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Designing FPGAs And CPLDs?
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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 . %
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 Direct at 1-800-671-9506.

OrCAD™

See us at Wescon Booth #1516 EDA for the Windows NT Enterprise
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Power Amplifier

Just Another High Performance Op AmMp? Solutions

Save Space, Save Money
The Apex PA26 puts two 2.5A
power operational amplifiers on
a single chip, in a 12-pin single
in-line package. That saves valu-
able real estate. At $3.45 in 10K
pieces, $5.75 in 100s, it also
saves you money.

Single or Split

Supply Operation

For applications requiring multi-
pte amplifiers per board or bridge
mode configurations, the PA26
provides the fit. In single supply
applications, the extended com-
mon mode range allows OV in-
puts, and its superior output
swing abilities let it drive within
2V of supply at an output current
of 2A. This allows the PA26 to
drive a 34V load up to £2.5A.

Get 3A or Military
Certification, or

Buy The Die

The PA25, PA21 and PA21M/883
are the T0-3 counterparts to the
PA26. In their “A” grades, both
the PA25A and PA21A can deliver
3A peak output. For military
certification, the PA21M/883 is
shaked, baked, rattled and rolled
to meet MIL-PRF-38534 screen-
ing. The PA25DIE is also avail-
able in 10-piece evaluation
packages and large waffle tray
quantities.

Free Data

Book and
Application

Notes

Information on

the PA26/PA25/

PA21M series,

plus all 80 models of Apex

A26 Svaov e o 5P . power and PWM amplifiers is
SPA2l  25A SV Ve N@25A 104

ASAPAZIA 30A  SVAOV VeV AV@25A 103 provided in the 7th edition
501E 250 5v4QV V-3V 18V@10A : Apex Power Integrated Circuits

le3 200 SV4V V-V 35V@2A 4 X data book. To request your free
e 00 ma mmcts paskag.the S s 4 bt ciage . ; 3 copy call 1-800-862-1021,
2 d fax 520-888-3329, email
prodlit@teamapex.com,
or visit our web site at
http://www.teamapex.com.

www.teamapex.com
To Request Our Free
Data Book Online
E-Mail: ProdLit@teamapex.com
or http://www.teamapex.com

Good things do come in small packages. isa%0m
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Canada (613) 592 9540 Hong Kong (852) 23348188 Norge 63-89 8969 Taiwan-Rep. of China (62) 722 3570 Apex Microtechnology Corp.
Daehan Minkuk (02) 745 2761 India 22 413 7096 Osterreich (1) 203-79010 United Kingdom (1438) 36966 5980 N. Shannon Road
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It’s a sure way to send you speeding to market faster!




If you're charged with designing low-power applications,

this little core is a mighty big friend. Motorola’s new M*CORE "

microRISC engine reduces costs, lengthens battery life and gives you

performance for the future. A combination of brains and brawn.

A 48MIPS/SOMHz RISC core design with /O intelligence

and interrupt performance built in. Pius, its development

tool chains are fully complete and validated to interoperate,

greatly reducing design time. In other words, it’s ready to fly!

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

direct your mouse to www.motorola.com/mcore

or call 800.521.6274.

MOTOROLA

Semiconductor Products Sector

What you never thought possible.”
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From FM to cellular to satellite communication circuits, here's
one termination to end all...the wideband ANNE-50 termination
from Mini-Circuits. Until now, microwave terminations were usually
very expensive, especially custom designs for higher frequencies.
But thanks to quantum leaps in design and manufacturing
techniques by Mini-Circuits, you could replace high priced units
with this versatile 50 ohm solution and obtain features such

| r— $711
DC to 20GHz TERMINATION 1.

*$749 qty.1000
ANNE-50 SPECIFICATIONS
Freq. Range Return Loss
(GHz) (dB, Typ)

DCto 4 40

41010 30

10t0 20 20
Power rating is 0.50W at 70°C, derate linearly

. &t 0.005W/°C from 70°C to .35W at 100°C.

[JMini-Circuits

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

%"

as high 32dB (typ) return loss to 8GHz, usability to 20GHz, and
rugged construction to withstand severe mechanical vibration
and shock, for the unheard-of low price of only $11.95 each in
quantities of just 1 to 9. And high quantity pricing is even more
amazing! Yes finally, there's a genuine cost effective, off-the-shelf,
microwave termination...call Mini-Circuits to order yours today.
Mini-Circuits...we’re redefining what VALUE is all about!

ANNE-50 Retum Loss
| | | L
[

S
[
x
]

4 ) 16 18

6 & m 12
Frequescy (GHz)

us " INT‘L*.—-

CIRCLE READER SERVICE CARD

For detailed specs on all Mini-Circuits products refer to « 760- pg. HANDBOOK ¢ INTERNET  THOMAS REGISTER * MICROWAVE PRODUCT DATA DIRECTORY « EEM

ISO 9001 CERTIFIED
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EDITORIAL OVERVIEW
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B MCNS/DOCSIS MAC Clears Path For Cable-Modem Invasion 69
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TECH INSIGHTS

39 Annual IEDM Conference Examines Leading-Edge
Device Developments

® Hear about the latest in memory and logic
ICs, compound semiconductor devices,
simulation tools, and sensors and displays.

40 Memory And Logic Structures Are Getting Faster
And Denser

* Designers detail advanced process techniques
and finer-dimension design rules at IEDM to
build next-generation memories and logic.

48 Rivalries Between Silicon And Exotic Semiconductors
Abound At IEDM

e SiGe and vanilla silicon move into RF and
optical applications as compound semi-
conductors stake out their niches.

ELECTRONIC DESIGN (ISSN 0013-4872) is published twice monthly except for 3
i Sctober and 3 issues in November
Penton Publishing Inc., 1100 Superior Ave., Cleveiand, OH 441142543 Paid rates
for a one year subscription are as follows: $105 U.S., $185 Canada, $210, $255
International. Periodicals postage paid ot Cleveland, OH, and additional mailin
offices. Editorial and advertising addresses: ELECTRONIC DESIGN, 611 Route #4
7604. Te'ephone {201) 393-6060. Facsimile {201)

issues in May, 3 issues in August, 3 issues in

West, Hasbrouck Heights, NJ
393-0204. Printed in U.S.A. Title registered in U.S. Patent Office.

TECH INSIGHTS

50 IEDM Focuses On Advanced Device Models

* Models offer new hope in tackling deep-
submicron issues dealing with process
accuracy and interconnect.

60 Sensors And Displays Highlighted At IEDM

* Advanced device structures and new
technologies are opening the door for emerging
display and sensor-based applications.

COMMUNICATIONS TECHNOLOGY

69 MCNS/DOCSIS MAC Paves The Way For A
Cable-Modem Invasion

* The first standards-compliant chip f{1)"]1}
means affordable, interoperable, STORY
cable modems, with speed and

security features.

oublicaton may not

ockbox, P.O. Box 96732, Chica

Clevelond, OH 44114-2543.
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The easiest mixed-signal testing for $4,995*

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

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

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

It’s still the scope you know and love.

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

It’s also the first scope to offer our new

*U.S. list price
**In Canada, call 1-800-387-3154, program number TMU330.

©1997 Hewlett-Packard Co. TMEMD610.1/ED

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

On second thought, why wait?

Call for your free demo.

Check out this new breed of Mixed Signal

Oscilloscope for yourself. For a free demo
on CD-ROM or floppy disk, call HP DIRECT
at 1-800-452-4844** Ext. 5282,

ELECTRONK
PRODLCTS

FINALIST

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

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

HEWLETT
PACKARD

K
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EDITORIAL OVERVIEW

COMMUNICATIONS TECHNOLOGY W@ PIPS | QUICKLOOK

81 Line Driver Design For Broadband Communications
¢ Following is a practical guide to designing
low-power, low-distortion circuits for XDSL
and cable modem systems.

97 Parasitic Extraction Tools Aid DSM IC Designs

* Recent tool developments offer extraction
solutions for deep-submicron designs targeting
accuracy and capacity.

BOARDS & BUSES

109 Standards Watch
 [mplementing hot swap on compact PCI

110 The BUSiness Report
® Three-dimensional architectures

113 Harness The Power Of The ACPI/Smart-
Battery Standard
® Effective implementation yields longer

battery life through proper charging.
116 What’s On Board
118 Boards & Buses Products

127 Picking the Perfect Chassis To Ensure System
Longevity

* Improve system integrity and reliability by
matching the right type of chassis for the
particular application.

138 Product Update: Oscillotors And Resonators
140 PIPS Products

147 |deas For Design

* High-voltage power pulse circuit

® BASIC STAMP 2 has optoisolated RS-232
interface

* An accurate analog delay circuit

® DC-controlled low-pass filter has variable
breakpoint

® Turn an 8-pin microcontroller into a
programmable fractional divider

157 Pease Porridge
® What’s all this camel stuff, anyhow?

161 New Products

e Test & Measurement
o Communications

e Analog

Market Facts .......64C

Purdue Teams With
Industry ...........64C

40 Years Ago .......64D
Just a Reminder .. ...64D

New Initiative For Attracti
Talent In Scotland ...64
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R R e B

Kmet's Korner ......645
Y2K Update ........64T
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Quicknews ........64W

Internet News ......64Y
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1968 First Place Award 1980 Certificate of Merit
1972 Certificate of Merit 1986 First Place Award
1975 Two Certificates of Merit 1989 Certificate of Merit
1976 Certificate of Merit 1992 Certificate of Merit
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_//icron’s 100 MHz SDRAM module.
Its the digital equivalent of an adrenaline rush.

voo muz socutions | Micron, the master of SDRAM production, now follows up their popular 66 MHz product with a family

DENSITY CONFIGURATION

e s | of 100 MHz solutions. Whether you’re looking for 16MB, 32MB, 64MB or 128MB modules,

64MB  8Mb x 84/72 DIMMS
128MB  18Mb x 84/72 DIMMS

et =l i Micron’s 100 MHz DIMMs will launch your products into high gear. For data sheets call 1-208-
By 26, xt x1 | 368-3900 or visit our web sit. www.micron.com/mti MI:HDN

. Micr c READER SERVICE 115




A family of true SMT Power MOSFETs
to meet your system needs

Lowest Rps(on)

(10m Q)

Smallest Packages

Reference Part Number Rps(on)(Typical m2) | Package Type

(SOT23)

Do your system designs require improved power handling capability
in a reduced size? If so, you can now select from the industry’s
broadest selection of SMT Power DMOS devices for all of your
small-footprint, surface-mount applications—from DC/DC
converters to motor drivers, to load switching and more.

In addition to easy placement on the board, the six Power MOSFET
packages from the Fairchild Discrete Power and Signal Technologies
Group give you the most advanced power handling capabilities
available.

Add it all up, and you'll find that regardless of the package you select,
you won't find a better price/performance combination for your
application. For a Discrete Power and Signal Technologies selection
guide and more information calk:

1-888-522-5372 or visit our web site at:
www.fairchildsemi.com/offer/SMTPower

i
N p N P Shown at actual size
FDN337N FDN338P 52 130 SuperSOT™-3 up
FDC633N FDC634P 35 70 SuperSOT™-6 )
FDR4410 FDR836P 1 25 SuperSOT™-8 [ ]

+ 1
NDS8410A | NDS8435A | 10 21 SO-8 “ ‘
NDT455N NDT456P 13 26 Power SOT m

NDM3000*

70 125 $0-16 m

*S0-16 Contains 3 N-Channel and 3 P-Channel die in one package

s Ea————
FAIRCHILD
e = =

SEMICONDUCTOR

Focusing on Logic « Memory ¢ Discrete Power and Signal Technologies

READER SERVICE 138
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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

= Less than
3psec rms jitter

= 10-40ppm stability
= ECL/PECL logic

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

ro 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

ELEGTRONIC DESIGN

TECHNOLOGY-APPLICATIONS-PRODUCTS -SOLUTIONS
NORTH AMERICAN EDITION

Editor-in-Chief: TOM HALLIGAN (201) 393-6228 thalligan@penton.com
Executive Editor: ROGER ALLAN (201) 393-6057 rallan@class.org
Managing Editor: BOB MILNE (201) 393-6058 bmilne@class.org

Technology Editors:

Analog & Power: FRANK GOODENOUGH (617) 227-4388 75410.2361@compuserve.com
Communications: LEE GOLDBERG (201) 393-6232 leeg@class.org
Power, Packaging, Components & Optoelectronics: PATRICK MANNION (201) 393-6097
pcmann@ibm.net
Computer Systems: RICHARD NASS (201) 393-6090 rnass@penton.com
Design Automation: CHERYL AJLUNI (San Jose) (408) 441-0550, ext. 102; cjajluni@class.org
Digital ICs: DAVE BURSKY (San Jose) (408) 441-0550, ext. 105; dbursky@class.org
Embedded Systems/Software: TOM WILLIAMS (Scotts Valley) (408) 335-1509
tomwillm@ix.netcom.com
Test & Measurement: JOHN NOVELLINO (201) 393-6077 jnovelli@class.org
New Products: ROGER ENGELKE JR. (201) 393-6276 rogere@csnet.net
Contributing Products Editor: MILT LEONARD

