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Designing FPGAs And CPLDs!?

FOR WINDOWS
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Finally, you can design and verify the
newest FPGAs and CPLDs from all
leading vendors, and easily incorporate

9 . those devices into your board-level
It S reat I lme design — all with a single application.
OrCAD Express includes:
¢ Mixed schematic/VHDL

To Get On Board With . v
OrCAD Express:

Post-route timing simulation

Board-level schematic design
and simulation

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

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

OrCAD™

See us at Wescon Booth #1516 EDA for the Windows NT Enterprise
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High Voltage

Amplifier
Solutions

For hi Voltage
amplifiers, why look
anywhere else?

The Power Miser

When concerned about system power supply drain or
heat buildup, the PA8S offers cool running with only
2mA max standby current. With a total supply rating of
450V and an output capability of 200mA peak. the
PAS8S is up to your design challenges. The PASSM is
the military screened version.
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Low Power Micro Positioning

ihe Gool Sunner

The PA87 combines a 450V total supply with 200mA of
continuous output current while running cool at only
3.8mA max standby current. This makes the PA87 an at-
tractive solution for driving large capacitive loads and
powering piezoelectric applications. A 10-pin SIP package
also means the PA87 saves hoard space and the EK42
evaluation kit makes the PA87 even easier to apply.
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Australia, New Zealand (08) 8277 3288 Espana (1) 530 4121

Nedertand (10) 451 9533

KEY PRODUCT SPECIFICATIONS

Part# Supply lyyrpeak ‘stanpsy Slew Rate
PAO8  30V-300v  200mA  8.5mA 30V/us
PA41  100V-350v  120mA  2mA 40V/ps
PA42 100V-350v  120mA 2mA 40V/us
PA85  30v-450vV  350mA  25mA  1000V/us
PA87 100450V  300mA  3.8mA 20V/ps
PAB8  30V450v  200mA  2mA 30V/ps
PA89 150V-1200V 100mA 6mA 16V/ps

The Penpy Pincher

Monolithic technology makes the PA42's $17.90 price
ag in 10K pieces mighty attractive. With a footprint of
less than one fourth that of a T0O-3 package, the PA42 is
THE choice for high density applications. The hasic stats
of this monolithic rate it up to 350V total supply and
120mA of output current. And with the EK42 evaluation
kit it's quick and easy to apply the PA42 in your proto-
ype circuit.
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Ihe Speed Demoi

Ifit's speed v need. the PA8S is the fastest high voltage
op amp vou can buy. A slew rate of 1000V/us. a total sup-
ply capability of 450V and peak currents to 350mA. the
PA8S is well suited to high speed drives for PZTs, optical
switches and other capacitive loads. The gain bandwidth
product of 100M7 insures A fidelity. It's also avaitable
in a military screened version, the PASSM.

800Vp-p 500kHz Deflection
For Beam Deposition System

Singapore 65-742-8927

Save Time, Save Money

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

Free Data Book with
Application Notes
Information on all 80 models
of Apex high voltage, high
power and PWM amplifiers is
provided in the new 7th edition
Apex Power Integrated Circuits
data book. To request your free
copy call 1-800-862-1021,

fax 520-888-3329, email
prodlit@teamapex.com,

or visit our web site at
http://www.teamapex.com.

Call
1-800-862-1021

www.teamapex.com

To Request Our Free
Data Book Online
E-Mail: ProdLit@teamapex.com
or http://www.teamapex.com
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Motorola’s new RISC platform

decreases code size while
compacting the data stream

humming around the internal

buses in a low-cost, high-output
core of powerful performance

that shrinks power

consumpton and
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Remember how amazed you were when you saw Mighty Mouse?

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

M-CORE" technology. Because we revved up this new microRISC

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

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

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

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

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

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

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

MOTOROLA

Semiconductor Products Sector

What you never thought possible.”
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WB thlllk an embedded software debug system should

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

and fit in the palm of your hand.

Introducing...

for AMD, Intel and Motorola Processors.

“mm
.am¢c¢c.com/super .ulIIIII Applied Microsystems Corporation

R et hink.i Embeddedd Sy stems

@



ELEGTRONIC DESIGN

October 13, 1997 Volume 45, Number 22

EDITORIAL OVERVIEW

93 Update On EMC Simulation 121 Ideas For Design

o New simulation tools help PC boards meet o Single-supply op-amp input bias-current Market Facts .......564F
EMC requirements cancellation

* Battery-current monitor operates “over the top” 40 Years Ago ... . .64F
100 EDA Watch e Full-duplex optical RS-232 connector

Trudel To Form ......64)

l * Windows NT vs. Unix: The road to Abilene is | © IR sensor wakes up larger system Back To School ......64F
| paved with customization

131 Pease Porridge This JustIn .........64)
| DIGITAL DESIGN * Bobs Mailboz
l

105 The System-On-A-Chip: It's Not Just A Dream | 132 European Products
Anymore . Prescriptions By
* High-density processes, multiple memory 134 New Products Telephone .........64N
technologies, and mixed-signal capabilities * EDA
' combine to realize what was once unattainable. | o Digital ICs Y2K Update .......64N
* Focus on wireless/satellite
Just A Reminder . ....64R
152 New Literature
Quicknews .........64V
154 Readers’ Response
Flooded Hard Drive?
| Sounds Like A Job For

' DriveSavers ........64X

COVER ILLUSTRATION BY:
BRUCE JABLONSKI

Permission is granted fo users registered with the Copyright Clearance Center Inc. (CCC)

|
|
!
|
|
| to photocopy any orticle, with the exception of those for which separate copyright e
|

l

l

|

|

A\ 1967 First Place Award 1978 Certificate of Merit
| 1968 First Place Award 1980 Certificate of Merit

ownership is indicated on the first page of the article, provided that a base fee of $2 per
copy of the arficle plus $1.00 per page is paid directly to the CCC, 222 Rosewood
Drive, Danvers, MA 01923 (Code No. 0013-4872/94 $2.00 +1.00). Can. GST
#R126431964. Canada Post International Publicat‘i;ns Mail {Canadian Distribution 1972 Certificate of Merit 1986 First Place Award

Sales Agreement Number 344117). Copying done for other than personal or internal " . s .
refefevége vse without the express permissizg of Penton Publishingﬁ'nc. is prohibited. 1975 Two Cerificates of Merit 1989 Certificate of Merit
Requests for special permission or bulk orders should be addressed to the editor. 1976 Certificate of Merit 1992 Certificate of Merit

~
o
o
o~
o
P
@
§
~
=
-
v
ad
=)
-4
=z
o
=
G
=
b

Focusing on Logic » Memory ¢ Discrete Power and Signal Technologies
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Oscillators

Delivered In
One Week -
Guaranteed!

Don’t let leadtimes
derail your develop
ment schedule.

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

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

= Frequencies
up to 1GHz

s less than
3psec rms jitter

= 10-40ppm stability
= ECL/PECL logic

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

o networks corporation
324 Clark Street,
Worcester, MA 01606
Tel. (508) 852-5400
FAX (508} 853-8296
E-Mail - sales@mnc.com
Web Site - http.//www.mnc.com
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A/D Electronics’ offers a new
line of PC mount rotary
switches. Our new lo-profile
miniaturized style with
6.5mm mounting height
from the shaft-center to the
PCB is now available in both
single and dual shaft
designs. General purpose
versions also available.

e

ELECTRONICS INC.

10421 Burnham Dr. NW #4
Gig Harbor, WA 98332
Phone: (253) 851-8005
Fax: (253) 851-8090
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SYSTEMS 97, Oct. 27-31. Munich
Trade Fair Center, Munich, Ger-
many. Contact Messe Munchen
GmbH, Messegelande, D-80325
Munchen, +49 (89) 51070; fax +49 (89)
51 07506; Internet: http://www.sy-
sems.de; e-mail: info@messe-
muenchen.de.

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

NOVEMBER
IEEE International Test Conference (ITC),
Nov. 1-5. Sheraton Washington Hotel,
Washington, DC. Contact ITC, 655
15th St., N.W., Suite 300, Washing-
ton, DC 20005; (202) 639-4164; fax

| (202) 347-6109.

| Voice, Video, & Dato Communications Confes-

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

IEEE Military Communications Conference
(MILCOM ‘97), Nov. 2-7. Hyatt Regency
Monterey, Monterey, CA. Contact
Kathy Lukens, P.O. Box 3504, Bldg.
1568 O/MO-H]1, Sunnyvale, CA 94088-
3504; (408) 756-6196; fax (408) 756-
6139; e-mail: k-lukens@Imsec.lock-
heed.com.

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

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

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

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

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

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

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

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

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

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

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




with ouR SMALLER, more POWERFUL
Low-voLtTaAcE PHOTOMODULES,

YoUR REMOTE PrRODUCT DESIGNS CAN MOVE FORWARD.

SO OTHERS DON’'T HAVE TO MOVE AT ALL.

Have a seat. Relax. Take a load off. After
all, with our new photomodule family, the
people who use your products will be able to.
Because all the ambient light and electrical
field disturbance floating around these days
is no match for the TEMIC TSOP18XX IR
receiving module in your remote control and
infrared designs. It's the only gain controlled

receiver on the market, plus, it maintains
high sensitivity over the standard 120-ft
transmitting range, laser adjusted carrier
frequency selections between 30 and 56 kHz,
and direct microprocessor compatibility.
And, with an ingenious design that
integrates the photo cefector and preampli-
fier IC in a single package, the TSOP18XX
is 40% smaller. But battery power is never
an issue — it operates with just 3 V and up
to 6 V of power, making it very efficient.
With the latest from TEMIC, a leader
in the low power and photomodule markets,
you can design smaller, sleeker remotes

that can hit their target through streaming
sunshine, fluorescent light, or even a large
tray of TV snacks.

So, ladies and gentlemen, may we present
for your approval the new TEMIC TSOP18XX.
Please, clon’t get up, call 1-800-554-5565 ext. x35
for more information.

temic.com

TEMIC

Semiconductors

W W W,

TEMIC is s company of Daimier-Benz. Members of TEMIC Semiconductors: Telefunken Semiconductors, Siliennix, Matra MHS, Dialog Semiconductor. 2201 Laurelwsad Road, Santa Clara, CA 95054 Fax: 4(88-567-8995
TEMIC European Sales: GERMANY: 0130 857 320. UNITED KiNGDOM: 01344-707300. FRANCE: 1-30 60 71 87, ITALY: 02-332 121 SCANDINAVIA: 08-733-0090. ©1997 TEMIC. All rights reservad







©1997 Intel Corporation. *All other trademarks are the property of their respective holders,

Dont' just raise your expectations.

Double them.

Intel’s new StrataFlash™ memory.
2X the bits in Ix the space.

; =2 Storing two bits of infor-
inf | " R
8; mation per (ransistor,
58 instead ol the usual one.
R

was once mere fantasy.

But leave it 1o Intel. the leader in flash
technology. to find a way to do it. And
make it easy and cconomical. 100.

One architecture for code or data

What you thought would never happen
is now possible with Intel’s StrataFlash™
memory. Finally. you have all the density
you need lor large code or data storage
in onc architecture. With stand-alone.
single chip solutions and the renowned
reliability of your familiar NOR archi-
tecture, Intel has made multi-level cell
flash memory a reality.

Unprecedented density and more

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

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

Compatibility plus support
With Common Flash Interface. an open
flash specification supporied by leading
NOR manufac-

Larers, you can Leading-edge technology

for cost-effective solutions.

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

Realize the possibilities
The time has come to change your expec-
tations. Becausc now with StrataFlash
memory from I[ntel. the possibilities are
endless. For pricing. availability and
product information. visit our Web site.
or call 1-800-879-4683, ext.435.
{ »> developer.intel.com/design/pearls

intel.

The Computer Inside.
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MEETINGS

NOVEMBER
COMDEX /Fall ‘97, Nov. 17-21. Las Ve-
gas Convention Center, Las Vegas,
NV. Contact Softbank Comdex Ine.,
300 First Ave., Needham, MA 02194-
2722; (617) 433-1500; Internet:
http://www.comdex.dom.

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

DECEMBER
Winter Simulation Conference (WSC “97),
Dec. 7-10. Renaissance Waverly Ho-
tel, Atlanta, GA. Contact David
Withers, LEXIS-NEXIS, P.O. Box
933, Dayton, OH 45401; e-mail:
David.Withers@lexis-nexis.com.

IEEE International Electron Devices Meet-
ing (IEDM), Dec. 7-11. Washington Hilton
& Towers, Washington, DC. Contact
Phyllis Mahoney, Widerkehr & Assoc.,
101 Lakefrorest Blvd., Suite 270,
Gaithersburg, MD 20877; (301) 527-
0900; fax (301) 527-0994; e-mail: pwma-
honey@aol.com.

361h IEEE Conference on Decision & Con-
trol, December 8-12. Hyatt Regency,
San Diego, California. Contact Ted
E. Djaferis, Department of Electrical
and Computer Engineering, Univer-
sity of Massachusetts, Amherst,
Massachusetts 01003; (413) 545-3561;
fax (413) 545-1993; e-mail:
djaferis@ecs.umass.edu.

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

JANUARY 1998

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

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

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

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

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

FEBRUARY 1998

IEEE International Solid-State Circuits Con-
ference (1SSCC ‘98), February 5-7. San
Francisco Marriott, San Francisco,
California. Contact Diane Suiters,
Courtesy Associates, 655 15th St.
N.W., Washington, DC 20005; (202)
639-4255; fax (202) 347-6109; e-mail:
issec@courtesyassoc.com.

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

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

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

MARCH 1998

Sixth Annual Embebbed Systems Confer-
ence East, March. 31-April. 2. Chicago’s
Navy Pier Festival Hall, Chicago, I1-
linois. Contact Miller Freeman Inc.,
600 Harrison Street, San Francisco,
California 94107; (415) 905-2354; fax
(415) 905-2220; Internet: http://www.
embedsyscon.com/.

APRIL 1998

Southeastcon ‘98, April 10-15. Hyatt
Regency, Orlando International Air-
port, Orlando, Florida. Contact
Parveen Ward, ECE Dept., University
of Central Florida, Orlando, Florida
32816; (407) 823-2610; fax (407) 823-
5835; e-mail: pfw@ece.engr.ucf.edu.

MAY 1998
IEEE International Conference on Evoly-
tionary Computation, May 3-9. Ankorage,
AK. Contact Patrick K. Simpson, Sci-
entific Fishery Systems Inc., P.O.
Box 242065, Anchorage, AK 99524;
(907) 345-7347; fax (907) 345-9769; e-

mail: scifish@akaska.net.

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

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

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




We really admire these guys, because they exist
for one reason: the crash. In a strange way,
that's what we're about, too. You see, our PCI
series offers you a unique opportunity to stress
your design to its limits. And beyond. Before
your customers get a chance to. The HP E2920
PCI Series of computer verification tools
generates a wide variety of traffic across your
design. So you can start verifying your design
while you're still in the development stage.

It's also fully programmable for complete

integration in your validation test environment.

Our PCI Test Engineers

want to take a moment

to thank the folks who

inspired us along the way.

Which means you don't have to piece together

a test system from other PCI products. You've

waited long enough for a product that can

give you confidence in your design’s real-world (ﬁ /” g Eév}:_fg;
performance. The wait is over. Thanks to HP.
And a little help from our friends. HP’'s E2920
PCI Series of computer verification tools starts
at $7000* For more information on HP's PCI
Series or other digital verification tools, call
1-800-452-4844 ** Ext. 2244, or visit our web

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

1S, list price  **In Canada call 1-800-276-864631, Dept. 289,
©1996 Hewlett-Packard Co. TMBID647/ED
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ELECTRONIC DESIGN

EDITORIAL

What The Future Holds

odynets that link small computerized devices on our eyeglasses and belts with
B others, or software that can hold a conversation with a human. I have to ad-

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

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

Recently, I had the opportunity to listen to Michael Dertouzos, director of the
MIT Laboratory for Computer Science, speak about the future. Dertouzos, who
has headed the lab since 1974, has a long and impressive list of credentials, includ-
ing numerous patents. Here’s a sampling of what he sees coming our way:
¢ Keyboards, windows, and menus will be supplanted eventually by speech-un-
derstanding programs.
¢ Your “bodynet” will let you make phone calls, check e-mail, watch TV, and pay
your bills as you walk down the street.

e You'll be able to e-mail a caress—and more—as bodysuits, virtual reality, and
video technology transform the nature of sex and romance.

¢ Groupwork, e-forms, automatization, and other “electronic bulldozers” will
dramatically increase our productivity.

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

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

Now there is a prediction that we can all
help make come true.

Tom Halligan
Editor-in-Chief
thalligan@penton.com

Y
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Processore

PEP the company that puts more industrial computing
power into less space than any company in the world, has
done it again with the remarkable new CP310. Everything
about it 1s designed to maximize your industrial computing
power, functionality and versatility. Here's how:

* \We use an ACC Micro 2031 chip set
(including a level 2 write-back cache controller,
DRAM controller, PCl and ISA interface) as
the Pentium system controller. This optimizes
the data burst rate relative to the task being
performed. (With other CPUs, sending data % 2 ™%
bursts that are too small or too large
hampers response time.)

* Qur on-board, integrated, enhanced IDE contraller, .

eliminates the need for an extra slot. (Most compestive

modules lack an IDE contralier; auxiliary units must be
mounted off-board and have no enhancements.] One IDE
interface supports two hard disks; the ather features an

ATA FLASH interface for solid state disks up to 20 Mbytes.

e \We've routed all of the CP310's critical user |/0s ) ‘
directly to the frcnt panel for easy access to the main »
module interface (that includes two communications
ports, a PS/2 keyboard and syscem hard reset).

* We offer you a high-performance package (with Pentium
166 MHz processor), a mid-range package (Pentium 133),
and a special exreme semperature (-40°C to +85°C} /lower-
performance package for the harshest industrial environments.

e And, we've even made the CP310 compatible with MS-DOS
05/2% UNIX®, GNX", Microsoft Windows™ 3.1, 3.11, '95
and NT and other systems.

More 3/ Powey Joo!

The CP310 is PEP's first CompactPCl
board. Other products incude SVGA/
Flat panel graphics, Frame-grabber,

LAN {100 Base-TX) and Feldbus 1/0.

Industrial computing requires just
the right tools. The PEP CP310 has
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them all built-in! Call now for details.

Thé?o;r! 0P EF.

===

M_bdular cdh'lputers ‘

A little PEP means a lot of power.
PEP Modular Computers, Inc.

750 Holiday Drive, Building 9
Pittsburgh, PA 15220

412/921-3322

Fax: 412/921-3356

E-mail: info@pepusa.com

Toll free: 800-228-1737



[0J4NN TO BE WILD.

Announcing the birth of DSP16210, the
most significant Digital Signal Processor
to hit the communications market since
we invented the first DSP.

© 1997 Lucent Technologies.
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Concewed by Belliab?kpemflcally for next-generation communications
appllcanons DSPlG?IOs more efficient processing lets it effortlessly handle
a varlety ‘of funchQns in any digital wireless standard, using up to five times
= less power and memory than the most advanced DSP on the market today.
) Proven®software tools and high-performance processing enable DSP16210
to radically reduce development time and system costs, making it the
. pérfect DSP for rack modems and smaller remote base stations that can be

deployed anywhere you can imagine with a savings of up to 50% in electronics
~ costs. To learn more about how the DSP that was designed from the start to
be the soul of communications can help you create products beyond your
wildest dreams, call 1-800-372-2447 (Ext. 955). Or visit www.lucent.com/micro
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Telephone
Ringing
Generators
Reduce Cost

and Size

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

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

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

# Inhibit pin aliows for easy imple-
mentation of cascading for zero V,
zero | crossing to extend the life of
system contacts

¢ UL 1950, CSA and EN 60950 safety
agency approvals

¢ Overload, overvoltage and short
circuit protection

# Ideal for local and remote loop
applications

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

& Off-the-shelf components ready for
immediate delivery

Call. Fax or E-mail us

for detailed specifications,
Application support and
Solutions for your
Telephony Problem!

TECHNOLOGY BRIEFING

& ity

P.O. Box 950
41 Werman Court
Plainview, NY 11803
Tel: 516-756-1680
Fax: 516-756-4691

E-mail: pwrdsine@erols.com

Judging The Designs Of The Future

or the past number of years, I've served on a panel of judges for a Univer-
Fsity VLSI Design Contest sponsored by a large and well-known supplier

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

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

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

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

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

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

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

Do It Right with the PCI MITE™
”

Realize the true performance of a PCl data

| acquisition (DAQ) system with DAQ products
designed specifically for high-speed data

- transfers on the PCl bus.

To do PClI right, choose PCI DAQ
boards featuring the MITE chip. The
MITE maximizes data transfer rates through
“scatter-gather” bus-mastering — the key

to increased PCI system performance —

by freeing the processor to do more than

the MITE chip, a PCI DAQ board may even

|
|
|
!
l just babysit your DAQ board. In fact, without
: be slower than an ISA bus DAQ board!

|

1

Whether developing a new system or porting
from ISA, our NI-DAQ™ driver and LabVIEW™
or LabWindows™/CVI application software

let tool set for doing PCI DAQ right.
Get the PCI MITE Performance Advantage Choose PCI DAQ Boards with Ciakae' w1 Qrig

¢ Full PC} bus-mastering capabil ty * 20 kS/s to 20 MS/s

¢ 132 Mbytes’'s burstmode . 12 and 16-bit anslog input Ao
transfer rates * 2 to 64 analog inputs PCI DAQ - Do it right! Choose the

* Microprocessor-free data transfers * 2 analog outputs - 3

« Three PCI DMA controllers tor * 8 to 96 digital I/0 lines industry leader, National Instruments.
analog input, analog output, ¢ Image acquisition

and counter/timers

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

 —

‘7NATIONAL ¥
INSTRUMENTS St

PCI Data Acquisition

Thre Software is the Instrument ‘ | Call today for a FREE copy of the
U.S. Corporate Headquarters | — ‘ “Doing PCI Right” tech note
Tel: (512) 794-0100 » Fax: (512) 794-8411 | (800) 327-9894 e B
|

info@natinst.com e www.natinst.com/daq/
Worldwze network of direct offices and distnibut

1 mional Ins |
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/s
. / tseasy to get

realistic 3D graphics
with Micron SGRAM.
Just ask John,
he’s been working
on a dragon.

DENSITY CONFIGURATION voLT PACKAGE CYCLE TIME = AS John can tesllf)/, our SGRAM brea[hes hfe lnto

8Mb 256K x 32 3.3V 100-Pin TOFP (125, 100, 83 MHz)

2MB 256K x 64 3.3V 144-Pin SODIMM (100, 83 MHz) . _ o

4MB 512K x 64 3.3V 144-Pin SODIMM (100, 83 MHz) 3D graphics and advanced bandwidth applications.
(Cycle timefns: -8= 125 MHz, -10 = 100 MHz, -12 = 83 MHz

It boosts the performance of your system and does it in an industry-standard architecture that’s easy to design in. But
there’s yet another reason John is a Micron graphics memory fan—it’s our wizard of SGRAM, Gary Welck. Gary’s one
of those people who eats, sleeps and breathes graphics memory—and he loves to answer your questions. What’s more,

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

whole story, or to see a data sheet, visit our Web site. W1 - MI:HDN
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You Think Omron Only Makes Relays,
Read Between Our Lines.

U's true we're the world's number

one relay supplier. So it’s not
surprising to learn that design engineers
and specifiers know us for our relays.

But we also manufacture the
world’s most complete line of swiiches
and photomicrosensors.

For vears 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
miakes Omron
relays, switches,
and photo-
microsensors the
preferred choice
of design engineers
and th’l‘{ﬁm's
worldwide.

What does all this mean? That's
simple. Our expertise has led to the
development of siandard components
for all kinds of applications. And when
vou 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-
amplitied photomicrosensors, PCB
mount and connector-ready photo-
microsensors, as well as lighted and
oil-tight pushbutions.

And everything Omron makes is

100% tested, available to you world-
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wide, and backed up by outsianding
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 1-817-843-1963 and ask
for document =50.

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

1-800-35-OMRON

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

OMRON

WE HAVE THE FUTURE IN CONTROL

Sce us at WESCON booth #2430



Ulira SCSI Termination
Step 1: Rewrite The Specs

O%s %s Copﬁ:[fors

¢/ MAXIMIZE BANDWIDTH: 35 MH:z

¢/ MAXIMIZE OUTPUT CURRENT: 24mA
¢/ ELIMINATE COMPENSATION CAPACITORS

e
Now Available!

Industry-Standard Pinouts
9, 18 & 27 Channels

Active LowW
gan?

Active High
eaNpiasy

- v &
. -

N
Lo

For UltraSCSI, you need more than the same old

terminators with the same old specs. You need

UltraMAX terminators from Linfinity! Here's why:

* Improved, adaptive non-linear mode architecture

* Faster bandwidth — to 35MHz

¢ Eliminates need for compensation capacitors —
saves space and cost

* Provides 24mA continuous current

e Fewer data errors, more reliable Wide and
Narrow UltraSCSI designs

SELECTION GUIDE

#Lines Part Number Enable Net-Swap Plug n’ Play Package Options
9 LX5218/5219 LM Y N

) N 16-SOWB/20-TSSOP

9 Xs1III2 WAL Y N 16-50C/24-TSSOP
9 X115 WY N 20-TSSOP/16-SOWB |
18 IXS522555226 WL YN YN 28-SOWB/36-SSOP
77 sz L Y Y  44-SS0P/56-TSSOP

* Comprehensive line of SCSI

products available including S Inavmy
transceivers and terminators o

For your Design Kit including .0
application notes, samples and gy ¥

an evaluation board call,

; k—Call Today
fax or write today.

New ‘97 patuBoo

Q© LINFINITY

RN hitp:// www.linfinity.com

Linfinity Microelectronics, 11861 Western Avenue, Garden Grove, CA 92841 Phone: 714-898 8121 Fax 714 372 3566
ACI Electronics 800-645-4955, All American 800-573-ASAP, FAI Electronics 800-677-8899, Future Electronics 800-388-8731
Jan Devices 818-757-2000, Reptron 800-800-5441, Zeus Electronics 800-52-HIREL
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™ UltraMAX is a trademark of Linfinity Microelectronics Inc.




TECHNOLOGY

NEWSLETTER

Programmable Digital Televisions
Expected For Next Year

hilips Semiconductor, Sunnyvale, Calif., announced
Pthe organization of a Digital Television (DTV)

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

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

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

Computer Telephony Group
Seeks Open DSP Interface

even computer-telephony companies have come to-
Sgether as a consortium with the intent to develop a
new value-adding interface for computer telephony
that will separate DSP software issues from the under-
lying hardware. The specification, to be called the Media
Stream Processor (MSP), will allow companies to
choose between develop MSP-compliant software or
media processing software without having to do both.
The computer telephony industry, which is a heavy
user of DSP technology, is by definition an integration
industry. It has apparently reached that critical level of
maturity where the effort spent dealing with the idio-

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

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

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

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

Alliance Targets Verification

Solutions For Next Generation

he migration toward a true systems on chip (SOC)
T design environment brings with it a whole host of

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

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

This open alliance partners Mentor with a number of
leading embedded microprocessor suppliers, including
ARM, Hitachi, Matsushita, Mitsubishi, Motorola, NEC,
SGS-Thomson, and Toshiba. Under the guidelines of
the program, Mentor and its partners will deliver hard-
ware/software co-verification capabilities to both hard-
ware and software design engineers working on next-
generation embedded systems for various applications
(e.g., telecom, datacom, and multimedia). They also will
provide Seamless CVE customized Processor Support
Packages (PSPs) for selected embedded microproces-
SOr cores.




Conszdermg how much each partner adds to the MIPS architecture,
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“In the MIPS RISC e
game, it's not whether Philips -
wins or loses. It's finding new ways
to let our partners down gently.”

“When our partners

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




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

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

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

When promoting the world’s #1 RISC architecture, the MIPS® partners are,
“rah rah go team.” But when it comes to getting the design win, well, that’s when
the loving stops. See, they might be partners, but they're also competitors.
Now, it would have been nice to have each of the MIPS partners say a
few words about their individual strengths. But frankly, each partner has their own
virtues and just way too many strong points to mention in one ad. (That, and the
fact that they couldn’t agree on who would go first.) So to simplify matters, just
remember this: each partner is
turning out incredible versions of
this open, scalable architecture.
Which means the partner you select will give you the perfect embedded processor
for your design. You can also expect the broadest range of industry leading
tools. So your idea gets to market faster. And it gets there for less than those
conventional embedded processors.
If you'd like to see the online version of this heartfelt corporate harmony,
visit www.TeamMIPS.com.
Partners working together. Each with their own strengths. Competitors
fighting for your business. May the best company win.

www., TeamMIPS.com

@ Only MIPS RISC embedded
integrated LSI \ ey Philips OSHIBA @//%3 y mn;%bl?ld?:kv
dt | technotogy. Inc N Ec Semiconductors T (Sb y of price/performance,
“a O

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

Specification Defines Small
Embedded-Board Form Factor

imed at the embedded single-board-computer
A (SBC) market, the EBX form factor is a multiven-

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

The specification offers a standard mechanical design
for deeply embedded applications that require a high
level of CPU performance and integration, but can’t af-
ford the size, cost, or complexity associated with back-
planes or card cages. EBX merges the expansion capa-
bility of the PC/104+ onto a board measuring just 5.75
by 8 in. A PC Card interface also can be employed. The
specification defines the board dimensions and the
mounting-hole patterns, including the location for the
PC/104+ expansion and recommended zones for the PC
Card interface and other common 1/0.

