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Designing FPGAs And CPLDs?

()f(\”‘ e 2.096 - % PN
 EXRESS
A FOR WINDOWS

- -
Ny AR A2 {Am))

" e

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



, 1997

E ELECTRONIC DESIGN/ DECEMBER |

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
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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
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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
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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

- BURR - BROWN®
www. DUIr-Brown.com

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

CVD $i0;

Second
floating gate

|

WSi

- Polysilicon

-~

|

polysilicon L}
=) A [
Interpoly formation k ?
Wordline formation paus. . 7
\__\—{_) 7
1 X
First floating gate ——— Boron-phosphorosilicate
(a) polysilicon Memory cell glass
i Vboos!
Mps2
Booster gate Ry
—— €y Vpreh
1
Control gate 0——P oo e}
— Precharging
: time
Floating gate

Drain
(b)

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.
How VALUABLE CIRCLE
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Converters

L LS

Target Your A/D Application

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

BURR - BROWNZ®
www.hurr-hrown.com

Burr-Brown Corporation « P.O. Box 11400 » Tucson, AZ « 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133 « http://www.burr-brown.com/
Distributors: Anthem: (800) 826-3436 » Diigi-Key Corp: (800) 338-4105 « Insight Electronics: (888) 486-4133 + J.L.T. Supply: (800) 246-9000 » Sager Electronics: (800) 724-3780 + SEMAD (Canada): (800) 567-3623
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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-

Base

Emitter

Collector

1/

B-doped polysilicon Selectively
implanted collector

SiGe base

P-doped polysilicon

[
L S

1. The cross-section of this HBT illustrates the SiGe base region that was selectively formed
using ultra-high vacuum/ chemical-vapor deposition (UHV /CVD).

retical performance is the outdiffusion of
boron from their thin, highly doped base
layers into the rest of the transistor. Oc-
curring most heavily in the collector, this
can seriously degrade transistor para-
meters unless it is held in check.

In their paper “The Effect of Carbon
Incorporation in SiGe Heterobipolar
Transistor Performance and Process
Margin,” a team of scientists from The
Institute for Semiconductor Physics,
Frankfurt, Germany, demonstrates how
background doping of carbon within the
SiGe layer limits outdiffusion by com-
peting with the boron for the capture of
silicon self-intersitials. They note that
carbon implantation does not require
any additional changes to the CMOS-
based fabrication process, and yields frs
in the area of 64 GHz. Faster operating
speeds are anticipated with the higher
boron doping levels that the carbon sta-
bilization process is expected to allow.

Standard silicon also showed signifi-
cant promise for wireless frequency ap-
plications. In “A 54-GHz fyax Im-
planted-base 0.35-um Single- Polysilicon
Bipolar Technology,” a consortium of
French semiconductor researchers
demonstrated a (.5-um bipolar technol-
ogy that uses a single-polysilicon self-
aligned structure to achieve transistors
capable of operating above 50 GHz.

In their paper “Simulation Fabrication
and Characterization of High-Perfor-
mance Planar-Doped-Barrier,” scientists
from the University of Bundeswehr, Mu-
nich, Germany, describe another impor-
tant step in making multigigahertz MOS
devices. They found a way to employ ve-
locity carrier overshoot found in sub-100-
nm channel structures to gain higher
transconductance speeds. By using a
newly developed planar-doped-barrier

FET (PBDFET) structure, they can |
overcome the avalanche multiplication |

and hot-carrier effects that previously
made this impractical.

Session 3 at IEDM focuses on solid-
state RF devices. Interestingly, four of
the five papers are focused on technolo-
gies for producing inductors on ICs. As
integration of high-frequency devices
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and audio to the new
amps., power National.

Allow us to
mps
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show you
around. We’'ve been

busy creating the parts
you’ll need to build tech-

nology’s next leading

edge. Parts that are faster,

smaller and smarter than

ever. Parts that draw on our
considerable expertise in
integrating analog and mixed-

signal technology. That demand

our sophisticated manufactur-

ing capabilities. That incorporate

our considerable intellectual prop-

erty. And that fit right into our
system-on-a-chip strategy — and
yours. These are the kinds of parts
you’'ll need to build the information
appliances of the future. And the best
part is, they’'re available to you now,
for the products you’'re designing today.

™

National Semiconductor



HowWw DATA WILL MOVE
IN THE FUTURE.

STREAML I NE
YOUR DATA
PIPES.,

DS90CR285/DS90CR286
& Now available in 3V
® 21- and 28-bit chipsets
® Bandwidths up to 1.85 Gbps
® Chipset (Tx + Rx) power consumption
ubs and routers less than 250mW typical
® Low-profile 48-pin or 56-pin TSSOP

www.national.com/pf/DS/DS90CR285.html
Ywhere www.national.com/pf/DS/DS90CR286.html
YOu need ultra else

low-pow

- i e
lnw Noise, low-cost anc;'
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-National’s LvDs
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tion of future product
launches. In other
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THE AUDI O “8YSTEM-0N-
CHIP HAS ARRIVED.

CARRY A TUNE
INTO THE
FUTURE ., ..

WITH
NATIONAL®S
BOOMER® FAMILY
OF AUDIO

a’:’::_’.onal' Now vyou
o

o) Big So an'ps' can build
A\ MI ) ® Smay Und from

r [ / al} pack&ges more

music

and multimedia than

ever into the Smallest

designs with National’s

highly integrated audio

amps. For pennies a watt,

and with a minimum of exter-

nal components and a single

low-cost power supply, they're

ideal for portable PCs, TVs, CD

players, and other devices where

advanced audio is a must. This is

what the future of high technology
is going to sound like. Remem-

ber, you heard it here first.
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LM4752/55 STEREO AMPLIFIERS
OUTPUT POWER VS. SUPPLY VOLTAGE

f=1kHz
RL=4Q
10% THD+N

N

% 0 a8 R
Supply Voltage (V)

MULTIMEDIA MONITOR AUDIO SYSTEM WITH
LM4832 AND LM4755

5

LM4755  fradetores

LM4832
Audio ot . retie

L * Bass |
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LMA4752/55 Stereo Amplifiers
D)

11 watts per channel
continuous output into 4€2

7 watts per channel into 8¢2
Minimum external components
Built-in mute circuit in 9-lead
TO-220 (LM4755)

External mute circuit for 7-lead
TO-220 (LM4752)

www.nationat.com/pf/LM/LM4752.html
www.national.com/pf/LM/LM4755 . htmi

LM4864/81/82 BOOMER
Amplifiers in Tiny MSOP-8
Packages

LM4864: Mono bridge-tied load
(300mWV, 842, 1% THD, 5V)
LM4881: Stereo single-ended
(200mW, 8¢2, 1% THD, 5V)
LM4882: Mono single-ended
(250mW, 82, 1% THD, 5V)

www.national.com/pf/LM/LM4864 . htmi
www.national.com/pf/LM/LM4881.html
www.national.com/pf/LM/LM4882.html

LM4871 BOOMER Amplifier

1.1W output power

(8¢, 0.5% THD, 5V)

Mono bridge-tied load
0.6pA shutdown/mute mode
Upgrade to LM4861

www.national.com/pf/LM/LM4871.html

LM4832 BOOMER Amplifier

Stereo amplification into speakers
(250mW, 8Q, 1% THD, 5V) or head-
phones (90mW, 32Q, 1% THD, 5V)
Digital control of volume,

treble, bass

Royalty-free 3D

I'c compatible serial interface
28-pin DIP or SOIC package
Dual-input mic preamp or
subwoofer control

www.national.com/pf/LM/LM4832.html



SWITCH TO NATIONAL~-THE
FUTURE OF POWER MANAGEM

SWITCHERS & CONVERTE

FOR EVERY SITUATI
FROM SIMPLE TO

“HOW’D THEY DO THAT

They're
easy to
design
with, for
any com-

bination of currents and
voltages, using a minimum
number of components. Plus,
our SWITCHERS MADE SIMPLE®
software and system solution R 5
specifications make the design Natlonal ®

. switched
process even more — well, simple. Capacitor
Our switched capacitors are ideal Voltage
for battery-powered designs Converters,
where you want greater-than- the only
ever efficiency (>90%), compact fractional )
packaging (no inductors), and conversion in
lots of features and options. Of ¢he industry.
course, if you're looking for
ultra-compact packaging (MSOP-8),
the only 200mA performance, or the
only fractional conversion in the indus-
try, there’s only one choice. National’s
switched capacitor voltage converters.



Efficiency
@ Full Load

Osc.
Frequency

Package

Function

LM2575

First Generation

oot TA

Switch
Frequency

52kHz

Solution Size (Shown actual size)

LM2660/61 LM2662/63

Double/Invert Double/Invert

200mA
6.50Q2 3.5Q

1.5-5.5V 1.5-5.5V

90% 88%

10kHZ or 80kHz, 20kHz or 150kHz,

80kHz* 150kHz**

MSOP-8, SO-8 S0-8

Double/Invert Double/Invert

LM2675

Third Generation

logrt 1A

Switch
Frequency

260kHz

Solution Size
(Shown actual size)

Fractional Double/Invert

660 008000000000 e0000000ststcsnisenscsocestnericsceeseroseeosecenensnenoscsoenscecsonssssssssnnnes

800kHz 170kHz

MSOP-8 S0T23-6

3/2, 2/3 Fractional Double (2665)
Converter Invert (2664)

*LM2661 only  **LM2663 only

LM2671/72/74/75
Simple Switcher DC/D(
Converters

®
®
®
®
®

®
®

0.5A and 1A

>90% efficiency

SO-8 package

260KHz frequency

Frequency synchronization to
reduce system noise and EMI
(LM2671/72)

No magnetic designs required
SWITCHERS MADE SIMPLE®
software for simple design

www.national.com/pf/LM/LM267 1.html
www.national.com/pf/LM/LM2672.html
www.national.com/pf/LM/LM2674.html
www.national.com/pf/LM/LM2675.html

LM2660/61/62/63/64/65, LM3350
Switched Capacitor Voitage
Converters

®

®

®

®
®

Power levels from S50mA to
200mA

Packaging options down to
S0OT23-6

> 90% efficiency

Low-power shut-down function
Only fractional converter in
industry (LM3350): 3.3V boost
to 5V or 5V buck to 3.3V

www.national.com/pf/LM/LM2660.html|
www.national.com/pf/LM/LM2661.htmi
www.national.com/pf/LM/LM2662.htm|
www.national.com/pf/LM/LM2663.htm|
www.national.com/pf/LM/LM2664.htmI
www.national.com/pf/LM/LM2665.htm|



HoOW POWER WILL BE
MANAGED (N THE FUTURE

WITH THE RIGHT PART
YOU CAN DO ANYT

THAT”S POWER .

tiona\'s
s:\tage ulators
Con ers reset

an
jndustry st ndards- e set the standard for

regulators, an

Delivering better performanc
tors, and lower

d now we're raising the bar.
e, new fea-

tures, smaller form fac
costs. Our supervisory circuits are just
n fact, they offer the high-
tandalone

as smart. |
est precision available in s
voltage detect ICs. That means
more design flexibility, system
accuracy and lower system
costs. Even in your most
sophisticated systems —
cellular phones, notebook
pCs and other portable equip-
ment. Our range of power
management solutions puts

power in your control.
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LOW COST QUASI LDO REGULATOR

v
LM78LXX
o 2V 10-92
2 ——,) .............. R o
s ’
= LM3480
: 12V @ l .
Sy SOT-23
(Packaging not actual size)
LP2975 MOSFET LDO CONTROLLER
1.0V
S I i b
800mv LM2984 LM3940 LP2975
@ 100mV
o
£ 600mV 2 C})
o LP2960 N
S 450mV Adpustatle outpt
8_ ns:r’medtml
8 with external FET,
S 20my O O LP2986, LP2987, LP2988
230mv LP2981
150mV | | p2980, LP2982"

I 1 1 T 1 1 T
50, 00, <. 500 S0, 4
D400 onon g v,
Qutput Current ¢

LM3480
Quasi Low-Dropout Linear
Voitage Regulator
® Input as high as 30V
¢ Maximum dropout of 1.2V at full
load, minimum load current of
100mA and 5% output voltage
tolerance over full line, load and
temperature ranges
o 3.3V, 5V, 12V, 15V output voltage
versions
® 3-lead Super SOT packaging
www.national.com/pf/LM/LM3480.htmI

® 0.5% output accuracy

® 230mV maximum dropout at
200mA load current

® <1pA quiescent current in shutdown

® MSOP-8 package

® Implement a power-ON reset
delay using a single capacitor

www.national.com/pf/LP/LP2986.htmi
www.national.com/pf/LP/LP2987.html
www.national.com/pf/LP/LP2988.htmI

® Extremely low quiescent
current (180uA)

® 3.3V, 5V, 12V output voltage
versions

® 1% (A grade) precision output
voltage and built-in current limit

® Over-temperature protection

® MSOP-8 package

www.national.com/pf/LP/LP2975.htmi

® 0.5V monitoring

® 1% reset threshold accuracy
over temperature

® Six standard reset threshold
voltages with programmable
reset time-out period

® SOT23-5 packaging
www.national.com/pf/LP/LP3470.html



AFFORDABLE P@WER,\F@T@M
BUILDING TODAY = AND

NATIONAL OP AMPS
ARE THE ANSWER
TO YOUR
FUTURE
POWER
moaeis NEEDS .

sensors, in fact, port-
able electronics of ali
kinds long battery
life is vital. And
National’s op amps
getit done. Very smali
packages, yes, but
very long on battery
life. And here’s more news:
National has a new variable
gain amplifier that leapfrogs
the industry in affordable
power, and new single-
supply dual and triple
Oop amps and buffers
with low distortion and great video
specs. So you can drive all kinds of
data over all kinds of networks, with
confidence. At prices that'l| make
you look pretty smart yourseif.
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950nA supply current
consumption

MSOP package

Extended operating voltage
range of 1.8V to 11V
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Now available in MSOP package
700pA (per Amplifier), 3V to 15V,
supply 1.56MHz GBW

Rail-to-rail input and output
Popular upgrade to industry TLC272
Only 50% of the SOIC PCB area

www.national.com/pf/LM/LMC6482.html

CLC56X2/X3
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and Programmable Gain Buffers
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160MHz (Ay = +2)

130mA output within 1.0V of
supply rail from supply currents
as low as 1.6mA per channel
Programmable gains of -1, +1, +2
without the need for external
feedback resistors

Single- or dual-supply 5V systems
370V/u second slew rate
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CLC5523
Variable Gain Amplifier
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Max gain from 2 to 100
Programmable attenuation of 80dB
250MHz, 1800V/u second and -80dB
distortion 135mW

8-pin package

3MQ input impedance eliminates
additional buffering circuitry
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Tungsten
Base

Emitter

2. To reduce base and emitter resistances in this HBT, researchers used a self-aligned process to
create a multilayer sandwich of tungsten and SiGe, in-situ doped materials.

increases, these inductors become in- |
creasingly necessary for intrastage E
matching, filtering. !

In the session’s paper “High-Q Mi- !
crowave Inductors in CMOS Double |
Metal Technology and its Substrate .
Bias Effects for 2-GHz RF IC Applica- E
tions,” scientists from Korea's Electron- !
ics and Telecommunications Institute |
demonstrate how adding a biased pn |
junction beneath an inductor can raise i
its effective Q by 30%. By comblmng ac- !

five]
|

Qs of 20 or more (at 2 GHz) for inductors
ranging from 298 to 13.19 nH.

The paper from Rockwell Science
Center, Thousand Oaks, Calif. “Ex-
tremely High-Q Tunable Inductors for
Silicon-Based RF ICs,” describes how a
pair of inductors can be fabricated in so
that their two coils run parallel to each
other. By running a tuning current
through the “drive” coil, the reactance of
the inductor itself can be adjusted to
nearly any desired level. Effective Q

RS VL | B 0 e

|
Another novel approach to fabricat-
ing inductors was discussed in the paper
“Monolithic High-Performance Three-
Dimensional Coil Inductors for Wireless
Communication Applications,” pre-
sented by students from the University
of California at Berkeley and the |
Lawrence Livermore National Labora-
tory, Livermore, Calif. Instead of relying
on existing silicon and aluminum planar
processes, the researchers developed a |
low-temperature process that bonds mi- |
croscopic coil cores to the chip’s surface.
The cores can be plated with copper and |
etched to form 3D spiral inductors. Qs of
up to 22 have been demonstrated at fre-
quencies of 1 GHz or more.

l
Power Developments
Session 14 concentrates on silicon |
power devices. The need for efficient, [
precise power control in nearly every |
vehicle, appliance, or tool we use has led
to some important breakthroughs this
year. In*“A New Concept for High-Volt- J
age MCCT With NoJFET Resistance |
by Using a Very-Thin Bulk Wafer,” re- ‘
searchers from Fuji Electric’s corpo- |
rate research center describe a MOS-
controlled cascode thyristor (MCCT).
Employing an extremely thin (200 um)
bulk silicon wafer, the project used a
special cell layout to avoid parasitic
JFET resistance inherent to these de-
Vices, yielding a 1400-V operating voit- |

I c i m/u |

|
' |
|

[
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CONFERENCE PREVIEW

1EDM Focuses On Advanced
Device Models

' Models Offer New Hope In Tackling Deep-
' Submicron Issues Dealing With Process
- Accuracy And Interconnect.

- Cheryl Ajluni
T he most recent advances in model-

| ing techniques will be discussed at
this year's IEDM. With the migra-
tion toward deep-submicron (DSM)
geometries, we're beginning to see a
move farther away from the silicon and
the processes that make the devices.
| This change in direction brings up issues
of aceuracy and how to design to take
| full advantage of process technologies,
instead of overdesigning or guardband-
ing silicon. The problem is that modeling
| aprocess and all of its associated effects
can be difficult and time-consuming. In
| acknowledgment of this situation, two
| IEDM conference sessions this year fo-
cus solely on process modeling.

The first, Session 19, “Process Mod-
| eling I,” focuses specifically on implan-
| tation and diffusion effects for DSM sil-

icon CMOS. Various techniques are
presented, such as a new 3D analytic
| model of ultra-low energy boron im-
l plantation, and a physically based
model for simulating the boron segre-
gation due to electric-field and boron
transient-enhanced diffusion (TED)
during the source-drain annealing
process. Of particular interest is a
| physics-based modeling approach that
| can accurately simulate the diffusion,
clustering, and subsequent activation
| of boron for a wide variety of implant
and anneal conditions. This technique,
a joint effort from the University of
1 Florida, Gainesville, and Intel Corp.,
Santa Clara, Calif., is based on the Still-
inger-Weber molecular dynamices cal-
culation. It is summarized in paper 19.2,
“A Physics-Based Modeling Approach

for the Simulation of Anomalous Boron

1]
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tering. These effects occur because dur-
ing ion implantation of boron into sili-
con, significant populations of intersti-
tials, vacancies, and boron-interstitials
are created within the silicon bulk.
When the silicon wafer undergoes ther-
mal cycling in an attempt to correct im-
plantation defects or activate and dif-
fuse the boron, these populations
become free to interact with each other
and the silicon lattice. These bidirec-
tional interactions are difficult to model.

The model developed by the Univer-
sity of Gainesville and Intel can simu-
late not only these interactions, but also
the nucleation and evolution of defects.
The model enables better prediction of
both threshold adjust implants and P*
source-drain structures. Based on ab-
initio calculations, it works by predict-
ing many boron transient behaviors, in-
cluding surface-dose loss effects.
According to the researchers, this mod-
eling approach holds great promise for
the development of predictive boron
diffusion and clustering models.

In arelated development, a model for
the calculation of TED for CMOS simu-
lation is presented in paper 19.6, “Simu-
lation of Transient Enhanced Diffusion
Using Computationally Efficient Mod-
els.” The model is based on damage-de-
pendent diffusivity fields and dopant
solubilities. It can accurately simulate
multiple technology generations.

Until now, the methodology of choice
for simulating TED has been a fully cou-
pled approach that solves the continuity
equations of all relevant defect types to-
gether with the dopant equations. Un-
fortunately, this approach has a number

of drawbacks which subtract fromits ef-

|

only the dopant-diffusion equation sys-
tem, but with damage-dependent diffu-
sivity fields and dopant solubility. The
technique works by reproducing a wide
range of implant and annealing condi-
tions, including the increased-dose/re-
duced-energy regimes found in ad-
vanced submicron technologies. The
TED-sensitive electrical parameters
can be reproduced within about 10%
across technology generations. To prove
the viability of the model, researchers
have already begun successfully utiliz-
ing it as the main TED tool for technol-
ogy support from 0.6-um BiCMOS to
0.25-um CMOS process development.

Session 28, “Modeling and Simula-
tion—Process Modeling I1,” takes an-
other stab at the process-modeling
problem by dealing specifically with ap-
plications of process modeling to device
modeling. In the first half of the ses-
sion, suppression of reverse short-
channel effects, and the application of
inverse modeling and scanning capaci-
tance microscopy to doping profile ex-
traction are addressed. The second half
of the session deals with the impact of
nitrogen implants on the channel pro-
file under the gate, the effects of ar-
senic diffusion through gate oxides, and
the effects of lattice distortions on
stress-induced leakage currents.

A proposed use of inverse modeling |
and scanning capacitance microscopy for
doping profile extraction warrants spe-
cial attention due to its diversity of appli-
cation. This approach, as summarized in
paper 282, “Inverse Modeling of MOS-
FETs Using I-V Characteristics in the
Subthreshold Region,” was developed
by researchers at the Massachusetts In-
stitute of Technology, Cambridge. What
they developed is a 2D doping profile-ex-
traction technique optimized for use
with submicron MOS transistors. This
method is especially critical because as
MOS transistors are scaled to the submi-
cron regime, the 2D distribution of

dopants besi’ins to have a significant ef- !

\
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region to obtain the 2D doping profile.
Once this task is accomplished, the chan-
nel length can then be easily obtained.

This techniques offers a number of
significant advantages including the abil-
ity to extract 2D doping profiles of de-
vices having very short channel lengths.
The advantage is that the technique is
immune to parasitic capacitances and
noise. The technique also exhibits a low
sensitivity to gate-area variations and a
low dependence on mobility models, is
nondestructive in nature, and has a sim-
plistic approach to data collection and
preparation. Further development of
the technique may involve matching
both I-V and C-V data simultaneously to
use the best of both techniques for 2D
doping profile extraction.

Paper 28.3, “An Advanced MOS-
FET Design Approach and a Calibra-
tion Methodology Using Inverse Mod-
eling that Accurately Predicts Device
Characteristics,” from researchers at
Motorola, Austin, Tex., proposes a de-
sign technique to address the increas-
ingly difficult problem of predictive
modeling of sub-0.2-um devices using
the traditional TCAD approach of
process and device simulation. The dif-
ficulty stems from a lack of reliable
models and difficulties in calibrating
available process models. While there
have been a number of other proposed
approaches to creating and calibrating
analytic-doping-profile representa-
tions, none have included a comprehen-
sive and parameterized analytic de-
scription of the device structure that is
scalable and, at the same time, fully cal-
ibrated to a set of current and capaci-
tance data for many lengths.

By comparison, Motorola’s MOS-
FET design approach provides a means
for physical measurements either di-
rectly, or indirectly (inverse modeling),
to be easily substituted for processes
which are difficult to reliably simulate
with today’s process simulators. In ef-
fect, the approach not only provides an
analytic model for the doping profiles in
a MOSFET, but an accurate physical
description of the device calibrated and
scalable to subnominal dimensions as
well. The model includes a description
of the device structure and doping pro-
files that has been parameterized for
optimization and sensitivity studies.
The parameterized description pro-
vides the structural details of the oxide
and nitride spacer thickness, silicide

thickness, and gate bird’s beak.

One of the benefits of the proposed
design approach is its scalable ex-
tracted-doping description. This design
is possible because the model can pre-
dict the performance of a subnominal
device. Such an advantage is crucial for
device designers because it enables a
logical and systematic extrapolation to
smaller device geometries prior to the
availability of suitable lithography.