Editorial Headquarters:

(201) 393-6060 Fax: (201) 393-0204 E-mail: edesign@class.org
P.0. Box 821, Hasbrouck Heights, N.J. 07604

Field Correspondents:

West Coast Executive Editor:
DAVE BURSKY (San Jose) (408) 441-0550, ext. 105; dbursky@class.org
Western Regional Editors:

CHERYL J. AJLUNI (San Jose) (408) 441-0550, ext. 102; cjajluni@class.org
TOM WILLIAMS (Scotts Valley) (408) 335-1509 tomwillm@ix.netcom.com
2025 Gateway Place, Suite 354, San Jose, CA 95110
(408) 441-0550 Fax: (408) 441-6052

London: PETER FLETCHER
16 Malyons Road, Hextable, Kent, BR8 7TRE UK
441322 664 355 Fax: 44 1 322 669 829 E-mail: panflet@cix.compulink.co.uk

Munich: ALFRED B. VOLLMER
Eichenstr. 6, 82024 Taufkirchen (near Munich) Germany
49 89 614-8377 Fax: 49 89 614-8278 E-mail: Alfred_Vollmer@compuserve.com

Chief Copy Editor: MICHAEL SCCANNAMEA (201) 393-6024 mikemea@class.org
Copy Editor: DEBRA SCHIFF (201) 393-6221 debras@csnet.net
Ideas For Design Consulting Editor: JIM BOYD xI_research@compuserve.com
Contributing Editors: RON KMETOVICZ, ROBERT A. PEASE, WALT JUNG, RAY ALDERMAN
Production Manager: PAT A. BOSELLI, Production Coordinator: WAYNE M. MORRIS

Group Art Director: PETER K. JEZIORSKI, Associate Group Art Director: TONY VITOLO
Staff Artists: LINDA GRAVELL, CHERYL GLOSS, JAMES M. MILLER
Editorial Support Supervisor: MARY JAMES
Editorial Assistant: ANN KUNZWEILER, BRADIE SUE GRIMALDO (San Jose)

Advertising Production:
(201) 393-6093 or Fax (201) 393-0410
Production Manager: EILEEN SLAVINSKY, Assistant Production Manager: JOYCE BORER
Production Assistants: MYLAN CHU, DORIS CARTER, JANET CONNORS,
LUCREZIA HLAVATY, THERESA LATINO
Circulation Manager: BOB CLARK (216) 931-9176
Reprints: ANNE ADAMS (216) 931-9626

Published by Penton Publishing
Electronic Design Information Group:
Editorial Director: STEPHEN E. SCRUPSK! (201) 393-6070
Publisher: JOHN G. FRENCH (201) 393-6255

READER SERVICE NUMBER 107

]

|
|




Quakity Electroaic Components
Superior Service

--?

No Distributow Terms
Youwr Order Fastcr!

"o

Digl-Key Corporation, 701 Brooks Ave. South, Thief River Falls, MN 56701
Toll-Free: 1-800-344-4539 » Fax: 218-681-3380 * Order Online www.digikey.com
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RF
CONNECTORS

m SMA
mSMB
mSMC
® WATERPROOF
®F
B TNC
m UHF
m TWINAX

Custom designs welcome.
Agressive Pricing!

ELECTRONICS INC.

10421 Burnham Dr. NW #4
Gig Harbor, WA 98332
Phone: (253) 851-8005
Fax: (253) 851-8090

READER SERVICE NUMBER 105

MEETINGS

JANUARY 1998

Seventh Joint Magnetism & Magnetic
Materials Conference (INTEMAG), January
6-9. Hyatt Regency Embarcadero
Hotel, San Francisco, California. Con-
tact John Nyenhuis, School of ECE,
Purdue Univ., West Lafayette, Indi-
ana 47907-1285; (317) 494-3524; fax
(317) 494-2706; e-mail: smag@ecn.pur-
due.edu.

Annual Reliobility & Maintainability Sym-
posium/Product Quality & Integrity (RAMS),
Jan. 20-22. Anaheim Marriott, Ana-
heim, CA. Contact V.R. Monshaw,
Consulting Services, 1768 Lark
Lane, Cherry Hill, NJ 08003; (609)
428-2342.

Photonics West, Jan. 24-30. San Jose,
CA. Contact The SPIE Exhibits Dept.,
P.O0.Box 10, Bellingham, WA 98227-
0010; (360) 676-3290; fax (360) 647-1445;
e-mail: exhibits@spie.org.

Seventh Security Symposium, Jan. 26-29.
Marriott Hotel, San Antonio, TX.
Contact USENIX Conference Of-
fice, 22672 Lambert St., Suite 613,
Lake Forest, CA 92630; (714) 588-
8649; fax (714) 588-9706; e-mail: con-
ference@usenix.org; Internet:
http://www.usenix.org.

IEEE Power Engineering Society Winter
Meeting, Jan, 31-Feb. 5. Tampa, FL.
Contact Jim Howard, Tampa Elec-

[ triec Co., P.O. Box 111, Tampa, FL

33601; (813) 228-4653; fax (813) 228-
1333; e-mail: j.howard@ieee.org.

FEBRUARY 1998

IEEE International Solid-State Circvits Con-
ference (1SSCC “98), Feb. 5-7. San Fran-
cisco Marriott, San Francisco, CA.
Contact Diane Suiters, Courtesy As-
sociates, 655 15th St. N.W., Washing-
ton, DC 20005; (202) 639-4255; fax
(202) 347-6109; e-mail: isscc@cour-
tesyassoc.com.

Portable by Design, February 9-13.
Santa Clara Convention Center,
Santa Clara, California. Contact
Rich Nass, Electronic Design, 611
Route 46 West, Hasbrouck Heights,
New Jersey 07604; (201) 393-6090;
fax (201) 393-0204; e-mail: porta-
ble@class.org.

The Wireless Symposium and Exhibition,

February 9-13. Santa Clara Convention
Center, Santa Clara, California. Contact
Bill Rutledge, Penton Publishing, 611
Rte. 46 West, Hasbrouck Heights, New
Jersey 07604; (201) 393-6259; fax (201)
393-6297; instant faxback (800) 561-7469;
Internet: http://www.penton.com/wire-
less.

Asia-South Pacific DAC (ASP-DAC ‘98) and
EDA TechnoFair (EDATF), Feb. 10-13. Pacifico
Yokohama Convention Center, Yoko-
hama, Japan. Contact ASP-DAC ‘98 |
Secretariat, ¢/o Convex Inc., Ichijoji |
Bidg., 2-3-22 Azabudai, Minato-ku,
Tokyo, 106 Japan; +81 3-3589-3355; fax
+81 3-3589-3974; e-mail: convex@
po.iijnet.orjp.

IEEE Applied Power Electronics Conference
and Exposition (APEC “98), February 15-19.
The Disneyland Hotel, Anaheim,
California. Contact Pamela Wagner,
Courtesy Associates, 655 15th St.,
N.W., #300, Washington, DC 20005;
(202) 639-4990; fix (202) 347-6109; e-
mail: pwagner@courtesyassoc.com.

Conference on Optical Fiber Communication
(OFC ‘98), February 22-27. San Jose Con-
vention Center, San Jose, California.
Contact Lisa Myers, OSA Confer-
ence Services, 2010 Massachusetts
Ave., N.W., Washington, D.C. 20036-
1023; (202) 416-1980; fax (202) 416-
6100; e-mail: ofc.info@osa.org.

Design, Automation, and Test in Europe
Conference and Exhibition (DATE “98), Feb
23-26. Le Palais des Congres de |
Paris, Porte Maillot. Contact Euro-
pean Conferences, 11C Wemyss Pl.,
Edinburgh EH3 6DH, UK; +44 131-
225-2892; fax +44 131-225-2925.

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

MARCH 1998

Computer Telephony Conference and Expo-
sition ‘98, Moarch 3-5. Los Angeles Con-
vention Center, Los Angeles, Cali-
fornia. Contact Computer Telephony
‘98, 1265 Industrial Highway,
Southampton, Pennsylvania 18966;
(215) 355-2886; fax (215) 355-4112. J




SMALLER, YET MORE POWERFUL. HARDER w ORKING,
YET RUNS COOLER. VASTLY IMPROVED, YET COST-EFFECTIVE.
How EXACTLY DID WE FIT SO MUCH INTO

such A LITTLE MOSFET?

It may seem a bit qutrageous to say

our new TSOP-6 LITTLE FOOT* MOSFET

can be so much of a good thing. At 1/4

of the size of the SO-8, with the capability
to replace a DPAK, SOT-8, or TSSOP-8,

our new TSOP-6 LITTLE FOOT can
outperform its larger counterparts.

$i3443DV §i3457DV
109mQe2.5v 65m{ID10V
4 Si3441DV S13435DV o
i 135m)82.5V 100mOQG 10V

' UTTLE FOOT
SV ST 5 Ros(on

Si3446DV Si3456DV

{ 6omOe2.5V 45m@10V
134420V S13454DV
95mi@2.5V 65mD10V

aimier-tenz. Memivers

With current handling up to 5.1 A, the
TSOP-6 LITTLE FOOT is also incredibl
cool-running. Its low on-resistance {as
low as 0.045 Q) creates less heat, and its
lead frame allows for the minimal heat
created to escape into the board. And with
this thermal performance, the 2 5-V
rated parts make this family the perfect
solution for dc-to-dc conversion or power
management in portable products.

With all that we have included in
a TSOP-6, you wouldn't think there
wauld be room left for anything else.
But, there is. As a JEDEC-registered
package, this small, unassuming
LITTLE FOOT is industry standard.
And these TSOP-6 parts are being dual
sourced by Motorola.

And, of course, the ultimate dichotomy:
all this for the same cost as our previous
generation of LITTLE FOOT.

So which LITTLE FOOT should you
look into for your next portable electronic
design? With the TSOP-6 around, there's
no two ways about it. Call 1-800-354-5565
ext. 547 for more informatian.

.temic.com

TEMIC
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Dont just raise your expectations.

Double them.

Intel’s new StrataFlash™ memory.
2X the bits in 1x the space.

Storing two bits of infor-

:;" mation per transistor,
iig instead of the usual one,

F ol

was once mere fantasy.

But leave it to Intel, the leader in flash
technology, to find a way to do it. And
make it easy and economical, too.

One architecture for code or data

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

Unprecedented density and more

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

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

Compatibility plus support
With Common Flash Interface, an open
flash specification supported by leading
NOR manufac-
turers, you can
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.

Leading-edge technology
for cost-effective solutions.

Realize the possibilities
The time has come to change your expec-
tations. Because now with StrataFlash
memory from Intel, the possibilities are
endless. For pricing, availability and
product information, visit our Web site,
or call 1-800-879-4683, ext.435.

> Eeveloper. intel .corﬁfdééign/pearls

e

INtal.
The Computer Inside™



MARCH 1998
International Verilog Converfence and
VHDL International User Forum

(IVC/VIUF), March 16-19. Santa Clara
Convention Center, Santa Clara,
California. Contact MP Associates,
5305 Spine Rd., Suite A, Boulder,
Colorado 80301; (303) 530-4562; fax
(303) 530-4334; e-mail: lee@mpa-
net.com; Internet: http://www.hdl-

IEEE Aerospace Conference, Mar. 21-28.
Snowmass Confernce Center, Snow-
mass, CO. Contact Mike Johnson, 2225
Roscomare Road, Los Angeles, CA
90077-2222; (310) 472-8019; e-mail:
johnson@ee.ucla.edu.

Second Intellectual Property in Electronics
Seminar (IP ‘98), Mar. 23-24. Westin Ho-
tel, Santa Clara, CA. Contact John

con.org. Whitaker, Miller Freeman Technical

LET DDC BE YOUR BOARD

CONMECTTORN

On sea, land, in the air or beyond,
reliable DDC board products deliver
exceptional performance for your
military, industrial or commercial
aerospace applications.

