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Greatest Hits,
Volume 11

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

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

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

E-mail: info@orcad.com Internet: http://www.orcad.com Ol C A D 11
OrCAD 1 a registered trademark and OrCAD Capture, OrCAD Simulate. OrCAD Layout
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Visualize the World?
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ompactPCl’ —

The designer’s toolbox for your embedded application

Gespac...The innovative leader in embedded solutions,
introduces the CompactPC/ Pentium® Designer’s Toolbox.
Embedded system designers developing applications for
industrial machine or process control systems, telecom-
munications, medical and other real-time systems using
the CompactPCl specification, can benefit from the
unique features of the Designer's Toolbox.

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

EESFIEE

Innovative Embedded Solutions

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

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

All logos and registered trademarks are property of their respective holders

International North & South America  Japan

18 Chemin des Aulx 50 West Hoover Ave. Minami Aoyama
1228 Geneva Meso, AZ 85210 1-15-18, Minato- ku
Switzerlond 1-800-4-GESPAC Tokyo 107

France Germany

ET. de St Aubin Amberg Haus

Rte de |'orme des Merisiers  Kurt-Bloum-Platz 2

91195 Gif-sur-Yvette 63450 Hanav bei Frankfurt

Tel: (602) 962 5559
Fax: (602) 962 5750

Tel: (81 3) 3470 0640 Tel: (3301)69853373  Tel: (49 0) 6181 24052
Fax: (81 3) 3478 8648 Fox: (3301} 698536 60  Fax: (49 0) 6181 24051
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ntroducing
Foundation Series
Software from Xilinx.

— A VAV

utomated New Foundation Series software

push-button

design changes everything you know about

Sigpary /oy high level design tools.
vour PC.

There’s nothing intimidating
about it. It’'s easy to use. It's PC-based.
It's extremely affordable. And it’s the
only program with VHDL synthesis
schematic entry, and ABEL language
built right in.

To further simplify matters, its
HDL Wizard feature automates the
VHDL design process with our CPLD
and FPGA implementation tools.

Plus the software we're shipping
today has an upgrade path to the
devices we're building tomorrow.

So if you're thinking about mak-

ing the jump from PLDs to CPLDs

or FPGAs, your timing couldn’t be

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

4
"o
e

free Foundation Evaluation Disk or
request it via http.//www.xilinx.com
Foundation Series from Xilinx.

It doesn’t get any simpler than this.

$ 7 XILINX
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AMPLIFIERS

DCto8GHz 9119

(up to +18dBm output) From jgf(i000 aty)

Mini-Circuits ushers-in a new era of technology and economy with ERA

monolithic GaAs ampilifiers. Just check the specs! These surface mount and drop-in
ampilifiers cover your applications to 8GHz with higher gain, more output, and

flatter response. Characterized with S-parameter data, these amplifiers are very
easy to use. Simply sketch an interconnect layout, and the design is done.

And ERA's are engineered with wider bandwidths to eliminate your need for costly
compensation networks and extra gain stages. So, review your present design

and replace with Mini-Circuits new ERA technology. Lower overall cost,
wide bandwidth stability, and lots to...gain!

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

*Freq.  Gain Max. Power Qut Dynamic Range ®Price
(MHz) (dB)  (dBm, @ 1dB Comp}) NF(dB) IPB{dBm) $ea (10 Qty)
0C-8000 116 17 55 1.80
DC-8000 11.0 13 55 26 1.85
DC-6000 149 128 47 26 195
DC-6000 14.1 124 46 26 2.00
0C-3000 20.2 120 38 23 2.10
DC-3000 19.4 115 38 23 215
DC-4000 135 all0 5.5 232 415
DC-4000 135 al68 5.2 a33 420
DC-4000 185 2184 45 233 415
DC-4000 182 a184 43 a2 420
ERA-6 DC-4000 113 185 84 36 415
ERA-6SM DC-4000 113 180 84 36 420

Note: Specs typical at 2GHz, 25°C.

a Typ. numbers tested at 1GHz. At 2GHz, Max. Pwr. Out may decrease by 0.4B & 1P3 by 3 to 4dB

* Low frequency cutoff ined by external coupling

@ Price (ea.) Oty 1000: ERA-1 $1 19, -2 $1.33, -3 $1.48, 4 -5 or -6 $2.95. SM option same price
DESIGNER'S AMPLIFIER KITS:

K1-ERA: 10 of each ERA-1,-2,-3 (30 pieces) only $49.95

K1-ERASM: 10 of each ERA-1SM,-2SM,-3SM (30 pieces) only $49.95
K2-ERA: 10 of each ERA-4,-5 (20 pieces) only $69.95

K2-ERASM: 10 each ERA-4SM,-5SM (20 pieces) onty $69.95

Chip Coupling Capacitors at 12¢ each (50 min.)

Size (mils) Value
80x50 10, 22, 47, 68, 100, 220, 470, 680, 1000,
2200, 4700, 6800, 10,000 pf
120x60 002, .047, .068, .1 puf
R )
Typical Biasing 'Vb\‘,?: —
Conf iguration ERA Vee

| \ RFC(Opﬂonal)
\ L m»ﬂa \S o$l|——oOUT

ERA-1  ERA-1SM

D — ACTUAL | For ERA models. pin 1
SIZE identified by Red dot.
M ] n ] L] ®
ini-Circuits Lo

P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www. minicircuits. com Zi el e i s on i

For detailed specs on all Mini-Circuits products refer to * 740- pg. HANDBOOK « INTERNET « THOMAS REGISTER * MICROWAVE PRODUCT DATA DIRECTORY » EEM
CUSTOM PRODUCT NEEDS...Let Our Experience Work For You. F214 RevB
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EDITORIAL OVERVIEW

1997 Technology Forecast
* Exploring the design world of the wired engineer of
the future

Taking A Look At Internet-Based Design In the Year
2007 .. i ie i et ie it er e
¢ [t's a cyberspace odyssey by going back to the future to
see how the Internet will affect the way designers work.

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

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

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

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

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

Experts Forecast Major Changes In Analog Design In
FiveYears .......coviiiiiionnennnccncannns 79
¢ And there is in this business more than nature was ever
conduct of. Some oracle must rectify our knowledge.--

The Tempest (V.1.243-245).

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

Mobility And Information AlaCard ............ 95
¢ Applications and opportunities for smart card technology.
The Impact Of The Internet On

Electronic Engineering ...........coeveinn... 102

* The evolution of the Internet allows the change from
access to information to access to resources.

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

System-On-Chip Technologies Call For A New Breed Of
Engineers .........cocviiiniiiiniiiiaioennns ..118

* Design teams seek talent from many different d1sc1p1nes
to answer integration challenges.

