 
clocked subgrids to ease chip layout. 
The fishbone design includes a built-in, 
self-balancing clock load function that 
helps minimize clock skew. The com¬ 
pany offers high-performance PLL 
megacells that have a lock range of 60 
to 200 MHz (at 125 MHz, the internal 
clock has a jitter of less than 100 ps). 

Also pushing its process technology 
to 0.35 pm is Oki Semiconductor. It offers 
a combination of cell-based and sea-of-
gates ASIC capabilities as part of its 
MSM13Q0000/MSM14Q0000 families. 
Optimized for 3.3-V operation, the ASIC 
structures are based on the cell-based 
array architecture developed by Silicon 
Architects (now part of Synopsys Inc.). 

The CBA structures are supported by a 
library of macros optimized for logic syn¬ 
thesis. Memory blocks can be created 
with memory compilers that can gener¬ 
ate single- and dual-ported R AMs. 

In the CBA architecture, groups of 
compute and driver cells are set up in 
“mirrored” subarrays on the sea-of-
gates chips (Fig. 3). The compute cells 

Verifying System-On-A-Chip Designs 

Ideally, designers implementing systems-on-a-chip would like to verify an entire design in one shot and achieve 
complete first-time functional correctness of both digital 

and analog circuitry. However, no single EDA tool or algo¬ 
rithm can accomplish this. Consequently, systems engi¬ 
neers have to resort to dividing the design into different 
parts, often simulating each one separately. 

This scenario, explains Tedd Corman, director of busi¬ 
ness systems development at Precedence Inc., Campbell, 
Calif., splinters into two major issues, which in turn pose 
certain challenges to the systems engineer. First, there are 
multiple technologies involved in system-on-a-chip designs: 
different analog and digital blocks, communications blocks, 
DSP, embedded processors, dataflow blocks, a myriad of 
other cores, and lesser megacells and cells. Second, there 
are multiple vendors supplying specific solutions for design 
verification of each of those different technologies. For ex¬ 
ample, there’s a vendor with simulation expertise for the 
communications block; another has know-how at the tran¬ 
sistor level for power and timing analysis; and yet another 
has specific expertise at gate- and behavioral-level analysis. 

Each of these two issues, continues Corman, indepen¬ 
dently or in combination, prevent designers from simulat¬ 
ing the system-on-a-chip. Either there are no well-defined 
interfaces between the technologies required—analog and 
digital, for instance—and/or simulators designed for each 
technology are incompatible with each other. As a result, 
designers use assumptions to bridge the gaps between 
technologies and simulators while verifying, in isolation, 
each piece of the system-on-a-chip. 

While the assumptions made may initially seem benign, 
they can lead to design verification results that are inaccu¬ 
rate in subtle but critical ways. For instance, erroneous re¬ 
sults of a functional analysis may be used to stimulate tran¬ 
sistor-level or timing or power analysis. That analysis may 
indicate total power consumption at a certain level and as a 
result a certain type of packaging technology is selected 
and the design fabricated. When the first chips arrive, they 
may initially check out “OK,” but later in the field, could 
show signs of premature failure due to overheating under 
certain conditions. 

To avoid such a scenario, system designers must pick 
and choose model technologies, simulators and simulation 
methodologies very carefully. Critical questions to ask in¬ 
clude: Where do simulation models come from? In what 
languages are those models written? Do the languages pro¬ 

vide enough accuracy? And most importantly, are they 
compatible with other modeling techniques used and how 
will the different models interact? This last question is af¬ 
fected most by the simulation methodology chosen. 

The most prevalent methodology is to separately run 
multiple simulators for each type of model used in the veri¬ 
fication process. This minimizes concern about model inter¬ 
action, but only yields information specific to the blocks of 
the design for which the individual simulators have run. In 
this instance, the integrity of the simulation results are 
questionable since assumptions must be made about the re¬ 
lationship between the simulators for different model 
types. The designer is not given a complete picture of the 
entire design’s performance or correctness. 

Another simulation approach that is equally as taxing 
and challenging is the so-called “gold standard” or desig¬ 
nated simulator of choice. This can be either a proprietary, 
in-house developed tool or an agreed-upon commercial 
standard. In the latter, designers are trained and expected 
to use the particular simulator, even if it is less than optimal 
for a given design flow. Sometimes, costs associated with 
using a simulator other than this standard are prohibi¬ 
tive—in such instances, designers may have no alternative 
other than to use inadequate simulation models to avoid the 
cost of retraining and buying new simulation tools. 

There is a third alternative. A growing number of de¬ 
signers are moving toward co-simulation as the more ef¬ 
ficient way for verification. Co-simulation extends con¬ 
ventional simulation so that models or intellectual 
property from multiple sources, multiple levels of model 
abstraction, and multiple vendors’ simulation tools can 
be used together, simultaneously. 
Corman explains “co-simulation is the real-time con¬ 

nection of two or more simulators linked by a synchro¬ 
nization algorithm built into a simulation backplane. 
These backplanes use standard protocols that are techno¬ 
logically independent of any simulator that has been inte¬ 
grated into the simulation environment. This methodol¬ 
ogy opens the door to unified control and permits the 
system engineer to expand or change the simulation con¬ 
figuration, but without retraining or changing the design 
verification flow. Design problems can be identified early 
before being propagated throughout the design. Co-simu-
lation provides more comprehensive verification with 
minimal overhead. That enables designers to obtain reli¬ 
able verification without making dangerous assumptions. 
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ONE-CHIP SYSTEM) DIGITAL 

each consist of eight transistors (four p-
and four n-channel devices) optimized 
for logic, while the driver cells contain 
four larger transistors (two p- and two 
n-channel devices) that are optimized 
to drive heavy loads. On the fixed gate¬ 
array options, arrays with over 1 mil¬ 
lion raw gates are available. With four 
layers of metal interconnections, the 
company estimates the usable gate 
count at just over 60%. For cell-based 
designs, the company offers a large va¬ 
riety of megacells, including ARM 
RISC processors, and synchronous and 
asynchronous memory blocks. 

Trimming Standby Power 
For low-voltage systems, designers 

are looking at potential solutions to the 
problem caused by lowering the 
threshold voltage. The threshold has 
to be lowered to allow for low-voltage 
operation, but as a result, leakage cur¬ 
rent increases, and that does not bode 
well for portable systems. Thus, new 
schemes are being examined—one ap¬ 
proach creates variable thresholds in 
which on-chip circuitry senses the 
state of the logic and will switch the 
threshold level of the transistors in the 
logic circuits to the appropriate value. 
When the logic is off, the threshold 
voltage is increased, and when the 
logic is active, the threshold voltage 
value is decreased. Several experi¬ 
mental chips have been fabricated to 
explore this scheme, and it is expected 
it to be practical by late 1999. 

One such project at Toshiba started 
with a 0.3-pm gate array and switches 
the threshold level between 0.7 and 0.3 
V, depending on the logic state. The 
scheme employs MOS switch transis¬ 
tors for the active mode and a self-sub-
strate bias circuit for the standby 
mode. This scheme keeps the leakage 
levels low during standby. The key con¬ 
cern about the approach is the time re¬ 
quired to switch between threshold 
values—it currently takes about 100 ps 
to switch from active to standby, and 
just 100 ns to switch from standby to 
active values. The active-to-standby 
time must be reduced to take advan¬ 
tage of the technology. 

How Valuable Circle 
Highly 490 
Moderately 491 
Slightly 492 
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freq, range. 1 to 11V for POS-25, 1 to 20V 

Price 
(Qty.5-49) 
$ ea. 

16.95 
11.95 
11.95 
11.95 
11.95 
11.95 
13.95 
13.95 
13.95 
14.95 
16.95 
16.95 
14.95 
14.95 
14.95 

Freq. Range 
(MHz) 

15-25 
25-50 

37.5-75 
50-1 CO 
75-150 

100-200 
150-280 
200-380 
300-525 
485-765 
500-900 
685-1025 
750-1060 
975-1400 
1370-2000 

Model 

nev^OS-25 
POS-50 
POS-75 
POS-100 
POS- 150 
POS-20O 
POS-300 
POS-400 
POS-535 
POS-765 

NEWPOS-900W 
POS- 1025 
POS- 1060 
POS- 1400 
POS-2000 
*Max. Current (mA) 0 BV DC. 
Notes: Tuning voltage 1 to 16V required to cover 

Harmonics 
(dBc) 

Typ. 

-26 
-19 
-27 
-23 
-23 
-24 
-30 
-28 
-26 
-21 
■26 
-23 

Phase Noise 
(dBc/Hz) 

SSB @10kHz Typ. 

-105 
-110 
-110 
-107 
-103 
-102 
-100 
-98 
-93 
-85 
-95 
-84 
-90 
-95 
-95 

Current (mA) 
@+12VDC 

Max. 

20 
20 
20 
20 
20 
20 
20 
20 
20 
22 
25 
22 
30* 
(30* . 
30* 

for POS-1060 to -2000. 3dB modulation bandwidth for POS-25 is 60kHz, POS-50 to -1025 
is 100kHz, and POS-1060 to -2000 is 1MHz (all typ). Operating temperature range: -55°C to 
+85°C. 5V tuning models availap'9 Consult RMF Designer's Guide or call M6l-Crcuits 
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IDEAS FOR DESIGN 

Circle 520 

Single-Supply Op-Amp Input 
Bias-Current Cancellation 

W. STEPHEN WOODWARD 

Venable Hall, CB3290, University of North Carolina, Chapel Hill, 
NC 27599-3290; e-mail: woodward@net.chem.unc.edu. 

Op-amp performance has advanced 
dramatically during recent years, 
but the relative advantages be¬ 

tween bipolar input amplifiers and FET 
types remain the same. FET input 
parts are still characterized by superior 

1. Presented last year in Bob Pease's April 

Fool's column (it actually appeared in 

ELECTRONIC DESIGN'S March 18th, 1996 

issue) as a brain teaser for readers, this 

circuit could actually be used to produce a tiny 

amount of negative current where no other 

negative voltage source exists. 

bias current specifications, while bipo¬ 
lar devices retain the edge for better 
offset voltage tolerances. For example, 
no non-chopper F E Ik can match the 80 
pV and 400 nV/°C number's of the bipo¬ 
lar, single-supply LT1013A. 

Unfortunately, the large 20-nA (typ¬ 
ical) input bias requirement of the T013 
(although already better than most sin¬ 
gle-supply bipolar op amps) makes it 
unsuitable for many applications, such 
as low-level integrate-and-hold cir¬ 
cuits, for which it would otherwise be 
ideal. Moreover, standard bias current 
cancellation tricks, tremendously effec¬ 
tive techniques that are integrated on-
chip in dual-supply amplifiers like the 
OP177 and LT1028, don’t work for posi¬ 
tive-supply-only devices because the 
input networks of single-rail amplifiers 
need a bias current sink. It’s obviously 
impossible to sink current from an in¬ 
put pin that’s already referenced to the 
negative rail. Obviously. 

2. Ideal for inverting-amplifier applications, this circuit acts a bias canceller for single-rail op 

amps, providing the bias-current sink needed by their input networks. 

At least I always thought this was 
impossible. But that was before I read 
Bob Pease’s column (“What’s All This 
R-C Filter Stuff, Anyhow?” elec¬ 
tronic design, March 18, 1996, p. 123) 
in which he presented a bizarre circuit 
(Fig. 7) as an April 1st joke brain 
teaser. Amazingly, if the base-emitter 
junction of any ordinary silicon npn 
transistor is forced to zener and 
thereby sink a positive emitter cur¬ 
rent (Ie), a small negative collector cur¬ 
rent (Ic = -1,710,000) will flow even if 
the collector is as much as a few tenths 
of a volt below ground! Good joke! The 
reader gets the definite impression, 
however, that Mr. Pease doesn’t think 
this circuit has much practical poten¬ 
tial except for baffling and confusing 
poor unsuspecting analog EEs. But I 
think it’s perfect for making a tiny 
amount of negative current where no 
other negative voltage source exists. 

This is exactly the function per¬ 
formed by QI and Q2 in Figure 2. Al 
adjusts Q3’s base voltage until the 
drive to Qi’s emitter produces just 
enough negative collector current to 
balance the = -20-nA bias current at 
Al pin 2. By doing so, it produces a 
similar current at Q2’s collector and, 
therefore, A2 pin 6. If R4 is adjusted to 
compensate for asymmetry between 
the Al-Ql and A2-Q2 pairs, A2’s bias 
can be nulled exactly to zero. Notice 
that the signal inversion provided by 
Q3 negates the inversion imposed by 
QI and Q2, where emitter-going-posi¬ 
tive = collector-going-negative. 

Changes in Al’s and A2’s bias cur¬ 
rents due to temperature changes and 
aging can be expected to track well. 
And if QI and Q2 are closely coupled 
thermally, the nulling of A2’s bias cur¬ 
rent will be stable with time and tem¬ 
perature. This makes bias-nulled A2 a 
terrific candidate for inverting-ampli¬ 
fier applications where both voltage 
and current offset errors are of critical 
interest. 
No fooling. 

VOTE! 

Read the Ideas for Design in this 
issue, select your favorite, and 
circle the appropriate number on 
the Reader Service Card. The 
winner receives a $300 Best-of-
Issue award. 



IDEAS FOR DESIGN 

Circle 521 

Battery-Current Monitor 
Operates "Over The Top" 

WILLIAM JETT 

Linear Technology Corp., 1630 McCarthy Blvd., 
Milpitas, CA 95035-7417; (408) 432-1900; fax (408) 434-0507. 

IFD Winner 
Klaus Achleitner, University of 
Cape Town, Dept, of Chemistry, 
Rondebosch 7700, Cape Town, 
South Africa, email: Klaus@ 
psipsy.uct.ac.za. The idea: “PM 
DC Motor Speed Control.” 
Novermber 18, 1996 Issue. 

The bidirectional current sensor shown takes advan¬ 
tage of the extended com¬ 

mon-mode range (greater than 
90 dB) of the LT1495 dual op 
amp, to sense currents in and 
out of a 12-V battery while op¬ 
erating from a single 5-V sup¬ 
ply (see the figure). This is pos¬ 
sible because U1 features “over 
the top” operation—the ability 
to operate normally with inputs 
above the positive supply. 

During the charge cycle, op 
amp UI A controls the current 
in QI so that the voltage drop 
across RA is equal to II x R^^. 
This voltage is amplified at the This bidirectional current sensor monitors both charge and discharge 

charge output by the ratio of currents in battery-powered circuits. 

Ra to Rß. During this cycle, 
amplifier U1B sees a negative 
offset, which keeps Q2 off and 
the discharge output low. Dur¬ 
ing the discharge cycle, U IB 
and Q2 are active and operation 
is similar to the charge cycle. 
Although a 12-V battery is 
shown in the diagram, the cir¬ 
cuit will operate equally well 
with battery voltages up to 36 
V, the maximum input voltage 
for the op amp. The circuit has 
the added advantage of very 
low power consumption. In the 
absence of any charge or dis¬ 
charge current, the circuit 
draws only 2 pA, the quiescent 
current of the two amplifiers. 

Circle 522 

Full-Duplex Optical 
RS-232 Connector 

W. STEPHEN WOODWARD 

Venable Hall, CB3290, University of North Carolina, 
Chapel Hill, NC 27599-3290; e-mail: woodward@net.chem.unc.edu. 

Situations in which the reliability of 
data communications can benefit 
from optical isolation are rather 

common. But the circuit described 
here was designed in response to an 
application with the unusual need to 
optically couple the actual serial con¬ 
nection itself. In the application, micro-
processor-controlled apparatuses are 
deployed at shallow underwater sites 
in river estuaries and salt marshes. 
These rigs are designed to collect gas 
samples from the estuarine sediment 
over time intervals ranging from days 
to weeks. Periodically, a field worker 
will visit the sampling sites in a small 

boat and use a laptop PC to communi¬ 
cate commands to the sampler micro¬ 
controller memory. The problem ad¬ 
dressed by the circuit shown here is 
how to provide a drown-proof means of 
connecting the RS-232 interfaces of 
the microcontroller and laptop. 

Although connectors are available 
that can tolerate saltwater submer¬ 
sion while mated, this application 
needs one that’s compatible with lying 
open underwater while waiting be¬ 
tween data collection visits. The com¬ 
bination of RS-232 voltage levels and 
water on connector pins will drive ag¬ 
gressive electrolytic corrosion 

processes capable of digesting even 
the best gold plating. Plus there’s the 
fun prospect of trying to clean and dry 
a wet, salty connector while bobbing 
around in an open boat. No such diffi¬ 
culties can arise, of course, if the “con¬ 
nector” used has neither voltages to 
short out nor metal pins to corrode. 

This “optical connector” therefore 
replaces the usual serial electrical 
connections with LED/phototransis-
tor electrooptical pairs. For example, 
data originating from the left-hand 
RS-232 port #1 drives IRLED D3. 
Positive-going “space” bits forward¬ 
bias D3, and the resulting emission 
causes conduction in Q3. The pho¬ 
tocurrent is amplified by Q4 and re¬ 
layed to the receive side of the right¬ 
hand port #2. Saturation of the Q3/Q4 
pair is prevented by clamp diodes D7 
and D8. This greatly speeds up the 
turn-on/turn-off times of normally 
slow phototransistors like the PN168, 
and makes possible reliable 9600-baud 
operation. D5, Q2, QI, etc., take over 
for data flow in the opposite direction. 