Whether complying with
MIL-STD-1553, ARINC 429/629
specifications or meeting your

Synchro/Resolver requirements, DDC
boards will satisfy your communica-
tions, position feedback and
test/simulation needs!

m i',

ISA BOARDS

o - — |

| For more infor;l;atfon, call: |

| 1-800-DDC-5757 EXT. 7633 |
| or visit our Web Site at:

g-gn%%LAA'ﬁ%\l(:E = | http://www.ilcddc.com

|
A 105 Wilbur Place, Bohemia, NY 11716-2482
Tel: (516) 567-5600, Fax: (516) 567-7358, Toll Free 1-800-DDC-5757
GARDEN GROVE, CA, (714) B95-9777, FAX: (714) 895-4988
STERLING, VA, (703) 450-7900, FAX: (703) 450-6610
UNION, (308) 687-0441, FAX: (908) 687-0470
K: +44-(0)1635-811140, FAX: +44-(0)1635-32264, D; +353-21-341065, FAX: +353-21-341568
+33-(0)1-41-16-3424, FAX: +33-(0)-1-41-16-3425; Y: +49-(0)8141-349-087, FAX: +49-(0)8141-349-089
+46-(0)8-920635, FAX: +46-(0)8-353181, +81-(0)3-3814-7688, FAX: +81-(0)3-3814-7689
http:/Awww.ilcdde.com

READER SERVICE NUMBER 199- For Sales Contact
READER SERVICE NUMBER 200- For Literature
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Ltd., +44 181-316-3297; e-mail:
ed98@cityscape.co.uk. ’

INFOCOM ‘98, March 28-April 2, Hotel |
Nikko, San Francisco, California. :
Contact Ramesh Nagarajan, Lucent
Technologies, 101 Crawford Corner J
Road, Rm. 3M-318, Holmdel, New ‘
Jersey 07933; (732) 949-2761; fax
(732) 834-5906; e-mail: rameshn@Iu- 1
cent.com.

IEEE International Reliability Physics

| Symposium, March 30-April 2. Reno

| ancampbe@sandia.gov.

Hilton Hotel, Reno, Nevada. Con-
tact Ann N. Campbell, M/S 1081,
Sandia National Labs., Post Office
Box 5800, Albuquerque, New
Mexico 87185-1081; (505) 844-7452;
fax (505) 844-2991; e-mail:

IEEE International Parallel Processing Sym-
posium,/IEEE 9th Symposium on Parallel and
Distributed Processing (IPPS/SPDP), Mar.
30-Apr. 3. Delta Orlando Resort, Or-
lando, FL. Contact Viktor Prasanna,
EEB-200C, Department of EE Sys-

| tems, University of Southern Califor-

nia, Los Angeles, CA 90089-2562; (213) |

| 740-4483; fax (213) 740-4418; e-mail: |

prasann@ganges.usc.edu.

Sixth Annual Embebbed Systems Confer- |
ence East, Mar. 31-Apr. 2. Chicago’s Navy |
Pier Festival Hall, Chicago, IL. Con-

| tact Miller Freeman Inc., 600 Harri-

| son St., San Francisco, California

| 94107; (415) 905-2354; fax (415) 905-

2220; Internet: http://www. i
embedsyscon.com/. I
APRIL 1998

20th IEEE International Conference on Soft- |
ware Engineering, Apr. 19-25. Kyoto Inter-
national. Conference Hall, Kyoto, Ja-
pan. Contact Koji Torii, Graduate
School of Information Sciences, Nara
Institute of Science & Technology,
8916-5 Takayama-cho, Ikoma-shi,
Nara-ken 630-01, Japan; +81 7437-2-
5310; fax +81 7437-2-5319; e-mail:
torii@is.aist-nara.ac.jp.

Southeastcon ‘98, Apr. 24-26. Hyatt
Regency, Orlando International Air- |
port, Orlando, FL. Contact Parveen |
Ward, ECE Dept., University of Cen- i
tral Florida, Orlando, FL 32816; (407) |
823-2610; fax (407) 823-5835; e-mail:
pfw@ece.engr.ucf.edu.
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' When you're designing for appli- '
« cations that require advanced o

materials like Gallium Arsenide, you need
a partner with years of experience. A com-
pany with the foresight to anticipate your
needs. A company, in short, like Murata.

Murata has been active in GaAs research
and development since 1982, In 1989, we
moved that vision a long step toward reality
by building our own GaAs IC foundry.

There’s a fine line between science and science fiction.
e know, we cross it every day.

Today, we strategically apply knowledge
we've already gained in RF and Microwave
technology to GaAs product development.

If you have an idea you'd like to change
from science fiction to real science, talk to
a company with the vision, resources and
commitment to make it happen. Visit

www.murata.com or call 1-800-831-9172 ; .
mnovator in Flectronscs

for further information.

©1997 Murata Flectronics North Amerito, 2200 Loke Pork Dri«e, Smyrna, Go. 30080 All ightc rese ved
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APRIL 1998
16th IEEE VLSI Test Symposium, Apr. 26-30.

I Hyatt Regency Monterey, Monterey,

CA. Contact Rob Roy, Intel Corp.,
MS:JFT-102, 5300 Elam Young Pkwy.,
Hillsboro, OR 97124-6497; (503) 264-
3738; fax (503) 264-9359; e-mail:
robroy@ichips.intel.com.

IPC Printed Circuits Expo ‘98, Apr. 26-30.
Long Beach Convention Center, Long
Beach, CA. Contact Dan Green, The
Institute for Interconnection & Pack-
aging Electronic Circuits, 2215
Sanders Rd., Northbrook, 1L 60062-
6135; (847) 509-9700 ext. 371; fax (847)
509-9798.

MAY 1998

Conference on Lasers & Electo-Optics &
The International Electronics Conference
(CLEO/IEC), May 3-8. The Moscone Cen-
ter, San Francisco, CA. Contact Amy
Hutto, OSA Conference Services,
2010 Massachusetts Ave. N.W.,
Washington, DC 20036-1023; (202)
416-1980; fax (202) 416-6100; e-mail:
cleo. info@osa.org.

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

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

IEEE World Congress on Computational In-
telligence, May 3-9. William A. Egan
Civic and Convention Center, Anchor-
age, AK. Contact Patrick K. Simpson,
Scientific Fishery Systems Inc. P.O.
Box 242064, Anchorage, AK 99524;
(907) 345-7347; fax (907) 345-9769; e-
mail: scifish@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.

{EEE/IAS Industrial & Commercial Power
Systems Technical Conference (1&CPS), May
4-7. Edmonton, Alberta, Canada.
Contact Marty Bince, Modicon
Canada Ltd., 5803 86th St., Edmon-
ton, Alberta T6E 2X4, Canada; (403)
468-6673; fax (403) 468-2925.

IEEE Radar Conference, May 12-14. Con-
tact Scott Ramey, 2501 West Univer-
sity, MS 8056, McKinney, TX 75070;
(972) 952-4409; fax (972) 952-3071; e-
mail: sramey@ti.com.

IEEE International Conference on Acoustics,
Speech & Signal Processing (ICASSP ‘98),
May 12-15. Seattle Convention Center,
Seattle, WA, Contact Les E. Atlas,
Dept. EE (FT 10), University of Wash-
ington, Seattle, WA 98195; (206) 685-
1315; fax (206) 543-3842; e-mail: at-
las@ee.washington.edu.

IEEE International Conference on Robofics and
Automation, May 16-21. Katholieki Uni-
versiteit, Leuven, Belgium. Contact
Georges Giralt, LAAS-CNRS,
Toulouse, France, +33 61-33-63-48; fax
+33 61-33-64-55; e-mail: giralt@laas.fr.

IEEE Power Electronics, Specialist Conference
(PESC ‘98), May 17-22. Sea Hawk Hotel &
Resort, Fukuoka, Japan. Contact Tsu-
tomu Ogata, NTT Integrated Informa-
tion & Energy Systems Labs., Midori-
cho, Musashino, 180 Japan; +81
422-59-2350; fax +81 422-59-2347; e-
mail: ogata@ilab.ntt.jp

IEEE Vehicular Technology Conference (VTC),
May 18-21. Westin Hotel, Ottawa, On-
tario, Canada. Contact Tara Hennessy,
Industry Canada, 300 Slater St., Ot-
tawa, Ontario, K1A OC8, Canada; (613)
990-4711; fax (613) 952-5108; e-mail:
hennessytara@ic.ge.ca.

48th IEEE Electronic Components & Technol-
ogy Conference (ECTC 98), May 25-28. Shera-
ton Hotel & Towers, Seattle, WA. Con-
tact Components Group, EIA, 2500
Wilson Blvd., Arlington, VA 22201;
(703) 907-7536; fax (703) 907-7501; e-
mail: judya@eia.org.

IEEE International Symposium on Cir-
cuits and Systems (ISCAS ‘98), May 31-
June 03. Monterey Conference Cen-
ter,Monterey, California. Contact
Sherif Michael, Department of
Electrical and Computer Engi-

neering, Naval Postgraduate
School, Monterey, California 93943;
(408) 656-2252; fax (408) 656-2760;
e-mail: michael@ece.nps.navy.mil.

JUNE 1998

International Conference on Consumer
Electronics (ICCE), June 2-4. Los Ange-
les Airport Marriott, Los Ange-
les, California. Contact Diane
Williams, Conference Coordina-
tor, 67 Raspberry Patch Drive,
Rochester, New York 14612-2868;
(716) 392-3862; fax (716) 392-
4397,e-mail: d.williams@ieee,
org; Internet: http://www.icce.org.

IEEE/MTT-S International Microwave
Symposium (MTT 98), June 7-12. Balti-
more Convention Center, Baltimore,
MD. Contact Steven Stitzer, West-
inghouse Electric Corp., Post Office
Box 1521, MS 3T15, Baltimore,
Maryland 21203; (410) 765-7348; fax
(410) 993-7747.

USENIX 1998 Technical Conference, June
13-17. Marriott Hotel, New Orleans,
LA. Contact USENIX Conference
Office, 22672 Lambert St., Suite 613,
Lake Forest, California 92630; (714)
588-8649; (714) 588-9706; e-mail: con-
ference@usenix.org; Internet:
http://www.usenix.org.

JULY 1998

|EEE International Geoscience & Remote
Sensing Symposium (IGARSS “98), July 6-
10. Sheraton Seattle, Washington.
Contact Tammy I. Stein, IGARSS
Business Office, 2610 Lakeway Drive,
Seabrook, Texas 77586-1587, (281) 291-
9222; fax (281) 291-9224; e-mail:
tstein@phoenix.net.

IEEE Power Engineering Society Summer
Meeting, July 12-16. Sheraton San Diego
Hotel and Marina, San Diego, Califor-
nia. Contact Terry Snow, San Diego
Gas and Electrie, Post Office Box 1831,
San Diego, California 92112; (619) 696-
2780; fax (619) 699-5096; e-mail:
t.snow@ieee.org.

SPIE’s Annual Meeting & Optical Instru-
mentation Show, July 19-24. San Diego,
California. Contact SPIE Exhibits
Dept., Post Office Box 10, Belling-
ham, Washington 98227-0010; (360)
676-3290; fax (360) 647-1445; e-mail:
exhibits@spie.org.

J




TM532006x:
THE MOST POWERFUL DSP
AVAILABLE TODAY.

[NOW LOOK AT WHY THERE'S MORE TO IT THAN 1600 MIPS.)

1-Mbit on-chip memory divided into two
512K blocks facilitates fast algorithm
P execution with fewer components per system.

Two multichannel serial ports
provide interface lo high-bandwidth
telecommunications trunks like TI/EL

The advanced VLIW architecture, with eight functional
units, enables sustained throughput of up to eight
32-bit instructions per cycle at 200 MHz

32-bit glueless external memory inlerface for 1600 native MIPS performance.

supports SDRAM, SBSRAM and SRAM

and provides high-speed connections y/ y Data RAM
to external memory for maximum S 512K Bits RAM
sustained performance. # i

'C5201 CPU Core

Instruction

Fetch/Decode
DataPsth1 Data Path2

RISC-1ike instructions help %
enable the industry’s most
efficient DSP C compiler and N7 Y e B
first DSP assembly oplimizer N u | 02 M2 82|12
for faster development times. >

Algorithm Benchmarks TMS320C6201 DSP

Four direct memory access (DMA) FFT (256 points) 133 us

channels with boolloading capability DCT (8x8) 1.13 s

efficiently access external memory/ Vitterbi GSM (N = 189) 36.2 ys

peripherals without CPU inferrupts. Dot product (N = 100) 0.29 s

IIR filter (8 biquads) 024 ys

TI DSP SOLUTIONS FIR filter (24 tap, 64 outputs) 39us

Now look even closer. TT's revolutionary TMS320C62x, the first member of TI's 'C6x generation of DSPs, is more than
15 YEARS OF LEADERSHIP  jUSt impressive specs; it's also remarkably easy to use. The world’s most efficient DSP C compiler and the industry’s
first DSP assernbly optimizer make designing with DSPs simpler than ever.
Ease of use and performance — critical for complex applications like wireless base stations, remote access servers, telecom
switches and voice messaging systems — are key to the 'C62x revolution.
And 'C6201 costs under $100*. Plus samples are available now for evaluation. So order our free CD-ROM,
which includes the latest *C62x technical documentation, and see the power of 'C62x for yourself.