Upcoming Meetings ............... 12,16, 160X
BAMOHAl ..ooiimvimnmmsepvensmsios o 18
* Welcome to a new and friendlier look

Technology Briefing ..............ccoovvunn.. 22
® Music, wild horses, and technology

Technology Newsletter .................. 27,28

¢ Lab develops first portable DNA analysis system
 Improving tiltmeters to aid in siting oil wells keeps lab busy
¢ Flexible semiconductors can bend like rubber

¢ Cooperative focuses on high-density microvia technologies

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

Technology Breakthrough
® Prototype of a virtual display uses GaAs array for
credit-card-sized computers

® Piezoresistive a(6H) silicon-carbide pressure sensors
aim for high-temperature operation at up 600°C

® Charge-sharing technology enables high LCD image
quality at ultra-low power levels

¢ Sophisticated algorithmic-based software coding
makes complex problem solving easier

ELECTRONIC DESIGN (USPS 172.080; ISSN 0013-4872) is published twice menthly
except for 3 issues in May and 3 issues in October by Penton Publishing Inc., 1100
Superior Ave., Cleveland, OH 44114-2543. Paid rates for a one year subscription
are as follows: $105 U.S., $185 Canada, $210, $255 International. Second-class
postage paid at Cleveland, OH, and additional mailing offices. Editorial and
advertising addresses: ELECTRONIC DESIGN, 611 Route #46 West, Hasbrouck
Heights, NJ 07604. Telephone {201} 393-6060. Facsimile (201) 393-0204. Printed
in U.S.A. Title registered in U.S. Patent Office.

Copyright 1997 by Penton Publishing Inc. All rights reserved. The contents of this
publication may not be reproduced in whole or in part without the consent of the
copyright owner. For subscriber change of address and subscription inquiries, call
{216) 696-7000. Mail your subscription requests to: Penton Pubrshlng Subscription
Lockbox, P.O. Box 96732, Chicago, IL 60693. POSTMASTER: Please send chonge
of address to ELECTRONIC DESIGN, Penton Publishing Inc., 1100 Superior Ave.,
Cleveland, OH 44114-2543.
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Where the Communications

World Turns for
High Bandwidth Solutions

igh performance SONET/Sd,
ATM and Fibre Channel network
applications are fueled by high
speed, low powegiphysical layer
ICs from VITESSE. Co nications
companies worldwide to us for
reliable, exceptionally high band-
width for their present and future
requirements.
¢ Turn to the world’s leading
producer of ATM, Fibre Channel
and SONET/SDH devices for
superior, proven perform-
ance. For your Communi-
cations Products Data
Book, samples, or tech-
nical assistance, contact

2.5-10 Gb/s
SONET/SDH

The broadest family of
2.5 Gb/s components for
telecom applications
scalable to 10 Gb/s
[VSC8000 Family]

622 Mhz-2.5

Ghz ATM
Industry-leading ATM
supplier of low cost, low
power transceivers from
622 Mhz to 2.5 Ghz.
[VSC8100 Family]

Fibre Channel and
Gigabit Ethernet
Complete family of Fibre
Channel-compatible
datacom ICs, including
Gigabit Ethernet physical
layer devices

[VSC7100 Family]

1.0625 Gb/s & 2.5 Gb/s
Optoelectronics

Low cost optoelectronic
chipsets, including pream-
plifiers, post-amplifiers
and laser drivers for
greater integration

and sensitivity. [VSC7800
Family & VSC7900]

622 Mhz

Telecom ASICs

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

us now and explore new 6’
worlds of bandwidth possnbllmes

1-800-VITESSE
or www.vitegse.com -

high bandwidth
solutions

VITESSE

SEMICONDUCTOR CORPORATION

TRANSMISSIONS
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PC GraphicsWatch ................ ceenaas J21 | MarketFacts ....oooneiiiiiiiiiiiiian., 160A
The Whys And Why Nots Of Designing A CDPD 40Years AQO ... .iiiiiii i 160B
Modem .........coiiiiiiiiiiiiiiinnnn.. 122
* CDPD, a wireless WAN standard, uses existing technology | FreeStuff ..............c.coviieevvunn.. 1608
for vertical applications.
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A Secure Metamorphosis ............ Ceeeans 160K
How Many Isolated Dc-Dc Converters Do You Really
Need? .............. ceeenas P 137 i Kids Put Their Cities On The Map ...... Ceeeees 160L

* By replacing them with ISRs, designers can make

significant gains in space, cost, reliability, and Engineering Automation Goes On-line ........ 160N
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In times of rapid change,
your system has to run fast.

‘-
0 ¢ e 0 ® ¥y

For fast answers, call us at: USA Tel:1-800-366-9782. Fax:1-800-729-9288. GERMANY Tel:0211-650302.Fax:0211-6503490.

THE NETHERLANDS Tel.040-445-845.Fax:040-444-580. SWEDEN Tel:08-638-0820.Fax:08-638-0388. FRANCE Tel:1-3067-5800.
Fax:1-3067-5899. SPAIN Tel:1-504-2787.Fax:1-504-2860. ITALY Tel:02-667541.Fax:02-66754299. UK Tel:1908-691133.Fax:1908-670290.
HONG KONG Tel:2886-9318.Fax:2886-9022. TAIWAN Tel:02-719-2377 Fax:02-719-5951. KOREA Tel:02-551-0450.Fax:02-551-0451.
SINGAPORE Tel:253-8311.Fax:250-3583. AUSTRALIA Tel:03-8878012.Fax:03-8878014. JAPAN Tel 03-3454-1111.Fax:03-3798-6059
On the Internet at http://www.ic.nec.co.jp/index_e.html




Boost performance with
our comprehensive line of
high-speed DRAMs

I t's tough to design for tomorrow
in an era of accelerating change.
But no matter how trends and
technologies may vary, there's one
constant you can count on: the re-
lentless need for speed, especially
in high-end systems. Such as
engineering workstations, multi-
parallel-processor systems, ATM
switches, PCs, graphics and games.
To boost the performance of
your high-end system, NEC offers
a new generation of high-speed
DRAMs. Our comprehensive lineup
matches individual application needs
with optimum price/performance
solutions.
[JEDO DRAMs: 4M, 16M, 64M
(] Synchronous DRAMs: 16M, 64M
1 Synchronous Graphics RAMs: 8M
[J Rambus™ DRAMs: 8M, 16M, 18M

Designer-friendly DRAMs

As DRAM speeds increase, design-
ers must devote special attention to
noise and timing. You can depend
on NEC for full support and in-
depth experience. We also have
the capacity to assure stable DRAM
supplies. We've become a world
leader in memories because of

our unwavering commitment to
customers and quality. For more
information, contact NEC today.

just imagine
\ll tradtemarks are the ot ol thair re y NEC MULT IME DI A
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| GHz Clock
Oscillators,
Less Than
3psec Jitter!

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

* 300MHz-1GHz

* 10, 25, or 40 ppm stability

* Single supply operation

* Extended temperature
ranges

* ECL/PECL logic
compatibility

SONET Designers!
622.08 MHz VCXOs
available NOW for

your SONET applications!
Call for further
information and
specifications.

ro networks corp.
324 Clark Street,
Worcester, MA 01606
Tel. (508) 852-5400
nsas FAX (508) 853-8296
E-Mail - sales@mnc.com
P e Web Site - http://www.mnc.com

MORE IN MICROELECTRONICS
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Digi-Key Corporation, 701 Brooks Ave South,
Thief River Falls, MN 56701-0677
Toll-Free: 1-800-344-4539 » Fax: 218-681-3330
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Visit us on the Internet * http://www.digikey.com




m UltraSCSI Compliant

@ Retiming

m Active S-E Signal Negation
m SCAM Support

m 16 1Ds (Wide)

AT ot K7
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DUORLE]:

AVAILABLE FREE!!
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Bus
Converter

m FCC & CE Class B Approval
m SE & Diff switchable terminators built in

CALL FUTS
JPECIL
Dzl #i1sh
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¢ Metallic / Non-Metallic
* Press Capacity to 45 tons
® Progressive/Blanking/Forming Dies

Fax your drawings for prompt quotation.