Assembly of the connector has all 



FIRST 2.7V 10-BIT ADCs 
USE LOWEST POWER 

1OOpA @ IDksps, 1pA Power-Down—Ideal for Portable Devices 
For portable applications, look to Maxim’s ADCs for your lowest power, lowest voltage, and smallest size solutions. The 
MAX 148/MAX 1249 reduce power requirements in 3V, 10-bit applications. They are the lowest power 3V ADCs available 
and the first to operate down to +2.7V. Now Maxim has added internal voltage reference versions to this product family: 
the MAX1248 and MAX149. Each device features a 3-wire serial interface and space-saving package. The 8-channel 
MAX148/MAX149 come in a 20-pin SSOP, while the 4-channel MAX 1248/MAX1249 come in an even smaller 16-pin 
QSOP (about the same area as an 8-pin SOIC). 

♦ +2.7V to +5. 25V Operation—Guaranteed! 

♦ Internal Voltage Reference Versions: 
MAXI 49/MAX1 248 

♦ Ultra-Low Supply Current (Excluding Iref): 
0.9mA @ 133ksps 
10OpA @ 10ksps 
10pA @ 1 ksps 

♦ 20-Pin SSOP Package MAX148/MAX149 

♦ 16-Pin QSOP Package MAX1248/MAX1249 

♦ Pin-Compatible 12-Bit Upgrades Available 

CONVERSION RATE (ksps) 

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 
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IDEAS FOR DESIGN 

A submersible optically isolated serial connector has neither voltages to short out nor metal pins to corrode. 

active components except for Q2, Q3, 
D3, and D5 mounted in the electronic 
enclosures of their respective comput¬ 
ers. Therefore, only the optical compo¬ 
nents themselves had to be separately 
waterproofed, which was accom¬ 
plished using heatshrink tubing and 

waterproof glue. Minor modification of 
inexpensive AMP Inc. nylon connec¬ 
tor bodies provided a mechanical foun¬ 
dation for mounting and holding the 
LEDs and phototransistors in ade¬ 
quate alignment to provide enough 
coupled gain— once the submerged 

connector is fished up and the seaweed 
shaken out, that is! 

The optical connector should prove 
useful in any application in which a ro¬ 
bust weather-and-waterproof, galvani¬ 
cally isolated, field-mateable connection 
is needed; not only submarine ones. 

Cirtle 523 

IR Sensor Wakes Up 
Larger System 

JOHN WETTROTH 

Maxim Integrated Products, 120 San Gabriel Dr., 
Sunnyvale, CA 94086; (408) 737-7600. 

The sensor/monitor circuit shown ! device (see the figure). Its purpose is 
draws so little supply current I to “wake up” the host system when 
that it can remain on continu- I infrared (IR) signals are detected, 

ously in a notebook computer or PDA ! The circuit’s ultra-low current drain 

(4 u A maximum, 2.5 pA typical) is pri¬ 
marily that of the comparator/refer-
ence device ICI. 

The circuit is intended for the non¬ 
carrier systems common in Infrared 
Data Association (IrDA) applica¬ 
tions, and it operates with carrier 
protocols such as those of TV remote 
controllers and Newton/Sharp ASK 
(an Amplitude Shift Keying protocol 
developed by Sharp and used in the 
Apple Newton). The range for 
115,000-baud IrDA is limited to about 
six inches, but for 2400-baud IrDA, it 
improves to more than one foot. 

Bright flashes usually cause false 



CUT POWER TO 460mW • 
WITH THE ONLY COMPLETE 3V, 622Mbps 

SDH/SONET CHIPSET! 
3-Chip Receiver Set Includes Preamp, COR with Postamp, and Deserializer 

Thanks to Maxim’s proprietary 27GHz bipolar-process technology, the new MAX3664 transimpedance amplifier, 
MAX3675 clock-recovery and limiting amplifier, and MAX3680/MAX3681 deserializers reduce power and size in 
622Mbps SDH/SONET applications. Maxim’s SDH/SONET three-chip receiver set accomplishes all this while easily 
meeting stringent Bellcore and ITU specifications. 

SAVE POWER SAVE SPACE 

MAX3664 
(8-pMAX) 

MAX3675 
(32-TQFP) 

MAX3680 
(24-SSOP) 

Complete 3V, 622Mbps Chipset Specifications 

PART FUNCTION 
Vcc RANGE 

(V) 

POWER 

(mW) 

EV KIT 

AVAILABLE 
PACKAGE 

MAX3664 Transimpedance Amplifier 3.0 to 5.5 80 Yes 8-pin pMAX 

MAX3675 
Clock and Data Recovery with 

Limiting Amplifier 
3.0 to 5.5 215 Yes 32-pin TQFP 

MAX3680 1:8 Deserializer 3.0 to 3.6 165 Yes 24-pin SSOP 

MAX3681 1:4 Deserializer 3.0 to 3.6 265 Yes 28-pin SSOP 

CALL TOLL-FREE 1-800-998-8800 for a Free Sample 

NOW AVAILABLE! 

FREE FULL UNE DATA CATALOG 

ON CD-ROM 

6:00 a.m. - 6:00 p.m. Pacific Daylight Time 
http://www.maxim-ic.com 
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IDEAS FOR DESIGN 

PICO 
Low Profile .2" ht. 
Surface Mount 
Transformers & 

Inductors 

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

126 

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

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

Delivery-
stock to one week 

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

See EEM 
or send direct 

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

in NY call 914-738-1400 
n  FAX 914 738 8225 

rlw SZ Electronics, Inc. 
143 Sparks Ave., Pelham, N.Y. 10803-1837 

F Mail-HLSC 73A @prodigy com 

READER SERVICE 173 

Vcc Vcc VCc2.5to11V 

This low-quiescent-current circuit (4 pA maximum) interrupts the host processor when it detects 

an IR signal. Applications include IrDA-compatible devices, TV remotes and Newton/Sharp ASK. 

triggers. Otherwise, the immunity to 
ambient light is very good. To handle 
occasional false triggers, the system 
simply looks for IR activity after 
waking and then goes back to sleep if 
none is present. 
The sensor shown (DI), a rela¬ 

tively large-area photodiode pack¬ 
aged in an IR-filter material, pro¬ 
duces about 60 pA when exposed to 
heavy illumination (and 0.4 V when 
open-circuited). Most such photodi¬ 
odes are acceptable in this circuit. Op¬ 
eration is in the photovoltaic mode 
(without applied bias). This mode is 
slow and not generally used in photo¬ 
diode circuits, but speed isn’t essen¬ 
tial here. The photovoltaic mode sim¬ 
plifies the circuit and saves a 
tremendous amount of power. In a 
more conventional (photoconductive) 
configuration, photo currents caused 
by ambient light and sourced by the 
bias network would increase the qui¬ 
escent current about ten times. 
VREF and the R3/R4 divider intro¬ 

duce an 18-mV bias between the com¬ 
parator inputs. Derived from the ref¬ 
erence, this bias is independent of the 
supply voltage. To suppress 60-
Hz/120-Hz hum and other low-fre¬ 
quency disturbances, C3 and the 
R3/R4 divider form a high-pass net¬ 
work whose cutoff frequency is 700 
Hz. C3 is normally charged to VREF 
minus the 18-mV bias, and any volt¬ 
age produced by photocurrent 
through R2 adds to the voltage on C3. 

Consequently, any IR signal across 
R2 that exceeds the 18-mV threshold 
trips the comparator and causes its 
output to go low (18 mV represents a 

good trade-off between range, noise 
immunity, and de stability). The low 
value of R2 prevents saturation of the 
photodiode in ambient light. If satu¬ 
ration is an issue, the R2 value can be 
lowered further—with a penalty in 
sensitivity and a boost in speed. 

The comparator’s input offset volt¬ 
age (10 mV maximum) sets worst¬ 
case extremes of 6 mV and 28 mV for 
the IR trip threshold, but this spread 
isn’t as big an issue as one might 
imagine. Typical spreads are much 
smaller than the maximums, and typ¬ 
ical IR signals generate more than 60 
mV. A variation in offset affects the 
amount of overdrive, which therefore 
affects only the comparator’s speed of 
response. 

The circuit’s output can trip a set¬ 
reset flip-flop or interrupt a sleeping 
processor. The optional HCMOS gate 
(preferably a Schmitt-trigger type) 
can improve the output rise/fall times 
with very little effect on the overall 
quiescent current. 

To provide high quality design 
ideas in each issue, we depend 
heavily on participation from 
individual authors. Send your 
Ideas for Design submission 
today to: 

Ideas for Design Editor 
Electronic Design 
611 Route 46 West 
Hasbrouck Heights, NJ 07604. 



INDUSTRY’S ONLY 5-PIN SOT 
CMOS SWITCHES WITH 2OÍ2 

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 (NO) 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 

COM— '— V+ 

CONTROL 

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— t— v+ 

NC—IÂŒ 

■Hl 
CONTROL 

LOGIC 
INPUT 

SWITCH STATE 

MAX4503/16 MAX4504/17 

Low OFF ON 
High ON OFF 

PART FUNCTION 

OPERATING 

SUPPLIES 

(V) 

ON-RESISTANCE 

(L2 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 -Sent 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 

6:00 a.m. - 6:00 p.m. Pacific Daylight Time 
http://www.maxim-ic.com 
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For Small-Quantity Orders Call (408) 737-7600 ext. 3468 

NOW AVAILABLE! 

FREE FULL LINE DATA CATALOG 

ON CD-ROM 

MasterCard® and Visa® are accepted for evaluation kits and small-quantity orders. 

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086, (408) 737-7600, FAX (408) 737-7194. 
Distributed by Allied, Arrow, Bell, CAM RPC, Digi-Key, Elmo, Hamilton Hallmark, Nu Horizons, and Zeus. 
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MEETINGS 

MAY 1998 
IEEE/IAS Industrial & Commercial Power 

Systems Technical Conference (l&CPS), May 

4-7. Edmonton, Alberta, Canada. 
Contact Marty Bince, Modicon 
Canada Ltd., 5803 86th St., Edmon¬ 
ton, Alberta T6E 2X4, Canada; (403) 
468-6673; fax (403) 468-2925. 

IEEE International Conference on Acoustics, 

Speech & Signal Processing (ICASSP '98), 

May 12-15. Seattle Convention Center, 
Seattle, WA. Contact Les E. Atlas, 
Dept. EE(FT 10), University of Wash¬ 
ington, Seattle, WA 98195; (206) 685-
1315; fax (206) 543-3842; e-mail: at-
las@ee.washington.edu. 

JUNE 1998 
IEEE/MTT-S International Microwave 

Symposium (MTT 98), June 7-12. Balti¬ 
more Convention Center, Baltimore, 
MD. Contact Steven Stitzer, West¬ 
inghouse Electric Corp., P.O. Box 
1521, MS 3T15, Baltimore, MD 21203; 
(410) 765-7348; fax (410) 993-7747. 

USENIX 1998 Technical Conference, June 

13-17. Marriott Hotel, New Orleans, 
LA. Contact USENIX Conference 
Office, 22672 Lambert St., Suite 613, 
Lake Forest, CA 92630; (714) 588-
8649; (714) 588-9706; e-mail: confer-
ence@usenix.org; Internet: 
http://www.usenix.org. 

JULY 1998 
IEEE International Geoscience & Remote 

Sensing Symposium (IGARSS '98), July 6-10. 

Sheraton Seattle, WA Contact Tammy I. 
Stein, IGARSS Business Office, 2610 
Lakeway Dr., Seabrook, TX 77586-1587, 
(281) 291-9222; fax (281) 291-9224; e-mail: 
tstein@phoenix.net. 

IEEE Power Engineering Society Summer 

Meeting, July 11-17. Sheraton Hotel, 
San Diego, California. Contact Terry 
Snow, San Diego Gas & Electric, P.O. 
Box 1831, San Diego, California 
92112; (619) 696-2780; fax (619) 699-
5096. 

IEEE Power Engineering Society Summer 

Meeting, July 12-16. Sheraton San 
! Diego Hotel & Marina, San Diego, 
California. Contact Terry Snow, San 
Diego Gas & Electric, Post Office Box 
1831, San Diego, California 92112; 
(619) 696-2780; fax (619) 699-5096; e-
mail: t.snow@ieee.org. 

SPIE's Annual Meeting & Optical Instru¬ 

mentation Show, July 19-24. San Diego, 
CA. Contact SPIE Exhibits Dept., 
P.O. Box 10, Bellingham, WA 98227-
0010; (360) 676-3290; fax (360) 647-
1445; e-mail: exhibits@spie.org. 

IEEE Nuclear & Space Radiation Effects 

Conference (NSREC '98), July 20-24. New¬ 
port Beach, CA. Contact Jim 
Schwank, Sandia National Laborato¬ 
ries, P.O. Box 5800, MS-1083, Albu¬ 
querque, NM 87185-1083; (505) 844-
8376; fax (505) 844-2991; e-mail: 
schwanjr@sandia.gov. 

AUGUST 1998 
AUTOTESTCON '98, Aug. 24-27. Salt 

Palace Convention Center, Salt Lake 
City, UT. Contact Robert Myers, My-
ers/Smith Inc., 3685 Motor Ave., 
Suite 240, Los Angeles, CA 90034; 
(310) 287-1463; fax (310) 287-1851; 
e-mail: bob.myers@ieee.org. 

OCTOBER 1998 
IEEE International Conference on Systems, 

Man, & Cybernetics, Oct. 12-14. Hyatt Re¬ 
gency La Jolla, La Jolla, California. 
Contact M.A. Jafari, Dept, of Indus¬ 
trial Engineering, Rutgers Univer¬ 
sity, Post Office Box 909, Piscataway, 
New Jersey 08855; (908) 445-3627; 
(908) 445-5467; e-mail: jafari@gan-
dalf.rutgers.edu. 

NOVEMBER 1998 
Photonics East & Electronic Imaging Inter¬ 

national Exhibition, Nov. 1-6. Boston, 
Massachusetts. Contact SPIE Ex¬ 
hibits Dept., P.O. Box 10, Belling¬ 
ham. WA 98227-0010; (360) 676-3290; 
fax (360) 647-1445; e-mail: ex-
hibits@spie.org. 

Voice, Video & Data Communications Con¬ 

ference & Exhibition, November 1-6. Bos¬ 
ton, Massachusetts. Contact SPIE 
Exhibits Dept., Post Office Box 10, 
Bellingham, Washington 98227-0010; 
(360) 676-3290; fax (360) 647-1445; e-
mail: exhbits@spie.org. 

IEEE Global Telecommunications Confer¬ 

ence (Globecom '98), Nov. 9-13. Sydney, 
Australia. Contact Sam Reisenfeld, 
School of Electrical Engineering, Uni¬ 
versity of Technology, Sydney, P.O. Box 
123; Broadway, NSW 2007, Australia; 
+61 2-330-2435; e-mail: samr@trnas-
mit.ee.uts.edu.au. 

DECEMBER 1998 
12th Systems Administration Confer¬ 

ence (LISA '98), December 6-1 1. Mar¬ 
riott Hotel, Boston, Massachusetts. 
Contact USENIX Conference Of¬ 
fice, 22672 Lambert Street, Suite 
613, Lake Forest, California 92630; 
(714) 588-8649; (714) 588-9706; e-
mail: conference@usenix.org; Inter¬ 
net: http://www.usenix.org. 

JANUARY 1999 
Annual Reliability & Maintainability Sym¬ 

posium (RAMS), Jan. 19-21. Washington 
Hilton, Washington, DC. Contact 
V.R. Monshaw, Consulting Services, 
1768 Lark Lane, Cherry Hill, NJ 
08003; (609) 428-2342. 

IEEE Power Engineering Society Winter 

Meeting, Jon. 31 -Feb. 4. New York, NY. 
Contact Frank Schink, 14 Middle¬ 
bury Lane, Cranford, New Jersey 
07016; (908) 276-8847; fax (908) 276-
8847. 

FEBRUARY 1999 
Photonics West, February 6-12. San 

Jose, CA. Contact SPIE Exhibits 
Dept., P.O. Box 10, Bellingham, 
Washington 98227-0010; (360) 676-
3290; fax (360) 647-1445; e-mail: ex-
hibits@spie.org. 

IEEE International Solid-State Circuits Con¬ 

ference (ISSCC '99), February 15-17. San 

Francisco Marriott, San Francisco, 
California. Contact Diane Suiters, 
Courtesy Associates, 655 15th St., 
N.W., Washington, DC 20005; (202) 639-
4522; fax (202) 347-6109; e-mail: 
isscc@coutesyassoc.com. 