To order your free ‘C6x DSP CD-ROM, contact us at http://www.ti.com/sc/4079 or call 1-800-477-8924, ext. 4079.

* 25K unit production price
©1997T1 21-6124R
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WHAT'S NEXT FOR
THE WORLD'S MOST POWERFUL DSP

IT'LL




ANNDUNGING
1 GHOPS
TEGHNOLOGY.

One GFLOPS performance is coming, and it’s closer than
you think - thanks to floating-point DSP technology from

Texas Instruments. When the first of these new floating-point
DSPs begins sampling in the second half of 1998, the
TMS320C67x will be the world's most powerful 32-bit floating-
point DSP. With 1 GFLOPS (1 billion floating-point operations
per second) performance, the 'C67x will provide 10 times

the processing power of any other floating-point DSP on
the market.

PRESENT 1938 2000

And for the first time ever, fixed and floating-point DSPs
will be code compatible. As a member of the 'C6x generation
of DSPs from TI, the 'C67x will be code compatible with the
16-bit fixed-point 'C62x DSPs. Which means you can start
developing code for the 'C67x immediately, using currently
available 'C6x fixed-point tools.

So, if you're looking for the world’s most powerful floating-
point DSP, look ne further than Texas Instruments — the world
leader in DSP Solutions.

For more information on Tl's breakthrough floating-point technology,
call 1-800-477-8924, ext. 4083, or visit us at www.ti.com/sc/4083 on the Internet.

14-7368

© 1997 Tl
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EDITORIAL

Tiny Engines Fuel A Revolution

semiconductor analyst from Frost & Sullivan says that embedded con-
Atrollers “have quite simply become the miniature engines of the modern

technological revolution.” Another analyst from Dataquest predicts that
“a single microcomponent design-win in a next-generation consumer product
can generate huge volumes and revenue for a semiconductor company.”

Obviously, the industry watchdogs are very high on embedded controllers,
which are defined as either a microprocessor (MPU) or microcontroller (MCU)
used in an embedded application. The market, according to Frost & Sullivan, for
16-, 32-, and 64-bit MPU and MCU embedded controllers is predicted to grow
by 50% in 1997 and continue on to top 150 million units by 2001. The 4-bit MCU
market is on the decline because embedded system designers are moving up to
the 8-bit MCU to provide more intelligence in products such as computer mice
and personal pagers.

What'’s fueling MPU/MCU shipments is consumer demand for more intelli-
gence in everything ranging from toys to global positioning satellite systems
(GPS). The 16-bit MCU can provide greater intelligence and can handle digital
technologies to improve the capabilities of cell-phones, video disks, and other
consumer and business products.

The high-growth market segments, according to the industry analysts, are
the 32- and 64-bit embedded controllers, with the 64-bit segment seeing the
latest growth, with an annual compound growth rate of 53%. Besides the ever-
present digital video games, other products such as watches with GPS capa-
bility, web browsers, servers, and telephone-switching equipment have all
contributed to the growth of the 32-bit embedded controller industry. On the
other hand, the market analysts say that the highest demand is in the 64-bit
MPU segment. Due to the success of the Nintendo 64 and the Sony Playsta-
tion, the MIPS architecture captured nearly 33% of the 1996 MPU/MCU chip
unit market share in next-generation consumer systems, with a total of nearly
17 million chip shipments, according to Dataquest. Nintendo Corporation by
itself has consumed in excess of 1 million 64-bit MPUs for its 64 Game System.

Even with a volatile stock market, with its constant twists and turns, consumer
confidence is still high, albeit cautious. It will be very interesting to see after all of
the post-holiday numbers are crunched just how the new wave of consumer and
business products have fared with the masses.

Tom Halligan
Editor-in-Chief
thalligan@penton.com
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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 is designed to maximize your industrial computing
power, functionality and versatility. Here's how:

* \We use an ACC Micro 2051 chip set
(including a level 2 write-back cache contraller,
DRAM controller, PCl and ISA interface) as
the Pentium system controller. This optimizes
the data burst rate refative to the task being
performed. (With other CPUs, sending data 4 )
bursts that are too small or too large
hampers response time.)

»

e Jur on-board, integrated, enhanced IDE controller,
eliminates the need for an extra slot. (Most competitive
madules lack an IDE controller; auxiliary units must be
mounted off-board and have no enhancements.} One IDE .
interface supports two hard disks; the ather features an 7
ATA FLASH interface for solid state disks up to 20 Mbytes.

* \We've routed all of the CP310's critical user 1/0s / §
directly to the frant panel for easy access to the main i
module interface (that includes two communications
parts, a PS/2 keyboard and system hard reset).

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

 And, we've even made the CP310 compatible with MS-DOS
0S/2°, UNIX", ANX", Microsoft Windows ™ 3.1, 3.11, ‘95
and NT and other systems.
Mo 21) 7 %o/

/ ) O/ 0]
',/,5/11/ (4 /

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

LAN (100 Base-TX) and Fieldbus 1/C.

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

A littte PEP means a lot of power.
PEP Modular Computers. Inc.

750 Holiday Drive, Building 9
Pitishurgh, PA 15220

412/921-3322

Fax: 412/921-3356

E-mail: info@pepusa.com

Toll free: 800-228-1737
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Telephone
Ringing
Generators
Reduce Cost

# 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

# |deal 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!?

& Ll

P.O. Box 950
141 Werman Court
Plainview, NY 11803
Tel: 516-756-4680
Fax: 516-750-4691

E-mail: pwrdsine@erols.com
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TECHNOLOGY BRIEFING

Consumer Electronics’ Potential

I’ve been subjected to a deluge of literature and perhaps just a little bit more

hype in recent months about the wonders of using digital signal processors

(DSPs) in consumer audio and video equipment. The quality of sound that can be
achieved is truly amazing. Some systems can even replicate the acousties of actual
historical concert halls and opera houses. The possibilities appear to be limitless,
and I should be feeling truly inspired with wonder and great hope for the future of
consumer audio. Instead, I'm doing a slow burn.

It’s not about features that may or may not be available in a given piece of
equipment. That’s a choice that consumers must make based on their own budgets
and good old-fashioned shopping. On the contrary; my burn is being fueled by a
computer industry view of products that are taking on much of the power offered
by digital technology, but still sticking it to the customer in terms of upgrading

expect to be able to upgrade our systems with new software and perhaps minimal
additions in hardware. That just isn’t happening.

Some time back I settled in to watch a recent laser disk release on my big-
sereen home theater with Dolby Pro-Logic sur-
roundsound—you can picture the scene. The
techno-weenie was happy. At the same time, I idly
started to read about a new development called
“AC-3 Dolby Digital.” Ooh, gotta have that! The
fear of being a little behind the technology wave be-
gan to loom like a depressing shadow. Ruined the
whole movie. Of course, it would all soon be avail-
able. And, of course, I'd need a new laser disk player
and a new receiver/amplifier. You can almost hear
those cash registers making that familiar sound:
$$ca-ching$s$.

Now, admittedly, if you're going to move up in
raw processor performance, you're going to buy
some serious new hardware. But, if you've already
got a 200-MHz DSP buried inside a piece of equip- EEREIERAEIENLLE
ment, you should be able to track changes in formats like Pro-Logic, AC-3, THX,
DTS, and so on. And you should be able to do it with relatively minor hardware up-
| grades and new software, not by investing in whole new systems. This is an en-
tirely different issue than not the much-touted combination of the PC with the TV.
That would be like grafting the head of a duck onto a toad and expecting it to sing
“Aida.” This is all about harnessing the vast potential of embedded computer
technology.

In fairness to the home entertainment industry, I have to say that such up-

reality and there have been many hardware hurdles to cross. But the oncom-
ing generation of digital versatile disk (DVD) technology should offer a rich
enough medium to allow for improvements that are backward-compatible.
And, it should have enough capacity to allow it to be a stable medium for a
| good many years to come. Once high-definition television (HDTV) gets estab-
lished (if ever) in the consumer marketplace, there should be a solid hardware
environment that users can enhance incrementally without having to aban-
don their investments.

After that, we should expect to be able to upgrade our home entertainment sys-
tems through software with perhaps some plug-in modules to support; for in-
stance, the additional channels required by some as yet undreamed-of format. A
standard would be nice, but that’s too much to hope for. A Sony plug-in module and
driver software will not be the same as those from Panasonic, but that’s OK. If the
home entertainment industry can sculpt its entertainment systems to exploit the
capabilities of the embedded computer systems that lie at their hearts, consumers
will be happier. Innovations in audio and video experience also will come about
| faster and in more varieties than ever before possible. tonuwillm@ix.netcom.com.

| S— —

-

equipment. Given the technical sophistication available to the consumer audio in- |
dustry and the rapid development of new standards, we computer-oriented types |

grade potential is only now becoming feasible. Expectations always outpace |




Build 1t
Faster!

National Instruments has a

wide variety of software tools to
help you in every development

phase of your instrumentation

LabWindows®/CVI
and ComponentWorks™
Instrumentation Software

for C/C++ and Visual Basic

system. Control and acquire
data from GPIB, VXI, serial,

and plug-in data acquisition

instrumentation. Perform
extensive signal analysis, FFTs,
curvefitting, and statistics.
Build intuitive virtual instrument
front panels. Best of all, develop your system using your favorite Windows
development tools from Microsoft and Borland. LabWindows/CVI 4.0 gives the C/C++
programmer a suite of dynamic link libraries(DLLs) to speed development.
ComponentWorks ActiveX (OLE) controls are designed for building virtual instruments in

Visual Basic. Build your system faster with a complete instrumentation toolbox.

‘7 NATIONAL
’ INSTRUMENTS
The Software is the Instrument

U.S. Corporate Headquarters
Tel: (512) 794-0100 e« Fax: (512) 794-8411

info@natinst.com ¢ www.natinst.com
Worldwide network of direct offices and distributors.

¢ interactive development environment
¢ 32bit DLLs
¢ ActiveX controls

e Control DAQ boards and GPIB, VXI,
or serial instruments

¢ Powerful data analysis routines
¢ Easyto-use, high-performance GUI controls

For a FREE Software
Showcase CD, call
(800) 433-3488

(U.S. and Canada)
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Breakthrough

from the Interface Technology Leader

Sipex’s SP400 Series Low Power CMOS RS-485 Products

Part

Drivers
Receivers
- Data Rate

SP481

SP483

1
1

0.25

Half

Slew
Rate
Limited

SP485

1
1

5

Half

Industry
Standard
Pin Out

SP485R

1
1

5
Half

Up to 256
Transceivers

on Data Bus

SP486

4
0

10

N/A

Common
Tri-State
Enables

SP487

4
0

10

N/A

Separate
Tri-State
Enables

SP488

0
4

10

N/A

Common
Tri-State
Enables

SP489

0
3

10

N/A

Separate
Tri-State
Enables

SP490

1
1

5

Full

Industry
Standard
Pin Out

SP491

Full

Driver/
Receiver
Enable

SP495

4
4

10
Full
Pin Out

for SCSI
Interface

With the largest selection of single, dual, and multi-protocol serial transceivers in the
industry, call Sipex for information on the latest breakthrough of low power, single 5V
supply RS-485 ICs... the SP400 series.

MR
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PNV 5 1ol Circle, Billerica. MA 01821 Tel, 978-667-8700 Fax: 978-670-9001
web sitc: www.sipex.com



Speedpass Revolutionizes
The Purchase Of Gasoline

ntroduced to major metropolitan areas last month,
I the Mobil Speedpass car tag will enable customers to

fill-up and drive out of a service station without ever
opening their wallets or purses to get cash or credit
cards. The compact Speedpass car tag transponder ad-
heres to a vehicle’s rear windshield. The transponder
immediately activates the gasoline pump when a driver
enrolled in the program stops at a pump equipped with
the technology.

Similar to the electronic payment technology used to
reduce waiting time at highway tollbooths, Speedpass is
a proprietary technology that employs radio-frequency
signals. The electronic system located in the pump
“talks” with miniature transponders located in the car
tag or key tag. Together, these electronic devices pro-
vide access to gasoline by automatically charging fuel
purchases to a credit card.