The Interconnect Problem

With shrinking process geometries
comes a host of design issues that de-
signers previously did not have to face.
Below 0.35 um, circuit performance be-
comes increasingly limited by intercon-
nect and circuit manufacturability,
which is limited by difficult device and
interconnect variation issues. Session
6, “Modeling and Simulation—Inter-
connect Modeling and Manufacturabil-
ity,” specifically addresses the design
issues arising from designing in a DSM
environment. In particular, the session
details a number of modeling ap-
proaches for accurate assessment of in-
terconnect performance and device/cir-
cuit manufacturability.

One modeling approach comes from
the IBM Austin Research Laboratory,
Austin, Tex., and is detailed in paper6.1,
“Hierarchical Interconnect Modeling.”
This hierarchical extraction and model-
ing approach is specifically intended to
overcome the difficulty of full chip-level
3D interconnect analysis. It works by
decomposing the problem into smaller
models which can then be efficiently
simulated and correctly recombined.

As interconnect delays begin to drive
gate delays, it becomes increasingly crit-
ical to properly model the interconnects,
in addition to the devices, to generate
accurate voltage and current wave-
forms during circuit simulation. Accom-
plishing this requires all interconnect
models to be generated by an accurate
3D analysis, a process which generates
huge volumes of data. The hierarchical
extraction/modeling approach proposed
by IBM provides a means of dealing
with this need for accuracy, while han-
dling the quantity of generated data.
The technique also can provide variable
modeling accuracy across different do-
mains with a method of interfacing the
boundaries between the different mod-
els, and to the devices.

In paper 6.2, “Automated Extraction

of Capacitances and Electrostatic
Forces in MEMs and ULSI Intercon-
nects from the Mask Layout,” from the
Swiss Federal Institute of Technology,
Zurich, and Albert Ludwig University,
Freiburg, Germany, presents an auto-
mated approach to link layout, process,
geometry, and electrostatic simulation
for advanced MEMs and ULSI technol-
ogy evaluation. Accurate and efficient
electrostatic simulations are crucial for
capacitance and electrostatic force cal-
culations in ULSI interconnects, as well
as in emerging MEMS technologies.
Conventional simulations center on
complex 3D geometries and various
boundary conditions. These simulations
often involve time-consuming and error-
prone specification of the geometry, ne-
cessitate the construction of a 3D mesh
suited to numerical computation, and re-
quire the use of an efficient and accurate
electrostatic simulation engine.

In place of this lengthy procedure
researchers devised a fully automated
approach to electrostatically character-
ize the microstructures devices. Based
on the boundary element method
(BEM), the technique uses the mask
layout and a process description as the
input for the geometry definition. BEM
techniques incorporated include multi-
pole acceleration and error estimation
with sophisticated meshing techniques.
This solution allows automated electro-
static parameter extraction with mini-
mal user interaction required. It also
provides an estimation of the accuracy
of the computed result.

A process-synthesis methodology for
reducing the cost and time for develop-
ing derivative technology comes from
researchers at Texas Instruments in
Dallas. Detailed in paper 6.7, “An Appli-
cation of Process Synthesis Methodol-
ogy for First-Pass Fabrication Success
of High-Performance Deep-Submicron
CMOS,” this method was successfully
demonstrated by designing a CMOS
gate shrink that was able to meet per-
formance and manufacturability criteria
on first-pass silicon. To achieve first-
pass silicon, the methodology relies on
the use of compact device and process
models, such as response surfaces, for
rapidly exploring large design spaces.
These models come from a variety of
sources including experimental data,
historical data and simulation.

While accurate process simulation
and modeling plays a crucial role in DSM
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| design, it is only half of the equation. The
other half revolves around accurately
modeling devices and the various types
of components that comprise a given de-
sign. Session 35, “Modeling and Simula-
tion—Advanced Device Simulation,” fo-
cuses solely on the problem of providing
advanced models for device simulation.
One such model is detailed in paper 35.1,
| “Physical Oxide Thickness Extraction
and Verification Using Quantum Me-
chanical Simulation.” This proposed
model, from Texas Instruments, uses
quantum mechanical simulation to ex-
tract physical oxide thickness, and then
applies accurate models to the interpre-
tation of experimental results. Similarly,
paper 35.2, “Assessment of Quantum
Yield Experiments via Full-Band
Monte Carlo Simulations,” from Bell
Labs, Lucent Technology, Murray Hill,
N.J., and the University of Parma in
Italy, applies Monte Carlo simulation to
interpret quantum yield experiments.
| Ofparticular interest is paper 35.5, “A
Unified Substrate Current Model for
Weak and Strong Impact Ionization in
Sub-0.25-um NMOS Devices,” from

The Grayhill Difference
Grayhill is the world’s
largest manufacturer of
rotary products. The
Series 62 is part of our
family of rotary and
pushbutton switches,
optical and mechanical
encoders, and keypads
ISO-9001 certified,
Grayhill manufactures
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quality and reliability

{alld ‘II

An I1SO-8001 c::mpan

561 Hillgrove Avenue
LaGrange, IL 60525-5997 USA
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Texas Instruments. Here researchers
propose a unified substrate current
model capable of consistently simulating
both weak and strong impact ionization
in sub-0.25-um n-channel MOSFETS.
This model requires the input of only
three parameters which can be easily ex-
tracted from a single measurement. Its
implementation in a circuit simulator
provides the capability to include hot-
carrier and electrostatic discharge
(ESD) effects into circuit design opti-
mization—a feature essential for achiev-
ing design-in-reliability targets. The
three parameters that must be captured
to model the substrate current include
the effect of gate bias on impact-ioniza-
tion and parasitic bipolar turn-on at high
current levels, the peak substrate cur-
rent at low currents, and the avalanche
breakdown voltage of the drain junction.

Session 12, “Modeling and Simula-
tion—RF Modeling,” includes a num-
ber of papers concerning device and cir-
cuit modeling of RF applications. Some
of the topics to be highlighted include
unified microscopic treatment of noise
in semiconductor devices and its suit-
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ability for low-noise FET design and
wireless communication, and RF MOS-
FET Spice modeling accounting for dis-
tributed substrate and channel resis-
tances. Also included in this session is a
look at RF noise modeling of a 0.25-um
CMOS low-noise amplifier, non-linear
noise analysis in semiconductor devices
using the harmonic-balance technique,
and simulation of substrate noise cou-
pling through planar spiral inductors.
An interesting development is pre-
sented in paper 12.1, “Device Simulation
for RF Applications.” It details the devel-
opment of device-level harmonic balance
(HB) simulation for the direct extraction
of performance factors such as intermod-
ulation and harmonic distortion. This
process can be used for a range of power
RF device technologies. The technique,
from Stanford University, Stanford,
Calif., is applicable to silicon and GaAs.
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TECH INSIGHTS

Cheryl Ajluni

he “consumerization” of electron-
T ics has given a boost to sensor and

display technologies. Consumer
products are heavily dominated by
portable applications, with sensors and
displays playing key roles. Such compo-
nents are the topic of five IEDM con-
ference sessions.

In Session 8, "Detectors, sensors, and
displays—image sensors,” the use of
CCD and CMOS imaging are discussed.
Both technologies offer a number of fea-
tures that make them suitable for appli-
| cations such as digital still cameras and
| imaging. However, each has limitations
i that threaten their use in many emerg-
| ing PC-imaging applications.
|

CCD sensors, for example, are a ma-
ture technology and offer high-perfor-
mance capabilities, yet demand high-
system power, are difficult to integrate

| on-chip, and only output an analog signal.
| However, CMOS sensor technology, is a
| relatively immature and unoptimized
technology with low-performance char-
acteristics. But, it does feature low sys-
| tem power, provides digital input and
| output, and is easy to integrate on-chip.

Many advances in active pixel im-

age sensors (APSs) using standard
CMOS are summarized in “MOS im-
age sensors—recent advances and de-
vice scaling considerations” from the
IBM Thomas J. Watson Research
Center, Yorktown Heights, N.Y. The
paper reviews advances in APS tech-
nology, devices, and pixel architec-
i ture, as well as on-chip circuit integra-
| tion. It also addresses the
compatibility of CMOS image sensors
with standard CMOS technology.

An interesting development de-
tailed in Session & is a high-resolution
low-power CCD imager with a small
| pixel size and high charge capacitor. The

CONFERENCE PREVIEW

Sensors And Displays
Highlighted At IEDM

Advanced Device Structures And New Tech-
nologies Are Opening The Door For Emerging
Display And Sensor-Based Applications.

imager comes from Philips Imaging
Technology, Eindhoven, The Nether-
lands, and is well-suited for digital still
cameras. It features good sensitivity
and a real-time color preview mode.

DALSA Inec., Ontario, Canada, is re-
sponsible for an innovative architec-
ture that allows the incorporation of
large numbers of isolation pixels for the
elimination of first-pixel droop in
tapped CCDs. This architecture is
specifically designed for use with a
frame transfer area array sensor and
does not require adding extra isolation
rows beyond those already present in
the device’s storage region.

Session 13, “Emerging technologies,”
looks at the application of organic poly-
mers to device circuitry and displays.
These applications are addressed by
Philips Research Laboratories in “Or-
ganic polymer devices and displays.” A
number of methods are underway to of-
fer simpler and lower-cost sensors and
displays that can be flexibly processed.
To that end, the use of polymers as ac-
tive elements in microelectronic devices
is being eyed as the most likely solution.
Polymers have traditionally been
known for their ease of processing. They
do not exhibit a temperature hierarchy
and are highly flexible. As such, they’re
ideal for polymeric LEDs and logie.
These developments are fully detailed in
the Philips paper.

The polymeric LED consists of a
patterned indium-tin-oxide (InTiO) an-
ode, a conducting polymer layer, a fully
conjugated polyphenylenevinylene de-
rivative, and a low-work-function cath-
ode. An 8-cm? area of the device is shown
to operate at 4 V and can generate 100
cd/m?in the orange part of the spectrum.
Lifetime for a device continually operat-
ing at this intensity is expected to be in

the range of thousands of hours.

An advantage of this development is
its low cost, due to its ease of processing,
and its potential for high-volume pro-
duction. By spincoating thin films and
using only a limited number of process
steps, electronic circuits wafers can be
made on a variety of flexible substrates,
and can literally be finished in less than
an hour. To date, research has shown
that 45 polymer transistors can be inte-
grated onto a single chip. Higher circuit
complexity with increased operating
frequency and improved reliability is
the focus of ongoing work.

In Session 15, “Quantum electronics
and semiconductor devices—lasers and
LEDs,” seven papers highlight ad-
vances in light-emitting semiconductor
diodes. An overview of the state-of-the-
art of quantum dot lasers is presented in
a paper from the Technical University of
Berlin, Germany. In particular, tech-
niques for realizing quantum dots (QDs)
in a manner compatible with modern de-
vice technology are detailed.

This session also looks at the charac-
teristics of @D room-temperature
lasers based on self-organized semicon-
ductor nanostructures, the first electri-
cally tunable green light emission from
AIGAP/GaP heterostructures at room
temperature, and lasing in a square
ring laser diode based on a GaAs/Al-
GaAs quantum-well heterostructure.

Thin-film transistor (TF'T) technol-
ogy holds the promise of becoming a vi-
able option for the CRT replacement,
offering a number of benefits that make
it competitive with the heavily en-
trenched AMLCD (advanced matrix
LCD). Some most recent advances in
TFTs are presented in Session 7, “De-
tectors, sensors and displays—TFT
technology.” Two significant develop-
ments are a double-gate elevated chan-
nel conductivity modulated polysilicon
TFT, which provides high drive current,
large storage capacitors and EEPROM,
and the first flexible amorphous-silicon
TFT on an ultra-thin substrate of 25-um
stainless-steel foil.

The first development hails from
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Hong Kong University of Science and
Technology, Clear Water Bay, and is de-
tailed in “A simple polysilicon TFT
technology for display systems on
glass.” The proposed TFT device is re-
ferred to as an elevated-channel TFT
(ECTFT). It is characterized by a low
temperature of 600°C, and can provide
efficient pixel switches, and high cur-
rent digital and kink-free analog de-
vices. This technology is expected to be
utilized in the future to realize small or
medium-size display systems on glass.

The flexible amorphous-silicon TF'T
comes from Princeton University, N.J.,
and is presented in “Thin film transis-
tors for foldable displays.” The device
has stainless-steel foil substrate, and is
planarized with a 0.5-um-thick spin-on
glass. The device’s transistors remain
operational under convex or concave
bending down to a radius of curvature
of 2.5 mm. This feature demonstrates
the viability of foldable transistor back-
plane circuits for use in active matrices
in highly rugged and portable applica-
tions such as a foldable intelligent map.
Ongoing work will focus on the achieve-
ment of a smaller radii of curvature and
on the integration of such foldable TF'T
backplanes with organic LEDs
(OLEDs) to obtain flexible panels.

Session 29, “Detectors, sensors, and
displays—field-emitter arrays and ad-
vanced electron sources,” deals with
FEAs and nonthermionic advanced
cathodes for use in flat panel displays,
and for powering switching devices and
RF amplifiers. Of particular interest is
a method for increasing the emission
current density of MIM (metal-insula-
tor-metal) cathodes as summarized in
“Increased emission current from MIM
cathodes through the use of a multi-
layer top electrode,” from Hitachi,
Tokyo, Japan. This is especially impor-
tant because it makes FEDs (field
emission displays) a viable solution for
next-generation, high-resolution, high-
brightness emissive flat-panel displays.

Until now, the MIM cathode has not
been viable because its emission cur-
rent density only ranged from 1 to 50
uA/em?—far below the required 1
mA/em? for a high screen-voltage FED.
Researchers at Hitachi found a simple
solution: a multilayer top electrode
that’s durable under high electric field
stress (12 to 15 MV/em). The result is a
device with stable electron emission
and current density of 5.8 mA/em?.

Session 36, “Detectors, sensors, and
displays—detectors and MEMs,” dis-
cusses the latest developments in de-
tectors and MEMS. One development
comes from the Physical Electronies
Laboratory in Zurich, Switzerland. As
detailed in “Single-chip CMOS
anemometer,” researchers successfully
developed a packaged single-chip
anemometery microsystem. The device
is based on a membrane composed of
the entire sandwich of dielectric layers
of the CMOS process. An integrated
polysilicon resistor serves as a heater.
Two polysilicon thermopiles are used to
measure the temperatures at two dif-
ferent locations upstream and down-
stream of the heater. During operation,
a gas flow over the sensor distorts the
temperature distribution on the mem-
brane. The resulting differential ther-
movoltage is dependent on air flow ve-
locity and provides the output signal.

The anemometer is comprised of a
thermal CMOS flow sensor with on-chip
power-management, signal-condition-
ing, and analog-to-digital (ADC) cir-
cuits. The device is made on a standard
I1C process and post-processing micro-
machining. Its flip-chip package is im-
plemented on a flexible substrate. The
anemometer has a 0-38 m/s air-flow
range, a 65-dB dynamic range, and 3
mW power consumption.

At Simon Fraser University, British
Columbia, Canada, researchers devel-
oped a micromachined accelerometer
that is simple, reliable, and inexpensive to
make. It's composed of a small silicon sub-
strate with an etched cavity for thermal
isolation. A central heater is suspended in
the cavity. When the accelerometer is
heated, it lowers the density of the air sur-
rounding it. Two temperature sensors,
also suspended, are positioned at equal
distances from the heater and measure
the differential temperature. When ac-
celeration is applied, the device is dis-
turbed. The resulting temperature dif-
ference measured by the two
temperature sensors produces an out-
put corresponding to the applied accel-
eration. The device features 0.6 milli-g
sensitivity and can theoretically be ex-
tended to the submicro-g level.
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Visual Development and Automatic
Code Generation Targets DSPs

ode Composer Version 5.0, de-
c signed by GO DSP, attempts to

bring the same level of visual de-
velopment tools to the DSP world that
have become familiar for desktop and
embedded microcontroller applica-
tions. It is an integrated development
environment for DSP applications
that incorporatesdin one tooldwizard-
based setup, visual signal analysis,

multiple window source and assem-
bler editing, multiprocessor debug-
ging, and project management.

To get started, there’s a sub-tool
called Memory Composer that lets you
visually specify the memory configu-
ration of the target system. As you
modify the memory configuration, the
changes are shown graphically. Next,
all aspects of CPU configuration can
be specified with a dialogue box that
leads you through the process, offer-
ing defaults in cases where there may
be doubt. The sub-tool then automati-
cally generates a linker command file
and initialization code.

Another sub-tool, the Application
Framework Composer, offers a dia-
logue-based process for setting up all
on-chip peripherals and creating code
for their use. Initialization code, inter-
rupt handlers, and vector table entries
are all created simply by specifying
their desired properties. You can also
create buffers and connect them to the
peripherals. The generated code blocks
are tracked by a database and closely
associated with the project-manage-
ment facilities of Code Composer 5.0.

The integrated source code editor is
designed to resemble that of Microsoft
Visual C++, but is tuned for writing C
and DSP assembly code. The editor
features floating toolbars, colored syn-
tax highlighting, and multiple win-

dows for editing multiple source files.
The editor is integrated with the
memory and framework composers,
and the debugger. As a result, you can
click and move between them when
working on the same piece of code.

The debugger also features multiple
windows an displays interleaved source
and assembly code. Conditional and
hardware breakpoints can be based on
full C expressions, which are local vari-
ables of CPU register symbols. The de-
bugger can be set to automatically cap-
ture signal data at selected points for
later analysis. For the TMS320C2xx,
there’s a JTAG monitor capability for
capturing data without halting the
processor. For large systems, a parallel
debug manager provides synchronized
control over multiple processors, which
can be observed in separate windows
and managed through a parent window.
Global breakpoints also can be set for
multiprocessor systems. A background
compiler facility lets you compile while
editing or debugging.

Code Composer 5.0 provides another
type of breakpoint called a probe point.
A probe point defines a point in an algo-
rithm where you can inject signal data
or take a snapshot of memory and dis-
play an oscilloscope-like trace. For ex-
ample, at one probe point, known signal
data can be injected from a disk to simu-
late input. At another probe point, the
debugger can run a script to execute,
for instance, a test script, and log data to
disk. At a third probe point, it can dis-
play a graphical snapshot of memory.
Moreover, you can attach probe points
to different places in the algorithms and
route them to the same data visualiza-
tion window. This lets users watch how
the signal progresses through an algo-
rithm during debugging.

There are numerous kinds of data

Drag-and-Drop ‘integruted Dévelc;pment
Environment Supports DSP Applications

totyping environment for DSP
and data acquisition applications
uses a block diagram, device-indepen-

A graphical development and pro-

visualization available in Code Com- |
poser 5.0. You can choose general time
and frequency domain analysis as well
as windows designed for communica-
tions such as eye and constellation dia-
grams. There are 2D and 3D Cartesian
grids, 3D parallel Cartesian grids and
2D polar graphs with color coding,
among others. As an option, Code
Composer 5.0 supports the 3D Log-
itech Space Mouse to help “fly”
through data displays.

Code Composer 5.0 provides a vi-
sual project-management system and
a workgroup development environ-
ment. The project-management sys-
tem lets you use Project View to view
file organization and access all files
from a single window. Files are orga-
nized into functional categories such
as source files, include files, and li-
braries. Files can be dragged and
dropped from the Windows file man-
ager to add them to a DSP project. A
linker view displays a visual represen-
tation of the linker command file gen-
erated by the memory composer.

The workgroup environment pro-
vides an interface to Microsoft Source
Safe or Intersolv’s PCVS version con-
trol tools. This lets users on a network
“check in” and “check out” files to work
on from a central repository, and keeps
track of the versions and revisions made
to them. It also lets users connect to the
appropriate target board over the net-
work from their own host machine.

Code Composer 5.0 runs on Win-
dows 95 and WindowsNT and supports
Texas Instruments’ TMS320 series of
DSPs. Pricing starts at $2000, depend-
ing on options.

GO DSP
260 Richmond St. W.
Suite 501
Toronto, Ontario, Canada
M5V TWS5
(416) 599-6868
http://www.go-dsp.com
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dent approach to design. The real-time
integrated development environment, |
called Hypersignal RIDE, supports
(continued on page 64)
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(continued from page 63)
various available DSP and data acqui-
sition boards and greatly reduces the
need for software coding.

The RIDE environment is a super-
set of the Hypersignal Block Diagram

| tool from Hyperception and DSP

hardware awareness and Windows
DSP board drivers. The drivers han-
dle communication and control of the
DSP environment from the PC envi-
ronment. The DSP hardware can be
virtualized to eliminate the need for a
plug-in board. The driver communi-
cates with an installed board driver
without dealing with the specifies of a
given DSP. The development environ-
ment can be a mix of hardware (run
the DSP) and simulated (on the host
PC) functions.

The development process involves
placing block functions, such as filters,
FFTs, and multiplexers, on a work-
sheet and connecting them to form a
data flow. Run-time parameters then
can then be adjusted via pop-up dialog
boxes. By clicking on a button, they’ll
run with the algorithm. In addition to
the some 300 functional blocks sup-
plied with the tool, you can customize
existing blocks, create your own
blocks using the block wizard, or use
third-party block libraries.

RIDE includes a DSP object linker
that links all referenced DSP object
modules and library functions, builds
the DSP application, and loads it into
DSP memory. When a block diagram
worksheet is compiled, RIDE creates
and maintains a symbol table for each

DSP resource. The symbol information
is used for debugging with RIDE or for
using third-party debuggers. An appli-
cation can be exported to a DSP exe-
cutable object file in common object file
format (COFF). As an option, the design
can be translated to ANSI C source
code with the automatic code generator.

Profiling support includes display-
ing the number of times a block exe-
cutes, the cycles for each execution, and
the total number of cycles executed
since reset. Relative execution statis-
ties in terms of percentages can be dis-
played to view the relative resource
utilization of all blocks. Profiling can be
turned on even when the design is exe-
cuting for on-the-fly analysis.

RIDE can provide a system sum-
mary for any selected DSP resource,
including block, symbols, profiling, and
memory information. For real-time ap-
plications, DSP interrupt support lets
you associate any real-time block or
block diagram with a particular DSP
interrupt. This makes it possible to de-
sign interrupt handlers graphically
without having to deal with the intrica-
cies of interrupts on various DSPs.

Hypersignal RIDE is priced start-
ing at $3995 and $8995 with the op-
tional C source generator.

Hyperception

9550 Skillman

LB 125

Dallas, TX 75243

(214) 343-8525

http://www. hyperception.com
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FPGA Family Features Improved

Flexibility, Lower Cost

of Actel’s antifuse one-time pro-

grammable technology, now trans-
ferred to a 0.45-um triple-level metal
process, has allowed the company to
craft a new high-density family of FP-
GAs called the MX series. With chip
complexities from 2000 to 52,000 logic
gates, the seven-member MX family
offers enhanced routing resources over
the company’s previous-generation
dual-level metal designs. It implements
the arrays in smaller chip areas, and
keeps silicon cost considerably lower
than SRAM-based alternatives and

T he high density and small chip area

cost-competitive to SRAM-based de-
signs that employ 0.35-pum design rules.

Three of the seven A40MX family
members will include selectable PCI
support—the MX24, 36, and 52, which
contain the equivalent of 24, 36, and 52
kgates, respectively. The chips also
handle wide decoding of 24 or 28-bit
wide data. The other family mem-
bers—the MX02, MX04, MX09, and
MX16—have gate capacities of 2, 4, 9,
and 16 kgates, respectively. The ar-
rays include dedicated flip-flops, rang-
ing from 147 on the MX02 to 1888 on
the MX52. I/0 lines on the arrays

range from 57 on the MX02 up to 240
on the MX52. Lastly, the two largest
devices, the MX36 and MX52, include
dedicated blocks of dual-port/single-
port RAM that can access in just 5
ns—2500 bits on the MX36 and 3 kbits
on the MX52.

Like other antifuse designs, the MX
series requires no off-chip memory or
configuration downloads, providing
added system cost and board-area sav-
ings over systems that require
EPROMs or other off-chip storage.
And, the chips are ready to operate in
under 100 us—almost 1000 times faster
than SRAM-based FPGAs.