MARCH 1999 
Southeastcon '99, Mar. 25-29. Mar¬ 

riott Resort Hotel, Lexington, 
Kentucky. Contact Don Hill, 1676 
Donelwal Drive, Lexington, Ken¬ 
tucky 40511-9021; (606) 257-8487; 
fax (606) 323-1034; e-mail: 
d.w.hill@ieee.org. 

MAY 1999 
IEEE/IAS Industrial & Commercial Power 

Systems Technical Conference (l&CPS), May 

3-6. Nuggett Hotel, Sparks, 
Nevada. Contact Kerry Flannigan, 
Sierra-Nevada Power Co., Post Of¬ 
fice Box 10100, Reno, Nevada 
89520; (702) 689-4848; fax (702) 689-
4139. 
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FIRST OP AMP + COMPARATOR + REFERENCE 
IN A SINGLE 8-PIN PACKAGE! 

Single Supply, Operates Down to 2.7V, Consumes Only 7pA 

• Rail-to-Rail Output Swing 
• Drives 1OOOpF Capacitive Loads 
• Uncommitted I/O 

+ 
• CMOS-Compatible Output 
• ±3mV Internal Hysteresis 
• Uncommitted I/O 

+ 
• 1.2V Reference 
• ±2% Accurate Over Temp. 

Three Building-Block ICs 
Integrated Into 

One! 

Choose the Ideal pPower Building Block for Your Application 

* 1000 pc recommended resale. FOB USA. pMAX package dimensions: 0. 196' x 0.120* x 0.044* 

7ki>JXi7ki 
For Small-Quantity Orders Call (408) 737-7600 ext. 3468 

NOW AVAILABLE! 

FREE FULL UNE DATA CATALOG 

ON CD-ROM 

FREE Op Amp/Comparator Design Guide -Sent 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 

6:00 a.m. - 6:00 p.m. Pacific Daylight Time 
http://www.maxim-ic.com 

MasterCard® and Visa® are accepted tor evaluation kits and small-quantity orders. 

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086, (408) 737-7600, FAX (408) 737-7194. 
Distributed by Allied. Arrow, Bell, CAM RPC, Digi-Key, Elmo, Hamilton Hallmark, Nu Horizons, and Zeus. 

Distributed in Canada by Arrow, Bell/Milgray, Hamilton Hallmark. 
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Part 

Op Amp 

Comparator Reference 

Min 
Supply 
Voltage 

(V) 

Supply 
Current 
(MA, typ) 

Price* Package 20kHz 
Unity-Gain 

Stable 

125kHz 
Decomp'd 
(Av > 10V/V) 

MAX951 ✓ ✓ ✓ 2.7 7 $1.47 8-pin SO/DIP/pMAX 

MAX952 / / ✓ 2.7 7 $1 47 8-pin SO/DIP/pMAX 

MAX953 / / 2.4 5 $1.19 8-pin SO/DIP/pMAX 

MAX954 ✓ ✓ 2.4 5 $1.19 8-pin SO/DIP/pMAX 



See More... Do More 

Get the Complete Picture 
• Capture signals accurately with 

500 MHz or 1 GHz front-ends and up to 
4 GS/s sampling rate. 

• View your signal on a large, bright 9” 
color CRT using Analog Persistence™ to 
emulate an analog scope. 

I LC674AL 1 GHz 0SCU0SC0PE 

Analyze faults and solve problems fast. 
LeCroy DSOs provide a complete tool set. Perform 
math on 8 MByte waveforms, histogram any of 42 
key parameters or draw a trend line like the lower 
trace above (making it easy to spot non-linearities 
in pulse width modulation). 
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LeCroy 
1-800-4-LeCroy 
http://www.lecroy.com 



BOB PEASE 

Bob's Mailbox 
Dear Bob: 

Silly Ideas That Work: Are 
you aware that the New York 
City subway system used in¬ 
candescent bulbs in series 
strings of five so that they 
could be powered by 600 V 
from third-rail track power? 
To discourage bulb snatching, 
especially during the Great 
Depression, they also raised the bulb 
ratings to 135 V. This prolonged lamp 
life and made those 40-W bulbs so dim 
that it discouraged their pilferage. 

They also had to introduce counter¬ 
clockwise Edison-base threads. That 
really put a stop to bulb-snatching! 
Most vandals gave up when the bulbs 
would not unscrew. Those who suc¬ 
ceeded, quickly found that the bulbs 
were unusable at home. But I'll bet 
that didn't stop them from hawking 
them on the street to unsuspecting 
pedestrians! 
On the down side, just like cheap 

Christmas tree light strings, when a 
string of five bulbs went dark, a tran¬ 
sit worker would replace all five bulbs 
rather than attempting to locate the 
faulty one. When you consider that the 
probability of additional bulb failures 
in quick succession was high, replacing 
the whole lot was more efficient! 

What Ya Don’t Knout Won't Hurt 
Ya: I prefer the charm of an oil or gas 
lamp with a mantle. You know those 
Coleman camping lanterns? Unfortu¬ 
nately, I made the mistake of buying a 
lovely little geiger counter made by a 
small company, Aware Electronics. 
The unit is shirtpocket sized and comes 
with software for data collection via a 
PC or with an optional counting/dis-
play module. It can power its GM tube 
(900 V de) by stealing energy from a 
PC’s serial port. 

After running all over my neighbor¬ 
hood measuring residual radioactivity 
of clay coffee mugs, cut crystal glass¬ 
ware, the ledge in my garden, the 
radon in my water supply, I measured a 
spare package of mantles. Oops! The 
normal background count is 14.9 cpm, 
equal to 10 pR/hour. But the mantles 
produced almost 12,000 cpm, equal to 

8 mR/hour! Almost 1000 X 
normal background! With 100 
mR/year, the average annual 
human exposure to naturally 
occurring radiation, carrying 
an envelope of new mantles in 
your trouser pocket for 13 
hours exceeds it! I heard a 
tale about someone doing that 
for weeks, having forgotten 

that it was there, until a nasty red rash 
developed on his buttock. 

Inhaling the dust while changing 
the mantles, something thousands of 
camping enthusiasts have no doubt 
done, can be quite dangerous. Particu¬ 
late can imbed in lungs, exposing deli¬ 
cate tissues directly to penetrating 
beta radiation and even more potent 
(greater ionizing capability due to 
mass), though less penetrating, alpha 
radiation. And you thought the ciga¬ 
rette manufacturers were the only 
ones hiding carcinogenic complicity! 

Older mantles, like this package 
that I had on the shelf for years, con¬ 
tain thorium to enhance light emis¬ 
sion. Thoriated tungsten is used in 
electron tubes to enhance electron 
emission. Anyhow, the stuff is very ra¬ 
dioactive. When you change old, 
burned-through mantles, you have a 
crumbling mess of radioactive debris 
and dust! Coleman no longer uses 
Thorium in their mantles. So much for 
efficient romantic lighting! 
IRA A. WILNER 
Hilner Associates 
via e-mail 

For 600-V operation, I'd put four 
155-V bulbs in series. These bulbs 
would be of ZERO value to ordinary 
consumers who have 115 V—quite dim 
—yet fairly efficient and bright an 150 
V. But, when thorium is outlawed, only 
outlaws will have thorium??—RAP 

All for now. I Comments invited! 
RAP / Robert A. Pease / Engineer 
rap@webteam.nsc.com—or: 

Mail Stop D2597A 
National Semiconductor 
P.O. Box 58090 
Santa Clara, CA 95052-8090 

PEASE PORRIDGE 

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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EUROPEAN 

PRODUCTS 

3-V CMOS Gate-Array Family 
Claims Highest Density 

The CLA200 series is a new family of ASICs that in¬ cludes a range of standard, optimized, and embed¬ 
ded arrays. The ASICs, targeted at high volume 

power and cost-sensitive applications, are designed in a 
3-V CMOS technology. With a gate density of 15,944 
raw gates per square millimeter and the use of stag¬ 
gered pads, this architecture is claimed to provide the 
highest density available among 3-V ASIC solutions. 
The gate-array family offers 14 fixed-size arrays and up 
to 785,000 gates with 352 pads. F or larger designs, there 
are optimized arrays that achieve in excess of 3 million 
gates. However, it’s also possible to use embedded ar¬ 
rays that include access to compact custom blocks rang¬ 
ing from programmable controller functions and fast mi¬ 
croprocessor cores to memory and DSP elements. 

The 200 series is optimized for power-sensitive appli¬ 
cations, providing a gate delay of 135 ps for a two-input 
NAND gate with two loads and a power dissipation of 
0.4 pW/Gate/MHz. The family is equipped with split 
supplies to enable the core logic to be operated at 2 V, re¬ 
ducing the power consumption, and 3 V on the I/O for 
linking with external 3-V systems. However, the 200 se¬ 
ries also supports 5-V tolerant I/Os. 

The manufacturer provides cell libraries optimized 
for synthesis and includes an extensive range of hard 
and soft macros. Cells include basic logic, oscillators and 
soft macros from the SystemBuilder library. In addition 
to compact custom blocks such as RAM and ROM, the 
200 series also offers a range of high performance com¬ 
ponents including PLL and the ARM RISC core to en¬ 
able system level integration. The 200 series is sup¬ 
ported with design kits for several standard CAE 
systems. A VITAL-compliant library also is available. 
The design kits support the top down design flow with 
gate-level sign-off simulation offered by Mentor and Ca¬ 
dence. AV 
GEC Plessey Semiconductors, Cheney Manor, Swindon, 

Wiltshire, Great Britain, SN2 2QW; phone: +44-1793/51 
8128; fax: +44 17 93/5 1 84 81. CIRCLE 486 

16-Bit CAN Controller Features 
64 Kbytes Of OTP Memory 

The C164CÍ microcontroller offers a 16-bit micro¬ processor with 64 kbytes of one-time-programma¬ 
ble (OTP) memory with 32-bit access and full CAN 

2.0B active periphery on one chip. Additional peripheral 
modules that are monolithically integrated include a 16 
bit 3/6 channel PWM (pulse width modulation) genera¬ 
tor, timer, and capture-compare functions with incre¬ 
mental input. This combination makes it possible to use 
the C164CÍ in various real-time applications (e. g., in 
safety and body control electronics in cars, or for drive 

control and uninterruptible power supplies in industrial 
applications). 

Interrupt response times are 250 ns and computing 
power is 10 MIPS at 20 MHz. Furthermore, the device 
integrates a data memory of 2 kbytes. In the idle state, 
the device’s current consumption is reduced to 1 mA 
even though the C164CI continues to perform its func¬ 
tions. The IC also features a 10 bit analog-to-digital con¬ 
verter plus a real-time clock that wakes up the chip 
from standby mode. In medium-sized quantities, the 
microcontroller costs about $10 (U.S.) per unit. In addi¬ 
tion to starter kits, users also can employ specific OTP 
programming devices with samples as well as an emula¬ 
tor. AV 

Siemens AG, P.O. Box 80 17 09, 81617 Munich, Ger¬ 
many; fax +49 89 636 284 82. CIRCLE 487 

Multichannel Audio Decoder 
Family Targets MPEG-2 
A new family of MPEG-2 multichannel audio de¬ 

coders has been developed in response to the growing 
popularity of MPEG-2, particularly for DVD video 
players, set-top boxes, multimedia PCs, digital TV, and 
high-quality audio equipment. The first product to hit 
the scene will be the SAA2503 MPEG-2 multichannel 
audio decoder. It provides a downmix of the MPEG-2 
audio datastream, enabling the information contained 
in the 5+1 or 7+1 MPEG-2 audio channels to be retained 
when listened to as a stereo output. The ability to de¬ 
code the MPEG-1 audio layer ensures backwards com¬ 
patibility with existing Video CDs. According to 
Philips, the additional audio channel information would 
be lost without the SAA2503, because only the MPEG-
1 stereo audio layer would be heard. The additional in¬ 
formation enables a quasi-surroundsound output to be 
achieved from just two speakers or straightforward 
stereo as require. A karaoke mode operation also is 
available. 

The SAA2503 decodes MPEG-1 audio layer 2 at 44.1 
kHz, MPEG-2 audio layer 2 at 48 kHz, and downsam¬ 
pling of linear PCM modes to 48 kHz. Input is via a bit¬ 
stream US interface, according toIEC 1937, while out¬ 
put is performed via an IEC958 interface. Control of 
this single-chip solution is maintained via the UC con¬ 
trol bus . It can be used in standalone mode because it 
self-boots from the internal program ROM after 
power-up. No external DRAM or SRAM is required 
and a PLL for internal generation of 13.5- or 27-MHz 
clocks is integrated as well. Operating at 5 V and avail¬ 
able in a 100-pin plastic TQFP package, the SAA2503 is 
priced at about $20 (U.S.) in volumes of more than 1000 
pieces. AV 

Philips Semiconductors, International Fulfillment & Sales 
Support Center (SAA2503), P. O. Box 5066, 2900 EB 
Capelle a/d IJssel, The Netherlands. CIRCLE 488 

Edited by Roger Engelke 
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Your Strategic Information Partner 

YEARS 
OF EDITORIAL 
EXCELLENCE 

Electronic Design's on-going objective is to 
observe and report the latest breakthroughs 
in E OEM technology. By providing this infor¬ 

mation, Electronic Design has been the strategic 
partner of system designers and suppliers for the past 
45 years, helping to bring them together so they can 
deliver more competitive products to market faster. 

A PENTON PUBLICATION 



NEW PRODUCTS 
EDA 

Verification Tool Boasts Pre-Synthesis 
Functional Verification Capabilities 

Verification continues to be one of 
the most nagging problems fac¬ 
ing today’s designers. The tradi¬ 

tional approach of test-vector genera¬ 
tion just doesn’t cut it anymore 
because it’s almost impossible to gen¬ 
erate all of the test vectors required to 
confidently verify a design. Assuming 
that you could, the amount of time it 
would take you to run them would be 
absurd. And design complexity and 
capacity only complicates the situa¬ 
tion. Rell Labs, Murray Hill, NJ., rec¬ 
ognized the need for a verification tool 
to work with large designs, by devel¬ 
oping a tool called FormalCheck. Tar¬ 
geted at the mainstream, it enables 
designers to increase their design con¬ 
fidence without having to rely solely 
on simulation. 

FormalCheck is the first formal 
verification tool in a planned family of 
system-level model checkers. It can 
conduct functional verification of large 
design— 100K-200K gate level check¬ 
ing or 5000 state variables—whether 
they’re whole chips, large functional 
blocks, or IP (Intellectual Property). 
It can verify such large designs be¬ 
cause it employs a patented state 
space reduction algorithm. The tool 
simply evaluates the smallest subset 
of the overall design model where a 
desired behavior can be proven, and 
then uses this subset to scale up the 
proof. 

Because this approach allows the 
tool to deal with a smaller problem 
space, verification of detailed proper¬ 
ties on large designs can be conducted 
in shorter run times than previously 
possible. As a result, the designer is 
given the flexibility to attack larger, 
more complex system-level problems, 
and to potentially combine hardware 
and software components with em¬ 
bedded systems. 
FormalCheck also employs 

patented algorithms for model check¬ 
ing and incremental verification. 
These enable the tool to perform pre¬ 
synthesis formal verification and to 
detect such problems as hidden dead¬ 
lock and livelock states. One of the 
benefits of the tool is its ability to work 
with any design model in a synthesiz¬ 

able subset of both Verilog and 
VHDL. This ensures that the verified 
HDL model is synthesizable and al¬ 
lows FormalCheck to be used with 
other more conventional vector-based 
verification approaches. 
The FormalCheck tool is built on 

five query templates. These provide 
eveiything the user will need to know 
to perform the verification. Each one 
consists of three parts: a fulfilling con¬ 
dition that’s is the property to be veri¬ 
fied; an enabling precondition which is 
the triggering condition that must be 
met before the fulfilling behavior is re¬ 
quired; and a discharging condition 
which is the event that signals when 
the fulfilling condition is no longer 
needed. Using the templates as a 
guide, the queries can take the de¬ 
signer as little as a few minutes to 
write. 

Once the queries are written, or the 
high-level behaviors of the system are 
specified, the tool sets out to verify the 
behaviors under all possible stimuli. 
All located bugs are reported back to 
the user in the form of an error trace. 
One of the problems with tradi¬ 

tional vector-based verification tech¬ 
niques is that even the smallest 
change to the structure of a design in¬ 
validates its associated simulation 
runs. With FormalCheck, though, sys¬ 
tem-level behaviors are verified in the 
form of queries that only need to be 
changed to the extent that expected 
behaviors change when the underly¬ 
ing logic structures of the design are 
modified. This fact is significant in 
terms of design reuse and IP, in which 
case most of the underlying design and 
the potential errors contained within 
the design, often times aren’t known 
to the designer. An added benefit of 
the FormalCheck tool is its hierarchi¬ 
cal approach and extensible architec¬ 
ture, which make it able to perform 
hardware/software (hardware/soft-
ware) co-verification. 

The FormalCheck verification tool 
is available now and runs on a 
SPARC/Solaris workstation. A single 
user floating license costs $150,000. 
This price includes the VHDL and 
Verilog front ends; a graphical user in¬ 

terface with source code viewer; basic 
query templates; all four formal verifi¬ 
cation algorithms (the early model, the 
large model, probabilistic, and auto¬ 
restrict); and a waveform viewer with 
back references to source code. 