The miniature transponders in the tags are small ra-
dio-like devices that are preprogrammed with a unique
secure ID number. When a customer uses a Speedpass
tag at a station equipped with Speedpass technology, the
gasoline pump sends out a radio signal that powers the
tag, allowing it to send back its unique ID code. Immedi-
ately, the Speedpass system recognizes the individual
customer and activates the pump. The system contacts
Mobil’s centralized credit department to verify current
credit information, and then charges the customer’s des-
ignated credit card (customers can designate any of the
wide range of credit cards accepted by Mobil). The credit
card number remains outside the Speedpass signal sys-
tem to maintain confidentiality.

The technology for Speedpass was developed for Mo-
bil in cooperation with Texas Instruments TIRIS (Texas
Instruments Registration and Identification System).
TIRIS is an advanced radio-frequency identification
(RFID) technology that controls, detects, and tracks
valuable objects as well as people. For more informa-
tion, call (703) 849-5520. RE

Environmental Protection Drives

Emissions Reduction Effort

erfluorocompounds (PFCs) often are used and gen-
P erated during semiconductor manufacturing opera-
tions such as chemical-vapor-deposition-chamber
cleaning and the plasma etch of materials such as nitride,
oxide, and polysilicon. Unfortunately, the semiconductor
industry’s reliance on PFCs has increased significantly
in recent years. These chemicals now are suspected of
contributing to the harmful effects of global warming.
To combat this trend, a number of members within
the semiconductor industry have voluntarily signed a
memorandum of understanding (MOU) with the U.S.

Environmental Protection Agency (EPA). Armed with
this MOU, they will attempt to find ways to measure,
control, and reduce PFC emissions. One such company,
American Microsystems Inc. (AMI), Poeatello, Idaho, is
seeking to reduce the emissions and replace them with
compounds that don’t trigger global-warming concerns
or other potential adverse effects.

Under the terms of the MOU, over a three year pe-
riod, AMI will research and determine a strategy for
perfluorocompound-emissions reduction. The company
also will continue tracking and reporting on emissions
of six gases, which include nitrogen trifluoride, sulfur
hexafluoride, and others. This data then will be used to
optimize internal processes and methods for PFC emis-
sion minimization and elimination. In turn, the EPA will
develop a clearing-house of information and data on
successful strategies for reducing PFC emissions. It
also will be responsible for conducting a preliminary as-
sessment of possible substitutes for these products and
report on them to the industry. For additional informa-
tion, contact American Microsystems at (208) 233-4690,
or check out the company’s web site at
http:/hwunw.amis.com. CA

Power-Supply Specification
Allows PC To Sleep

y taking advantage of the Power Supply "98 dual-
B mode power-supply specification, desktop PC de-

signers can implement the features that are typi-
cally associated with notebook personal computers. The
specification, developed by Intel Corp., Santa Clara,
Calif., has control when the PC is in either the active or
sleep mode. It encompasses both the Advanced Config-
uration and Power Interface (ACPI) and the PCI
Power Management and Wired For Management Ini-
tiatives.

According to the specification, the PC should be in-
stantly available to users, even when it’s powered
down. This brings the PC closer to being a true con-
sumer-electronics device. One of the key enabling fea-
tures is that the power supplies must support the sus-
pend-to-RAM feature. This means that the system
stores its context in DRAM and continues to support
“wake-up” peripherals. Such peripherals could include
a telephone-answering system or a LAN connection. In
the standby mode, the total power consumption should
be under 15 W. In the sleep state, the consumption
should drop to under 5 W,

Power Supply ‘98 defines new output voltages, called
dual outputs, that let the system operate at 5 V in the
high-capacity mode and at 3.3 V in the sleep mode. When
in standby mode, the supply continues to power the sys-
tem and logic. More information on the Power Supply *98
specification can be found on the Internet at
http://intel.com/pressroom. The complete specification
can be downloaded at http://unvw.developer.intel .com. RN
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Considering how much each partner adds to the MIPS architecturé

“In the MIPS RISC

game, it’s not whether Philips

wins or loses. It's finding new ways
to let our partners down gently.”

“When our partners

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




“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 youd 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 ﬂ:nb!dded
megaed  LSI ' "] Philips ,9 s, Pocsors ofer you e
@ ﬁw Inc. w N EC Semiconductors TOSHIBA L%% of 7ﬁcz/perfomme,
manufacturing expertise

and development tools.

% SiliconGraphics

READER SERVICE 197 MIPS Group



ELECTRONIC DESIGN/ DECEMBER 1, 1997

TECHNOLOGY

1/0 Specification Helps
Eliminate ISA Bus

he Low Pin Count (LPC) Interface Specification is
T aimed at handling legacy 1/0, with the intent of eas-

ing the transition from the 8-MHz ISA bus to the
33-MHz PCI bus. Developed by Intel Corp., Santa
Clara, Calif., the specification allows legacy I/0 mother-
board components, typically integrated in a Super 1/0
chip, to migrate from the ISA bus to the LPC Interface,
while maintaining complete software compatibility. This
also will drive OEMs to the next generation of higher
performance 1/0 alternatives, such as USB and IEEE
1394.

The specification permits a three-phase legacy mi-
gration. First, on-board ISA-bus legacy 1/0 peripherals,
such as the floppy-disk controller, parallel port, and key-
board controller, will move to the LPC Interface. Non-
legacy functions, such as modems, should transition to
USB. The second phase is to remove the internal ISA
slots. Internal connections should be made using PCI
slots, while “out-of-the-box” peripherals would connect
through either USB or 1394. The final phase removes
the legacy serial and parallel ports from the PC, also be-
ing replaced by USB and 1394.

The LPC Interface specification defines an interface
between the core logic chip set and the motherboard
legacy I/0 functions and describes memory, 1/0, and
DMA transactions. To help facilitate the move to the
ISA-less system, National Semiconductor Corp. has re-
leased an LPC-based Super 1/0 device. The company’s
PC87360 integrates multiple functions into one IC.

More information on this IC ean be found on the In-
ternet at http:/www.national.com. For the LPC Inter-
face specification, go to: http://intel.com/pressroom. The
complete specification can be downloaded at the ad-
dress: hitp:/fwww.developer.intel.com. RN

TIA Standard Addresses
PCl Interoperability

new standard to address the issue of personal-com-
Amunication—interface (PCI) interoperability was

recently published by the Telecommunication In-
dustry Association (TTA), Arlington, Va. Referred to as
the TIA/EIA-663 Personal Communications Interface
Interoperability standard, it governs the two-way inter-
networking between fixed and portable radio devices
operating in the unlicensed frequency band allocated for
personal-communication services.

The standard specifies the essential requirements for
monitoring, accessing, and relinquishing a radio-fre-
quency channel and the means by which the specified
data structures are modulated onto the channel. It also
specifies how the two ends of a radio link become and re-
main synchronized, as well as the provision of signaling

or marker channels; generation and interpretation of
digital control; and generation and implementation of
digital speech and data.

The standard, which was created by the TIA's TR-
41.6 Subcommittee on Wireless User Premises Equip-
ment Systems, is now available. To obtain copies of the
document standard, contact Global Engineering Docu-
ments at (800) 854-7179, or visit its web site at
http:/iglobal.ihs.com. CA

1/0 Architecture Enhances
Performance, Adds Slots

he Enhanced 1/0 Architecture, a next-generation
T interface for networking peripherals, was re-

cently announced by Hewlett-Packard Co., Palo
Alto, Calif. In addition to increasing the bandwidth,
the architecture requires less power and employs a
smaller form factor than traditional 1/0, thereby in-
creasing the number of slots that can be designed into
a system. Called EIO, the architecture will be built
into HP’s next generation of LaserJet printers. Later,
it will appear on the company’s JetDirect print-server
boards. The technology is also a viable communica-
tions medium for such devices as disk drives, memory,
and coprocessors. EIO is a 32-bit technology that runs
across the PCI bus at 33 MHz. This replaces today’s 8-
bit architecture. More information on EIO can be
found on the Internet at http:/www.hp.com. RN

Project Formed To Find IP

Voice And Video Solutions

able Television Laboratories Inc., Louisville, Colo-
Crado, and its members have established a project
aimed at identifying and qualifying suppliers and
products available for providing telephone calls, video-
conferencing, and other packet voice and video services
over cable networks and the Internet. The services
would be delivered using the Internet Protocol (IP)
technology that’s used to send data via the Internet.
CableLabs, which is a research and development
consortium of cable television system operators repre-
senting North America and South America, intends to
find a vendor or vendors and work closely with them to
develop IP voice and video for consumers within the
next nine to 12 months. Once the proof of concept is es-
tablished, CableLabs will reopen the process to any in-
terested vendors. Because this technology is still in the
development stage, this project will not result in an ap-
proved list of vendors, nor will there be purchasing rec-
ommendations. For more information, call (303) 661-
9100; fax (303) 661-9199; or surf into the Internet at:
http:/fwunw.cablelabs.com. RE
Edited by Roger Engelke




"Mess around with
my website, huh?

How ‘bout we mess with
your haircut first."™

|
|
Ae ‘ },
AR MARKETIN
'Q._ : MUCKY -MUCK
| ,

W, NATL ONAL. coM/DES | GN/

(A WEBSITE DESIGNED FOR
ENGINEERS BY ENGINEERS.)

PRODUCTS, SPECS, PRICES @ FREE STUFF

NO MARKETING B.S.

of
pduct
a Se"”c0
o
Nat?l



Our PCI Test Engineers

want to take a moment

to thank the folks who

inspired us along the way.

*'S, list price **In Canada call 1-800-276-8661, Dept. 289
1996 Hewlett-Packard Co. TMBID647/ED

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.

Which means you don't have to piece together
a test system from other PCI products. You've
waited long enough for a product that can
give you confidence in your design’s real-world
performance. The wait is over. Thanks to HP.
And a little help from our friends. HP's E2920
PCI Series of computer verification tools starts
at $7000* For more information on HP’s PCI
Series or other digital verification tools, call
1-800-452-4844 ** Ext. 2244, or visit our web
site at http://www-europe.hp.com/dvt.
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TECHNOLOGY BREAKTHROUGH

| erowave and milllimeter-

35-GHz 0.5-W GaAs pHEMT Points The Way Toward
Low-Cost Volume Production Of MOCVD MMICs

n a collaborative research
I program with their sub-

contractor M/A-COM Ine.,
Lowell, Mass.,, EMCORE.,
Somerset, N. J, has devel-
oped pseudomorphic HEMT
(pHEMT) monolithic mi-

wave (MMIC) devices that
registered a landmark cutoff
frequency of 35 GHz at an
output power level of 0.5 W.
The device, made of gallium-
indium-arsenide (GalnAs),
was formulated on a metal-

Resistance heam

Rotation mechamsm

Flow Flange (ualer cooled)
main carrier gas

Reagents

Susceptor

\ Thermocouple

Exhaust
&

Y. K\‘_m

ers were grown using TmGa,
and were carefully con-
trolled to give high-resistiv-
ity p-typematerial, ensuring
low leakage currents. The
rest of the layers were
grown using the TeGa.

Care also was taken to en-
sure abrupt transitions in
composition at the layer in-
terfaces. Spacer layers were
AlxGal-xAs, with x = 0.22,
while the pseudomorphic
channel layer was InxGal-
xAs, with x = 0.20. The pla-

organic chemical-vapor-depo-
sition (MOCVD) epitaxial
process. Such performance

1. Schematic of the high:;peed disk reactor used by EMCORE to make
0 35-GHz GaAs pHEMT at 0.5 W of power.

nar-doped layers had target
sheet carrier densities of 5 x
10'2 em2 for the upper layers

equates to an estimated 30%
reduction in MMIC manufac-

turing costs. L 1
Until recently, compound- | g 1
semiconductor epitaxial | & 12
growth was deemed too ex- | 2 8

pensive to consider for seri- | £
S 4

ous device production. How-
ever, with the perfection of 0
MOCVD tools and an un-
precedented ramp-up in epi-

H Noise
1 1 1 1 J
3% 36 37 38 39 40
Frequency, GHz

and 1 x 10" em™ for the
lower layers.

The Initial work on GaAs-
based pHEMTs, preformed
under Phase I of an SBIR
program, resulted in 38-GHz
low-noise-amplifier MMI(C's

with >18 dB gain and a noise

figure of less than 4.5 dB
(Fig. 2). RF and de yields
were comparable to those

taxial foundry services, that
image is quickly changing.
Unlike silicon epitaxial
growth, where multiple
pieces of equipment are required,
compound semiconductor epitaxial
growth requires only one deposition
tool to accomplish Y0% of the device’s
design.

The EMCORE development is a
breakthrough that surpasses its
R&D rival growth method, molecu-
lar-beam epitaxy (MBE). MBE con-
tinues to dominate the R&D scene
where device “tweaking” abounds.
However, EMCORE’s MOCVD de-
velopment, which has broken
through a barrier in the fabrication of
MMIC power devices previously
dominated by MBE processes, shows
that MOCVD is now a serious choice
for volume production of compound-
semiconductor devices.