KEYSTONE

31-07 20th Road, Astoria, NY 11105-2017
Tel: (718) 956-8900 or 1-800-221-5510 Fax: (718) 956-9040
WebSite http//www. keyelco.com

¢ |n-Die Tapping
® Plating/Assembly

Literature available.
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S
\%0/:'

Qust

ELECTRONIC DESIGN /JANUARY 6, 1997

READER SERVICE 155

JANUARY 1997
Annual Reliability & Maintain-
ability Symposium (RAMS), Janu-
ary 20-23. Philadelphia Marriott,
Philadelphia, Pennsylvania. Contact
V.R. Monshaw, Consulting Services,
1768 Lark Lane, Cherry Hill, New
Jersey 08003; (609) 428-2342.

CiA Forum: CAN for Newcomers,
Jan. 21. Braga, Portugal. Contact

| CAN in Automation, Am Weichsel-

garten 26, D-91058 Erlangen, (49)
9131-601091; fax (49) 9131-601092.

CiA Forum: CAN for Newcomers,
Jan 23. Barcelona, Spain. Contact

| CAN in Automation, Am Weichsel-

garten 26, D-91058 Erlangen, (49)
9131-601091; fax (49) 9131-601092.

Asia & South Pacific Design Au-
tomation Conference with EDA
Technofair (ASP-DAC ‘97), Jan.
28-31. Makuhari Messe Convention
Center, Chiba, Japan. Contact Yoko
Nishikawa, ASP-DAC ‘97 Secre-
tariat, CONVEX Ine., Ichijoji Bldg.
2-3-22 Azabudai, Minato-ku, Tokyo

© 106 Japan; (81) 3 3589 3355; fax (81) 3

3589 3974,
convex@po.iijnet.or.jp;
http://www.jesa or jp/ASPDAC/.

e-mail:

Second Annual Pan Pacific Mi-
croelectronics Symposium, Jan-
uary 29-31. Sheraton Maui Resort,
Maui, Hawaii. Contact JoAnn
Stromberg, Pan Pacific Sympo-
sium, 5200 Wilson Road, Suite 215,

| Edina, Minnesota 55424; fax (612)

929-1819.

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

| 0814; fax (818) 393-0530; e-mail:

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

IEEE Power Engineering Society
Winter Meeting, Feb. 2-6. New
York Hilton & Towers, New York.
Contact Frank E. Schink, 14 Middle-
bury Ln., Cranford, New Jersey
07016-1622; (908) 276-8847; fax (908)
276-8847.




LOOK WHO'S MOVED
IN NEXT DOOR

SPI1 SERIAL

Good interfaces make for good neighbors.
Atmel's complete line of Serial Peripheral Interface
(SPI) EEPROM memories are the best neighbors your
Motorola™ microcontroller could ever have. Every Atmel
SPI memory is dedicated to giving your logic higher
property value, without driving up real estate prices.

Check this floor plan. We make for some really fast
company, check out the 2.1 MHz clock rate on this
street. Qur SPI Serials are offered in 5V, 2.7V and the
industry’s lowest power version, 1.8V. Get setteled in,
these new SPI devices guarartee typical

E? MEMORY

neighborhood before you wear out our
SPI Serial EEPROMs. With a home
warranty like that, you can't pass it by!

Drop by our open house. Atmel's AT25XXX SPI
devices are mode 0 and 3 compatible, offer software
and hardware write protection and are offered in small
JEDEC DIP and SOIC packages. Atmel is the only
manufacturer to offer all four serial-interface protocols
including 2-, 3-, 4-wire, and SP1 devices.

Move on up and start designing with Atmel’s Serials.
Call 1-800-365-3375 today and we'll send

endurance of 1 million cycles and have 100-

vear data retention. You'll outgrow the

out a SPI sample to plant next to your

neighbor.

M

literature hotline: 800-365-3375 far-on-demand: 800-292-8635
Web site: http://www.atmel.com e-mail: literature@atmel.com
1196 Aumel Corporation, 2325 Orchard Parkway, San Jose, CA 95131 (408) 441-031, FAX (408) 487-26001
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With all due respect to RISC/UNIX-based systems, we think vou'll find the Compaq Professional
Workstation offers something that's been sorely missing in proprictary workstations, Namely, freedom.
To begin with, you'll have plenty of power to run your specialized applications. This is made
possible through a range of cutting-edge performance features. Including Compaq’s advanced system
architecture which is optimized for Windows® NT and can run up to two Pentium® Pro processors. And
because our workstation is based on open systems standards, vou'll find it will integrate easily into vour

l ) 0 g v P

distributed 5
f existing network. So instead of having to work within the constraints of a proprictary
@ svstem, you'll have the Hlexibility to accommodate your needs, whatever they are. Of
course, with Distributed Access, you'll also be assured of a transparent connection
d ¢ ¢ e s S

to all the information vou need thr()ughoul vour enterprise. Even in RISC/UNIX environments.

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

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

optimum performance and compatibility.

YOUR RELIANCE ON CONVENTIONAL WORKSTATIONS

IS ABOUT To CHANGE FOREVER.

Finally, our workstation pr()\'i(lcs a lower cost of m\'ncrship—nol ()nly thr()ugh price: pcrf()rman('c

but also lhrough Compaqs in(lustry-lca(ling management features

and comprchensive service and support programs. Including
hundreds of resellers specially trained for your market.

All said, the Compaq Professional Workstation is unlike
any workstation you've ever used before. Which, of course, is

exactly the point. For more information on Compaq

Www.compag.com or call 1-800-318-7774.

So what's under the hood? 1=2 200MHz Pentium® Pro processors with NT 4.0, a 256K cache, up to 512.MB
qu('C DIMM memory, an Ultra Wide SCSI controller, and advanced 2D/3D graphics accelerators.

COMPAQ

Has It Changcd Your Life Yet?
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MEETINGS

FEBRUARY 1997

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

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

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

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

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

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

European Design & Test Confer-
ence (ED&TC ‘97), Mar. 17-20.
CNIT Conference & Exhibition Cen-
tre, Paris-La Defense, France. Con-
tact ED&TC Conference Secretariat,
CEP Consultants Ltd., 43 Manor P1.,
Edinburgh, EH3 TEB, UK; (44) 131-
300 3300; fax (44) 131-300 3400; e-mail:
edtc@cep.u-net.com.

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

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

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

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

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

Optical Encoders...available now from Grayhill

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

Now you can have Grayhill reliability in an optical

encoder switch.

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

The Series 61 offers:

per revolution.

The Grayhill Series 61 Panel-Mount Optical Encoder
delivers over 1 million cycles of operation. And we can
deliver them now, not later, at competitive prices.

o Standard resolution—16, 24 and 32 positions.
¢ High resolution—25, 32, 50, 64, 100 and 128 pulses per channel

¢ Lower power consumption with single 5Vdc power supply.

e Choice of integral data input pushbutton.

¢ Custom design capabilities. Options include operating torque,
terminations, pushbutton operating force.

* Design and production compliance to 1SO-9001.

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

"/i
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ANY MORE
INTEGRATED
AND THIS 8-BIT
MICROCONTROLLER
WOULD BE
DOING YOUR WORK
FOR YOU.

and MOVING AND SHAPING THE FUTURE are trademarks of

NATIONAL SEMICONDL

NATIONAL'S COP8SA
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INTRODUCING THE COP8SA
SINGLE CHIP SOLUTION.