Lucent Technologies 
Bell Labs Design Automation (BLDA) 

Group 
Room 3B-4 14 
700 Mountain Ave. 
Murray Hill, NJ 07974 
1 (800) 875-6590 
CIRCLE 564 
CHERYL AJLUNI 

Series Upgrades Target 
Reuse Of Designs, Concepts 
To assist designers in creating ad¬ 
vanced ICs in a shorter period of time 
than previously possible, MicroSim 
has introduced a series of significant 
upgrades and add-on features to its 
current product offerings. Referred to 
as Release 8, this new functionality 
impacts all aspects of the design 
process. 
Two key additions, Design Journal 

and Design Manager, are available for 
use with PSpice with Schematics, Mi¬ 
croSim PSpice A/D with Schematics, 
and MicroSim DesignLab. They are 
targeted at enabling reuse of designs 
and design concepts. Design Journal 
works by allowing engineers to mark 
checkpoints at different key cross¬ 
roads in their designs, and then try 
alternative design directions. The re¬ 
sults of these choices can be com¬ 
pared in graphical format, leaving the 
design engineer free to proceed with 
the best option. Design Manager acts 
as an organizer that automatically 
links together all files, even non-EDA 
related documents, associated with 
the design into a single, self-con¬ 
tained entity. 

Other features offered in Release 8 
are three new Orthogonal Rubber¬ 
banding capabilities. These include 
the Connectivity Watcher, which 
alerts users to potential connectivity 
problems, and a Pin-to-Pin Connector 
that automatically maintains connec¬ 
tivity when two pins are moved apart. 
Lastly, a Stair Stepping feature dis¬ 
plays wires connected to a device in a 
stair-step arrangement. 

Another capability being offered in 
(continued on page 136) 
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front ends 

« 

synthesi zers 

compandors 

baseband processors 

pagi ng 

.V 

are boosting growth of the pager market world-New high-speed protocols 

¿e/f ote better 

PHILIPS PHILIPS 

! 

wide. Philips Semiconductors supports the latest FLEX protocol for high¬ 
speed paging, as well as the established POCSAG standard, and our receiver, 
decoder and controller ICs are backed up by LCD drivers and development 
support. Take our PCD5008H decoder/conrroller for FLEX which offers data 
transfers at up to 6400 bits/s, resulting in increased network capacity, shorter 

Philips 
Semiconductors 

support. Contact us for a copy of our new ’Wireless’ bachure, or 
visit our web site. USA phone 1-800-447-1 500. ext. 1387 Europe fax 
+31-40-272-4825, quoting ‘WL’. Asia fax +852-2811-9173, quoting 
‘WL’.Web site: www.semiconductors.philips.com 

page the future - fast, 
with Philips’ semiconductors 

transmission times and fewer paging errors. 
Or the UAA2080/82. zero-IF two-level FSK 
receivers, fully POCSAG-compatible. which couple 
high sensitivity and dynamic range with low power 
consumption Our proven POCSAG package also 
includes the PCD5OO3 decoder and development 
tools. No other manufacturer has a wider range of 
innovative wireless systems products, including 
discretes, for a wider range of applications. System 
solutions, silicon and software, are backed by our 
own systems labs to provide reference designs and 
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NEW PRODUCTS 
EDA 

(continued from page 134) 
Release 8 is a Symbols and Models 
function that replaces the task of 
manually creating symbols and link¬ 
ing them to appropriate models. This 
means that design engineers can au¬ 
tomatically create symbols for any 
manufacturer’s models in a manner of 
minutes. 

Price range for Release 8 is from 
$895 to $14,850, depending on the par¬ 

ticular platform and product configu¬ 
ration purchased. All of the Release 8 
features can be found in the Design 
Lab tool. A free full-featured evalua¬ 
tion CD that includes all of the Release 
8 capabilities is available by calling 1-
800-245-3022. CA 

MicroSim Corp., 20 Fairbanks, Irvine, 
CA 92718; (714) 770-3022; Internet: 
http://www.microsim.com. 

CIRCLE 565 

All-in-One Embedded PC 

• 5x86-133 or 486DX4-100 
• PC software compatible 
• -40"C to +70‘'C operation 
• Up to 32MB of DRAM 
• Up to 72MB Flash SSD 
• CRT/FlatPanel VGAI/F 
• NE2000 Ethernet 
controller 

• 48 Digital I/O lines 
• LPT, 4 serial, IDE, FDC 
and keyboard controllers 

• Watchdog timer and 
powerfail reset 

• 16-bit PC/ 104 expansion 
• Size: 5.75" x 8.0" 
• 2-year warranty 
• Technical support 

THE EMBEDDED SYSTEMS AUTHORITY 

Ideal as an Internet or Intranet network PC, flat panel 
computer or industrial embedded PC, the LBC-Plus is 
optimized for high-performance, space-sensitive and 
extended temperature applications where a standard 
PC won't fit. 

Call or FAX today for details! 

715 Stadium Drive • Arlington, Texas 76011 
Phone 817-274-7553 • FAX 817-548-1358 

http: / / www.winsystems.com 

Tool Addresses Three 
Key Design-Process Areos 
To help design engineers handle the 
growing complexity of pc-board de¬ 
sign, the latest version of PowerPCB, 
version 2.0, is packed full of a number 
of advanced features and enhance¬ 
ments targeting three major areas of 
the design process. These areas are 
pc-board routing, Design For Test 
(DFT), and support of Microsoft OLE. 

In the first area, improvements to 
the tool’s Dynamic Route Editor allow 
designers to dynamically route multi¬ 
ple traces simultaneously. Other bus¬ 
routing features include options for 
various via patterns during layer 
stitching and partial completion. To ad¬ 
dress issues related to DFT, the tool 
now supports multiple/variant builds 
so designers can create pc-board tech¬ 
nology variations using a single Power-
PCB database. Other features in this 
area include both test-point status and 
probe side access pin attributes for 
testability, and an integration pathway 
to a suite of assembly, test, repair, and 
quality management software tools ex¬ 
pected to be released by the end of the 
year. In addition, support for the RS-
274-X standard simplifies bareboard 
manufacture. 

In the last area, support for the OLE 
standard, design engineers can now 
link and embed OLE objects within 
PowerPCB design files. Support for 
the standard also means that Power¬ 
PCs can act as an OLE Automation 
Server allowing users to access the 
OLE interface using either Microsoft 
Visual Basic or Visual C++ to interact 
with core PowerPCB query functions. 
PowerPC B 2.0 also offers a host of 

other significant new features. For ex¬ 
ample, new commands and data types 
have been added to the tool to allow 
support for split and mixed plane oper¬ 
ations. PowerPCB’s Decal Editor has 
been updated with PIN Wizard fea¬ 
tures for Polar and BGA/PGA pattern 
generation. And, PowerPCB’s Graphic 
Editor offers support for radial place¬ 
ment operations, including grid defini¬ 
tion and component arraying feature 
set. PowerPCB 2.0 costs anywhere 
from $2500 to $25,000 depending on the 
configuration purchased. CA 
PADS Software Inc., 165 Forest St., 

Marlborough MA, 01752; (800) 554-
7253 or (508) 485 4300. CIRCLE 566 
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Want the very best 
in Analog/Digital simulation? 

Introducing Micro-Cap V 
Version 2.0 

an optimizing model generator, and 

Features 
probing, during the run plotting, performance 
plots, 3D plots, multidimensional stepping, 
analog and digital behavioral modeling, 

Micro-Cap V runs on PCs under all Windows 
systems from 3.1 and up. Cost is $3495 complete. 

Monte Carlo analysis. Compiled models, 
behavioral primitives, and a huge library of 
commercial parts make modeling of both analog and digital 
devices easy. New devices in Version 2.0 include BSIM 1.0, 2.0, 
and 3.3, sample and holds, Z transforms, and three new 
animation devices. 
We offer the very best in 

analog/digital simulation 
and we guarantee it with a 
30 day money back guarantee! 
You can't lose. Call us for 

a free brochure and working 
demo or download the demo 
from our Web site. 

Mixed Analog/Digital 
Analog Engine 
Digital Engine 
During the Run Plots 
Analog/ Digital Primitives 
Analog/Digital Parts 
Performance Plots 
Parameter Stepping 
Optimizing Parts Modeler 
3D Plots 
Schematic Probing 
Behavioral Modeling 
Monte Carlo 
Device Temperatures 
BSIM Devices 
Animation Devices 
Import/export Netlists 
Guarantee 
Technical Support 

Spectrum Software 
Phone 408-738-4387 
FAX 408-738-4702 
Internet www.spectrum-soft.com 
E-mail sales@spectrum-soft.com 

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

Yes 
Spice3 & PSpice™ 
Native PSpice™ 
Yes 
200+ 
10,000+ 
Yes 
Multidimensional 
Yes 
Yes 
Yes 
Analog & Digital 
Yes 
Individually Set 
Yes. 1.0, 2.0, and 3.3 
Yes 
Yes 
30 Day Money Back 
By EEs for EEs 

Micro-Cap V is a fast, precision, 32-bit analog/digital simulator with an intuitive fifth 
generation user interface, and a library of more than 10,000 pre-modeled parts. Based on 

Spice3 and PSpice7 it offers the best features and capability of both. 
Its finely crafted simulation tools include schematic 
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NEW PRODUCTS 
EDA 

HLD Methodology Gets 
Boost From Tool Suite 
To promote widespread acceptance of 
high level design (HLD) methodology 
for field-programmable gate-array 
(FPGA) designers, a series of three 
tools will be introduced by Actel be¬ 
fore year’s end. These tools, developed 
to make the job of FPGA designers 
easier, will include the latest version of 

the company’s design tool, Designer 
Series 3.1.1, an offering of HLD tool 
suites, and web-based design tools. 

The first release in this series, De¬ 
signer Series 3.1.1, has been upgraded 
to support devices that include the 
1020RH RadHard FPGA in an 84 
CQFP package and the 32100DX in 84 
PLCC, 160, and 208 PQFP, and 176 
TQFP packages. The tool supports 
nine packages for the 3200DX family 

D I S Ç O V E R h e

MrssiNGUNK

Your products are only as reliable as the 
BATTERIES THAT POWER THEM. 

Discover what you've been missing with 
Keeper II Lithium batteries from Eagle-Picher. 

• Prismatic design maximizes space 
• Ideal for compact applications 
• High reliability for long life 
• Higher energy density 
• Operating temperature -40°C to +125°C 
• Cases are hermetically sealed, not crimped 
• Capacity range 350mAh to 1600mAh 
• Wave solderable 

Don’t let your battery be the weakest link in your low-power 
device. Call 417-776-2256, or FAX 417-776-2257 and find out 
how Eagle-Picher quality engineering can work for you. 

EAGLE—RICHER 
Commercial Products Department 
P.O. Box 130, Seneca, MO 64865 

READER SERVICE 109 

and enables designers to use -F, -2 and -
3 speed upgrades for many different 
devices. A15% speed improvement has 
been demonstrated for the 32140DX, 
32200DX, and 323O0DX devices. 
The Designer Series 3.1.1 also 

comes equipped with upgraded data¬ 
base-management software that 
makes installation and startup easy. In 
addition, the tool offers datapath 
macro generation software, known as 
the ACTgen Macro Builder, that al¬ 
lows datapath macros to be created 
and saved in seconds. In addition, De¬ 
signer Series 3.1.1 features a Direct-
Time function to allow for timing-dri¬ 
ven place and route and fully 
deterministic FPGA designs, and a 
PinEdit function that offers a drag and 
drop signal placement utility. 

The HLD tool suites in this offering 
includes HLD tools from Viewlogic’s 
ViewSynthesis FPGA synthesis, 
SpeedWave VHDL simulator, and 
Workview Office Schematic-based 
tools. The web-based tools, are in¬ 
tended to allow designers the ability to 
evaluate the company’s software, de¬ 
termine the applicability of FPGAs for 
their design needs, familiarize them¬ 
selves with FPGA HLD methodology, 
and to evaluate specific device offer¬ 
ings for designs currently in progress. 
The Designer Series 3.1.1 is available 
now on both PC and UNIX platforms. 

For PCs, the tool will run on either 
a Windows 3.1, Windows for Work¬ 
groups, Windows NT 4.0, or Windows 
95 operating system. On a UNIX plat¬ 
form, the tool runs on both the SunOS 
and Solaris operating systems and HP 
9000 workstations running HP-UX 
operating systems. The tool is free to 
designers working on up to 8000 gate 
designs. After this limit, the tool 
comes bundled with Viewlogic’s tools 
and can cost up to $5000. Call the com¬ 
pany directly for pricing. CA 

Actel Corp., 955 E. Arques Ave., Sun¬ 
nyvale, CA 94086; 408 739-1010; 
http://www.actel.com. CIRCLE 567 

Upgrade Boasts Improved 
Utilization And Timing 
An upgrade to Altera’s Verilog’x’press 
synthesis product promises to deliver a 
30% increase in utilization and a 2X tim¬ 
ing performance improvement without 
manual intervention. Basically, this up-
(continued on page HO) 
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Absolute Value 

High performance LCR meters from SRS. 
Absolutely lowest price. Starting at $1295 . 
Value. It means getting your money's worth. 

For passive component measurement, the new 
standards in value are the SR720/715 LCR 
meters from SRS. Meters that offer significant 
advantages in performance and price. 
Performance like .05% basic accuracy, 100 kHz 
test frequency, and fast measurement rates up 
to 20 per second. Features like a built in Kelvin 
fixture, averaging, binning and limits, stored 
setups, and quick calibration. With the standard 
RS232 and optional GPIB and Handler interfac¬ 
es, the SR720/715 solves your incoming 
inspection and automated test needs. All for a 
price well below what you'd expect. 

The SR720/SR715. Absolute values in a com¬ 
plex world. Call (408)744-9040 today for more 
information about the SRS advantage. 

SR720_ $1995_ 

• 0.05% basic accuracy 
• 100 Hz to 100 kHz measurement frequency 
• Two 5 digit displays for simultaneous readout 
of major and minor parameters. 

• Auto, R+Q, L+Q, C+D, C+R, Series and 
Parallel measurement modes 

• 100 mV to 1.0 V test signals 
• Internal and External Bias 
• Binning and Limits for production testing and 
component inspection. 

• RS232 interface 
» GPIB and Handler interface (optional)_ 

SR715_ $1295. 
Same as SR720 except: 

• 0.2% basic accuracy 
• 100 Hz to 10 kHz measurement frequency 

SRS STANFORD RESEARCH SYSTEMS 

1290 D Reamwood Avenue, Sunnyvale, CA 94089 TEL (408)744-9040 FAX 4087449049 
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(continued from page 138) 
grade, referred to as the PLSM-Verilog 
module generation capability, takes in 
Verilog net lists and synthesizes them 
into a gate-level representation. The Al¬ 
tera MAX+PLUS II development sys¬ 
tem then takes the Verilog’x’press out¬ 
put, performs low-level optimization, 
and subsequently places and routes the 
design for a targeted device. This fea¬ 
ture can recognize commonly used logic 
structures such as adders, and generate 
modules that take advantage of the spe¬ 
cialized architectural features of Altera 
devices tailored for these structures. 

Thanks to the upgrade, the embed¬ 
ded array blocks of the company’s 

To address some of the key design issues for the coming generation 
of microprocessor and structured-

custom designs, Synopsys has come 
up with Synopsys 97. It incorporates 

FLEX 10K family of devices can be 
used to efficiently implement memory 
structures such as RAMs, ROMs, and 
FIFOs. In addition, the upgrade fea¬ 
ture offers improved Verilog synthesis 
capability for the MAX+PLUS II de¬ 
velopment system. The PLSM-Verilog 
module generation capability for Ver¬ 
ilog’x’press is available now as a migra¬ 
tion product for the MAX+PLUS II 
development system. In North Amer¬ 
ica, the price for the PC version is 
$3995. A version that runs on HP and 
Sun workstations sells for $5495. CA 

Altera Corp., 2610 Orchard Pkwy., 
San Jose, CA., 95134-2020, 408 894-
7000. CIRCLE 568 

synthesis technology aimed at high-
performance designs, significant im¬ 
provements to its Design Compiler 
product family, and 100 performance 
enhancements to over 20 of the com¬ 

pany’s design-automation products. 
Synopsys 97 is developed specifi¬ 

cally to provide designers with im¬ 
proved synthesis design performance 
that’s significantly higher than was 
previously possible with the com¬ 
pany’s current synthesis tools. It also 
helps IC designers rapidly create 
high-end designs by providing a pre¬ 
dictable synthesis flow for next-gener¬ 
ation electronic products. 

In particular, the tool targets the 
complexity, performance, and engi¬ 
neering productivity demands of a 
broad range of designs, from field-
programmable logic devices to complex 
microprocessors and systems on a chip 
(SOC). As such, some of the benefits 
that can be achieved with the Synopsys 
97 offering include improved support 
for rich cell libraries, 1-pass scan inser¬ 
tion, a 10 to 20% pushbutton power re¬ 
duction, and reduced layout iterations. 