An Enabler
MOCVD is an enabling technology
that’s behind other cutting-edge de-

vice developments. These include
blue laser diodes which are a the
heart of next-generation CD-ROMs
and DVDs. MMICs are the next de-
vices, which are responsible for cata-
pulting GaAs-based compounds into
volume production, in turn helping
fuel the rise of wireless applications.

Three-Inch Wafers

The pHEMT structures were
grown in a standard EMCORE Dis-
covery 180 high-speed, rotating-disk
MOCVD reactor system that holds 3-
by-76-mm 3-in. wafers per run (Fig.
1). Thulium-gallium (TmGa), tel-
lerium-gallium (TeGa), thullium-alu-
minum (TmALl), and thullium-indium
(Tmln) metalorganic sources are
used The hydride (group V) source
was 100% arsine (AsHjy) and disilane
(SiyHg) diluted with hydrogen for the
n-type planar doping. The buffer lay-

2, Gain and noise figures for a 38-GHz power amplifier MMIC made
by EMCORE using a double pHEMT structure.

obtained with MBE-grown
material processed in the
same way.

With a further design itera-
tion, the research team feels they can
easily obtain 1 W of output power from
the 35-GHz pHEMT, and as a result,
will yield higher-performance MMICs
for roughly two-thirds the cost.

For more information, contact
EMCORE Corp., 394 Elizabeth Ave.,
Somerset, NJ 00873; telephone (732)
271-9090; fax (732) 271-9686; Internet:
http//www.emcore.com.

Jo Ann McDonald

Jo Ann McDonald is a jouwrnalist
and marketing consultant who spe-
cializes in emerging technologies.
Samples of lier on-line newsletters,
as published by SEMI, can be ac-
cessed over her website: http://llegacy-
ranch.com. She may he contacted at
The Legacy Compuny, Legacy Ranch
in Placid, RR 1, Box 68, Rochelle, T'X
76872, (915) 46.3-5345; fax: (915) 463-
5346, e-mail:  joann@legacy-
ranch.com.
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TECHNOLOGY BREAKTHROUGH

'0.1-mm Electrostatic Microrelays
Switch At Up To 100 GHz

hile normal relays operate on
Wan electromagnetic basis,

where an electromagnet pulls
or pushes the contacts, a new relay
type developed by German scientists
works on an electrostatical basis. Sci-
entists at the Fraunhofer-Institut
(IF'T) for Solid State Technology, Mu-
nich, Germany, have developed high-
frequency microrelays measuring
just 0.1 mm to a side (less than 0.001
in.), taking up an area of less than 1
mm?. The major portion of this area
will be covered with the contacts mea-
suring 0.3 mm by 0.3 mm each. To-
gether with Rohde & Schwarz, also of
Munich, a manufacturer of RF mea-

| surement devices and systems, they

manufactured the first prototype of a
microrelay capable of switching high-
frequency signals.

As project leader Prof. Dr. Ko-
zlowski of the IFT points out, electro-
statical microrelays are smaller and
less sensitive to vibrations than con-
ventional electromagnetic relays be-
cause they can survive vibrations of
more than 6000 g. The new devices

consist of a small metal “beam” that is
fixed from two sides.

This beam carries a contact ele-
ment that is insulated from the circuit
to be switched. By applying an electri-
cal voltage of about 10 V, the electrode
and its flexible counterpart are
charged. Contrary electrical charges
apply attractive forces and form an
electrostatical field resulting in a low-
ering of the contact element that
closes the circuit. This switching ac-
tion is currently performed within 2.5
to 50 us As soon as the holding voltage
is disconnected, the beam swings back
into its startup position and the circuit
is open again.

No Power

Due to the electrostatic effect, the
switching process can be realized with
virtually no power. Furthermore, this
kind of electrostatical relay requires
just 20 nJ of energy for switching with
an endurance of currently 1 million
switching actions.

With a silicon-dioxide layer as well
as a polymer layer between the load

and the control circuit, the galvanic
isolation between the load and the
control circuit is guaranteed. The
maximum load current is about 10
mA, but the IFT scientists intend to
increase this current to 50 mA. The
micro-relays are suitable for opera-
tion at frequencies between dc and
100 GHz.

Because the microrelays are manu-
factured in a single-layer process,
there is no need for extensive (and
thus expensive) process steps like
wafer or chip bonding. Maximum
process temperature is 300°C, mean-
ing that glass, as well as silicon or alu-
minum dioxide ceramies, can be used
as substrates.

The manufacturing technology is
made up of conventional semiconduc-
tor processes like sputtering, wet and
dry etching, as well as plasma-etched
chemical-vapor deposition (PECVD),
and it allows the additional integra-
tion of sensors, electronic elements
and mechanical switches within a mi-
crosystem. Series production might
start in roughly two to three years
from now.

For further information, contact
Dr. Kozlowski at +49-89/64759-231 or
e-mail him at: kozlowsk@ift.fhg.de.

Alfred Vollmer

bevelopment Of Blue Phosphor Spawns Full-Color EL Displays

olor electroluminescent (EL) dis-
c plays just got a major boost from

the development of a stable blue
phosphor. Developed by Westaim
Corp., Calgary, Alberta, Canada, the
phosphor results in an inexpensive
muiti-use flat-panel display.

Unlike competitive flat-panel dis-
play types, such as thin-film EL, the
Westaim EL solid-state displays of-
fer a wide viewing angle and can op-
erate under most lighting conditions.
This is because the EL display em-
ploys a surface-emitting technique,
similar to what's used ina CRT. In ad-
dition, the EL displays can function in
extreme temperatures and operating
environments, since they have a high
resistance to mechanical shock as
well as vibration.

Before the Westaim development,
the biggest obstacle to the use of EL
displays had been the absence of full,
rich colors. Red and green colors

were readily available using a man-
ganese-doped zinc-sulphide phos-
phor, but without the blue compo-
nent, it was difficult to obtain a
white light.

As a result, traditional EL flat-
panel displays were mostly limited to
those applications that employed
monochrome displays. Or, they were
relegated for use in industrial set-
tings where the color differentiation
was not a high priority issue.

Combining Films

The blue phosphor was developed
by combining a conventional thin-
film phosphor with a reliable thick-
film screen-printing process. The re-
sult was the formation of a
thick-dielectric electroluminescence
(TDEL) film. The TDEL films mea-
sure about 20 mm in thickness, com-
pared to the 1 or 2 mm used in con-
ventional thin-film EL displays.

Because the TDEL display is less
sensitive to contamination from air-
borne particles, it can be manufae-
tured in a lower-level (and thus less
expensive) clean-room environment.
The result is a lower manufacturing
cost. The process also reduces capital
costs by replacing expensive thin-
film deposition equipment with less
complex thick-film screen-printing
equipment.

Currently, the company is produc-
ing displays that measure 5 and 7 in.
diagonally, with 14-in. and 17-in.-di-
agonal models on the way. Westaim
claims that the process can produce
displays featuring 30-in. diagonals
without hitting significant yield
problems.

For more information on the TDEL
displays, contact Westaim by calling
(403) 234-3103, or on the World Wide
Web at http://www.westaim.com.

Richard Nass




Py Packed with new
“ Innovations you'd
only expect...

It raises the standard for Desktop EDA

DESIGN JOURNAL™ensures rapid design improvement 'l‘om MicFUSim
»

by enabling you to compare results of multiple design
alternatives by marking checkpoints and then proceeding with the best option. DESIGN IMANAGER
links together all files (even non-EDA documents) associated with your design plus references to outside

definitions into a single entity so you can save the entire design and send it to someone or archive it. Used
together, these two innovative features enable you to reuse designs or design concepts. Our unique
WYSIWYG ORTHOGONAL RUBBERBANDING prevents unintentional connections when devices are
moved or areas are compacted. It also maintains connectivity when two pins are moved apart. With the new
ANNOTATION GRAPHICS capabilities you can create documentation exactly to company standards.
Bias PoINT DispLaY provides an intuitive way to troubleshoot and debug a design by back annotating and
displaying both voltages and currents. With DEVICE NOISE SPECTRA now you can plot total noise
spectrum and display noise contribution for each individual device (great for RF designers). The new
SYmBOLS FROM MODELS feature automatically creates symbols for any manufacturer’s models (think of
the time you'll save by automatically creating symbols from models that you download from the Internet). Our
built-in BSIM3 V3 ensures that you can model sub-micron

devices with confidence. With changes to our DEVICE PSPICE ANALOG/
EQUATIONS OPTION you can now create and add custom L ULATON
. , SCHEMATIC ENTRY
models as DLLs from source code using any manufacturer’s PLD SYNTHESIS
compiler. THE GRAPHICAL FOOTPRINT BROWSER B s o

enables you to quickly find existing footprints and easily DESIGNLAB START-TO-

create_new footprints by editing old ones. The new FINISH SYSTEM

INTERACTIVE NETLIST READ-IN lets you fix footprint
errors on the fly for PADS without needing to know PADS
syntax. DXF |NPUT/ Outpur quickly imports and exports
AutoCAD® files. You can now simulate MULTIPLE XILINX FPGAS

within a mixed A/D design. Plus, you can create a block in a schematic and fill

This feature automatically creates the pins for you.
and there’s lots more. ..

MicroSim
Contact Microsim at 1.800.245.3022 or 714.770.3022 Setting the standard for Desktop EDA™

You can visit our Web site: hitp://www.microsim.com  £-mait- soles@microsim.com
MicroSam ond MecraSim PSice ore registered iodemerks ond Designlob is o trademark of MicroSim Corporasion. Al other beond or product nomes are registered rodemarks of thes respechve holders.  €©1997, McroSim Corporhon, AN nghts reserved.
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On a distant world, between Qmm -4 2
the near and far future, . ]:ca l%

disaster strikes—followed
by a frantic call for help...

3 ~ ®

-
]

John, the

* network's down!

Need super...net...
design...r.

S/ Need NETWar-ri.

Just grab my gear.

Get my Oki super tools and...

Darn. 'Cause of cell phones,
a superhero can't find

a decent phone booth to

change in these days!

Need a
Super Network
Designer, do they?

A -
John Dataman, best network design
engineer on the planet, assumes his

secret identity to become...
NETWarrior...arrlor...arrior!!!




It's laser time!
Nothing like a little "light
at the end of the tunnel”
to get the
data moving.

ATM. Backbone
of the network!
Good thing | “boned up”
on my architecture.
Let's see now...the backbone's
connected to the...

Tunneling! ( love it. K

But before you get

| encapsulated, have your eyes
checked for...tunnel vision.
ha-ha-ha!

Using his Oki laser diodes, NETWarrior, pulses
through the network speeding data
along its fiber optics.

With an &-Port Ethernet MAC capable
of full and half duplex flow control,
NETWarrior deflects data into

multiple streams maximizing
the Ethernet's bandwidth.

Breaking out the rest of his equipment

(megacell cores for designing high-speed

ASICs for networking), NETWarrior finishes

the job and extends the network.
S [

Hey, all you Super
Designers out there! Be a
NETWarrior like me.
Check out the Oki Website and
get my free Super T-shirt.

% Oki Semiconductor

01997 Oki Semlconductor. 785 North Mary Avenve, Sunnyvale, CA 94086-2909. Phone: 408-720-1900. Fax: 408-720-1918.
All rights reserved. All trademarks or registered trademarks are properties of their respective owners.
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Now the fastest © #1004 also consume the lowest power. They'll even run ona- :
“battery” made of grapefruit! Philips FZP™ technology reduces power consumption
at high speeds by up to 75%, and delivers three umes the ;wfbmﬁthgt the same
levels. All combined with a unique XPLA™ architecture, wh'iph'jlm* logic
allocation while retaining 99.98% reroutability with fixed pin-out. MS W

and 5V devices with up to 128 nwo&:ﬁl,‘gd-m
in development ar the 1000 macrocell level S&&S&@é .

',

by all popular software tooh,.i’hl@l
effective and easy to design-in. . ud&
CD Demo to see how Philips will add

e i o systems circuitry. Visit us at w00
WINNER for more information: +i3l-l()-mm
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B Previewing the latest developments at the 1997 International Electron Devices Meeting

Annual IEDM Conference Examines
Leading-Edge Device Developments

Hear About The Latest In
Memory And Logic ICs,
Compound Semiconductor
Devices, Simulation Tools,
And Sensors And Displays.