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

Display Technology Eyed
As LCD Replacement

Ilthough liquid crystal displays (LCDs) have long
A dominated the display market, existing limitations
in the technology have left the door open for future
replacements. One such replacement is the three-color,
tunable, vertically stacked organic light-emitting diode

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

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

Standard Update Offers More

Efficient Information Exchange

he Silicon Integration Initiative Inc. (SI2), Austin,
T Texas, has recently released the an update, version

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

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

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

Edited by Roger Engelke




GET UNPLUGGED FROM O1D Dispray IDEAS

Kent ChLCD No Power Disprays

Ready to get unplugged from the energy-robbing LCD displays you're g

now using? KENT Displays’ ChLCD (Cholesteric Liquid Crystal Dis- ™ (E:'(‘):ll‘%risons 21600
play) technology offers a solution for your electronic products. I e

BREAK THE BATTERY-DRAIN BARRIER ] et

Since ChLCD reflective and transparent textures are both stable g §_ TTomco

states, an image can be displayed indefinitely without consuming % Hsm

hattery energy — for seconds, hours, weeks, months or even years

10000

Easiest 10 Reap RerLective TECHNOLOGY

g,
Compared to conventional LCD technologies, ChLCD displays offer @
better reflectiveness, 360 degree viewing cone and exceptional day-
light contrast, even in direct sunlight, all without backlighting. e md m o
. Singl 60 2 mi
STANDARD OR CusTOM DispLAYS AVAILABLE Update  view  view
Standard ChLCD displays and modules are available in 1/8 and Unlike STN displays which use power

1/2 VGA sizes in colors to meet your needs. Have a special applica- to continuously refresh images,
tion? Kent Displays offers ChLCD displays and modules custom de- CbLCDs do not require refreshing to

signed to your requirements. keep energy usage to a minimum.
Ask FOR THE FacTs

To learn more about this technology that enables you te do -ﬂ
more, ask for this information package today. — — — — — —

MK EN T worn

A MANNING VENTURES BUSINESS UNIT

Kent Displays, Inc.e 343 Portage Boulevard ¢ Kent. OH 44240  Phone: 330.673.8784 * Fax: 330.673.4408 » E-mail: sales@kentdisplays.com

Products and technologies of Kent Displays, Inc. are protected b tbe ‘ollowiag patents: (Inies States; 5.463,863 5.437.811; 5,384067: 5,251.048. Reople’s Republic of China; 92103952.2. Israel; 101,766
Taiwan; 801405631, PCT (EP, Cznada, Korea, japan axd Norway), 92/03504; 9209367. Other Patents Pending,
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{ Corp., Santa Clara, Calif., and

Inter-System Communications Standard
'To Ease Clustered System Implementation

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

dered delivery of messages

Ithough its definition
has not been finalized,

Applications

the virtual-interface ar-
chitecture (VIA) promises to

Operating-system vendor application

programming interface (API)

Vl-aware applications

antee is an element of the
VIA specification.
Clusters can be assembled

provide mechanisms for low-

at a fraction of the price of a

latency, high-bandwidth mes-
sage passing between inter-
connected nodes and

Open/close/map memory

Vi provider AP

Send/receive/remote DMA write/remote DMA read

mainframe, while delivering
higher performance and bet-

interconnected storage de-
vices (clusters). The VIA
specification for clustered

ter reliability. To make clus-

Vi +
(v

Vi {
2]

systems is being jointly de-
fined by Compaq Computer

Vi kernel agent

Corp., Houston, Texas, Intel

VI kernel interface

$ ¢

vi
(]

t tering a reality, there are
two key ingredients that are
needed: cluster support em-
bedded in shrink-wrapped
operating systems, and
4 standards for low-latency

Microsoft Corp., Redmond,

VI hardware (media-dependent interface)

cluster communications.
| |~ The VIA specification de-

Wash. It’s intended to accel-

fines a low-level application

erate the development and
reduce the cost of clustered
servers, workstations, and
1/0 devices. Cluster comput-
ing is defined as short-dis-
tance, high-performance in-
terprocess communications (IPCs)
between multiple building blocks.
These building blocks comprise
servers and/or workstations, as well
as I/0 subsystems connected directly
to the network.

Interconnecting servers, worksta-
tions, and I/0 devices to form a

| scaleable computing cluster presents

2. In the communications stack, the virtual-interface (V1) provider
supplies a low-level interface to the Vi consumer. Operating-system
and independent software vendors can build higher-level application
programming interfaces (APls) and services to present a higher-
level abstraction to the application.

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

Vi and buffer management
synchronization

> &

/

receive
queues

Control and

E =
— 10—~ —
— (IO~ I~

v

!
HH
b

interrupts

=T

B

Network interface

‘ 1. The virtual-interface (V1) architecture, as defined by Compaq Computer, Intel, and

Microsoft, allows a VI consumer direct access to the network interface without operating-
system intervention. A pair of send and receive cues provide the access.

programming interface
(API) and a network inter-
face controller (NIC) with
low-overhead communication
by using zero-copy seman-
tics. The basic concept pro-
vides the illusion of a network inter-
face dedicated to multiple applications
simultaneously; e.g. a “virtualized” in-
terface. The VIA model is based on a
simple queuing model whose correct-
ness principles are well understood
and for which performance can be pre-
dicted. The model also provides fully-
protected, direct user-level access to
the network interface exported
through the virtual memory subsys-
tem (Flig. 1).

Included in the VIA functional def-
inition are the following elements:
packet descriptors, send-work and
receive-work queues, “doorbells,”

memory registration. The receive
and send packet descriptors describe
the scatter/gather operation that will
be performed during reception or
transmission of the packet. The door-
bells are used to notify the network
interface that work has been placed
on a work queue. The memory regis-
tration registers regions of memory
with the NIC before they’re used in
communication.

is guaranteed. Such a guar- |

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

directly, without operating-system in-
tervention. That access takes place
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In the never-ending battle to design more functionality
into smaller spaces, and be first to market, you have a
powerful new ally. Murata multilayer LTCC technology.
‘While others are still on the drawing board,
Murata has mature chip LC filters, PLL modules, chip

antennas, VCOs and more in production. Our unrivaled

To give your designers a competitive advantage,
we won't hesitate to stack the deck.

experience with advanced ceramic base materials,
expertise in integrating custom circuits and ability to
integrate passive with active result in functional packages
no one else can match. When you team with our designers,

vou simplify circuit design, reduce total cost and improve

performance. Let us show vou how to turn your toughest 111 1.

P 82

mnorator in f/ed;m)b

design challenges into winning competitive advantages.

Call 1-800-831-9172 or visit www.murata.com

©1997 Muroto Electronics North America, lnc., 2200 Lake Pork Drive, Smyrna, Go. 30080, All Rights Reserved.
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work queues referred to as a VI in-
stance. To offer this capability, a
process cannot be allowed to interfere
with any other process or the kernel
that is sharing the network interface.
This protection is achieved using the
normal page protection mechanisms of
the virtual-memory subsystem.

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

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

works allow the reliability semantics
to be implemented in software, and
have higher overheads.

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

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

completion queue.

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

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

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

Dave Bursky

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

communications that can be em-

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

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

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

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

Negotiation
Every exchange potentially in-
volves negotiation of the encoding it-




Introducing MicroSim DesignLah:

Imagine what it would take to design a better circuit faster. You'd have a single EDA system — not a collection of point tools. Your new system
would have a single interface to all facets of your mixed analog/digital design. No more wasted fime or errors from converting, translating
or re-entering designs. With a click of the mouse, you could go back and forth between design stages, making o change and seeing the results,
continuously improving your design from start to finish. Now it's here. Now you can. Introducing MicroSim® Designlab™ — the new standard
for desktop EDA. It's the world s first and only comprehensive, fully-integrated start-to-finish desktop EDA system. See how easy it is to design

a better circuit faster. Call for our MicroSim DesignLab evaluation software. It Wi“ Ghallge the way
you think ahout circuit design—from start to finish.
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o Disk
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Surface

— o

Surface !

pmmmm—

|

Each information appliance interconnected using the JetSend intelligent protocol has an
| interface called a surface. Information on surfaces is moved from one device to another
after the JetSend protocol negotiates the linkage.

self, the parameters of the chosen en-
coding, and how the information is to
be transferred. The negotiation be-
tween the peripherals takes place au

tomatically. If two devices can con-
nect, they can exchange meaningful
data. minus drivers, without a lot of
intermediary networking complex

HIGH PERFORMANCE CLOCK
SYSTEM DESIGN SOLUTIONS

ity, and most import: . without
user intervention.

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

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

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

We'd like to show you what our
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tion approaches. The protocol will
work with both fixed-function and
programmable devices, governing
only how the devices interact, not
what they do.

The first type of JetSend device
covers anything that captures,
stores, computes, or renders user-
perceptible information (printers,
scanners, storage devices, televi-
sions, network appliances, etc.). The
surface of 4 device is divided into
subsurfaces, each containing a
unique identifier. Devices that gener-
ate electroniec material, such as scan-
ners, have a default subsurface called
“Out,” while consumers such as
printers, have a subsurface referred
to as “In.” JetSend device surface
identifiers map to URLs when the
device is connected to the Internet.
By default, a sending device, such as
a scanner, connects to a target de-
vice’s In surface, but could be di-
rected to connect to a different tar-
get subsurface. Similarly, a receiving
device would, by default, connect to a
source device’s Out surface, but can

be directed by the user to connect to
a different source’s subsurface.

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

A Universal Driver

As part of JetSend, there will be a
universal driver for Microsoft Win-
dows, thus enabling applications to
send information directly to JetSend
devices, or to generate information
that can be saved for later exchange.
That effectively turns the PC and

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

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

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

Dave Bursky
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The T1 Framer for
Every Application

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

We’ve taken the industry’s first T1 Single-Chip The New Features Menu
Transceiver, the DS2151, and added more
features without adding cost. The DS2152 per-Ch ® Crystalless Jitter Attenuation: A single

Enhanced T1 Single-Chip Transceiver
starts with all the great features of
the original:

condlflo ,’G/ T1 clock source can now serve up to 28
0 channels, greatly reducing the board space
9 required and the cost of multiple crystals.
This feature is especially advantageous
in multi-port designs.

s Jitter

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

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

i i . @ Non-Multiplexed and Multiplexed
= ?nzgusill]i)srtbt(:g:xlkl)iz%s \ e ‘ Bus Option: Your equipment can directly
s0 it can be deployed connect to an inexpensive 8-bit controller or a
anywhere within the complex 16- or 32-bit host.
network @ Per-Channel Conditioning: The user can
“groom” each DSO channel independently as
required, especially useful in Fractional T1
applications and for testing and provisioning
DSO channels.

@ Provides same footprint
for T1 (DS2152) and
El (DS2154) de-
vices, allowing
you to move from
the North American
to the European/
Asian market with a
simple chip change

@ T1 FDL Hardware Support: The DS2152 has
a full HDLC controller with 16-byte buffers along
with a complete Bit-Oriented Code (BOC) control-
ler, allowing the host a full second of processing

latency. Even the most heavily loaded host will

Less Firmware; One Processor have time to handle the real-time needs of the FDL.

Qfor Multiple Channels Truly the framer for every T1 application, the DS2152

has been fully tested to meet all of the latest T1 specifi-
cations. A design kit is available to help you get up and

But the DS2152 then goes on to add features to increase running quickly.

flexibility with two goals in mind. First, it incorporates
more functions in the hardware, eliminating the expense
and time required for firmware or external hardware de-
velopment. Second, the new chip reduces processor real-
time servicing. One processor can now service multiple
channels, reducing board space consumed and costs for
additional chips.

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

HB DALLAS

B’ SEMICONDUCTOR

Visit our Web site at http://www.dalsemi.com/

4401 South Beltwood Parkway, Dallas, Texas 75244-3292 < Phone: 972-371-4448 < Fax: 972-371-3715
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W Exploring power-management design issues for portable equipment

Gas-Gauge IC Performs Precise
Battery Measurements

This Tiny Chip Improves Battery Management While
Reducing Battery Subsystem Size And Cost.

Richard Nass

ou know the gauge isn’t battery could indicate that

accurate, but you trust it the phone can operate for 7

anyway. You've been hours and 45 minutes in
burned time and time again, but F" standby mode or 1 hour and
that doesn’t stop you. Even TIME LE 15 minutes in talk mode.
though the battery indicator on The bq2018 estimates self-

your laptop computer or cellu- TO RECHARGE discharge using an internal
lar phone shows two of four time base and tem-
UTE S COVER FEATURE
53 MIN

bars on the battery gauge (50% perature sensor.
full), it just can’t be. Sure The low-power chip operates
enough, while you're writing at less than 80 uA, with a
that important proposal or data-retention current of un-
making that pivotal call, the de- der 50 nA. The part also con-
vice goes south. tains 128 bytes of non-volatile
The gauges on today’s elec- RAM (NVRAM), including
tronics can be very mislead- o & 115 bytes of user RAM that
ing. Often, when the batteries can store battery characteris-
are new, the gauge is accu- tics and chemistry type;
rate. But as the batteries charge data; or ID informa-
wear, the electronics associ- tion, including the serial num-
ated with the gauge don’t ber and manufacturing date
compensate for that wear. (Fig. 2). This eliminates the
Hence, you're left with a piece need for a separate battery
of electronics that needs recharging | gauge IC, the module holds a sensere- | ID chip, reducing overall system
before the indicator says so. sistor, a capacitor for register backup, « cost. The remaining 13 bytes contain
To solve this problem, the designers « aJFET for the regulator, ESD protec- ' the capacity-monitoring and status
at Benchmarq Microelectronics Inc., ! tion, and a few other resistors and ca- ! information.
developed the bq2018 Multifunction | pacitors (Fig. 1). The bq2018 measures the voltage
Charge/Discharge Counter that drop across a low-value series sense
works with an intelligent host con- resistor between the negative termi-
troller. The low-cost chip is housed in a nals of the battery and the battery-
tiny package, an 8-pin, 150-mil SOIC, pack ground contact. By using the ac-
that allows for easy integration into a cumulated counts in the charge,
battery pack. In fact, the part is small discharge, and self-discharge regis-
enough to fit in the space between two ters, an intelligent host controller can
A-size cells. In an implementation, the determine battery state-of-charge in-
part is typically housed on a ready-to- formation. To improve accuracy, an
go module, which measures 1.66 by offset count register is available. The
0.24 in. In addition to the bq2018 gas- system host controller is responsible

Self Calibrating Chip

The chip self-calibrates and pro-
vides state-of-charge information for
any type of nickel- or lithium-based
rechargeable battery. The bq2018
lets the host controller precisely indi-
cate battery available capacity in
friendly, easy-to-understand terms
of standby or operating time. For ex-
ample, a cellular phone with a Li-Ion
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TECH INSIGHTS BATTERY MANAGEMENT IC|

I 1.66in. }
Register Igadmp
£SD pnlmcnnn “I'T"“f g

] v | o

BT+ [ I: EI low T
R 0.24n.

ot D*m s DM-_C

. |
:::..‘::.:, bg2018 gas gauge IC

1. The bq2018 Multifunction Charge/Discharge Counter, developed by Benchmarg
Microelectronics, offers precise measurements for battery charging and discharging. Housed in a
tiny, 8-pin, 150-mil SOIC, the chip can be mounted on a board containing all the electronics

needed for operation.

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

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

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

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

When the chip’s data input/output
(HDQ) line remains low for more than
10 seconds and the Vg is below the
programmed minimum level, the chip
enters its sleep mode, where all opera-

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

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

Nickel Or Lithium Batteries
The bq2018 can operate directly
from three or four cells based on a

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

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

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

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

1l

n

User
RAM

Ti Discharge count high byte
Te Discharge count low byle
Td Charge count high byte
Tc Charge count low byte

Tb Sell-discharge high byte
Ta Self-discharge fow byte
79 Discharge time high byte
78 Discharge time fow byte
77 Charge time high byte

76 Charge time low byte

75 Mode/wake output enable
74 Temperature/clear

73 Ofiset register

2. The bq2018 contains 128 bytes of NVRAM. Battery characteristics and chemistry type,
charge data, or ID information can be stored in the lower 115 bytes, while the remaining 13
bytes contain the capacity-monitoring and status information.
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Single Sunply microPOWer
INSTRUMENTATION:AMPLIFIER

Output
sSwings
Rail-to-Rail

Input
Range To

Negative
Rail

microPower Instrumentation Amplifier Key Specifications
INA122 is a single-supply, microPower instrumentation amplifier * Low Quiescent Current...........coeoveiirincicienncns 60pA
that operates on only 60pA—an industry first! Its two-op-amp * Wide Supply Range:
design provides excellent performance and is ideal for portable Single SUPPIY.....ovnveeeeeieierieeceie e 2.2V to 36V
instrumentation, battery operated equipment, industrial sensors, Dual Supol —0.9/+1.3V to +18V
T e PPIY o 9/41. +
N LE N [Ty » Common-Mode Range..........ccccovvvveveverennnee. ~(V-)-0.1v

UGS AL s A o LOW OffSet VOIAGE ....oooooocorooereeerr 250V max
as well as from dual supplies. The input common-mode range )

o Low Offset Drift......ccooee e, 3uV/°C max

extends to 0.1V below single supply ground. One resistor sets
gain from 5V/V to 10,000V/V. * Low Input Bias Current.............ccccccooeeiiiinnn, 25nA max

. < Packages: 8-Pin DIP and SO-8 surface mount
Better than “Build Your Own”
* Priced from $2.35 in 1000s
You need more than single supply op amps and precision resistors

to make an IA like the INA122! Special input buffers offset the Burr-Brown offers the industry’s most complete selection
input voltages to achieve common-mode range to (and below) the of precision instrumentation and difference amplifiers. Find
negative rail. INA122's precision, ratio-matched resistor network them all at our web site.

offers excellent common-mode rejection at an affordable price

and a minimum of circuit board area. www.burr-brown.com/Ads/INA122-Ad.html

BURR - BROWN?®
Burr-Brown Corporation

S S T
Burr-Brown Corporation « P.0. Box 11400 « Tucson, AZ « 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133  http.//www.burr-brown.com/
Distriburtors: Anthem: (00) 826-8436 « Digi-Key Corp: (800) 338-4105 « Insight Electronics: (888) 4884133 « J.1.T. Supply: (800) 246-9000 « Sager Electronics: (800) 724-3780 « SEMAD (Canada): (800) 567-3623
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We Offer Your Products A

ComfortableTemperature
for Maximum Operation

Ishizuka is one of the world's leading
manufacturer and global supplier of
NTC thermistor. Our development
with sensors ensure that your prod-
ucts operate at a temperature that
achieves maximum operation.
Already proven by top manufac-
turers worldwide,product designers
that design in with our sensors
offer consumers with high quality
consumer end products that pro-
vide better living conditions.

Our aim is to provide electronics
manufacturers top quality sensors
to produce top quality products.

Applications

Mobil communication products
®Rechargeable battery sensor
oCPU. LCD temperature compensation

Switching power supply
®[nrush current suppression
®["an motor speed control

Domestic appliances

e Alr conditioner temperature control

eoRefrigerator and a freezer temperature
control

IS0 9912 Certified Company

selirec

Ishizuka Electronics Corporation
http://www.semitec.co.jp/

JAPAN : ISHIZUKA ELECTRONICS CORP.
TEL:81-3-3621-2704 FAX'81-3-3623-7776
USA [ SEMITEC USA CORP.
TEL:1-516-587-4086 FAX:1-516-321-9604
UK : ATC SEMITEC LTD.
TEL-44-1565-750538 FAX:44-1565-652396
TAIWAN ! ISHIZUKA ELECTRONICS CORP.
TAIPEI OFFICE.
TEL 886-2-509-9855 FAX:886-2-509-9599
HONG KONG : SEMITEC (H.K.) CO.LTD.
TEL 852-2388-6773 FAX.852-2739-2396
KOREA : JIN SUNG CORP.
TEL:82-2-851-3127 FAX:82-2-851-3129
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TECH INSIGHTS BATTERY MANAGEMENT IC|

output is low. The
Wake output indicates System | yng
that the charge or dis- .= l0and f——
charge activity is — WAKE contrl
above a prepro- | SR1 —= f""':r:'c‘gﬂ' I ;}
grammed r.mmmal S ] h!lam:ed VFYC Calibration RAM and
level. In the full oper- i poer counters | RBI
ating state, the inter- I contral (128 by
nal RAM registers can Temperalure- 8 bits)
be accessed. Bandgap compensaled

The gas-gauge IC voltage [ Precision . 1
enters a sleep state if reference GEdlor el Counter
the signal between the [ B TR control
current-sense inputs o |
is below the WOE A oG |
threshold, and the 3 =0 g Ypp (internal)
HDQ remains low for Optional : ey 8 :
longer than 10 sec- |  (extemal) ;
onds. Then, all regis- : 1 REG
ter counting is sus- el
pended. The part Vher
stays in this mode un- Yss

til the HDQ returns
high.

The bg2018 can be
programmed to mea-
sure the voltage offset
between the current-sense inputs dur-
ing pack assembly or at any later time
by invoking the calibration mode. This
mode is enabled by setting the calibra-
tion bit in the Mode-WOE registerto 1.
Then, the HDQ line must remain low
for more than 10 seconds, and the sig-
nal between the current-sense inputs
must be below the WOE threshold.

Monitors Temperature, Too

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

Communications to the bq2018 are
accomplished using a serial interface.
It’s through this same interface that
the host processor can access the
chip's registers. A command-based
protocol is employed for communica-
tions, where the host sends a com-
mand byte to the bq2018. The em-
ployed protocol is asynchronous
return-to-one. Command and data
bytes consist of an 8-bit stream with
the least-significant bit transmitted
first. The maximum transmission rate
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3. The gas-gauge IC operates from a supply-voltage input (V¢()
ranging from 2.8 1o 5.5 V. The REG output helps facilitate the
power-supply requirements using an external low-threshold n-JFET.
This FET also is useful if a micropower V¢ source is desired.

is 5 kbits/s.

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

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

PRICE AND AVAILABILITY
The by2018 multifunction charge and dis-
charge controller is available now. For lots of
10,000, the part sells for about $1.75 each. Dis-
counts are available for higher volumes.
Benchmarg Microelectronics Inc., 17919
Waterview Plawy., Dallas, TX 75252: (972) 4.37-
9195; Internet. hitp:/fwune.benchmarg.com.

CIRCLE 537
How VALUABLE CIRCLE | |
HiGHLY 338
MODERATELY 539
540

SLIGHTLY

|
1
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microPrice Dual!
Instrumentation Amp

.~

Your Lowest Cost Choice for Multi-Channel
Differential Signal Acquisition

INA2126 dual precision instrumentation amplifier features excellent
performance with very low quiescent current (175pA/channel). In
addition, a wide operating voltage range of +1.35 to +18V makes
INA2126 ideal for low cost portable instrumentation and data
acquisition systems.

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

For maximum design flexibility, INA2126 is available in three package
types—space-saving SSOP-16 fine-pitch surface mount, SO-16, and
16-pin DIP. Prices start at just $1.50 per channel in 1000s.

o FAXL/NE 11365

Burr-Brown Corporation

Key Specifications

e Low Quiescent Current..............ccccvvvennenn. 175pA/channel
» Wide Supply Range...........c..c..coevvrrenn.21.35 10 £18V
o Low Offset Voltage ..........cccoeeeervicveciicneienns 250uV max
o Low Offset Drift ... 3uVv/°C max
¢ LOW NOISE....ooocecececicic e 35nVHz
e Gain EQUAtioN.........c.ccovveereeere e 5 + 80kQ/Rg

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

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

www.burr-brown.com/Ads/INA2126-Ad.html

BURR - BROWN?®

Burr-Brown Corporation « P.Q. Box 11400 « Tucson, AZ « 85734-1400 » Call (800) 548-6132 or use FAXL/NE (800) 548-6133 « http://www.burr-brown.com/
Distributors: Anthem: (800) 826-8436  Digi-Key Corp: (800) 338-4105 « Insight Electronics: (888) 4884133 + J.1.T. Supply: (800) 246-9000  Sager Electronics: (800} 724-3780 » SEMAD (Canada): (800) 567-3623
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CONFERENCE PREVIEW

Sensors Expo ‘97 Eyes The Latest In
Products, Applications, And Technology

A Wide Range Of Technical Presentations Examine Developments
In Sensor Testing, Networking, Packaging, And Interfacing.

techniecal program highlight the

Sensors Expo "97 Conference and
Exposition, to be held Oct. 20-23 in De-
troit, Mich. (see “Want to go?” p. 46).
The conference will examine the latest
trends in sensor products, applications
and technology. Over 5000 attendees
are expected to view more than 50 new
products and services and hear a wide
range of tutorials and updates on sen-
sor trends. Exhibit booths as well as
the technical program will be held at
Detroit’s Cobo Convention Center,
with exhibits open from 10:00 a.m. to
4:00 p.m., Tuesday and Wednesday
(Oct. 21 and 22), and 10:00 a.m. to 3:00
p.m. on Thursday, Oct. 23.

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

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

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

SOme 300 exhibitors and a robust

Roger Allan

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

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

SENSORS EXPO TECHNICAL PROGRAM

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

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

HDTS: Designing with the IEEE-P1451.2 Smart Sensor Communication standard

Mon., Oct. 20 All-day tutorials
9:00 a.m.-5:30 | ADT1: Digital data acquisition and analysis
p.m. ADT2: Fiber-optic sensor technology and trends
ADT3: Capacitive and electric field sensors: Design and applications
ADT4: Transducer interfacing and signal-conditioning fundamentals
Tues., Oct. 21 Seminars
| 9:00-10:30 a.m. | S1: Sensor packaging and test: What users need to know
10:45 a.m.- $2: Ethemet: A cost-effective strategy for monitoring remote signals and sensors
12:15 p.m. $3: Introduction to motion control f
| 2:15-345p.m. | $4: The growing role of solid-state magnetic sensors _
9:00 a.m.- Half-day tutorials
12:15 p.m. HDT1: Automotive sensor technologies and applications
HDT2: How to detect and measure vibration: A practical approach
2:15-5:30 p.m. HDT3: Fundamentals of sensor technology I: Proximity and position
g HDT4: Heavy duty data acquisition: The how and why of VXI
9:00 a.m.- All-day tracks
5:30 p.m. | TRK1: Smart sensors and smart sensor communication
Wed., Oct. 22 Seminars
| $0010:00 a1, | 98: Advances I aemer Spoiasions
10:45 a.m.- $6: High-precision position measurement with eddy current technology
12:15 p.m.
2:15-3:45 p.m. | S7: Integrated approaches to signal conditioning for sensor applications
$8: The challenge of measuring humidity Il: Papers
9:00 a.m.- Half-day tutorials
12215 p.m.
HDT6: The challenge of measuring humidity I: Tutonal
2:15-5:30 p.m HDT7: Fundamentals of sensor technology II: Temperature
¢ B e _HDT8: Fundamentals of sensor technology Ill: Pressure
9:00 a.m.- All-day tracks
5:30 p.m. | TRK2: Applications of MEMS technology in new product development
Thurs.,Oct. 23 Question and answer session
10:00-11:30 a.m.

| FR1: The Sensors Magazine wish list—ive and free

|
|
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mml’ower Op Amps!

OPA336

0PA241

2500

lUW I

Battery Operation * Portable Instruments  High Density PCBs

OPA336 CMOS Op Amp Family—single, dual and
quad, offers the industry’s lowest offset voltage for a CMOS op
amp—125pV. Operating on a mere 20pA per channel, they are
perfect for single supply battery operation from 2.1V to 5.5V.

OPA336 op amps are great for very high impedance circuits
(Ig=10pA max). Input common-mode range extends below the
negative rail and output swing is rail-to-rail.

Single, dual and quad versions have identical specifications with
package options that include tiny SOT-23, MSOP

and SSOP microPackages. OPA336 gives ,%
you maximum design flexibility in your w ~
tough applications.

OPA336 (single)........... $0.60 in 1000s
0PA2336 (dual) .......cocvecrernen. $1.00 in 1000s
OPA4336 (quad).........ccccovvvivrnmrininnns $1.90 in 1000s

Burr-Brown Corporation

OPA241 Precision Bipolar Op Amp—ofiers
microPower operation with wide power supply voltage range.
Operation spans +2.7V to +36V on a single supply, or +1.35V to
+18V on dual supplies for design flexibility. Input common-mode
range extends below the negative rail and output swing is
rail-to-rail for maximum dynamic range.

OPA241’s laser trimmed bipolar input stage provides
low offset voltage (250pV max) and drift is only @
1uV/C. Industry standard 8-pin DIP and SO-8

versions allow this versatile performer to
replace many common op amp types.

(VXS] cevarorrrrerrerereroror e $1.06 in 1000s

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

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

BURR - BROWN?®

S T
Burr-Brown Corporation « P.0. Box 11400 » Tucson, AZ * 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133 « http://www. burr-brown com/
Distributors: Anthem: (300) 826-8436 » Digi-Key Com: (800) 338-4105 » Insigiht Electronics: (888) 488-4133 » J.1.T. Supply: (800) 246-9000  Sager Electronics: (800) 724-3780 « SEMAD (Canada): (800) 567-3623
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TECH INSIGHTS SENSORS EXPO PREVIEW |

cluding application examples, and re-
views recent advances in monolithic IC
sensor technology.

The Technical Program

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

Seminar S2, “Ethernet: A cost-effec-
tive strategy for monitoring remote
signals and sensors,” will be presented
by Robert Winkler, an engineer with
Intelligent Instrumentation Inc. He'll
discuss the broad range of networked
1/0 choices available to link sensors, in-
struments, and/or processes often lo-
cated in hostile environments and the
role of Ethernet, which has migrated
from the office to the factory floor.

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

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

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

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

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

Half-day-tutorial Session HDTZ2,
“How to detect and measure vibration:
A practical approach,” will be pre-
sented by Jon Wilson, a lecturer and
consultant on measurement and instru-
mentation. This session will cover the
physics of vibration, terminology and

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

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

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

Also featured on Tuesday, Oct. 21,
will be all-day track TRK1, “Smart sen-
sors and smart sensor communication,”
with a roster of notable speakers .The
session is organized and chaired by
Janusz Bryzek, a MEMS pioneer who
initiated and chaired the IEEE TC-9

Want to go?

Mich, Oct. 20-23. The official hotel is the Westin in Detroit’s Renais-

Sensors Expo ‘97 will be held at the Cobo Convention Center, Detroit,

sance Center. Reservations can be made by calling (313) 568-8200; fax
(313) 568-8666. For additional conference information, contact Expocon
Management Associates, 363 Reef Rd., Fairfield, CT 06430-0915; (203)

256-4700; fax (203) 256-4730.
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As Low As You Want!— — For battery powered and portable instrumentation, data

Burr-Brown continues to lead the industry by providing the lowest acquisition systems, and tough industrial environments, we

power solutions without compromising speed, resolution, or challenge you to take your designs to the bottom of the power

design flexibility. curve. How low can you go?

Resolution Input Power Power Packages FAXLINE# Reader

Product (Bits) Range (V) (mW) Down (800) 548-6133  Service #

» | ADS7816 12 +5 1.9 Yes  8-DIP, SO-8, MSOP-8 11355 80
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When we developed the

UltraFlex modular power sup-

plies, we reduced the time it takes to

get a custom-configured power solution from

months or years to a matter of weeks. Now we’re

bringing it down to three days.
In fact, we're so confident in our new

configuration and testing process that we’ll give

" you your full-featured prototype if we don’t ship it

within 72 hours of accepting your order.

This guarantee applies to AC or DC input versions




with complete interface and monitoring signals. Economi-  urator at our website. Or call 1-800-LAMBDA-4, ext. 8834.
cal models with fewer signal features can also be ordered. We've always promised you quality and reliability. Now

So just tear off this card and design yourself a power we're promising responsive delivery. And putting our

supply. Or, for even faster response, use the on-line config-  money where our mouth is.

l”MBM 2 www.lambdapower.com/uf
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BUSINESS REPLY MAIL

FIRST CLASS MAIL PERMIT NO. 350 MELVILLE, NY

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



MOTOROLA’S ANALOG MODEM
SYSTEMS COME WITH REFERENCE
DESIGNS, SCHEMATICS, A BILL OF

MATERIALS AND SOFTWARE.

a°

(P.S. WE’LL THROW IN THESE POWERFUL LITTLE CHIPS, T0O.)

External Modem PC Add-In Card

Mommla arethepowerfora No compuater? No problem. Al Nmuwuamapmd}wm»n,nmv
d"ps twdsmlmemulm}s‘by capabilities without Aﬁmgymr hardware.
kmmmddwgmmmdr Motorola chips to get instart access to a Just slide in a PC Add-In Card
world of information without a compudter. Motorola chips to reconfigure as needed.