One of the key features of Synopsys 
97 is the release of Design Compiler fea¬ 
turing new gate-sizing algorithms for 
improved timing and advanced area op-
(continued on page H2) 

Multi-Faceted Synthesis Tool Offers 
Enhanced Performance For High-End Designs 

III 
SIGNAL INTECRITYHÍADACHE5? 

has 
1. Proven 3D Extraction the 

cure. 

4. SPICE- level Accuracy 

Courtesy of AMP 
Interconnect Systems 

Call Ansoft today. 412-26 1 -3200 
Or you can take two aspirin... again. 

5. Proven 
Characterization 
(non-ideal and loop 
inductance) 

6. Accelerated 
Run Times 

Courtesy of NCR Microelectronics 

3. Fast L&C Extraction 

As designs get faster, the headaches 
only get worse. 

2. Full-wave 
EMC Analysis 

Crosstalk-Ground bounce-Simultaneous Ansoft 
switching noise-Parasitics-HEADACHES! 

courtesy or amp —wecw 
Interconnect Systems 
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Of ELECTRONIC DESIGN on CD-ROM 

This interactive, easy-to-use productivity tool 
is an EE’s guide to the future. 

1990-1994 y 

<95 < 
Five years 

Electronic Design on CD-ROM includes all of the articles, illustrations and 
line drawings that appeared on the pages of Electronic Design between 
1990 and 1994. Complete with a search engine and hypertext links, it is a 
compendium of value added design information available nowhere else. 

To order, simply complete, mail or fax this card or call: 201/393-6062; Fax 201/393-6073. 

ELECTRONIC DESIGN'S CD-ROM Amount 
□ Single order: _ 
□ Multiple order: Quantity:_ x $95 = _ 

Please add $5 for S & H per disk _ 

Sales Tax where applicable* _ 

Total _ 
* Sales Tax (CA, CT, FL, GA, IL, MA, MN, NJ, NY, OH, PA, Wl, Canada residents add appropriate sales tax) 

Method of Payment: □ Master Charge □ American Express □ VfSA 

Account Name _ Account #_ 

Signature _ Expiration Date_ 

Name _ Title _ 

Company_ 

Company Address_ 

City_ State _ Zip_ 

Phone _ Fax_ E-mail_ 

Fax this coupon 
to order the 
1990-1994 
Electronic Design 
CD-ROM: 

201/393-6073 

(Allow 6 to 8 weeks for delivery) 
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(continued from page HO) 
timization techniques targeted at cost¬ 
sensitive applications. In tests done on 
timing-critical designs using Design 
Compiler (achieved with a one-pass 
compile step), roughly 85% showed tim¬ 
ing improvements of on average 23%. 
In addition, of the designs tested that 
were constrained by area, an average 
18% witnessed an improvement in area. 

Another significant feature of Syn¬ 
opsys 97 is a series of three-dimen¬ 
sional delay models implemented in 
the timing engine. These models make 
it possible to address the accuracy 
needs of 0.18-pm silicon technologies. 
This is particularly critical for design¬ 
ers of microprocessors and high-per¬ 
formance, high-speed designs that of¬ 
ten rely on the most advanced silicon 
technologies to get the speed and per¬ 
formance they need. In the past, de¬ 
signers typically had to handcraft de¬ 
signs to get the required performance. 
However, with these models in place, 
along with newly developed gate opti¬ 
mization and timing-prediction tech¬ 
nology offered in the Design Compiler 

tool, designers now have an automated 
solution. In addition, more comprehen¬ 
sive timing checks were incorporated 
to ensure that specialized cells perform 
correctly in the resulting circuit. 

Another interesting feature of Syn¬ 
opsys 97 are two algorithms that were 
integrated in the company’s Behav¬ 
ioral Compiler tool. Known as the be¬ 
havioral optimization of arithmetic and 
behavioral retiming algorithms, 
they’re able to deliver increased per¬ 
formance and reduced area. In fact, 
use of these algorithms has created a 
roughly 15% improvement in quality of 
results for behavioral and RTL data¬ 
path intensive designs. Also included 
in the Synopsys 97 offering is a new 
tool known as the ECO Compiler. This 
tool automatically synthesizes engi¬ 
neering change orders (ECOs) into de¬ 
signs that have already been fully syn¬ 
thesized, placed, and routed. With 
traditional techniques it can take de¬ 
signers weeks to implement ECOs. 
By comparison, the ECO Compiler 

tool, which works hand in hand with 
Design Compiler, can handle late 

stage functional design changes in one 
day by reusing all of the previous ver¬ 
sions of a design. It then can leverage 
all previous work done in synthesis, as 
well as place and route, allowing de¬ 
signers to reuse most of their earlier 
implementation. As a result, changes 
to the existing net list and layout are 
minimized. ECO Compiler also can im¬ 
plement changes to a synthesized net 
list before layout, preserving the in¬ 
vestment in optimization of critical 
paths. 

Synopsys 97 is shipping now. Its 
cost depends on the configuration and 
the maintenance contract purchased. 
Contact the company directly for cost 
inquiries. The ECO compiler is avail¬ 
able as an option to Design Compiler 
and sells in the U.S. for $l(X),000. 

Synopsys Inc. 
700 East Middlefield Rd. 
Mountain View, CA 94043 
(415) 962-5000 
http://www. synopsys. com/ 
synopsys_97 
CIRCLE 569 
CHERYL AJLUNI 

NRTL/C 

Where Quality Meets Affordabi 

Wstt US St Booth *6433 Nov. 4-6 
Santa Clara, CA-Convention Center 

Medical Standard OEM Switchers 
40/65/1 10/200W 

Wide input voltage from 85-264VAC 

Single to four outputs 

Meets EMI requirements of medical Equipment 

100% burn-in & low safety leakage current 

UL/CSA/TUV approved & C.E. marked 

Desktop Adapters 
30/45/55/1 10W 

Wide input voltage from 85-264VAC 

Single to four outputs 

Built-in EMI filter 

Optional output connectors, outlets, on/off 

switch & PFD signal 

UL/CSA/TUV approved & C.E. marked 

Oi=oi?n?ON/soui?a= 
CORPORATION 

2925 Bayview Dr., Fremont, CA 94538 U.S.A. 
Tel: (510) 440-0188 • Fax: (510) 440-0928 
E-Mail: fsu@ix.netcom.com 
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IOmHz MPS™ EEPROMs 
Replace Parallel Memories 

85% Board Space Savings 
95% Power Savings 

Replace Serial Memories 

OE * Micro Port Saver 

WE (MPS) EEPROM 

World’s Fastest Serial Interface 
50% Power Savings 

* See AN103 

Xicor is a registered trademark and MPS™ EEPROM is a trademark of Xicor. Inc. 
All other trademarks are the property of their respective owners 

World Wide Web: www.xicor.com 
Corporate Headquarters: Phone (408) 432-8888, Fax (408) 432-0640, Attn: Marketing Literature Dept. 

For further information on these products, please use the publication 's reader service number or contact one ot the nearest sales offices listed below. 
U.S.: Northeast Region: Phone (617) 899-5510. Fax (617) 899-6808 Southeeat Region: Phone (407) 740-8282, Fax (407) 740-8602 Mld-Atlantlc Region: Phone (203) 743-1701. Fax (203) 794-9501 

North Centrei Region: Phone (630) 372-3200, Fax (708) 372-3210 South Control Region: Phone (972) 669-2022, Fax (214) 644-5835 Southweat Region: Phone (714) 752-8700. Fax (714) 752-8634 

Northwest Region: Phone (408) 292-201 1. Fax (408) 980-9478 Inten»:»«* Northero [wop: Phone (44) 1993 700544, Fax (44) 1993 700533 Central Europe: Phone (49)89/461 .0080. Fax (49) 89/460 5472 
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NEW PRODUCTS 
DIGITAL ICs 

Video-Encoder Chip Adds Digital Graphics 
To Television-Based Systems 

D
ubbed the Scorpion chip, the 
MC92100 graphics and digital 
video-encoder circuit provides 

flexible, television-based graphics 
overlay and mixing capabilities. That 
allows designers to incorporate inter¬ 
active features such as Internet 
browsing, electronic program guides, 
and other digital information into both 
new and existing TV-based systems 
(intelligent TVs, DVD playback sys¬ 
tems, and so on). 

With the chip, systems can display 
multiple windows that contain inter¬ 
active graphics right over traditional 
video streams on the television screen. 
As a result, users can watch television 
and browse the Internet and other in¬ 
formation sources at the same time. 
The graphics capability of the Scor¬ 
pion matches the resolution and color 
depth of standard NTSC/PAL base¬ 
band video, thus delivering the high¬ 

est resolution available with existing 
TV technology. 

The chip incorporates a selectable 
square pixel filter. It ensures both 
computer-based and television-spe¬ 
cific graphics are displayed accurately 

Intelligent TV Block Diagram 

in their intended aspect ratios. An 
adaptive de-flicker filter checks 
graphics pixel by pixel to ensure a 
flicker-free (and thus easier to read) 
display. Outputs from the video en¬ 
coder support RGB, composite video, 

and S-video in both the PAL and 
NTSC formats. A closed-caption in¬ 
sertion capability as well as Macrovi¬ 
sion copyguard capabilities (based on 
the version 7 standard) are included. A 
second version of the chip, the 
MC92101, doesn’t include the Macro¬ 
vision standard. 

Inputs to the chip include a standard 
ITU-R-656 input for MPEG2, DVD, 
and other digital video sources. A wide 
range of video input formats are sup¬ 
ported—YCrCb (4:2:2), RGB 16 (565 
and 555), as well as 2/4/8-bit color lookup 
tables. All formats allow alpha mixing 
and transparency on a pixel or window 
basis. The circuit also includes a glue¬ 
less interface to an external processor 
(PowerPC or ColdFire) as well as a di¬ 
rect interface to an external synchro¬ 
nous DRAM. The closely coupled inter¬ 
faces gives the chip the bandwidth it 
needs to support multiple planes of 
high-quality graphics along with back¬ 
ground video and a hardware cursor. 
A reference/development system 

helps designers create prototypes. 
(continued on page 146) 

THYRISTOR^ 

Reliability by Design 

TECCOR 
ELECTRONICS, INC. 

ISO 9000 CERTIFIED 

ISOLATED PACKAGES 

UL RECOGNIZED 

1801 Hurd Dr., Irving, Texas 75038 

Phone: (972) 580-7777 

Fax: (972) 550-1309 

Website: http//www.teccor.com/ 

FOR 
LIGHTING «APPLIANCES 

MOTOR CONTROLS • HVAC CONTROLS 
HAND TOOLS • SECURITY • GFI 

Teccor’s applications support team 
can help you streamline and fine tune 
your circuit design, using thyristors 
chosen from a large selection of 
standard or electrically-selected 
parts. To receive a full-line product 
catalog containing numerous, 
comprehensive applications notes, 
call 972-580-7777. 
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High volume projected price. 

for JTAG. Couple this with our "no-risk" 

pin-locking feature and 10,000 program/erase 
cycles, and there you have iL The world's most 

versatile CPLD at a price that's unbeatable. 

So, if you want to stay a leg up on the 
competition, while dramatically cutting costs 
on your next design, visit our website at 

www.xilinx.com. Or, give your local 

distributor a call and ask for a 
^k copy of our ISP Application 

^k Guide/CPLD Data Book 

and pricing information. 
They'll gladly give you 

.. a hand. 

Success 
made 

simple. 

e think so. 

That's why we introduced 
our new XC9500 ISP CPLD for well 

under $1 .50*. Now you can reduce system costs 

and design with the industry's most advanced 

CPLD architecture. In fact, the XC9500 is rapidly 

becoming the standard for in-system reprogram 

inability by allowing designers to easily perform 

unlimited iterations and in-system debugging at 
the prototyping phase. Plus it offers the 
added advantage of programming and 
testing during manufacturing. 

Available in densities from 36 to 288 

macrocells, the XC9500 features 5ns pin-to-pin 

speeds and exceeds IEEE 1149.1 requirements 

Been paying too much 
for your CPLDs? 

HAMILTON HALLMARK marshoJI 
1-800-605-3294 Ext. H460 1-800-877-9839 Ext.3J45 1-888-488-4133 

www.hh.avnet.com/xlnxgate.html www.marshall.com www.insight-electronics.com 
© 1997 Xilinx. Inc . 2100 Lope Dove. San Jos«. CA 95124 Drope 44(932)349 401, Japan (SI3J 3297 9191. Ana (852) 2424 5200 Xilinx s a regtsiered trademark 
The ProgrammaNe logic Company ts a servKemark oí Xilinx. Inc Ail other trademarks of registered tr aiemarks arc the pci pert y oí then respective holders 

1-888-747-NUHO 

www.nuhorizons.com 

E XILINX 
The Programmable Logic Company" 
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(continued from page m) 
The system employs the PowerPC 
8xx embedded processor family, which 
is supported by a number of embed¬ 
ded operating systems, including Mi¬ 
croware’s OS-9, Wind River’s VX 
Works, ISPs pSOS, and Microsoft’s 
WinCE. Samples of the MC92100 are 
available immediately. In lots of50,000 
units, the chip sells for less than $20 

each when housed in a 208-lead PQFP. 
Motorola Inc. 
Semiconductor Products Sector 
P.O. Box 52073 
MD56-102 
Phoenix, AZ 85072 
Mike Watson, (317) 57 J -70 17 
http://www. mot. com/adc 
CIRCLE 570 
DAVE BURSKY 

64-Mbit Flash Memories Double The Density 
Of Previous-Generation Chips 

A
fter announcing its two-bit-per-
cell storage technology over a 
year ago, Intel has finally re¬ 

leased to production a pair of 
StrataFlash memory chips that offer 
double the densities of previously-
available chips—32 and 64 Mbits, re¬ 
spectively. Fabricated with 0.4-pm de¬ 
sign rules, the 28F320J5 32-Mbit chip 
achieves the double density in a 
smaller chip area than the company’s 
16-Mbit device; the 28F640J5 64-Mbit 

memory, on the other hand, requires 
more chip area than what’s occupied 
by the 16-Mbit memory (the 16-Mbit 
devices are fabricated with 0.6-pm de¬ 
sign rules). 

Read access times for the 32- and 64-
Mbit chips are 120 and 150 ns, respec¬ 
tively, while erase/write cycle time av¬ 
erages 6 ps, based on a 32-byte page 
register write to the memory array. 
The I/O data bus is configurable as ei¬ 
ther 8 or 16 bits wide and can interface 

to logic with 2.7- to 3.6-V signal levels. 
Another significant improvement 

is the addition of more chip enable 
lines (three all together), which permit 
multiple-chip arrays (up to four chips) 
to be assembled without any external 
logic, thus simplifying system designs. 
Moreover, the memories are FlashFile 
software-compatible and only minor 
changes are required to migrate from 
the existing byte-wide 28F016SA/SV, 
28F032SA, and word-wide 28F160S5 
and28F320S5. 

The Vpp pin has become a control 

pin, which when held low, provides a 
hardware write-protect line to pre¬ 
vent accidental writes to the memory 
array. Furthermore, the use of the 
common flash interface (CFI) to pro¬ 
vide the ROM signature identifier 
string, and the scalable command set 
(SCS), designers can plan for future 
density upgrades and take advantage 
of the optimized write capabilities of 
the StrataFlash devices. The memo¬ 
ries also are compatible with the Tru-
eFFS flash translation layer devel¬ 
oped by M-Systems, which allows 
StrataFlash-based memory arrays to 
emulate a hard-disk drive. 

The StrataFlash memories operate 
from a single 5-V supply (both read 
and store) and are housed in standard 
56-lead SSOP, TSOP, and the new mi-
croball-grid-array package. In lots of 
10,000 units, the 32-Mbit StrataFlash 
memory sells for $15.40 each, while 
the 64-Mbit chip goes for $29.90 each 
in similar quantities. Prices for the 
space-saving microBGA package are 
about 10% higher. Samples are avail¬ 
able from stock. 

Intel Corp. 
2200 Mission College Blvd. 
P.O. Box 581 19 
Santa Clara, CA 95052-8 119 
(800) 548-4725 
http://www. intel, com 
CIRCLE 571 
DAVE BURSKY 



PCI DEBUGGING MADE EASY 
Four trigger 
events with 
ranges and 
mnemonics 

Statistics of 
bus perfor¬ 
mance 

Bus Utilization 
statistics over 
time 

Violation 
trigger auto¬ 
matically 
checks for 
bus protocol 
errors 

16-1 e veis 
trigger 

sequencer 

200 MHz 
Timing 

Waveforms 
with zoom 

and markers 

Decoded 
state trace 

with 
mnemonics 

with VMETRO PCI Bus Analyzers 
The State-of-the-Art tools for 

Software, Hardware & Performance 
analysis of PCI, PMC and Compact PCI™ systems! 

PMC 

PCI Bus Analyzer with 
PCI Bus Anomaly Trigger & 
200 MHz Timing Analyzer 
piggyback module. 