The chips are logic-compatible with
the company’s Act 1, XL, and DX fam-
ilies and include redesigned clock
buffers and clock-distribution net-
works to reduce the clock-to-Q (pad to
pad) times to as little as 5.6 ns. That
represents a 100% improvement over
the company’s XL- and DX-families.
On-chip datapath structures can thus
run at speeds of up to 270 MHz. For
example, a 16-bit adder can run at 96
MHz, and a 16-bit counter at 156 MHz.

A key improvement in the MX se-
ries is a MultiPlex I/0 cell that includes
selectable enhanced 3.3-V input
switching. Designers now can obtain
optimum I/0 performance when inter-
facing to 3.3-V components, or deliver-
ing full 5-V swings for 5-V systems.
The MX devices can be set to operate in
pure 5-V or 3.3-V systems or in mixed
5-/3.3-V systems.

Configuring the MX FPGAs is simi-
lar to similar Actel-family devices; the
suite of design tools in the company
ACT series provides 100% automatic
logic synthesis, placement, and routing.
In 50,000-unit quantities, prices for the
MX-family FPGAs start at $2.90 apiece
for the MX02 and increase to $69 each
for the MX52 (prices are for purchases
in mid-1998). Initial sample costs will be
considerably higher. Samples of the
MX02, 04, 09, and MX16 are now avail-
able, while the MX24 and MX36 will be
released in the first quarter of 1998.
The MX52 will be ready for sampling in
the second half of 1998.

Actel Corp.

955 E. Arques Ave.

Sunnyvale, CA 94086

Amr El-Ashmawi, (408) 739-1010

http://www.actel.com
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Image Is Everything

f you've ever had the feeling of being watched, well you
Imay have been right. The primary component in cam-

corders and security and surveillance cameras is becom-
ing more technologically advanced and less expensive to
manufacture. Thus, the products that
use image sensors, such as digital
still cameras, machine-vision cam-
eras, security cameras, and videocon-
ferencing are becoming available to a larger
market. Based on silicon, image sensors cap-
ture an image and convert it to an electrical
signal, which is then processed for either |}
storage or display purposes. Image sensors
are projected to jump from a $678.4 mil-
lion market in 1996 to a $1.564 billion
market in 2001, according to “Image
Sensor Market Review and Forecast,
1997,” from Strategies Unlimited. In the
report, charge-coupled devices (CCDs),
CMOS image sensors, contact image sensors, pho-
todiode arrays, and charge-injection devices,
among other categories of image sensors, are ex-
amined. The worldwide image sensor market is
dominated by Japan. The country takes about two- =

about 20% of the market. Europe, China, and Tai-
wan make up the bulk of the rest of the mar-
ket. Japan mainly produces CCDs, while the
majority of the CMOS sensors are manufac-
tured in the U.S. The largest application of
image sensors, according to the report, is in
camcorders (25% of the market). Security and

o

h‘

surveillance cameras come in second, with fax Source: Strategies Unlimited

RN

The Three Largest Markets
for Image Sensors

thirds of the market. North America follows with sgcuriw/sNgufance

i’ax machines

machines trailing in third. The cameras you see at your lo-
cal convenience store, gas station, or even traffic light typ-
ically use CCDs, but there is a move toward CMOS image
sensors because the prices for these components are
falling. The fastest-growing application of image sensors is
in the digital still camera category. What companies are
doing now is trying to produce mega-

million pixels or more) sensors were
originally priced at over $1000 per

sample in 1996. This year, sensor manufac-
turers are exploring sample pricing rates as
low as $80 to $100 for high-pixel CCDs.
These digital still cameras are mainly used
by insurance adjusters, lawyers, publishers,
and real estate agents, and have yet to make
it into the consumer market. The real issue is
that the resolution still isn’t good enough to re-
' place the 35 mm camera. Another interesting
; application is in the medical end of the market.
N\ Amorphous silicon sensors, which are more
radiation-tolerant than CCDs, also are ca-
pable of producing a larger field of view
for the physician. Typically, doctors had
difficulties with distortion since the im-
age had to be shrunk due to silicon limi-
tations. Amorphous silicon sensors, on

the other hand, use a layer of silicon over a
glass substrate.

For more information on the report and its
findings, readers may contact Strategies Un-
limited, 201 San Antonio Circle, Suite 205,
Mountain View, CA 94040; (415) 941-3438; fax
5 (415) 941-5120; Internet: http://www.strate-

gies-u.com.—DS

Purdue Teams With Industry

t appears to be a trend that’s here to stay: universities
I])airingr with national and international companies. Of

course, there’s the money, but more importantly,
there’s the research. One Purdue University associate
professor of mechanical engineering, Raymond Cipra,
says that in reality, the concept is based on exposing
students to more open-ended projects earlier on in their
careers.

One company, Dynamic Corp., asked the students in
the Senior Design class to fashion a portion of the brak-
ing system for an electrical car. In the process, the stu-
dents were guided by the company’s engineers, who
gained fresh perspective.

For further information on this program, readers
may contact Purdue University, 1132 Engineering Ad-
ministration Building, West Lafayette, IN 47907-1132;
(765) 494-2096; fax (765) 494-0401; Internet:
http://www.purdue.edu.—DS

pixel sensors. These high-pixel (a |
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40 YEARS AGO IN ELECTRONIC DESIGN

Vibration Resistant
Balanced Potentiometer

A dynamically balanced wiper arm
guarantees constant contact in this po-
tentiometer. Accuracy and continuity
are thereby assured, regardless of
system vibration or operating speed.
The resulting low wear gives the po-
tentiometer a 5 million cycle life. The
new potentiometer, developed by the
Kintronic Division, Chicago Aerial In-
dustries, 10265 Franklin Avenue,
Franklin Park, I11., matches mechani-
cal performance to electronic preci-
sion. Previous potentiometer design
used a cantilevered spring to provide
contact with the wire. When subjected to vibration the unbalanced mass of the
arm and spring caused it to rotate and give a positioning error. In applications
requiring the wiper to rotate at high speeds, centrifugal force increases pres-
sure on the winding, causing excessive wear.

When the mass of the wiper arm is balanced on both sides of the shaft, vibra-
tion or shock will not result in a rotational force on the arm, and therefore accu-
racy is not affected. Extending the concept of dynamic balance to the contact al-
lows it to follow the winding under all conditions. The balanced contact
assembly is mounted in jewel pivots at the end of the arm. As in the case of the
arm, vibrations will not cause it to rotate or bounce. Standard linearity for
these dynamically balanced potentiometers is 0.1 %. The units will give contin-
uous operation with a minimum of noise when subjected to vibrations up to
2000 cycles at 30 g’s. Maximum speeds range from 1000 to 3425 rpm depending
on the size of the potentiometer. (Electronic Design, Dec. 1, 1957, p. 29)

These precision pots were part of the feedback loop in servo systems.—SS

The Magnetic Twistor: A New Memory Concept

A new concept in memory devices has emerged from exploratory work at
Bell Telephone Laboratories, New York, N.Y. This concept, which has been
named the “Twistor,” is expected to make possible memory systems which are
simpler to fabricate and more economical to manufacture than existing sys-
tems. The Twistor concept opens the way for the construction of magnetic
memory arrays by merely interweaving horizontal copper wires and vertical
wires, much as window screen is woven. Such a device would be similar in ap-
pearance to a ferrite core array. This new concept gets its name from a charac-
teristic of wire made of magnetic material. Torsion applied to such a wire shifts
the preferred direction of magnetization from a longitudinal to a helical path.
The coincidence of a circular and longitudinal magnetic field can then be used to
insert information into this wire in the form of a polarized helical magnetization,
and the magnetic wire itself can be used as a sensing means.

In practice, the circular magnetic field is provided by a current pulse
through the magnetic wire, and the longitudinal field by a current pulse
through the copper wire, which is perpendicular to the magnetic wire. Thus,
storing a bit requires two coincident current pulses. Readout is accomplished
by overdriving the longitudinal field in the reverse direction. The readout sig-
nal is sensed across the magnetic wire. (Electronic Design, Dec. 15, 1957, p. 6)

This type of meniory was used in the Bell System’s first electronic switching
system, the No. 101 ESS. Using transistor circuitry, these computers went into
service in 1963 in Cocoa Beach, Fla., according to *A History of Engineering
and Science in the Bell System,” published by Bell Labs in 1982.—SS

JUST A REMINDER

f you've been working on your paper
Iairplane (and even if you're not),

there are a few things you might
want to keep in mind while you are de-
signing. Those individuals who are
looking to bowl us over by producing
(against all odds) a plane that will fly
right out of the box should definitely
label the box with warnings and in-
clude an audible signal when the box
is opened. Also, we're going to need
an explanation of your technology and
design to help us in our judging.

Now, if you're completely lost, what
I'm referring to is the First Annual
QuickLook Paper Airplane Contest.
Electronic Design and 1-800-BAT-
TERIES are sponsoring the contest
with the winners enjoying a first prize
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1-800-Batteries
® X[ )
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of a $150 gift certificate and a second
prize of a $50 gift certificate, both to be
used with 1-800-BATTERIES’ cata-
log. The battery company also is offer-
ing a 3-V battery to the first 100 engi-
neers who send us a self-addressed
stamped envelope (SASE)—you’ll
find the address below.

Here’s a quick breakdown of the

rules, although, by this time you re-

ally need to have it done and be in the |

testing phase (reminiscent of Y2K):

e Paper should be no more than
one-eighth of an inch thick (and paper
means paper, not balsa wood or plastic
sheeting).

e The plane must be fully assem-
bled when it gets to our offices.

e The plane can be no larger than 3
ft. in wingspan.

e The plane must be able to demon-
strate properties of flight over a dis-
tance of 12 ft.

No planes will be returned, and the
deadline for entries is January 1, 1998.

Send all SASEs and entries to
QuickLook Editors, Electronic De-
sign, 611 Route 46 West, Hasbrouck
Heights, NJ 07604. Any questions can
be sent directly to Deb Schiff at: de-
bras@csnet.net or (201) 393-6221.
Good Luck!—DS
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10-BIT, 20-MSPS ADC.

LOW-POWER,

TLC876 interface to 'C6x DSP

5V 33v

DVpp DRVpo oML TMS320C6201 DSP

PLLREQ[3:1]

Image Correction Output | =0
Logic 7"“3““"5 R G {200 MHz Range)

AXWE

Vpp2V 25V

Control

N
Leogic Vop 3V -
CED 3
AXOE User :

Interface

Aninasg asuasajay

LF AL

CLKMOD [1:0}
=10

DGND DRGND

{x2 Mode)

TR

TLC876 starting at only $2.89*

20-MSPS {min) conversion rate Introducing the TLC876 from TI. A single-supply ADC that
delivers the high speed and high resolution you need for high-
performance applications like digital video svstems, digital

SN

107-mW (typ) power consumption

DNL = +0.51S8 cameras, scanners and communications systems. And at only
107 mW, the TLC876 reduces power consumption 33% versus
5-ns vs. 105-ns enable and disable times the competition. With enable/disable times reduced to only

improve bus efficiency 5 ns, the TLC876 significantly improves bus efficiency and

system throughput. The TLC876 delivers DNL of less than
1 LSB and 54 dB of SNR. Reference input impedance is 2X
2X the impedance of the reference input higher than the competition. And the TLC876 analog input is
specified as low as ground, eliminating level shifting stages

2-V analog input range can include 0 VOC

VvV VVYVY

*Price is per device in quantities of 1,000, prior to the ADC, saving board space and cost.

For free data sheets or EVM information, contact us at;

1-800-477-8924, ext. 5050, or www.ti.com/sc/5050

/}
Mixep SienatL & ANALOG {’TEXAS

INSTRUMENTS
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‘Am29DL300

The Am29DL800O
the industry s first zero
power, true simultaneous
‘l._. » read write flash device
S| Our flash family offers a
number of product and
packaging options
including miniature cards
from which to choose

True Simultaneous
Read/Write Flash.

In design, it's certain simplifications, certain perfect little
integrations that give you the opportunity to really
shake things up. Take for example, the Am29DL800,
AMD’s zero-power, 2.7-volt-only flash memory device.
Now designs that had required multiple memory
devices—like EEPROM, SRAM, EPROM or ROM

can achieve the power and simplicity of a single chip
solution. The very solution you'll find driving a whole
new generation of advanced high
performance (90ns) communication

and embedded systems. What you

won't find however, is any latency

This remarkable . .
conceptcellphone DA period between read and write
from Gingko Designisn’t
yet available, but the flash
technology that's making

it possible is. Today
From AMD also exceptionally low. So you can

operations. Power consumption is

keep designs compact and nimble. And have plenty of
room to integrate that most alluring quality of all: the
amazing. To find out more of what's possible with AMD's
family of flash products and the architecture of the future,

give us a call at 1-800-222-9323 or visit our Web site.

AMD R

www.amd.com
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New Initiative For Attracting Talent In Scotland

major training initiative has
Abeen launched to ensure that
Scotland continues to attract the
international electronies industry
with the country's pool of highly

| trained labor at all technical levels.
The establishment of a National
Microelectronics Institute (NMI)
based in Heriot-Wall University, Ed-

|

| — —

inburgh, was announced last vear, but
has now officially opened.

The Institute, housed in a 2500-
square foot facility in the university’s
Research Park, will have a small cen-
tral office of eight people by early
next year, headed by chief executive
Clive Dyson, formerly of GEC
Plessey Semiconductors,

|
1
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Wit DL CONVER

PERFORMANCE

The new IMX 4 and IMX 7 families are available in
Surface Mount or Through Hole versions.
Packing a big performance of 4W and 7W

in a case size of 1" x 2.

r—'r) ~l
ot g W

SMALL in SIZE
L)
LGy
in

Contact us today at:
888 MELCHER (635-2437)
e-mail: info@melcher-power
internet: www.melcher-power.com

7 Watts
Output 1 Output 2 input | Voltage Range
Vonom fonom | Yonom lonom | Vimin..Vimax  Vimin. Vimax  Vimin..\Vi max
(vocy (A (v oC) (R) 8.4..36VDC 16.8...75V DC 40...121V DC
33 1.5 20 IMX 7-03-7 40 IMX 7-03-7 70 IMX 7-03-7
5.1 1.2 20 IMX 7-05-7 40 IMX 7-05-7 70 IMX 7-05-7
5 0.6 5 0.6 | 20 IMX 7-05-05-7 40 IMX 7-05-05-7 70 IMX 7-05-05-7
12 0.25 12 025 | 20IMX 7-12-12-7 40 IMX 7-12-12-7 70 IMX 7-12-12-7
15 02 | 15 02 | 20IMX7-15-15-7 40 IMX 7-15-15-7 70 IMX 7-15-15-7
24 013 | 24 013 | 20IMX 7-24-24-7 40 IMX 7-24-24-7 70 IMX 7-24-24-7
4 Watts
Output 1 Output 2 Input Voltage Range
Vonom lonom | Vonom lonom | Vimin..Vimax  Vimin., Vi max
(vDC)  (mA) | (VDC}  (mA) 8.4..36VDC 16.8..75V DC
33 900 20 IMX 4-03-7 40 IMX 4-03-7
5.0 700 | 20 IMX 4-05-7 40 IMX 4-05-7
12 340 | 20 IMX 4-12-7 40 IMX 4-12-7
15 280 g 20 IMX 4-15-7 40 IMX 4-15-7
+5 +350 -5 -350 | 20 IMX 4-10505-7 40 IMX 4-0505-7
+12 4170 -12 -170 | 20IMX 4-1212-7 40 IMX 4-1212-7
+15 4140 15 -140 | 20 IMX 4-1515-7 40 IMX 4-1515-7
+24 +90 -24 90 20 IMX 4-2424-7 40 IMX 4-2424-7

MELCHER

The Power Partners.
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It has already held a number of
workshops aimed at secondary edu-
cation colleges. These workshops are
designed to create common standards
for technicians in collaboration with
the semiconductor industry.

While facilitating training and
strengthening the skills base is a pri-
mary function, the NMI also is talk-
ing aim at improving business
processes; improving the industry’s
support infrastructure; and building
on existing facilities in universities,
colleges, equipment and material
suppliers, and fabrication plants.
NMTI's aim is to provide the increased
availability of skilled technicians and
engineers for the industry and pro-
mote further development.

A Scottish site was chosen because
of the high concentration of semicon-
duetor fabricators and equipment
suppliers in the country. The semi-
conductor industry in Scotland ac-
counts for 60% of U.K. production.
When the latest fabrication plant is
opened by Hyundai in 1998, it will
employ 9000 people.

The NMI initiative was led by Mo-
torola, which has two plants in Scot-
land. It has strong support from the
Scottish Electronies Forum, the
Scottish Office, and Scottish Enter-
prise. Dr. George Bennett, head of
Motorola’s operation in Scotland, is
the first chairman of the Institute.
The board will comprise general man-
agers or chief executives of the com-
panies involved, in addition to a gov-
ernment representative.

Participating companies include Mo- |

torola, National Semiconductor, NEC
Semiconductors, and Seagate Micro-
electronics based in Seotland; Siemens
Microelectronics, Siemens AG Semi-
conductors, Fujitsu Microelectronics,
GEC-Plessey, and Newport Wafer
Fab, based in England and Wales.
There are now 24 wafer fabrication
facilities within the U.K. at present.
The NMI will be recruiting more

members among those companies |

and their related suppliers.

For more information on the initia-
tive, contact the Al Paul Lefton Com-
pany, 100 Independence Mall West,
Philadelphia, PA 19106; (215) 923-
9600; fax (215) 351-4298; Internet:
http://www.lefton.com.—MS
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The Hitachi
SuperH™ RISC
Cool Engine".
The de facto standard
for Windows CE
Handheld Personal

Computers.

Five out of seven

Windows® CE Handheld PCs

share the same

inside secret.

The electronics revolution is headed
off the desktop and out into the world at
large. Case in point: the Windows CE
Handheld Personal Computer (H/PC).

The overwhelming majority of
these H/PC makers turned to the Hitachi
SuperH RISC architecture. It was devel-
oped specifically to provide the low
power and optimal price:performance
required by portable, handheld Personal
Access applications such as the H/PC.

Over a thousand SuperH designs
have proven our capabilities to help OEMs
reduce their development time. The
SuperH family boasts extensive third-party
support and a whole host of middleware.

From entertainment devices to
information and communication tools, to

advanced, feature-rich combinations of all
of the above, the SuperH Cool Engine is
now the processor of choice for Personal
Access products.

If you're looking closely at Personal
Access CPUs, we think there’s a good
chance the SuperH RISC processor is
going to be in your picture, just like 1t
is for the new H/PCs from Casio. Compaq,
Hewlett-Packard, Hitachi and LG Electromics.

You can get the inside scoop at
1-800-446-8341, ext. 1000. Or visit our
web site at www.hitachi.com.

HITACHI

A TOTALLY NEW VISICN



WHAT COULD BE MORE CONVENIENT
THAN HAVING HIGH POWER 3.3V AND 5V
OUTPUTS FROM THE SAME SOURCE?

With our new RP series, you can have everything but the
kitchen sink in one package: high current 3.3V and 5V
outputs, as well as common auxiliary voltages such as
+12V, 24V and 48V. With up to five outputs in one
package, the RP can accommodate all peripheral power

requirements, and can provide a smooth migration from

5V to 3.3V logic. 500, 750 or 1000W models give you the
power you need to meet the requirements of embedded
systems applications.

The RP series is the only power supply of its kind that
complies with the EMC directive for CE marking, and comes

with worldwide safety approvals including UL, CSA and TUV.



The RPseries /12(///1'/)/0 outpul

poaer supp lres.

With a full range of output configurations If you'd like to learn more, what could be more

and remote signal options—including DC input convenient than having all your questions answered

versions—you'll easily find one that fits your application by one source? Give us a call at 1-800-LAMBDA-4, ext. 8738.

without time-consuming re-design or modification.
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CUSTOM
PRECISION METAL
STAMPJNGS

o

From the size of a

pin head to several inches

in diameter, continuous strip or

bulk; if it can be stamped we can do it.

And we deliver: e W W
@ Micro-Miniature, Miniature Mecsoy | ]
and Medium size weny
STAMPING

B Tolerances to + .0001 |

i 10.010 to a billion+ parts 2 e
B Just-In-Time delivery / S -'}4
W 100% defect free f » ;
B Statistical process control |4 42 ~-TEC
B In-hcuse tooling

/

.

Callor write for a quote or literature.

TEC

THOMAS ENGINEERING CO.

7024 Northland Drive

Minneapolis, MN 55428

612-533-1501 » FAX: 612-533-8091

E-Mail: tec-sales@thomasengineering.com
Weh: hitp://www.thomasengineering.com
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'Another “Top Ten” List

Electronic Industries Association’s (EIA’s) top 10 list

And now, from the home office in Arlington, Va., it's the
f foreign markets for electronic exports, along with

| the top 10 trading partners for electronic imports for 1996!

(Sustained applause follows.)

OK, maybe it’s not the most glamorous introduction, but
the information contained here is pretty important. The
EIA, a national trade organization representing U.S. elec-
tronics manufacturers, has compiled a list of the U.S.” best
import and export partners.

Heading the list of U.S. export markets for electronies
equipment is Canada, with a total of $20.8 billion for 1996, a

Top 10 Export Markets for U.S. Electronics
(millions of dollars not seasonally adjusted)
1996 1995 % change
Canada 20,845 18,340 18%
Japan 18,041 13,653 17.5%
Mexico 1,413 8,824 29.3%
United Kingdom 8,438 9,126 -15%
Singapore 8,307 1432 11.8%
Germany 6,912 6,614 45%
Korea 6,808 5,902 15.4 %
Taiwan 5,088 4,585 1%
Malaysia 5,009 5,643 -11.2%
Hong Kong 4,608 4,608 0.0%
Top 10 Import Markets for U.S. Electronics
{millions of dollars not seasonally adjusted)
1996 1995 % change
Japan 38,078 41,837 -9.0%
Singapore 17,034 15,322 11.2%
Mexico 14,473 12,108 19.5%
Taiwan 14,193 12,999 9.2%
Malaysia 13,262 13,170 0.7%
Korea 11,947 13,324 -10.3%
Canada 10,398 9,648 18%
China 9,285 7,929 17.1%
Philippines 4,31 3,037 42%
Thaitand 4,155 4,066 2.2%
Source: Electronic Industries Association

7.8% increase over 1995. Finishing in second place was Ja-
pan with $16 billion, a 17.5% jump over last year’s total of
$13.6 billion. Coming in third was Mexico with $11.4 billion,

a whopping 29.3% increase over its 1995 total. According to |
the EIA's analysis of U.S. Department of Commerce export |

data, these three markets alone comprised 36% of the
$135.4 billion total electronics export market for 1996.

And now for what the United States takes in. Of the top
10 major foreign suppliers of electronics products to the
U.S., Japan retains the top spot with sales of $38 billion in

|

|
[

1996, despite a drop of 9% {rom last year’s figures. Singa- |

pore ranks second with $17 billion, and Mexico finished in

| third place with $14.5 billion in sales. The top 10 markets ac-
| counted for nearly 87% of the total import market for 1996.

For additional information on the survey itself or on the |

organization's activities, interested readers may contact
the Electronic Industries Association (EIA), 2500 Wilson
Blvd., Arlington, VA 22201-3834; (703) 907-7500; fax (703)
907-7501; e-mail: publicaf@eia.org; Internet:
http://www.eia.org.—MS



COUNT ON
CAPACITORS

UFACTURED
BY VISHAY.

1.5pF to 330pF
(6.3V-50V)

VISHAY SPRAGUE®

Molded Solid Tantalum
Chip Capacitors Solve ’

LOW ESR Design Problems

The newest microprocessors are pushing
power supply designers to use low equivalent
series resistance (ESR) capacitors to control
ripple current and ripple voltages. Other factors
including power dissipation capabilities, lower
voltages, miniaturization, surface mount assembly

and operating frequencies also affect the
designer's selection of filter capacitors.