Where can you get Analog Modem Systems that provide both silicon and support? Motorola, of course. We offer a complete
line of software-upgradable modem solutions for a variety of PC, multimedia and embedded applications. It’s truly a one-stop
shop to power up all your analog modem solutions. Each system includes the basic data, fax and voice modem features like 33.6
kbps V.34 and K56 capabilities. Plus, an expected software upgrade to the ITU V.pcm standard in early 1998. Powerful
DSPs enable features that go way beyond average modems and take your designs to the next level. From Computers and
Peripherals to Wired and Wireless Communications, Motorda products power the innovative solutions that enable your success.
Visit us at www.motorola.com/modem-chipsets or call 1-800-201-0293 (Ref. #NB002).

MOTOROLA

Semiconductor Products Sector

What you never thought possible™
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TECH INSIGHTS SENSORS EXPO PREVIEW |

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

Speakers in this track include Kang
Lee of the National Institute of Stan-
dards and Technology (NIST) who'll
present “Introduction and overview of
the IEEEP1451—a family of proposed
smart transducer communication in-
terface standards.” He'll be followed by
HP’s Jay Warrior who'll talk about the
“IEEE P1451.1 network-capable appli-
cation processor information model.
Overview and status update.” HP
Labs’ Stan Woods and Boeing’s Lee
Eccles will present the “IEEE P1451.2
smart transducer interface module.
Overview and status update.” This will
be followed by Boeing’s Larry Mal-
chodi who’ll talk about the “IEEE
P1451.3 distributed multidrop systems.
Status update.” Next, Steven C. Chen
of Aeptec Microsystems will discuss
the “IEEE P1451.4 proposed project
for mixed-mode communication proto-
cols and transducer electronic data
sheet (TEDS) formats.”

Other speakers include Robert N.
Johnson of Electronics Development
Corp. who'll talk about “Implementa-
tion of a smart transducer using the
IEEE P1451.2 standard interface,”
Rockwell’s Hank Marcy and UCLA’s
Bill Kaizer who'll present “Integrated
wireless sensors,” and the University
of Michigan’s Selden Crary will discuss
“Developing optimized compensation
algorithms for smart sensors.” Other
speakers include MCA Technologies’
Ali Rastigar on “High-performance
smart piezoresistive sensor compensa-
tion using electronic trimming,” Ted
Smith, Michel Chevroulet, and Jean
Paul Bardyn of CSEM on “Low-power
sensor interfaces,” and David
Zehrbach and Randy Frank of Mo-
torola on a “Single-chip pressure sen-
sor with integrated microprocessor.”
During this all-day track, a demonstra-
tion will be provided on wireless con-
nectivity for sensors.

On Wednesday. Oct. 22, four semi-
nars will be held—S5 through S8. In
S5, “Advances in thermistor applica-
tions” presented by William R. Siwek,
biomedical applications manager for
Thermometrics Inc., information is
presented on the selection and design
of thermistor sensor assemblies for

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

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

Also on Wednesday, Oct. 22, are four
half-day tutorial sessions, HDTS
through HDT8. HP Lab’s project man-
ager Stan Woods will talk about “De-
signing with the IEEE P1451.2 smart
sensor communication standard” in
HDTS5 The focus is to teach engineers
how to design a smart transducer inter-
face module (STIM) as called out in the
IEEE P1451.2 draft standard. Atten-
dees will learn about the hardware and
software required for such a design. In
HDTS, “The challenge of measuring hu-
midity I: Tutorial” by independent con-
sultant Sumner Weisman will focus on
the basic gas laws that affect the mea-
surement of humidity. It will look at the
concept of vapor pressure, define com-
monly used measurement units, and de-
scribe commonly used humidity sensors.

In HDT7, “Fundamentals of sensor
technology, part I1: Temperature” by
James Sulciner, a veteran of metallur-
gical, chemical and process engineer-
ing, a different broad range of temper-
ature-sensing and measurement
applications will be covered with a fo-
cus on RTDs. And in HDTS, “Funda-
mentals of sensor technology III:

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

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

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

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

How VALUABLE CIRCLE
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There’s Room For Improvement

2-5 yF
Tantzlum

Other LDOs
need big capacitors
and come in 8-pin

SOIC packages

Analog Devices’ advanced anyCAP LDOs give you
a patented new topology, delivering high accuracy,
low dropout and stability with any type of output
capacitor — even MLCC and capacitors with ESR
values as low as 0.47 pF.

Precision anyCAP LDOs:
Require only C, = 0.47 yF for stability

In Every Application.

Introducing anyCAP LDO:s.
Any Capacitor. Any ESR.
Any Application.

| [ Accuracy
Pat | Voropou | lou | @Ta= |/ Temp

Number |@ Iy, (mA)| 25° |Range |Comments Faxcode
ADP3300 |0.08V | 50 |0.8%, |1.4% |SOT-23 2042
ADP3301 |0.1V | 100 |0.8%, |1.4% |S0-8, TCP* 2013

ADP3302 0.1V |100 ’0.8%. 1.4% ‘S()-l. Dual Output, | 2014
TCcP*

ADP3303 |0.18V | 200 |0.8%, |1.4% 'S0-8, TCP* 2043
ADP3306 0.3V |300 |1.0%, |1.5% |S0-8, TSSOP-14, | 2236
| TCP*
ADP3307 0.“\/]100 0.8%, |1.4% LSDT-23 2300
“*Thermal Coas¥ine Package
Gy

Low Maintenance, Higher Battery Life

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

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

savings or ease-of-use advantages as you increase
time between charges and provide longer battery
life overall.

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

.. 7 ey
OEM quantities. —
New anyCAP LDOs: just one .
of the exciting new families of 5 o
innovative power management & X
solutions from Analog Devices. %

imi l2livery of samples and technical
information call 1-800-ANALOGD (262-5643).

For data sheets dial AnalogFax® at 1-800-446-6212
or visit us on the Worldwide Web.

[ ANALOG
DEVICES |

Analog. Digital. Solutions.

Analog Devices, Inc., One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106.
Distribution. offices and application support available worldwide.

* USD 10,000s, recommended resale, FOB U.S.A.
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Monolithic Silicon Temperature
~ Sensors Challenge Thermistors,

— )

- RTDs, And Thermocouples

Frank Goodenough

[ Though that may sound contradictory, it’s true.
Not only is silicon sensitive to light, but it’s also
| sensitive to stress (it’s piezoresistive) and to tem-
perature. But if you solve the other sensitivity
| problems (IC producers have done that) and with a
| little analog circuit design, silicon becomes a low-
| cost, reliable, accurate, linear, temperature sensor.
|  Silicon temperature
| sensors have advan-
tages and disadvan-
| tages relative to the
other common tempera-
| ture sensors: RTDs (re-
| sistance temperature
| detectors), thermocou-
ples, and thermistors.
Note that almost any
passive device can act
as a temperature sensor
by calibrating its tem-
| perature coefficient.

|

. Silicon makes both good and bad sensors.

Pros And Cons
When they're com-
pared with other types
of temperature sensors,
silicon temperature
sensors offer a number of advantages:

¢ They’re less expensive than RTDs.

* They're significantly more linear than thermis-
tors.

® They’re more linear than thermocouples and
therefore easier to use (they require simpler signal
conditioning).

* They offer a high-level output and are easier to
use than RTDs or thermocouples (simpler signal
conditioning) that put out mVs or pVs full scale.

® Most silicon temp sensors can be built in IC form
and can incorporate other analog or digital func-
tions on-chip.

e While silicon sensors do not have the operating

SPECIAL
REPORT

Art Courtesy:
National
Semiconductor

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

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

On the other hand, silicon IC sensors also have

their shortcomings:

* They’re not as accu-
rate or as linear as
RTDs.

e They're more costly
than thermocouples or
thermistors.

¢ They feature a smaller
temperature range than
RTDs, thermocouples
and a few thermistors.

* Because of their plas-
tic package, they are
slower in response than
thermocouples.

Silicon IC tempera-
ture sensors are not as |
inexpensive as thermis-
tors. But at less than 50 cents each (in high vol-
umes), they can challenge thermistors in many ap- |
plications while taking on RTDs and thermocouples
in other tasks. ‘

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

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

- |
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Logic Designs are a Snap with Lattice ispHDL..

Everybody knows that HDL and in-system programmable logic are the hottest topics in system design today
Lattice Semiconductor’s new 1sptiDL™ products bring together cutting-edge tools and silicon ta give you the fastest time-to-
market. With Lauice, you'll go from HDL to in-system programming in a matter of minutes.
Lattice’s exclusive ispHDL 1ools deliver unparalleled HDL synthesis, simulation, optimization and ease-of-use
Our ispHDL Sysicms are complete development packages that combine leading CAE vendor VHDL and Verilog-HDL logic
FREE synthesis with Lattice’s powerful ispDS+ ™ synthesis-optimzed logic fitter. And if you're already using
ISP Design Software another CAE 100l, don't worry, Lattice’s ispDS+ Fitter supports all major third-party CAE tools.
e il i sa Lattice also pravides the largest selection of in-system programmable logic devices in the
industry. With over 30 ISP™ devices available 1oday, we offer the industry’s fastest PLDs at every den

1 s s S &
=i

A sity level—in both 5V and 3.3V versions 5
& Bring your product to market with lightning speed. Lattice ispHDL L &
50 tools and 1SP CPLDs will dramatically improve your productivity and time-to a Ic e
— ! market. For more information on Lattice’s industry-leading ispHDL products Semiconductor

Corporation

Includes: Software, Data Book, and ISP PLDs, call 1-888-1SP-PLDS and ask for information packet 333 or ;
ndbook, ISP Manual on COLA The Leader in ISP~ PLDs

Handbook, ISP Manual on CD-ROM visit our web site at www latticesemi.com.

La

Corporale Headguariers: T 681-3037 « France: ™ 3, 50 19 05 21 « Germany: Te! (4
+ Hong Kong: Te! (852} 750 » Japan: Te! (81 8 X 531 « Korea: Tel (822! 58
« Sweden {46} 2 « Taiwan: T 77-4352 Fax 18! 60 + United Kingdom: Tel
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TECH INSIGHTS SILICON TEMPERATURE SENSORS |
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1. The DS1720 from Dallas Semiconductor measures temperature by
counting the number of clock cydes an oscillator with a tight
temperature coefficient goes through during a gate period. The period
is set by another oscillator with a poor temperature coefficient.

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

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

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

(kT/q)Inr)

where

k = Boltzman’s constant

T = absolute temperature in Kelvins
q = the charge on the electron, and
In r = the natural log of the ratior

Since k and q are constant, the dif-

2. The user sets the trip temperature and the hysteresis of the Telcom
TCO07 temperature sensor with a pair of external resistors, RT and
RH. The resistors set the output of a voltage reference which goes to
the plus input of one comparator and the minus input of the other.

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

The use of a low-cost device ($1.18
each in 1000-unit lots) like the TMP17
can improve and simplify temperature
measurement where thermistors or
other types of temperature sensors are
being used. National Semiconductor
has a family of similar sensors (the
L.M134) that goes for the same price.

it contained).

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

Address

sensor, so they must be sol-

dered to the “hot spot.”

Bandgap Core
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Many silicon temperature
sensors take advantage of a ba-

3. National Semiconductor’s LM75 I temperature sensor operates in a standalone mode or in
controlled mode under the supervision of a host processor.
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TN LT s'.1CON TEMPERATURE SENSORS

However, the basic sensor has 3 termi-
nals. A resistor from the third terminal
to the load sets the voltage across the
load. Most users run the PTAT current
source through a resistor to create a
PTAT voltage.

Voltage Wanted
Since most system designers prefer
voltage than current, most tempera-

ture sensors today put out a voltage
proportional to temperature rather
than a cwrrent. In addition, users want
a room temperature-referenced read-
ing in degrees Celsius or Fahrenheit.
And since the sensors are 1Cs, design-
ers have inserted a fixed correction fac-
¢ tor that converts signals from absolute
' temperature in Kelvins to Celsius or
' Fahrenheit. Their scale factor is in

|

|
UA/°C or pA/°T (see the table). ‘

As noted above, since these sensors |
are ICs, it'’s relatively easy to add some
form of analog or digital control or mea-
surement circuitry. A few years ago,
Telcom Semiconductor announced one
of the first of these simple solid-state
thermostats. Like many versions since,
besides the temperature-sensing cir-
cuitry, it contained a couple of compara-

A SAMPLING OF SILICON IC TEMPERATURE SENSORS

Company Operating- Price
and model | temperature Operating- Supply (in 1000-
number range Output Calibration  voltage range Scale factor Accuracy current Package unit lots)
_ Analog Devices :
ADT41 10 to 125°C Voltage Celsius 27012V 10mV/°C  +1°C (at 25°C) NA SOT-23 $0.50
+2°C (at -40 |
7 il I 0 LN 10 125°C) !
ADT42 -40 to 125°C Voltage Celsius 27t012V 10mV/°C +1°C (at 25°C) NA SOT-23 $0.50
+2°C (at -40 ‘
to 125°C) |
ADT43 5t0 100°C Voltage Celsius 27t012V 20mV/°C | +1°C (at 25°C) NA SOT-23 $0.50 |
+2°C (at -40 !
to 125°C) ! |
e T i DY <
TMP17 -40t0 105°C | Current Celsius 41030V 1 uASC 14°C (over NA SO-8 $1.18 :
= | temperature) |
| — = —~r —~+
TMP35 10 to 125°C Voltage Celsius 271055V 10 mv/°C [£1 ’C (at 25°C) 50 pA SOT-23 $0.65 :
‘ +2°C (at -40 4
[ pd o dd gt 125°C) ‘\
| TMP386 -4010125°C |  Voltage Celsius 27t055V 10mV/°C | +1°C (at 25°C) 50 nA S0O-8 $0.65 |
[ +2°C (at -40 |
| { to 125°C) f
) Y 2 T |
TMP37 5t0 100°C Voltage Celsius 271055V 70mV/°C  1+1°C (at 25°C) 50 pA TO-92 $0.65 {
| +2°C (at -40 i
| to 125°C) :
| National Semiconductor |
- |
LM34A/35A | -50 to 300°F/ Voltage Farenheit/ 5 to 30/ 10 mV/°F/ 12°Fi+1°C 163 pA/ TO-46 $8.75/$11.40 |
I -5510 150°C | Celsius 41030V 10 mv/°C 133 pA :
L8 ,
! LM34/35 -50 to 300°F/ Voltage Farenheit/ 5to 30/ 10 mV/°F/ | +3°F/4+1.5°C 181 nA/ TO-46 $7.30/$8.75 | |
-5510 150°C | Celsius 41030V 10 mv/°C 161 pA |
LM3acA/ | -4010 230°F/ Voltage Farenheit/ 5 to 30/ 10 mV/°F/ | +3°F/+1.5°C 142 yA/ TO-46, TO-92 $4.00 \
35CA -40 10 110°C Celsius 41030V 10mv/'C 116 pA !
s J ) il ] |
LM34C/35C | -4010230°F/ | Voltage Farenheit/ 5o 30/ 10mV/°F/ | +3°F/41.5°C 159 uA/ | TO-46, TO-92 $3.10 ‘
-40 0 110°C Celsius 41030V 10mv/'C 141 pA « :
LM34D/35D | 32t0212°F/ |  Votlage Farenheit/ 5 1o 30/ 10 mV/*F +4°F/+2°C 159 pA/ TO-46, $0.90/$0.82 |
! 0to 100°C Celsius 41030V 10 mv/°C 1414A | TO-92,S0-8 :
- 1 D e o LS e 1
| LM134-3 -5510125°C :  Current Kelvin 1040V Set by user +3°C (over 1mA TO-46 $4.95 ‘
[ A Dby 3 temperature) | '
[ Lm334 010 70°C Current | Kelvin 1to 40V Set by user +6°C (over 1 mA TO-46, $0.90 l
g iy temperature) | TO-92, SO-8 '
b LM45B/45C | -20to 100°C Voltage Celsius 41010V 10 mV/°C +3°C/24°C 160 pA SOT-23 $0.93/$.90 I
A o
= Telecom Semiconductor :
o5
= TC102 -2010125°C ! Voltage Celsius 3012V 10 mv/°C +8°C (over 60 mA SOT-23, NA :
= temperature) TO-92
= ;
o TC103 -20to 125°C Voltage Celsius 22to 12V 10 mV/°C +8°C (over 60 pA SOT-23, NA ‘
2 temperature TO-92 1
& TC1132 -20 to 100°C Voltage Celsius 3012V 10 mv/°C +8°C (over 80 pA SOT-283, NA
<z temperature) TO-92
; TC1133 -20t0 125°C |  Voltage Celsius 22t012V 10 mV/°C +8°C (over 80 pA SOT-23, NA
- tempeature) TO-92 |
=1 | - =i -
(o} NA = not available '
=
.
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TECH INSIGHTS SILICON TEMPERATURE SENSORS |

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

However, they soon found a cus- |
tomer who bought a few and then .
gave them a volume order—but the i
customer would not tell the company !
what it was using the chip for. It turns |
out that the heat generator, called the |
Pentium processor, had arrived on the 1
scene and fans were being added to E
PCs to cool them. I

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

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

the others have not added ADCs.

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

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

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

Companies Mentioned In This Report

Analog Devices
804 Woburn St.
Wilmington, MA 01887-3462

Maxim Integrated Products
120 San Gabriel Dr.
Sunnyvale, CA 94086

Telcom Semiconductor
1300 Terra Bella Ave.
Mountain View, (A 94043

(800) 762-5643 (408) 737-7600 (415) 968-9241
www.analog.com Www.maxim-ic.com www.telcom-semi.com
CIRCLE 537 CIRCLE 539 CIRCLE 541
Dallas Semiconductor National Semiconductor Texas Instruments
4401 S. Beltwood Pkwy. 2900 Semiconductor Dr. P.0. Box 655303

Dallas, TX 75244-3292
(972) 371-4448
www.dollossemi.com
CIRCLE 538

(408) 721-5000
www.nsc.com
CIRCLE 540

Sunnyvale, CA 95051

Dallas, TX 75265-5303
(800) 477-8924 ext. 5018
www.fi.com

CIRCLE 542

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

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

Wanted: More Features

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

The LM75 contains a 9-bit delta-
sigma ADC and a digital overtempera-
ture detector and the two-wire inter-
face. The host processor can query the
chip at any time to read temperature.
An open drain overtemperature shut-
down (OS) output becomes active when
the temperature of the chip exceeds a
digitally programmable limit. This out-
put can operate in either a comparator
or an interrupt mode. The user pro-
grams both the OS threshold and the
temperature at which the alarm condi-
tion drops out (the hysteresis). As a re-




We have two words to say about our
DC/DC converters:

SUFAC

1.0"x1.9"x.315"

A : -
1l Power Trends’ converters are available S G
in surface-mount as well as through-hole ver- Outputs Input Voltage Range
. . P v I 18 - 4ov .
sions. And you’ll save more precious board ' ° ° 3678V
w P 15A PT4201
space because our DC/DC con- W v 15A PT205 PTa202
verters are among the smallest L sV 124 PT4206 PT4203
. . . W 12v 06A — PT4204
in the market with footprints of
™ +5V [ -5V 1A ea PT4301
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3 - 7W converter pictured above L/ e/ i - e
i ches for th 15W v 3A PT4104 PT4101
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i5W converter. Power Trends’ 15W 15V 1A PT4106 PT4103

converters also support -40° to +85°C opera-
tion with 1500V isolation.

Contact us today for a free sample or
applications assistance at:

voice: 800-531-5782, ext. 500

e-mail: sales@powertrends.com

internet: www.powertrends.com
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Electromagnetic Emissions

Never

Spectral-spatial scanning:
EMSCAN/Q does it real-rime. It picks
up f emissions from your PCB, and
simultaneously frequency-charts and
color-maps them onto your monitor.

FastScan technology—which syn-
chronizes scans with EUT activity—and
the power of a QNX operating system
come together in EMSCAN/Q to offer
you a multi-perspective visualization
that informs the mind and the eye.
Graphs show frequencies with a high
level of f current—that's spectral scan-
ning. Zoom in on those of interest and,
in a half-second, see color landscapes
corresponding to emission levels—

Looked So Good.

spatial scanning. The real-time capability
of EMSCAN/Q lets you switch between
images and view emissions in progress—
as spectral peaks and valleys, or spatial
geography.

You know instantly where problem
frequencies lie and save weeks of prod-
uct development time.

An optional LF board extends the
10 MHz to 1.5 GHz bandwidth down to
50 kHz. Use it with the EMSCAN/2.30
(original model with detachable scan-
ner), or the EMSCANJR (separate con-
troller module with Pentium processor
plus A/D and GPIB cards). An all-in-one
unit, the EMSCAN/e is also available.

For more information, contact us

at (215) 723-8181.

A/

160 School House Road, Souderton, F'A 18964-9990 USA e TEL 215-723-8181  FAX 215-723-5688
www.ar-amps.com For engineering assistance, sales, and service throughout Europe, call EMV:
Munich: 89-614-1710 ® London: 1908-566556, ® Paris: 1-64-61-63-29 &
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sult, the chip enables the host to turn it-
self off if the environment gets too hot
to handle. In addition, the user pro-
grams the hysteresis. The chip powers
up in the comparator mode with a de-
fault overtemperature shutdown of
80°C, and 5°C of hysteresis.

Telcom’s latest device, the TCN75, is
virtually a second source for National’s
LMT75. A serially programmable tem-
perature sensor, it notifies a host when
the ambient temperature exceeds a
user-programmed setpoint. Hysteresis
is similarly programmable. An output
labeled INT/COM is programmable as
either a simple comparator for thermo-
stat operation or as a “temperature-
event” interrupt. The host communi-
cates with the TCN75 via a standard
two-wire bus. It lets the host read the
current temperature of the chip, and
program the setpoint and hysteresis.

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

Maxim is the latest company to
Jjump into the silicon temperature-sen-
sor arena. An output of the MAX6501
family of Temperature Resets asserts
alogic high when a measured tempera-
ture crosses a factory-programmed
threshold. And they have been
crammed into a tiny 5-pin SOT-23
package. Since the set points are fac-
tory programmed, no additional parts
are needed.

Two different output circuits are
available. The MAX6501/3 comes with
an open-drain output intended to in-
terface with a host reset input. The
MAX6502/4 has an active-high push-
| pull output intended to drive fan-con-

trol logic. Maxim provides family
| members with 8 available off-the-shelf
standard temperatures: -15°C, 5°C,
45°C, 55°C, 65°C, 75°C, 85°C, and
95°C. Hysteresis is set at 2°C or 10°C
by a logic signal.

I

|

| | How VALUABLE CIRCLE

| | HIGHLY 534
MODERATELY 535
SLIGHTLY 536




MOTOROLA'S SENSORS

Motorola’s accelerometers feature

Our pressure sensors
are used in a wide range
of commercial,
industrial, automotive

and medical products.

Motorola's acceleration, chemical/gas and pressure
sensor solutions provide the broadest selection of silicon-
micromachined sensors that are designed to meet your
SENsor system requirements.

Compare the advantages of silicon-
micromachined sensors.

¢ High reliability

 Excellent manufacturing repeatability

» Extremely competitive prices

the micromachined G-Cell that is
available in a variety of packages
ideal for automotive systems,

computer and industrial products.

¢ Uncompromising accuracy and performance
consistency

The optimum solution to replace

mechanical sensors.

Motorola’s sensors are perfect for single function
applications or integrated, intelligent sensing systems
and networks.

Our commitment to service excellence.

Qur world-class applications engineering and technical
service team will work with you to

develop the optimal sensor solution

for your design or application.

And it's all right at your fingertips.

The Motorola distribution and

sales teams are second to none.

(M) and MOTOROLA and SENSEON are registered trademarks of Motorola, inc. © Motorola, Inc 1997

Chemical and gas sensors combine metal-oxide
technology with high volume silicon-micromachining
techniques for new chemical and gas sensing solutions

in homes, offices and industrial facilities.

With more than 350 distribution sites and 100

sales offices throughout the United States, Europe,
Japan and the Asia/Pacific region, we’re committed
to making sure your sensor requirements are
completely satisfied.

Let's start working on your sensor solutions today!
Call os at 1-800-334-6853 (Ext. 250)

or fax us at 1-319-395-9719.

Http.//sps.motorola.com/senseon/

MOTOROLA

Semiconductor Products Sector

What you never thought possible.™
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TRYING TO

CRACK THE CODE IN

WIRELESS _

LOCAL LOOP?
WE CAN HELP.

To swiftly deliver telephone service throughout the v

neart of m

world, Wireless Local Loop is one of the most

promising solutions available. And AMD silicon is

b5y
helping companies implement that technology. \ &
Whether you're working in high-density urban areas o — o

or remote rural locations, AMD can supply the
essential silicon building blocks for most WLL
applications. In fact, most of today’'s WLL systems
incorporate many of AMD’'s silicon products,
such as Ringing SLIC line interface circuits and
DSLAC® Codec Filters, flash memory, embedded
processors and baseband controllers for DECT and

CTZ2. To connect with AMD, call us, or visit our website.

1-800-222-9323 http:// www.amd.com
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Books

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

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

Book, $90.95, Item B2495PM
Software Measurement
Edited by Austin Melton

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

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

244 pp, hardcover book, $39.95, Item B2464PM

Asynchronous Mode Transfer
Networks: Performance
Issues, 2nd Edition

Raif O. Onvural

This revised edition provides a
comprehensive review of current and
emerging ATM standards. Book is easy to |
follow and serves as a readily accessible

J‘\ﬁ‘ "K\'v'

reference for system designers,
researchers, marketing staff and graduate

students of high-speed networking. Features 200 equations
and 119 figures.

535 pp, hardcover book, $83.00, Item B2865PM

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

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

concepts, and derivations have been
mcluded to establish a foundation for readers without using
complex mathematics. This latest edition now includes a
separate chapter on magnetics.

601 pp, hardcover book, $81.00, item B2792PM
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Disks & Books

Electronic Filter Design Handbook
Arthur William & Fred Taylor

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

850 pp, hardcover book & disk, $79.50, tem DB2380PM

Semiconductor Devices Using
Electronics Workbench
John P. Borris

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

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

Semiconductor
Devices Using
Flectronies
Warkbench

ORDERING AND INFORMATION PPM
800-223-9150 by phone Mon. - Fri. 9to 5 EST. 216-696-6023 fax us anytime.

For a free catalog ONLY call 800-585-1515

and your request will be answered electronically.
1. Design/Mechanical Engineering/Manufacturing
2. Electronic Engineering/Wireless Communication
3. Office/Ergonomics/Safety/Govemment
4 Foodservice/Lodging/Hospitality and Tourism
5. Industry Week

Name Ttle
Company
Address (no P.0O. Boxes)

City

Mail Stop
_State
Country ____Postal Code
Phone (___}) FAX( )
| would like to order ltem Numbers:

Zip

Method of Payment:

Check/Money Order (U.S. Dollars made Payable to The Penton Institute)
add shipping, $5.00 for first Item, plus $1.00 for each additional ltem
and tax where applicable.

[ Bill My Company. Ref. Purchase Order No.

[ Visa [ MasterCard [[] American Express O Dlscover
Account No._ P
Cardholder _ _—

Signature S B E—

htt +//www:penton.com
The Penton Institute ¢ 1100 Superlar Avenue ¢ Cleveland, Ohio 44114-2543




TECH INSIGHTS

A Sense Of The Unexpected

t the beginning of their existence, biosensors were ex-
Apected to change the entire landscape of sensing tech-

nology. Well, it’s taken them a long time, but biosens-
ing instruments are finally moving from research
laboratories into the environmental, industrial, and med-
ical markets. For those who may need a little clarification,
biosensors, according to a new report, “An Overview of
the World Biosensor Market,”
by S. D. Kilmetz and R. S.
Bridge, are “real-time or near
real-time measuring and detec- 2
tion devices which use biologi- [
cal molecules as their detection !
component.” What happens is
whatever compound the user is
seeking to find will bind with
the biological substance lo-
cated on a membrane on the
device. The analysis is usu-
ally done with either an
i electrochemical or op-
tical transduction
process. One trend
that greatly helped
the leap forward for these important devices was the com-
mercial success of hand-held blood analyzers. These in-
struments are responsible for the reduced time of analysis,
drop in cost, and increased miniaturization in the medical
diagnostics field. Such names as Diametrics, i-Stat, MediS-
ense, and Nova Biomedical are the major players in the
| medical point-of-care market. The new names to be on the
| lookout for, in a variety of markets, are Azur Environmen-
tal, Biacore, BioTechnical Resources, Ohmicron, Molecular
Devices, Quantech, and Yellow Springs. Last year, accord-
ing to the report, the worldwide market for biosensors
added up to just over $400 million. Frost & Sullivan’s pro-
jection for the year 2000 expects the world market for
biosensors to surpass $500 million. Of the majority of
biosensors targeted toward the medical arts and research,
90% comprises blood gas analyzers, electrolyte analyzers,
glucose meters, and metabolite analyzers. Over 50% of
those biosensors can be attributed to glucose meters.
Trends point to a drop, though, in glucose meters, due to
noninvasive sensors based on electromosis or infrared

oty

LECTRONIG

"M Edited by Mike Scidnnuméu and Debra Schiff

technologies. Of the outstanding technologies available in
blood analysis, two are amperometric and potentiometric
' biosensors. They both are used in Biacore’s optical biosen-
! sor systems. These systems are based on Surface Plasmon
» Resonance technology, which uses the refractive index of
E the membrane to pick up the concentrations of a given sub-
« stance. Units have been priced from $80,000 to $125,000.
! Two other companies, Affinity Sensors and BioTechnical
! Resources, offer similar optical systems for different appli-
i cations. The report asserts that the medical sector will con-
tinue to dominate the
worldwide biosensor
market, especially since
better performance and
lower prices will be dri-
ving the sales. But, be-
cause the Food and
Drug Administration’s
regulations take months
to complete to approve a
new device, it may take
longer for the growing
market to bring new
products to the biosen-
sor arena. Although
biosensors are included
in some military applica-
! tions, the two other sectors of the biosensor market belong
\ to environmental (5%) and industrial (3%) applications.
These sectors have not skyrocketed into the market be-
cause of prohibiting technical and application issues. Cur-
rently, the industrial sector only has one biosensor sup-
plier to the food and beverage market—Yellow Springs
International. Last year, gross revenue totaled $10.9 mil-
lion for the industrial sector of the world biosensor market.
The environmental sector’s tally neared $20 million in the
same time period. This market sector saw waste and water
sensing instruments and bioluminescent devices from Yel-
low Springs International and Azur Environmental, re-
spectively, performing well in the market. According to
the report, the majority of biosensor technology develop-
ment is focused on competing with chromatographs, gas
sensors, immunoassay kits, refractometers, and mass
spectrometers.