Oh, sure, you'll still have to connect the chip to the
ground and the Vce. But after that, you're pretty
much done.

That's because the new COP8SA mid-range O1TP
microcontroller requires zero external components.

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

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

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

instantly easier. There’s even patented EMI technolo-

“ gy, a latchup capability that meets stringent industry

Wl - Vi Y
Hih ot e

standards, and an ESD rating that's over twice the
industry norm.

The result? The quality and

reliability of a single-chip solu-

tion in an industry-standard foot-

print. Add easy-to-use develop-

T | ment tools and an Evaluation

CMIWL

and  Program
ming Unit for

under $99. and

> w your  product

will be in the
market before

you know it.

-
C The COPS8SA. You're almost

done already.

FREE INFO KIT—FAST.

To test the COP8SA. contact your local
distributor. While you're waiting, give
National a call and we’ll get you started.
CALL: 1-800-272-9959 Ext. 738.

INFO CARD: Mail or Fax

WEB: http://www.national.com/see/cop8sa

Corgsy

in Southeast Asia, fax u

National Semiconductor




ELECTRONIC DESIGN

Stepper EDITORIAL

c“ﬁ?.i‘;;. Welcome To A New And Friendlier Look

l C ) Electronic Design has a new look with you, the reader, in mind. We’ve lis-
tened to your feedback through letters, telephone calls, faxes, e-mail mes-
/‘\ sages, and focus groups, and as a result, have decided to give the magazine a

friendlier and easier-to-read format. No longer will you have to thumb

through our magazine while looking for a communications story, a DSP devel-
\ opment, or EDA news. We’ve gone to a more organized format with Applica-
tion-Specific Sections. This will allow you to quickly zero in on your applica-
tion area of interest.

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

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

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

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

ko

xecutive Editor

.
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VM62 SINGLE BOARD COMPUTER N

IT°S ALMOST
CUSTOM.

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

The VMG2 replicates the functions of the VM42
including our patented AutoBahn™ chip. AutoBahn
makes possible data transfer speeds that are as much as five times
faster than VME’s highest theoretical performance.

Two Main Processor Speeds: MC68060 @ S0OMHz and 66MHz

Full Communications Support: MCOS8EN300 @ 25MHz and 33MHz
\ supplies Intelligent Ethernet, Profibus or RS 232 all via the front panel

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

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

' CXC 96-Pin Mezzanine Interface: Choose from dozens of CXM
/0 modules

£ / Temperature: Commercial: 0" to 70°C; Industrial: -40°C to 85°C
Rugged, Extended Temperature: Several COTS versions available
Software: RTOS support for 08-9, VxWorks, pSOS+ and VRTX/0S

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

Call: 1-800-228-1737

i e —

Modular Computers®
PEP Modular Computers, Inc.

bere you go frohz here...

'ﬂ{m%subfed to change ""’f’(’lﬂﬂf f:m L’“’{ff,gp Gamith l 750 Holiday Drive, Building 9
1 tular Computers is a registered (rademark o ular Computers, Inc. ; k

A 1 s a trademark of PEP Modular Computers, Inc. Pmeurgh’ PA 15220-2783

A trademarks are the property of their respective owners. Fax: 412-921-3356
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WE'LL TRY ANYTHING TO MAKE THINGS RUN FASTER,

TAKE OUR COMPANY UNIFORM, FOR EXAMPLE.

Quick, listin order of importance the qualities you look for in
Synchronous DRAM. Speed, speed and speed, right?

Right. And everyone here at Hyundai understands that.

THE 16M SDRAM
[

Which is why we're obsessed with looking for
new ways to speed things up.
Hyundai’s 16M SDRAMs achieve this goal. Not

only do they make your applications run faster than

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

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

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

newer, even faster Config. Volt. Speed Refresh
AM x4 3.3V 66/83/100MHz 4K
2Mx8 33V 66/83/100MHz 4K
So, if you want 16M tMx 16 3.3V 66/83/100MHz 4K

memory chips.

SDRAMs, and you want them in a hurry, call Hyundai Electronics
America at 408-232-8342, fax us at 408-232-8125, or visit us at

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

*JYUNDAI

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

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

Consultants?

EEE-USA’s Directory of

Electrotechnology
Consultants is a must for
any company or institution
that uses technical or

management consultants.
The Directory lists
independent consultants
who are operating as sole
practitioners or in small
businesses and also gives
detailed information
regarding specific areas of
expertise.

Prepared by the
Coordinating Committee of
the Alliance of IEEE
Consultants’ Networks, the
Directory is available as a
searchable database on the
Web at <http://www.ieee.org
/usab/DOCUMENTS/
CAREER/AICN/dbform.
html>.

Or, for a free hard-copy
version, contact Bill
Anderson at: |

THE INSTITUTE OF ELECTRICAL
AND ELECTRONICS ENGINEERS, INC

IEEE United States Activities
1828 L Street, NW, Suite 1202
Washington, DC 20036-5104

Phone: 202-785-0017 Fax: 202-785-0835
Email: w.anderson@ieee.org

l L ]

TECHNOLOGY BRIEFING

-—— =

Music, Wild Horses, And Technology

recently visited with friends I hadn’t seen in a number of years. And in par-
ticular with a friend named Tony. Tony is a musician, a balladeer full of

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

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

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

Why does this fear exist? Technology can be
defined as the practical application of scientific
thought, so to say that technology is “unnat-
ural” is misleading, if not false, as our natural
state when born, gives us the capacity to manip-
ulate the environment according to our needs.

The forces behind advances in technology
through time consistently reflect upon the basic
human condition:A communieative, curious, war-
ring, funloving (when time permitted) creature
with a strong urge to stay alive. This led to ad- 32
vances in communication, exploration, weaponry,
games and pastimes, and agriculture and medi- COMPONENTS & PACKAGING
cine. The degree to which a society emphasized a particular pursuit over an-
other depended on the state of that society at that time.

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

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

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

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

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

songs of love, hate, glory, and the toils of the working class. Picking his gui- |




Warni“g: Graphical Content

May Lead To Excessive Productivity.

Join the crowds flocking to use the
number one blockbuster of the decade.
LabVIEW'" — it’s the biggest hit in virtual
instrumentation. LabVIEW graphical
programming is proven to increase
productivity by at least four to 10 times
over that of traditional languages. Every
day, thousands of LabVIEW users save
their companies valuable time and
money. And, they're having lots of fun
developing with LabVIEW. To see what all
the critics are raving about, call for your
FREE LabVIEW productivity study today

(popcorn not included).

<7 NATIONAL ——J
INSTRUMENTS LabviEw

The Software is the [nstrument” . ity Studs

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

R v —

— Ed Baroth, JPL

“Easily acquire, analyze, and present data with one package.”

~ Rande Johnson, Stress Engineering

o |1 L.lLL

L] MME\’I

NATONA INSTRUME NrsmA FF KODOSKY sronucton sueee GRAPH!CA[ PROGRAMMING
soems WINDOWS NT/95,/3.1 MACOS SUN HPUX & CONCURRENT PoswesAX

50 NCREASED PROCLCTVITY, DECREASED TIVE TO MRKET ot com b
wonmesn NOW SHOWING AT COMPUTERS EVERYWHERE

LMW

© Copynght 1996 Matior al Instruments Corporation. All fights reserved. Product and company names
hsted are trademarks or trade names of their raspective companies.