PMC Bus Analyzer 
For PCI Mezzanine Card systems. 
Stackable, does not require spare 
PMC slot! 

Compact PCI Analyzer 

Call TODAY for a 
free demo disk! 

VMETRO, Inc. 
1880 Dairy Ashford #535, Houston, TX 77077, USA 
Tel.:(28l ) 584-0728. Fax:(28l ) 584-9034 

Email: analyzers@vmetro.com 

www: http://www.vmetro.com 

UDETRO 
Serious about Bus Analyzers 
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NEW PRODUCTS 
F O CUS ON WIRE LESS / SAT E L L I T E 

Low-Noise Fractional PLLs 
Boost System Performance 
The PE3282A phase-locked loop (PLL) 
is an RF IC intended for satellite, cellu¬ 
lar, and other wireless applications in 
which noise margins and performance 
are critical. Employing a fractional dig¬ 
ital architecture, the PLL is fabricated 
using an innovative silicon-on-insulator 

process to deliver superior noise char¬ 
acteristics and phase stability at low 
cost. The PE3282A can operate at fre¬ 
quencies up to 1.1 GHz with a demon¬ 
strated phase noise of less than -78 
dBc/Hz and an integrated phase noise 
of 0.9 RMS and fractional spurs of-68 
dBc or better. With a typical current 
consumption of 9 mA, the PLL can op¬ 
erate at voltages ranging from 2.7 to 3.6 
V. It’s supplied in a 20-pin TSSOP with 
a standard pinout. An evaluation kit 
contains an assembled synthesizer 
board and easy-to-use test software. 
Available during the fourth quarter of 
1997, the PE3282A will cost $2.50 each 
in quantities of 100,000. The evaluation 
kit costs $399. LG 

Perigrine Semiconductor Corp., 6 J 75 
Nancy Ridge Dr., San Diego, CA 
92121; (619) 455-0660; fax (6 19) 
455-0770; http://www.peregrine.com. 

CIRCLE 572 

Compact, Low-Cost VCOs 
For Satellite Applications 
The V807ME01 is a VCO intended for 
PLLs and other satellite applications 
in which spectral purity and stability 
are at a premium. It generates 2400 to 
2800 MHz within a control range of 1 to 
11 V de while delivering an output 
power level of 8.5 dBm into a 50-0 load. 
The VCO exhibits a typical spectral 
purity figure of -92 dBc/Hz at 10 kHz 
from the carrier. Second-order har¬ 
monics are attenuated at better than -
10 dBc and its lineality is 1.1:1 over its 
temperature range of -40 to +75°C. 
Housed in a Mini SMT package, the 
V807ME01 is available now for $15.95 

each. Substantial discounts are avail¬ 
able for production-level orders. LG 
Z-Communications Inc., 9939 Via 

Pasar, San Diego, CA 92 126; (619) 
62 1 -2700; fax (6 19)621 -2722. 

CIRCLE 573 

New Power MMICs 
Cover Entire C-Band 
The TMD0305-2, TMD0507-2, and 
TMD0708-2 are a family of C-Band 
MMICs designed for all stages of C-band 
amplifiers. The TMD0305-2 operates in 
the 3.7- to 5.1-GHz band; the TMD0507-2 
operates in the 5.1- to 7.2-GHz band; and 
the TMD0708-2 is designed for operation 
in the 7.1- to 8.5-GHz band. All three 
components have a PldB of 33 dBm and 

a GldB of 22 dB. Their integrated archi¬ 
tectures and uniform pinout yield cost 
savings over discrete designs by reduc¬ 
ing component count. Available now, all 
three components are priced at $124 in 
100-piece quantities. LG 

Toshiba America, Electronic Compo¬ 
nents Inc., 9775 Toledo Way, Irvine, CA 
92618-1811; (800) 879-4963; 
http://www. tosh iba. com/taec. 

CIRCLE 574 

GPS Modules Feature Fast 
Lock, Differential Mode 
The GT Plus Oncore GPS receiver is a 
compact, fully functional navigation unit 
intended for automotive, handheld, ma¬ 
rine, and industrial applications. Capa¬ 
ble of tracking up to eight satellites at 
once, it also features differential location 
capability, which can provide meter¬ 
level position resolution. Improved sig¬ 
nal processing allows the GT Plus to ac¬ 
quire a “warm start” position fix within 
15 seconds, and accomplish a “cold start” 
in 90 seconds. The unit can reacquire a 
lost signal in under one second, permit¬ 
ting better operation in urban areas, or 
locations with dense foliage. 

The compact 2.5-by-3.25-by-0.5 in. 
module has a standard RTCM inter¬ 
face for its differential input data and a 

NMEA-standard positional data out¬ 
put port. Additional features include a 
velocity filter with user-selectable 
time constant, an altitude-hold func¬ 
tion, and an 80-mA power feed for ap¬ 
plications employing active antennas. 

Available now, pricing is available 
upon request. LG 

Motorola Inc., Position and Naviga¬ 
tion Systems, 4000 Commercial Ave. 
Northbrook, IL 60062-1840; (888) 
298-5217; (874) 714-7328; fax (874) 
714-7324; or on the Internet at: 
http://www.oncore.motorola.com. 

CIRCLE 575 

VSAT Converter Mixers 
Cover Satcom Bands 
The MC5xMS family of microstrip car¬ 
rier mixers offers nearly complete cov¬ 
erage of the satcom communications 
spectrum. They all operate over the en¬ 
tire 3.5- to 15-GHz range, providing cov¬ 
erage of the S, X, and Ku bands. This al¬ 
lows désignera to specify a single mixer 
for multiple applications, or to produce a 
“tri-band” product. The mixers feature 

very flat conversion loss, typically 
around 5 dB. Foui- local oscillator drive 
levels are available at +7 (MC53MS-7), 
+10 (MC54MS-7), +13 (MC56MS-7), and 
+17 dBm (MC57MS-7). Isolation for the 
LO ports is normally 35 dB, and isolation 
from LO to IF is typically 38 dB. 

Measuring only 0.6-by-0.32-by0.115 
inches, the microstrip carrier has a com¬ 
pact form factor that makes it easy to 
integrate with other microwave compo-
( continued on page 150) 
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performance at extremely low cost. 
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Cull, e-niad, or irríte to us today for 

complete information on the STEL-9260 

and other companion VM Tproducts. 

Programmable data rates from 9.6 kbps 
to 2.048 Mbps 

BPSK or QPSK operation 

Remotely programmable 

Viterbi FEC with rate z2 coding 

Digital synthesis, filtering and loop control 

Programmable 52 to 88 MHz IF 
frequency 

Programmable transmitter power levels, 
-5 to -25 dBm 

Completely independent transmit and 
receive functions 

Programmable receiver FIR filter allows 
modem to match system requirements 

Selectable for 110 or 220 VAC at 50 or 
60 Hz 

Our new STEL-9260 is a complete VSAT modem in a rack mounted configuration. It is an ideal choice for 

i systems where it is important to incorporate modulator and demodulator functions in a single package. 

I And thanks to Stanford Telecom s advanced engineering techniques, we are able to offer this top 

Stanford Telecom Introduces the STEL-9260.... 

a New Standard in VSAT Modem Performance 

This complete modem assembly has independent transmit and receive functions - both with programmable 

bit rates in 1 bps increments. Receive FIR coefficients are programmable to allow the modem to be opti¬ 

mized to both closed and open systems. Significant STEL-9260 features include: 

STANFORD MODEL STEL-9260 _ 
BPSK / QPSK VSAT MODEM 
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(continued from page U8) 
nents. A surface mount version of this I 
product also is available, with the part 
designator MC5xSMT-7. Pricing is un¬ 
der $100 each in small quantities. LG 
Magnum Microwave Corp., 1990 

Concourse Dr., San Jose, CA 951 31 ; 
(408) 42-9898, fax (408) 432-1551; 
sales@magmicro.com. CIRCLE 576 

Satellite Decoder 
Targets Set-Top Boxes 
The ODM8511P is a variable-rate QPSK 
demodulator intended for digital set-top 
boxes, satellite head ends, VSAT termi¬ 
nals, and PCS base stations. It imple¬ 
ments a unique architecture that enables 
it use a fixed-frequency clock to decode a 
wide range of symbol rates from 1 to 45 
Msymbols/s. The chip includes a QPSK 
decoder, a multi-rate Viterbi decoder (1/2, 
2/3, 3/4, 5/6, and 7/8), a de-interleaver, and 
Reed-Solomon FEC circuitry. 

By coupling a complex multiply func¬ 
tion to a polyphase filter, the demodula¬ 
tor can tolerate significant amounts of 

carrier error drift without requiring 
feedback to the tuner. Overall insertion 
loss is less than 0.5 dB. Communications 
with the host system can be accom¬ 
plished via either a high-speed serial in¬ 
terface or an eight-bit parallel bus. A 
demonstration board, the ODM8511P, 
can be purchased to enable designers to 
evaluate the decoder’s performance. 
Housed in a 100-pin PQFP, the 
ODM8511P is available now. Pricing is 
$17.50 each in quantities of 50,000. LG 
Odeum Microsystems Inc., 3103 

North First St., San Jose, Calif, 95314; 
attn: Perry Mistry (408) 232-84 12; fax 
(408) 232-81 31. CIRCLE 577 

DBS Receiver Chip Set 
Supports Multi-Rates 
The SATCOM2 chip set combines all 
of the necessary mixed-signal func¬ 
tions needed to process digital 
audio/video signals from DBS satel¬ 

lites. Comprised of two chips, the re- I 
ceiver demodulates QPSK signals 
ranging from 10 to 85 Mbits/s. It inte¬ 
grates a complete receiver front end, 
including demodulator, baseband fil¬ 
ter, ADC, and digital receiver. Input is 
a standard 480-MHz IF frequency 
QPSK signal. Output is a standard 

MPEG-2 transport data stream. On-
chip analog-domain circuitry is used to 
accommodate the multiple data rates, 
eliminating the need for switching 
SAW or discrete filters. Component 
costs and board-space requirements 
are further reduced by a pair of on-
chip, adjustable bandwidth filters. 
They optimize bit error rate and re¬ 
duce noise and distortion. Priced at 
less than $18 each, the SATCOM re¬ 
ceiver chip set is available now. LG 
Analog Devices Inc., Ray Stata Tech¬ 

nology Center, 804 Woburn St., Wilm¬ 
ington, MA 01887; (6 17) 937- 1428, 
fax (6 17)821 -4273. CIRCLE 578 

One-Chip DBS Receiver 
Features Multiple Rates 
The CQT6010 DBS-XL is a single-chip 
QPSK demodulator/FEC decoder de¬ 
signed for set-top boxes and other con¬ 
sumer satellite applications in which 
performance and cost are critical. This 
highly integrated receiver also incor¬ 
porates both Reed-Solomon and 
Viterbi decoding, energy dispersal 
functions, a pair of six-bit analog-to-
digital converters, and an on-chip 
PLL. Also included is a proprietary 
variable rate filter that performs both 
spectral wave shaping and symbol 
timing synchronization functions. 

This variable filter allows the 
CQT6020 to support any symbol rate 
from 1 to 45 Mbaud, and an output data 
rate of 1 to 112.5 Mbits/s. This enables it 
to support a variety of satellite services, 
including DVB-S and DSS television, 

I satellite data, and multi-channel audio. 

The receiver performs carrier recovery 
digitally, eliminating the need for most 
analog tuning components. It offers 
both a three-wire serial and eight-wire 
parallel host-system interface for easy 
integration with most microprocessors. 
Sampling now, the CQT6020 is priced at 
$10 each in quantities of 100,(XX). lg 
ComQuest Technologies Inc., 357 

Encinitas Blvd., Encinitas, CA 92024-
3740; (760) 633-1618, fax (760) 633-
1677. CIRCLE 579 

Planar Antennas Shine 
In DBS, MMDS Applications 
The Galaxis family of planar antennas 
employ advanced multi-element 
stripline technology and an integrated 
downconverter. By using a lithographi¬ 
cally produced array of resonant ele¬ 
ments, these compact, rugged anten¬ 
nas can deliver high performance at 
prices rivaling conventional dish anten¬ 
nas in satellite receivers, direct-broad-
cast-satellite (DBS) systems, MMDS, 
and other applications. Their wide field 
of reception widens installation align¬ 
ment tolerances and improves perfor¬ 
mance in difficult mobile applications. 

One of the first commercial applica¬ 
tions is the Future 1 series of antennas, 
intended for use in DBS television 
products. Operating in the 12.2- to 
12.75-GHz band, the American version 
can receive signals from various ser¬ 
vices, including DirecTV, Echostar, 
and Primestar. It boasts a gain of 55 dB 
and a 0.8-dB noise figure. Bandwidths 
of up to 2 GHz can be easily obtained 
for other applications. Versions for for¬ 
eign applications also are available. 

For mobile applications, there’s the 
Space Scanner, an inexpensive 2-axis 
positioning system. The compact, fully 
sealed, sea-water-proof positioner 
weighs less than 15 lbs. and can be used 
to orient satellite antennas on a variety 
of mobile platforms. Complete with a 
remote control head, the Space Scanner 
runs either on 10 to 16 V de, or 120 V ac. 

Available now, the Marine version 
of the Future 1 antenna costs $75 in 
OEM quantities. The Space Scanner 
two-axis positioner costs $900 in OEM 
quantities. Pricing for other configura¬ 
tions is available upon request. LG 

Galaxis USA Ltd., 30 Nassau St., 4th 
' Floor, Princeton, NJ 08542; (609) 924-
; 1001; fax (609) 924-4442. 
! CIRCLE 580 



Visualize 
a two-fold advantage. 

The one solution you've been looking for. Today’s electronic 
products are placing complex demands on PCB design—-creating 
intense challenges in performance, functionality, and affordability. You 
know you’ll need new tools and methodologies. And on top of it all, 
you’ll need to work in Windows NT, UNIX, or mixed environments. 

HIGH-SPEED 

BOARD DESIGN 

No problem. Cadence introduces the first and only fully functional 
high-speed board design solution for high-speed interconnect design 
for both Windows NT and UNIX. No compromise. 

Now, with one solution— across two platforms— you can explore and 
analyze design constraints and trade-offs up front. Efficiently generate 
streamlined designs. And quickly and easily ensure the successful 
implementation of your high-speed boards. 

See the advantage? Bring Cadence’s board design solution into the 
fold. Call 1.800.746.6223 or peek at www.cadence.com 

©1997 Cadenee Design Systems. Inc . 555 River Oaks Parkway. San Jo» CA 951 34 The Cadence logo is J trademark of Cadence Design Systems. Inc 
AJI trademarks or registered trademarks are the prtperty of their respective holders Corporate Marketing 6/97 
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NEW LITERATURE 

Multilingual Brochure Talks 
About Global Sensors 
A multilingual 
brochure from 
Honeywell’s Micro 
Switch Div., 
Freeport, Ill., pre¬ 
sents the com¬ 
pany’s 990 Series 
inductive proxim¬ 
ity sensor family. 
The brochure, which is produced in 
seven languages, includes technical 
data on the cost-effective sensors that 
offer global availability. Honeywell’s 
990 Series includes a three-wire de 
part in 8-, 12-, 18- and 30-mm standard 
sizes. The English version of the 
brochure is available on the company’s 
Web site at http://www.sensing.honey-
well.com in HTML format. The 
French, German, Italian, Portuguese, 
and Spanish versions are available in 
PDF format. For a free copy of the 
English version, you also can fax at 
(815) 235-5988. Contact Honeywell’s 
Micro Switch Division at (800) 537-
6945, or e-mail them info@micro.hon-

! eywell.com. lm 
CIRCLE 543 

Shielding Products Exposed 
In A 20-Page Color Catalog 

AMP Inc., Harrisburg, Pa., presents 
its line of shielding products in a new 
20-page color catalog. The Quietshield 
family of products minimize the ability 
of electromagnetic signals to leave or 
enter an enclosure. Products include 
profile and I/O gaskets, bent panels, 
tapes, and custom laminates. In addi¬ 
tion to product descriptions and appli¬ 
cation details, the catalog also includes 
engineering profiles, specifications, 
and dimensions. An introductory sec¬ 
tion explains shielding theory and de¬ 
sign challenges. For more information, 
call (800) 522-6752, or visit AMP on¬ 
line at http:llwww.amp.com. lm 

CIRCLE 544 

Brochure Explains Both The 
Company And Its Connectors 

A four-page brochure from Advance 
Rendar Ltd., Solon, Ohio, describes 
both the company and the wide variety 

of components that it manufactures. 
Advance Rendar makes single- and 
multi-output power connectors typi¬ 
cally used in computers, instrumenta¬ 
tion, power supplies, and telecom ap¬ 
plications. For example, the Quadbloc 
Plus One is a multi-output power con¬ 
nector that distributes power to four 
loads from a single source. The com¬ 
pany also offers commercial connec¬ 
tors and audio connection devices. For 
more information, call (216) 349-0755 
or fax at (216) 349-0142. lm 

CIRCLE 545 

Capacitor/Thermistor Catalog 
Has Products And Applications 

Both product specifications and appli¬ 
cations are covered in a new 36-page 
catalog from Cera-Mite Corp., 
Grafton, Wis. The publication includes 
information on the company’s exten¬ 
sive line of ceramic disk capacitors and 
ceramic PTC thermistors. High-volt¬ 
age mica technology and other spe¬ 
cialty high-voltage products are fea¬ 
tured in the capacitor section. The 
thermistor section combines an 
overview of PTCR technology and ap¬ 
plications with information on HVAC 
motor-start packages and overcurrent 
protection products. For a copy of the 
catalog, contact Cera-Mite at (414) 
377-3500. You can also fax (414) 377-
7309 or e-mail sales@ceramite.com. 
The company’s Internet address is 
http:llwww.ceramite.com. lm 

CIRCLE 546 

Databook Provides Info On 
0.6-pm Standard-Cell Ks 

A 760-page databook from Austria 
Mikro Systeme 
contains detailed 
information on the 
0.6-pm standard¬ 
cell family from 
AMS and Thesys. 
The standard cells, 
which are built in a • JL 
double-layer-metal 
CMOS process technology, boast low 
power consumption, high speed, and 
noise immunity. The databook in¬ 
cludes logic; timing and power-con¬ 
sumption information; cell area; and a 
brief description of the standard cells. 