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

Source: Frost & Sullivan
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TECH INSIGHTS /QUICKLOOK

40 YEARS AGO IN ELECTRONIC DESIGN

Editorial: A Problem Is Ventilated

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

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

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

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

Mr. Giesecke, in “Motor Design for Fans and Blowers,” airs out an aspect of
the cooling problem, too often left to the end of a system layout. And, in a com-
prehensive analysis, Mr. Hathaway discusses four basic design approaches
employing air as a cooling medium. His “Designing Cooling Systems for Air-
borne Electronic Equipment” is directed toward a situation where overcool-
ing is almost as serious a problem as undercooling, involving, as it does, enor-
mous penalties for excess weight. In addition to these stories, Electronic
Design is presenting a special section in this issue, devoted exclusively to cool-
ing electronic equipment.—GR (Electronic Design, Oct. 15, 1957, p. 4)

Much of this Editorial, written by George Rostky, applies equally well to-
day. Thermal design still is often underestimated until it’s too late.—SS

Now Back To ICBM

What this country needs is not a good five cent cigar, but rather an eraser
key on the typewriter. This is the opinion of the man who has just given up try-
ing to invent it. George Alton, National Administrator of Sales for Clary Corp.,
manufacturer of business machines, says modern science has solved practi-
cally everything except the costliest mistake in American business, the time
lost in erasing mistakes on the typewriter. Alton’s almost perfect eraser key,
the one he has just given up trying to finish, contained a special chemical that
erased mistakes perfectly, but had this one defect: By the time the letter
reached the addressee, the acid left on the paper had eaten a million small
holes in the correspondence. (Electronic Design, Oct. 15, 1957, p. 13)

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

BACK TO SCHOOL

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

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




9 out of 10 mice prefer it.

If there’s a mouse in your house, you
can catch the free Consumer Information
Catalog online. There you'll find a web site
with the latest federal info from more than
40 government agencies.

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

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

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

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

www.pueblo.gsa.gov (It's the cat’s meow.)

A public service of this publication and the Consumer Information Center of the U.S. General Services Administration




9 out of 10
mice prefer it.

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

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

the fastest info running.

~

| www.pueblo.gsa.gov

TS

The enclosed ads are camera
ready and come in a variety of
sizes for easy placement. If
you have any special printing
requirements, please call me at
(R02) 501-1794.

Happy publishing!

Teresa Nasif, Director
Consumer Information Center
U.S. General Services

Administration
Washington, DC 20405




STRATEGIC PARTNERS
WORKING TOGETHER

Information has always been a part of the developmental strategy
needed for success in the OEM market. In today’s fast-paced,
competitive global market environment, technology information
has become a priority. Systems designers not only want to know

l __ what their strategic supply

) | partners are doing today, but
EI.EMIG naN where they’re going. Designers
c—ce e | a11d suppliers must now work in
| tandem to align enabling
technology with the customer’s
system requirements. These
strategies demand strong
partnerships in the development
of competitive products.

A third strategic partner
completes this alliance. This
partner’s mission is to observe

Audio-IC Technelogies Tedile New Challenges p. 47

ol Roport O T 1995 155 . 59 and repert today’s product
| P et el el availability by its editorial staff
L Rt tend b o e b o Tt o 151 of respected experts, while

IC Voriication Targets Doop-Svbmiarea ICs p. 154

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

1

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

T Read
Your Strategic Information Partner.

| ELECTRONIC DESIGN
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THISJUSTIN..

*ktronix Inc. has announced an

Fgreement to purchase Siemens

' Communications Test Equipment

GmbH (SCTE), a wholly-owned sub-

sidiary of Siemens, Berlin, Germany.
The deal was ratified on Sept. 30.

The purchase was expected to help
strengthen Tektronix’ position in the
communications test market. SCTE
is recognized as a worldwide leader in
the wide-area network protocol ana-
lyzer market. As a result of the
agreement, SCTE will have the abil-
ity to leverage Tektronix’ worldwide
{ distribution channels in geographic

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

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

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

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

TRUDEL TO FORM

e’ve been speaking of the Patent Wars--
Wagain. I hope that my efforts have trig-

gered enough alarm bells to do some good,
as the sell out of our patent system is a major
threat to future prosperity and good jobs.

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

CONIRIRINING EDOR note explaining the “true” meaning of NAFTA—
No American Factories Taking Applications. Another sent excerpts from
Uncertainty of Law and Constitutional Government by James N. Constant.

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

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

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

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

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

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

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

It turns out, largely unnoticed, that some people are finally catching on.
You cannot downsize your way to leadership. Business innovation can
drive sustainable prosperity. In industries ranging from paper goods to
electronics, small clusters of leaders (6.2% to 8.3% of firms) are using inno-
vation to sustain growth rates in excess of 100% per year.

Maybe we were both right.

John D. Trudel, CMC, provides business innovation consulting to se-
lected clients. Lectures, keynotes, and workshops also are available. He is
the author of “High Tech with Low Risk.” The Trudel Group, 33470 Chinook
Pl., Scappoose, OR 97056; (503) 638-8644; fax (503) 543-6361; e-mail:
Jtrudel@gstis.net; Internet: http:/fwww.trudelgroup.com.




Solutions Are More Important
To Us Than Awards.

s

Key Performers On Our
Award-Winning Relay Team:

e Trans Ax™ = The transient killer.
Improved relay reliobility in high noise,
high transient voltage environments.

o Fused Copper™ — The lotest
manufacturing technology thot minimizes
thermal interconnections.

 EZ Mount™ = Thermal conductive
pad that makes thermal grease a thing
of the past.

* AC/DC load switching from
1200V and up to 100 amps.

e Trve AC random turn-on and
turn-off for phase control and
PWM applications.

But A Little Recognition Is

:,‘\
|

AC | 480 VAC/VDC |‘°

"\‘TELEDYNE
RELAYS

IGTA SERIES

BN  soosnrreay Ut QRY

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

* Numerous options and
configurations.

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

They're ready to handle AC and DC current

loads from milliamps to ane thousand amps.

A team of true random cross bi-directional
relays, the I6TA Series offers precise control
for applications ranging from light dimming
to heater and moter controls.

READER SERVICE 187

Nice, Too.

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

Call us at 1-800-575-6255

today, and find out why for a voriety of
applications and current carrying
requirements, the Teledyne Solid State
Reloy Team con't be beot.

“/\""TELEDYNE RELAYS

12525 Daphne Avenue

Hawthorne, California 90250-3384
1-800-575-6255

fox (602) 443-1408
http://www.teledynereloys. com

A business unit of Teledyne Electronic Technologies
ond Allegheny Teledyne



YOU DIDN'T GO THROUGH
16,000 HOURS OF PHYSICS
TO DESIGN A PRODUCT

JUST LIKE EVERYONE ELSE.

You paid a lot of dues to get here. And you’re not about

to waste it all by designing a bland (yawn) expected (yawn)
Windows* CE application.

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

NEC offers a family of high-performance processors
designed and optimized for Microsoft* Windows CE-based

1™ and

applications, not just a partial solution. The Vi 410
Vr4102™ provide high MIPS/Watt for low-power, battery-
operated devices, and the VR 4300™ gives you impressive 64-bit
performance.You also get companion PCI chipsets and a broad
range of design development and debugging tools to get you
to market faster, including RTOS, compilers, simulation tools,
evaluation boards and Windows CE reference designs.

No one can offer you commitment like NEC, either.

A long-term roadmap, ongoing new product development, as well
as advanced, high-capacity, high-quality manufacturing expertise
help you realize your vision and meet your high-volume, time-
to-market needs faster. After all, we don’t want to design products
like the next guy, either.

Get started today. Just call 1 -800-366-9782 o find
out how to speed your next Windows CE design with your
Vi Series Design Kit.

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

S ERIES PROGCESEOMHRIGE WINDOWS CE

A
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VR4101. Created for Windows CE
products, it offers ultra low-power and
incredible MIPS per Watt.

VRr4102. Delivers Windows CE
hand-held computer applications
tremendous power and performance in
a high-integration system on a chip.

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

MIPS per dollar.

READER SERVICE 168
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Prescriptions By Telephone

West, especially to the states sur-

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

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

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

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

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

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

It used to be that if you moved out

i an interactive video link.

E The system also produces a drug
' monograph or detailed description of
¢ the drug with all the information the
| patient needs with each presecription.
E The dispensing machine contains
! supplies of 40 different drugs. The
' computer program, developed by
 ADDS, checks the prescription for
| potential problems such as side ef-
. fects, interactions, duplication, and
E contraindications.

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

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

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

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

' University Hospital and ADDS
! collaborated in developing the sys-
i tem; Utah was the test site. Univer-
E sity Hospital is now looking to instali
| the system at its other health centers
! throughout the state.

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

' For more information, contact
i James Jorgenson, M.S., Rh.P, direc-
E tor of Pharmacy, University of Utah
: Hospitals and Clinies at (801) 585-
1 2189, or ADDS, 85 Rangeway Rd.,
' N. Billerica, MA 01862; (508) 670-
1 0746; fax (508) 670-7250; Internet:
| http//www.addsinc.com.—MS

Doubting Thomas or Tina, and

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

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

just in case you happen to be a

The basis of the suit is that the two

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

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

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

Estimated damages, according to
Yarsike top hundreds of thousands of
dollars in lost revenue and over

' $50.000 in additional wages.—DS
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" &%y New From Allegro

The Answer ror
Detecting Direction

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

Our new A3422 Hall-effect direction- in digital encoder systems in the harsh environments If there's a better way of dealing with tough sensing

detection sensor continues our tradition of automotive and industrial applications. applications, Allegro will find it... and make it

of top performance and innovation. It . available o you. That's why you should call

represents a new generation of special- ik St ] Allegro first, bef tart spinni wheel

p [V speci of the A3422 include: egro first, before you start spinning your wheels.
function integrated sensors that are 8 Low hvsteresie. optimized & ih Visit Websit
. ) - ow hysteresis, optimized for use wi sit our Website:
directly capable of detecting the direction A
em.iy . g . high-density ring magnets www.allegromicro.com
of a ring magnet’s rotation, while also
> providing information on magnet rotation B T.wo matched Hall latches on & Other Innovative Sensors from Allegro
speed and pole count. L A3515  Chopper-stabilized, ratiometric linear sensor
B Intemal direction-decoding circuitry (5 mV/Gauss)
The A3422 features two Hall elements precisaly B Superior temperature stability A3516 Linear sensor optimized for current sensing
aligned to better than 1 pm. As a result, this A O ’ applications (2.5 mV/Gauss)
N . S5Vio operation

advanced device eliminates the problem of main- ' ' i A3197  Fully protected, high-temperature latch for
taining accurate mechanical location between the & 5-pin plastic SIP package use with unprotected power supplies
two active Hall elements, the major manufacturing B Solid-state reliability A3134  Low hysteresis, bipolar switch with
hurdle encountered in fine-pitch direction-detection ultra-sensitive switch points

applications. This makes the A3422 dealfor use The Elear Chaice for Hall-Effect Sensors.

MlcroSyslems Inc.

C A L&k 1 (5 0 8) A Lk E QG RO
115 Northeast Cutoff, Worcester, Massachusetts 01606 http: // www. allegromicro. com
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The news in the 64-meg DRAM: if§

CROSSOVER TIME.

[ So YES: Gentlemen, start your motherboards. ]

When something as important
as DRAM crossover is ready to
happen, you want to be prepared.

And what we have to tell you is
exactly that: it’s ready to happen.

© SAMSUNG SEMICONDUCTOR, INC., 1997.

Which means you’re going to
be able to capitalize on the
competitive advantage the 64-meg
can give you.

But only if you are in fact

prepared. Designed in, ramped,
ready to go. With your mother-
boards started.

Because like most races, this
one belongs to the swift.
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And speaking of swift, the For 64-meg data sheets, call
people you want to turn to for 1-800-446-2760 now. We’ll shoot
crossover are the leaders in | them offto you right away. Or you
memory, in DRAMS, and of course may visit us at our Web site, at SEMICONDUCTOR
in the 64-meg. Samsung. WWW.sec.samsung.com. Still A Generation Ahead.
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I or those of you who may have for- |
Fgotten, or simply didn’t page |
through this section in the Sep- E
| tember 15 issue, the First Annual |
| QuickLook Paper Airplane Contest |
I is underway. We're looking for your |
submissions, hoping that you'll stun |
us with your design
technique. Remem-
ber, the deadline for
entries is January 1,
1998.
Just a quick review of the contest
guidelines:

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

\ JUST A REMINDER

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

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

~ And, because Bob Pease ad-
\\b vised that there may be
some smart aleck

cheatin’ types out there, a paper
airplane is NOT a sheet of paper
wrapped around a transistor radio
with the instruetion, “Toss Me”
tagged on it with a yellow sticky
note. But, we do accept airplanes
with motors. Personally, I'd like to

]

fly for at least 12 feet.
Now, our sponsor, 1-800-BAT-
TERIES, has graciously put up 100

lithium batteries for the sake of pow-
ering some of the electronics on your
planes. The first 100 people to send
me a self-addressed, stamped enve-
lope (SASE) will receive one of these
batteries. They’ve also been kind
enough to furnish the prizes: first
prize is a $150 gift certificate and sec-
ond prize is a $50 gift certificate, both

to be used with 1-800-BATTER-
~— IES’ catalog.
~—— Send your battery requests
~—— and SASE to QuickLook Edi-
tors, Electronic Design, 611
Route 46 West, Hasbrouck Heights,
NJ 07604. Happy flying! —DS

ReacH THE MoST POWERFUL
Buyng AUDIENCE INOEM
ELECTRONICS WORLDWIDE

If you read Electronic Design and want to reach subscribers
with a direct mail or telemarketing campaign, we can help.
One of our in-house experts will work with you to select lists
targeted especially for your products or services.

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

e Only fully assembled planes will

The core of the contest is
the creative use of electron-
ics. If you can wow the editors
of Electronic Design with your
innovative bit of flying fancy, you’ll

]
]
:
I
E
l
1
)
! see a few of those.
]
}
!
]
]
i
]
i win. Remember, it’s got to be able to
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FREE Training!*

When purchasing these
three products with
maintenance from
Interface Technologies:

or

SAVE

MicroSim PSpice A/D
MicroSim PSpice

% *
on any MlicroSim

product or maintenance
until December 31, 1997

100% of Electronic Design subscribers are involved in the
design and development of electronic products. Select Buyers
and Specifiers in virtually every product category! Also select
by Job Title, Employment Size, Job Function, Geography,
Business/Industry.

MicroSim
MicroSim
MicroSim
MicroSim
MicroSim

800-357-1636

for information, prices or o quotation

PSpice A/D Basics+
PSpice Optimizer
PLSyn

PCBoards
Schematics

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

CALL

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

BPA audited and guaranteed 99% deliverable. Call your advertising
representative, or call 216-696-7000 and ask for the List
Department. Fax requests to 216-696-6662. Ask for your FREE
74 page Penton Lists Catalog.

RENTON

* Free Troining and 5% discount availoble only when products are purchased through Interfoce
Technologies, an outhorized reseller of MicroSim products. Offer volid for U.S. customers only

INTERFACE

TEL
Fax
E-MAIL:
WEB

800.357.1636
708.366.4413
SALES@I-T.COM
WWW.I-T.COM

TECHNOLOGIES
400 ASHLAND AVENUE
RIVER FOREST, IL 60305
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New FLUIDTOOLS with elbows and
valves solves pipe and tube flow
problems on your PC

Wouldn't it be nice if you could solve flow problems without
having to look up all of your data? With FLUIDTOOLS, you
can do just that? It's easy as A-B-C.

e Just enter your data in whatever units you wish . . .
¢ Request FLUIDTOOLS to return answers in the units you want . . .
¢ Press “calculate” . ..

It's that simple! FLUIDTOOLS solves liquid and gas flow problems

Program accepts mixed units including escaping gas problems. It can solve for
diameter, length, flow rate, pressure, or viscosity

dodien when doing liquids. Gas problems solve for quantity
in/sec and DPSI.
Ibs/hr -
cm bar Elbows
in ft '
metric tons/hr
kg.m.hr c'poise
Ibs.sec.ft*2
liters/min , Developed by
P Neat Solutions
dynes/cm ps
oz/min

Some of the important Features of FLUIDTOOLS ...

Automatic unit conversion . . . enter data in mixed units and FLUIDTOOLS automatically calculates

in the units you want « Friction and expanding gas factors are automatically calculated « All factors can be overridden ¢ Program data
base includes elbows, valves, fittings, viscosity, specific gravity and pipe sizes *A wide range of common and uncommon metric and
English conversion factors are included and are easily expandable to accept user-defined data « Menus for pipe roughness are
provided, or you can key in your own * Program can save all user defined data. All tables can be edited and expanded using the
special editor included.

FLUIDTOOLS programdisk anduser manual . . .« v v e svestsesncernosasestosssnarsnsssarcassss $295
System Requirements: SATISFACTION GUARANTEED! Run
IBM PC line of computers or 100% compatibles FLUIDTOOLS on your PC. If the program doesn't
DOS 2.0 or higher perform as described, just return it within 30 days for
320K minimum memory full credit or refund!

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

Mail orders to:
Penton Education Division * 1100 Superior Avenue * Cleveland, Ohio 44114
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August 1995
Sony releases the 1394 camcorder
with Tl silicon

December 1995 July 1996
Tl is instrumental in the first IEEE specification Another first: Tl's software team develops
the LYNXSOFT Software V1.0

" April 1994
After receiving the “Most Significant
Technology” award at Fall COMDEX ‘93
for its 1394 serial bus, Tl releases the first
PHY and LINK silicon to market

1-6131
1997 TI

November 1995 June 1996

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

a broad range of designer kits




October 1996 April 1897 1998-2000
With Tl silicon on board, Toshiba cevelops The very first 1394-to-ATA/ATAPI Tailgate Ti will drive 1394 faster,
the first 1394 CD-ROM drive prototype device is released by the newly formed SSI moving from 400 to 800 Mbps

| and Tl merger
| |

and on to record-shattering
1-, 2-, and 4-Gbps PHY

| |

September 1996 January 1997
Ti releases the first PCI-1394 LINK Tl develops a 1394 DV device, the first
integrated PHY/LINK chip; Panasonic
uses TI's 1394 technology to develop
its first 1394 consumer product

VT - 0394 Corewren

In 1994, Texas Instruments became the first built-in 1394 solutions, putting them far

supplier to release a complete 1394 silicon ahead of the competition. And to keep our

solution. And our lead over the competition customers first in line, we continue to set

increases every day through our growing new precedents every day. So when you | Get CU””BCT‘:?";%K 'a:‘esfl'"“"ma"on on
s echnology

portfolio of IEEE 1394 products and soft- need 1394 solutions, make TI your first, and (_W_I/VE/}I';COM/SC/U@{)
) or call 1-800-477-8924, ext.1394, and
ware. So TI customers are first to market with only, stop. TI, the leader in 1394 solutions. get a free data book or CD-ROM

J@ TEXAS

INSTRUMENTS
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| Hooray For HollyNet—GTE re-

cently concluded testing of a proto-
type secure network targeted for the
exchange of digital voice, video, and
data within the entertainment pro-
duction community. The tests in-
volved the HollyNet Initiative and
GTE'’s InfoGuard 100. InfoGuard 100
is a commercially available asynchro-
nous transfer mode (ATM) cell en-
cryptor. The testing was successful

| in that the network security special-

| Pictures,
| Warner Bros., and the Entertain-

ists were unable to breach the net-
work or intercept the transmissions.

During the prototype testing, un-
compressed video files and a video
teleconference that featured white-
board information was sent from
Warner Bros.’ studios in Burbank,
Calif., to a simulated digital effects
studio located in Carson, Calif. Be-
fore the test files left the Burbank
studios, they were encrypted with
InfoGuard 100. Networking special-
ists from the University of Southern
California were assigned to intercept
the data from within HollyNet. At
the same time, another team of net-
work security specialists from Tri-
dent Data Systems tried to break
into the network and access the data.
Both teams failed and the Carson

| studio received their information in-

tact. The studio was able to decrypt
the information without a hitch.

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

The project is virtually certain to
succeed with such major names as
Lucasfilm, MCA/Universal, Sony
Viacom/Paramount,

ment Technology Center supporting
it. In addition, network security
work was performed by the Enter-
tainment Technology Center, Digital
Equipment, Fore Systems, GTE, Pa-
cific Bell, Trident Data Systems,
TRW, and the University of South-
ern California.

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

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

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

The disks feature access speeds
about 30 times faster than those of
magnetic media, and have experi-
enced an increase (a doubling, actu-
ally) in their I/0 speeds to over 5000
requests per second. If a user decides
to make a solid-state disk a cache for
a disk array, his or her performance
can be improved by as much as 60%.

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

The solid-state disk drives are
priced starting at under $7500.

For more information, contact
Quantum Corporation, 500 Mec-
Carthy Blvd., Milipitas, CA 95035;
(408) 894-4000; Internet:
http://www.quantum.com.

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

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

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

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

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

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

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




“CHOQOSING NEC FOR OUR

EMBEDDED PROCESSOR HAD
A LOT TO DO WITH TIME. | s shavson

processor, EFI is getting
V4 products to market
Y o much faster.”

Fred Rosenzweig
B of Manfaauiing & 8

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

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

“Their experience with the
Vi 5000™ processor ensures top
of the line performance. Their
manufacturing and logistical
capabilities give us the volume
when we need it, and the price to
meet the demands of the market-
place. NEC is also working with
us to develop a delivery strategy
that will meet our needs in times
of rapid growth.

“Scalability 1s another
reason we selected NEC to play
a major part in the future of our
product line. The top-to-bottom
scalability of NEC’s MIPS* RISC
architecture will be instrumental
to the range of devices EFI is
introducing over the next year—
from black and white low-end
printers, to very high-end .
production machines. , .- A PERTI S

“Today, cost of product is essential and time to market is critical.

If our situation sounds familiar to you, then get in touch with NEC.”

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

S —

o ot gt

NEC

VREEEST EHIRSISERS W "PEREOF G |ESESHOTRES
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Flooded Hard Drive?
Sounds Like A Job For DriveSavers!

or another—the crashed drive. But

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

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

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

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

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

It’s happened to all of us at one time
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then reassembled so that g
the read-write heads are in
exactly the same position
they were in when the fail-
ure occurred. This process
requires the clean room to
prevent dust particles
from damaging the hard-
ware components further.
As a result of the com-
pany’s using a clean room to work on
mechanical problems that cannot be
solved externally, most manufactur-
ers will honor warranties on drives
that have been recovered by Dri-
veSavers.

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

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

The company’s list of satisfied cus-
tomers is impressive. Major compa-
nies whose data have been success-
fully retrieved
include Adobe Sys-
tems, American Ex-
press, Arthur Ander-
sen & Co., Ben and
Jerry’s, Eastman Ko-
dak, MGM, Motorola,
and Xerox.

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

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

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

For more information, contact Dri-
veSavers, 400 Bel Marin Keys Blvd,,
Novato, CA 94949; (415) 382-2000; fax
(415) 883-0780.
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New 16-Bit, 100ksps A/D Converter Runs on SV Supply

Design Note 165
Sammy Lum and Kevin R. Hoskins

The LTC®1605 is a new 16-bit, 100ksps ADC from Linear
Technology. Its outstanding DC accuracy and £10V analog
input range are ideal for industrial control and instrumen-
tation applications. Its simple 1/0, low power and high
performance make it easy to design into applications
requiring wide dynamic range and high resolution.

Product Features
= No missing codes and £2LSB max INL over temperature
= Single 5V supply with 55mW typical power dissipation

= +10V analog input with +20V overvoltage protection for
harsh environments

» Complete ADC contains sample-and-hold and reference
= 28-pin PDIP, SO and SSOP packages

Circuit Description

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

digitized by a differential, switched-capacitor, 16-bit SAR
ADC at a rate of up to 100ksps. The differential architecture
provides highimmunity to power supply and other external
noise sources. The trimmed 2.5V bandgap reference can
be overdriven with an external reference if desired.

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

AC and DC Performance

Figure 2 shows the fast Fourier transform (FFT) of a +10V
1kHz sine wave signal digitized at 100ksps by the LTC1605.
The LTC1605 achieves a signal-to-noise and distortion
(SINAD) of 87.5dB and very low total harmonic distortion
(THD) of -101.7dB.

Figure 3 shows an INL error plot for the LTC1605. Guaran-
teed specifications include +2.0LSB INL (max) and no
missing codes at 16 bits over the industrial temperature
range (—40°C to 85°C). The ADC’s outstanding accuracy is

AT, LTC and LT are registered trademarks of Linear Technology Corporation.
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Figure 1. Offering 16-Bit Performance, the LTC1605 Handles +10V Inputs While Operating on a Single 5V Supply
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Figure 2. The LTC1605°s AC Performance Achieves a 87.5dB SINAD and -101.7dB THD
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Figure 3. The LTC1605 Achieves Excellent
INL Without Cumbersome Autocalibration
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Figure 4. The LTC1605’s Differential Architecture
Provides Good, Wideband Supply Rejection

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

One of the benefits of the LTC1605’s differential architec-
ture is its high power supply rejection ratio (PSRR). Figure
4 shows the power supply rejection ratio of the LTC1605 as
a function of frequency.

High PSRR is important to the LTC1605's conversion
accuracy and signal-to-noise performance because, at
16-bit quantization, the LSB magnitude is just 305uV
(Vin = 20Vp.p). The LTC1605’s high PSRR rejects up to
100mV of power supply noise to below an LSB level.

Applications

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

Conclusion

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

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

-inear Technology Corporation

1630 McCarthy Bivd., Milpitas, CA 95035-7417+ (408) 432-1900
‘AX: (408) 434-0507+ TELEX: 499-3977  www.linear-tech.com

dn165f LT/TP 0997 155K « PRINTED IN THE USA
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1997 Proceedings
NOW AVAILABLE

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

transportable products.

he 1997 Proceedings Of The Fourth Annual

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

,_
| Portable by Design Proceedings Order Form

| O 1997 Proceedings:
O 1996 Proceedings:
l 0O 1995 Proceedings:
| O 1994 Proceedings:
| 0O 1994/95/96 & 1997 Proceedings:

$176 + $10 a/h; # of copies
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PROCEEDINGS
ORRIE
FOURTH
ANNUAL

Pnrtable

CSIQ

CON FERENCE
MARCH 24-27, 1997

SANTA CLARA CONVENTION CENTER * SANTA CLARA, CA

KNOWLEDGE IS POWER

oncsnd by

Elﬂim DESIEN

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

* Defining and Overcoming End-User Battery Frustrations

* MCUs and CPUs for Portable Devices

* Designing With Current and Future Battery Technologies

* (PU Power Supply Voltages: How Low Can They Go?

* Software: System Management and PC Card Issues

* RF-Based Wireless LAN and WAN Technologies

* Smart Battery Management Architectures Addressing Multiple
Battery Chemistries

* |R-Based Wireless Communications

* Systems, Buses, and Architectural Issues

* Thermal and Mechanical Considerations

* Low-Power Analog Circuit Design

¢ PCCards and Other |/0

Amount + Tax* = Total

*Sales Tax (CA, CT, FL, GA, IL, MA, MN, NJ, NY OH, PA, WI, Canada ,
residents add appropniate sales tax)

Make checks payable to:
PORTABLE BY DESIGN

0O Check Enclosed

: R 0O MasterCard O Visa O American Express
E \
i ACCTNAME
EXPIRATIONDATE — —
I ADDRESS
CITY STATE ___ ZIP N e e
l SIGNATURE e a—— _—

i Please return this form to:
|

B PORTABLE BY DESIGN - 611 Route 46 West * Hasbrouck Heights, NJ 07604 or call: 201/393 6075 » Fax: 201/393-6073 J



- Embedded Target System
 with on board Ethernet.

PowerPC’

Pentivm®

CompactPCl il

Visualize the Best of Two Worlds

Gespac offers designers the widest choice of 3U

CompactPCl solutions for their embedded system

applications. Integrated with a broad selection of Plug Beam up to our World for more information!!!
and Play 3U CompactPCI I/O products, our new Pentium http://www. .com

MMX or PowerPC Embedded Target Systems will create

a world for designers with less development time, faster

time to market and reduced product costs.

Visualize Your World With Gespac!!!

Windows NT *
Innovative Embedded Solutions A WindRwver °©
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STANDARDS WATCH

Mobile NCs Must
Get More Intelligent

Richard Nass

he just-released Mobile Network
TComputer Reference Specifica-

tion (MNCRS) is intended to
make mobile NCs “smarter,” giving
users access to their data at almost
any time, from almost any place. The
basic idea is to have almost no local
storage in the platform, with the bulk
of the storage residing either on a
LAN server or with an Internet Ser-
vice Provider (ISP). The standard
wili determine how mobile computer
screens should look, its power re-
quirements, the method of linking
them with networks, and the types of
peripheral devices that they support.

The MNCRS was founded by an
industry consortium consisting of
Apple Computer, Fujitsu, Hitachi,
IBM, Lotus Development, Mit-
subishi Electric, Netscape Commu-
nications, Nokia Mobile Phones, Ora-
cle’s Network Computer, Sun
Microsystems, and Toshiba. Since
the announcement, endorsement of
the specification has come from Digi-
tal Equipment, Funai Electric, Hugh
Symons (U.K.), the Institute for In-
formation Industry (Taiwan), Japan
Telecom, Matsushita Electric Indus-
trial, NEC, PeopleSoft, Psion, Secom
Information of Tokyo, Telxon, Thom-
son CSF, and Tokyo Internet.

The types of platforms outlined in
the specification include mobile NCs,
“smart” cellular phones, and light-
weight, handheld mobile devices.
There are two commonalities be-
tween all the compliant devices.
First, they must offer easy access to
the Internet or corporate networks.
The second is that they must be

based on the Java operating system,
either running Java natively or in
emulation, and either as the only res-
ident operating system or running on
top of another operating system,
such as Windows 95 or Windows CE.

Java gives software developers a
common reference platform on which
to write their applications. As a re-
sult, the software developers can
concentrate on the applications
themselves, rather than worry about
dealing with the APIs from the dif-
ferent operating systems.

The MNCRS specification identi-
fies three classes of computing de-
vices. The first, called the profes-
sional assistant, can support rich
Java content with various productiv-
ity applications. While handling
many of the same functions as a sub-
notebook computer, it’s important to
note the this class of device is not in-
tended to replace the subnotebook.

The second type of mobile NC will
have less functionality than the pro-
fessional assistant and will focus pri-
marily on being an information- and
Internet-access device. This will
mandate Web browsing and basic e-
mail support. While support will be
included for Java applets, they will
be limited in scope (performance and
memory consumption). This device
will resemble today’s PDAs.

The third device class will be a basic
messaging, paging, telephony device
with the goal of keeping the mobile pro-
fessional in touch with the office. Lim-
ited browser support is required.

The professional assistant would
weigh under 21bs., have a battery life of

12 to 15 hours, have no rotating media
(the storage will be about 30 to 40
Mbytes of flash memory), and will mea-
sure about 7 by 9in. (smaller than a lap-
top). The bulk of the mobile NC storage
would be handled by the ISP, including
file storage. Local memory will hold the
BIOS, the operating system, and some
key applications.

The display size would be capable of
showing VGA resolution, including
graphics (color is optional). But the dis-
play itself would be smaller than a typi-
cal laptop’s display. The specification
calls for a half VGA display with 2
bits/pixel for the professional assistant
(320 by 240 pixels). For other classes,
the requirement for screen size is fairly
flexible. The reason for the half-VGA
spec is so the software vendors know
what the smallest possible display they
would be writing applications for. The
supported graphics formats are stan-
dard GIF and JPEG. The new MPEG4
standard, which offers a video com-
pression capability for videoconferenc-
ing, can also be employed.