For frequency filtering below 500kHz, Sprague’s
5930 solid tantalum chip capacitor offers the
best combination of low ESR, good power
dissipation, and a machine friendly flat surface
for consistent placement.

Like all solid tantalum chip capacitors, the
593D is extremely stable under temperature
changes and time. In addition, it has no end-of-
life constraints or known wear out mechanisms
for excellent reliability and stability.

The 5930 features values ranging from 1.5¢F
to 3304F, and voltages from 6.3 to 50. This product
is in an industry standard molded chip package for
full compatibility with existing pad layout designs.

For a data sheet, call Vishay’s FlashFaxs*
Service at 800-487-9437. Document #510.

1-800-487-9437

www.vishay.com

Request Document #9999 or choose from
the FlashFax numbers shown on this page.

Up to .10pF
(100V)

VISHAY ROEDERSTEIN
The Highest C-values .f

Available in a Miniature . ~
Film Capacitor ~ Q

with Smm Lead Spacing

Roederstein Electronics, Inc. has expanded its
MKP 1840 series of metallized polypropylene
film capacitors to include a miniaturized version
with the highest C-values available with S5mm
lead spacing. Fully auto-inser:able, these
capacitors allow the design engineer to take
advantage of a much reduced printed circuit
board footprint while maintaining the superior
characteristics of the polypropylene dielectric.

Polypropylene’s excellent stability, very low
dielectric absorption, high insulation resistance
and low dissipation factor make these capacitors
ideally suited for use in designs where precision
is required, such as audio and instrumentation
applications. Most commonly these capacitors
are used in oscillators, timing and LC/RC filter
circuits, high frequency coupling/ decoupling,
cross-over networks, and sample and hold circuits.

Roederstein’s MKP 1840 capacitors are
also self-healing and do not exhibit a piezio-
electric effect. The new 5mm lead-space
capacitors are available in C-values up to .10pF
and in a 100-volt rating. Larger sized capacitors
are available in higher veltages and capacitance
values up to 10pF. All are encapsulated in flame-
retardant cases.

For a data sheet, call Vishay's FlashFax®*
Service at 800-487-9437 Document #707.

Pentium” is a trademar of the Intel Corporatinn.
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8200pF to .22pF
{25V & 50V)

VISHAY

0612 Capacitor
YITRAMON®

Cuts Inductance
by More Than Half

Selecting capacitors with low inherent
inductance is always an important design
consideration—particularly in high speed
microprocessor and multi-chip module
circuitry. Normally in the 0.8nH to 1.0nH
range, this inductance can be cut by more
than half with Vitramon's monolithic ceramic
chip capacitor.

The Vitramon chip (VJ0612) provides
standard inductance levels as low as 0.3nH.
The package dimensions are 0.062"L x 0.126"W
with thicknesses from 0.020" to 0.038". Standard
capacitance range is from 8200pF to 0.22uF
with tolerances of + 5%, + 10%, + 20% and
voltage ratings of 25V and 50V.

This combination—available in a robust,
easily mounted package —makes the VJ0612
ideal for use in new designs where low
inductance is important as well as for improving
the performance of existing circuitry.

For a data sheet, call Vishay's FlashFax*"
Service at 800-487-9437. Document #50100.

BROADEST PRODUCT LINE.
QUALITY BRANDS.
MANUFACTURED BY VISHAY.

N
VISHAY

VISHAY INTERTECHNOLOGY, INC.
DALE® « DRALORIC * ROEDERSTEIN * SFERNICE
SPRAGUE® * VISHAY FOIL RESISTORS
VISHAY THIN FILM ¢ VITRAMON



Now serving
the world's largest
Flash selection
on a silver platter.

ﬂ




Go ahead. Be demanding. Sharp
will gladly serve you up the higgest
densities in the smallest packages—like
(5P and Stacked Chip—as part of our
free Memory Information Kit

The kit includes our CD-ROM
data disk packed with fingertip
information—not only on Sharp
Flash, but on our SRAM, MROM, FIFQ and
more. An eye-opening and convenient
reference tool!

S0 9o ahead. Expect the best selection,
the most cooperative service and consis-
tent innovation from your IC suppliers.
We expect you'll be calling us soon.

For your free Memory Information Kit,
call 1-800-64,2-0261 Ext. 412, or visit our website.

SHARP

FROM SHARP MINDS
COME SHARP PRODUCTS

www.sharpmeg.com/flash/

Copyright © 1997, Sharp Electronics Corp. All rights reserved. IC-312
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The first major microcontrollers for USB

(MCUs for an extremely advanced bus.)

SC.

ne hundred twenty-

seven peripherals?

Connected to one
port on a PC?

Hot plug-and-play on
all of them?

Yes, there’s no question
about it. The Universal Serial
Bus is a bus like nothing
we've ever seen.

And fortunately, now
there’s a major microcontroller

manufacturer who makes

USB microcontrollers.

Samsung.

Which means now peri-
pheral makers can accommodate
the millions of USB-ready PCs
shipped to date.

And help make this
breakthrough bus solution a
reality for users everywhere.

We have three different
parts—a high-speed (12Mb/s)
with 16-32k ROM for monitors

and hubs. A low-speed (1.5

Mmb/s) with 8k rRom for
keyboards and applications
requiring high I/0. And a
low-speed with 4k rom for
mice and joysticks.

We also have all the
development tools you’ll need
to work with these parts—

including a c-compiler.

Samsung scui for the Universal Serial Bus

PART SPEED ROM
Ks88-6032 12 Mb/S 32K
Ks88-6024 12 Mb/S 24K
Ks88-6016 12 Mb/S 16K
Ks86-6008 1.5 Mb/S 8K
KS86-6104 1.5 Mb/S 4K
OTP and mask versions avarlabl

In short: if you're ready
for uss, we’re ready for you.

And considering what
this bus looks like, that’s
saying a lot.

For complete literature on
designing-in our USB MCUs,
please call 1-800-446-2760.
Or write to Microcontroller
Marketing, Samsung Semi-
conductor Inc., 3655 N. First St.,
San Jose, CA 95134. Or visit

wWww.s€c.samsung.com.

Piimseny

SEMICONDUCTOR

StiLL A Generation AHEAD.
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“Stop Noise

Most people know that a pacifier will stop noise,
sometimes very quickly, other times it takes a little
longer. The method, however, works. Add a little
sweetness and it works even faster. And for certain
applications the pacifiers come in different shapes
and sizes.

Conec Filter Connectors stop noise as well. Noise
created by EMI/RFI in today's high speed digital
systems. And just like pacifiers, Conec Filter
Connectors come in different configurations -
industry standard d-sub, high density d-sub, filltered
adapters, modular jacks and combo d-sub, with

on Ways”

power filtering and signal filtering. We don't add any
sweeteners. What we do add is our patented planar
filters. The technology with a proven track record,
combined with the industry's best connectors —ours.
Both technologies fully integrated, for best results

in filtering.

Contact us today and put a little sweetness in your life.
You can find us at our website:
http://www.conec.com, or
e-mail 24926@ican.net

45 0%

CONEC QUALITY
“PEACE OF MIND”

* IS0 9001 CERTIFIED o

72 Devon Rd., Unit 1, Brampton, Ontario Canada L6T 5B4

SONEC

"TECHNOLOGY IN CONNECTORS"

Tel: 905-790-2200 « Fax: 905-790-2201
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..Perspective on Time-to-Market

BY RON KMETOVICZ
President, Time to Market Associates Inc.

P. 0. Box 1070, 100 Prickty Pear Rd., Verdi, NV 89439; (702) 345-1455; fax (702) 345-0804

and sold sets the stage for busi-

1ess growth and prosperity. But
in today’s marketplace, product, mar-
keting programs and sales efforts tend
to blur together. As suppliers segment
and then saturate markets, consumers
face consternation in making a choice.
Depending on market size, thousands
of players compete for each individual
purchase as they attempt to grow mar-
ket share. If consumers are confused,
think about what it’s like inside the
sales and marketing departments of
companies trying to capture the con-
sumer’s money. All parties seem to
shuffle from one trend to another, re-
sembling the motion of Mike Ditka on
the sidelines.

But occasionally, a truly inspiring
market leader emerges from the pack.
How do they do it? The following ac-
count leads to the answer.

I like music and maintain a modest
home collection. When near my PC or
stereo system, I insert a disk and turn
up the volume. But I’'m not always
home, and I like to take my music with
me. To do this, I duplicate a CD onto
tape—a time-consuming process I de-
test. The tape then plays on the road or
ona portable cassette player. Since por-
table players are cheap, I stuff my bag
for each individual activity with a
player of its own. So, as my CD collec-
tion grows, my tape collection expands
proportionately.

A few years ago, CD players ap-
peared on the market with shock pro-
tection.I bought one thinking I could
bypass the tape-duplication process
and play a CD on the move. Well, real-
ity did not conform to my expecta-
tions. I couldn’t ski, bike, or run with
this unit—it could handle a waltz on a
foam dance floor. I gave up on porta-
ble CDs and returned to messy, unor-
ganized, undocumented, tapes.

Recently, I went out to buy a better
portable CD player. Much to my sur-
prise and bewilderment, I had to select
one from over three dozen on display. I

Aﬁne product effectively marketed

J

~~

asked the saleswoman
which one offered the best
performance while in mo-
tion. She said that one
unit was superior to all
others, handed me a CD,
and instructed me to fig-
ure it out for myself. I
couldn’t refuse the challenge!

I ran an in-store experiment and in
ten minutes, found the most shock- and
vibration-tolerant unit on display. [ was
impressed with its superiority. The
saleswoman saw my smile and re-
turned to congratulate me. She said
this unit outsold all others in the store
combined. I left with a Sony D-E301—
a great product!

RON KMETOVICZ
CONTRIBUTING EDITOR

Yes, products with su-
perior performance, of-
fered at a reasonable
price, command con-
sumer respect. And

ucts need the least
amount of marketing
hype and sales push. It’s
the opposite—they sell
themselves with limited
marketing.

My message to product
developers: focus on
making a superior prod-
uct for its intended application; restrict
its features, and make it perform. Witha
great product in hand, establish a sup-
portive marketing and sales effort.
Don’t think that marketing and sales can
compensate for an inferior product.

To obtain an e-mail copy of “The
Complete List for Late Product Infor-
mation,” readers may contact Mr.
Kmetovicz at kmetovicz@aol.com.

amazingly, the best prod- ‘

Locic Prooucrs
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OUR UNIQUE RELAY

requires less HEAT
during reflow.
But go ahead, put

it through HELL.

You're in the hot seat. You have to find a 2 A relay that not
only withstands the rigors of surface mount or through-
hole assembly, but also cuts your manufacturing costs.
'''''''''''''''''''''' i Don't sweat it. The

- Gt ing domestically
sourced G6S has
multi-bend leads

Ess] s e~ 1 and PCB stress.

The result? A 75%

Solder joint reliability is ensured by L
reduction in solder

a unique lead frame adapted from

]
t
t
t
]
1
1
|
1
L i that absorb shock
I
I
t
1
1
1
|
proven standard IC designs. :

joint stress. What's
more, state-of-the-art lead frame design creates efficient
heat transfer directly to the solder joints, saving time and
money during reflow soldering. The G6S also exceeds FCC
Part 68 as well as Bellcore surge and isolation
requirements. Insist on today's hottest relay. Contact us
at: Phone: 800-55-OMRON; Fax: 847-843-7787;
gbs@oei.omron.com; ControlFax: 847-843-1963.

OMRON.
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Corrmre——

1
e’re here, we're old enough to be your parents
W(and grandparents in some cases), and we're going
to fix the Year 2000 Date Change (Y2K) crisis.
That may not quite be the anthem of The Senior Staff, but
these over-50-year olds are giving a new meaning to the
word empowerment. The Senior Staff 2000 is a well-
equipped database of professionals who just happen to be
over 50, and qualified to perform Y2K conversion. The
database is seeing additions of 1000 people per month.

The group maintains a Job Information Databank that
contains about 3000 professionals who are seeking full-
time, part-time, and interim positions in manufacturing
and service enterprises. These professionals are em-
ployed in any number of positions from receptionist to
CEO. The international registry is free to information
technology (IT) professionals. Employers pay a modest
fee for detailed profiles of candidates with skills and ex-
perience. The Senior Staff is not an employment agency
or headhunter; it's simply an information databank.

One of the biggest problem with Y2K conversion pro-
jects is that the younger crowd is uninterested in repro-
gramming computers that were designed in what they
| would term the dark ages. Therefore, more companies
| are turning to The Senior Staff for their compliance
needs. Fujitsu Software, for one, is providing software
and instructors to Senior Staff 2000 to retrain the retired
programmers. The course on COBOL is given as part of a
three-week course offered at the University of California,
Santa Cruz Extension. There is a substantial discount to
Senior Staff 2000 members.

The main draw to these programmers is that they are
very familiar with the COBOL programming language
that’s historically been used with mainframe computers.
These “ancient” mainframes are destined to fail at the
turn of the century unless an experienced, knowledgeable
programmer gets to the code and either repairs it or
builds a bridge around it. The younger programmers,
who've been trained in Java and C++, simply don't have
the skills to do the work at hand.

Some of the Gartner Group’s latest numbers concern-
| ing Y2K say that 600,000 programmers will be needed to
solve the Y2K problem in time (already too, late for most,
though, if they’re only beginning to recognize the prob-
lem as you read this). But, there are only 200,000 avail-
able programmers in the “conventional” workforce. As a
result, retired or consulting programmers are being en-
ticed back into service. The companies choosing their
nontraditional programmers (misnomer or pun, you de-
cide) from many sources, but the biggest choices are
listed with The Senior Staff.

The job candidates are proficient in over 70 languages
and computing platforms. On a seif-rated system, 70% of
The Senior Staff members are, on a scale of one to five
(with five being “Guru”), at a skill level of three or better.
Many of the members are available for regional, national,
or international assignments.

Contact The Senior Staff, P. O. Box 1382, Campbell,
CA 95009-1382; (408) 371-9604; fax (408) 371-3255; Inter-
net: http://www.srstaff.com.—DS
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HOW DOES IT SOUND?

f a tree fails in the forest, can you
Ihear it from six different perspec-

tives? The real question is, if you're
watching a tree falling in the forest
on your new television, are you hear-
ing every nuance of the tree crashing
to earth in Dolby Surround sound? If
you've been watching more TV than
usual lately, it might just be because
you have a set equipped with Dolby
Surround or you have a home-enter-
tainment setup that allows you to

ago, there weren’t many programs
transmitted in Dolby Surround, but
that has changed drastically, with the
fall season opening with over 69 reg-
ularly scheduled programs that are
encoded with Dolby Surround.

According to Dolby Laboratories,
over 15 million American households
are watching and listening to televi-
sions that are equipped with Dolby
Surround decoders. Because the
home-theater element of viewing a
television program such as the “X-
Files” is so important to many view-
ers, most production companies are
incorporating Dolby Surround in
their projects. Despite the fact that
there are other surround formats on
the market, production companies
frequently turn to Dolby because
they invented the system which is
touted as the best.

Currently, over 28 million Dolby
Surround decoders are in use world-
wide. Additionally, there are more
than 7000 programs encoded with
Dolby Surround. If you walk into a
theater, odds are that it’s one of the
more than 41,000 that use Dolby
processors. Dolby Digital, the
newest version of digital surround
sound technology, is being used in
over 1000 films. This technique uses
5.1 discrete channels of sound to pro-
duce the surround sound effect.
Catching up to its older cousin, over
11,000 movie sereens use Dolby Digi-
tal processors. As far as consumers
are concerned, over 283,000 Dolby
Digital decoders are in use today.

For more information on these de-
velopments, contact Dolby Labora-
tories Inec., 100 Potrero Ave., San
Francisco, CA 94103-4813; (415) 558-
0200; fax (415) 863-1373; Internet:
http://www.dolby.com.

S S S —d

hear Dolby Surround. A few years E ‘

Codec that provides a dynamie
range of 97 dB for both the analog-
to-digital and digital-to-analog chan-
nels. It performs this act by using a
proprietary delta-sigma architecture.
The new Codec yields 3D audio that
gives a new meaning to turning the
dial on a car radio.

The AK7712A is an integrated

new sound to the DSP through team-
work with Aureal, Dolby, QSound
Labs, and SRS. The companies lent
their high-end algorithms to enhance
audio to the point where listeners not
only hear the difference, but they feel

it as well. Even with the 3D enhance-
ment algorithms, the AK7712A still
has enough power left over to add re-
verberation, echo cancellation, and
other functions.

The Codec comprises a 20-bit
stereo analog-to-digital converter
(ADC), four 20-bit output digital-to-
analog (DAC) channels, and a propri-
etary 24-bit fixed-point DSP. The
AKT7712A allows designers to play
with 383 instruction cyecles, with up to
six operations per cycle. The audio
sample rate is 48 kHz.

Japanese automakers are already
using the AK7712 in their car audio ap-

plications. It features a smaller die and |

more competitive pricing. Its package
is of the 100-lead LQFP variety, and is
priced at $19.50 at 5000 pieces.

For more information, contact
AKM Semiconductor Inc., 2001 Gate-
way Pl., Suite 650 W, San Jose, CA
95110; (408) 436-8580; fax (408) 436-
7591; Internet: http:/www.akm.com.

Logic

or visit www.ti.

Prooucrts

To get a free CD-ROM and AHC Data Book.

call us at 1-800-477-8924, ext. 3054,
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Introducin
the world’s smallest
wirewound inductor

Our new 0603 surface mount in- parts, and you'll Coilcraft 0603 wirewound vs
ductor is the industry’s smallest find significant comlpemms - m::s:ors
wirewound coil, measuring just .067” performance | 39nH | >6000 8
x.045" x .040". advantages. ‘g m

Like all Coilcraft chip inductors, it Our Q factors  33n 2300 22
has exceptionally high Q values, with are often twice
many parts topping 75 at 1.7 GHz. as high, SRF’s are 50 to 70% higher,

And because of its ceramic body, and DC resistance is three to four

Q vs frequency SRF’s are also very times lower!

high — over 4.8 GHz For complete specifications on our

on a typical 10 nH new 0603 inductors, check out the

7T inductor. Coilcraft Web site or call for a cata-
/ “ Compare our new log. For prototyping, order our C112
2 il 0603 coils to compa- Designer’s Kit with samples of all 19

rable non-wirewound values from the series. by

&

Now you don’t have to sacrifice performance
tor a small form factor.

DIRECT $
%E}zz.%ﬁt GOM

ELIVERY! c Cary IL 60013 800/322-2645 Fax 847/639-1469
VERN\GHT D
O WWWhitp:/www.coilraft com - DRTARAX
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New Kid On The Block —Intro-
duced at the Audio Engineering Soci-
ety meeting in September, V&T News
is the newest publication in the audio
industry that addresses issues in the
vacuum tube sector. The letters “V”
and “T” stand for Valve and Tube.
V&T News joins Audio Electronics,
Speaker Builder, Glass Audio, Voice
Coil, The World Tube Directory, The
Loudspeaker Industry Sourcebook,
and various educational books from
Audio Amateur Corporation.

The publication is free to all quali-
fied subscribers in North America
and also is available outside North
America for $50 a year.

The first issue highlights industry
news and developments such as a new
Class A stereo;a fully integrated ampli-
fier from Rogers International; a Russ-
ian/American joint venture to produce
electron power tubes and glass vacuum
tubes; a new tube microphone design
from Neumann USA;anew Class A 13-
W per channel transformer-coupled tri-
ode amplifier; and tube amplifiers and
preamps from GRAAF.

The Industry Watch section
focuses on
VZcTNews personnel
e changes, new
=  web sites, im-
provements in
manufactur-
ing, new prod-
uct releases,
and new tech-
nologies. The
= publishers are
mterested in web site information, so
feel free to contribute. Actually, they’re
interested in any contributions having
to do with the tube-audio industry.

Don Jenkin's Test Bench gives a
description of the steps to take while
measuring and analyzing vacuum-
tube characteristics. In this issue,
performance data was examined
from the standpoint of the relation-
ship of the tube-plate current to grid
bias, plate voltage, screen voltage,
and plate-resistive loads.

Finally, there is a brief calendar
listing. If interested, send informa-
tion to: V&T News, P.O. Box 576, Pe-
terborough, NH 03458-0576; (603)
924-9464; fax (603) 924-9467; e-mail:
audiotech@top.monad.net.

- -
w—

How Does A Tape Drive? —Quantum Corporation and Compaq have
linked Quantum’s DLT 7000 tape drive on Compagq’s servers and storage
line. The result is the new Compaq 35/70 GB DLT drives, which are avail-
able in rack-mounted versions, storage arrays, and tabletop configurations.

Quantum’s DLT 7000 offers a 70-Gbyte compressed capacity and a 10
Mbytes/s (compressed) data transfer rate. With a SCSI-2 fast/wide inter-
face, the tape drive features single-ended and differential options.

The drive is of the standalone variety. Sporting a head life of 30,000 hours,
the mean-time between failures is 200,000 hours overall. Quantum’s DLT
7000 also features a media durability of 1 million tape passes.

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

XaQti’s Big MAC—At the recent Networld + Interop Conference, XaQti
Corp. premiered a XMAC II 0.35 um low-power CMOS Gigabit Ethernet
Media Access Controller. The new device is compliant with the IEEE 802.3z
D3.1 proposal. It also can be used with gigabit buffered repeaters, switch up-
links, and probes. It supports full-duplex operation, carrier signal extension,
and packet bursting. The chip is priced at $60 in 10,000-piece quantities.

Gigabit Ethernet designers may be interested in the Gigabit Develop-
ment Kit that allows users to generate and process gigabit packets for proto-
typing and testing.

For more information, contact XaQti Corp., 1630 Oakland Rd., Bldg. A-214, San
Jose, CA 95131; (408) 487-0800; fax (408) 487-0801; Internet: https//www.xaqgti.com.

MORE
GHOIGES THAN

2t a free CO-ROM and AHC Data Book
s at 1-800-477-8924, ext.
1. :om/st/doa:s@smmllles/ahd htm
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A TOTALLY NEW VISION

Improvise,
fudge,
jury-rig,
kluge & tweak,

improve.

Tight code won't get vou a smaller footprint or month-long
runnmg tme from batteries. Nor will elegant execution earn you
single-chip operation or in-system reprogrammability:

The capabilities for newer applications have to come from

more than blood, sweat and tears. You need a controller that’s made oTrP and On-Chip Flash
tor the job: the H8 line from Hitachi. These 8- or 16-bit. RISC-like, 8- and 16-bit microcontrollers

register-based architectures otfer efficient execution of high-level

languages as well as code efficiency, a rich selection of on-chip EI i II' www.ikn.com
g - — ; ns g 1-888-488-4133
peripherals and large on-chip memory: the industry’s highest-density

) . 5 : YW, hall.
Flash 1s on an H8! To make things easier stll, an advanced, mNShQ“ tvs\(;:)-r;Z;;:()Z“:‘:t 315¢

integrated set of C-based development tools is now available.
5 g www.reptron.com
Your Hitachi distributor is ready to help as well. They're a B]QD"PDSI 1-800-778-4376

complete source for product information, samples and FAE support STERLING. www.sterlink.com

= SE]
on the H8. The controller that works as hard as you do. ELEC TRCRICE LoVl e

3 TN T et . Bookmark technical data at www.halsp.hitachi.com
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rocks the New York metropolitan

area for a week, and that’s Fall In-
ternet World (FIW ‘97). With the ex-
plosion of small start-ups in Silicon Al-
ley and the blink-of-an-eye evolution
of the Information Technology (IT) in-
dustry as a whole, it’s no doubt that
the workshops and conference ses-
sions will be packed. Thousands of ex-
hibitors also will be crowding into the
Jacob Javits Center on New York’s
West Side to demonstrate their wares,
distribute samples and demos, and
talk to exhibition attendees.