There’s also process-derating data and 
an explanation on interpreting this 
data. Contact AMS at +43 (03136) 500 
for a free copy of the databook. The 
phone number for their Cupertino, 
Calif.-based office is (408) 865-1217, 
and the company’s e-mail address is 
info@ams.co.at. In addition, you can 
download the databook text at 
http://www.ams.co.at.\M 

CIRCIE547 

Learn To Invade An Engineer's 
Personal Cyberspace 

Marketing on the Internet: A Guide to 
Reaching Scientists and Engineers 
Online is available for free from Cirrus 
Technology, a high-tech marketing or¬ 
ganization located in Worcester, Mass. 
The report details the psychological 
aspects of why scientists and engi¬ 
neers use the Internet, and how to best 
reach them in order to sell products or 
services. It starts with a perspective 
on electronic commerce, and then ana¬ 
lyzes the psychology behind basic in¬ 
formation retention. Finally, the re¬ 
port concludes with information on 
creating the perfect web site. To get 
your free copy of the report, call (508) 
755-5242, or fill out the request form at 
http:llwww. CirrusMarketing. com.iM 

CIRCLE 548 

Check Out Fans And Blowers In 
A 20-Page Product Guide 

Find out about ac and de fans and 
blowers in a 20-page color product 
guide from Comair Rotron, San 
Ysidro, Calif. The guide provides a 
quick reference page, specifications 
for each product, and an overview of 
the company’s design, development, 
and production capabilities. Product 
information includes CFM, size and 
weight, nominal V de, watts, RPM, 
bearing type, and operating tempera¬ 
ture range. Applications for these 
products include medical, computer, 
and automotive equipment. The prod¬ 
ucts are available in standard, modi¬ 
fied, or custom versions. For a free 
copy of the guide, call (619) 661-6688 or 
e-mail: sales@comairrotron.com. The 
company’s Web site is located at 
http://www.comairrotron.com. lm 

CIRCLE 549 
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Ger BACK TO YOUR STATION, 
CANCEL TRE MASKEP FP&A, ANP 
GET AN AMI ASIC!! 

'THEY" ARE FULL OF #?$©!! 
ON TRIS SHIP, WE PON'T SETTLE FOR 

"GOOP ENOUGH" ANYMORE. . 

POPSON RAPA CATASTROPHIC MISSION 
BECAUSE A MAS KEP FPGA PE LIVE REP LATE. 

ANP FRIEPMAN TELLS ME THEY COST 
TWICE AS MUCH AS AN AMI ASIC. 

...BUT THEY SAIP 
A MASKEP FP&A WOULP 
BE GOOP ENOUGH. 

OO 1 

GET ME AN AMI ASIC!! When schedules and budgets can 
separate victory from defeat, there’s no room for "good enough." Choosing 

an AMI ASIC means getting the best technology for the best price. What 

starts with a NETRANS conversion ends with a high-quality ASIC - right on 

time and on budget. When it’s time to get to market, get an AMI ASIC. 

READER SERVICE 96 

1-800-639-7264 
www.amis.com BAMI 

AMERICAN MICROSYSTEMS MC 



READERS7 RESPONSE 

Keeping It Simple 
I just read about engineers being 

people in the July 17 issue (“Engi¬ 
neers Are People Too, ”p. 128). What is 
different about design engineers is 
that they have only one form of com¬ 
petition in their workplace. That com¬ 
petition is to better the product of 
other engineers. This leads to designs 
that are smaller, faster, more complex, 
and more...more...more... in every way 
except simple. 

This leads to over-complicated equip¬ 
ment that only children can use (“So 
simple, a child can use it.”). My daughter 
taught me to use e-mail, and I still ask 
her to program the video recorder. 
Equipment that is so compact (small) 
that it is easily lost or stolen. My word 
processor mangles (sorry, processes) 
several thousand words in the time it 
takes my finger to find the next key to 
push, and the battery’s shelflife is 
shorter than the operating time. 

So, design engineers do steer the 
world. The marketing people ask for a 
slightly better product and the engi¬ 
neers add lots of brilliant new fea¬ 
tures, most of which the accountants 
remove on cost grounds. (They then 
put them back in the next version.) 

I am one of the few oddballs who do 
just what is asked for; no more, no less. 
I’ve given up the race to outdo others. 

I run my own company, and it is 
slowly beginning to get off the ground; 
I may even take a salary next year! 
But I am happy; no more rat race. And 
the products I make can be under¬ 
stood and used without the need to 
bring children in as technical advisors. 
Bernard Green 
SYEMON Electronic Solutions 
(Simple Yet Effective Methods 
Operate Nicely) 

Point, Counterpoint 
I’m writing in response to “Debate 

Brews On The Warnings Of A Future 
Shortage Of Software Programmers 
And Professionals” (June 23, p. 167). 

The article refers to a study by the 
Computer Industry Project of Stan¬ 
ford University (CIPSU), which men¬ 
tions a “global shortage of computer 
programmers and software profes¬ 
sionals.” The article acknowledges 
that the study’s findings are debat¬ 
able, but then continues under the un¬ 
stated assumption that they are worth 
discussing seriously. 

The American Engineering Associa¬ 
tion (AEA) does not accept these find¬ 
ings, nor those of the Information Tech¬ 
nology Association of America (ITAA), 
which reaches similar conclusions. The 
AEA, an organization dedicated to en¬ 
hancing the career climate for practic¬ 
ing technical professionals, finds such 
“shortage shouting” to be nothing but 
self-serving announcements. 

History has proven these reports 
are seldom accurate and often have no 
basis in fact. These reports or studies 
are often quoted in trade journals and 
the public press to justify a need to im¬ 
port foreign engineers and scientists. 

The study by the ITAA, a trade as¬ 
sociation of employers of software 
workers, has the same flaws as the 
CIPSU study. Their statement of 
massive information technology job 
vacancies and present and future 
shortages is not supported by any data 
from the U.S. Department of Labor’s 
(DOL) statistics. The data does show 
huge increases in the supply to meet 
the industry expansion requirements. 
A shortage of 10% may be met with 
only four hours of overtime per week. 

If there were a shortage of program¬ 
mers, computer scientists, and systems 
analysts, there would be a significant 
increase in median wages. The DOL’s 
data does not show any evidence of that 
for 1996 over 1995. Computer program¬ 
mers were on average receiving an in¬ 
crease in pay of only $25 per week per 
year and reaching a level of approxi¬ 
mately $775 per week in 1996. 
AEA President Billy E. Reed said, 

“These reports always have two 
things in common; they’re never very 
accurate, and the projected shortage 
never appears.” 
Robert N. Bruce 
r.n.bruce@ieee.org 

Spell-Czeching Down Under 
I was taken with your May 12 edito¬ 

rial (“Technology's Weak Link," p. 18). 
It takes months for your publication to 
reach Australia, but I wanted to com¬ 
ment on it anyway. 

I find that spelling, reading, and 
writing proficiency is not taken for 
granted; it no longer is insisted upon. 
Many people live in a strange dream¬ 
land where spell- and grammar-check¬ 
ers in the latest word-processing 
packages will take care of everything. 
I am multilingual myself; English is 

not my first language. My mother 
tongue is Czech—a curious language 
which, at the same time, is quite sim¬ 
ple—it is almost 100% phoentical, i.e., 
you read exactly as you write and, in 
most cases, every letter is pronounced 
invariably the same way. However, it 
also is very difficult—Czech grammar 
would be a nightmare to most Eng¬ 
lish-speaking persons, and is often dif¬ 
ficult for the Czechs themselves. 

For this reason, I had to learn Eng¬ 
lish twice—first, the written form, then 
the spoken form. Because of this, I cer¬ 
tainly can appreciate the importance of 
being able to spell correctly. Recently, I 
tried an experiment: I wrote an article 
were I purposely used incorrect and 
similar-looking words like “brought” 
and “bought,” “ant” instead of “and,” 
“capriciously” instead of “capillary,” and 
so on. The editor glanced through it, ran 
the spell- and grammar-checkers, and 
gave it back to me without a single 
query! The only mistake she picked up 
was the double “the.” I was astonished; I 
then asked her if she actually read the 
piece. She said, “Oh yes, but you foreign¬ 
ers write such ‘correct’ English that I 
hail no doubt that it was OK!” 

It seems you have the same prob¬ 
lems with basic education in the U.S. 
as we do in Australia. Indeed, the fu¬ 
ture does not look very bright. 
Millan Y. Xeno 
via e-mail 

PAL Is Friendly To DVDs 
In “We’ve Seen The Future And It 

Lies In DVD” (Aug. 18, p. 52), there is 
a curious inference that the chosen 
DVD audio data compression algo¬ 
rithm is MPEG-2. PAL DVD’s in Eu¬ 
rope are meant to carry MPEG-1 or 
MPEG-2 (BC) audio. PAL disks also 
can carry AC-3 for multichannel and 
so far, most, if not all, do. There is no 
standard that NTSC disks have to 
carry MPEG-2 audio. 
Robin Bransbury 
rb@dolby.com 

Letters to the Editor, including the 
writer’s name, address, and daytime 
phone number, should be sent to: Let¬ 
ters Editor, Electronic Design, 611 
Route 46 West, Hasbrouck Heights, 
NJ 07604; fax (201) 393-0204; e-mail: 
mikemea@class.org. Letters may be 
edited for space and clarity. Names 
will be withheld upon request. 



DIRECT CONNECTION ADS 

THE HIGHEST TECHNOLOGY IN MULTILAYER PROTOTYPES 

VISIT OUR HOT NEW WEB SITE 

HIGHEST OVERALL CUSTOMER SERVICE RATING 

1108 West Evelyn Avenue, Sunnyvale, California 94086 
Phone: (408)735-7137 ■ FAX: (408)735 1408 ■ MODEM: (408)735 9842 

E-mail: protoexpress«''internetmci.com 
FTP Address: ftp:protoexpress.com 

PCMCIA 

Metal Core & Thermobonded PCB's 

Up to 22 Layers 

Multichip Modules 

Impedance Control Boards 

Buried & Blind Vias 

Polyimide Multilayer 

Full Body Gold 

PROTO EXPRESS CIRCLE 420 

Modem Your 

Gerber Files To (Is 

Before 9:00am EST, 

We Will Fabricate & Ship 

The Boards Same Evening 

Abo AtwMfe: 

a Prototypes & Production Quantités a 24 Hrs. Modems 

a SMOBC & CPI a Stlfcüvr & Boncable Gold 

a Single Through Muttlayer PCB's a Instant Quotations 

NMLOGIC 
TiCHNOLOGItl 

J046 Scott »tvd • Sonto Clora. CA WO54 
Tel: (4M) 727-3500 • ta: (4M) 727-7307 • Internet http: www.neilogic.com 

N EXLOGIC TECHNOLOGY CIRCLE 4Q4 

the Best is NOW even Better 
The P301 hand-held memory Programmer with a low price 

tag including I/O Cable, PC Windows and DOS software 

B PROGRAMS EÆPR0MS, Flash & CMOS PROMS 

10.3* & 0.6* pitch 8, 24, 28 & 32 PIN DIP 

K Serial RS232 interface up to 115.2 K 

I Mains or battery option - rechargeable 
battery packs available for extended use. 

For more information 
find us on the Web, Telephone or 
ORDER YOUR P301 TODAY! 

7451 Topanga Cyn. Blvd. 
Canoga Park, CA 91 303 

Toll Free: (888) 70O-STAG (7824) 
-Tel: (318)587-3434 
Fax: (818)-587-3433 

Internet: h«pj/www.stag.co.uk 

¡STAG PROGRAMMERS_ CIRCLE 421 

8OC196 
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 

WINDOWS 

& MOUSE 

USER INTERFACE 

EXTERNAL UNIT WITH NO PLUG-IN CARDS 

OUTSTANDING PERFORMANCE AT A REALISTIC PRICE 

FOR MORE INFO OR ’0 ARRANGE 
YOUR 10 DAY FREE TRIAL. CALL: 

1.800-838-8012 

SIGNUM SYSTEMS CIRCLE 413 

Real-Time Microprocessor 
Development Tools 

Call (408) 866-1820 for a product brochure 
and a FREE Demo Disk. 

Information is also available via Fax. call our 
24-hour Fax Center at (408) 378-2912. 

Visit our web site- http://www.nohau.com 

See E EM 97- pages D 1274-1282 

flrtLJSSI I 51 E. Campbell Avenue 
I lUnOU Campbell. CA 95008-2053 
CORPORATION Email: sales@nohau.com 

In-Circuit Emulators 
NOHAU CORPORATION CIRCLE 405 

PACIFIC SOFTWORKS CIRCLE 409 

Modem your gerber data to us before 9 am EST 
and receive your boards the next morning. 

5 p\ec®s

ALSO AVAILABLE: 
• Proto-Type to Production 
Quantities 

• SMOBC and LPI 
• Gold/Nickel Plating 
• Scored Panels 
• Single to Multilayers 
• Blind & Buried vias 
• 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 

OVERNITE PROTOS CIRCLE 407 



DIRECT CONNECTION ADS 

$1250 

s 

5 

EXTRAS 

ÊKinc. FAX: 408-748-1982 MODEM: 408-748-9605 

CIRCLE 417 ACCUTRACE INC. 

4 
5 10 2 QUANTITY 

? 
i 

Same Day Prototype 

• Instant Quotes 

• SMOBC & LPI 

L • Scored Panels 

* • Electrical Testing 

Photoplotting • Gold • Testing 
Services 

IS YOURS! 
as to who gives you the best value? 

1350 
1600 
1800 
1595 
1875 
2150 
2325 

850 <@33 > 
995 1200 
1095 J 1350 

SMT & Thru Hole Assembly 

UL Approved 

TA CCUtraCe CALL US TODAY AT 1-800-600-661 1 408-748-9600 

<^2^-“ 

$415 
450 
500 
540 
900 

30 
60 
90 
120 
30 
60 
90 
120 

30 
60 
90 
120 
30 
60 
90 
120 

$995 
1150 
1300 
1450 
1275 
1495 
1725 
1875 

$770 
870 
960 
1000 
950 
1025 
1290 
1405 

$250 
290 
330 
360 
649 
749 
795 
850 

$330 
390 
420 
470 
790 

• Prototype to Production 

• Complete CAD/DFM 

• Gola/Niclde Plating 

• Blind & Buried Vias 

LEARN VHDL EASY' 
VHDL EASY" 
from MINC delivers: 
• Full capability VHDL 

synthesis engine 
• Automatic optimization for 
PLD, CPLD and FPGA design 

• Interactive tutorial from 
Doulos to help you quickly 
learn VHDL 

• Easy-to-use graphical interface 
• 30 day money back guarantee 
• Windows 95/NT support 

For a limited time only 5495! 
Call MINC today, toll free 

1.888.255.8435 

MINC 
www.minc.com 

vhdleasy@minc.com 

MINC INCORPORATED CIRCLE 403 

11 Fl I I INF AN ISO 9001 
< REGISTERED FIRM 

Telephone Line Emulator 

TLE-A: The MAXIMUM in telecom test power! 