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

Call for your FREE LabVIEW
productivity study today.

(800) 433-3488

FREE evaluation software available
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Drop-in
Compatibility

Introducing Micron’s <
industry-standard
boot block Flash.

Looking tor flash memory that's got it all [ ] service
togethers Consider Micron's boot block tlash

memory with SmartVoltage Technology. It e Reliability
combines compatibdity and flexibility with

proven Micron reliability for a solution that tits ® Availa bility
vour necds as easily as it fits your application.

* 100% compatibility means the same pinouts,
Junctions, and electronic IDs as Intel” for a true
“drop-in” solution.

e SmartVoltage Technology provides 3.3V or 5V
read voltages (Vo) and 5V or 12V prograniming

voltages (Vre) for maximum operational sma rtVO|tage
Sflexibility on a single chip.

* Micron's quality-controlled and bigbly efficient
production process delivers greater product
reliability and arvailability at a competitive
price.

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

For additional product infermation, visit Micron’s —— ‘ '
WWW site at http://www.micron.com/flash or call BE SRR R A EBREREREERARERREERRE.
Micron DataFax  at (208) 368-5800 and request #2358.

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

256K x 8 MT28F002B1 o 40
"*128K x 16 / 256K x 8 MT28F200B1 44 48
512K x 8 MT28F004B1 - 40
""256K x 16 /512K x 8 MT28F400B1 44 48
1Megx8 "MT28F008B1 - 40
512K x 16/1 Meg x 8 "MT28F800B1 44 48

QUANTUM DEVICES, INC.

8000 S. Federal Way, Boise, ID 83707-0006
Telephone (208) 368-3900 « FAX (208) 368-4431

E-mail: prodmkig@micron.com

Internet: hitp:www.micron.com flash
Customer Comment Line: (800) 932-4992
FAX (203) 368-14617

Micron DitaFax s a service mark of Micron Technology, Inc,

Micrm Quantum Devices' products are distributed by Micron READER SERVICE 130
Sennconductor Products, Inc. and its atfiltated compuanies

StnaetS s o trademark of Intel Corporation

€199 Micren Quantum Devices



It You Think Omron Only Makes Relays,
Read Between Our Lines.

U's true we're the word’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 Omran
relays, switches,
and photo-
microsensors the
preferred chaice
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 photomicrasensors, 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-
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wide, and backed up by outstanding
technical and distribution support.

To find out if Omron has the
component solution you're looking for,
call now to receive our Standard
Products Catalog or visit our web site at
http://www.oei.omron.com. For a
directory of techinical data sheets, call
ControlFax at 1-847-843-1963 and ask
for document =50.

If you respond to innovation and
more efficient ways of doing business,
it's a story worth reading,

1-800-55-OMRON

ASK FOR OUR STANDARD PRODUCTS
CATALOG. IT'S FREE!

OMRON



Ultra SCSI Termination
Step 1: Rewrite The Specs

O%s Ms

Cap,&(fors

¢/ MAXIMIZE BANDWIDTH: 35 MH:

¢/ MAXIMIZE OUTPUT CURRENT: 24mA

¢ ELIMINATE COMPENSATION CAPACITORS

Active Low

Active High

/

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 com-

L .’.I ; pensation capacitors —
K- e soves‘séroce and cost
E §* 1 ® Provides 24mA continu-
T ous current

* Fewer data errors, more

reliable Wide and Narrow
UltraSCSI designs
* Comprehensive line of
EVAL Board shows SCSI products available
UltraMAX needs no
compensation capacitors!

including transceivers and terminators

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

~
Linfinity Microelectronics, Clnpanim
11861 Western Avenue, &0y,
Garden Grove, CA 92841 A
Phone: 714-898-8121 w“,

Fax: 714-372-3566 197 DataBook—Call Today

New '96-

Q LINFINTTY

Call 800-LMI-7011

SR htto //www.linfinity.com

ACI Electronics 800-645-4955, All American 800-573-ASAP, Bell Industries 800-BUY-BELL, FAI Electronics 800-677-8899, Falcon Electronics 800-444 4744
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NEWSLETTER

Lab Develops First Portable
DNA Analysis System

1e U.S. Army recently received what'’s believed to
Tbe the first battery-operated portable DNA

analysis system. Developed by the Lawrence Liv-
ermore National Laboratory, Livermore, Calif., the
system could revolutionize testing of food and water
in remote locations for contamination, and identifica-
tion of human remains on the battlefield.

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

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

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

The whole system, which fits inside a suitcase,
could be five times less expensive than similar com-
mercial DNA analysis instrumentation used today. RE

Improving Tiltmeters To Aid In
Siting Oil Wells Keeps Lab Busy

oing from DNA to the world of oil, Lawrence
Livermore National Laboratory researchers

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

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

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

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

The other part of the project—improved computer
modeling—will confirm where main fracturing has oc-
curred, as well as identify secondary fissures, determine
horizontal or vertical fracturing, and so on. Testing for
the new tiltmeter is underway, and developing computer
modeling programs will be the main focus next year. RE

Flexible Semiconductors
Can Bend Like Rubber

he first single-crystal semiconducting nanomate-
Trials that can actually bend without breaking

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

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

Future advances in optical computing, where infor-
mation will be carried by light instead of by electrons,
will be significantly influenced by these semiconductors
since they retain their structural integrity and optical
properties. More specifically, they will allow optical
waveguides (the optical equivalent of wires) and semi-
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The easiest mixed-signal testing for $4,995*

The HP 54645D Mixed Signal
Oscilloscope (MSO): Finally, seam-
less integration of real scope and
real timing analysis on the same
scope screen.

Here's a perfect example of why the whole
is greater than the sum of its parts.

The HP 54645D MSO integrates two 100 MHz,
200 MSa/s analog channels with 16 digital
channels for easier mixed-signal measure-
ments. So much easier, in fact, you can
measure up to 18 channels simultaneously,
and trigger on complex timing conditions.
Try doing that with a 4-channel scope.

It’s still the scope you know and love.

The HP 54645D looks, feels, and runs like
a scope. So, just because we've added new
logic analysis capability doesn’t mean you
have to acquire new skills.

It's also the first scope to offer our new

*U.S. list price
**In Canada, call 1-800-276-8661, Dept. 277.

1996 Hewlett-Packard Co. TMEMD610/ED

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

On second thought, why wait?

Call for your free demo.

Check out this new breed of Mixed Signal
Oscilloscope for yourself. For a free demo
on CD-ROM or floppy disk, call HP DIRECT
at 1-800-452-4844**% Ext. 1822. Or ask for
Ext. 1852 to speak to an on-line engineer.

And discover the most integral part of
your mixed-signal testing solution.

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

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

There is a better way.
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Itra-low power, light weight and

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

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

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

Uthe promise of full-color VGA |

TECHNOLOGY BREAKTHROUGH

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

TS

Fig. 1 When held to the eye, this display
developed by Motorola and Gemplus presents
a virtual image equivalent to viewing a
regular 45.7-cm-dia. screenl.5 em away.

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

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

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

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

A COMPARISON OF PHYSICAL PARAMETERS
FOR LCD AND VIRTUO VUE

]

the array to provide the equivalent of
half-V(G A resolution by 1998 and full-
VGA resolution of 600 columns by
480 rows in 1999.