The Fall Internet World 97 Confer-
ence and Exhibition runs from Decem-
ber 8-12, with such luminaries as
Stephen Case, chairman and CEO of
America Online; Alan Baratz, presi-
dent of JavaSoft, Sun Microsystems;
Michael Dell, founder and chairman of
Dell Computer: Lawrence Ellison,
chairman and CEO of Oracle; and John
Sculley CEO of Live Picture making
keynote speeches. The focus of the
conference will be strategic business
issues, specifically Internet implemen-
tation and developing technologies.

In December there’s a vibration that

| Topics of workshops and conference

sessions include international com-
merce, banking and finance, media and
entertainment, publishing, sales-force
automation, and public relations.

Monday, December 8's workshops
include: Sun Microsystems Devel-
oper Day; Appliances, Thin Clients,
and Hybrids Day; Internet Security
Day; Webmaster HTML Fundamen-
tals; and Internet Telephony. High-
lights of Tuesday’s offerings include:
Electronic Commerce, Intranet Fo-
rum, and Web Infrastructure. Both
days feature The Adweek Forum,
which is a seminar about marketers
who have built brands on the World
Wide Web.

Wednesday'’s schedule covers e-
commerce, intranets, push technol-
ogy, firewalls, web system adminis-
tration, and security. Conference
sessions also on December 10 look at
personalizing the Internet, on-line
gaming, browsers, deregulation,
JavaScript, different markets, and
business strategies.

On tap for Thursday are work-
shops on web publishing, finance,
Java, security, and server perfor-

mance analysis. The conference ses-
sions cover standalone Java applica-
tions, marketing, e-commerce in
healtheare, content in the financial
services, firewalls, advertising, de-
mographics, content, CORBA, and
distance education.

The last day of FIW "97 hosts work-
shops on ISP, Internet finance, knowl-
edge management and search strate-
gies, documentation, routing, scripting,
and Java vs. ActiveX. Conference at-
tendees can choose from Java applets,
silicon alley, hacking, advertising, on-
line communities, QuickTime author-
ing, gambling on-line, linking catalogs
or SAP R/3 to web sites, web TV, dy-
namic HTML, and Internet video.

Interested readers may register for
FIW ‘97 through the conference’s web
site: http://www.internet.com. Other-
wise, you may call (800) 632-5337; fax
(203) 226-6976; or write FIW ‘97,
REG/Mecklermedia, 20 Ketchum St.,
Westport, CT 06880.

with less than satisfactory services

may find use for a product such as
Net.Medic. The browser companion
from VitalSigns helps identify the
source of a network bottleneck without
contacting the provider. TechWorks, de-
velopers of performance enhancement
products, will be bundling Net.Medie
with various memory products.

The 800-kbyte application monitors
computer performance by analyzing
TCP/IP traffic. Elements examined by
Net.Medic include client/server hand-
shakes, incoming packet timing, and
application-layer delays. When an issue
has been identified, Net.Medic issues
diagnostic packets to fix the problem.

TechWorks is offering Net.Medic 1.1
for $49.95, and is obtainable through
their web site at: http://www.tech-
works.com or by calling (800) 688-7466.

For more information, contact Tech-
Works at 4030 W, Braker Lane, Austin,
TX 78759-5319.

Internet users who have providers

Losic Proowucrs
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WHAT DO YU

CALLANHE _
THAT'S JUST /S QUIET,

dN FASTER,
OFFERS MORE CHOIGES
AND STILL
GOSTS THE 5/ME?




(AHC: THE RELIABLE AND EFFORTLESS MIGRATION PATH FROM HC.)

When it comes to logic products, one supplier has it all. Texas Instruments. And TI's Advanced High-speed CMOS (AHC) has every-

thing HC has and more. You get 3X the speed of HC with no increase in noise. AHC is power-efficient, consuming just half the static
power of HC. And AHC offers you the most product choices of any logic family, from simple gates and octals to Microgate Logic and
Widebus" Plus pin-for-pin compatibility gives you worry-free, drop-in replacement for existing HC sockets.

Call on the leader in Advanced HCMOS Solutions. Products backed by all the support you need from our

Web site, Selection Guide and CD-ROM. It's everything you'd expect from the number-one logic supplier.

To get a free CD-ROM, Selection Guide or AHC Data Book, call us at 1-800-477-8924, ext. 3054, or visit www.ti.com/sc/docs/asi/families/ahct.htm
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Preamble, the Performance
Leader in Differential Measurement

Microvolts to Kilovolts!

Model 1822
DC-10 MHz
X1000 Gain

16 upper & lower
BW limits

Preamble 1800 Series stand-alone
differential amplifiers are designed to
function as signal conditioning pre-
amplifiers for your oscilloscope, spec-
trum or network analyzers.

Model 1855 combines Gain, High
CMRR, Very Fast Overdrive Recovery and
Wide Common Mode Range to simplify
direct measurement of such difficult
signals as a switching supply upper gate
drive.

Model 1822’s X1000 Gain can extend
your scope’s sensitivity to 1uV/div and
includes a full complement of upper and
lower bandwidth limits. Strain gauge,
bio-medical and other physical
parameters are well within the reach of
the 1822.

Preamble XC Series Difterential Probes
give the user a choice of X1, X10, X100
and X 1000 attenuation factors and
circuit loading as low as 92 meg/4.5 pF.
They facilitate differential measurements
from microvolts to kilovalts

T erecTve cAn —

b |

VER OVER
GIVE LOAD

The 1800 Series sport the industry’s
widest common mode range; limited only
by the probe’s voltage rating.

Measurements in off-line switching power
supply primaries become safe, accurate
and easy-to-make.

CONVENTIONAL

A power supply’s highside FET gate to
source signal
as seen on a
ground ref-
erenced scope

DIFFERENTIAL

The 1855 rejects the line voltage and
high dv/dt signal, cleanly displaying the
upper and lower gate drive signals.
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Model 1855
DC-100 MHz
X10 Gain

Very fas

Preamble’s 1800 Differential Amplifier
Series low noise, wide common mode rangc
and Precision Offset Generator allow
minute portions of very large signals to be
examined with 52 digit resolution.

The generator acts as a precision position
control and extends your scope position
range to over *150,000 divisions; the
industry’s tallest display!

CONVENTIONAL
A scope lacks sufficient position range and

lacks the ability to recover from overdrive tc
allow detail of |
this £9 volt :
DAC signal to i

be seen. N N

R
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The 1800 Series allow the individual DAC
steps to be examined at any point on the
wave-form and measured to 52 digit
resolution.

REAMBLE
INSTRUMENTS

J\f

Preamble Instruments, Inc
P.0.Box 6118

Beaverton, OR 97007-0118
(503) 646-2410, 800-376-7007
FAX: (503) 646-1604
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a two-T advantage.

The one solution you’ve been looking for. Today’s electronic HIGH-SPEED

products are placing complex demands on PCB design—ocreating BOARD DESIGN

intense challenges in performance. functionality, and affordability. You
know vou'll need new tools and methodologies. And on top of it all,

vou'll need to work in Windows NT, UNIX, or mixed environments.

No problem. Cadence introduces the first and only fully functional
high-speed board design solution for high-speed interconnect design
for both Windows N1 and UNIX. No compromise.

Now, with one solution—across two platforns—you can explore and
analyze design constraints and trade-offs up front. Efficiently generate
streamlined designs. And quickly and easily ensure the successful
implementation of vour high-speed boards.

See the advantage? Bring Cadence’s board design solution into the

fold. Call 1.800.746.6223 or peek at wwiw.cadence.com. I_(_a d ence
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Been There. Done That.
Left ’em in the Dust.

Think Dallas is new in the micro race? Think again.

Dallas Semiconductor’s line of High-Speed Microcontrollers took a good idea that’s been around for

a while, the 8051, and developed it into a world-class, high-performance machine. In fact,
Dallas has been rolling out 8051-based winners since 1987, starting with Secure Micro-
controllers. This family rapidly took pole position in the field—a position
we maintain to this day—protecting valuable application software and
data against pirates and hackers.

Building on this experience, Dallas turned its attention toward
improving the performance of the 8051. The result was
a completely redesigned core that eliminates
wasted clock cycles. Using only 4 clocks
per instruction (compared with the
original 8051°s 12 clocks), the
DS87C520 runsup to a
maximum clock speed
of 33MHz, providing
a performance level
equivalent to a 99
MHz 8051. This
allows you to turbo-
charge your system
without costly changes in
architecture, software, or
development tools.

Look under the hood and check out the added features: Take a victory lap around the rest of our

@ On-Chip Memory Removes Performance Bottlenecks: High-Sy D

The DS87C520 offers 16K bytes of EPROM and 1.2K DS80C310 | High-performance,
bytes of SRAM. With the additional SRAM onboard, - low-cost 8051 replacement
part count can be reduced and performance levels can DS80C320 | Full-featured, ROMIess micro

with additional peripherals
| DS80C323 | 3-volt version of the DS80C320
DS87C520 | 16K bytes EPROM, 1K byte SRAM

be further increased.

@ Power Management Mode for Portable Systems: In this

mode, you can reduce operating power requirements by and power management modes

. . . .
80%, w'hlle normal processor oper.atlops cgntmue ata DS83C520 | Mask ROM version of the DS87C520
slower internal clock speed. Special circuitry allows the

. . . DS87C530 | DS87C520 with Real Time Clock
processor to automatically shift gears back to high speed and NV RAM control

when needed.

. " . All Dallas High-Speed Microcontrollers
@ Extra Equipment: In addition to the standard peripherals, feature six external interrupts, three 16-

the DS87C520 adds features that have tradition- bit timers, dual data pointers, and 256
ally been provided by external compo- o y bytes of scratchpad RAM with total 8051
nents. These include a second serial R

port, power-on reset, brownout detector,
and watchdog timer.

For more information, contact
our pit crew.

ﬂh DALLAS

B’ SEMICONDUCTOR

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

4401 South Beltwood Parkway, Dallas, Texas 75244-3292 < Phone: 972-371-4448 < Fax: 972-371-3715
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MCNS/DOCSIS MAC Clears A Path For
The Cable-Modem Invasion

The First Standards-Compliant Chip Means Affordable, Interoperable,
Cable Modems, With Speed And Security Features.

ith the introduction of
Wthe BCM3220 multime-

dia cable networking
systems/Data-Over-Cable-Ser-
vice Interface Specification
(MCNS/DOCSIS) compliant
media-access controller (MAC) S
chip, the cable data revolution |
has begun in earnest. By rolling

out the first integrated imple- "

mentation of the cable industry’s |
recently developed DOCSIS,
Broadcom Corporation has
paved the way for the rapid de-
velopment of inexpensive con-
sumer-oriented cable data appli-
ances. This move could provide a
critical jump-start for the °
emerging cable data industry. If
the next year goes according to
plan, we may see a device that
delivers multimegabit down- &
stream Internet access being
sold at K-Marts and electronice disecount
stores at prices comparable to today’s
56-kbit POTS modems.

The Broadband Wars

The development of DOCSIS and
the introduction of the BCM:3220 mark
the first hopeful chapter in the trou-
bled history of cable media’s efforts to
maintain its dominant role in captur-
ing the hearts, minds, and eyes of the
- American consumer. In the early
nineties, the cable television industry
faced a double threat: While saturated
subscriber markets yielded flattening
revenues, satellite television, sophisti-
cated computer games, and Internet

Lee Goldberg

-

A c

surfing began to erode cable’s near-
lock on passive leisure activities.

After several ill-fated adventures
with video-on-demand, interactive
shopping, and other attempts to die-
tate consumer taste, cable marketeers
stumbled over the obvious hot applica-
tion, broadband Internet access. Once
early trials demonstrated the eco-
nomic potential, it became clear that
the only way to achieve a critical mass
of users was to develop a transmission
standard that would enable the pro-
duction of mass-produced, inexpen-
sive, interoperable cable modems and
set-top boxes (Fig. 1).

Frustrated by the slow progress of

ove

the IEEE’s 802.14 cable data
standards committee, a group
of large cable interests formed
the MCNS group. Comprised
of heavyweights like Comcast
and Time-Warner, MCNS
teamed with the cable indus-
try’s research consortium, Ca-

ble Labs, Louisville,
ATURE Colo., to produce
their own open standard for
moving data between cable
network headends and sub-
scriber’s homes.

Enter DOCSIS

. The first fruit of this alliance is
the DOCSIS specification, de-
= veloped by a group of manufac-
turers, under the direction of
MCNS and Cable Labs. Partic-
ipants in the initial develop-
ment of DOCSIS included Gen-
i eral Instruments, LAN City (now a
' part of Bay Networks), and Broadcom.
This spec outlines the physical layer in-
terfaces, MAC and transport proto-
cols, security provisions, and other
specifications necessary for designing
interoperable cable data components.
Subsequent fine-tuning was per-
formed in an open forum hosted by Ca-
ble Labs and attended by most major
players in the cable industry. The re-
sult is a standard that meets the needs
¢ of current users and anticipates the de-

mands of future applications.

i DOCSIS is designed to employ one
. or more unused video channels within
i the 54-t0-860-MHz cable broadcast

~
o
o~
=
o
[~
@
=
-
s
[
=)
~
z
=
v
[
[=]
b4
=
o
oc
]
-t
w




TS TR T IA STANDARDS-BASED CABLE-MODEM MAC

spectrum to transmit [P-based

data across hybrid fiber coax-

ial networks. Complex

phase/amplitude modulation

enables each 6-MHz down-
| stream channel to bring data
into subsecribers” homes at up
to 38 Mbits/s. Depending on
the bit rate selected by the op-
erator, the shared downstream
channel uses either 64- or 256-
point quadrature-amplitude
modulation (QAM). While little
is known about what actual
bandwidth requirements will
be, initial results from field tri-
als suggests that a single chan-
nel will provide groups of 200
to 1000 subscribers with Inter-
net access that is substantially
faster than today’s best POTS-
based services.

For communication from the
home to headend, DOCSIS
uses the 5-to-40-Hz sub-split
band as a return path. Using
QPSK today, or 16-QAM in sub-
sequent verxions, the upstream
channel has a theoretical maxi-
mum throughput of 10 Mbits/s
(see “Broadband To The Home

8 Downstream processor Dngm DMA controller
ock MAC )
DES Down- j
BCM3116 _;Da(ﬂ ) PHY header decrypt CRC =11 siream ‘.J E
o 8 inferface processing L+ 4 DMA
BCM3118 [ Contrl . Al
{ ey Keys EE ST |=
’m“m' O Eae & 3
B S=E = 20
m— T MAC =55 = Ts
Timing header || message SE E 5
L.l recovery processing | | processor J = =
To circuit (TRC) {with CRC)
tuner and [ !7 ¥ | |control
EEPROM Serial Bandwidth =
programming allocation | CPUinterface ‘
SPI interface Mmap processor Data
bes (5P) || |[Map parser| i ] A
1
' } Upsiream | | fanagement CPU bus
S Dual-port infomation
clock SRAM 1= controler | || Xe¥ block (MIB)
b F75
In Clack DES m Upstream [T 51" =
3| scmaoar || Serial data encrypt | header [T
T Control Upstream control processor

2. The BCM3220 MAC chip incorporates all control, sil}eum-processing, and security functions required for a
MCNS /DOCSIS-compliant cable modem. A memory-based DMA interface assures efficient data transfers to
and from the host controller. Both baseline and high-security modes also are supported.

s Chal-

lenges On the Last Mile,” Electronic

Design, Oct. 2, 1995, pp 67-83).

Since DOCSIS also is intended to
support IP-based video, provisions

have been made to support s

everal

levels of quality of service (QoS). This

feature allows it to accommodate both
traditional connectionless Internet
traffic, as well as latency-sensitive
multimedia streams. Selectable QoS
also will let cable companies offer
tiered services with various guaran-
teed bit rates and levels of latency to

Power
amplifier BCM3037
Low-pass upstream
filter (PSK/16-0AM
modulator
5-65 MHz i
Sl Clock | |Data
|| coax | Diplex | BCM3220 Microcontrolter | RAM
connector filter MAC with Ethernet MAC
ROM
1 [‘ L Clock Data
RF SAW Low-pass
tuner [~ | filter [ lillgr | BCM3116 10Base-T |, RIS
' '| QAM receiver transceiver connector
: ' with FEC

ELECTRONIC DESIGN / DECEMBER 1, 1997

1. A DOCSIS-compliant cable modem receives its data over unused 6-MHz video channels within
the normal cable spectrum. Upstream traffic is carried back to the system headend in the 5-to-
45-MHz sub-split band. To ensure that the modem will operate properly and not interfere with
other units, both the downstream receiver and upstream modulator /transmitter operate under
the control of the BCM3220, or other DOCSIS-compatible MAC.
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businesses which need them.

MPEG Everywhere

One interesting aspect of DOCSIS
is that it uses MPEG II transport
streams to move [P data. While not es-
sential for today's applications, the
standard’s developers were looking
toward the future. Today, MPEG en-
capsulation provides DOCSIS with a
reliable, well-defined method of set-
ting up multiple channels within a sin-
gle data stream. In the near future,
MPEG encapsulation will allow a sin-
gle cable modem to support multiple
sessions and multiple users, as well as
delay-sensitive multimedia streams
for voice or video over IP.

Using MPEG II transport streams
also will allow DOCSIS to interoperate
with the Open Cable standard for digi-

+ tal cable television that is currently un-

der development. Open Cable also em-
ploys MPEG II transport streams for
all of its media flows. This feature
should greatly simplify traffic switch-
ing and processing within tomorrow's
cable networks

Although it has some similarities to
the carrier-sense multiple-access/colli-
sion-detect (CSMA/CD) protocol em-
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SMR 6 A0S

Surface Mount Reed Relays

-
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The world’s smailest surface mount A The MRF series advantages:
relay, the MRF series, dramatically
reduces board space requirements and

uses less than 50mm? of PCB area. CP Clare se G Clen 8 * 50Q characteristic impedance
i “smReta0s 2 -

* Uses less ithan 50mm? of PCB area

Optimal relay performance is achieved | : " * Ability to pass 3GHz
due to our patent-pending construction ||

process, which ensures long lasting, \
0 10 20 30 40 50

reliable operation. The relay’s small | * Gull or “J" lead available
size reduces the switch-to-shield | I” ]I LA I” I L . .

capacitance and makes it ideal for | ACTUAL SIZE (mm) ‘ C:mpchtlyclie vilth IR&: o
fast digital pulse applications. L Ul S

* Rise time <50 psec.

* Fast digital pulse application
Call CP Clare today for free samples

and product data sheets. @%m * Low profile

CORPORATION

North American Sales Office European Sales Office Asian Sales Office Jopanese Sales Office
Arlington Heights, IL Hasselt, Belgium Taipei, Taiwan Tokyo, Japan

Tel: 1-800-CPCLARE Tel: 32-11-300860 Tel: 886-2-523-6368 Tel: 81-3-3980-2212
Fax: 1-847-797-7023 Fax: 32-11-300890 Fax: 886-2-523-6369 Fax: 81-3-3980-2213

Visit our web site at http://www.cpclare.com
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ATM SAR

~ 155Mbps PHY

Introducing the

Single'Chip SOlU[i()nS tions give you a competitive edge.it? the
fast-growing ATM market by raising

for ATM network interface performance while reducing cost.

: The S20 integrates all the key func-
Cards and SWltCheS tions of a network interface card for
NEC is the industry leader in ATM 155Mbps ATM transmission. The $20
chipsets. Now we're introducing two incorporates the functions of ATM SAR
highly integrated devices that provide  and 155Mbps PHY. The §20 also
the functionality of an ATM chipset on  offers many new functions, including
a single chip. These single-chip solu- ABR (via hardware), multi-cell burst

DMA transaction and LAN-emulation
assist. The $20 supports both 64/32-
bit PCI and 32-bit generic bus.

SRAM

<= o | =
-B= -

P 155Mbps
b ATM Network

84/32-bit PC1,32-0it Benaric Bun

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

THE NETHERLANDS Tel:040-445-845.Fax:040-444-580. SWEDEN Te!:08-638-0820.Fax:08-638-0388. FRANCE Te!:1-3067-5800.
Fax:1-3067-5899. SPAIN Tel:1-504-2787 Fax:1-504-2860. ITALY Tel:02-667541.Fax:02-66754299. UK Tel:1908-691133.Fax:1908-670290.
HONG KONG Tel:2886-9318.Fax:2886-9022. TAIWAN Tel:02-719-2377.Fax:02-719-5951. KOREA Tel:02-551-0450.Fax:02-561-0451.
SINGAPORE Tel:253-8311.Fax:250-3583. AUSTRALIA Tel:03-8878012.Fax:03-8878014. JAPAN Tel:03-3454-1111.Fax:03-3798-6059

On the Internet at http://www.ic.nec.co.jp/index_e.html



Header Conversion -

Cell-Buffer Management

chipset on a chip.

The X10 is a single-chip solution
that lowers the cost of switches for
small-scale ATM workgroups and mul-
tiplexers for access networks. Previously,
you needed a whole chipset (several
chips) to perform cell switching, header
conversion, traffic control and cell-
buffer management. Now you can have
these four functions on one chip.

The X10 has a non-blocking switching

capacity of 1.2Gbps with up to 24 ports.
It supportes four QOS classes, ABR
traffic control and multicast. The X10
can buffer up to 51.2K cells with its
common buffer architecture. It also fea-
tures UTOPIA Level 2 interfaces for
easy connection with other ATM chips.
By integrating multiple functions
on our new single-chip devices, NEC
helps you reduce component count,

just imagine

N
 Cell Switching

> Traffic Control

lower costs and streamline system
design. For more information, contact

NEC today.
TR
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|
155Mbps

185Mbps 25Mbps
ATM Network e
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DOCSIS Security: Baseline Privacy

: 1byte :
cable modem system is . ) ]

1 byte :

2 bytes : 1 byte

S ecurity for the DOCSIS

divided between an [
elaborate Full-Security
Specification with remov-
able, renewable security
modules, and a low-cost, sim-
pler scheme called Baseline
Privacy (BPI). BPI is based
on full-bodied concepts, be-
ginning with the 56-bit Digi-

Type KEY SEQ

Request

Version
{upstream only)

B

BP EH
element
{410 5 bytes)

QOther EH elements

tal Encryption Standard FC
(DES) Cipher Block Chain- (1 byte)

MAC PARM
{1 byte)

LEN
(2 bytes)

Packet PDU
(18 to 1518 bytes)

HCS
{2 bytes)

Extended header
(4 10 255 bytes)

ing algorithm, yet unbur-
dened by some of the more

\

costly and complex security
features of its heavy twin.
All DOCSIS cable modems

FC type EHDR_ON
=00 FC PARM -

are required to support BPI,

Encrypted

User data
{01e 1500
bytes)

DA SA
(6 bytes) | (6 bytes)

CRC
(4 bytes)

Type/fLen
(2 hytes)

l

ensuring that basic data pri-
vacy is maintained in the shared cable environment.

Privacy is more than sufficient for Internet access appli-
cations because it makes a number of assumptions on the ap-
plication it serves, namely that Internet access is two way,
and therefore not susceptible to passive theft of service; that
it’s not particularly valuable to anyone, but the user; that re-
ally important transactions over the Internet (like banking)
will be secured with end to end application layer security;
and that by changing keys often, individual keys are not
worth the trouble of stealing. It also is much easier to detect
clones and unauthorized users of cable modems because the
service is two-way. The modem system is unlike broadcast
pay-per-view video that can be hacked in private—clone
modems must not only listen, but spe:k to be useful.

DES is a cryptographic algorithm that takes binary
coded data and applies a known algorithm using a ran-
domly generated 56-bit key to produce unintelligible or en-
crypted bits. The algorithm can be known by many but the
data will be unintelligible unless the key is shared by hoth
parties. This mutually shared secret allows encrypted traf-
fic to remain private to those who have the keys. A 56-bit
key has 70 quadrillion possible values, and the only guaran-
teed way of discovering a truly random key is to try all of
them. Changing keys often reduces the likelihood of suc-
cess even further. The challenge in this type of ervptogra-
phy is how to exchange the secret keys easily, vet securely.