1997 INTERNATIONAL ELECTRON DEVICES MEETING

hat will the next generation of electron devices look
like? For an insight, attend the annual 1997 IEDM at
the Washington Hilton and Towers Hotel, Dec. 7-10.
Its rich technical program of 36 sessions covers a wide
ange of electron devices and the processes and tools
to make them. These include digital memory and logic
cireuits, analog and power devices for RF, power and optical applications,
the latest deviee EDA models, and cutting-edge sensors and displays.
The technical program begins on Monday, Dec. 8 (see the table). It is pre-
ceded by two short all-day courses on Sunday, Dec. 7: “Gigascale CMOS
technology™ and “Trends in RF devices and ICs for wireless applications.”
On Monday at 900 am.,, the ple-
nary session consists of three
presentations: “Multimedia: I'u-

Session 1 Session 2 Session 3 Session 4 Session 5 Session 6 . e AT v £ )
Ptenary session ICs--advanced Solid-state CMOS devices and  Device interconnect Modeling and tureand Impact ,1,0.}. iemlc.()n(lll(
and embedded devices-RF | reliabilty—thin-oxide | technology—tow-re- |simulation--intercon’  to1" technology.” *Pushing the
DRAM technology technology reliability and sistnce stode | nect modelingand | linits of lithography for IC pro-
e [itegraton manufacturabity . chyetion,” and *“The significance
Session 7 Session 8 Sessionlg Sessiqn 10 Session 11 Sessfon 12 of innovation in the semiconduc-
Quantum Detectors, CMOS devices Device ICs--flash Modeling and tor industry for verk .
electronics and sensors and and interconnect memory simulation--RF 2L .m(‘““ ry ()" pe l ()l'I,T,l(mCL m
compound displays--image | refiability--advanced technology--DRAM|  technology modeling Chl[) Card applications.
semiconductors-- Sensors CMOS devices The u‘chni&‘ll—] XPET program
SliglSxclerui starts Monday afternoon with
Sovicos ions 1 through 9 beginnin
Sessions i -
Session 13 Session 14 Session 15 Session 16 Session 17 Session 18 F ]'(X))n Ses ‘L‘ (10 ‘T f
Emerging Solid-state Quantum CMOS devices | CMOS devices Device at 1: ; p.m. ) sions 10 through
technologies devices--power | electronics and and and interconnect 15 will beg‘m Tuesc lzl)' at 9:00
devices ;emiconcliuctor rzliability--SOl reliability~-plasdma Itechnolﬁgy;-device am., tollowe! by the traditional
evices--lasers evices and damage an technology . v VL T
and LEDs circuits hot-carrier effects thheo?, at ¢2.]2() p‘nl]\)l“l;t hld
pnt James M. Earlv
Session 19 Session 20 Session 21 Session 22 Session 23 Sessionze | Presentationby.JamesM. Barly
Modeling and Detectors, Quantum Manufacturingin | Lithography for | ICs--large-scale entitled ... out tq Mwray Hill
simulation— sensors and electronics and the next 100-nm device SO!ICs toplay! Anearly history of tran-
process modeling | dltsDI:ysl--TFT c_omp:ur:d mnllenrnum:lthef fabrication sistors.” In the afternoon at 2:15
echnology semiconductors--  emerging role of TR T : .
FETs ol {).m., bieb.\l()lh\ 16 th fugh 21 )\\111
Session 25 Session 26 Session 27 Session 28 Session 29 Session 30 e he (!' That ey ening at ?f'(")
Device CMOS devices Device Modeling and Detectors, Quantum p, will be two panel sessions
interconnect and interconnect | simulation--process|  sensors and | electronics and | (22 and 23). Sessions 24 through
technology- reliability--gate |technology--device modeling Il displays--field compound 30 will staut Wednes lay at 9:00
FeRAM electrode and isolation emitter arrays | semiconductors-- " and sessions 31 hln ] :36
dielectrics technology and advanced heterojunction am., andsessions 51t ough- i
electron sources | transistors and  start at 1:30 p.m. The IEDM is
photodetectors | wponsored by the Electron De-
Session 31 Session 32 Session 33 Session 34 Session 35 Session 36 vices Society of the IEEE. Its
‘ Device 'Sohd-state CMOS devices ICs--high- Mgdelmg and Detectors, gen eral chairman is Ken Gal-
interconnect  devices--advanced | and performance simulation-- sensors and T o .
technology-- | bipolar and MOS | reliability-advanced technology and | advanced device |displays--detectors loway; Pierre Woel.lee 1s techni-
interconnects devices CMOS: its application simulation and MEMS cal program chan'man: and
gate/channel Gary Bronner is program vice
engineering

chairman.
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"CONFERENCE PREVIEW

‘Memory And Logic Structures
Are Getting Faster And Denser f

Designers Detail Advanced Process Techniques And
' Finer-Dimension Design Rules At IEDM To Build
Next-Generation Memories And Logic.

Dave Bursky

dvances in cell structures for 1-
Aand 4-Gbit DRAMs, 1-Gbit flash
memoties, and process improve-
ments will make possible ferroelectric
storage devices and single-electron
switches. These are just some of the
digital developments that will be show-
cased at this year's IEDM. Improve-
ments in the basie cell structures, of
course, are the precursors to full chips
that can implement memory capacities
thought impossible just a decade ago,
or achieve switching speeds for CMOS
that were once the exclusive realm of
bipolar ECL or gallium arsenide tech-
nologies. In addition, digitally oriented
sessions at the conference will cover
advanced metallization technologies,
new isolation approaches, and new de-
vice structures for high performance.
Even though production has not yet
begun on the 1-Gbit DRAM, designers
are hard at work devising basic cell
structures for next-generation 4-Gbit

memories. In a pair of papers in Session
2, and several papers in Session 10, re-
searchers from NEC Corp., Tokyo,
Japan, Fujitsu Labs Ltd., Atsugi, Japan,
Texas Instruments (TI) Inc., Dallas,
Samsung Electronics Co., Kyungki-Do,
Korea, and Toshiba Corp., Tokyo, Japan,
detail experimental memory cells for
just such high-density chips.

The research done by NEC described
in paper 2.1 has led to a memory cell with
an area of just 0.135 um® using 0.12-um
design rules. In such a small cell, align-
ment tolerance between contact holes
and wiring is one of the most important
manufacturing aspects, since hard-to-
control tolerances will adversely affect
yield. The self-aligned-contact cell was
designed with a two-dimensional bor-
derless contact pad to provide a large
alignment tolerance, not only for wiring,
but also for isolation (Fig. 1).

The contact-pad structure is formed
with a germanium-added anisotropic,

selective, epitaxial-silicon growth and a
silicon-nitride insulator planarized with
chemical-mechanical polishing (CMP).
Except for its top surface, the silicon
pad is buried by the silicon nitride in-
terlaver dielectric film, which works as
an etch stop. The resulting structure al-
lows designers to obtain an alignment
tolerance of 0.07 pm for both wiring and
isolation, thus easing manufacturing.

A novel high-aspect-ratio pillar strue-
ture capacitor was developed by Fujitsu
for use in COB-style STC DRAM cells.
When fabricated with 0.15-um design
rules, the storage cell, described in paper
2.2, occupies an area of 0.21-um? In the
peripheral area, due to the capacitor ‘
height, high-aspect-ratio vias are formed |
by via-pillars fabricated simultaneously ‘
with the capacitor pillaus. That keeps the
surface flat so that the multiple-layer- 1
metal interconnects can be formed with-
out requiring high-aspect-ratio via-hole |
etching or metal filling as performed ina ‘
conventional via process. Well-estab-
lished oxy-nitride or tantalum-pentoxide
dielectric films can be used in the forma-
tion of the pillar capacitors rather than the
more exotic and less-stable barium-stron- ‘
tium-titanate (BST).

A pillar height of 1.5 um results in a l

Si pad

: J{ Alignment
tolerance for wiring
———— $i0p interlayer

film

Sigy interlayer

$i0 spacer

Alignment tolerance

Plane view

dielectric
film

Alignment tolerance
- SigNy interlayer ; é H for isolation

i — 8i0 interlayer
dielectric film

\

e

Si pad 714

Shallow trench
— isolation
Cross-sectional view
parallel to word line

1. A two-dimensional borderless contact pad technology developed by NEC allows the creation of DRAM ‘stomge cells that occupy an area of
less than 0.135 pum?, a size that would permit memory densities of 4 Gbits on a chip when fabricated on processes with 0.12-pim design rules.

The three views of the pad from left to right—planar, normal to the word line, and porallel to the word line— show the large alignment
tolerance that will help improve yield by simplifying the manufacturing process.
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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.

* FAXL/NE 11365

Burr-Brown Corporation

Key Specifications

o Low Quiescent Current............................ 175pA/channel
* Wide Supply Range..........cccocervevivicrriennnne +1.3510 18V
* Low Offset Voltage ........cooveiierevicniiccnan, 250pV max
o Low Offset Drift.........cccorvoveveeiiiice 3uVv/°C max
¢ LOW NOISE ...ooveieee e 35nVANHz
* Gain Equation...............ccovviiiiini, 5 + 80kS2/Rg

Also available is the single-channel version, INA126, in 8-pin
DIP, S0-8, 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.0. Box 11400 * Tucson, AZ « 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133 ¢ hitp://www.burr-brown.com/
Distritutors: Anthem: (800) 826-8436 + Digi-Key Corp: (800) 338-4105 « Insight Electronics: (888) 488-4133 « J..T. Supply: (800) 246-9000 « Sager Electronics: (800) 724-3780  SEMAD (Canada): (800) 567-3623
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| storage capacitance of 17 {F/cell, and
when formed with an oxy-nitride di-
electric that has an equivalent oxide
thickness of 4.1 nm, the cell has a leak-
age current of 0.058 fA. A tantalum-
pentoxide film would yield a storage ca-
pacitance of 22 fF. The cell’s fabrication
sequence takes full advantage of self-
aligned processing—self-aligned con-
tact etching of the source and drain
windows, self-aligned elevated source
and drain through the use of a polysili-
| con damascene step, self-aligned tita-

nium silicidation of the surface of the
| source and drain, self-aligned plug to
the silicon-nitride encapsulated bit
lines, and self-aligned patterning of the
| capacitor’s plate electrode. The sili-

cided elevated source and drain struc-
| tures, and the flat surface also make the

overall memory structure well-suited
| for merged DRAM and logic functions
| in the 4-Gbit DRAM era.

High-Density Stacks

The silicide layer is then removed by
using a CMP step, leaving only the tita-
nium caps in the recessed areas. The
caps protect the polysilicon plug/bar-
rier and the electrode/barrier inter-
faces from the oxidizing atmosphere
present when BST is deposited, and
also reduce potential platinum adhe-
sion problems.

Also eying BST as a storage-cell
technology, researchers at Samsung
Electronics have integrated a BST ca-
pacitor with platinum electrodes and a
silicon-dioxide spacer that will be pre-
sented in paper 10.2. One of the key
problems they had to deal with was
the ability to etch the platinum to cre-
ate a better shape for the storage
node. The use of the silicon-dioxide
spacers protects the titanium-silicon-
nitride diffusion barrier from being
oxidized and overcomes the poor con-
formality of the BST sputtering
process. As a result, post-annealing

process temperatures of up to 650°C
are possible without barrier oxidation, |
while achieving a capacitance of 25 fF
for a storage node—a level appropriate
for gigabit-density DRAMs. |
Also working on BST-based mem-
ory cells, researchers at Toshiba com-
bined the BST cell with heteroepitaxial
fabrication techniques on strontium-
rubidium-oxide (SRO) electrodes. The
resulting structure, detailed in paper
10.4, yielded an extremely-high dielec-
trie constant in 20-nm-thick capacitors,
which are equivalent to silicon-dioxide
devices with ultra-thin dielectric thick-
nesses of 0.84 nm. The high-capacitance
and low leakage currents are attrib- |
uted to a controlled lattice deformation
caused by the lattice constant mis- |
match between the BST and the SRO,
and the cleanliness of their heteroepi- |
taxial interfaces. '
A second presentation by Toshiba in
Session 10 (paper 10.6) examines the
use of a single-layer nitride di-

Another stacked memory
structure, described by T in
paper 10.1, is targeted at giga-
bit-density DRAMs, and uses
a BST dielectric to gain the
advantage of the material’s
higher dielectric constant.
The process developed by TI
also employs a platinum ca-
pacitor electrode and oxida-
tion-resistant barrier and ad-
hesion layers to enhance the
thermal and physical stability

(a)

Pt top electrode
(C-plate)

Pt (BE)
BST

Thin (about 30 A)

of the bottom electrode strue-
ture. For successful integra-
tion with the entire silicon
process flow, the storage ca-
pacitor must also withstand
the subsequent back-end
process (interlayer dielectric
deposition and metallization),
while maintaining good device
properties.