The specification outlines three com-
munication modes. It's important to en-
sure that the system can distinguish
between the three modes and intelli-
gently transition between them.

The full connectivity mode is for
when the system is connected over a
high-speed attachment such as a
LAN or WAN at the rate of several
megabits per second. This allows the
system to download and install a
completely a new version of an appli-
cation or even a flash update to the
operating system.

The low-speed attachment (lim-
ited-connectivity) mode is for when
the system is connected over a lower
speed medium, such as an analog mo-
dem or a wireless system at the rate
of several kilobits per second. Here,
data is selectively downloaded.

Lastly, the off-line mode is used
when the system is disconnected
with local access only. In this mode,
the device will only work with data
or applications stored internally.
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The BUSiness Report

The Problem With Buses

when any one node wants master-
ship.” In the Ethernet world, when
there’s no traffic on the cable, any-
one who wants to send just
jumps out there. If there’s a
data collision, all the sending
nodes detect it and they all
back off and start a count- |
down register that’s been
loaded with some value.
The first node to reach
zero gets the cable. Af-
ter that transaction,
everyone collides
again, and we go
through the same process. This creates
alot of “dead time” on the data bus.
About 70% of the bandwidth is spent
banging heads in the CSMA/CD arbi-
tration process.

What can we do about blocking la-
tency? One small help is cache-co-
herency. The reason so many nodes
need the bus is because they either
need data from another place, or they
need to put data back where they got
it. A coherency system works with
“snooping” (reading all addresses
coming down the bus to see it you're
interested) and “snarfing” (grabbing
data from a transaction between two
other nodes as it comes by). It’s a lot
like eavesdropping on conversations,
but it reduces the number of blocking
incidents on the bus.

Cache coherence is an application-
and transaction-mix-dependent solu-
tion to blocking latency. There are
hundreds of graphs predicting the
performance increases you’re sup-
posed to enjoy if you use it, but you
never seem to get on or above the
power curve. Transaction mixes
(reads, writes, interrupts, etc) are a
dynamic phenomenon, resembling a
statistical model more than static
curves on a graph, and this makes
cache coherence more like snake oil
than anything else. On top of that, all
cache models have a “knee in the
curve” where, when another node is
added to the system, overall perfor-
mance drops significantly. That’s why
you don’t see many six-processor
servers. Cache coherence is a latency-
management technique, and it works
along a small section of the computing

here are five basic computer archi- |
Fectures out there in Technology E
Land, with a number of variations !

on a theme. They break down into cir- !
cuit-switched (buses and fat trees) or |
packet-switched models (rings, cubes, 1
and Clos switches). Each topography E
has some advantages, but their utiliza-
tion is mostly limited by their particu- !
ar “aberrant behaviors.” !
Buses are the most-used circuit- |
switched architectures in computers i
today. A bus-based topography is typ- !
ically made up of a number of nodes !
(boards or chips) multidropped on a |
common, shared resource, the bus it- |
self. The bus is divided into functional
blocks, like the data-address bus, the E
control administration bus, the inter- !
rupt bus, the arbitration bus, and the !
power-ground distribution system. i
One thing buses do well is overlap
the administrative system latencies i
with the data bus, with the exception !
of some synchronous bus-functions !
(clock-based protocols) that are found |
in buses like PCI. Asynchronous |
buses like VME tend to be more effi- E
cient at overlapping latencies because !
the protocols aren’t tied to one clock !
line. An example of this latency-reduc- |
ing technique is the interrupt and ar- |
bitration subsystems. While data i
moves between nodes on the bus, the !
interrupts and arbitration cycles occur !
simultaneously, allowing maximum |
utilization of the shared data path. But |
that’s where the problems begin. i
The primary aberrant behavior of a E
bus is “blocking latency.” If a node !
wants to use the data bus that’s already !
in use, then that node is “blocked.” To |
gain mastership, the node must use the |
arbitration subsystem and win master- |
ship. If it doesn’t attain mastership, it !
remains blocked and must continue to |
re-arbitrate. :
This blocking behavior creates |
some pesky problems for computer ar- E
chitects, but it could be worse. The de- !
sign philosophy of a bus is “make the !
node who wants mastership suffer, not |
all the other nodes in the system.” |
Ethernet CSMA/CD (Carrier Sense !
Multiple Access/Collision Detect) has |
the opposite philosophy—“make !
everyone who wants mastership suffer |

spectrum. At the high-end, cache
coherence is like managing a for-
est fire: You just sit back and let it
burn itself out. Then, you
start over.

All buses have other sec-
ondary aberrant behaviors
/ that reduce performance.

These are connection
(address cycle) and
# W disconnection latency
S ——=— (the “getting off the

N bus” cycle). This is in-
herent to all circuit-
switched architec-
tures no matter what topography is
employed. You can speed up the clocks
on synchronous buses or the state ma-
chines on asynchronous buses, but the
ratio of connection and disconnection
latency to data latency remains the
same for a fixed-size data transfer.

‘Why are buses the most-used archi-
tecture in computers? Because they’re
cheap. Each node only needs one in-
terface chip hooked to the bus, but a
lot of functions (I/0, memory, proces-
sors, etc) can talk to the bus through
that one, cheap interface. Secondly,
most of today’s applications can live
with the latencies induced by the cir-
cuit-switched model. But as applica-
tions become more sophisticated and
data-dependent (like signal process-
ing, multiprocessor servers, or real-
time video), any shared resource like
the bus becomes a problem.

The high-end of the spectrum is
where all the other topographies come
from, and one day, buses will simply be
an era of computer history. What will
replace buses in future architectures?
On the desktop, we're seeing USB and
Firewire. In servers, routers, and
other multiprocessing systems, we see
crossbar switches. In massively-paral-
lel systems, we see cubes, meshes, and
Clos networks.

We’re learning that there is no uni-
versal architecture any longer. Some
applications run better on one archi-
tecture than another. So, expect a di-
vergence in how computers are de-
signed in the future.

Ray Alderman is the Executive Di-
rector of VITA. He can be reached at
exec@vita.com.




When it comes to COTS VME, come to the world leader. DY 4 delivers the
most comprehensive range of VMEbus product for the most demanding
military and aerospace applications. Harsh environment COTS VME is all
we do, so it's no wonder that we do it better than anyone else.

Count on DY 4 COTS™ for:

» Superior product selection - including air- and conduction-cooled SBCs, DSP,
imaging, graphics, communications and 1/0 boards, chassis and software.

W Multiple software-compatible ruggedization levels to ensure the most effective
cost/reliability/performance ratio.

» Highest COTS performance and functionality...combining advanced, cost-efficient
commercial technologies with the reliability of product tested to military standards.

D Full defense industry infrastructure savvy and support...from the VME company that
grew up in the defense business and continues to grow in it by providing everything
from needs assessment to application engineering to configuration and program
management to documentation.

DY 4 COTS™ gives you everything it takes to make your program fly. Cail or visit us
on the web. DY 4 is COTS with confidence.

Why risk your program to anything less?
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DY 4's DMV-154 SBC is used in the Pilot Alert System
of the USAF B-2 Spirit Stealth Bomber.
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ADVERTISEMENT

DAQ i616 High Speed iGPIB for PCMCIA

PCMCIA Ca The iGPIB card from INES is the strongest,
With an awesome 625 KHz most reliable IEEE 488 interface card in
sample rate, the i616 is the its class With support for multiple
fastest card on the market (even Operating Systems (V\ﬁqdows:

under Windows 95!). Anti- 3.11/95/NT...) and having driver
Aliasing filtering, 8 differential adaptation for most of the latest, great-
Analog Channels, 8 simultane- est Software Engineering Enviropmenls
ous digital I/O, Hardware (HP-VEE",Chemstation’, Testpoint”,
Trigger and Pre-Trigger func- LabVIEW®...). The iGPIB can provide
tionality, 12 bit resolution, and an excellent portable solution for all

an on-board 32K FIFO buffer catapults your Test & Measurement/ Analytical
this card into a class of its own. applications.
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New DAQ i250

Low-Cost PCMCIA Card

Tired of getting ripped off? Our
new 250 card offers you the perfor-
mance you want, without the bogus

price tag. The i250 has all the

goodies of our 616, except
the i250 has a sample rate
of 250 KHz and costs
almost half the cost of our
competitors” comparable
DAQ PCMCIA cards.
READER SERVICE 125

DAQ/DMM i218

High Resolution PCMCIA Card
Designed for extremely high resolution
and accuracy at low sample rates.
Equipped with a 24 bit sigma-delta

A/D converter with 7.5 digits
of resolution, 16 Analog
inputs, 8 Digital I/0,
sample rates from 10 Hz
to 1 KHz, and 2 current
sources, this card is an Ideal
Choice for sensor connec-
tion measurements (Strain-
Gauge-Bridges, Thermocouples, ‘5N " y '
PT 1%3 anngH-Sensors, Soll?d State You're mission crifical, which is why you can't offord anything less than an INES
Transducers....). PCMCIA card. Qur PCMCIA cards offer an MTBF of over 300,000 hours. That's
READER SERVICE 126 about 100,000 hours more than our next most reliable competitor. So find cut
0 Tiae ik more about our PCMCIA, DAQ and GPIB cards. Just check out our web site at
g hitp-//www.inesinc.com. Or better yet, pick up the phone and call
nce PCMCIA Card e A et

1-800-639-4882. And then you can give that antacid a hurl

This “Bad-Boy” is packing ]
two 14 bit A/D converters

working simultaneously £
with a minimum phase

skew (<2ns) at 300 KHz on

8 Analog input channels, 8

simultaneous digital I/0O, and

a maximum sum sample

rate of 600 KHz. Featuring Innovative Elektronik Systems

Hardware Trigger and Pre-Trigger

e el e e 14 Inverness Drive East - Suite (-230 - Englewood, (0 80112
taking readings at 600 KHz, even with Tel (303) 649-9024 « Telefax (303) 649-9025 « hitp://www.inesinc.com
low performance computers.
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DESIGN APPLICATION

Ultra2 SCSI Adds Performance,
But Requires Extra Design Effort

New Parameters And Design Challenges Can Be Met
By Taking Advantage Of LVD Signaling Technology.

BARRY CALDWELL, Symbios Logic, 3718 N. Rock Rd., Wichita, KS 67226.
LARRY BARNES, Symbios Logic, 4420 Arrowswest Dr., Colorado Springs, CO 83907.

ore than 15 years ago, the
M small-computer system inter-

face (SCSI) provided the am:z-
ing data-transfer speed of 1.5
Mbytes/s. Design specifications and
practices for hardware were fairly
straight forward, not requiring any
unusual board design tricks or tools.
Since then, the standard has gone
through many revisions and upgrades.
In 1996, SCSI took a leap forward into
Ultra2 SCSI, featuring low-voltage
differential (LVD) SCSI signaling.
Data rates jumped to 80

oz. inside (t ~ 1.35 mil, 0.5 0z. T ~ 0.7
mil).

The following equations cover im-
pedance calculations for slow-speed
microstrip and stripline signals in an
SE design.

87 " 5.98h )

Zio'= n| )
Je +141 08w+t )

where Z = trace impedance, €, =
die-electric constant, h = prepreg
height (thickness of board layer), w =

crostrip impedance is

& \

Zpypp = 2% Z‘,: 1-0.48e “n (3)
and the stripline impedance is
( 298 )
Zpwr =2%2Zy|1-0.347e b | 1)

|
|
|

Generally, a trace/space of six and |

six works well using the microstrip de- |

sign and the right thickness of prepreg
and g,.. These can be selected

Mbytes/s, bringing a host of
new design challenges and
parameters to deal with at
the board design level. To en-
sure a solid Ultra2 SCSI
product design that meets
the product users’ needs, new
design elements have en-
tered into the equation.
These include capacitance,
skew, and impedance control
budgets, along with the mod-

using equations 1 and 2 for
SE SCSI and 1, 2, 3, and 4 for
differential SCSI.

Routing Practices

Now let’s move on to the
routing practices used in
SCSI signal lines. SCSI sig-
nal routing generally falls
into two categories: single- or
multiple-connector boards.
Single-connector boards are

eling of high-speed signals on
the board.

After a thorough reading
of the SCSI specification,
the first step of the basic SCSI de-

sign is to pick an SCSI chip that con- !

tains a PCI interface. Next, choose a
board material and thickness. For
our example design, we’ll use FR-4
(.= 4.8 microstrip, £,= 4.3 stripline)
with a 0.062-in. board thickness.

Lastly, pick the trace/space dimen-

sions and the copper plating. For
Fast and Ultra SE (single-ended)
SCSI, use an impedance of around 90
Q+8Q. For Fast and Ultra Differen-
tial SCSI, the signal trace impedance
should be 110 Q to 135 Q. Copper
platting will be specified as 0.5 oz.,
plated up to 1 oz. on the outside and 1
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trace width, and t = thickness of trace.
Equation 2 (for a stripline single
trace) is

60 . ( 4b )

S0 . S 2
&, Moemoswen) @

Zy=

where b = height between planes
(all other variables remain consistent
throughout this article).

At the speeds that Fast and Ultra
SE SCSI run, we aren’t too concerned
about the Co, Lo, and Vp because good
basic design practices will generally
cover any issues. For a differential de-
sign for slow speed signals, the mi-

1. In a connector route for single-ended Ultra SCSI, there should be no
tees or stubs. The trace lengths should all be very close to balance the
signal skew.

fairly straightforward. Rout-
ing from the pins on the chip
to the active terminators on
the board to the connector is
all that’s needed. Very simple rules ap-
ply here: no t's, stubs, or right angles
(Fig. 1). Passive terminators aren’t a
consideration because Plug-n-Play
SCSI doesn’t allow them. And, with
the current prices for active termina-

tors, a few pennies buys excellent sig- |

nal quality. Lastly, according to the
specification, Ultra SCSI requires ac-
tive termination.
Multiple-connector SCSI boards
can be challenging, depending on
whether all the connectors are the

same size (8- or 16-bit SCSI, or a mix |
of 8 and 16 bits). Generally, it’s not a |

good idea to mix connector sizes on dif-
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ferential SCSI buses. Managing the
control- and data-signal assignments
between different terminators can be
a problem, especially with active ter-
mination. If a designer is using passive
or discrete active termination on the
differential SCSI bus, it can be de-
signed so that the transition from 8 to
16 or 16 to 8 bits will keep the upper 8
bits of the data bus terminated in a
two-connector design. A three-con-
nector differential design should be
avoided if feed-through terminators
aren’t going to be used. SE SCSI can
be done with two, three, or more con-
nector configurations by grouping the
control and data signals in such a way
that the upper eight data bits areina
separate terminator. The terminator
should be controlled independently for

correct termination based on the con-
nector and data-path configuration.
Another element to consider in a
Fast, Ultra SE, or differential SCSI
board is the use of autotermination
configuration circuits. These are cir-
cuits that configure the active termi-
nators based on how many and what
type of cables are plugged into a board
to correctly terminate the SCSI bus.
Ultra2 SCSI is based on low-voltage
differential technology (LVD) standards
and design practices. One question that
must be answered before starting on an
Ultra2 SCSI design is whether or not it
will be a universal SCSI design. If it will
be a universal SCSI design, it will do ei-
ther SE or LLVVD SCSI (called multi-
mode). If the board is to be an Ultra2
SCSI design using only LVD termina-

tors, many of the necessary design prac-
tices fall into standard high-speed differ-
ential signal design practices.

As with any SCSI design, basic
choices must be made at the onset,
beginning with the SCSI controller
chip. The following example employs
an Ultra2 LVD/SE SCSI chip with a
PCI interface. The chosen board ma-
terial and thickness is FR-4 (g, = 4.7
microstrip, €, = 4.3 stripline) and
0.062 in. Lastly, for the trace/space di-
mensions along with the copper plat-
ing, we’ll specify 0.5-0z. copper
plated, up to 1 oz. on the outside and
1-0z. copper inside (t~1.35 mil, 0.5 oz.
T~ .7 mil). For Fast and Ultra SE
SCSI, use an impedance of about 90 Q
+8 Q. For the SE part of the board,
this will be the target impedance. For
the Ultra2/LVD SCSI part,
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the signal trace impedance
should be between 110 Q and
135 Q with a target of 120 Q +
8 Q. One of the major chal-
lenges for an LVD/SE design
is picking a trace/space speci-
fication and a board stack-up
that will combine to give an
impedance that supports both
LVD and SE.

Equations 1 through 4 don't
really give valid trace/space and
stack-up impedance results
with Ultra2 and Ultra SCSI
speeds. Nor do they account for
odd- and even-mode imped-
ances. A coupled conductor pair
can support two modes of prop-
agation due to the electro-mag-
netic fields surrounding it.
These modes have different
characteristic impedances. An
odd-mode impedance occurs
when adjacent conductors are
of opposite polarity. Even-mode
impedance occurs when the po-
larity is the same. For LVD, the
odd mode is always the one of
concern because the polarity of
the two lines is always opposite.

To design a board that can
run both Ultra/SE and Ul-
tra2/LVD SCSI, equations 5
and 6 need to be solved simul-
taneously. This task is difficult
due to the number of un-
knowns. A better method is to

2. In an example showing the routing of low-voltage differential (LVD) signals to an internal connector, the
LVD traces for the external connector can be routed on the opposite side of the board, keeping the via count

to a minimum.

solve equation 5 for 90 Q, the
impedance needed for single-
ended operation. Select a
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height, dielectric constant, and thick-
ness, for the equation, then vary the
width. Next, place the values of width
and height into equation 6 and adjust
the spacing to obtain a value of 60 €,
which is the impedance for one side of
a differential pair (120/2)(see Equa-
tion Listings, below).

Based on these equations and good
manufacturing practices, the best fit
occurred with w = 7 mils, s = 5 mils,
and h = 15 mils, with g, = 4.7. This re-
sults in an SE impedance of 89.8 Q and
a differential impedance of 1182 Q (2 °
59.9). Further accuracy can be ob-
tained if frequency-dependent imped-
ance equations are used. Compare

. these results to those gained from sim-
i ulations using speed-sensitive equa-
i tions run on an Ultra2/Ultra SE PCI
' board’s design database. Here, the
' best it was trace = 5 mil and space = 6
i mil with a prepreg height of 12.5 mils,
i specified for 110 to 135 Q differential
; and 90 Q + 8 Q singled-ended. This put
' the actual measured SE impedance at
' 82 to 90 2 and the LVD impedance at
. 100t0 115€.

The SCSI Bus

Some decisions must now be made
for the structure of the SCSI bus. This
process mainly involves terminator
placement, and selection and place-

ment of connectors. Because the de-
sign is to be an Ultra2/Ultra SE SCSI
implementation of a host adapter, two
connectors are needed, one for exter-
nal cable connections and one for in-
ternal connections. Two connector
styles are available—HD (high den-
sity) or VHDCI (very-high-density
cabled interconnect). For Ultra2, it's
suggested that VHDCI connectors be
used as their capacitive load is about
half that of a 68-pin HD connector (3
pF vs. 6-9 pF per pin connection).

For this example, we’ll use a
VHDCT for the external connector and
a 68-pin HD connector for the internal
connector. The HD connector is pre-

Equation Listings
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Best SOT-23 Voltage Reference

20ppm/°C Drift Guaranteed!

LTC SOT-23 References

Other SOT-23 References
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2 30 : ; 230 :
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® ; 1 ] ’
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; 5 5 s '
2.490 2.500 2510  2.490

Output Voltage After Solder

i~— Other Reference —-

Limits :
10.2%

2.500

Output Voltage After Solder

2.510

LT1460: Stays accurate soldered in your board.

Plain and simple, the LT1460 is the World’s Best SOT-23 voltage reference. The LT1460 maintains a maximum drift of 20ppm/°C,
even when delivering 20mA as a precision regulator. You get what you pay for and more. Try getting THAT combination of
performance with any other SOT-23 reference. You can also get the LT1460 in 8-pin DIP, SO, MSOP and TO-92 packages.

* Trimmed to High Accuracy:
0.2% Max
* Low Drift: 20ppm/°C Max
* No Output Capacitor Required
* Low Supply Current: 130pA Max
* Minimum Output Current: 20mA
* Series Operation for Long
BRattery Life
* Reverse Battery Protection
* $1.35 Ea. for 1000-Piece Quantities

LTC Voltage References

Max Initial
Accuracy

Max

| Packages
Drift |

Part | Output
Available

Number | Voltages

1 1 1
| 25510 £0.2% 20ppm/"CLSOT-23
LT1460 s o B

| 25510 | x007s% ||0ppm/“cimp,so-a,
MSOP. T0-92

— f —

! % Pl ===
LT1634 L 1.25,2.5 +0.05% Jrzsppm/f'cjrso-s, MSOP, T0-92

LT123¢ 5,10 $0.03% | SppmsC | DIP, 50-8
T e — _,__#4_*+“,i. 1A
LT1019 2.5,5,10 10.05'% | Sppm/°C | DIP, TO-5, SO-8

———— e —

LT1027 5 20.02% 2ppm/°C | DIP, SO-8, TO-5
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W Free Samples

Call: 1-800-4-LINEAR
Visit: www.linear-tech.com

W Free CD-ROM

Call: 1-800-4-LINEAR

W More Information

Lit 1 800 4 LINEAR
Info. 408-432-1900
Fax: 408-434-0507

LY. LTC and LT are registered trademarks of
Linear Technology Corporation
1630 McCurthy Bivd., Milpitas, CA 95035-7417,
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ferred for infrastructure-transition
purposes because a ribbon cable can be
used for SE internal connections. Pla-
nar boards, motherboards, and other
multifunction boards would need to fol-
low the same rules as the host adapter.
If the design is to be a backplane board
with multiple connectors, such as in a
JBOD (just a bunch of disk) or disk ar-
ray, some additional considerations
would need to be included for connector
spacing and stub-length management.
The last consideration is where to
place the termination. One choice is to
use an external plug-on terminator.
However, this could be cumbersome
because four different kinds of plug-on
terminators would be needed for this
board, as well as the knowledge of how
and when to install them. In addition, if
the configuration changed, the user
would have to open up the box to make
the changes. Even if the board was de-
signed with two VHDCI connectors,
instead of one VHDCI and one HD,
the user would still have to open the
box if the bus configuration changed.
The best solution is to employ active
universal LVD/SE terminators di-
rectly on the board. The universal ter-
minator can detect if the SCSI bus is in
SE, LVD, or HVD (high-voltage dif-
ferential) mode using the DIFFSENS
line. The terminator supplier’s docu-
mentation should supply the correct
method to construct the DIFFSENS
circuit. Another advantage of using on-
board active termination is that cable-
connection sensing circuitry can auto-

matically configure the termination for
common cabling situations.

The placement of termination will
affect the stub length beyond the ter-
minators when only one connector isin
use. Stubs should look like lumped ele-
ments instead of transmission-line ele-
ments. They should be no longer than
one-tenth of the wavelength of the
highest frequency component at the
board propagation velocity. For Ultra
or Ultra2 SCSI, the stub length is lim-
ited to 0.1 m (about 4 in.).

After all the calculations are made,
the final recommended configuration
based on the preceding parameters
employs an external VHDCI connec-
tor, an Ultra2 SCSI chip, multimode
terminators, and an internal 68-pin
HD connector. This configuration
gives the best support to externally
connected Ultra2 devices.

Another area in which designers
need to concern themselves is the total
input capacitance budget. Looking in
from the VHDCI connector, the trace-
reference plane capacitance is 1.67
pF/in. and the intertrace capacitance
is 0.57 pF/in. (2.24 pF/in. total for the
differential pair). If the chip has 12
pF/pin, the terminators have 3 pF/pin
and connectors 3 pF/pin, leaving 9 pF
or 4.02 in. of trace length for routing
the board. Note that vias have not
been added yet. Also, the REQ/ACK
skew must be controlled within + 200
ps, with a propagation velocity of 7.32
in./ns, which translates into a maxi-
mum length delta of +1.46 in.

When routing commences, the
board layout designer must juggle a list
of dos and don’ts. LVD signals have low
voltage swings. For LVD SCSI, the
swing is generally between 270 and 640
mV. This swing makes LVD signals
susceptible to influences from TTL and
other signals running in parallel. It’s
important to keep TTL and other high-
voltage digital and analog signals away
from LVD traces. One way is route the
LVD traces on the outer layers and the
other signals on inner layers, if it’s a
multilayer board. Ground guard traces
also can protect the LVD traces.

If the LVD traces start on the chip
side of the board, keep them there.
Don’t via them back and forth from
one side of the board to the other.
There’s a capacitive budget that must
be lived within while routing the
board, and vias eat up the capacitance
budget very quickly.

It's important to follow good EMC
design practices: no 90° turns on
traces; keep 2X spacing between dif-
ferential pairs when running the par-
allel traces, if possible; and route each
differential pair together. Most board-
layout tools with any sophistication
will allow differential routing. Use this
feature as it will help maintain data-
signal quality and EMI tolerance.

When the LVD signals are routed
to an internal connector, the LVD
traces for the external connector can
be routed on the opposite side of the
board (Fig. 2). This design helps keep
the via count low. The total trace

.
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I-TECH’s line of Fibre Channel and SCSI Emulation Systems and Analyzers make it easy fo move to the latest
technologies. And, because our new systems are compatible with previous I-TECH test equipment,
virtually no programming effort is required on your part when you migrate forward.

I-TECH offers a complete line of products that support Development, Qualification
and Manufacturing Testing of Drives and Peripheral Devices:

IFC-2 Fibre Channel Emulation System
IFC-20 Fibre Channel Analyzer

IPC-6040 Ultra SCSI Emulation System
IPC-8500 Ultra SCSI Analyzer

\

IPC-6080 Ultra2 SCSI Emulation System
IPC-8580 Ultra2 SCSI Analyzer
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Hot Swap Safely!
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LTC1421: It works on either side of the connector!

The LTC1421 Hot Swap™ controller handles up to 4 supplies during live insertion, limiting inrush current by ramping the
supplies at a programmable rate. It provides protection for electronic circuit-breaker applications. Connection sense insures the
board is seated before supplies ramp and the data bus is disabled until the supplies are valid. The LTC1422 controls a single

supply in an SO-8 package.

« Up to 4 Supply Voltages with 1 Chip

« Can Operate in -48V Supply System

» User-programmable Switch Turn-on
Time

* Connection Inputs Detect Board
Insertion or Removal

* Programmable Electronic Circuit
Breaker

* Power-On Reset

* $4.90 Each for 1000-Piece Quantities
(LTC1421)
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Teknor, designer and manufacturer of the world’s most advanced industrial computers
and systems, offers a select line of premium CompactPCl industrial singie board
computers and systems solutions featuring the highest level of on-board integration,
real-time processing power and overall system performance and refiability.

Best of all, at Teknor, you will uitimately experience dedicated
technical support and customer service unmatched anywhere in the industry!
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length from external to internal con-
nector would then measure a little
over 7 in., which would give a total ca-
pacitive sum of about 35 pF for the
complete SCSI bus. This design also
will allow for maintaining a REQJACK
skew of less than + 1.46 in. or £ 200 ps.

dards can be purchased from ANSI, 11
West 42nd St., 13th Floor, New York,
NY 10036; (212) 642-4900 or Global
Engineering Documents, 15 Inver-
ness Way East, Englewood, CO 80112-
| 5704; (800) 854-7179 or (303) 792-2181.
Barry Caldwell is a Senior Engi-
neer in the Host Adapter Board design
| group. He holds a BA in Biology with
a magjor in Chemistry from Ottawa
| University, an MS in Curriculum
and Instruction from Kansas State
University, and a BSEE from Wi-
| chita State University.
Larry Barnes is a Senior Principal
| Engineer in Symbios Logic’s Ad-
vanced Development group. He holds a
| BSEE from Carnegie-Mellon Univer-
sity and an MS from Rollins College.
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Altera’s FLEX"® 6000 family signals a
breakthrough in high-density programmable
logic for volume production.

As the world leader in high-density programmable logic
devices, Altera has broken through the cost barrier

s0 you can use programmable logic for your highest
volume production needs.

Say good-bye to low-density gate arrays because with
the fast time-to-market, design flexibility, and low cost of
FLEX 6000 devices you ean afford to stay programmable
throughout your product lifecycle.

The secret behind the low cost is Altera’s enhanced OptiFLEX™
architecture. Our development focused on minimizing die
size while maximizing performance and efficiency.
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PRODUCTION

Turn to FLEX 6000 devices for your next
ASIC design.

DEVICE | EPF6010 ' EPF6016 | EPF6016A | EPF6024A |
GATES | 10000 16,000 16,000 24000 |
VOLTAGE 5V | &V | 33V 33V

PRICE* | 500 §150 $100 | $1000

“Prices are in U.S. dollars ard are projeetad for 1938 in volumes of 50,000 units. Prices are for standard
spewd grades and may vary for spetific optens or in different gaogeaphic regions. Contact your Aitera
representative or distributor for exact pncing and avaitabiity.

It's time to turn up your volume.

We'd like to tell you more about the FLEX 6000 family,
which is why we've developed a cost calculator and special
literature package. Just go to www.altera.com/volume
for more information. It's time to let Altera’s FLEX 6000
devices turn up the volume of your designs.
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THE CLEAR PATH TO
COMMUNICATIONS DESIGN.

TI 08P SOLUTIENS . . .
When taking on your next communications

susswumee  design  challenge, make it easier with
DSP Solutions from Texas Instruments. Easier because
TI's industry-standard DSP architecture seamlessly
integrates with the widest range of mixed-signal and
analog products.

For example, the TMS320C54x DSP, with up to
100-MIPS performance, a highly efficient C compiler
and large RAM, interfaces seamlessly with the
TLC320AD50, a versatile 16-bit analog interface circuit.
Together they provide an ideal solution for complex
communications applications.

To provide a low-risk, low-cost entry to DSP design,
a 'C54x DSKplus starter kit is available. The DSKplus
also includes 'C54x Code Explorer™ from GO DSP with
a Windows®-based interface for debugging code.

And to make things even easier, T! offers unmatched
software and hardware development tools:

¢ CD-ROM training

¢ Web site with free software and on-line
documentation

¢ Hot line and 24-hour bulletin board

¢ Free on-hne lab
(http://www.ti.convscidocs/dsps/dsplab.htm)

Recent developments include DSP/BIOS, a solution
that simplifies programming, monitoring and real-time
debugging TMS320-based products.

So join more than 20,000 TI customers and take
the easy route to a winning communications design
DSP Solutions frem TI.

For more information on Ti DSP Solutions, the ‘C54x DSP and the
‘AD50 AIC, call 1-800-477-8924, ext. 4069, or contact us at
http://www.ti.com/sc/4069 on the Intemet.