Cipher Block Chaining is a form of DES that increases
the strength of the encr-vption by using an initialization vec-
tor sent down with the key to preset its encryption hard-
ware state. For each eight-byte block encrypted, instead of
resetting or reinitializing, the circuit retains the result from
the previous block’s encryption. This chaining of results
from one block to the start of the next makes the eryptogra-
phy stronger since a hacker would need to reconstruct the
entire sequence to break the code instead of just one block.

Baseline Privacy uses a Service ID (SID) associated with

traffic originating from or destined to a particular modem to
identify a Traffic Encrvption Key (TEK) to use. Each TEK
is a pair of even and odd 56-bit keys. Each key also has a cor-
responding 56-bit initialization vector.

All DOCSIS frames have header fields that are never
encrypted and include an optional field called an Extended
Header: Mainly for protocol expansion, this variable area in
the DOCSIS header is used to contain the Baseline Privacy
Extended Header (see the figure). The SID is contained in
the BPI Extended Header for each frame to identify which
TEK to use.

Each DOCSIS frame that will be enerypted must contain
a Privacy Extended Header. The header contains a type
and version field as well as the SID identifving a particular
encrypted data flow. The SID field also contains an en-
able/disable bit that controls encryption for that particular
frame and a toggle bit. The toggle bit is used to signify the
current epoch; that is whether the even or odd key is in use
for this frame. This toggle bit allows the protocol to set up a
new TEK in the even key slot while actively using the odd
key. When the first frame to use the new key is received, the
toggle bit indicates that the epoch has changed and that the
other kev is now in use. The toggle bit also is the least-sig-
nificant bit of the 4-bit sequence field that is used to track
the history of up to 16 keys by the key exchange protocol.

Baseline Privacy encrypts data in both up and down-
stream directions of the cable plant using the extended
headers to indicate what to do. DOCSIS MAC messages al-
low a simple key exchange protocol to operate between the
headend (or cable modem termination system) and the ca-
ble modems. Keys are updated frequently and the registra-
tion databases are watched vigilantly for clones. This pro-
vides subscribers with a low-cost but vey effective “lite”
security solution for ensuring data privacy.

Contributed by Thomas J. Quigley, director of the Resi-
dential Broadband Business Unit at Broadecom Corp.
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Sipex
SP503

The Largest Selection of Single
and Multi-Protocol Interface
Transceivers in the World

Over the past five years, through design and Single Ghip If your application requires... RS-232,
process innovations, Sipex has become the Solutions for RS-422, RS-485, RS-449, EIA-530, Appletalk
market leader in serial interface transceivers. i or V.35... with features such as... 10KV of
Today, Sipex provides the largest selection Multiple Interface ESD protection, up to 400 kbps RS-232 data
of single protocol circuits in the industry Requirements rates, up to 10Mbps RS-485 data rates, +5V
along with the industry’s first and most . operation, low power, or software selectable

extensive line of programmable protocols...call the industry

Iti-protocol transcei wx leader... call si
mulli-protocol transcelvers. €ader... call sipex.

Sipex Corporation, 22 Linnell Circle, Billerica, MA 01821 Tel. 978-667-8700 Fax 978-670-9001
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IMAGINE A
LOGIC
ANALYZER
NO BUG

CAN ESCAPE.

Heard the buzz? The new
family of logic analyzers
from Tektronix" let you measure
signal activity down to a
ridiculously fast 500
picoseconds —no, that's
not a typo—on all channels.
What's more, you can see
state and timing measurements
on the same screen. At
the same time. And make all
your measurements
through the same probe,
instead of four jillion
different probes. So even the
most radical designs can
be ruthlessly debugged.
Because if you can
dream it up, we've got a
way to get you there.

For inescapable proof,
call 1-800-426-2200
(press 3 and request code
3010), or visit us at
www.tek.com/mbd/ad?1013

\\_ ~
Tektmn/ixe

L1597 Tektronic. tng
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ployed by most other 802-flavored me-
dia, DOCSIS employs a time-slotted
noncontention access scheme for most
of its communication. In order to main-
tain order on a busy cable, the MAC
chip in each subscriber’s modem must
keep track of network timing, as well
as its place in the overall communica-
tions flow. In contrast to Ethernet’s
CSMA/CD protocol, this more orderly
access scheme allows cable operators
to fill their pipelines at up to 75% of
their theoretical capacity. This factor
is eritical when subscribers are shar-
ing bandwidth with 200+ neighbors.

To satisfy even the terminally para-
noid, two layers of security are pro-
vided within DOCSIS, plus the poten-
tial for a completely shielded
“tunneling” protocol for sensitive data
transfers such as personal records or
credit card numbers.

If DOCSIS seems a bit complicated,
it’s because it really is. The standard’s
rich feature set and traffic control
scheme require approximately
100,000 gates (plus RAM) to imple-
ment, yielding an effective processing
power of 30 to 40 MIPS. In practice,
you’d probably need a much faster
CPU to make sure it was available for
all the demanding real-time opera-
tions. Despite the complexity, Broad-
com was able to follow the evolution of
the standard and deliver a product
within nine months of its finalization,
thanks to its close participation in the
development committee,

Another factor that gave Broadcom
an inside edge on delivering the MAC
chip is its proprietary silicon compiler
technology. Their specially developed
software can translate algorithms di-
rectly to gate layouts optimized for
minimal cross-talk, propagation delay,
and other critical parameters. While it
is primarily used to implement blind-
ingly fast digital filtering and correlat-
ing algorithms in CMOS logic arrays,
the same software also has been em-
ployed to lay out Fast Ethernet MACs
and other control logic requiring com-
plex signal paths and tight timing.

A Peek Inside

Examining the block diagram of the
BCM3220 reveals the basic functions
required to support full-duplex com-
munication using the MCNS protocol
(Fig. 2). Many complex functions have
been implemented plus enerypt/de-

crypt logic and a DMA-based, shared-
RAM host interface that has been op-
timized for Motorola’s QUICC series
of 680xx and PowerPC-based con-
trollers. To insure fast, efficient trans-
fers, incoming and outgoing Ethernet
packets are exchanged whole-cloth in
a single operation, with no buffer
copying or other overhead-intensive
intermediate steps.

The downstream section of the
BCM3220 interfaces directly with the
BCM3116 QAM receiver. Since DOC-
SIS requires that data be encapsu-
lated within MPEG II transport
streams, the MAC is responsible for
extracting it before passing IP frames
to the host system. Broadcom’s de-
signers went the spec one better and
included an MPEG II filter port in

To Satisfy Even The Ter-
minally Paranoid, Two
Layers Of Security Are

Provided Within DOCSIS,
Plus A Fully Shielded
“Tunneling” Protocol.

their device. This feature allows the
BCM3220 to be programmed to pass
through selected MPEG video
streams to an external decode
circuit— a handy feature when de-
signing a combination cable
modem/set-top box.

In addition to recovering and pro-
cessing data, the downstream proces-
sor must perform decryption func-
tions and receive synchronization and
control messages from the headend.
These messages enable the headend to
tell the modem to adjust its data rates
and other parameters to match chang-
ing line conditions.

To avoid conflicts in a shared-media
environment, the MAC uses several
tools to keep the modem synchronized
with its neighbors and headend. First,
the time-base recovery (TRC) func-
tion detects and interprets broadcast
timing information. Since MCNS
modems can be programmed for a va-
riety of data rates and transmission
parameters, upstream channel de-

seription (UCD) messages are used to
tell the subscriber equipment what
the headend is expecting to see.

SP1 On Board

Part of the BCM3220’s job is to in-
terpret these messages and set the
transmitter’s modulation, timing, and
FEC parameters accordingly. With
this in mind, the MAC chip sports an
industry-standard serial program-
ming interface (SPI) bus master inter-
face which can be used to configure
and control both the QAM receiver
and Burst modulator chips on the fly.
If SPI-capable components are used
elsewhere in the modem’s design, the
BCM3220 also can be programmed to
set their operating values, such as
tuner frequencies and amplifier gains.

The chip’s upstream processing sec-
tion is responsible for passing data to
the headend. Interfacing directly to
the BCM3037 QAM/QPSK modulator,
it transmits MPEG-encapsulated data
within a series of time slots that it
shares with the other modems in the
network. To accomplish this task
smoothly, it places requests to the
headend during specially designated
time periods.

The BCM3220 MAC keeps these
time periods straight by referring to
the upstream bandwidth availability
map that the headend routinely broad-
casts. Stored in on-chip registers, this
map tells the modem when it can re-
quest an upstream time slot, transmit
its data, or perform network mainte-
nance and management functions. For
extended data transfers involving
more than one block of data, the
BCM3220 automatically requests a se-
ries of prescheduled piggyback time
slots. This technique allows it to use a
single transfer request to move multi-
block files, increasing throughput and
reducing access latency.

Pretty Dam Good Privacy

Of course, whenever you're using a
broadcast media to transmit sensitive
data, the issue of security always
comes up. According to Tom Quigley,
product manager at Broadeom, DOC-
SIS provides two grades of security at
the hardware level. Both employ the
date encryption standard (DES) algo-
rithm and Rivest, Shamir, and Adel-
man (RSA) key exchange. The real
difference between the baseline and
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full security is the use of a highly se-
cure, removable hardware key for
sensitive applications. In addition, full
security uses the full authentication
protocol and a 1024-bit key to encrypt
| the exchange of traffic keys.

The BCM:3220 supports both levels
of security. It performs the DES elec-
tronic-code-book (ECRB) and cipher-
block-chaining (CBC) functions in
hardware, along with residual block
| termination (RBT). Normally, a 56-bit
key is employved, although it can be
programmed to run with a crippled 40-
bit key for export applications. If de-
sired, the MAC chip also lets design-
ers include application-based security
measures for a third layer of end-to-
end protection (see “DOCSIS Secu-
rity: Baseline Privacy,” p. 74).

The advent of the DOCSIS stan-
dard may prove to be a crucial turning
| point in the broadband wars between
telephone and cable networks. While a
shared-media system like cable will al-
ways be a less than optimal way to de-
liver data to homes, MCNS has done a
very good job in making cable media
as efficient, reliable, and secure as pos-
| sible. For more information, contact
the MCNS group at: Cable Labs, 400
Centennial Parkway, Louisville, CO
NO027; phone (303) 661-9100; fax (303)
661-9199.

Rambo’s Uzi

Broadcom’s first silicon implemen-
tation of the DOCSIS standard will
surely give rise to a first generation of’
low-cost, interoperable cable modems.
Teleo and xDSL advocates should not
take this news lightly. Given the ag-
gressive nature of the cable industry,
providing them with a standards-com-
pliant MAC chip like the BCM3220 will
be like handing Rambo a loaded Uzi.

PRICE AND AVAILABILITY

Available in sample quantities now, the
BCM3220 will be in full production during
the first quarter of 1998. Pricing for the part
1s $30 each, in quantities of 10,000.

Broadcom Corp.. 16251 Laguna Canyon
Rd., Irvine, C:A 92618: (71}) 450-8700: fax
| (714) 450-8710; Internet: www.hroadcom.com.
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LTC1560-1: Tiny 1MHz Lowpass Filter Uses No Inductors

Design Note 169
Nello Sevastopoulos

The LTC®1560-1 is a fully integrated continuous-time filter
in an SO-8 package. It provides a 5-pole elliptic response
with a pin selectable cutoff frequency (fc) of 1MHz or
500kHz. Several features distinguish the LTC1560-1 from
other commercially available high frequency, continuous-
time monolithic filters:

* 5-pole 0.5MHz/1MHz elliptic in an SO-8 package

« 70dB signal-to-noise ratio (SNR) measured at
0.07% THD

o 75dB signal-to-noise ratio (SNR) measured at
0.5% THD

« 60dB or more stopband attenuation

» No external components required other than supply
and ground decoupling capacitors

The LTC1560-1 delivers accurate fixed cutoff frequencies
of 500kHz and 1MHz without the need for internal or
external clocks. Other cutoff frequencies can be obtained
upon demand; please consult LTC marketing. The
extremely small size of the part makes it cuitable for
compact designs that were never before possible using
discrete RC active or RLC passive filter designs.

Frequency and Time-Domain Response

Figure 1 shows a simple circuit for evaluating the perfor-
mance of the filter. The LTC1560-1 offers a pin-selectable
cutoff frequency of either 500kHz or 1MHz. The filter gain
response is shown in Figure 2. In the 1MHz mode, the

5V

LTC1560-1

GND  Vour |
Viy SHON
GND V'
[v- 051/

Vin

llh
-~ I@ N -

-5V

0.1pF
0.01uF

s

i ?———S.V,1MHZ -5y
5V, 500kHz

Figure 1. A Typical Circuit for Evaluating

the Full Performance of the LT1560-1

passband gain s flat up to (0.55)(fc) with a typical ripple of
+0.2dB, increasing to +0.3dB for input frequencies up to
(0.9)(fc). The stopband attenuation is 63dB starting from
(2.43)(fc) and remains at least 60dB for input frequencies
up to 10MHz.

The elliptic transfer function of the LTC1560-1 was chosen
as a compromise between selectivity and transient re-
sponse. Figure 3a shows the 2-level eye diagram of the
filter. The size of the “eye” opening shows that the filter is
suitable for data communications applications. Additional
phase equalization can be performed with the help of an
external dual op amp and a few passive components. This
is shown in Figure 4, where a 2nd order allpass equalizer is
cascaded with the IC. The allpass function is achieved
through traditional techniques, namely, passing a signal
througha low Q inverting bandpass filter and then perform-
ing summation with the appropriate gain factors. Figure 3b
shows the eye diagram of the equalized filter.

DC Accuracy
For applications where very low DC offset and DC accuracy

are required, the DC offset of the filter can be easily
corrected, as shown in Figure 5.

The input amplifier stores the DC offset of the IC across its
feedback capacitor. The total output DC offset is the input
DC offset of the l? LT1364 plus its offset current times th(_a

L7 LTCand LT are registered trademarks of Linear Technology Corporation.

10—
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Figure 2. Gain vs Frequency of the 1MHz and 500kHz
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10k resistor (less than 1.85mV). Upon power-up, the initial
settling time of the circuit is dominated by the RC time
constant of the DC correcting feedback path; once the DC
offset of the LTC1560-1 is stored, the transient behavior of
the circuit is dictated by the elliptic filter.

Figure 3a. 2-Level Eye Diagram of the LTC1560-1
Before Equalization

Conclusion

The LTC1560-1 is a 5th order, user friendly, elliptic lowpass
filter suitable for any compact design. It is a monolithic
replacement for larger, more expensive and less accurate
solutions in communications and data acquisition.

Figure 3b. 2-Level Eye Diagram of the Equalized Filter
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Figure 5. A DC Accurate 500kHz/1Mhz Elliptic Filter with an Output Buffer for Driving Cables or Capacitive Loads

For literature on our Monolithic Filters,
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Line-Driver Design For Broadband
Communications Applications*

Following Is A Fractical Guide To Designing Low-Power, Low-
Distortion Circuits For XDSL And Cable Modem Systems.

EAMON NASH, Analog Devices Inc., 804 Woburn St. Wilmington, MA 01887; (617) 937-1239, e-mail: Eamon.nash@analog.com.
*This is a corrected version of the article which originclly appeared in our September 2, 1997 issue. - ED

ven though highly integrated chip
E sets for wired communications
standards such as High Bit-rate
Digital Subscriber Line (HDSL),
Asymmetrical Digital Subscriber
Line (ADSL), and Hybrid Fiber Coax

{ (HFC) are being implemented using

l

L

LSI CMOS technology, the line-dri-
ving function generally requires high-
quality bipolar amplifiers.
Requirements vary, but in general,
the line driver must be able to deliver
high output current with low signal
distortion. Bipolar technology is gen-
erally favored by IC designers when
designing such amplifiers. However,
because today’s modems are predomi-
nantly digital, there is an increasing
need for analog line-driving amplifiers
to operate from low supply voltages,
and sometimes from single supplies.
Within these constraints, the line-
driver designer has a number of archi-

| tectural degrees of freedom that make

the design task a little easier. If a high
signal swing (as compared to the sup-
ply voltage) is required, differential
line driving can be used to double the
available peak-to-peak voltage of the
signal in question.

If transformer coupling is neces-
sary, a step-up or step-down trans-
former can be used to optimize signal
size. It should be noted however, this
does change the current demand on
the amplifier.

In power-critical applications, com-
ponent selection is not a trivial matter
of finding devices with low quieseent
current. In considering the “total”
power consumption of the driver, one
has to look at the quiescent power con-
sumption, the power delivered to the
load, and the dynamic power, i.e. the
power that the amplifier must con-
sume to deliver the requisite power.

Driving HDSL Lines

HDSL is becoming popular as a
way to provide full-duplex data com-
munication at rates up to 1.544 Mbits/s
(2.048 Mbits/s in Europe) over moder-
ate distances via conventional tele-
phone twisted-pair wires. Traditional
T1 (E1 in Europe) requires repeaters
every 3000 to 6000 ft. to boost the sig-
nal strength and allow transmission
over distances up to 12,000 feet.

To achieve repeater-less transmis-
sion over this distance, a HDSL mo-
dem requires transmitted power level
of +13.5 dBm (assuming a line imped-
ance of 135 2). HDSL uses the Two Bi-
nary One Quaternary line code
(2B1Q). A sample 2B1Q waveform is
depicted in Figure 1. The digital bit
stream is broken up into two-bit
groups. Four analog voltages (called
quaternary symbols) are used to rep-

resent the four possible combinations
of two bits. These symbols are as-
signed the names +3, +1,-1, and -3.
The corresponding line voltages are
produced by a digital-to-analog con-
verter (DAC) that is usually part of an
Analog Front End Circuit (AFEC). Be-
foreit’s applied to the line, the DAC out-
put is low-pass filtered and acquires the
sinusoidal form shown in the dotted line
of Figure 1. The filtered signal is then
applied to the line driver. The line volit-
ages that correspond to the quaternary
symbols +3, +1, -1, and -3 are 2.64 V,
0.88 V,-0.88 V, and —2.64 V. This results
in a peak-to-peak line voltage of 5.28 V.
Many of the elements of a classic
differential line driver are shown in
the HDSL line driver (Fig. 2). A 6-V
peak-to-peak differential signal is ap-
plied to the input. The differential gain
of the amplifier (1+2R¢/R¢) is set to

Symbol | Voltage

name

8|y [T

A | 088y \

4 |-0.88V

3 |28y
4|3 |s]8 |8
01|10 | 11|00 |00

+
1

1. Data transmitted on HDSL lines are coded with 2B1Q (2 bits | Quaternary) which consists of 4
discrete voltage levels. Each level or symbol corresponds to a 2-bit sequence. The discrete
voltage levels are produced by a DAG, filtered and applied to a line driver. The line driver must
deliver a peak-to-peak voltage amplitude of 5.28 V to the line. This corresponds to a power level

of +13.5 dBm (R, = 135 Q).

DAC output
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+2, 50 that the resulting differential
output signal is 12 Vp-p.
Asis normal in telephony applica-
tions, a transformer galvanically isolates
| the diftferential amplifier from the line.
In this case, a 1:1 twns ratio is used. To
correctly terminate the line, it is neces-
sary to set the output impedance of the
amplitier to be equal to the impedance of
the line being driven (135 € in this case).
Because the transformer has a turns ra-
tio of 1:1, the impedance reflected from
the line is equal to the line impedance of
135 Q (Rpgrr= Ry np/Tuns Ratio). As
a result, two 66.5-Q resistors correctly
| terminate the line.

The immediate effect of back-ter-
mination is that the signal from the
amplifier is halved before it is applied
to the line. This doubles the power
that the amplifier must deliver. The
back-termination resistors do how-
ever play another important role.

[Full-duplex data-transmission sys-
tems like HDSL simultaneously trans-
mit data in both directions. As a result,
the signal on the line and across the
back-termination resistors is the com-
posite of the transmitted and received

To receiver circuitry

+V

12 AD8012
.\

6 Vpp

Gain = +2

Ta receiver circuitry

Up to 12,000 feet
/g =

)L,
é 6Vpp

¥

SE im

11

L
=8,

2. A “clossic” differential driver has an amplifier gain of (2R;/Rg + 1). Because the line must be
back terminated, the amplifier must generate twice the voltage that it ultimately transmits.

signal. The termination resistors are
used to tap oft this signal and feed it to
the receive circuitry. Because the re-
ceive circuitry “knows” what is being
transmitted, the transmitted data c¢an
be subtracted from the digitized comn-

I
1
1
]
|
1
1
1
I
|
1
|
1

posite signal to reveal the received data.

Driving a line with a differential
signal offers a number of advantages
over a single-ended drive. Because the
two outputs are always 180 out of
phase relative to one another, the dif-

+15V

£601
0.1 uf
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0.1F o
M pf R101
Ving O0——— 1/4 AD816 % ;; 150
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| . Pl AN
fh M50

150

AVA"AY;
|

c201
8.2 uF

L

R205
venets
.bm OReceive out- | |
140 R208
237kQ

|

3.A complete ADSL transceiver can be built using a quad op amp. Two high-power devices provide a differential line drive of +20 dBm. Two low-
| noise op amps tap off the composite signal (sum of transmitted and received signal) on the back-termination resistors. Using frequency dependent
| impedance matching, the transmitted signal is eliminated from the receive amplifier, revealing the differential received signal.
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ferential signal output is double the
output amplitude of either of the op
amps. As a result, the amplifier can
have a peak-to-peak swing of nearly
16 V (each op amp can provide a signal
swing up to about +3.9 V), even though
the power supply is only 5 V.

In addition to this, even-order har-
monics (2nd, 4th, 6th, ete.) of the two
single-ended outputs tend to cancel one
another out. So, the total harmonie dis-
tortion (THD) decreases compared to
the single-ended case, even as the sig-
nal amplitude is doubled. This is partic-
ularly advantageous for the case of the
second harmonic. Being very close to
the fundamental, post-filtering is quite
difficult.

Differential line driving technniques
also help to preserve the integrity of

is small relative to the transmit signal,
will however be stepped up by a factor
of 1.3. Amplifying the received signal
in this manner enhances its signal-to-
noise ratio and is useful when the re-
ceived signal is small compared to the
transmitted signal.

The impedance reflected from the
135-Q line now becomes 228 € (1.3% x
135 Q). With a correctly-terminated
line, the amplifier must now drive a to-
talload of 456 €2 (114 Q2 + 114 Q + 228 Q2),
considerably less than the original 270-
Q load. This reduces the drive current
of the amplifier by about 40%.

Even more significant is the reduc-
tion in dynamic power consumption;
that is, the power the amplifier must ex-
pend to deliver the power to the load. In-
creasing the output signal so that it is as

close as possible to the power rails mini-
mizes the dynamic power consumed in
the amplifier.

But there is however, a price to pay
in terms of increased signal distortion.
Increasing the output signal of each op
amp from the original #3 Vto 3.9V
reduces the spurious-free dynamic
range (SFDR) from —65 dB to -50 dB
(measured at 500 kHz).

The theoretical limit to this signal
maximization would be the case where
an ideal rail-to-rail amplifier was used
to transmit a square wave. Because
the square wave would be swinging all
the way to the limit of each rail, there
would be no dynamic power consump-
tion in the amplifier. This would reduce
the power consumed within the ampli-
fier to the simple product of quiescent

current and the difference be-

the transmitted signal in the
presence of ElectroMagnetic
Interference (EMI). EMI
tends to induce itself equally
on to both the positive and
negative signal line. As a re-
sult, a receiver with a good
common-mode rejection ratio
(CMMR), will be able to am-
plify the original signal while
rejecting induced (common-
mode) EMI.

Choosing A Transformer

Increasing the peak-to-
peak output signal from the
amplifier in the previous ex-
ample, combined with a varia-
tion in the turns ratio of the
transformer, can yield further
enhancements to the circuit.
The output signal swing of
the AD8012 can be increased
to about +3.9 V before clip-
ping occurs. This increases
the peak-to-peak differential
output of the amplifier to
about 15.6 V. Because the sig-
nal applied to the primary
winding is now bigger, the
transformer turns ratio of 1:1
can be replaced with a turns
ratio of about 1.3:1 (from am-
plifier to line). This steps the
7.8-V peak-to-peak primary

(b)

Wo—"

+15V

112 %

AD815 % @

AMP 1
[_/ wu !