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

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

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

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

Gemplus has addressed the secu-
rity problem by designing a
small pocket-sized viewer
that uses the Motorola dis-
play (Fig. 2). Little bigger

Lspeciﬁcation for such a dis-

Begay says that the impe- |Technology St n Lco | ViruoVue than the cards it is meant to
tus for developing the dis- |volume ' 170 om”® 12 cm® be used with, it has a number
play came from the need for |rooprint I 131 cm? ] 8cm | of “cursor” buttons conve-
light-weight, small, and low- .oy ‘ 140 grame 10 grams nient for fingers so that
powered display devices for [ menus shown on the display

: 5 Voltage L 9.0V 33V :
use in handheld portable = F17we i can be accessed. Lassus says
equipment. She says the [Pover - B | the display drivers are de-

Response Time I 150 ms ~ 3us

signed to interface directly
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| Fig. 2 s pocket-sized viewer from French smart
uses the Motorola Vituo Vue as an eyepiece display. The viewer is
slightly bigger than the smart cards it’s meant to be used with.

| TECHNOLOGY BREAKTHROUGH

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

-card maker Gemplus

1 out. Marlene Begay
: and Mare Lassus
both assert how-
ever that the Gem-
plus SmartVue
card reader, al-
though a useful
gadget, is really in-
tended simply as a
“proof of concept”
for the display and
the idea of using
cards to contain
3 and generate infor-
T mation displays.
They declare that
now that they
know it works and
can be manufac-
tured for a reasonable cost, the dis-
play clears the way for other card ap-
plications such as for security, where
they can be used to store images such
as signatures, photographs, or fin-
gerprints. Lassus also says that

cards could be used as self-contained
games players.

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

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

For more information, contact the
Motorola Innovation Centre, Level
5, 12 Ang Mo Kio St. 64, Ang Mo Kio
Industrial Park 3, Singapore 569083;
telephone: +65 481 8188. Marlene Be-
gay can be contacted by e-mail at:
rsxt20@email.sps.mot.com.

Peter Fletcher

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

ductor Products, Leonia, N.J.,
have developed diaphragm-
based piezoresistive silicon-carbide

Researchers at Kulite Semicon-

| (SiC) pressure sensors that could po-

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

The sensors use o(6H)-SiC (SiC
with a hexagonal crystal lattice
structure). The material has a wide
bandgap (3.0 eV), a high-breakdown
electrie field (2.5 by 106 V/em), and
high electron saturation velocity (2
by 107 cm/s).

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

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

 *epilayer doping level Nyof 1 by 10"%cm”
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o.(6H)-SiC PRESSURE SENSORS*

cult to process.

Kulite’s researchers have been
able to overcome the processing is- |
sue with extensive characterization
of the material for electromechanical
applications such as stress-strain re-
sponse, piezoresistance, tempera-
ture coefficient of resistance (TCR),

PERFORMANCE CHARACTERISTICS OF n-TYPE

Result ‘

. Temperature (°C) i ~ Characteristics
[ 28 | Maximum net output (mV) [ 87.89
l Linearity (% of full-scale output) i 0.12 |
| Hysteresis (% of full-scale output) (LY, A | -0.39
140 Maximum net output (mV) 62.19 \
Temperature coefficient of resistance (TCR) (%/100°C) 1.52 ‘
| Temperature coefficient of gage factor (TCGF) (%/100°C) | -26-1
196 ‘ Maximum net output (mV) 57.55
| Temperature coefficient of resistance (TCR) (%/100°C) 6.05
e 2 } ~ Temperature coefficient of gage factor (TCGF) (%/100°C) |  -20.55
252 Maximum net output (mV) 51.99 |
Temperature coefficient of resistance (TCR) (%/100°C) 9.72
b, Temperature coefficient of gage factor (TCGF) (%/100°C) |  -18.23 ‘
308 Maximum net output (mV) 48.31
Temperature coefficient of resistance (TCR) (%/100°C) 18.15
Temperature coefficient of gage factor (TCGF) (%/100°C) |  -16.08 |
350 Maximum net output (mV) 38.21 ‘
' Temperature coefficient of resistance (TCR) (%/100°C) 16.05
e Temperalure coefficient of gage factor (TCGF) (%/100°C) |  -17.55 | |
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and temperature cofficient of gage
factor (TCGF).

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

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

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

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

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

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

—

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

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

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

For more information, contact
Kulite Semiconductor Products at
(201) 461-0900.

Roger Allan

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

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

Pixel inversion, or more commonly

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

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

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

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

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

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

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

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

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

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

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

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

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

Vivid Semiconductor currently
plans to launch a family of drivers
based on the capacitive charge-shar-
ing technology.

For more information, contact the
company at (602) 961-3200.

CHERYL AJLUNI

TECHNOLOGY WILL DO
TWO THINGS:

6. Hlogio L
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i Sophisticated Algorithmic-Based Software
 Coding Makes Complex Problem Solving Easier

l n the past, parallel computing of-
Ifered a means of solving complex
‘ problems that were not previously
thought solvable. Today, however, as
most problems continue to grow in
complexity, this technique is beginning
to show its limitations, often requiring
a great deal of time, and not always
providing the most accurate results.
Addressing the problem of decom-
posing unstructured grid calcula-
tions across the processors of a paral-
lel computer, for example, is not
quite as easy as it sounds when using
parallel computing techniques. While
the problem can be solved in terms of
graph partitioning using load-balanc-
ing constraints as bounds on parti-
tion sizes, the performance of many
parallel applications depends criti-
cally on the quality of the partition.
Consequently, application perfor-
mance is directly linked to the

TRANSFER 1.25 GIGABITS
OF DATA
(THE EQUIVALENT OF

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

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

SEVENTY-FIVE 350 PAGE NOVELS).

-

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

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

These approximations are then ap-
proximated by even smaller problems.
This iterative cycle continues until
such a point that the smaller problems
are more manageable, and more easily
solvable. At this crucial juncture, the

—_— 4
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TECHNOLOGY BREAKTHROUGH

problems are divided into separate
pieces, solved, and then fed back up the
hierarchical chain of approximations.
This cycle continues until the entire
problem has been solved. Sandia’s re-
searchers believe the coding technol-
ogy they developed will be ideal for ap-
plication to 2 number of problems.
They include auto-crash simulations,
the placement of circuit elements on
computer chips, database design, as
well as archaeological dating.

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

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

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

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

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

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

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

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

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

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

Cheryl Ajtuni
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The Internet and the World Wide Web are two tech-
nologies that promise to irrevocably alter (for the bet-
ter) the way engineers will work and communicate in
the future. The future designer will be a “wired” engi-
neer, tied into a vast array of information databases,
resources, networks, and services — the theme of this
Technology Forecast issue.

Just how will the wired engineer work and communi-
cate os the result of the proliferation of the Internet
and the World Wide Weh? What will his or her role be
in the future? What will all of this mean to future de-
signs? To answer these questions, Electronic Design
called upon the thoughts of a group of electronics in-
dustry experts who make it their business to forecast
the future. They point o scenario in which engineers

will enter o world of enhanced connectivity and have
access to “virtual” systems-on-a-chip designs. Future
engineers will be challenged to work in groups of de-
sign teams with members of many different disci:
plines including mechanical, industrial, materials,
packaging, and test engineers. The future engineer
will no longer be dedicated 1o a single employer.
Rather, he or she will be used as a part of o distributed

resource base, spread across mony design hauses. A

world of enhanced connectivity will likely meon engi-
neers will not just be able to access mformuhon hutto
access resources as well.