128K x

DSP Solutions

TM8320C54x

128K x8
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WHAT’S ON BOARD

Able to deliver graphic performance 50% to 200% better than most other 2D/3D
graphics accelerator chips, the Verit 2000 employs a novel RISC-based archi-
tecture that includes an on-chip set-up engine and separate pixel-drawing en-
gine. Developed by Rendition Inc., Mountain View, Calif., the V2200 acceler-
ator delivers a 3D WinBench'97 score of greater than 200 and a 2D WinBench
score of more than 100. Most accelerators do well in only the 3D or the 2D
benchmarks, but not both. The pixel-drawing engine performs per-pixel
drawing operations, and includes pixel blending, z-buffering, fog blending,
dithering, and specular highlighting. The engine can be controlled by either
the internal RISC processor or the triangle engine, and can render a bilinear-
filtered, z-buffered, fogged, and blended pixel with both diffused and specular
shading in a single cycle. The pixel engine also handles the conversion from
YUYV color space to RGB color space for video, and the triangle engine of-
floads triangle launching, thus freeing the RISC engine to set up more asyn-
chronously, rendering any triangle shape or line. That greatly improves over-
all performance. The chip also includes video capabilities, including a
dedicated input port to bring in MPEG 2 or videoconferencing images. In ad-
dition, the V2200 supports software DVD implementations by providing
hardware support to the MPEG 2 decode process; TV-out also is supported
thanks to an internal programmable flicker filter and digital video output
port to deliver high-quality NTSC encoded signals. A lower-cost version, the
V2100, is targeted at system motherboards. Samples are immediately avail-
able. In lots of 10,000 units, the V2200 sells for $30 apiece. Contact the com-
pany at (415) 335-5900), or on the Web at http://www.rendition.com.

Able to provide power management functions as well as peripheral control support
for Windows CE platforms based on the Hitachi SH-3 RISC CPU, the
IT8101 from Integrated Technology Express Inc., Santa Clara, Calif., poten-
tially eliminates the need for custom ASIC and other multichip solutions for
CE platforms. The power management logic includes stop-clock capability on
each internal support function and two programmable 16-bit timers with
prescalers. Support functions included on the IT8101 consist of an LCD con-
troller, a PCMCIA controller, and three communications channels, one of
which can be used to implement a 33.6-kbit/s software modem. Another can
be used for an IrDA infrared interface, while the last is a UART capable of
data rates up to 115.5 kbits/s. An interrupt controller manages requests for
service from internal and external peripherals (via the general-purpose 1/0
bus). The controller can be programmed to assign different levels of priority
to each peripheral request and signal the host CPU to indicate which periph-
eral needs service. The LCD controller provides a resolution of 640 by 240
pixels with from 256 to 64,000 colors or 64 gray scales. It supports an off-chip
video memory of 512 kbytes. Samples of the IT8101 are immediately avail-
able and sell for $20 apiece in lots of 1000 units. The chip is available in either
a 208-lead low-profile QFP or a standard 208-lead PQFP. Contact Edward
Chen, (408) 980-8168x230, or on the Web at http://www.iteusa.com.

An enhanced version of the 200-MHz Pentium Pro processor module with 1 Mbyte of
level-2 cache has been released by Intel Corp., Santa Clara, Calif.. The larger
cache improves the processor efficiency in applications such as on-line trans-
action processing, data warehousing, and other database-related applica-
tions, and allows the CPU to deliver top notch performance in multiprocessor
systems. For instance, a four-CPU Hewlett-Packard NetServer LX Pro sys-
tem was able to break the 10,000 TPC-C benchmark barrier, achieving a
price/performance value of just $48.72/tpmC; a Unisys six-way Aquanta
HS/6 also set a new record, achieving 12,026 tpmC at a price/performance
value of $39.38/tpmC. The Pentium Pro 200-MHz module the 1-Mbyte cache
sells for $2675. apiece in 1000-unit lots. Contact Intel at (408) 765-8080 or on
the Web at http://www.intel.com.

Power Supply Mounts
Directly To VME Backplane

Integrated directly into 26U VMEbus
backplane, the PowerPlane de-de
power supply eliminates the cables |
normally required by conventional
power supplies by connecting directly
to the existing backplane power studs.
By employing this approach, design-
ers can save assembly time, space, and
cost while improving the dynamic re-
sponse and load regulation. Because of
the space savings that’s achieved, a
shortened chassis can be employed. |
By mounting the PowerPlane directly |
at the load, detrimental voltage drops
caused by the inductance and resis-
tance of power cable or bus bars are
virtually eliminated. When combined
with an ac-de front end, the Power-
Plane supplies 400 to 800 W as well as
all the control functions required by a
VMEDbus chassis. The device can be
configured with three or four output
voltages.

Tracewell Power Inc., 567 Enterprise
Dr., Westerville, OH 43081, (614) 847-
9336. CIRCLE 554

UART Improves Performance
With Deep FIFO

High performance from a UART is |
available using the 0X16(952. The |
two-channel part offers data rates up
to 3.125 Mbits/s on each channel and
128-byte FIFOs on the transmitters
and receivers, thereby reducing the
host-CPU overhead. Six modem lines
can be operated per channel—four for
input and two for output. The chip is |
software-compatible with standard
UARTS, including the 16450, 550,

» and 650, and is pin-compatible with

the 16C552.

An automated flow control pre-
vents FIFO over run. The FIFO lev-
els are readable to increase perfor-
manee in poll mode. A programmable
baud-rate prescaler allows faster data
rates. In addition to a low operating |
current, the UART offers a power-

' down mode to further conserve power.

The 0X16C952 device also is available
as a core to be integrated into an
ASIC.

Oxford Semiconductor Ltd., 68 Milton
Park, Abingdon, Oxon, UK OX14 4RX; (44)
1235 861461, http://www.oxsemi.com. J

. CIRCLE 555




Power
Supplies
of
Distinction

from
Kepco

Kepco offers three
distinctive single output
power supply designs in
the 15 watt to 1500 watt
range. The three designs
offer you a range of
features to make your
designs work better.

All models are fully

FAW:

15 watts-150 watts.
Low profile,

open frame with
optional enclosures.
Wide range a-c input
(85-264V a-c).

Tha KEFCO |

RAX:

50 watts-
1500 watts,
fully enclosed.
Selectable

a-c input.

Thas REPCO

Pt

Shackedtys |
prm

C€ sttty

RCW:

100 watts-1500 watts,
fully enclosed. Wide
range a-c input (85-
264V a-c) with active
power factor correction

certified to UL/CSA/TUV to suppress the harmonic
distortion reflected
EN 60950 LVD. back on the mains.
Thas KERCO
’r‘.‘»’ﬁ"‘
.
€ g
> O .

Nom.Volt | 15W | 25w 50W 100W 150W 175W 300W 350W 750W | 1500W
3.3V RAX RAX, RCW RAX, RCW RCW RCW RCW
5.0v FAW FAW RAX, FAW RAX, FAW FAW RAX RAX RCW RCW RAX, RCW
12v FAW FAW RAX, FAW RAX, FAW FAW RAX RAX RCW RCW RAX, RCW
15V FAW FAW RAX, FAW RAX, FAW FAW RAX RAX RCW RCW RCW
24V FAW FAW RAX, FAW RAX, FAW FAW RAX RAX RCW RCW RAX, RCW
28V RAX RAX, FAW FAW RAX RAX RCW RCW RCW
48V RAX, FAW RAX, FAW FAW RAX RAX RCW RCW RAX, RCW

For full technical specifications, write to Dept. NQF-05 or fax or call for Kepco's power supply catalog.
If you call, ask for Martin Lachhmanen at extension 5132. He'll be happy to answer your questions.

FULL DATA AVAILABLE ON THE WEB.
VISIT OUR WEB SITE AT

I http://www.kepcopower.com I

AN I1SO 9001 COMPANY

@ KEPCO.

THE POWER SUPPLIER ™
SINCE 1946

Kepco, Inc. HQ / Eastern Region: 131-38 Sanford Ave., Flushing, NY 11352 USA « Tel: (718) 461-7000 * Fax: (718) 767-1102

E-Mail: hq@kepcopower.com ¢ URL: http://www.kepcopower.com
Western Region: 800 West Airport Freeway, Suite 320, LB 6018, Irving, TX 75062 USA

Tel: (972) 579-7746 » Fax: (972) 579-4608 * E-Mail: kepcotx @ aol.com
SEE US AT WESCON/97, SANTA CLARA/SAN JOSE, NOV. 4-6, KEPCO BOCTH 1540/1542
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PowerPC 604e
Blows Past the
Competition

Don’t throw the features you
need overboard. Vel’s new
Powere4e gives you the power
your system needs on a single-slot
VME Engine, and the full suite

of workstation features your
Military and Telecommunications
applications demand.,

he Powere4e is the only single-slot
VME solution that gives you up to

256 Mbytes of ECC memory, 512 Kbytes of
2nd Level Cache, 100Base-TX Ethernet and

* 166/200 MHz PowerPC 604e
e Single Slot 6U VME
o 16-256 Mbytes DRAM

PMC expansion. Its 8 Mbytes of on-board e ECC Memory
FLASH lets you store your entire real-time * 8 Mbytes of FLASH Memory
operating system on-board! with 64-bit data path
Call us today at 619/632-5823 or visit * 100 Base-TX Ethernet
. , 10 Base-T Ethernet
our web site, www.vicomp.com to get the —

latest on our entire fleet of high perfor-

mance PowerPC VME solutions. * 2RS-232 Serial Ports

* IEEE 1386 PMC Mezzanine Slot
* |EEE-1275 Open Firmware

Computer * Real Time and Unix O/S Support

A Subsidiary of Themis Computer

TUNDRANA
Vel Computer Inc., 531 Encinitas Blvd., Suite 114, Encinatas, CA 92024 'i WK)’
ph: 619-632-5823 « fax: 619-632-5829 e www.vicomp.com READER SERVICE 229 =



New FLUIDTOOLS with elbows and
valves solves pipe and tube flow
problems on your PC

Wouldn't it be nice if you could solve flow problems without
having to look up all of your data? With FLUIDTOOLS, you
can do just that? It's easy as A-B-C.

e Just enter your data in whatever units you wish . . .
e Request FLUIDTOOLS to return answers in the units you want . . .
e Press “calculate” . . .
It's that simple! FLUIDTOOLS solves liquid and gas flow problems

Program accepts mixed units including escaping gas problems. It can solve for
diameter, length, flow rate, pressure, or viscosity

dpoiks when doing liquids. Gas problems solve for quantity
Ibs/hr —
cm bar Elbows
in ft
metric tons/hr
kg.m.hr c'poise
Ibs.sec.ft*2
liters/min . Developed by
. poise Neat Solutions
dynes/cm psi
oz/min

Some of the important Features of FLUIDTOOLS ...

Automatic unit conversion . . . enter data in mixed units and FLUIDTOOLS automatically calculates

in the units you want « Friction and expanding gas factors are automatically calculated * All factors can be overridden ¢ Program data
base includes elbows, valves, fittings, viscosity, specific gravity and pipe sizes *A wide range of common and uncommon metric and
English conversion factors are included and are easily expandable to accept user-defined data ¢+ Menus for pipe roughness are
provided, or you can key in your own « Program can save all user defined data. All tables can be edited and expanded using the
special editor included.

FLUIDTOOLS program disk and user manual . . ¢ . v e eseennssrssesnsnsssancstssssonaasssrsannen $295
System Requirements: SATISFACTION GUARANTEED! Run
IBM PC line of computers or 100% compatibles FLUIDTOOLS on your PC. If the program doesn’t
DOS 2.0 or higher perform as described, just return it within 30 days for
320K minimum memory full credit or refund!

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

Mail orders to:
Penton Education Division * 1100 Superior Avenue ¢ Cleveland, Ohio 44114
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PCl Card Combines
| UltraSCS! And Fast Ethernet

Functions that previously required
two separate add-in cards have now
been combined onto one board. The
10Bahn adapter employs a PCI con-
| nection to handle the bandwidth re-
quired by integrating SCSI and Eth-
ernet ports. By blending two separate
UltraSCSI (20 Mbytes/s) or UltraW-
ideSCSI (40 Mbytes/s) channels with a
l Fast Ethernet (100 Mbytes/s) port,
overall I/O cost in servers, worksta-
tions, and PCs can be reduced.
A bus-mastering card based on the
’ company'’s INIC-950 SCSI chip and
the PCI 2.1 specification, the IOBahn
can connect up to 30 SCSI peripherals.
Older legacy devices can be config-
ured along with the latest high-perfor-
mance drives. Having dual SCSI chan-
nels also enables faster disk drives to
operate on one channel, segregating
them from slower devices that would
otherwise bog down overall system
performance, such as tape drives,
’ scanners, and magneto-optical de-

|

vices. The Ethernet port can use 10-
Mbyte/s 10Base-T or 100-Mbyte/s
Fast Ethernet with auto-negotiation,
upgrading with a simple software ad-
justment.

Bundled software includes
Smartl/O, a BIOS-resident set-up
utility that lets users control which
drive and through which channel the
computer boots, as well as individual
device configuration and adapter ter-
mination. The Easilnstall software
utility simplifies SCSI and Ethernet
software installation under DOS and
Windows. Support is included for most
popular operating systems, including
DOS, Windows 3.11, Windows 95,
Windows NT 4.0, NetWare 4.1x, SCO
Unix, UnixWare, 0S/2 4.0, and Macin-
tosh OS 8. Ethernet drivers are in-
cluded for Windows 95, Windows NT
4.0, NetWare 4.x, and 0S/2. The
I10Bahn is available now. It is priced at
$324 for the UltraSCSI version and
$375 for the UltraWideSCSI model.

Initio Corp., 2188-B Del Franco St.,
San Jose, CA 95131, (408) 577-1919:
http://www.initio.com. CIRCLE 556

Embedded Graphics Controller
Supports Multiple CPU Interfaces

Virtual display and split-sereen capa-
bility are two of the features of the
SED1354 graphies controller, in-
tended for embedded applications
such as office-automation equipment
and mobile-communications devices.
The device is suited for any system us-
ing the Microsoft Windows CE oper-
ating system or other embedded OS,
and is designed to interface to a wide
range of 8-, 16-, and 32-bit CPUs from
vendors such as Intel, Motorola, NEC,
and Hitachi. The SED1354 can display
up to 16 bits/pixel on monochrome and
color passive LCDs, active matrix
TFTs, or EL displays. The chip’s vir-
tual-display capability allows for the
showing of images larger than the
panel by panning. Its split-screen
mode supports the display of two sep-
arate images simultaneously. The
SED1354 supports a flexible operat-
ing voltage range from 2.7to 5.5 V.
Power consumption is reduced thanks
(continued on page 87)

1997
Proceedings
NOW

AVAILABLE

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

transportable products.

I
l
From low-power systems design to low-cost |
solutions, the Proceedings of the Fourth Annual |
Portable by Design Conference offers over 500
pages of vital, timely, and usable information
for the portable OEM designer.

Proceedings Pﬁert le
PROCEEDINGS Order Form by S 1n
OF THE
FOURTH
ANNUAL O 1997 Proceedings: $175 + $10 s/h; # of copies
”mgg}le O 1996 Proceedings: $100 + $10 s/h; # of copies
O 1995 Proceedings: $100 + $10 s/h; # of copies
CONFERENCE — PO com
MARCH 24-27, 1997 0O 1994 Proceedings: $100 + $10 s/h; # of copies
R Farnvig O 1994/95/96 & 1997 Proceedings:  $295 + $28 s/h; # of copies
Sales Tax*
TOTAL
| “Sales Tax (CA, CT, FL, GA, IL, MA, MN, NJ, NY, OH, PA, W1, Canada residents add appropriate sales tax)
: NAME
TITLE —
| COMPANY -
| ADDRESS —
| oy _ STATE P
Make checks payable to: PORTABLE BY DESIGN
DO Check Enclosed O MasterCard 0O Visa 0O American Express
ACCT. NAME -
| ACCT. # EXP

' SIGNATURE

Fax or mail this form to:

I PORTABLE BY DESIGN + 611 Route 46 West » Hasbrouck Heights, NJ 07604

or call: 201/393-6075 « Fax: 201/393-6073  E-mail: portable@class.org
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| (continued from page 86)
to two power-down modes, one in
hardware and one in software. In addi-
tion, LCD power-sequencing signals
help control an external LCD bias
power supply and LCD backlight. A
16-bit memory interface supports up
to 2 Mbytes of EDO or fast-page-mode
DRAM. Panel resolutions can range
from 4 by 1 to 800 by 600 pixels. Using
an external RAMDAC, images can be
simultaneously displayed on both the
LCD and CRT. Housed in a 128-pin
QFP, the chip is sampling now. Volume
production will commence in Novem-
ber. In lots of 10,000, the part sells for
$9.70 each.

$-MOS Systems Inc., 150 River Oaks
Pkwy., San Jose, CA 95134; (408) 922-
0200. CIRCLE 557

Serial Comm Accelerator
Supplies 460-kbit/s Port

The LavaPort PnP Communications
Accelerator Board, which runs under
Windows 95, lets users exploit the per-
formance capability of their external

ISDN Terminal Adapters and V.34
modems, increasing the serial port’s
maximum bit rate to 460 kbits/s. This
ensures that the modem’s full band-
width capability is realized. While high-
speed external modems can support
these bandwidths, the limiting factor of-
ten is the UART. Besides the high per-
formance, the LavaPort PnP provides a
number of features to increase the flexi-
bility of the PC’s communications. For
example, the system can automatically
configure itself for any COM and IRQ,
even beyond standard COMs 1-4 and
IRQ 3 or 4. The board incorporates an
expanded 32-byte FIFO buffer, virtu-
ally eliminating the possibilities of data
over-run errors, even at top speed. An
on-board intelligent I/0 processor de-
teets flow-control signals at the ports,
further off-loading communications
overhead from the CPU. The LavaPort
PnP sells for $59.95 and is compatible
with Windows 95 and Windows NT 4.0.

Lava Computer Mfg. Inc., 28A
Dansk Court, Rexdale, Ontario,
Canada M9W 5V8; (416) 674-5942;
http://www.lavalink.com. CIRCLE 558

New Flash Chip Set
Stores 64 Mbits

By packaging two 32-Mbit flash-mem-
ory die into one standard 56-pin TSOP,
designers can now get the advantage ofa
64-Mbit IDE-compatible flash chip set.
Available in capacities of 2,4, and 8
Mbytes, the chip set is a two chip solu-
tion—the flash memory and the con-
troller, which is housed in a 100-pin

o -

TQFP. Because the 64-Mbit part isbased
on the company’s 32-Mbit technology, no
hardware or software changes will be re-
quired to upgrade an existing system.
Data can be transferred at a rate of 4
Mbytes/s to and from the flash memory.

The chip set offers a low power con-
(continued on page 88)

—

|

lectronic Design’s on-going
objective is to observe and
report the latest break-
throughs in EOEM technology.
By providing this information,
Electronic Design has been the
strategic partner of system designers
and suppliers for the past 45 years,
| helping to bring them together so
' they can deliver more competitive
products to market faster.

——

Your Strategic Information Partner
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(continued from page 87)
sumption, from 0.66 mW in sleep mode to
200 mW in write mode, both at 3.3 V. The
intelligent controller auto-senses
whether the chip set should operate at 3.3
or 5 V. Available now in large quantities,
the 16-, 32-, and 64-Mbit chip sets sell for
$25, $35, and $55, respectively.

SanDisk Corp., 140 Caspian Ct., Sun-
nyvale, CA 94089; (408} 542-0500;
http://www.sandisk.com. CIRCLE 559

SCI Bus Link Adapter
Connects PCl, VME

Forming a high-speed data channel
between PCI, PMC, and VMEbus sys-
tems based on the Scalable Coherent
Interface (SCI), the SCI Bus Link ean
help implement VME-to-VME, VME-
to-PCI or PCI-to-PCI connections.
This also includes multiple node con-
nections between any mix of VME,

The ECCM6 provides
three cost effective
solutions for PC card
applications where size
and pad configuration
flexibility are important.

4 pad

on sides

4 pad
on ends

2 pad
on ends

Ceramic Surface Mount Crystal

ONE COMPACT CRYSTAL
THREE PAD LAYOUTS

These three surface-mount packages
deliver extraordinary performance.
Stability from £15 ppm, temperature range
of -10°C to +60°C and the ability to
withstand high temperature reflow.

ECLIPTEK engineers and customer service representatives

are available by telephone or e-mail to help you find the right
component for your application. Dial 1-800-ECLIPTEK for accurate
answers, guaranteed quality and on-time delivery. Ask for your free
copy of our new International Sourcebook for Crystals and Oscillators.

ECLIPTEK"
CORPORATION

1-800-ECLIPTEK e (714) 433-1234 Fax
ecsales@ecliptek.com e http://www.ecliptek.com

Z\
SPECIFY

&7, -
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| operations are supported. One advan-

PMC and PCI systems. SCI is a stan-
dardized interconnect (ANSI/IEEE
1596-1992) providing a transparent,
memory-mapped link between multi-
ple nodes over distances up to 25 ft.
The modules connect nodes in a point-
to-point or ring topology using a 50-
pin shielded twisted-pair copper cable
with low-noise LVDS signaling. Data
is transferred as 16-bit words clocked
at a 250-MHz rate, for a raw data rate
of 500 Mbyte/s. The SCI Bus Link

adapter card converts PCI transac-
tions into SCI packets of 64 bytes, and
the hardware-implemented SCI pro-
tocols ensure reliable delivery with er-
ror recovery. Interrupts and atomic

tage of the SCI Bus Link is that it of-
fers a totally transparent data chan-
nel. This means that users simply
assign a memory window that maps
through the link and into memory in a
remote node. This results in a speed
increase and a low-latency connection.
An effective data rate of 70 Mbytes/s
with a latency as low as 2 MICROs is
achievable when transferring data be-
tween two boards or PCI local buses.
Software to initialize the link is pro-
vided for Windows NT on Pentium-
based systems and for the VxWorks
real-time operating system. The SCI
Bus Link module is priced at $3250.
Vmetro Inc., 1880 Dairy Ashford,
Suite 535, Houston, TX 77077, (281)
584-0728; http://www.vmetro.com.
CIRCLE 560

VME Board Holds
PowerPC 769 CPU

A 300-MHZ PowerPC 760 micro-
processor is the brains behind a pair of
VMEDbus boards, the Power4e and the
Power4B. According to the company,
with a benchmark rating of 14.1
SPECint95 and 13 SPECfp95, the two
boards are the fastest ever intro-
(continued on page 90)
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Quiet reflection

in a peaceful place

all your own

Your body is rested,

your mind is at ease,
your spirit soars.
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American Airlines

First and Business Class
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(continued from page 88)

duced. The Power4B supports five-
row VMEG4 connectors as well as
100Base-T4-Fast Ethernet. The
Power4e fits in a single 6U slot, even
when fully configured with 256
Mbytes of memory. Other features of
the Powerde include support for
100Base-TX Ethernet, a PMC mezza-
nine bus, and a VMEG64 interface.
Based on the PowerPC Reference
Platform (PReP), the two boards can
handle both real-time and Unix oper-
ating systems, including VxWorks 5.3,
Lynx0S, pSOS+, and 0S-9. The
Powerde is priced at $5750, while the
PowerdB costs $6170, both in their ba-
sic configurations.

VI Compurter Inc., 531 Encinitas Bivd.,
Suite 114, Encinitas, CA 92024; (760)
632-5823; htip://www.vicomp.com.

CIRCLE 561

Four High-End Processars

| Power VME Daughtercard

Four PowerPC 740 microprocessor
and up to 256 Mbytes of DRAM are

the key features that make up the
Excalibur multiprocessor daughter-
card. One card attached to a 6U
VMEbus motherboard offers 2
GFLOPS of performance. When the
maximum four cards are connected
to a 9U VMEbus motherboard, the
performance level jumps to 8
GFLOPS. The high level of perfor-
mance suits the board for image- and
signal-processing applications, such
as radar, sonar, medical imaging, and
image analysis.

Each processor on the board is
coupled to its own bank of 32 or 64
Mbytes of DRAM that’s accessed
over the processor’s local memory
bus at 666 Mbytes/s. Memory from
other processors is accessed at the
same speed over the card’s local bus.
Global memory and memory on other
daughtercards is accessible through
the on-board 320-Mbyte/s SKY chan-
nel interface.

Sky Computers Inc., 27 Industrial
Ave., Chelmsford, MA 01824; (508)
250-1920; http://www.sky.com.

CIRCLE 562

: Sparc Board Supports

' 2eVME Protocol

i The CPU-20VTe is a SparcStation 20-
, compatible board that supports the
i 2eVME protocol. This means that it can
» pass data at 110 Mbytes/s over the
E VMEDbus. The protocol increases the
! available VMEbus bandwidth by reduc-
i ing the number of handshake signals per
i transfer from four to two. The 50% re-
1 duction in protocol management is then
E allocated to the data-transfer phases, ef-
' fectively doubling the bandwidth. The
1 CPU-20VTe contains two Mbus slots to
» hold up to four 150- or 200-MHz hyper-
i Spare processors. Up to 512 Mbytes of
1 DRAM can be employed. Two SBus
' slots areavailable, in addition to an Eth-
! ernet and SCSI-2 interface. It runs So-
| laris, as well as a host of real-time oper-
\ ating systems. Available now, the
i CPU-20VTe starts at $15,995.

E Force Computers Inc., 2001 logic
! Drive, San Jose, CA 95124; (800)
i FORCE-USA or (408} 369-6000;
» http://www.forcecomputers.com.

i CIRCLE 563

—

PR2300

Z-World’s versatile PK 2300 C-programmable controller adapts to your
application. You can configure 1/0 lines as digital inputs, high-current
outputs, RS-485 or a resistance measurement input.

* 19total /O
* 11 user-configurable
digital 1/0 lines

2900 Spafford Street
Davis CA 95616 USA
916-757-3737

FAX 916-753-5141

For immediate information, use our
24-hour AutoFax 916-753-0618

* DIN rail mounting

* Rugged enclosure

¢ RS-232 and RS-485

Z-World offers cost-effective solutions for your control applications. Call
today for a free catalog and more information on the new PK 2300!
INNOVATION IN CONTROL TECHNOLOGY

from
o7
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REACH THE MOST POWERFUL
BuyinG AuDiENCE IN OEM
EILECTRONICS WORLDWIDE

If you read Electronic Design and want to reach subscribers
with a direct mail or telemarketing campaign, we can help.
One of our in-house experts will work with you to select lists
targeted especially for your products or services.

100% of Electronic Design subscribers are involved in the
design and development of electronic products. Select Buyers
and Specifiers in virtually every product category! Also select
by job Title, Employment Size, Job Function, Geography,
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AMP Simulation. It's how top electronics companies

make it ight before they make it real.

Companies like Hewlett-Packard,
Hughes Network Systems and NEC
America ean't wait
while signal integrity NEC
and EMI problems create repeated
design and prototype cycles. Especially
when they’ve got a market waiting.
That’s why they head a list of more
than 100 eomputer, communications and
other electronics companies that utilize
AMP to model, simulate and analyze
the signal integrity of their designs,
before layout, to assure optimum
system performance. The first time.
AMP Simulation finds and fixes
(”/’ HewLerTe reflections,
PACKARD  cross-talk,
ground bounce, propagation delays,
timing errors, false switching, EMI,

To learn more about AMP Simulation capabilities, call 1-717-986-7824 (fax 800-521-5495).
AMP Incorporated, Harrisburg, PA 17105-3608. In Canada, call 905-470-4425.

See AMP on the Intemet: http/www.amp.com/
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and all the other interconnection
problems that can turn even a logically
correct design into a frustrating
series of re-designs. What's more,
we'll take that perfected design into
layout and provide prototypes to
your time-to-market schedule. And,
of course, AMP can handle all your

production needs. HUGHES
Jointhemorethan  Somisens

100 companies that know-when it's
time to make a design real, it's
already right. With AMP Simulation.
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It’s simple -

Work with the customer to give
them exactly what they need.
Help customers hit their target
market window, on time.

Customers today using FPGAs
/CPLDs are “designing systems
with the intent to convert the
programmable part into a gate
array”. With this in mind, Orbit
has devised an engineering
program that greatly enhances
the customer's ability to add
SJunctions unavailable with the
FPGAs/CPLDs. By offering to
port these functions to the
customer’s FPGA/CPLD design
during development, Orbit
gives the customer extreme
latitude to cost reduce the prod-
uct while still in development.

Flexiblity with proven RESULTS!
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Flexibility

We bend over hackwards
to support your ASIC needs.

DESIGN OPTIONS THAT MAKE A DIFFERENCE

Any Pin to Any Function

Higher Gate Counts

Higher Operations Frequencies

Split Power Bus

CMOS /TTL Input Thresholds
Multiple Pullup & Pulldown Resistors
Sizing the Die to Fit Your Package

Any Commercial Package

Schmitt Trigger Inputs (TTL/CMOS)
IP Support
Oscillators (RC & Crystal)
DACs/ADCs

4-6 Week Production Lead Times

Decrease The nolse faceor of SSOs
Support high density designs
Support complex devices

Support multiple power supplies
Support mixed technologies on PCB
Support open drain circuits
Provide lower costs

Ease your overall product design

Orbit is your source for success

Your

ASIC

Orbit Semiconductor, Inc.
169 Java Drive
Sunnyvale, CA 94089
408 744-1800, fax 408 747-1263
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800-331-4617

SEMICONDUCTOR, INC.

A DIl Group Company
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UPDATE ON EMC SIMULATION

New Simulation Tools
Help PC Boards Meet
EMC Requirements

e “Old World” (Europe) consists of
Trhnany countries with their own set
of legislations. In contrast, a uni-
form set of standards exists for engi-
neers within Europe. Since January 1,
1996, the CE Mark is the standard that
engineers must adhere to if their com-
pany wishes to export their products to
several European countries. For exam-
ple, the CE Mark requests specific data
regarding electromagnetic compatibil-
ity (EMC). For most designs, the
process of achieving the EMC direc-
tives of the CE Mark consumes a lot of
time, meaning that time-to-market of-
tenis delayed.

To accelerate this time-to-market
while simultaneously meeting CE’s
strict EMC directives, the corporate
technology department of Siemens AG,
Munich, Germany, has evaluated an
EMC simulation tool that allows the in-
tegration of the EMC simulation into
the virtual prototyping process by use
of CAD-mechatronics (ELECTRONIC DE-
SIGN, Sept. 16, 1996, p. 69). Compared to
the current method of physically mea-
suring EMC parameters of the entire
product, redesigning the produet, pro-
ducing another prototype, physically
measuring again, and repeating this
procedure several times, EMC simula-
tion saves time as well as money.

EMC simulation takes place after
pe-board layout, with the transferring
of layout data to the EMC simulator.
This data package contains information
about the net geometries, the compo-
nents, and the setup of the pe board.
The designer then adds data regarding
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the signals on the individual board
“wires.” Data on the ICs used are pro-
vided by IBIS simulation models,
which act as a “little brother” to the
more traditional Spice models (see
“More about IBIS,” p. XX). While
Spice models might enable reverse en-
gineering, IBIS models do not allow
this, which eliminates the need for sign-
ing a nondisclosure agreement (NDA)
before releasing the models. However,
IBIS models can be used for compo-
nents simulation. (You can find more in-
formation, along with some IBIS mod-
els, on the World Wide Web at

http:/hewne.eia.orgleiglibis/ibis.hitm.)
Components already on the market
also can be modeled by using the de-
fault models provided by the software
manufacturer.