Vee

Ry 499 )
Rp 499 ()

Rg 499 ()

tween the two power supply

voltages.
A Differential Transceiver

ADSL is a means for ex-
changing data between a tele-
phone central office (CO) and
the home via conventional tele-
phone twisted-pair (POTS).
Originally envisioned as a tech-
nology to deliver video-on-de-
mand over phone lines, ADSLs
asymmetrical data rates (up to
6.144 Mbits/s downstream, and
640 kbits/s upstream) lend
themselves very well to Inter-
net surfing applications.

Most ADSL applications
use either Carrierless Ampli-
tude and Phase (CAP) or Dis-
crete Multi-Tone (DMT) as
modulation schemes. To
transmit data over distances
up to 18,000 ft., both stan-
dards call for a line power of
+20 dBm to +26 dBm. This is
based upon a line impedance
of either 100 or 135 €.

A complete transceiver cir-
cuit for ADSL is shown using a
quad op amp (AD816) that was
designed primarily for provid-
ing an integrated solution for
the transmit and receive func-

voltage down to 6 V. This is
the same secondary voltage
as before, thus making the re-
sulting power delivered to
the line the same.

The received signal, which

4. Single-ended to differential conversion can be accomplished in o
number of ways. A simple “three-resistor” amplifier works well ot
various gains (a). However changing the gain involves changing at least
two of the resistors. In addition, the noise gains of the two op amps
always differ by one. At the cost of some extra passive components, an
alternative circvit can eliminate both of these problems (b).

tions of an ADSL modem (Fig.
3). The transmitted signal is
applied to the V;,+ and V; -
terminals of the differential
amplifier formed by high-out-
put power op amps D1 and D2.
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to the range of devices EFI is
introducing over the next year
from black and white low-end
printers, to very high-end
production machines.

“Today, cost of product is essential and time to market is critical.
If our situation sounds familiar to you, then get in touch with NEC.”
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' Demystifying dBm: A Primer On Power

|
|

tions applications are usually
specified either in dBm or
dBmV. The drive capability of oper-
ational amplifiers on the other hand
is usually specified in terms of peak
output voltage and current. Because
of differences in terminology, choos-
ing a suitable line driving op amp can
be difficult and confusing.
In order to understand how the
two specs are related, it’s a good idea
to start with a few definitions.

s ignal levels in wired communica-

Line Impedance: This is the size of the
termination resistor on the line that
is being driven.

Crest Factor: The peak to average (or
rms) ratio of a signal. While a sine
wave has the familiar crest factor of
V2, the crest factor of modulated sig-
nals varies depending upon the mod-
ulation scheme. Crest factors typi-
cally range from 1.3 to 5.5.

Driver Load Impedonce: The impedance
that the amplifier has to drive. This
impedance is the sum of the imped-
ance that is reflected from the line
and the amplifier’s back termination
resistors

The dBm unit is defined as the

+#VOo

gw,LF [:

-5V

402 Q
4020

+2.554 Vpeak

PoutVour
+10 dBm

+57 dBmV
0.707 Vrms
2.954 Vpp

Ipeak = 25.8 mA

50 €

a. A line-power requirement (in dBm) alone does not give the designer enough information
to select a suitable line driver. In order to convert the dBm power requirement back to peak
voltage and current requiremen ts, the line impedance and the crest factor of the signal must

be known.

power level in dB relative to 1 mW,
ie.
Power(dBm) = 10log;,(Power/ 1 mW)

Since power in watts is defined as
the rms voltage squared, divided by

b. Assuming a constant load impedun?e of 50 €, dBm and mW units
can be related to dBmV and volts. For a different line impedance, the
mV and dBmV scales will shift upwards or downwards relative to

the dBm and mW scales.

mV {rms) dBmV aBm
ey ) 3L LI
+10 e
L R B el A
Aty a it I s
a1 SRR e SRR 151
B e g 2
i ook RS, (5N
I
1 0 -50

the line impedance,

W we can also write
1000 this as:
100 Power(dBm)=
""""" 10log,(((Vrms%/R)
10 /1 mW)
10 It follows that
e 0 dBm is equal to
1 mW, +10 dBm is
SR R equal to 10 mW, +30
dBmis equal to 1 W,
el AL etc... Because imped-
ance is an integral
___ oo component of this
equation, it is always
T 0o necessary to specify
a line impedance
0.00001 value when talking
_________ about dBm levels.
The dBmV unit is

defined as the volt-
agelevel,in dB, rela-
tivetol mV,ie.

Voltage(dBmV)=
20log((Vrms/1 mV)

Therefore, 0 dBmV is equal to
1 mW, +60 dBmV isequal to 1 V, etc.

Figure b shows how mV,dBmV,
dBm and mW relate to each other.
This is, however, only valid for a load
impedance of 50 . If the load imped-
ance were 75 Q for example, the mV
and dBmV scales will be shifted
downward relative to the dBm and
mW scales.

Consider this example. The opera-
tional amplifier in Figure a is re-
quired to deliver a power level of +10
dBm to a line which has a 50-Q load
impedance and is back-terminated.
The signal being transmitted is de-
termined to have a crest factor of 1.8.

A power level of +10 dBm corre-
sponds to an rms voltage of 0.707 V
(+57 dBmV). From the crest factor,
the peak voltage is calculated at 1.27
V. Because half of the voltage is lost
in the 50-€2 back-termination resistor;
the op amp must be able to deliver a
peak output voltage of 2.54 V. This
corresponds to a peak output current
of 254 mA.
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The received signal is amplified by two
low-noise op amps R1 and R2.

The transmit/receive block is com-
monly referred to as a hybrid, whose
function is to deliver maximum trans-
mit signal power to the line, while sup-
pressing the transmitted signal in the
receive cireuitry. The figure of merit for
the performance of the hybrid is called
trans-hybrid loss. This is a measure, in
decibels, of the suppression of the trans-
mit signal by the receiver circuitry.

The power amplifiers of the AD816
(D1 and D2) are arranged in a differen-
tial configuration that receives its in-
puts from the differential outputs of a
DAC. The amplifier outputs differen-
tially drive the transformer primary
with a turns ratio of 1:2. The line on the
secondary side of the transformer has
an impedance of 120 Q. As a result, one
quarter of this resistance (30 Q) is re-
quired for correct back-termination on

the primary side due to the impedance
secaling by the square of the turns ratio.
This resistance is divided in half (15 2)
and put on each side of the drive
buffers for symmetry (R101 and
R201).

The receive section (R1 and R2) is
configured as a pair of difference am-
plifiers that together produce a differ-
ential output. This received signal is
composed of the receive signal in addi-
tion to the transmitted signal attenu-
ated by the trans-hybrid loss.

The circuit is highly symmetrical, so
a single-ended explanation can be easily
generalized to understand the differen-
tial operation. The output of D1 drives
the top of the primary of T1 through
R101. A voltage divider is formed by
R101 and all the downstream circuitry
comprised of T1, the transmission line,
and its termination. For an ideal trans-
former, transmission line, and termina-

tion, this will appear to be 15 Q; thus the
signal appearing at the input of T1 will
be the output of D1 divided by two in
the ideal case. This signal also is applied
to the input of R1 via R105.

R1is configured as a difference am-
plifier. The inverting input is driven by
another signa] that is a divided down
version of the output of D1. This circuit
is formed by R102 as one side of the
voltage divider along with R103, C101,
R104 and L101 as the other half of the
divider.

If the frequency-dependent imped-
ance part of this circuit matches the
transformer, transmission line, and
termination impedance, then the sig-
nals applied to both sides of the differ-
ence-amp-configured R1 will be the
same, and the transmit signal will be
subtracted out by the circuit.

In a real-world situation, it is not
practical (or even possible) to subtract

V To modem
+5 tocﬁzv o _T_ ’ ’ ’ ! receive circuitry
131r o?sr . o ¢ o o?r ceﬂ"'"al
At ; ; 0.1 uF 0.1 uF . office
gl gl o L =S S = Diprr =127
g3z VeC cC o Vee cc _ GND Bypass ;
400 C10 —
| i ]
‘ vout
[ 0.1uF
| "L o | we [ vocH
=01 uF M Attenuator core >__L
[ Input
At N EREEEER ct2
\ 150 Data latch — IM uf |
= B R E Power down i ==
Pol\
:> Data shitt register Switch inter
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5.A progrommable-gain amplifier lends itself to driving a cable modem’s upstream or return path. The use of a dynamic output impedu;ue of 75
cuts the required amplifier voltage swing in half, as compared to an externally terminated amplifier. This allows an output voltage of 3.1V peak-to-

peak (+12 dBm) while operating on a single supply as low as 5 V.
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| out all of the transmit signal (100%

trans-hybrid loss) to provide a first-or-
der cancellation. This, however, goes a
long way toward reducing the dynamic
range of the RCVOUT signal. The
overall performance of this circuit de-
pends on the ability to build a lumped
element network that matches the im-
pedance of the transmission line over
the frequency range required for
ADSL (from about 20 kHz to 1.1 MHz).
The circuits formed by D2 and R2 and
the AD8I16 are totally symmetric with
those formed by D1 and R1 and work
in the same fashion.

The receive signal from the tele-
phone line creates a differential signal
across the primary of T1. There is,
however, a two-to-one reduction in am-
plitude due to the turns ratio of T1.
This differential signal is applied to the
+inputs of R1 and R2. The receive am-
plifiers buffer this signal and present a
differential output. There is no signifi-
cant receive signal applied to the nega-
tive inputs of R1 and R2. This is due to
the attenuating effects of R101 and
R201 and the low output impedances of
D1 and D2.

As a result, the overall circuit pro-
vides first-order cancellation of the
transmit signal and differential buffer-

| ing of the receive signal.

Power Considerations

The line driver in this example de-
livers a power level of about +20 dBm
to the line. With a line impedance of
120 €, this corresponds to an rms volt-
age level on the line of 3.5 V. Because
the line interface transformer has a
(step-up) turns ratio of 1:2 and because
of the presence of the two 15-Q back-
termination resistors, each amplifier
must deliver an rms voltage of 1.7V

In ADSL systems that use DMT,
there is a need to transmit signals with
crest factors as high as 5.3. This high
crest factor results from short (typi-
cally 10 us) signal peaks that rarely oc-
cur (on average 1:107). But, the ampli-
fier must supply the requisite voltage
and current when these peaks oceur.

Based on this, each op amp in the
above example is required to occasion-
ally deliver peak voltages of £9V (i.e.
5.3 x 1.7 V) and peak currents of £300
mA. This peak-to-average ratio neces-
sitates relatively-high power-supply
rails (£15 V in this case).

The large amount of headroom be-

tween the supply rails and the rms sig-
nal level increases the dynamie power
consumption in the amplifier to levels
that are close to the amplifier’s quies-
cent power. When doing power-con-
sumption calculations for heat sinking
purposes, it is important for the de-
signer to remember that package power
consumption is the sum of quiescent and
dynamic power, not the sum of quiescent
and load power.

It follows then, that dynamic power
consumption can be reduced by reduc-
ing the circuit’s power-supply voltages.
While it would be prudent to reduce the
power supply to a level that allows the
op amps to deliver the required peak
voltage (9 V in this case), some signal
clipping may be tolerable in some appli-
cations. In DMT applications, clipping
of peak voltages tends to manifest itself
as an increase in the level of the overall
noise floor.

This will at some point begin to de-
grade the line’s Bit Error Rate (BER).
The best approach in such an optimiza-
tion scheme would be to reduce the
power supply voltages until the BER
begins degrading below some accept-
able minimum.

Some ADSL applications call for a
line power of +26 dBm. Because there
is little scope to further increase the
output voltage of the op amps, this
power level would be achieved by in-
creasing the turns ratio of the trans-
former to as much as 4:1. In this case,
R101 and R201 would be 3.75 €, and
the peak current of the AD816 (1 A)
would be the drive limit of the trans-
mitter.

Heat Sinking

To ensure reliability, the tempera-
ture of the silicon die (usually referred
to as the junction temperature) should
be maintained at less than 175°C. For
this reason, the IC package will re-
quire some form of heat sinking in
most applications.

Normally, amplifiers like this will
be soldered directly to a copper pad on
the printed-circuit board. An impor-
tant component of the resulting die-to-
ambient thermal resistance (0,,) is
the thermal resistance between the
package and the copper pad. The low-
est thermal resistance is achieved by
employing a direct soldered connec-
tion between the package-to-copper
pad. The use of heat-sink grease either

with or without a washer will serve to
increase this number.

Single-To-Differential Conversion

If the signal to be delivered to a line
is single-ended, a single-ended-to-dif-
ferential transformation must be im-
plemented if the line is to be driven
differentially (Fig. 4).

In Figure 4a, Amp 1 has its + input
driven with the input signal, while the
+ input of Amp 2 is grounded. Thus,
the —input of Amp 2 also is driven to
virtual ground by negative feedback.
As aresult, Amp 1 is configured for a
noninverting gain of five (1+Ry1/Rg;).

The —input of Amp 1, which has the
same voltage as Amp 1’s + input,
serves as an input to Amp 2, config-
ured as an inverting amplifier with a
gain of -5 (-Rp»/R(;). Thus, the two
outputs move in opposite directions
with the same gain to create a bal-
anced differential signal.

This circuit can work at various
gains with proper resistor selection.
But, in general, at least two resistor
values have to be changed to change
the gain of the circuit. In addition, the
noise gains (1+Rp/Rg) of the two op
amps will always differ by one (5 and 6
in this case). This gives the two op-
amps differing closed-loop band-
widths. Signals at frequencies close to
the closed-loop bandwidth will be un-
symmetrically amplified as a result.

A second circuit that has none of
these disadvantages is shown in Fig-
ure 4b. Each of the AD815’s current-
feedback op amps is configured as a
unity-gain follower by the feedback
resistors (R,). Each op-amp output
also drives the other as a unity-gain in-
verter via the two Rgs.

If the + input to Amp 2 is grounded
and a small positive signal is applied to
the + input of Amp 1, the output of
Amp 1 will be driven to saturation in
the positive direction and the output
of Amp 2 will be driven to saturation in
the negative direction. This is similar
to the way a conventional op amp be-
haves without any feedback.

Now, if a resistor (Ry) is connected
from the output of Amp 2 to the + input
of Amp 1, negative feedback is provided,
which then closes the loop. An input re-
sistor (R) will make the circuit look like
a conventional inverting op-amp config-
uration with differential outputs.

The gain of this circuit from input to
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either output will be +R/R;. This also
can be expressed as a single-ended-to-
differential gain of 2 x Rj//R|. With each
output capable of swinging £10 V (i.e.,
20 Vp-p), the peak-to-peak differential
output voltage is 40 V. The optional ca-
pacitor can be added to prevent any de
current in the transformer due to de
offsets at the output of the op amps.

Single-Supply Line Driving

Line driving in a single-supply envi-
ronment presents some unique chal-
lenges. Signals must have a common-
mode level that lies somewhere be-
tween ground and supply voltage, usu-
ally at Vg,,,1,/2. Because the output
signal must swing within a smaller
range, headroom between the signal
and the power-supply rails also be-
comes an issue. Trying to get around
this problem by using a rail-to-rail am-
plifier would seem to be an easy solu-
tion. However, in a line-driving con-
text, there are some potential pitfalls to
this approach.

Product datasheets usually specify
the rail-to-rail performance of an am-
plifier under fairly light loading condi-
tions. This may mean that the ampli-
fier can only come to within 1 or 2 V of
the rails when delivering high cur-
rent. This problem is compounded by
the reality that signal distortion gen-
erally degrades as signals swing
closer to the power-supply rails (even
under light loading conditions). Typi-
cally, a rail-to-rail amplifier should
maintain at least 500 mV of headroom
to each rail to preserve its specified
distortion level.

Cable Modems

Emerging cable-modem standards
are a good example of an application
where the line driver must operate in
a single-supply environment. Because
this modem circuit is predominantly
digital, needing only a single supply to
operate, economic necessity demands
that the analog line-driving circuit also
make do with a single supply.

Depicted is a single-supply line-dri-
ving circuit for the “upstream” or re-
turn path of a cable modem (home to
central office) (Fig. 5). The input to the
line driver, modulated in QPSK format,
will generally be supplied by a DAC or
a specialized QPSK modulator such as
the AD9853. Because the input of the
amplifier has a de bias level of 1.9 V, the

|




If you don't

Harris
HMP8112A
NTSC/PAL
Decoder

et Harris,
the picture.

Only the new Harris
multimedia chipset gives
you full color and sync
during VCR FF playback.

* HMIP8112A video decoder has patented
comb filter for better color and sample
rate converter for better sync

* HMP8156A encoder gives you
sharper images, multiple input and
output standards

* Complete support: samples, eval boards,
data sheets, app notes, and tech briefs

¢ Call 1-800-HARRIS ext. 7697
for our multimedia brochure

isit our multimedia web site
(www.semi.harris.com/multimedia/)

Availability

HMP8112A NTSC/PAL
Decoder Now

HMP8115 NTSC/PAL
Decoder Now

HMP8116 NTSC/PAL
Decoder Q4

HMP8130 NTSC/PAL
Decoder w/PCI Q4

HMP8154 NTSC/PAL
Flicker Filter Encoder

HMP8156A NTSC/PAL
ncoder Now

HMP8170 NTSC/PAL
Encoder Now

HMP8171 NTSC/PAL
Encoder w/Macrovision Now

HMP8172 NTSC/PAL
Encoder Now

HMP8173 NTSC/PAL
Encoder w/Macrovision (SCART) Now

HMP9701 16-8it AC'97
Audio Codec Now

a HARRIS

SEMICONDUCTOR

For more information: Call 1-800-4-HARRIS and ask for ext 7697
Internet hitp://www.semi.harris.com - Technical assistance E-mail centapp@harris.com
AnswerFAX 1-407-724-7800, dec. 7064
your next big ideals a trademark of Harris Col ion. Screen images simutated.

READER SERVICE 144




[ BROADBAND LINE DRIVERS |

input signal will normally be ac-cou-
pled. The amplifier has an input imped-
ance of 220 Q. To give the circuit the 75-
Q input impedance, which is popular in
video applications, an external 115-Q

HIGH VOLUME SILICON PHOTODIODE | | *:ixericseaiais von

Europe and the U.S. demand that the
amplitude of the transmitted signal be
variable. This allows the modem to
compensate for the variation in signal
attenuation as a result of differing dis-
tances to the central office. Either the
line driver or the device driving it
must therefore be able to vary the am-
plitude of the signal. In this example,
the gain of the amplifier can be pro-
grammed over a 36-dB range (-10 dB
through +26 dB) through an 8-bit ser-
ial interface.

To correctly terminate the line, the
amplifier must present an output im-
pedance also of 75 Q. In this application,
an external back-termination resistor is
not necessary because the amplifier has
a built-in or dynamic output impedance
of 75 Q. This halves the requisite output
voltage compared to applications where
an external back-termination resistor
must be added. As a result, the ampli-
fier is capable of delivering an output
level of +12 dBm (about 3.1 Vpp) to the
line, while operating on a single supply
voltage of as little as +5 V.

Because data transfer by modem is
intermittent, especially in the case of
Internet access, upstream data is

BPW-34SM transmitted in bursts. While not

transmitting, the amplifier can be

* 7.1 mm2Siiicon Photodiode « IN STOCK! powered down (by pulling the PD line

low). This reduces the quiescent cur-
* Surface Mounting for Automated Assembly  * LOW cost! rent to one-third of it’s nominal value.
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pedance is maintained during power-
down mode. This fulfills the require-
ment that all devices connected to a
particular diplexer maintain a 75-Q
2088 Anchor Court output impedance at all times so that

en t‘ 0 DR KA/ EA DI NON) the diplexer itself can maintain a 75-Q

(800) 700-2088 « FAX (805)499-7770 | | impedance to the line
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AThermo Electron Company Formerly Centronic Inc. . amon_Nas s an apphgatwn en-
gineer with Analog Devices’ Ad-
vanced Linear Products Group. He
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Ascend Communications Core Switching Division’s
newest ATM switch was looking like a real integration chal-
lenge. Ascend, a leader in Wide Area Network switches, was
about to embark on a single-board design that included five
processors and four FPGAs. Needless to say, business-as-usual
wasn’t going to cut it this time. To tackle the project, Ascend
needed a breakthrough in hardware and software verification.

They got it with Mentor Graphics’ Seamless CVE™
(Co-Verification Environment). With Seamless CVE, Ascend
had a virtual prototype at their disposal, alowing the team to

begin verification of hardware and software interfaces much
earlier in the design cycle.

The result? Ascend engineers found and corrected two
dozen software errors and five hardware errors, at least
three of which would have otherwise been “show-stoppers,”
saving Ascend months of redesign time and at least one
costly design turn.

Stamp out extra design turns with Seamless CVE. Call us at
(800) 547-3000, department M, or bookmark our Web site at

http://www.mentorg.com/seamless. "

THE POWER TO CREATE™
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Parasitic Extraction Tools
Aid DSM IC Designs

Recent Tool Developments Offer Extraction Solutions For
Deep-Subnuicron Designs Targeting Accuracy And Capacity.

Cheryl Ajluni

ccording to the National Technology Roadmap
A for Semiconductors, by next vear, IC feature
sizes will shrink to 0.25 pm and chips may con-
tain as many as 28 million transistors. What many in
the industry have already come to realize is that at
0.35-um geometries, interconnect delays begin to
dominate gate delays as the width of wires shrinks
and the height increases. The problem only gets
worse at .25 um. In fact, it'’s estimated that at these
feature sizes, interconnects will contribute up to
70% of the total delay.
This deep-submieron
(DSM) design environment
-ises two important ques-
tions. First, how do you effi-
ciently work with large-ca-
pacity designs? And, how
do you ensure accuracy
when device physies begins
to wreak havoc? These are
not easy questions to an-
swer. Part of the solution
lies in the process of accu-
rately extracting a device’s
parasitics. The other part

PARASITIC PARATERS wed [k
- =

-

rately and quickly analyze
parasitic information, and
subsequently use it for de-
sign verification.

Earlier this year, this magazine attempted to  Art Courtesy:
weed out some of the many issues related to para- Pacific Numerix
sitic extraction and identify many of the proposed
solutions (ELECTRONIC DESIGN, Jan. 20, p. 111). The

| only thing that has enanged since then is industry

perception and understanding of the true depth of
the problems associated with parasitic extraction.
It’s clear that traditional extraction tools simpl;

don’t work at the DSM level. This fact has caused

SPECIAL
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many companies to search for solutions and to at
tempt to answer the question: “What will a DSM
design methodology look like?"

To be honest, many companies still don’t have an
answer. After all, it's not easy to deal with issues of
growing complexity, parasitic effects and the explo-
sion of data it creates, shrinking time-to-market cy-
cles, and verification. And these are only the begin-

ning of a long list of issues that must be dealt with |

when designing in a truly deep- submicron environ-
ment. Recent tool developments may shed light on
how to solve the problems
associated with DSM design
and parasitic extraction.
One of the stronger ex-
traction product offerings
comes from Simplex Solu-
tions, Sunnyvale, Calif. Its
multimillion-transistor-ca-
. pacity solution, Fire & Ice,
does full-chip hierarchical
) power-grid 3D extraction
and is able to achieve accu-

solvers. It offers a number
of features, such as the abil-
ity to handle extraction of
multiple and conformal di-
electrics and metal lines
with high aspect ratios (height/ weight). This makes
the 3D extracted data more manageable from a tim-
ing analysis viewpoint.