This Forecast Issue ulso uddresses the humun side of -
engmeenng, examining @ desngner s-role and respon--

sibility as a- globul citizen."As technology permeates

our world; the decisions engineers
will make will have an increasing
impact on society, the economy,
and the environment, issues that
also are examined in this Technol-
ogy Forecast issue.

.
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Taking A Look At Internet-Based
Design In The Year 2001

It’s A Cyberspace Odyssey By Going Back
To The Future To See How The Internet
Will Affect The Way Designers Work.

elcome to the year 2001. A new era of com-
Wputing has begun. The world now moves on

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

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

DAVID
ALLES AND
GRANT
VERGOTTINI

Mentor Graphics
Corporation, 8005
S.W. Boeckman Rd.,
Wilsonville, OR
97070-7777; (800)
547-3000; Internet:
http:/ /www.mentor
g.com.

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

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

of electronic design.
The design world of 2001 is signifi-

cantly different from that of the mid-
1990s. The Internet has elevated col-
laborative engineering to a global
scale. Design engineers now have in-
stant access to tools, intellectual
property, libraries, on-line experts,

news, and information from sources |

around the globe. These information
and knowledge services are electron-
ically sourced and fed directly into
the engineer’s design environment.

Looking Back

There were a number of catalysts
in the creation of this Internet-centric
electronic design environment. The
web browser paradigm received
widespread acceptance in the mid-
1990s. The resulting battle between
Netscape and Microsoft resulted in
the rapid development of the Internet

Graphic I: Cycle of Competition
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Graphic IT: Existing State of the Design
Environment
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| 2. In order to boost engineering productivity, as well as realizing the full potential of DSM
! design, a series of EDA tool and design processes were developed.

| designed for the Internet. As these and

other products were combined with the
| “active desktop” introduced by Mi-
crosoft’s Internet Explorer 4.0, new
methods of tool and knowledge integra-
tion were pioneered. Technologies like
ActiveX allowed information to be
seamlessly moved from application to
application from the Intranet to be-

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

The incursion of Windows NT into
the EDA market segment during the
late 1990s resulted in an enhanced op-

s

Tools

| Graphic III: The Design
Environment of the Future

Information
Services

3. A true plug-and-play environment combines tools, data, information, and knowledge with

office cutomation and communication tools.

L

erating environment with the founda-
tion technologies to support the de-
velopment of more sophisticated
EDA industry standards. The combi-
nation of EDA standards, seamless
tool integration, and a common com-
puting platform resulted in a rush of
new advanced EDA tools designed to
work with office automation and busi-
ness computing applications.

The Transformation Of EDA
The impact of this computing rev-
olution on the world of electronic de-
sign was twofold. On one front, as
semiconductor companies, system
companies, and communication com-
panies scrambled for a position of sig-
nificance in the Internet-centric
world, they were forced to innovate
at an ever-increasing pace. Rapid
product development cycles became
a requirement for survival. This put
increasing pressure on engineering
productivity. Issues such as hard-
ware-software co-design, design
reuse, and the use of externally gen-
erated intellectual property came to
the forefront as companies struggled
to maintain their competitive edge.
These time-to-market pressures
were augmented by the advent of
deep submicron (DSM) design in the
early 1990s. Decreasing feature size
resulted in increasingly complex chip
designs. As these “systems on sili-
con” became a reality, a number of
things happened. With chips no
longer focused on specific functional-
ity, expertise had to be pulled from a
number of design disciplines. In-
creases in complexity and reductions
in feature size caused traditional
EDA tools to “break” as modeling be-
gan to be exponentially more difficult
and the relevant “physics” changed.
A new series of EDA tool and de-
sign process innovations were re-
quired to dramatically boost engineer-
ing productivity and realize the full
potential of DSM design. Managing the
complexities of the design environ-
ment and improving engineering pro-
ductivity became critically important
in continuing the pace of innovation
throughout the industry. As the
amount of information and knowledge
required to complete a design in-
creased, the Internet and Intranet
emerged as the preferred tool for the
communication and delivery of infor-
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Client/Server Computing And EDA

the multi-tier client/server computing model. This model divides the

application into three or more distinct modules—a database server, an
application server, and a lightweight user interface (see the figure). This
differs from the traditional two-tier client/server model in that the appli-
cation and the user interface are separated.

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

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

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

The recent development of the Internet has brought increased focus to

Graphic IV: Multi-Tiered Client

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

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

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

Eliminating Design Limitations

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

Engineers now work in an environ-
ment where tools, information, and
knowledge are truly plug and play. The
designer enters a single, integrated col-
laborative design environment where
design tools, data, information, and
knowledge are completely integrated
with office automation and communica-
tion tools (Fig. 3).

For example, each design project
now has a hierarchically-organized
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home page that links directly to
pages with the project schedule, team
assignments, status reports, and so
on. Using hypertext links, team
members execute their assignments
by navigating through their project
design environment. At every step

| along the way, the design engineer

can access the learning tools, work-
flow deseriptions, design tools, and
documentation germane to the par-

| ticular design task at hand, “drilling

down” to garner additional, in-depth
knowledge on any particular subject.

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

The three-tier client/server archi-
tecture also has affected the design en-
vironment (see “Client/Server Com-
puting And EDA,”p. 46). Theability
to separate the user interface, the tool,
and the design database has given the
design engineer greater flexibility in
where and how the tools are executed.
For example, it is now possible to se-
curely access the high-performance
servers of a third-party simulation ser-
vice provider from a low- powered, 500-
MHz desktop machine, or even a mo-
bile computing tablet.

Open Communication

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

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

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

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

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

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

New Designer Responsibilities
Engineers in the year 2001 have
more responsibility than ever before.
Their choice of which EDA tools to
use is now largely a personal deci-
sion. With the exception of the ex-
treme “cutting-edge” design tools, all
tools plug-and-play into the design
environment. In addition, the price of
individual tools is such that design
engineers now have some degree of
freedom to choose their own tools.
These changes have dramatically af-
fected how EDA tools are purchased.

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

For example, suppose a designer
needs a new datapath tool. His or her
first step is to browse the available
tools on the Internet. The EDA com-
panies providing datapath products
all have web sites that include prod-
uct specifications, supported stan-
dards, and performance data. The de-
signer can evaluate these products
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through a series of on-line, interac-
tive demonstrations. Third-party
product reviews and existing cus-

| tomers are easily accessed for addi-

tional information. When the engi-
neer has narrowed the choice, a trial
copy is downloaded and tested out. If
the designer likes the tool, it can be
immediately purchased and used in
the current design environment.
Likewise, as a new tool or better ver-
sion becomes available, the matura-
tion of the EDA market has resulted
in such quality that the design engi-
neer now feels comfortable about up-
grading in midstream without hav-
ing to worry about incompatibilities.

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

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

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

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

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

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

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

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

Grant Vergottini is a Program
Manager for Internet products in
the Silicon Systems Division of
Mentor Graphics. He holds a BS in
Electrical Engineering from Cleve-
land State University, Ohio.
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It’s a fine line that separates our ASICs
from the rest.

0.3 fine, to be exact.