The Process
Just how does Siemens simulate

! electromagnetic radiation? It does so

by measuring current, taking advan-
tage of the fact that magnetie flux den-
sity is directly proportional to the cur-
rent in a wire. A first step is the
“transmission line analysis,” where

every conduction path—a connection |

or “wire” on a pe board—is divided into
many little segments. For every seg-
ment, current and voltage is calculated
depending on the time. This result is
transferred from the time domain to
the frequency domain by fast Fourier
transformation (FF'T).

|
|
\
|

An FFT is performed for every sin- |

gle conduction path on the board, fol-
lowed by a calculation of the magnetic
field for each frequency. This caleulation
is based on the method of moments
(MOM). For every segment of the con-
duetion path, a loop antenna is “cre-

Companies Mentioned In This Story

Incases Quantic EMC Viewlogic Systems
Vattmanstrasse 3 191 Lombard Ave. Quad Design
33100 Paderborn, Winipeg, Manitoba 293 Bost Post Rd. West
Germany Canada R3B 0X1 Marlborough, MA 01752
+49 5251150 600 {204) 942-4000 or (800)665-  (508) 480-0881 or {800) 873-
+49 5251 150 700 (fax) 0235 8439
www.pad.incases.com (204) 957-1158 (fax) (508) 480-0882 (fax)
CIRCLE 528 www.info@quantic-emc.com www.viewlogic.com/products/quiet
CIRCLE 530 il
Incases Engineering North www.viewdirect@viewlogic.com
America Siemens AG CIRCLE 532
301 Commerce St., Otto-Hahn Ring 6
Suite 1320 81739 Munich, Germany Xynetix Design Systems
Fort Worth, TX 76102 +49 8963600 776 Victor-Mendon Rd.
(817) 332-7422 +49 8963651000 (fox) Fishers, NY 14453
(817) 332-9226 (fox) peter.m kaiser@mchp.siemens.  (800) 334-0663, ext. 450
CIRCLE 529 de (716) 924-4729 (fox)
CIRCLE 531 www.xynetix.com
CIRCLE 533

~
o~
o
—
o
—
ac
[~
ez
o
G
(=]
~
xz
=
v
“
(=]
=
z
o
oc
S
=]
b




~
o
o
o
=
feel
o
o
g
>
=
e
7
vy
f=]
x
=
o
x
S
—
-

I Y N : C SiMULATION |

ated” by means of simulation.
The EMC simulation software
simulates the scanning of the
entire pe-board surface by us-
ing a simulated reception an-
tenna to “measure” the
strength of the magnetic field
at a height of 5 mm (about 0.2
in.) above the board. The mea-
surement is performed over
the entire frequency range.
Physical scanning of the board |
at an EMC test laboratory i}
would create the same picture. {

This method allows the de- |

File Edit Options

Compliance Voltage Waveform Viewer

——

termination of the maximum
field intensity at a single

point, which means that the
engineer gets to know the
area with the biggest radia-
tion. “At this point you start
looking at the individual con-
duction paths underneath
where you start the optimiza-
tion,” says Peter Kaiser, CAE 1|
consultant at the Siemens E }
Corporate Labs. “It’s time for f

the engineer to show his or i |
her skills and experiences.”
The approach looks quite rea- 1
sonable: You look for the con- i
duction path with the most ra- il
diation. In the example :
described in this article, this is ELl
a clock line. ] [

File Edit Options

—

Compliance Voltage Waveform Viewer

Now it's time to go back to | oo ——

the currents creating the

magnetic field. To decrease

mum value is determined by
applying several simulation
runs, helps minimize radiation.
Optimum in this context
means that the radiation is

T minimized on one side and that
- signal integrity can still be
$50-61_EMC_VP114 82 maintained on the other side.
fponay Shown is the voltage at such

£50-61_EMC_VP119_8%

a critical point with no resistor,
an 80-Q resistor, and a 200-Q
resistor (Fig. 1). A resistance
of 80 Q turns out to be the opti-
mum value in this application.
The addition of a single resis-
tor helped to decrease electro-
magnetic radiation by 10
dBpA/m with the 80-Q resis-
tor. With higher frequencies, a
« Ssuppression of up to 25
dBpA/m may be achieved. Re-
alizing such a reduction with a
single resistor which costs al-
most nothing compared to the
means normally needed to
keep the radiation low is a
very low-cost solution. “The
average improvement of a dig-
ital pe board that can be
achieved with an EMC simula-
tion tool is about 10 to 15
dBuV/min far field,” claims
Kaiser.

The time needed for a simu-
lation run depends on the size
of the board and on the num-
ber of nets to be calculated. On
a Sun Spare Ultra workstation

Quantic Laborataries Inc

§50-61_ EMC_VPo_R §

v

850-61_EMC_VP113 8%

the amount of radiated en-
ergy, the area of the loop an-
tenna as well as the current
must be decreased. The most
common methods are to add
components such as a series
resistor, reroute the conduc-
tion path network, place the il /
pe-board track on another ] /
layer, or place a component on 3
another board spot. If simula- I
tion is performed during the il |
layout phase, these measures |
can be applied easily, rapidly,
and cost-effectively.

The clock line mentioned

| File Edit Options

Compliance Voltage Waveform Viewer

above forms an oscillating cir-

cuit for some frequencies. To
attenuate the oscillation,

Kaiser’s team loaded the pc- 1. Voltage waveforms for resistor values of 0 Q2 (a), 80 Q (b) and 200
board track that’s radiating € (c). The radiation of the fundomental frequency is 10 dBuA/m with
the most into the simulator. A the 80-C2 resistor. With higher frequencies, a suppression of up to 25

series resistor, whose opti- dBuA/m may be achieved.

. with 128 Mbytes of RAM, a
simulation with 16 address bus
lines and a total of 160 con-
nected components was com-
pleted within one hour, and the
simulation of an entire board
fook just one night. “The simu-
Iation of single nets during the

Quantic Laborstories Inc

TIME

8S80-41 EMC VPo R El

v

85061 EMC_VP113 8%

S optimization process seldom
R  takes more than 5 minutes,”
Wy 0 reports Kaiser.

»

61_EMC_VP120 8%

Kaiser’s team has been

”— ‘\ Bl working on EMC simulation
" Sl {or about two years, and care-

gl fully looked for a system that
el best fit the needs of a large

»

Su-61_EMC_VPe2 801

company like Siemens. The
precondition was always the
same: data had to be imported
from the layout system.
Three programs have been
evaluated: EMC Scan from
Canadian manufacturer

v




Reduce power transistor costs up to
20% in your SMIPS and PFC designs.

Introducing
WARP Speed™ IGBTs.
The only IGBTs fast enough to replace large
MOSFETs in off-line power supplies and PFCs.

Cut the cost of the most expensive components in
your next power supply design by as much as 20%
(the higher the current, the more the savings).
The switch to WARP Speed IGBTSs is

easy. In most cases, it requires no more than

a change of gate resistance. And you can also
shrink your gate drive costs, thanks to WARP

: Speed's lower gate capacitance.
°
sWitch to WARP SPEED IGBTS ARE
TWICE AS FAST AS OTHER IGBTS
WARP Speed IGBTs.
—— — - i
® S I — ! 0 1GB 1S S A N
°
° . A
° < " A ) i
L4 = —: / /4— ¥e (ULTRA FAST I0BTs)
[} -~
A NEW DIMENSION IN 83
SMPS POWER TRANSISTORS : =X
I?agsprlgew?ﬂ?ozg/ 6(02]:"';0:}”] Use Port Number | Voltage (V) | Package | Fox-on-Demond Number §  }--cadeaent ---4"\-:_ ~~~ B o A 1 """"""""
6-10 A IRG4BC20W 600 |T0-220 91652 ARP SPEED
12-18 A IRG4BC30W 600 |T0-220 91629
12-18 A IRG4PC30W | 600 [T0-247 | 91628 Eoff&€150°C Temperature 100ns/div
18-26 A IRG4BC40W | 600 |T0-220 91654 Their speed makes WARP Speed
18-26 A IRG4PC40W 600 |T0-247 91656 IGBTSs ideal for power supply and
26-36 A IRG4PC50W 600 |T0-247 91657 PFC applications up to 150kHsz.
. ®
®
More Power To You.™
°
~ Order your WARP Speed
IGBTs and start saving
today. We'll send you 1
everything you need to ! n Te rn O “ O n O
help you redesign your {
products to make them [ IQR R@CT% I@f
WARP SPEED more profitable.
SAMPLE PACK
www.irf.com/a/3327
READER SERVICE 133 Fax-on-Demand: 310-252-7100 doc# 3327

®
©1997 International Rectifier Corporation o000 00CS® .> For technical help: 310-252-7105
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Elektrische Feldstarke Pogel | dB ...

Frequenz | MHz

2. Even a case that is supposed to be electromagnetically shielded is only capable of shielding
some frequendies. Other frequencies may even be amplified.

Quantic; Quiet from Viewlogic’s Cali-
fornia subsidiary Quad Design; and Co-
moran from a German company named
Incases. As Kaiser points out, after the
first evaluations, Siemens concen-
trated on Quantic’s and Incases’ solu-
tions because their algorithms were a
better fit for Siemens’ needs. “Due to
time pressure, we had to decide on one
of the two tools within two months,”
Kaiser adds. “We chose EMC Scan of
Quantic, and we also contributed inputs
to adapt the early beta version of the
program.”

When Siemens first evaluated the
EMC simulation, the company thought
that one person would have to focus on
nothing but field simulation for 6 to 12
months, which can be quite expensive.
They then began to create libraries
and to simulate, which took an entire
night. The next morning, they called
the design engineer and identified the
three conduction paths on his pc board
that radiated the most. “These were
exactly the same conduction paths
which had been identified within sev-
eral weeks of physical measurements,”
reports Kaiser. “This result convinced
our management to proceed with the
project.”

Kaiser’s team significantly improved
the user interface. He claims that with
the tool, the first positive results can be
achieved after one week, and that the
entire tool can be mastered and con-
trolled after four weeks. However, ade-
signer, whose task it is to run the EMC
simulation, should be familiar with

terms like electrical and magnetic field
as well as FFTs before learning how to
use the simulation software.

Siemens uses the EMC tool within a
mixed virtual prototyping environ-
ment where all the relevant data can be
exchanged between the individual soft-
ware tools. For example, their physical
harness routing program is CATIA3D
from IBM Germany, while Logical Ca-
ble from Mentor Graphics is used for
the intelligent schematic capture be-
cause it has specific capabilities for in-
terconnect and wire harness designs.
The 3D CAD program [-DEAS from
Structural Dynamics Research and
Pro/Engineer from Parametric Tech-
nology also are used.

Design Environment

The new version of a design environ-
ment dubbed EDAnavigator 2.0 from
Xynetix Design Systems Inc., Fishers,
N.Y. (formerly Harris EDA) is now be-
coming more interesting for the design

engineer involved in virtual prototyp-
ing. For example, the EMI tools from
Quantic Labs can be integrated into the
EDAnavigator environment, giving
Quantic tool users the possibility of us-
ing the tools earlier in the design cycle
(pre-route analysis). Siemens has not
yet evaluated this new solution since it
was released this July. According to
Xynetix, EDAnavigator 2.0 provides
an easier-to-use interface for post-lay-
out analysis with the Quantic tool.

Predict And Prevent

Without EDAnavigator, EMI simu-
lation tools like those from Quantic and
Quad Design are only useful for “post-
layout analysis,” meaning that after the
board is placed and routed, you can find
out what you did wrong, then you go
back and fix it.

As Xynetix points out, this “find and
fix” design process is now being re-
placed by a “predict and prevent” de-
sign process, where engineers have
tools to help anticipate problems before
they occur. EDAnavigator is said to en-
able electrical engineers to access con-
straints and resolve conflicts among
them before sending the design to lay-
out, improving product performance
and eliminating iterations. It provides
pre-route analysis for EMI, signal in-
tegrity, and thermal and mechanical is-
sues. It does this by integrating com-
mercial EMI and signal-integrity tools
such as those from Quantic, Quad De-
sign, and Incases into the EDAnaviga-
tor environment, along with its own set
of built-in “Design Advisors.”

The next step is the examination of
the EMC parameters of cases. The
EMC simulation of a pe board within a
case cannot be handled at this point due
to the limited computing power of
workstations. As a result, Siemens
took a board with a single conduction

More about IBIS

ing 1/0 device characteristics through V/I data without disclosing any cir-

IBIS (Input Output Buffer Information Specification) is a method of provid-

cuit/process information. It can be thought of as a behavioral modeling
specification suitable for transmission-line simulation of digital systems and
is applicable to most digital components. IBIS has a “Golder Parser” program
called ibischk2 that parses the model file to verify that the file conforms to the
IBIS specification. This free prorgram, available as object code, has exe-
cutable code developed by contractors for the IBIS Open Forum. All model
files must pass the parser before a model can be released to vhdl.org.
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ICO’s low profile
DC-DC Converters

100 Watts 200 Watts
for AC-DC MILITARY: Outputs 3.3 to 100 VDC
applicat Temperatures Fixed Frequency
put Vibration Single & Dual Outputs
3.3 to 100 VDC Outputs slh(;Ck' ¥ 5
Single/Dual Isolated Outputs Humidity
Altitude

P Inputs

Terminal Strips/PC Board Mount

68 Standard Single and Dual
Models

Outout V o

} to 1000 Outputs Standard

3.3 Du i Only 0,200 Height
0.500" X 0.500” X 0.340" No Output Capacitor Required
Surface Mount 64 Standard Models

) to S00 VOC Outputs

Military Temperatures

Military Components 1 t : ?é”gg% 8\*/ Bgallnopﬁ:pms

6 VDG

Wide Input Range 5-36

Single and Dual Isolated Outpul:s

Military Components/Military Temp Range
Output Voltage to 5,000 VDC
7 Different Input Voltages w t
1.120" X 2.250" X 0.500" a

COTS/Industrial/Military
All with PIN to PIN Compatibility
Whether Your Requirements Are Board Level Or An Entire Power System,
PICO Can Meet Your Needs With Our Catalog ltems Or Optimize Your
Circuit With Special Designs— Over 1500 Standard Models
Send direct for Free PICO Catalog.
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» Wattls

For engineering assistance or to place an order Call Toll Free 800-431-1064 =R

=& 8| PICO Electronic
s \! I ~Y ot & Fal ~
54, | FIC Electronics, Inc.
Visa and Master Charge Accepted
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 914-699-5514  FAX 914-699-5565
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Download your
FREE working Demo Kit
from www.intusoft.com

Software that makes Transformer and Inductor Design Easy!
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New Circuit Design Tools
We found it!
The missing link for CAE software.

Featuring configurable schematics with
access to all IsSpice simulation prop-
erties; gone are the days of copying
schematics to make new test setups or
to run different kinds of simulations.
Now, use your schematic as a design

¢ Design Validator

notebook, document key circuit configu-
rations and component test data with
the same drawing used to define your
production design. Go even further and
design production acceptance tests and
fault isolation procedures. Here's the
new product line up.

Design Validator sets a new standard for project continuity and design verification. Use
the IsSpiced analog and mixed mode simulator to automatically test and record circuit
behavior. You can easily set limits and alarms that monitor design progress

¢ Test Designer

The ATE specialist’'s standard produces acceptance test designs and fault diagnostics.
Includes interactive and automatic methods for test sequencing and test synthesis.

Net Lt Prove
191518

MODEL L#
+ an_cer =

9
15 ¢ ICAP/4Rx

Paramete

31415
1

¢ ICAP/4Windows

The Professional's Design Standard

0 The prescription for
reduced complexity, a
23 carefully crafted feature
1 set that gets you started at
a reasonable price.

{Open Loop
SateT oS tart

¢ |ICAP/4Power

The Power Specialist's Standard

Download your free lsSpice simulation kit, ¢ ICAPI4RF

App notes and model libraries
from our Web Site:
www.intusoft.com

The RF Specialist’'s Standard

PO Box 710 San Pedro, CA 90733-0710
Tel 310-833-0710 Fax 310-833-9658
email: info®intusoft.com
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path and simulated the radiation of the
case. “Currently, such a simulation still
takes one month,” says Kaiser. “How-
| ever, we're jointly working with Quan-
| tic on a faster tool.”
| To start work now, Siemens simu-
i lated the antenna without the case and
kept the result for reference purposes.
They then simulated the entire system
and subtracted the results they
achieved with the antenna only (F'ig.
2). It shows that the case shields only
some frequencies and even amplifies
other frequencies. ,
As a result, the question becomes: |
why does a shielding case amplify some
firequencies? The answer is quite sim-
ple. At 320 MHz, the slot length of the
case is exactly one-half a wavelength.
Every peak on the diagram can be as-
signed to a specific structural part of
the case. These results create new
questions because in terms of EMC, it
would be good if a case only had a mini-
mum number of slots; however, in
terms of cooling, the slots are needed.
Cables leading into a case also influ-
ence a system’s electromagnetic per-
formance. The part of the cable within
the case is a receiving antenna and the
exterior part is a transmitting aerial for
| radiated signals generated within the
case. “Now we know why it radiates,
however, we are working on what we
can do against it,” Kaiser comments.
Even though EMC simulation of en-
tire systems requires a lot of comput-
ing power, it can be handled quite fast
because parallel computing can be used
effectively. Every frequency may be
calculated by another computer. Until |
now, parallel computation was prob-
lematic because the computers had to
wait for results from other computers.
But here, it is possible to transfer the
relevant data for 5 seconds, calculate
for two hours, and then transfer back
the data for 5 seconds.
Kaiser concludes: “We can say that
EMC simulation helps to significantly
, reduce the amount of physical mea-
1
|
1
|
l

surements needed in the laboratory,
however, it will not replace physical
measurements by 100%.” ‘

Alfred Vollmer |
| How VALUABLE CIRCLE
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SLIGHTLY 527J 1



How did we improve

upon the world’s Atk ok

#1 comprehensive

PCB design solution?

(Ol
G- SpEED VE

& G
“OALTEAM DF o
N ;

1.+
TO-CAM INTECR- S

e
Fe .‘ FABR)(‘ATK)N’ ASSEMBLy

o DESIGN
) w*
Gry
REUSE

(0)
/L'

£ ManUEAGEE

oy e
! EMANUFAGED Y

There are plenty of reasons why Board Station” with Design Archiect s the world’s leading comprehensive PCB design solution.
And with this new release, there are even more. I Including 1 brg one - Boud Station and Design Architect now run on PCs,
too. The new release offers comparable performance, identical Jook -md-fecl, and full cross-platform file and library compatibility

on both Unix and NT. And that makes Board Station the wdead board design package regardless of whether you’re working on

Unix, on NT, or in a mixed Unix/NT environment. | But thvs st one way we've changed and improved a great package.
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EDA WATCH

Windows NT Vs. Unix: The Road To
Abilene Is Paved With Customization

uch of the talk these days in the
M EDA world revolves around the

importance and future of Win-
dows NT versus Unix, especially in the
pe-board design corner. As a pragma-
tist, [ have always been more con-
cerned about the productivity and cost-
effectiveness of the application tools
than the platform on which they reside.
All computing platforms and their op-
erating systems have value, but they
are simply tools, not battlegrounds for
ego, elegance, or holy wars.

In the 1970s and ’80s, EDA tools
were sold, using traditional sales meth-
ods, directly by their developers to
very large corporate clients. That is, a
salesperson would bypass the design
department and call on corporate infor-
mation centers, group vice presidents,
orif he or she was really lucky, the pres-
ident. The deals often were signed dur-
ing a Palm Springs golf junket or a
cruise to the Bahamas. The engineer-
ing management and their design staff
would have to live with these decisions,
most often at enormous costs per seat.
If the “sell” happened at that very high
level, price was no object—with easy
Jjustification for buying more seats.

The learning curve was a non-issue.
And, for any integration issues, there
was always that ready and willing,
ever-growing consulting group down
the hall or on-site at the EDA vendor
that added to operating overhead. If
the sell was made at a lower level—say
to adivision vice president or corporate
information systems director—and the
tools turned out to be less than ade-
quate or too expensive, everything was
hush-hush. Reputations and job titles
were at stake. It was not so easy in
those days to admit mistakes and sug-
gest that perhaps better cost-effective
replacement tools were available.

These lower-level decision makers
would spend more time justifying why
the decision was good than working to
keep up with advances or new products
that may have been better choices. It
was easier to just keep buying into the
original decision. And, we can’t com-
pletely leave out the users, either. Once

someone invests an enormous amount of
time in a long learning curve, it’s hard to
think about going back to the training
lab while under great pressure to launch
products. So for many reasons, once in-
stalled, these EDA tools were very diffi-
cult to unseat. As a result, there are
thousands of high-end (i.e., expensive)
Unix seats still in use, with enormous
annual maintenance contracts protected
by decisions made years ago.

Why is NT becoming the destination
platform of choice? Even if you dis-
count the price/performance return on
investment (ROI), which is often over-
whelming, there are other reasons why
NT is attractive for vendors and users.
In a corporate enterprise, PCs are
most likely to be found on the desks of
all the administrative, sales, market-
ing, operations, and manufacturing
groups. Information systems organiza-
tions must maintain both Unix and PC
worlds in engineering groups because
the engineers need PC access to the
rest of the enterprise. That’s expen-
sive, and mixed computing environ-
ments are nightmares. As Windows
penetrates the business side of an orga-
nization, becoming more robust and
compatible along the way, it will natu-
rally penetrate the rest of the business.

The ROLI for vendors and customers
going to NT is significant. Say we have
an application, EDA or other, and the
customers want to be able to attach doc-
uments to their designs. In
Windows/NT, on an application written
using object technology, the vendor de-
veloper would use NT tools such as
OLE or ActiveX with all the underlying
functionality already written by the op-
erating-system vendor (Microsoft), sim-
ply focusing on the higher-level function.
For the same requirement on a Unix ap-
plication, the developer would have to
design and write all the lower-level code
before working on the desired function.
Unix is very flexible and powerful, but
at the same time, this creates additional
development and support costs.

The vendor can deliver a function to
the customer faster and cheaper, and
with less long-term maintenance cost us-

ing NT. The user gets an easy-to-install
system that not only performs the de-
sired function, but does it like his or her
other applications. This means smaller
learning curves; after all, Drag and Drop
is Drag and Drop whether it’s your
spreadsheet, word processor, analysis
program, or Internet connection.

Can your employees really afford to
learn the idiosyncrasies of the implemen-
tation of each application in Unix? Even
in engineering the term “casual user” is
becoming more prevalent. The engi-
neer’s tasks throughout a project life cy-
cle are so varied that he or she can't af-
ford to be a master of each application.
But, if the paradigms are similar be-
tween all the applications, productivity is
sufficiently improved by not having to go
to the manual every time an application
is opened. For doubters out there, sit
down with three different vendors’ Unix
applications and three different Win-
dows/NT applications and try it yourself.

This dilemma brings to mind an old
story, “The Road To Abilene.” I'll spare
you the details and give you the short
version. A family living in West Texas
took a long drive into Abilene after
church one Sunday for ice cream. By the
time they arrived home, with everyone
frustrated and irritable from the long,
hot drive in a crowded car (with no air
conditioning), it was discovered through
finger pointing and argument that no
one really wanted to go in the first place.
Someone had just mentioned how good
ice cream would taste and, because none
of the folks bothered to say what they
really thought, they all ended up on a
round-trip to Abilene. Lots of EDA tool
customers have been on that long road.

Starting in the late 1980s, some
EDA entrepreneurs envisioned a mar-
ket needing more cost-efficient tools on
a platform that just happened to be
widely-available: the PC. Like any
technology, the first entry into lower-
cost tools did not have the capability of
more mature products, and were
adopted on price points alone. Remem-
ber the first car that Honda sold in the
U.8S. 25 years ago; a Civic, pocket-sized,
dependable, and listing under $20007?

But these tools have evolved rapidly,
thanks in part to low-cost program-
ming and compiling tools, and friendlier
programming languages. The tools
now available on Windows NT are very
sophisticated and capable. And, PC
hardware has come a long way. The
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Preamble 1800 Series stand-alone
differential amplifiers are designed to
function as signal conditioning pre-
amplificrs for your oscilloscope, spec-
trum or network analyzers.

Model 1855 combines Gain, High
CMRR, Very Fast Overdrive Recovery and
Wide Common Mode Range to simplify
direct measurement of such difficult
signals as a switching supply upper gate
drive

Model 1822’s X1000 Gain can extend
your scope’s sensitivity to 1uV/div and
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bio-medical and other physical
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the 1822.
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and X1000 attenuation factors and
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They facilitate differential measurements
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The 1800 Series sport the industry’s
widest common mode range; limited only
by the probe’s voliage rating.

Measurements in off-line switching power
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The 1800 Series allow the individual DAC
steps to be examined at any point on the
wave-form and measured to 52 digit
resolution.
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sales channels now for those visionary
EDA entrepreneurs often include re-
gional value-added resellers who are
usually engineers selling to engineers.
They are mindful of service, cost-effec-
tiveness, quality, ease-of-use, and just
plain old getting the job done.

As Microsoft, Intel, and Internet-
based vendors continue making unpar-
alleled advances in quality, price, per-
formance, and interoperability, Unix
EDA tool developers argue over stan-
dards, academic operating-system pa-
pers, and why those PCs will never sur-
vive. Now it’s the 1990s, and many of
the EDA tools in use arrived on a cus-
tomer’s dock by way of a round-trip to
Abilene. These mature products have
tried to stand on their laurels, but have
not progressed at the same rate. And,
the decision maker doesn’t want to jus-
tify why it may be time to look at other
solutions—that is, if he or she is still
around. That decision maker will point
to the gigantic investment made in the
user’s learning curve and in customiza-
tion and say, “let’s just stick it out and
hope our vendor finally makes good on
those promises to take us forward with
lower-cost, better-integrated, and
more productive tools.”

So, all the argument and issues in
the EDA world these days aren't really
over NT versus Unix. Rather, it’s how
1970s and 1980s-style vendors can up-
grade their product’s price-perfor-
mance rating, and how they can accel-
erate their sales strategies tobe a
1990s-style vendor. Until they figure all
that out, their customers will still be
heading to Abilene. In today’s business
environment, one thing I'm sure of is
that none of them are out working on
the golf course or in the Bahamas.

Contributed by Jerry Burwell, vice
president of Engineering at ACCEL
Technologies Inc., San Diego, Calif.;
(619) 554-1000. Burwell has been with
ACCEL since 1991. His was previously
in management positions in CAD devel-
opment at GE Calma, and UCC and T1
in Dallas. He holds a BS in Applied
Mathematics and a CS from the Univer-
sity of North Carolina, Charlotte, N.C.
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observe and report the latest breakthroughs

in EOEM technology. By providing this infor-
mation, Electronic Design has been the strategic
partner of system designers and suppliers for the past
45 years, helping to bring them together so they can
deliver more competitive products to market faster.
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M Exploring the world of digital, logic, memory, and microprocessors

The System-On-A-Chip:
It's Not Just A Dream Anymore

High-Density Processes, Multiple Memory Technologies,
And Mixed-Signal Capabilities Combine To Realize What

Was Once Unattainable.
Dave Bursky

ntegrating a complete system solution on a single
I chip is getting easier, thanks to a confluence of
| ¥ technologies and tools that provide the desired
density, process technologies, circuit building
blocks, and design and analysis capabilities. Yester-
day’s multimillion gate system is today’s single-chip
solution, and future solutions will let designers com-
bine tens of millions of logic gates, 100 Mbits or
more of DRAM or sev-
eral megabits of SRAM
or flash memory, and
mixed-signal functions
onto a single chip.

To make such de-
signs possible, semicon-
ductor manufacturers
are putting into place
deep-submicron CMOS
processes that tout
drawn feature dimen-
sions ranging from be-
tween 0.25 t0 0.21 um,
which will typically
yield effective. gate
lengths of between 0.15
and 0.18 pm. With such
small features, transis-
tors will dissipate much
less power and switch faster, since parasitic capaci- Art Courtesy:
tance and other performance-detracting factors SGS-Thomson
have been reduced. Lower operating voltages also
will be required since the smaller transistors will
use thinner oxide layers and electric-field stresses
across the oxide must be reduced. As a result, these
new generations of logic circuits will require supply
voltages of 1.8 and 2.5 V with 3.3-V-capable I/0 lev-
els, rather than the 3.3- and 5-V supply levels that
are commonly used today.

SPECIAL
REPORT

o7
CB 45000

One of the largest challenges facing chip manu-
facturers is the daunting task of interconnecting
the millions of gates and megabytes of memory on
the chip. To do this, new metallization schemes that
allow five or more levels of interconnections, with
pitches of 1.25 um and even tighter on the first few

layers, will provide the connectivity required. Ad- |

ditionally, new planarization schemes such as chem-
ical-mechanical polish-
ing flatten the oxide
layer between metal
layers to provide an
even surface for the
next lithography step—
eliminating potential
optical distortion when
the next layer’s patterns
are formed. Simply put,
the flatter the surface
and the more precise
the lithography, the
finer the dimensions
that can be created.

The large area of some
of these systems-on-a-
chip—often approach-
ing an inch on a side—
usually means the
performance of the designs is dominated by propa-
gation delays rather than by the basic gate delays of
the logic elements. Therefore, metal resistance is an
important issue as the lines get thinner and longer.
Advanced metal combinations such as aluminum-
copper or multilayer metal sandwiches will provide
lower-resistance interconnections that are less
likely to suffer from metal-migration, and will re-
sult in higher reliability.

Interconnections, of course, are just one of the
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challenges that chip designers and sili-
con manufacturers must face. Design-
ing systems that employ millions of
gates is a critical architectural chal-
lenge. So is thorough testing of these
before fabricating the silicon. To solve
some of those issues, designers are de-
veloping large libraries of reusable pre-
designed and pretested functions—in-
tellectual property (IP)—that can be
repeatedly deployed in various system
designs; some without change, and
some with modifications.

Many functions are available in the
ASIC manufacturer’s design libraries
as well as from independent IP suppli-
ers. Designers can select from various
licensed architectures of RISC CPUs
from companies such as Advanced
RISC Machines, IBM, MIPS Technol-
ogy Div. of Silicon Graphics, Motorola,
and Sun Microelectronics. They also
can have DSP building blocks from
The DSP Group, Lucent Technologies,
Motorola, Siemens, Texas In-

struments (T1), and others, as —

o
\

well as many internally devel-
oped functions, such as data
communications and network
controllers, ATM segmenta-
tion and reassembly blocks,
and universal serial bus
(USB) controllers.

One of the most sought-af-
ter blocks that has become al-
most every large company’s
mantra is the DRAM. Such a
memory block provides de-
signers with high-density on-
chip storage—typicaily four or
more times the density possi-
ble than with static memory
cells. Although some designers
feel integrating DRAM onto a
logic chip will drive costs down
and will make possible full digi-
tal systems-on-a-chip, such
chips will actually cost more
than than their discrete alter-
native of the CPU plus mem-
ory and other functions.