■ Instantly switch between up to 16 stored configurations 
■ Easily simulate echo, white noise, satellite delay, and 

many other network impairments and conditions 
■ Expansion software modules available for advanced 

simulation, international signaling, and more 
■ Functionsin4-portorfwin2-portmodes 
■ Less than half the cost of comparable products 

Call:800 ICS-STOCK 

(800-427-7862) or 
602-224-5322 
Fax:602-224-5014 
Web: www.icsstock.com 

TELTONE CORPORATION C1RCLE415 

Pentium®, Pentium® Pro, & Pentium® H processor 
In-circuit Emulators 

It’s hard to compete 
without the right tools. 

american 
arium 

(714)731-1661 • www.arium.com 
Pentium is a registered trademark of Intel Corporation 

AMERICAN ARIUM CIRCLE 400 

Embedded 

Single Board Computers 
Serial I/O. Parallel I/O, Analog I/O 

Opto I/O, Reed Relay, RS-232, RS-485 
Networks. FLASH Memory, LCD Display 
SBX I/O, -40 to +85C , Software Drivers 
[ TOLL FREE 1-888-RLC-TECH ] 

(805) 466-9717. FAX (805) 466-9736 

F http://www.RLC.com 

R.L.C. Enterprises, Inc. 
CIRCLE 410 RLC ENTERPRISES 

Palm-Sized PC Loaded with I/O 
Imagine getting serial, disk, digital, and analog I/O 
all on a palm-sized PC! We also threw in DOS 
6.22, CAMBASIC, networking, flash file and diag¬ 
nostic software. No memory to buy - it has DRAM, 
SRAM and flash. Standalone or ISA bus operation. 
-40s to 85°C. Starting at $375 in small quantities. 

Octagon Systems Corp. 
6510 W. 91st Ave., Westminster CO 80030 

Tel: 303-430-1500, Ext. 4200 
Fax: 303-426-8126 
www.octa.com 

OCTAGON SYSTEMS CORP. CIRCLE 406 

Programming power 
plus world class support starting at $1995 

The new LabSite 
universal device programmer from Data I/O 
• Support for thousands of 

popular logic memory and 

microcontroller devices 

• One year of FREE algorithm 

updates delivered to you 

automatically 

• Easy-to-use Windows’ interface 

• Optional socketing systems 

support PLCCs. 01 Ps. IS( )Ps. 

and other fine-pilch packages 

• Worldwide service and 

technical support 

Call for your 
free demo software 

1-800-332-8246 
Ext. 870 

hit p^/w w «.data- io.com 

DÄEAI/0 

1-8OO-3-DATAIO 
DATA I/O CORPORATION_ CIRCLE 401 

ROLYN FREE! 
120 
Page 

Catalog 

"Optics 
for 

Industry" 

ROLYN OPTICS supplies all types of "Off-the-
Shelf" optical components. Lenses, prisms, mir¬ 
rors. irises, microscope objectives & eyepieces 
plus hundreds of others. All from stock. Rolyn 
also supplies custom products & coatings in pro¬ 
totype or production quantities. Write or call for 
our free 120 page catalog describing products & 
listing off-the-shelf prices. ROLYN OPTICS CO., 
706 Arrowgrand Circle, Covina, CA 91722, 
(626) 915-5707 & (626) 915-5717. 
FAX: (626) 915-1379. 

ROLYN OPTICS CIRCLE 411 



DIRECT CONNECTION ADS 

Electrical Battery 
Contacts & Terminals 
• CAD Design and Prototypes 
• Applications Engineering for 
Design Assistance 

• Competitive Pricing 

„ For further information call: 

PacCNU. Phone:616 677-1268 
I 0-1640 Lake Michigan Dr FAX: 616 677-1269 
i Grand Rapids Ml 49544 email: paccnc@ix.netcom.com 

PacCNC CIRCLE 408 

for emus 
CALL: 

Instant Quotes 

UL Approved 

SMOBC & LPI 

Gold/Nickel Plating 

FI3MTC¿Í4 
Modem your gerber files before 
9 am EST ana receive your PC 
boards the Next Morning. 
ALSO AVAILABLE: J 

• Surface Mount & Thru • Scored Panels 

Hole Assembly • Single to Multilayers 

• Prototype & Production • Electrical Testing 

Time 
I ELECTRONICS. INC. 

’ Tel: (847) 290-9900 

’ Fox: (847) 290-9901 

Modem: (847) 290-99)5 

STANDARD OFFER: 5 Pieces 5 Days 2 Layers$299 

5 Pieces 5 Days 4 Layers 799 
Includes tooling, photoplotting, mask and legend (up Io 30 sq. in.) 

ONTIME ELECTRONICS, INC. CIRCLE 419 

RELIABILITY PREDICTION 
SOFTWARE 

ARE YOUR PRODUCTS RELIABLE? 
The RelCalc 2 Software Package automates the 
reliability prediction procedure of MIL-HDBK-
217, or Bellcore, allowing quick and easy 
reliability analysis of electronic products on 
your PC. Say goodbye to tedious, time consum¬ 
ing, and error prone manual methods! 
• NEW UPDATE! VERSION 3.1 now available. 
* User friendly: pop-up menus, hypertext help. 
■ Very easy to learn and use; quick data entry. 
■ Part library for rapid recall of part data. 
■ Global editing functions for what-if? trials. 
■ Reports which clearly organize results. 
■ Save time & money as you design for quality. 
■ Try our Demo Package today for $25. 

T-Cubed Systems, 31220 La Baya Drive, 
Suite 110, Westlake Village, CA 91362 
CALL: (818) 991-0057 FAX: (818) 991-1281 

T-CUBED SYSTEMS CIRCLE 414 

A-Core& A-Engine" 
40MHz! PRICES START AT 

S79 Qty 1 • S28 OEM 
• High Performance. Compact, Reliable 
• Easy to program in Borland/Microsoft C/C++ 

2.3Tx2.2" A-Core 

3.6" x2.3‘ A-Engine 

AMD188ES. 

50+ I/O 

11 124* ADC 

3 UARTs. 3 timers 

2 PWM. Bat+RTC 

C library 

Development kits 

We have 20+ Low Cost 16-bit Controllers with ADC, 
DAC, solenoid, relay, PC-104, PCMCIA, LCD, DSP 
motion control, 10 UARTs, 100 I/Os. Customer 
boards design. Save time and money. 

216 F Street, Ste 104, Devis, CA 95616, USA 
TF P XT W: 916-758-0180 • Fax:916-758-0181 
I http://www.lerr.com 

INC. tern@netcom.com 

TERN INC. CIRCLE 416 

DAC200 
Waveform Generator 

High Performance D to A (80MHz Output) 
12 bit @ 100Ms/s or 8 bit @ 200Ms/s 

1 or 4 MBytes SRAM (Expandable) 

E 
- , . . ¡ 

- r| r  . 

d -oituHinittini ‘ । 

( omputible System ( 'umpmients tvuilahle ’ 

Tel:(909)734-3001 • Fax:(909)734-4356 
sales@signatec.com 

http://www.signatec.com 
If e Supply Solutions.' 

SIGNATEC CIRCLE 412 

ELECTRICAL CONDUCTIVE 

ADHESIVES 
Designed To Your Specifications 

MASTER BOND EP76M EPOXY 

■ High conductivity ■ Thermal shock resistant 
■ Durable, strong bonds ■ Water & cnemicai re¬ 
sistant ■ Convenient packaging ■ Long storage 
stability without refrigeration ■ Repairaoility 

Master Bond Inc. Adhesives, Sealants 4 Coatings 
154 Hobart Street, Hackensack, New Jersey 07601 

(201) 343-8983 

MASTER BOND CIRCLE 402 

You modem Gerber Files to us 
More 9am, V/e Ship the Boards 
SAME EVENING. Multi-Layer Single/Double/Multi-layer 

Prototype and production 

SMOBC and LPI 

Gold/nickel plating 

Scored Panels 

Blind & Buried Vias 

UL approved 

Best turnaround time. 

...Remember, when TIME & QUALITY 

4^/4^ e counts, you ¿an count on e 

M^imagineenng tnc. 
...Always a step ahead 

(847) 806-0003 / Fax: (847) 806-0004 I Modem: (847) 806-0008 

IMAGINEERING INC. CIRCLE 41 8 



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 s125._ 
LOW-POWER DESIGN Amount 

□ Single order, $125 _ 
□ Multiple order: Quantity:_ x $125 = _ 

For S & H please add $6 for domestic _ 
or $25 for international per book -j-ota | _ 

□ Master Charge □ American Express □ VISA □ Check (payable to Electronic Design) 

Account Name _ Account # _ 

Signature _ Expiration Date _ 

Name _ Title _ 

Company_ 

Company Address_ 

City_ State _ Zip_ 

Phone Fax E-mail 

Mail to: 
ELECTRONIC DESIGN 
61 1 Route 46 West 
Hasbrouck Heights, NJ 07604 
Attn: Jeanne Sico 



RffTumt Ieuch engineering careers 
RATE S: S180 PER COLUMN INCH, COMMISSION ABLE TO AGENCIES 

MATERIALS 
Ad material to: Penton Publishing, Classifieds Dept. 
Attn.: Jon Eggleton, 1100 Superior Ave., Cleveland, OH 44114 

SALES STAFF 
Recruitment Sales Rep.: Jon Eggleton 
(800) 659-1710, (216) 931-9832 
FAX: (216) 696-8206 

CAREER OPPORTUNITIES 

ENGINEERING 

OPPORTUNITIES 
Continued growth and expansion has resulted 

in openings in the following key positions 

located near South Bend, Indiana 

DEVELOPMENT ENGINEER 

This assignment typically begins with Engineering 
efforts in the concept/design phase and follows 
through to new leading edge products being 
transferred over to the manufacturing group. 

PROJECT ENGINEER 

Working closely with the product engineering 
team, you will get direcdy involved in the planning, 
coordination, and control of the efforts in the new 
products launch efforts as well as modifications to 
existing products. 

BACKGROUND REQUIREMENTS: 

l.BSEEor BSME. 
2. 3-8 years experience with application of 
electronic circuitry in an automotive supplier 
environment. 
3. Working knowledge of analog and digital 
circuits. 
4. Excellent interpersonal, communication and 
project management skills. 

If this sounds interesting to you, contact us for 
more information at: 

Bawcum and Associates, Inc. 
Dept. 1, P.O. Box 1826 

Mishawaka, IN. 46546-1826 
219/257-7990 Fax 219/257-7992 

CAREER OPPORTUNITIES 
NATIONWIDE 

Engineers & Tech's - Perm. Only 

Cellular & Wireless Systems, RF, PCS, Mi¬ 
crowave, Antenna, Network, Software, 
Sales, Dig. & Analog, Many more. Resume 
to: Peter Ansara, c/o ABF, PO 239, W. 
Spfld., MA 01090. Tel (413) 733-0791 
Fax (413) 731-1486 or pa@ansara.com 
See our web site: http://www.ansara.com 

Innovative Products, 
super-charged 

^KKaREERS 
Microelectronics, Inc., founded in 1989, has a 
presence in the power-sensitive and portable 

electronic systems marketplace. We are recognized as a 
leader in battery management ICs thanks to the extraordi¬ 
nary drive and talent or our professionals. If you are ready 
to super-charge your career, consider the following oppor¬ 
tunities in Dallas: 

Product Engineer 
Our current testers are Analog Devices CTS-
5010, Megatest 02/52, Teradyne J386, 
Custom VXI based testers and custom con¬ 
troller-based testers. Successful candidate will 
generate characterization, probe and final test 
programs from schematics, design specs and 
datasheets. Experience primarily on digital 
testers (memory, logic or both) is necessary. 
Must also have 5+ years experience to include 
Intel assembly, C, DOS, UNIX and generating 
tester hardware. Mixed signal or digital expe¬ 
rience preferred. Job Code: ESED-971 

Digital Design and 
Verification Engineer 
Qualified candidate will be responsible for 
50% design (full custom CMOS logic and cir¬ 
cuit) and 507« verification (generating and 
maintaining test suite in Assembly lan¬ 
guage). Must have a minimum of a MSEE 
with 2+ years experience or a BSEE with 4+ 
years of experience. Background in comput¬ 
er architecture and CMOS circuit design 
using SPICE is required. Must also have 
working experience with VERILOG (pre¬ 
ferred) or VHDL. Job Code: BLED-971 

Qualified candidate must have 5+ years experi¬ 
ence and familiarity with CMOS processing 
techniques and testing methodology. Must also 
have hands-on experience in silicon debug to 
include micro-probing, wafer deprocessing, 
understanding of schematics and datasheet 
parameters and characterization of devices 
across all datasheet parameters and end-use 
systems. Experience with design of hardware 
and software of small microcontroller-based 
systems is required. CMOS mixed signal or digi¬ 
tal experience preferred. Background working 
on microcontroller-based devices with analog 
I/O a plus. Job Code: ESED-972 

Applications Engineer 
Selected candidate will be responsible for 
providing technical marketing support for the 
development and implementation of customer 
applications dealing with complex operating 
systems. Will assist sales staff in assessing 
potential application of company products to 
meet customer needs and prepare detailed 
product specifications. A BSEE, minimum of 7 
years experience and background with power 
conversion and low-power analog circuits 
required. Job Code: DFED-10972 

Firmware Engineer 
Successful candidate will be responsible for the analysis, design, programming, debugging and 
modification of software and will troubleshoot code for firmware (IC embedded code) applications. 
Work often involves analog and digital hardware and software operating systems. Must have a min¬ 
imum of 5 years experience, knowledge of hardware design, as well as the ability to program in 
machine, assembly and high-level languages, such as C and C++. Experience programming portable 
electronic applications and battery-powered microcontrollers is preferred. Job Code: DFED-10971 

We offer a competitive compensation and benefits package including medical, dental and life 
insurance, stocK options, profit sharing, 401(k) plan and a generous paid leave program. 
Interested candidates may forward resume and salary requirements to: HR Department-(Job 
Code), Benchmarq Microelectronics, Inc., 17919 Waterview 
Pkwy., Dallas, Texas 75252; fax: (972) 437-3003. Send any 
electronic responses to: human _resources@benchmarq.com . 
No phone calls, please. 

For immediate qualification or more information about our 
company, please visit our website at: www.benchmarq.com 

Benchmarq Microelectronics, Inc. is an Equal Opportunity 
Employer that values diversity in the workplace. 

BENCHMARQ 
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THE WORLD'S LARGEST SELECTION 

Choose from over 480 standard off-the-shelf models from 2-way to 48-way; 
0°, 90° and 180°; 50 and 75 ohms; covering 2kHz to 10GHz. Mini-Circuits will also 
supply your special needs such as wider bandwidths, higher isolation, lower insertion 
loss, and phase matched ports... all at catalog prices with rapid turnaround time. 
Models include surface mount, plug-in, flat-pack and standard connectorized designs 
such as SMA, N, TNC, C, and F connectors as well as custom designs. Ultra-miniature 
surface mount units provide excellent solutions in cellular communications, cable systems 
and countless wireless applications. All units come with a 1year guarantee and “skinny” 
4.5 sigma repeatability unit-to-unit and production run to production run. 
Catalog models are guaranteed to ship within one week. 
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Mini-Circuits. ..we’re redefining what VALUE is all about! 
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Parts, Software, and Tools 

Cypress USB microcontrollers — the indus¬ 

try's smallest and most flexible — bring new 

application possibilities to PCs and true 

plug-and-play connectivity to PC periph¬ 

erals. Partnered with industry-leading 

PC hardware and software OEMs 

worldwide, Cypress has all the right USB 

stuff at the right prices — from sample parts 

to development systems, plus a new Starter 

Kit priced at just $99 — to make USB design 

OUR $99 STARTER KIT HELPS 
fast and cost-effective. 

Fully Integrated Solutions 

Cypress microcontrollers are 

BRING YOUR USB IDEAS TO LIFE. are truly optimized for the low-
and high-speed USB specifica¬ 

tions. Available in a variety of packages, they 

provide every key function you need — SRAM, 

programmable EPROM, GPIO, clock multiplier, 

transceiver, SIE. The result is a single-chip USB 

interface with optimum price/performance. 

Accelerate the USB Design Effort 

Choose from five families of USB micro¬ 

controllers. Use our USB source code library, 

reference designs, standard programmers, 

and development systems. And build price-

competitive, leading-edge USB applications 
Cypress USB Development Systems 
PART No. DESCRIPTION PARTS SUPPORTED PRICE 

CY3652 High-Speed USB 
Development System 

CY7C64XXX 
CY7C65XXX 
CY7C66XXX 

S495 

CY3651 Low-Speed USB 
Development System 

CY7C634XX 
CY7C635XX 

S495 

CY3650 
Low-Speed USB 

Development System 

CY7C630XX 
CY7C631XX 
CY7C632XX 

S495 

CY3640 USB Starter Kit 
CY7C630XX 
CY7C631XX 
CY7C632XX 

S99 

faster and easier than ever before. 

Order Today, at www.cypress.com 

Try the Cypress CY3640 Starter Kit. It gives 

you everything you need to create your 

USB design: a sample USB application and 

drivers, programmer, source code, cabling, 

full documentation, and three working 

device samples. It's yours for just $99. Order 

one today, right now, directly from our web 

The easy-to-use $99 CY3640 USB Starter Kit includes: 

• USB sample application on PCB (shown), with 
USB cable, source code, and drivers 

• Three Cypress USB microcontroller samples, 
CY7C630XX, with assembler software and 
programmer 

• CD-ROM with full documention; includes user's 
manual and Starter Kit application note 

site at www.cypress.com. 

Cypress USB. It helps bring your USB ideas 

to life easier— and gets them to market faster. 

(800) 858-1810 
FAX: (408) 943-6848 
Ask for Kit #T034 

www.cypress.com 