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

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

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

The TC203 offers the same performance
as its TC200 cousin, but can mix 3.3V and
5V I/0s in mixed volt environments.

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

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

Toshibe High-Density ASICs

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

¢
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1€203

¢
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1C190
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1C183
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TC180

&

TCI70

customization needs. Multiple packaging
options including BGA, PQFP, AIN and
PGA. And a variety of advanced 1/0 cells,
including high-performance LVDS, PCI
buffers and phase locked loops.

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

Gate Array Family
1€200 1C180
BER (ce3) RS (oig3) KIS
Process 03p 0.4u 0.6p 0.5u 07
Usable Gates 194 107K 707K 340K 340K

1/0 v 33V b 33V v
Voltage (5/33V) (5/33V)

Inner Lead Tab 621y 621y 621y 8.6u 8.6p
Gate Delay 150ps 190ps 240ps 230ps 260ps
Power* 108 127 263 145 309

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

For more information on Toshiba deep
sub-micron ASICs, call us at 1-800-8794963.
Or URL over to www.toshiba.com/taec.

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

TOSHIBA

TOBHIBA AMERICA ELECTRONIC COMPONENTS, INC.

©1996 Toshiba America Electronic Components, Inc
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Victory over the analog/digital
simulation challenge.

The conflict’s ended. And you're the
winner —with this fifth generation of
Micro-Cap, the industry’s premier
PC-based interactive CAE design tool.
Incorporating a native digital simu-
lator with PSpice-compatible syntax,
Windows-based Micro-CapV
seamlessly integrates

massive device library with models
for over 7500 parts, you work quickly
and smeothly —one keystroke, for
example, initiates on-line simulation.
Further, this triumph comes at a
very acceptable cost—$3495 —less than
half the price of would-be contenders.
Yet, while cost

analog/digital simu-
lation and begins a
whole new era.
Micro-CapV gives
you a sketch and sim-
ulate environment
that’s easier to learn,
easier to use. Aided by

is strictly contained,
design power is
prodigious. A few
samples? Analog

Parameter stepping,
Monte Carlo analy-
sis. Nonlinear

familiar SPICE models *
and extensions, a multi-page
hierarchical schematic editor and a

N magnetic modeling,

An optimizing model generator. Lossy
transmission lines. On-schematic
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behavioral modeling,

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

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

PR S e

il Ui
Spectrum Software
1021 S. Wolfe Road
Sunnyvale, CA 94086

(408) 738-4387

FAX (408) 738-4702

All other names are trademarks of their respective holders



—

TECHNOLOGY INSIGHTS

1997 TECHNOLOGY FORECAST

Virtual Components And The
Well-Connected Engineer

Peer Into The Future With This Profile Of Successful System
Design Teamwork Through Active Communication.

mata,” and a second later the Internet transmis-

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

T he smiling face on the videophone said, “Sore dewa

The New Home Office

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

1060 Rincon Circle, San Jose, CA
95131; (408) 526-2810.

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

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

IlRealll t
Comp onent

Comp onent
based design

System
I on Board

“Virtual”
Comp onent

vendor who would immediately
send back an encrypted license
key to enable the tool and begin
charges at the project lease rate.
Of course, she would only be
charged for the tools she used. As
usual, bug fixes and advertise-
ments would piggy back on the
download of the license keys, but
her Internet watchdog would al-

System
on Silicon

BOARD DESIGN TODAY consists of selecting the best components from several different vendors,

integrating the system using stondard interfaces, and validating the design functionality,
performance, and reliability. Systems on silicon will use the same methods with Virtual Components.

low the former to pass and direct
the later to the bit bucket.

The Virtual Socket Interface
(VSI) for the mix and match of in-
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tellectual property provided a consis-
tent and portable interpretation of

| the design intended to provide inter-

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

Using VSI formats and data mod-
els allowed direct downloading of
reusable Virtual Components di-
rectly into her design database, elim-
inating the need for reformatting or
reentry (see the figure). Until VSI
there wasn’t even a way to compare
the basic claims of power and perfor-
mance from different vendors, let
alone the actual mix and match of IP
on a 40 million transistor I1C.

Searching For IP By ‘Net

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

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

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

Virtual Components
Were The Company’s
“Crown Jewels,” So

Naturally It Was Well
Protected From Pirates.

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

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

The semiconductor foundry for
her IC had already been selected
since other system designers also
needed key physical information
very early in their design cycle. The
foundry was the natural place to find
technology dependent IP such as em-
bedded DRAM, EEPROM, high
speed /0 and analog components.
They also were adept at optimizing
interconnect when synthesizing
blocks from higher levels. It would
be impossible to optimize the 2,000
meters of interconnect on the IC by
designing at the cell level.

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

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

he VSI Alliance includes more than 80 companies

The VSI Alliance

Tfrom all segments of the electronics industry. Par-
ticipating in the alliance are EDA vendors, intellec-
tual property (IP) providers, semiconductor vendors,
and system houses from Europe, Asia, and North
America. The goal of the alliance is to quickly create an
open, de facto standard for the mix and match of IP. The
ability of the semiconductor industry to manufacture
multimillion gate I1Cs has far exceeded it’s ability to de-
sign all the IC components from scratch, and still meet
time-to-market requirements. The Virtual Socket In-
terface (VSI) allows companies to reuse system-level
macros, megacells, and software modules from various
internal groups or multiple external sources.

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

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

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

For more information, contact the VSI Alliance at:
http//www.vsi.org.
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solid power.
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The highest value IC was pro-
duced by designing the system archi-
tecture to use an optimal mix of hard-
ware and firmware. Implementation
was focused at the chip level integra-
tion of virtual components. Then, the
interface between hardware and
software was validated. The major-
ity of the project development time
was devoted to testing the software
used to customize the prototype. The
virtual prototype would allow Ash-
ley’s team to demonstrate functional-
ity long before the silicon was ready.
Senior management wanted to see
and hear the quality of the video and
audio well before tape out.

As the database of VSI compo-
nents was built, Java engineering
agents were used to inspect and sum-
marize the design by generating cus-
tom reports directly from the source
data used by the virtual components.
Whenever a virtual component had
its source data updated, the Project
Manager would broadcast the change

| tothe various validation agents. After
| every step of integration a separate

validation phase rechecked the de-
sign. Validation agents watched the
busses to make sure the bus protocols
were still followed, and measured the

| statisties of bus activity looking for

bottlenecks. If the top level validation
was successful, the Project Manager
would give the OK for the validation
agents to automatically update the
project documentation and post the
ECO in the project file.

The productivity of her design
team was based on a concurrent de-
sign paradigm that minimized re-
work, maximize reuse, and optimized
the architecture for the specific ap-
plication. Using VSI virtual compo-

| nents allowed the team to reduce the

amount of time and bugs introduced
by data reentry. The virtual compo-
nents plugged directly into the func-
tional layer of the design database
and were the verified by the test
layer of the virtual socket interface
that accompanied each component.
The ability to reuse individual or
multiple blocks from old designs in-
creased reliability and productivity.
The virtual components could be soft
blocks that needed to be synthesized
and optimized for new process tech-
nology. They could be firm blocks

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

International Teamwork

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

In two months, she’d have to re- f
serve a conference room for the pro- |
totype demonstration. The team
could position itself well for the next
project if they showed a graceful
degradation in video quality as ad-
versarial testing increased. Having a
clear priority for the project was 