In TT's strueture, via open-
ings with diameters of 0.25-to-
0.35-um are first formed in a
500-nm-thick epitaxial silicon
film and then filled with p-
doped polysilicon (Fig. 2a).
Next, 50-nm-high plug re-

(b)

1 = Thinner capacitor dielectric film

Doped TiN barrier adhesive/barrier layer
in recess
TiSip
Polysilicon plug
Word line m‘f"‘
/
M/ Y+ Dielectric
1 +— Bit line
N\t Shallow trench isolation
Buried contact Oxide collar
Buried N plate

. O,

@/I' i K Deep trench
' T
: N+ polysilicon
|

P-substrate

2 = High-doping-concentration electrode

electric film along with a high-
concentration doping scheme
to create capacitor storage
cells for 1- and 4-Gbit trench-
style DRAMs. The approach
chosen by Toshiba combines a
silicon-nitride layer formed
by a chemical-vapor deposi-
tion process with vapor-phase |
doping to reduce capacitance |
loss by forming high-concen-
tration doping regions (8 &
10" em?) on the trench side-
wall (Flig. 2b).

The capacitor consists of the |
depletion layers of the elec-
trode and the dielectrie film.
To decrease the equivalent |
thickness, the depletion layer
width of both the storage node
and plate electrodes should be
reduced. But as the trench di-
ameter is scaled down, the
high-concentration doping
provides the required concen-
tration in the sidewalls.

Embedding The DRAM
In addition to searching for
better capacitors to build

cesses are formed with a poly-
silicon etchback stage. A sili-
cide layer is now formed and
the recess is filled with sput-
ter-deposited oxidation-resis-

2, The use of barium-strontium-titanate for the capacitor dielectric and
platinum as a barrier electrode material allows Texas Instruments to
achieve high-capacitance in a small cell area, thus making practical
gigabit density memories (a). A single-layer nitride film and a vapor-
phase doping scheme developed by Toshiba allows the company to craft
tant doped titanium nitride. a trench cell svitable for use in gigabit-density DRAMs (b).

denser memories, researchers
are hard at work trying to find
ways to meld DRAM technol-
ogy into logic processes so
that system logic chips can in-
clude dense blocks of DRAM.
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Pu zled b by Sensor Solutions?

Choose Your Piece!
From one piece to a complete mixed signal solution, Burr-Brown  Visit our website for complete data sheets detailing sensor/
can help you unlock the solution to your sensor application puzzle.  signal conditioning solutions.

DELTA-SIGMA A/D CONVERTERS

Resolution Resolution  Power Dissipation  Price FAXLINE # Reader
(Bits at 10Hz)  (Bits at 1kHz) {mw) (1kpes)  1-800-548-6133 Service #

16 14 $7.25 11360 B
14 $7.25 11368 94

INL Input
Product (% FSR) Ranges
h@$1212 +0.0015 +312mV 1o +5V 22

ADS1214  +0.0015  +20mV to +320mV 22 16
GENERAL PURPOSE A/D CONVERTERS ‘ng missing codes

Resolution INL DN * Samﬂle Rate Power SINAD Price FAXLINE # Reader
Product (Bits (LSB) (Bit) (kHz) (mW) (dB) (1kpcs)  1-800-548-6133 Service #
[ADS7813 16 2.0 16 40 35 87 $20.00 11302 95
| ADS7817 12 +1 12 200 2.3 71 $5.18 11369 96
"ADS7822 12 +0.75 12 75 0.54 n $4.64 11358 97
| ADS7825 16 +2.0 16 40 50 86 $28.46 11304 98
INS TROMENTATION AMPLIFIERS iRt :
lg Offset Voltage  Offset Drift Ig Price FAXLINE # Reader
Product Description (pA) {uV) max (uv/°C) max  (nA) max {1kpcs) 1-800-548-6133 Service #
INA122 Single-Supply, microPower 60 250 3 24 $2.50 11388 9
INA128 Precision, Low Orift 700 50 0.5 5 $3.38 11296 7
INA125 On-Board Vn[r 460 250 2 20 $2.10 1361 0 228
| INA126 Low Cost. MSOP Package 175 250 3 25 $1.60 11365 229
OPERATIONAL AMPLIFIERS R D, i
Description Single/Dual Power Supply lg Price/Ch. FAXLINE # Reader
Product (all are rail-to-rail output) Quad Single (V) (pA) (tkpcs) 1-800-548-6133 Service #
OPA241  microPower, Precision S 2.7 to 36V 24 $1.06 11406 230
,MSG microPower, CMOS s.D.Q 2.31t05.5V 20 $0.47 11380 231 |
OPA340  High Speed, Rail-to-Rail I/0 $,0,Q 2.5105.5V 750 $0.55 11404 232
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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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in large memory arrays. Cells can be
reliably programmed using cell biases
| much lower than used in typical flash
memories, but in equivalent time and
with a fraction of the programming
current used by other flash memories.
Read voltages are as low as 1.8V,
while programming levels are be-
tween 3 and 5 V. Cell leakage currents
are less than 10 nA. That will keep
triple-well currents manageable, even
for large arrays.

Also working on a low-voltage op-
erating solution, researchers at Sam-
sung Electronics have developed a
triple polysilicon stacked flash cell
that employs word-line boosting
through the addition of a third gate
that’s simply stacked and self-aligned
on the conventional control gate (Fig.
4b). Detailed in paper 11.4, the stacked
structure adds a successively-coupled
booster-gate bias in addition to the
| precharged control gate voltage. The
extra gate helps increase the floating-
gate potential, thus lowering the pro-
gramming voltage for NAND-type
flash cells.

In addition to work done with float-

ing-gate non-volatile storage cells, a
full session (Session 25) will be de-
voted to ferroelectric memory tech-
nology, which is used both in non-
volatile storage applications and as a
| high-dielectric material for DRAM
cells. In the session, paper 25.1 from
Matsushita Electronies Corp., Osaka,
Japan, and Symetrix Corp., Colorado
Springs, Colo., researchers provide
details of a ferroelectric RAM that can
| retain data written with a 2.5-V signal
for a period of 10 years, even with high
levels of humidity and temperatures
of up to 70 °C—a feat previous FeR-
| AMs couldn’t achieve.
These results are possible thanks to
| a newly developed ferroelectric mater-
ial with mixed superlattice characteris-
ties of the Y-1 material family and the
integration technology that makes use
of plasma-silicon-nitride passivation.
The superlattice combination consists
of layers of strontium-bismuth-tanta-
lum-oxygen and strontium-bismuth-
niobium-oxygen. The new structure
will allow the fabrication of megabit-
density FeRAMs.

A memory structure that combines
a one-transistor/one-capacitor strue-
ture using a ferroelectric capacitor is
| the foeus of paper 25.6 by Fujitsu Ltd.,
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4. Expected to allow the fabrication of 1-Gbit flash memories, a contactless-array flash

memory structure developed by Hitachi combines 0.18-

-wide self-aligned shallow-groove

isolation for tight memory cell spacing and u high-capacitance boron phosphosilicate glass
dielectric to form 3-D shaped floating gates (a). A triple-polysilicon floating-gate structure
that employs the third gate as a booster to increase the floating-gate potential is the result of

work by researchers at Samsung Electronics.

Kawasaki, Japan. Fabricated with 0.5-
um features, the memory structure
lends itself to integration with CMOS
logic processes and devices. With the
cell, designers were able to integrate 63
kbits of FRAM and an 8-bit microcon-
troller. The ferroelectric capacitor is
formed with lead-zirconium-titanate
(PZT) films that are RF sputter de-
posited and then patterned with reac-
tive-ion etching and then covered with
an inter-layer dielectric.

Additional papers in the session ex-
amine various aspects of ferroelectric
material deposition. In paper 25.2 re-
searchers at Oki Electric Industry Co.
Ltd., Hachioji, Japan, examine the pro-
portion of thin films with ultra-high re-
sistance to annealing in a hydrogen at-
mosphere. NEC in paper 25.3

. examines the use of RF magnetron
i sputtering to control the PZT film erys-
1 tal orientation to provide better mem-
' ory endurance. Researchers at Sharp
i Corp., Nara, Japan, in paper 25.4, ex-
i amine the use of a high-stability elec-
E trode technology with which they form
+ stacked strontium-bismuth-tantalum-
' oxide capacitors. And, in paper 25.7, re-
i searchers from Samsung examine the
+ use of an ultra-thin encapsulating bar-
E rier layer for ferroelectric capacitors to
' eliminate oxidation problems of the un-
1
|
]
|
1
'

derlying electrodes.
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Target Your A/D Application

Don'’t let your design project fall short of its mark! Let Burr-Brown’s
broad line of delta-sigma, high speed, and general purpose A/D

converters help you to hit your mark every time! For a complete
range of possibilities, target our website.

INL Input Resolution Resolution  Power Dissipation Price FAXLINE # Reader
Product (% FSR) Range (Bits at 10Hz)  (Bits at 1kHz) (mWw) (1kpcs) 1-800-548-6133  Service #
ADS1210 +0.0015 +312mV to +5V 24 20 26 $9.60 11284 80
ADS1212 +0.0015 +312mV to =5V 22 16 1.4 7.25 11360 81
ADS1214 +0.0015 +20mV to +320mV 22 16 1.4 7.25 11368 82
esolution peed Power SN DNL SFDR Supply Price AXLINE # eader
Product (Bits) (MHz) (mw) (dB) (LSB) {dBFS) (v) (1kpcs) 1-800-548-6133  Service #
ADS800 12 40 390 64 +0.6 61 +5 $29.00 11286 83
ADS803 12 5 116 69 +0.3 82 +5 $9.55 11398 84
ADS824* 10 75 315 59 +0.5 70 +5 »8.50 11403 85
ADS930/931 8 30 66/63 46/48 +0.4 51/49 +3/40  $3.37/83.27 11349 86

G

Resolution  INL  DNL* Sample Rate Power  SINAD  THD Price FAXLINE # Reader
Product  (Bits)  (LSB) (Bil) (kHz) (mW)  (dB) (8B)  (lkpcs)  1-800-548-6133  Service #
ADST813 16 2.0 16 40 35 87 90 $20.00 11302 |
ADST817 12 41 12 200 2.3 i -83 $5.18 11369 88 |
ADS7822 12 +0.75 12 75 0.54 3 -82 $4.64 11358 89
ADS7825 16 +2.0 16 a0 50 86 00 $28.46 11304 90
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"CONFERENCE PREVIEW

Rivalries Between Silicon And Exotic
‘Semiconductors Abound At IEDM

| SiGe And Vanilla Silicon Move Into RF And
' Optical Applications As Compound Semicon-
ductors Stake Out Their Niches.

Lee Goldberg

quick glance at IEDM'’s Session 32,
' A “Advanced Bipolar and MOS De-
. vices,” reveals that great strides
| are being made to move silicon-based
semiconductor performance into the
realm occupied by GaAs and other ex-
otic materials. After a long adolescence,

| SiGe seems to be delivering on many of

the promises it made when it first came
on the scene, nearly a decade ago.

In “130-GHz F SiGe HBT Technol-
ogy,” researchers from Hitachi Ltd.,
Tokyo, Japan, discuss how they refined
the internal structure of an HBT to
overcome previous problems. Rigorous
hydrogen precleaning and careful con-
trol of doping gradients to properly
shape the emitter-base region were key
to delivering transistors with an fy maxi-
mum of up to130 GHz (Flig. 1).

Also contributing to the success was
the use of ultra-high vacuum, chemical-
vapor deposition (UHV/CVD) to selec-
| tively deposit SiGe. The insights this pa-
[ per provides on the effect of dopant
profiles on the ac and de characteristics
of SiGe HBTs will help to narrow the
performance gap between silicon and

more exotic 111/V semiconductors.

Since it only costs around one million
dollars to add UHV/CVD capability toa
fine-geometry fab line, this technology
could put many chip manufacturers into
the RF-device business. Frank Goode-
nough, Electronic Design’s analog edi-
tor, feels that this development is “one
more stake in GaAs’s heart.”

Selective deposition of SiGe also was
a eritical factor in producing the 100+
GHz transistors described in “A Selec-
tive-Epitaxial SiGe HBT with SM1
Electrodes Featuring 9.2-ps ECL-Gate
Delay” in Session 32. In this paper, re-
searchers from Hitachi Ltd.’s central re-
search laboratory in Tokyo explored
how self-aligned, stacked-metal/IDP
(SMI) electrodes can be used to reduce
contact resistances and improve the
performance of selective-epitaxial SiGe
HBTS (Fig. 2) .It was used to selectively
stack tungsten film on the emitter and
base region’s polysilicon electrodes. De-
spite their relatively high current capac-
ity (1to 3 mA), the transistors displayed
cutoff frequencies of up to 62 GHz.

Another barrier to SiGe HBTY theo-
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1. The cross-section of this HBT illustrates the SiGe base regi