Rather than view the
DRAM as a cost-reducer, em-
bedded DR AM blocks should
be viewed as an opportunity
to rearchitect traditional sys-
tem designs and provide
value-added capabilities. The
rearchitecting should be done
to take advantage of the abil-
ity to integrate DRAM blocks
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with almost any word width—38, 16, 128,
1024 bits, and so on. With pinout restric-
tions removed, very wide on-chip buses
can be used to rapidly move data from
function to function. That would allow
more efficient system operation, vesult-
ing in higher system performance with-
out large external buses.

Standardizing Interfaces
As part of the wave of interest in IP,

a new industry organization—the Vir- 1

tual Socket Interface Alliance
(VSIA)—is helping promote some stan-
dardization and provide guidelines for
the interfaces to blocks of IP that mem-
bers would either create or use (see
“Unifying the system-chip industry.” p.
114%). By promulgating some type of
standardization, it should become eas-
ier for blocks of IP from multiple
sources to be combined by the system
designer and accepted for use by vari-
ous silicon manufacturers, rather than
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W PLUG
CONTACT

1. Very planar inter-metal layers are possible on this multilayer metal
process developed by LSI Logic Corp. for its 0.25-um G11 ASIC
process (a). Tungsten plugs, chemical-mechanical polishing, salicided
source/drain contacts, and shallow trench isolation are all put to
work by VLS| Technology Inc. in its 0.25-.um ASIC process (b). The
shallow trenches improve circuit packing density by providing
isolation between adjacent transistors.

lock the designer to just one company
that has the only process capable of fab-
ricating the block. This also will broaden
the choice of functional blocks available
to the system designer, since the mixing
and matching of blocks from various IP
suppliers would be an easy task.

Software tools that can generate
variable-size blocks of memory, an n-bit
data path or n-bit multiplier, or some
other regular function, also are key tools
for today’'s designers. And picking up a
tremendous amount of momentum are
the high-level design languages (HDl.s)
such as VHDL and Verilog, which let
designers specify functions. The result-
ing code from the compiled HD Lis can
then be passed on to logic-synthesis
tools that will create the circuit netlists
based on a closely coupled cell library.

As aresult, system-on-a-chip de-
signs are practical only when the tools,
IP (design libraries), and the advanced
high-density processes come together.
Many companies are now de-
veloping such combinations,
either with their own soft-
ware and IP, or by combining
i “best-of-class” tools and IP
from multiple suppliers (see
“Verifying system-on-a-chip
designs.” p. 116). Some ASIC
suppliers are focusing on digi-
tal-only solutions, while some
also can handle mixed-signal
functions.

Recent announcements from
LSI Logic, Lucent Technolo-
gies, NEC, Samsung, Texas
Instruments, Toshiba, and
VLSI Technology have fo-
cused on advanced processes
capable of supporting com-
plexities of 8 to 10 million
gates, up to 140 Mbits of
DRAM, or several megabits of
SRAM or flash, and analog
blocks such as comparators,
analog-to-digital converters
(ADCs), and digital-to-analog
converters (DACs). However,
one process technology does-
n’t always solve every de-
signer’s system problem. As a
result, several companies have
developed multiple versions of
their processes—one version
optimized for high density, the
other for high speed.

One such combination, avail-
able in the G11 product family
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~ Manufacturers of System-On-A-Chip ASICs

Fujitsu Microelectronics ~ Hopewell Junction, NY (408) 730-5900 http://www.sec.samsung.com Toshiba America
Inc. 12533-6531 hitp://www.mitsubishichips.com  CIRCLE 502 Electronic Components
3545 North First St. (800) 426-3333 CIRCLE 499 Inc.
San Jose, (A 95134 http://www.chips.ibm.com $GS-Thomson 1060 Rincon Circle
(800) 642-7616 CIRCLE 496 NEC Electronics Corp. Microelectronics Inc. San Jose, CA 95131
http://www.fujitsu.com 2880 Scott Blvd. 55 0ld Bedford Rd. (408) 526-2533
CIRCLE 493 LSI Logic Corp. Santa Clora, CA 95052-8062  Lincoln, MA 01773 http://www.taec.com
1551 McCarthy Blvd. (408) 588-6000 (617) 259-0300 CIRCLE 506
Hitachi America Ltd. Milipitas, CA 95035 http://www.el.nec.com http://www.st.com
2000 Sierra Point Parkway ~ (408) 433-8000 CIRCLE 500 CIRCLE 503 VLS| Technology Inc.
Brishane, CA 94005-1819 http://www.lsilogic.com 1109 McKay Dr.
(800) 285-1601 CIRCLE 497 OKI Semiconductor Symbios Logic San Jose, CA 95131
http://www.hitachi.com America 2001 Danfield Court (408) 434-3000
CIRCLE 494 Lucent Technologies Inc. 785 N. Mary Ave. Fort Collins, CO 80525 http://www.vlsi.com
555 Union Blvd., Rm. 30L-  Sunnyvale, (A 94086-2909  (800) 856-3093 CIRCLE 507
Hyundai Electronics 15P-BA (408) 720-1900 http://www.symbios.com
America Allentown, PA 18103 http://www.okisemi.com CIRCLE 504 Virtual Socket Interface
3101 N. First Street (800) 372-2447, dept.R39  CIRCLE 501 Alliance
San Jose, CA 95134 hitp://www.Jucent.com/micro Texas Instruments Inc. 15495 Los Gatos Bivd,, Suite B
(408) 232-8000 CIRCLE 498 Samsung Semiconductor 13500 N. Central Expressway  Los Gatos, CA 95032
http://www.hyundai.com Inc. P0. Box 655474, MS 57 (408) 356-8800
CIRCLE 495 Mitsubishi Electronics 3655 N. First St. Dallas, TX 75265 http://www.vsi.org
America Inc. San Jose, (A 95134 (800) 336-5236 CIRCLE 508
IBM Microelectronics 1050 East Arques Ave. (800) 423-7364 http://www.ti.com
1580 Route 52, Bldg. 504 Sunnyvale, CA 94086 CIRCLE 505

from LSI Logic, consists of what the
company calls a mix-and-match archi-
tecture that allows up to 8.1 million us-
able logic gates (the equivalent of 11 In-
tel P6 CPUs) on a single chip. Based on
two different cell structures and associ-
ated libraries, the process allows de-
signers to mix and match the cells from
both libraries to meet the varied system
demands. The high-performance li-
brary is optimized for 2.5-V operation
for maximum performance, while the
high-density library operates at 1.8 V to
minimize power dissipation and allow
higher gate density. Power dissipation
per gate ranges from about 30 nW/MHz
for the low-power cells to 250 nW/MHz
for the high-performance cells. Cores
from the company’s CoreWare library,
or other blocks can be implemented in
either a library and brought into the
system design.

To make the chips, LSI Logic em-
ploys up to six levels of metallization
with metal-to-metal spacings as tight
as 0.7 um (Fig. 1a). That tight spacing
also makes possible dense SRAM cells
that will allow designers to pack up to 8
Mbits of SRAM (about half the chip
area) onto a system chip. The com-

pany’s design tools provide a hierarchi-
cal design methodology that permits
timing closure on complex designs be-
yond 2 million gates in the shortest pos-
sible time. The methodology also can
achieve maximum performance by
routing performance-critical clocks,
global interconnects, and power and
ground lines on wider-pitch, low-resis-
tance metal traces.

LSI Logic has signed a deal with Mi-
cron Technology to embed Micron’s
DRAM structures on chips fabricated
with the G11 process. By mid-1998,
LSI Logic expects to have the Micron
0.25-um DRAM process integrated
into the ASIC design flow. The process
will allow designers to combine up to
128 Mbits of single-transistor memory
cells along with 8.1 million gates of
logic. The first chips to emerge from
the joint process will operate from ei-
ther 2.5- or 3.3-V supplies. Both Micron
and LSI Logic will manufacture the
merged technology chips. And, to help
designers get the most out of the
process capabilities, LSI Logic also ac-
quired Mint Technology, a company
that specializes in system architecture
and system-level design verification.

A slightly different tack has been
taken by VLSI Technology which has
developed, in conjunction with Hitachi,
two processes that each have their own
libraries rather than two cell struc-
tures based on a single process. The
VSC9 and VSC10 processes are based
on 0.25- and 0.20-um minimum fea-
tures, respectively. Both support 3.3-V
I/0 levels, and both deliver the same
chip densities and have the same basic
gate delay of 35 ps (inverter stage), but
have been optimized differently.

Maximum logic complexity possible
with the processes hits 18 million gates
on a 22-by-22-mm chip, almost three
times the complexity possible with the
company’s 0.35-um process that em-
ploys a 1.4-um minimum metal pitch.
The 0.25-pm process focuses on high-
speed applications operating at 2.5 V,
while the 0.20-um series minimizes
power consumption and operates at 1.8
V. With advanced packaging technol-
ogy, designers can get 1/0 pin counts
ranging from 80-lead quad-sided flat
packages to 1200 connections using flip-
chip ball-grid array packages.

The power per gate on the VSC9
process is just 40 nW/MHz and half that
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for the VSC10 process. Up to six levels
of metal interconnections with tungsten
plugs and chemical-mechanical polish-
ing providing planarization, can be de-
posited on pitches as small as 0.85 pm,
and shallow-trench isolation is used to
minimize transistor-to-transistor spac-
ing, allowing designers to pack up to
40,000 gates per mm? (Fig. 1b). Rather
than focus on DRAM technology for on-
chip storage, designers at VLSI Tech-
nology shrunk the static RAM memory
cell to less than 10.5 pm?2, which would
allow a considerable amount of memory
to be integrated on the chips.

On the other side of the Pacific, Hi-
tachi has released the HG73M cell-
based ASIC design suite. The cell-based
design approach integrates up to 140
Mbits of DRAM (with 100-MHz system
operation) with high-speed 16-bit H8S
or 32-bit SuperH RISC processors, and
5 million logic gates that can operate at
150 MHz. For the DRAM blocks, Hi-
tachi designers developed a micro-mod-
ule architecture that lets system design-
ers more tightly match memory module
size on the custom chip to the needs of
the application. Each embedded DRAM
block can be configured with 1to4 Mbits
in 256-kbit increments, and multiple
blocks can be concatenated or used inde-
pendently on the chip. Embedded flash
memory can be added to chips designed
with the HG73M process, but initially,
the choice will be one or the other. A fu-
ture process enhancement will allow de-
signers to mix logic, DRAM, and flash
memory on the same chip.

Gate arrays, embedded arrays, and
cell-based designs can be done with the
TxC6000 Timeline Technology 0.18-um
CMOS process that Texas Instruments
(TT) unveiled last year. The TEX6000
embedded array family and the
TSC6000 standard-cell-based family al-
low designers to craft custom solutions

that very efficiently use silicon with
large blocks such as DSP chips, net-
work control and interfaces, and 8- or
10-bit video ADCS and DACs.

The TI process is targeted at low-
power applications and employs a high-
density cell architecture that will allow
a 90% reduction in power versus exist-
ing ASIC products by running the logic
core at levels below 1-V and using
small-swing I/0 levels. With the core
running at 1.8 V, the logic gates typi-
cally dissipate about 25 nW/MHz, and
can operate with loaded gate delays of
about 60 ps (fanout of 2). Up to 30 mil-
lion gates and 1800 I/O signals can be
integrated and then interconnected
with up to six levels of metal.

Modularity For Flexibility

A highly modularized process ap-
proach developed at Lucent Technolo-
gies allows precision analog circuitry to
be integrated side by side with biC-
MOS structures, flash memory, high-
density SRAM, and, by mid-1998,
blocks of embedded DRAM. Based on
0.25-um minimum feature sizes, the
modular process has a base number of
masks required for standard CMOS
logic (17 masks). Designers can then in-
crementally add technology-specific
steps in the process flow to integrate
biCMOS circuits, flash memory, or pre-
cision analog functions (F4g. 2). The lat-
est version of the process also is more
mask-efficient than the company’s pre-
viously released 0.35-um process, re-
quiring fewer mask steps, thereby pro-
ducing slightly higher yields.

Two versions of the modular process
are available—the LV250C series,
which is optimized for 2.5-V operation;
and the HL250C, which is optimized for
3.3-V systems. The LV series employs
drawn gate dimensions of 0.24 pm and
logic gates in the family consume 120

0.5-,m CHOS Analog BICHOS Flash
nasks) [~ (3masts) (6 masks) (8 masks)

0.35-um CMOS malog | [ sicwos SRAM Flash
(17 masks) (3 masks) (3 masks) (2 masks) (7 masks)

025umeMos | [ malog | [ mowos | [ sam ][ Fam
(17 masks) (3 masks) (3 masks) (2 masks) (5 masts)

2. This modular process flow, which starts with o 17-mask base, allows Lucent Technology to
aatt 0.25-um ASICs. Steps can be added for integrating analog functions, biCMOS circuitry, flash
memory, ond high-density SRAM on the same chip.

nW/MHz, while the HL series has 0.32-
um minimum features and its logic
gates consume about 210 nW/MHz
apiece. Top operating clock frequencies
of the families are 300 and 250 MHz, re-
spectively, for the LV and HL options.
For LV-family designs, the memory op-
tion list includes up to 4 Mbits of
SRAM, 8 Mbits of flash, up to 8 Mbits of
ROM, and 4 to 8 Mbits of embedded
DRAM. It also includes compiler-based
memories such as multiport SRAMs,
FIFOs, CAMs, and register files that
are part of the company’s Silicon Suite
design library.

It’s also possible to mix and match
megagates of logic, megabits of
DRAM, flash memory, and analog func-
tions on a chip using 0.35- and 0.25-um
processes from Motorola, SGS-Thom-
son, and Symbios Logic. Motorola,
however, has shifted away from offer-
ing generic ASIC design capabilities to
the open market. Instead, it has distrib-
uted its process know-how and tools to
company divisions that focus on market
segments (consumer, communications,
computing, ete.). Designers can then
draw on the ASIC resources to craft
system-on-a-chip solutions for sale as a
“catalog” item, or custom solutions to
fit a specific customer’s needs.

Both SGS-Thomson and Symbios (in
conjunction with its parent company,
Hyundai Electronics Industries) have
created 0.35-um CMOS processes and
library and tool suites that will allow
them to craft ASICs with up to 2 Mbits
of DRAM and over 1 million gates. The
SGS HCMOS6 and the Symbios SYM9
processes are optimized for 3.3-V oper-
ation, employ up to five levels of metal-
lization, and offer 5-V tolerant 1/0 lines.

The CB45000 cell library developed
by SGS-Thomson for the HCMOS6
process includes over 500 small-scale
logic cells and a wide range of complex
functions such as DSP cores and 32-bit
RISC microprocessors. Special atten-
tion was paid to testability. The library
supports JTAG boundary scan and in-
cludes the necessary macrocells for
both edge- and level-sensitive scan de-
sign. Built-in self-test options also are
available for the blocks of memory cre-
ated by memory-generation tools.

The design library developed by
Symbios for its SYM9 process includes
over 325 digital core cells including
SCSI storage controllers, data net-
working building blocks, and many
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other functions, and an extensive selec-
tion of mixed-signal cells. Symbios and
Hyundai also are collaborating to de-
velop the next-generation 0.25-um
process for denser circuits.

Also in place at IBM is a 0.25-um
ASIC capability based on a process re-
ferred to as SA-12. The process allows
designers to pack up to about 3.5 million
usable gates on a chip along with large
blocks of static RAM, RISC processor
cores, and other functions. Optimized
for 2.5-V operation, it can interface to
systems with 3.3-V /O signals. Individ-
ual gates in the series dissipate about 80
nW/MHz for the low-power library,
while the standard library gates con-
sume about 180 nW/MHz. Prior to the
release of the process, IBM released the
CMOS 5X process, which employs 0.35-
um minimum drawn dimensions and
could integrate up to about 1.6 million
usable gates.

DRAMs Go Synchronous

Allowing blocks of compiled SRAM
and embedded synchronous DRAM on
its gate arrays or in its cell libraries,
NEC has crafted three families of logic
circuits, all based on a 0.18-um (effective
gate length) process—the CB-C10 se-
ries of cell-based circuits, the EA-10 se-
ries of embedded arrays, and the
CMOS-10 series of gate arrays. The
EA-10 and CMOS-10 families can sup-
port complexities up to 7 million gates,
while the CB-C10 process allows up to
20 million gates on a chip. For high-per-
formance systems, the chips can oper-
ate at clock speeds of 300 MHz and on a
per-gate basis consume as little as 40
nW/MHz when powered by a2.5-V sup-
ply. Second-generation cell libraries and
silicon will be recharacterized for opera-
tion at 1.8 V for lower-power operation.

One unique aspect of NEC’s design is
a compact I/O buffer that can be laid out
on a 40-pum pad pitch. That results in a
maximum I/O density of over 2000 I/0
pads per chip. And, like most other
ASIC offerings, the 1/0 signal modes
available on the chip include low-voltage
differential signaling, high-speed trans-
ceiver logic, the PentiumPro version of
Gunning transceiver logic (GTL+),
pseudo-ECL, stub-series transceiver
logie, Rambus, and popular bus inter-
faces such as USB, IEEE 1394, PCI,
and AGP (advanced graphics port).

A third-generation ASIC process
based on 0.25-pm features, the TCD-40,
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3. The cell-based array architecture in OKI Semiconductor’s 0.35-um cell-based and gate-array
based designs consists of several blocks of compute cells. Each cell contains eight transistors
optimized for logic functions (four p- and four n-channel devices) grouped with one drive cell that
contains two p- and two n-channel devices optimized to handle heavy loads. These compute and
drive cells are then “mirrored” to form larger tiles that are then laid out on the chip.

was released earlier this year by
Toshiba to make the ITDRAMASIC
family of ASICs. It allows up to 128
Mbits of single-transistor (1-T) embed-
ded synchronous DRAM (based on a
trench-capacitor storage cell) that can
operate at clock rates of 166 MHz. Be-
cause the trench cells are in the silicon
rather than on top of the silicon, they’re
inherently more immune to noise and
soft errors and provide a more-planar
topology onto which additional layers
of oxide and metal can be deposited.
Both embedded-array (TCD40E) and
standard-cell (TCD40C) design options
are available.

Although not offering the millions of
gates that other companies claim to de-
liver, Toshiba expects that a typical
chip would pack about 410k usable
gates and 32 Mbits of memory. The
logic gates are available in two perfor-
mance options—high speed and stan-
dard, with the high-speed option offer-
ing 80-ps loaded gate delays, and the
standard version providing 113-ps
loaded delays (2-input NAND with a
fanout of five). The standard logic fam-
ily is designed for operation from a 3.3-
V supply, while the high-speed option
operates from a 2.5-V supply. Power
consumption for the logic gates is typi-
cally 290 nW/MHz for the standard

family and about 170 nW/MHz for the
high-speed series.

The TCD40 process also has a
slightly less-dense cousin based on 0.35-
um minimum features that can also
handle the single-transistor-cell DRAM
blocks—the TCD20 series, which al-
lows up to 32 Mbits of embedded syn-
chronous DRAM and can operate at 133
MHz. For logic-intensive applications, a
3-T DRAM memory cell that doesn’t re-
quire the trench processing can be used
in lieu of the 1-T cell on the 0.35-um
process—the TC220E/C series. The
penalty is lower density and lower per-
formance—only 1 Mbit of the 3-T based
DRAM that operates in an EDO access
mode ean be embedded on a chip. An
upcoming process will shrink features
t0 0.25 um and allow up to 2 Mbits of 3-T
DRAM storage to be integrated.

Banking on its own DRAM capabili-
ties, Samsung also has crafted an ASIC
design suite. The suite is based on its
KG gate arrays, the STD90 standard
cell series, and the MDLY0, a merged
DRAM and logic process that allows up
to 24 Mbits of embedded synchronous
or EDO DRAM to be integrated with
several million gates of logic. The initial
versions of the processes are imple-
mented with 0.35-um minimum fea-
tures and operate from 3.3-V supplies
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vet offer 5-V tolerant I/Q lines, or from
2.5-V supplies with 3.3-V tolerant I/0
signals. With the process, functions
such as the ARM7TTDMI (Thumb)
processor can run at 60 MHz, while a
core like the Oak DSP can clock at 80
MHz—both a 50% speed improvement

| over versions fabricated in the com-
| pany’s 0.5-um process.

Already offering products with em-
bedded DRAM, Mitsubishi Electric of-
fers its 0.35-um design library that in-

cludes a 32-bit RISC processor, the
M32R/D, as well as many other mega-
cells. Unveiled last year, the process al-
lows the integration of up to two mil-
lion usable gates and some of the
shortest gate delays for a 3.3-V tech-
nology—just 101 ps. Cells in the li-
brary offer four levels of speed and
power options so that designers can
optimize designs for either high speed
or low power—per-gate power dissipa-
tion is 900 nW/MHz for the highest-

performance option.

Clock Distribution Critical
Available as either gate arrays, em-
bedded arrays, or a cell-library, the
technology includes a high-perfor-
mance clock distribution approach that
employs a patented fishbone-like clock
drive grid and a proprietary clock dri-
ver. The driver can power 10,000 flip-
flops with a worst-case skew of less
than 100 ps, and the clock grid can be

Unifying The System-Chip Industry

he Virtual Socket Interface (VSI) Alliance consists
T of many companies that have banded together to

represent four industry areas: electronic design au-
tomation (EDA), systems companies, ASIC suppliers,
and intellectual property (IP) or software providers.
The Alliance’s goal is to unify the system-on-a-chip in-
dustry and the technical standards required to enable
the mixing and matching of IP from multiple sources.
This unification is expected to increase the system-chip
industry growth and enable better, faster, more com-
plex chips to be designed in less time, explains John B.
Gallagher, marketing director, CAD and design
methodology, LSI Logic Corp., Milpitas, Calif.

According to its charter, the Alliance is targeted at !

defining, developing, authorizing, testing, and promot-
ing open standard specifications relating to data for-
mats, test methodologies, and interfaces. By doing so, it
believes it will be easier, more expeditious to mix and
match and, otherwise, reuse IP blocks from different
companies to design and develop system-level ICs.

On the other hand, the charter clearly states that the
Alliance doesn't intend to develop specifications relat-
ing to the internal design of IP blocks, functional archi-
tectures of subsystem components, fabrication
processes, and methods, algorithms, or techniques for
EDA tools. However, the organization has set forth the
idea of creating intra- and inter-company worldwide IP
networks intended to facilitate quick identification,
evaluation, exchange, and design-in of IP in the form of
system-level macros, cores, or megacells.

According to its published plans, states Gallagher,
the Alliance is expected to develop open IP design in-
terface and productization standards. It is said the
group will employ a rapid prototyping approach to the
development of de facto standards that combine practi-
cal design experiences of semiconductor vendors, sys-
tems companies, independent IP providers, and EDA
vendors. Standards work has begun with the Alliance’s
baseline proposal cailed the virtual socket interface.

The Alliance’s most promising role is to provide a
common language and forum for companies involved in
IP creation and use. Another role is for it to be a stan-
dards-setting organization to establish test and integra-

tion processes for IP. The interoperability of IP has a
definite need to be defined and rigorously implemented.
As OEMs obtain IP from various sources, they will en-
counter issues dealing with test, design methodology,
and with the level of interaction and support required
for various abstractions created for the cores them-
selves. Setting up this level of standardization is a step
in the right direction and is essential to help the indus-
try grow and develop even further.

In the pursuit of these admirable goals, warns Gal-
lagher, wrong directions can be inadvertently taken. For
example, some members may unfortunately view the Al-
liance as a repository of free IP exchange across any and
all companies. Investments many companies have made
in their IP is too great to share freely. Of course, this pre-
cludes exchanging IP based on paid licensing. More to the
point, a $5000 membership should not provide open access
to IP portfolios worth billions of engineering dollars.

Safeguarding high-value IP is paramount, continues
Gallagher. Veteran ASIC suppliers have worked closely
with major EDA vendors for years to put in place en-
cryption schemes and protection processes for IP within
third-party design environments. The more value the IP
has, the more protection it demands because it is a vital
element in an ASIC vendor’s business strategy.

Most ASIC vendors and system-on-a-chip suppliers
focus primarily on developing IP tuned to their unique
process technologies. Then, at secondary and tertiary
levels and where it makes good business sense, they li-
cense IP from other vendors to provide systems cus-
tomers the proper blend of embedded functions to com-
ply with their engineering requirements. Thus, it is
important for the Alliance, as it moves further into its
goals, that clear delineation be made between high-
value IP and what can be regarded as mid-to-low value
IP that is regularly licensed among various companies.

Alliance members or chipless EDA vendors that of-
fer free IP over the World Wide Web generally don’t
have high-value IP. In this deep-submicron technology
era, it does not make good business sense for OEMs to
leave major IP and technology decisions to newcomers
who have not resolved many emerging issues dealing
with high-value IP.
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segmented into several independently
clocked subgrids to ease chip layout.
The fishbone design includes a built-in,

self-balancing clock load function that

helps minimize clock skew. The com-
pany offers high-performance P LLL
megacells that have a lock range of 60
to 200 MHz (at 125 MHz, the internal
clock has a jitter of less than 100 ps).

Also pushing its process technology
to 0.35 um is Oki Semiconductor. It offers
a combination of cell-based and sea-of-
gates ASIC capabilities as part of its
MSM13Q0000/MSM 14Q0000 families.
Optimized for 3.3-V operation, the ASIC
structures are based on the cell-based
array architecture developed by Silicon
Architects (now part of Synopsys Ine.).

The CBA structures are supported by a
library of macros optimized for logic syn-
thesis. Memory blocks can be created
with memory compilers that can gener-
ate single- and dual-ported RAMs.

In the CBA architecture, groups of
compute and driver cells are set up in
“mirrored” subarrays on the sea-of-
gates chips (Flig. 3). The compute cells

Verifying System-On-A-Chip Designs

deally, designers implementing systems-on-a-chip would
I like to verify an entire design in one shot and achieve

complete first-time functional correctness of both digital
and analog circuitry. However, no single EDA tool or algo-
rithm can accomplish this. Consequently, systems engi-
neers have to resort to dividing the design into different
parts, often simulating each one separately.

This scenario, explains Tedd Corman, director of busi-
ness systems development at Precedence Inc., Campbell,
Calif., splinters into two major issues, which in turn pose
certain challenges to the systems engineer. First, there are
multiple technologies involved in system-on-a-chip designs:
different analog and digital blocks, communications blocks,
DSP, embedded processors, dataflow blocks, a myriad of
other cores, and lesser megacells and cells. Second, there
are multiple vendors supplying specific solutions for design
verification of each of those different technologies. For ex-
ample, there's a vendor with simulation expertise for the
communications block; another has know-how at the tran-
sistor level for power and timing analysis; and yet another
has specific expertise at gate- and behavioral-level analysis.

Each of these two issues, continues Corman, indepen-
dently or in combination, prevent designers from simulat-
ing the system-on-a-chip. Either there are no well-defined
interfaces between the technologies required—analog and
digital, for instance—and/or simulators designed for each
technology are incompatible with each other. As a result,
designers use assumptions to bridge the gaps between
technologies and simulators while verifying, in isolation,
each piece of the system-on-a-chip.

While the assumptions made may initially seem benign,
they can lead to design verification results that are inaccu-
rate in subtle but critical ways. For instance, erroneous re-
sults of a functional analysis may be used to stimulate tran-
sistor-level or timing or power analysis. That analysis may
indicate total power consumption at a certain level and as a
result a certain type of packaging technology is selected
and the design fabricated. When the first chips arrive, they
may initially check out “OK,” but later in the field, could
show signs of premature failure due to overheating under
certain conditions.

To avoid such a scenario, system designers must pick
and choose model technologies, simulators and simulation
methodologies very carefully. Critical questions to ask in-
clude: Where do simulation models come from? In what
languages are those models written? Do the languages pro-

vide enough accuracy? And most importantly, are they
compatible with other modeling techniques used and how
will the different models interact? This last question is af-
fected most by the simulation methodology chosen.

The most prevalent methodology is to separately run
multiple simulators for each type of model used in the veri-
fication process. This minimizes concern about model inter-
action, but only yields information specific to the blocks of
the design for which the individual simulators have run. In
this instance, the integrity of the simulation results are
questionable since assumptions must be made about the re-
lationship between the simulators for different model
types. The designer is not given a complete picture of the
entire design’s performance or correctness.

Another simulation approach that is equally as taxing
and challenging is the so-called “gold standard” or desig-
nated simulator of choice. This can be either a proprietary,
in-house developed tool or an agreed-upon commercial
standard. In the latter, designers are trained and expected
to use the particular simulator, even if it is less than optimal
for a given design flow. Sometimes, costs associated with
using a simulator other than this standard are prohibi-
tive—in such instances, designers may have no alternative
other than to use inadequate simulation models to avoid the
cost of retraining and buying new simulation tools.

There is a third alternative. A growing number of de-
signers are moving toward co-simulation as the more ef-
ficient way for verification. Co-simulation extends con-
ventional simulation so that models or intellectual
propetrty from multiple sources, multiple levels of model
abstraction, and multiple vendors’ simulation tools can
be used together, simultaneously.

Corman explains “co-simulation is the real-time con-
nection of two or more simulators linked by a synchro-
nization algorithm built into a simulation backplane.
These backplanes use standard protocols that are techno-
logically independent of any simulator that has been inte-
grated into the simulation environment. This methodol-
ogy opens the door to unified control and permits the
system engineer to expand or change the simulation con-
figuration, but without retraining or changing the design
verification flow. Design problems can be identified early
before being propagated throughout the design. Co-simu-
lation provides more comprehensive verification with
minimal overhead. That enables designers to obtain reli-
able verification without making dangerous assumptions.
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each consist of eight transistors (four p-
and four n-channel devices) optimized
for logic, while the driver cells contain
four larger transistors (two p- and two
n-channel devices) that are optimized
to drive heavy loads. On the fixed gate-
array options, arrays with over 1 mil-
lion raw gates are available. With four
layers of metal interconnections, the
company estimates the usable gate
count at just over 60%. For cell-based
designs, the company offers a large va-
riety of megacells, including ARM
RISC processors, and synchronous and
asynchronous memory blocks.

Trimming Standby Power

For low-voltage systems, designers
are looking at potential solutions to the
problem caused by lowering the
threshold voltage. The threshold has
to be lowered to allow for low-voltage
operation, but as a result, leakage cur-
rent increases, and that does not bode
well for portable systems. Thus, new
schemes are being examined—one ap-
proach creates variable thresholds in
which on-chip circuitry senses the
state of the logic and will switch the
threshold level of the transistors in the
logic circuits to the appropriate value.
When the logic is off, the threshold
voltage is increased, and when the
logic is active, the threshold voltage
value is decreased. Several experi-
mental chips have been fabricated to
explore this scheme, and it is expected
it to be practical by late 1999.

One such project at Toshiba started
with a 0.3-um gate array and switches
the threshold level between 0.7 and 0.3
V, depending on the logic state. The
scheme employs MOS switch transis-
tors for the active mode and a self-sub-
strate bias circuit for the standby
mode. This scheme keeps the leakage
levels low during standby. The key con-
cern about the approach is the time re-
quired to switch between threshold
values—it currently takes about 100 pus
to switch from active to standby, and
just 100 ns to switch from standby to
active values. The active-to-standby
time must be reduced to take advan-

tage of the technology.
How VALUABLE CIRCLE
HIGHLY 490
MODERATELY 491
SLIGHTLY 492
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