The tool's adaptive analytical models enable con-
sistent accuracy results across a wide range of de-
signs. A parasitic reduction option minimizes the size
of the extracted parasitic net by using one of two ap-
proaches: either a detailed standard parasitic format
(DSPF) reduction, which is within 1% of Spice accu-

racy to within 10% of mea- |
sured silicon and Poisson |
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PARASITIC EXTRACTION TOOLS |

racy and reduces typical signal nets by
| 90%; or a reduced standard parasitic for-
| mat (RSPF) reduction that’s within 10%
| of Spice accuracy, and produces a model
| of signal shape and delay for the net.
| The company recently announced the
| expansion of its full-chip 3D extraction
product line into support for DSM
| ASICs and application-specific standard
products (ASSPs). Fire & Ice now pro-
vides overnight turnaround of extrac-
tion for all nets with no loss of mordeling
accuracy. The result is a highly accurate
view of timing on multiple revisions of
the design before first silicon, a benefit
that can save weeks of work and, in
| some cases, millions of dollars.
Key to the overnight turnaround is a
| scope selection feature that allows de-
signers to limit extraction to the mini-
mum set of interconnect parasitics re-
quired for accurate timing analysis.
This means that designers can make
| speed versus depth trade-offs, and re-
fine how much design data is taken into
account during extraction as the design
is completed. Three techniques are
used to limit extraction detail: black,
gray, and white box. With black box, all
signals or a group of signals of interest
are extracted, but with no visibility into
the underlying region such as a field of
| standard cells. Gray box extracts ei-
| ther all signals or a group of signals of
| interest while offering visibility into
the underlying design data that inter-
| acts with it. White box, the default
mode of operation, extracts all capaci-
tances with full detail, including such
things as interconnects within a cell.

Companies Mentioned In This Report

Frequency Technology Pacific Numerix Ultima Interconnect
100 Park Center Plaza; Ste. 365 7333 E. Doubletree Ranch Rd;;  Technology
San Jose, (A 95113 Ste. 280 525 Almanor
(408) 938-9300 Scottsdale, AZ 85258 Sunnyvale, (A 94086
http://www.frequency.com (602) 483-6800 (408) 733-3380
CIRCLE 528 http://www.pnc.com http://www.ultimatech.com
CIRCLE 530 CIRCLE 532
Mentor Graphics
8005 S.W. Boeckman Rd. Simplex Solutions
Wilsonville, OR 97070 521 Almanor St.
(503) 685-7000 Sunnyvale, CA 94086
http://www.mentorg.com (408) 774-1163
CIRCLE 529 http://www.simplex.com
CIRCLE 531

One of Fire & Ice’s advantages is its
integration with many standard place
and route and timing-analysis tool
suites. This allows designers to per-
form accurate 3D extraction of place-
and-route data, analyze the timing,
modify the routing, and then re-extract
in significantly less time than it takes
using other less accurate, non-3D ex-
traction tools. The interface is based on
standard formats LEF/DEF, DSPF,
and RSPF. As an added benefit, Fire &
Ice offers a net-by-net extraction capa-
bility. This feature is ideal for situations
in which the designer is only interested
in a few nets, or when a small change is
made to the design and just a few nets
need to be re-analyzed.

Simplex’s Thunder & Lightning tool
has now been enhanced with the com-
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pany’s newly developed SIFT (Signal
Integrity Filtering) technology. This al-
lows designers to analyze full-chip cou-
pling networks and identify all nets in a
design that are prone to fatal signal-in-
tegrity problems. At 0.25-um design
geometries and below, the probability
of signal integrity failures increases
dramatically. Since signal integrity
problems can cause a design to fail, the
SIFT technology capability is espe-
cially eritical because it, in effect, offers
designers a practical, and accurate way
to find the nets at risk and verify de-
signs for delay and noise problems.
Based on Thunder & Lightning’s
high-capacity transistor-analysis en-
gine, SIFT can analyze multimillion-
transistor designs with hundreds of
thousands of nets in a matter of hours.

(a)

Analyzing
here
T k .. ‘ ....... \
Net and pin view
information
Part of net
— /being analyzed
0!
(GI!SII Cross
) s | [ i
|o— o i)
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;B r £ =
I Ta ==
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| 1. Columbus from Frequency Corp. accepts geometric and noming information about a design and produces accurate electrical equivalents for specified nets (a).

A True-3D Interconnect Primitive Library supplies Columbus with a complete description of process interconnects (b). When analyzing ot the point indicated,
Columbus evaluates a 3D structure into primitives associated with this cross-section. It then looks up each primitive in the Interconnect Primitive Library to
build the structure’s equivalent electrical model, including resistance along the line it is analyzing and capacitive coupling to other nets and to ground.




PCl/C6200 — WORLD'S FASTEST DSP BOARD

Loughborough Sound Images’ products and support orovide DSP Freedom. Like the )
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PARASITIC EXTRACTION TOOLS |

It does this by evaluating the effects of
coupling capacitance, drive strength,
and load on every net in the design. It
calculates the aggressor-victim rela-
tionships between the nets and deter-
mines which ones may be adversely af-
fected by other nets. SIFT then
produces a short list of nets for further
detailed analysis.

While Simplex, like other notable
EDA companies, has chosen to offer a
parasitic extraction and analysis flow for
the designer, there are others who have
opted for a much different approach.
What some have come to believe is that
no one company can provide all the
pieces of the puzzle that will be neces-
sary for design and verification in a true
DSM environment. The solution, ac-
cording to this camp, is to provide a com-
mon database that will act as the focal
point for a DSM design and verification
flow. With an open environment, each
company could then focus on providing
its core competency in the form of a
plug-in tool. Since the tools would all
work off one central database, consis-
tency of data would be assured.

This approach is being proposed in a
number of formats by industry associa-
tions and EDA vendors alike. Sematech,
for example, is expected to soon release
the API. While such an open environ-
ment approach may offer a number of
benefits, the problem is that many EDA
vendors have staked their company’s
suceess on not just providing point tools
but true flows and methodologies from
the front end to the back end. Many of
| these companies may not wish to give up
their core strengths so easily in support
of an open environment.

One of the companies offering an ap-

proach based on a common database is
Mentor Graphics, Wilsonville, Ore. Its
solution, Calibre, is proposed as a sort of
de facto standard in much the same way
as Dracula from Cadence, San Jose,
Calif., has been for many years. At the
center of this framework are two sets of
databases: FDB (filtered database) and
PDB (parasitics database). FDB stores
all of the information, including full geo-
metric and connectivity, collected from
the critical nets in a design. This infor-
mation is then input into the pattern-
based parasitic extraction engine,
where, using a hierarchical circuit recog-
nition technology, connectivity for mul-
timillion device chips can be generated
in a manner of minutes. The resulting
data is collected and managed in the
PDB. This database consists of electrical
models created by the extraction engine
from the physical interconnect. Subse-
quently, as different analysis tools are
called on downstream by the designer,
the appropriate information can be im-
ported from PDB to the analysis tool.
Mentor’s parasitic extractor tool,
xCalibre, can be utilized in the context
of this framework. It is based on a pat-
tern extraction engine and works by
traversing the nets of a design and ap-
plying a set of models to patterns that it
encounters. The models are based on
templates, or fundamental cases, that
have been developed by Mentor. The
user has the option of encoding into the
rules file a comprehensive suite of cus-
tom models based on these templates.
There is already some acceptance
for Mentor’s common database. Fre-
quency, San Jose, Calif., for example,
has developed a highly accurate DSM
extraction solution that fits easily into

-

Mentor’s DSM Calibre environment.
During typical operation, xCalibre
might be used to screen a design for
critical nets. Once these nets are identi-
fied, Frequency’s tools can be em-
ployed for very accurate extraction.

Frequency offers a solution to ex-
traction that focuses on bringing the
process into the design flow in an effort
to address the problem caused by the
interconnect barrier. As the company
explains, there are two sources of inac-
curacy today when it comes to inter-
connects. The first source is attributed
to not knowing the process well
enough. As aresult, designers are often
faced with a garbage in, garbage out
situation. Simply put, if you don’t know
what the process is, you can’t solve the
problem. The second source is the in-
ability of current tools to meet the
needs of a DSM design environment.

These inaccuracies in timing analysis
occur in DSM designs because contem-
porary timing analysis software does
not adequately model the effects of the
interconnect. As a result, engineers
have to overdesign their ICs, ending up
with chips that are significantly larger
and slower than the deep-submicron
process is capable of producing. This, in
effect, makes the interconnect a barrier
to fast, efficient, and effective designs.
To combat the inaccuracy, Frequency
offers what it refers to as true 3D tech-
nology which it does not use to extract
the transistors; but rather all of the nets
from a particular design.

To address the issue of inaccuracy
from the process, the company works
with process owners to get all pertinent
details related to the process and the de-
sign. From this information, it can de-

2. Boundary effects that are caused by net decomposition (cutting) are a major source of errors in the process of extraction. The Ultima-PE tool uses
“smart cutting” that allows the designer to determine where it is safe to cut. For example, cuts can be made when the normal component of the field is
negligible. Or, for dense layout structures, periodic boundary conditions can be applied.
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velop a library database consisting of |

physical dimensions of the process. This 3 b e

131f(n'mat10n can an'fount to an average of  Electrical » Mechanical

five layers, and a dielectric constant and + Timing analysis * Quality

spacing, among other things, for each + Signal integrity analysis + Thermal

layer. This process typically takes a cou- - Uncoupled lines + Vibration and shock

ple of weeks to complete. All of the infor- - Crosstalk b L i
ot . . - Power/ground bounce + Stalistical failure rate

mation is stored in the company’s Inter- - 50 device simulation

connect Primitive Library, which + EMIEMC

consists of tens of thousands of intercon- T 2 = =

nect primitives. Combinations of these

process-specific primitives describe FOVS EDVS
every piece of interconnect in a design. Common datahase LTihor.::i?s

Each primitive is accurately analyzed

using a compute-intensive field solver.
This information can then be used in

Frequency’s parasitic extraction tool,
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Columbus (Fig. 1). Says Martin Walker, Pl

] * Testin
Frequency’s president and CEO, “The * Elecglrical performance
best contemporary tools available offer + Bum-in
a +30% error in predicting the perfor- + Quality

mance of DSM IC interconnect. Our * Manufacturing variability
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True-3D Technology narrows that error
down to a verified 10%.”

True-3D technology works by ex-
tracting process-specific 3D design

| data from a completed chip layout. To
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do this, it first fills in the historical in- !
formation gaps in process characteriza- !
tion with details from the Interconnect |
Primitive Library. Then, it utilizes ad- |
vanced parasitic extraction algorithms
for accurate analysis. E
Columbus is not a full-chip parasitic !
extractor; instead, it’s used only on criti- |
cal nets where a single net is extracted |
at a time. It accepts standard net-, pin-,
and layout-data formats and produces i
standard outputs for driving-timing !
analysis. During operation, the tool ac- |
cesses the information stored in the In- E
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| terconnect Primitive Library. Then, as

it is applied to critical nets in a design, it
is able to provide accurate electrical de-
seriptions for each feature of a net. The
resulting output data is then passed on
to the timing analyzer. The tool inter-
faces to a number of existing EDA tools.

Since Frequency’s tool focuses only
on critical net extraction, it is comple-
mentary, rather than competitive, with
many of the other full-chip extraction
and analysis tools on the market. What
the company does is provide the ex-
traction. It lets other EDA companies
focus on the analysis. One disadvantage
of the tool is that currently the Inter-
connect Primitive Library must be cre-
ated by Frequency and this process
tends to take time. But in the future,
the company will offer a tool that will

* Rework

3. Pacific Numerix’s EDVS consists of a central database of information. A number of module-like
analysis tools also are available to the user. When a particular module is accessed, all necessary
information is immediately colled up from the central databose and imported into the tool. As o
result, users can perform analysis for any level of design: IC, pc board, MCM, or system.

allow customers to build the library
primitives in-house.

Ultima, Sunnyvale, Calif., also sup-
ports an open environment solution,
whether it be Mentor’s FDB and PDB,
Sematech’s API, or some other as-yet
undefined environment. Like Fre-
quency, Ultima focuses on the accuracy
of eritical net extraction. It differs in its
approach to accomplish this goal. Ultima
offers parasitic net extraction that is
technology-dependent, but design-inde-
pendent. It does extraction on a selec-
tive net, rather than a net-by-net basis.

The company recently introduced a
parasitic extractor tool known as Ul-
tima-PE. As a complement to the more
conventional 2D or quasi-3D extrac-
tors, Ultima-PE is marked by three
unique features. The first feature is its
Library-based 3D extraction technol-
ogy. This technology provides the per-
formance of 3D extraction by using a
3D interconnect library. The library
consists of pre-characterized 3D struc-
tures typically found in layouts.

Each structure is represented by a
closed-form formula which provides re-
sults that are very close to a 3D field
solver. Process variations are ac-
counted for within the closed-form for-
mulae. In comparison to Frequency’s

Interconnect Primitive Library, Ul-
tima’s library can be created automati-
cally at the customer’s site, by the cus-
tomer, in one to three days. This is a key
advantage of the tool since no extra
time is needed upfront to create a li-
brary for a particular design.

The Ultima-PE tool incorporates a
3D field solver that is based on GIMEI
(Geometry Independent Measured
Equation of Invariance) technology.
This technology is an improved version
of the MEI computational electromag-
netic technique. It is used for capaci-
tance extraction of general 3D VLSI in-
terconnects. The MEI technology is able
to terminate the meshes very close to
the object boundary while still strictly
preserving the sparsity of the FD (Fi-
nite Difference) equations. As a result,
the final system matrix encountered by
MEI is a sparse matrix with size similar
to that of integral equation methods.
However, complicated Greens function
and Sommerfield integrals make the
traditional MEI very difficult, if not im-
possible, to be applied to analyze multi-
layer and multiconductor interconnects.
The company’s new GIMEI technology
can directly address these inadequacies
associated with the MEI technology.

Another unique feature of the Ul-
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tima-PE tool is its smart-cutting capa-
bility (Fig. 2). This feature, based on the
company's smart-cutting algorithm, al-
lows for the decomposition of long nets
into smaller segments. Traditionally,
cutting results in loss of accuracy due to
boundary Boolean effects. The longer

the nets, the more cuts that must be |

made. And, in turn, the more boundary
errors that occeur. This is especially true
of high-capacity DSM designs. With the
smart cutting algorithm, however, Ul-
tima can control the boundary effects
by cutting a little distance away trom
discontinuity where the normal compo-
nent is negligible. As a result, Ultima-
PE can extract chip-level nets with ac-
curacy close 1o 3D solver solutions at
speeds approaching 2D extraction.
Also offering a parasitic extraction
tool based on a common database ap-
proach is Pacific Numerix, Scottsdale,

| Ariz. This relatively small and unknown

company boasts a powerful set of highly

integrated tools for the simulation of

electrical and mechanical designs and
manufacturing processes. The offering,
known as the Electronic Design Valida-
tion System (EDVS), is the result of a
multiyear project involving Pacific Nu-
merix and IBM (Fig. 3). It's ecomprised
of a series of modules that handle any
level of design—IC, first-level package,
pe board, and system—to help electri-
cal/mechanical engineering and manu-
facturing teams quickly and accurately
predict proposed-design behaviors.

Specifically developed in anticipa- |

tion of DSM designs, the analysis tools
overlay existing infrastructures and
operate off of a single database ob-

tained from any combination of

ECAD/ECAE systems. The EDVS
tool suite, which provides virtual de-
sign to manufacturing prototyping, re-
sides within a network and can he ac-
cessed by workstations or PCs. It
utilizes an extensive library capability.
At the heart of EDVSis Parasitic Pa-
rameters, a general-purpose parasities
extractor that accurately extracts fre-
quency-dependent resistance (R). induc-
tance (L.), capacitance (C), and conduc-
tance (G) parameters for any arbitrary
2D or 3D geometry. Geometry data can

be obtained from AutoCAD DXF. Ger- ‘

ber, GDSII, IGES. or Pro-E with its
built-in interfaces. Once data is re-
trieved, the tool has access to a number
of advanced algorithms for extraction.
The Boundary Integral Solution and




16

High-speed signal integrity is a high-risk proposition, where interconnect systems make the
difference between data and disaster.

We've spent decades developing advanced connector systems for advancing technology:
first copper, then fiber, and now wireless applications. It’s taught us how to make high speed
and signal integrity travel safely together. In interconnect design. In end-to-end simulation.
And in subassembly fabrication.

What we know, and do, is available for your current project. As complete interconnect solutions.
Or for any element of your mterconnect system.

Comprehensive Engineering Services

* Board-level design * Custom interconnect systems .
* Simulation and modeling * Mechanical enclosure design Connecnng
* Packaging and assembly and fabrication ata
* Printed circuit fabrication * Manufacturability review
From board-level design to complete subsystem packaging, Ie\/el
were ready to work, and make it work, for you. '

For more information call us at 1-800-522-6752 or visit our web site at http://www.amp.com
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P(-B0ARD DESIGN

made easy

Why have more than 25,000
pc board designers chosen
EAGLE as their layout tool?

EAGLE 3.5

Schematic Capture « Board Layout
Autorouter

for Windows 95/NT

Windows 95 and Windows NT are registered
trademarks of Mircrosoft Corporation.

Mainly because EAGLE is so easy to

use that you can start designing your
own boards within a few hours. But
there are many other good reasons!
Check out our Web Site for a free demo
and more detailed information.

o

FREE Support!
No Maintenance Fee!

EAGLE Light

Board Size: 4 x 3.2 inches [
2 Signal Layers
1 Sheet per Schematic

EAGLE Standard

Board Size: 6.3 x 4 inches
4 Signal Layers
99 Sheets per Schematic

EAGLE Professional
Board Size: 64 x 64 inches
16 Signal Layers

99 Sheets per Schematic

Order a FREE demo today
and experience EAGLE first hand.
You will be surprised!

CadSoft Computer, Inc., 801 S. Federal Highway, Delray Beach, FL 33483

Hotline (561) 274-8355, Fax (561) 274-8218, E-Mall : info@cadsoftusa.com
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Green’s Function are used to extract C
and G parameters. The Partial Element
Equivalence Circuit (PEEC), developed
by IBM, and Neumann’s Filament For-
mula are used to extract R and L para-
meters. The parasitic values can be out-
put in Spice subcircuit format and
simulations run to examine ringing,
crosstalk, under- and overshoot, and
power/ground bounce. The tool also pro-
vides full automatic 3D modeling of en-
tire packages directly from Pro-E,
IGES, and AutoCAD DXF. Power and
ground bounce subcircuits containing 3D
R, L, C, and G results matrices can be au-
tomatically generated and used as input
into one of the company’s signal integrity
modules. Power and ground planes are
automatically meshed non-uniformly to
match input and output via patterns.
The same extraction technology
found in Parasitic Parameters is used in
Pacific Numerix’s EDVS Signal In-
tegrity Toolset. In particular, the Pre-
Physical Design Signal Integrity tool
relies on extraction technology to per-
form parametric studies on eritical nets
to determine early in the design cycle
optimum conductor sizes and spacings,
selection of dielectric and conducting
materials, thickness of dielectric layers,
and power and ground plane locations.
During operation, interactive rout-
ing creates the pin to pin trace and via
geometry for a new net. Then, 2D or 3D
parasitic models are automatically cre-
ated for this new net geometry struc-
ture. Frequency-dependent R, L, C,
and G parasities can then be extracted
and transmission line or Spice simula-
tion performed. This tool is for use at
the chip level and is specifically opti-
mized to provide full support for the
problems associated with design in a
deep-submicron environment. Some of
the signal integrity problems it can de-
tect and correct include wave propaga-
tion delay, elock skew, waveform distor-
tion, crosstalk noise, electromigration,
power saturation, and ground bounce.
The tool also features powerline cur-
rent and voltage distribution analysis,
and allows the interconnect delays to be
back-annotated to logic simulators

through an SDF interface.

—_———

' How VALUABLE CIRCLE
HiGHLY H2h
MODERATELY 526

SLIGHTLY

527 |



9
S100

Undermated.

Like all our rf amplifiers, the 100W1000 delivers 1000 watts. And frequency response from dc to 1000 MHz.
more than it promises. Bandwidth is instantly available, without band-

That's because of our power rating system, which  switching or tuning. And no matter how high the
states output at the minimum level you can expect  load VSWR, you can forget damage, oscillation, or

over the duration of your test. shutdown. It just won’t happen. These amps are load-
So an amplifier with a minimum rating of 100 tolerant—another thing we don’t fool around with.
watts—like the 100W1000 above—won't So, if you can’t stop your EMC test or your

NMR or plasma study to tweak or add another
amp, consider one from our “W” Series.
We don’t make promises our
amplifiers can’t keep.

give you 99. And in most cases
you'll benefit from output of 130
watts or more. Other manu-
facturers may not be so
modest with output-
power claims.

The 100W is just one
of our completely solid-
state “W” Series amplifiers.
With power output from 1 to

160 School House Road, Souderton, PA 18964-9990 USA e TEL 215-723-8181 e FAX 215-723- 5688
www.ar-amps.com For engineering assistance, sales, and service throughout Europe, call EMV:
Munich: 89-614-1710 ® London: 01908-566556 ® Paris: 1-64-61-63-29

READER SERVICE 204

523



~CompactPCl

Visualize the Best of Two Worlds

Gespac offers designers the widest choice of 3U
CompactPCl solutions for their embedded system

applications. Integrated with a broad selection of Plug

Beam up to our World for more information!!!

and Play 3U CompactPCI I/O products, our new Pentium http://www., .com
MMX or PowerPC Embedded Target Systems will create
a world for designers with less development time, faster
time to market and reduced product costs.
Visualize Your World With Gespac!!!
WindowsNT ~ nS0QS
Innovative Embedded Solutions A WindRer Ly’
International North & South America  Jopan France Germany
18 Chemin des Aulx 50 West Hoover Ave. Minami Aoyama E.T. de St Aubin Amberg Haus
1228 Genevo Mesa, AZ 85210 1-15-18, Minato- ku Rte de I'orme des Merisiers  Kurt-Bloum-Platz 2
Switzerlond 1-800-4-GESPAC Tokyo 107 91195 Gif-sur-Yvette 63450 Hanau bei Fronkfurt

Tel: (41 22) 794 3400
Fox: (41 22) 794 6477

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

Tel: (81 3) 3470 0640
Fax: (81 3) 3478 8648

Tel: (3301) 69853373
Fax: {33 01) 69 85 36 60
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M Exploring board-, bus-, and system-related technologies, standards, and products

STANDARDS WATCH

Rob Davidson, Ziatech Corp.

PCI is the ability to hot swap

adapter cards without disturbing
the bus, and in a way that provides a
standard means of notifying the soft-
ware. The CompactPCI Hot Swap
Committee, working within the PCI
Manufacturers Group (PICMG), is
getting close to finalizing this specifi-
cation. The challenge for the commit-
tee has been to maintain the advan-
tages of CompactPCI (PCI silicon,
eight slots, passive backplane) and
provide hot-swap functionality at a
reasonable price.

An approach for the server mar-
ket has been developed by Compaq
Computer Corp. called “Hot Plug”
PCI. This approach uses switches to
isolate each slot and requires the op-
erator to “disable” each slot through
software. This is a good solution for
the server market where the slots
are limited. The cards could be any
size and there will always be a moni-
tor and keyboard present. However,
it’s not suitable for Compact PCI be-
cause the addition of control switches
means the backplane is no longer
passive. Switches reduce the number
of slots that can be employed and
CompactPCI systems are often
' found in embedded environments
and have no user interface.

Currently, the most interest for
hot swap is for high-end telecommu-
nications and data-communications
servers with large numbers of cus-
tom cards plugged into a system with
‘ a standard backplane and CPU. The

ability to replace these I/0 cards or
| add new ones to a running system is

The goal of hot swap for Compact-

Implementing Hot Swap
On CompactPCl

key to reducing down time and main-
tenance costs.

The CompuactPCI Hot Swap ap-
proach takes advantage of the me-
chanical features of the IEC 1101.10
packaging standard and the 2-mm
connector in the core CompactPCI
specitication. These features ensure
that cards mate and unmate with the
backplane in a controlled fushion that
allows for power and enable signals
to be sequenced. As a result, the
backplane signaling is not affected by
the addition and removal of a card.
Ziatech recently demonstrated the
Hot Swap approach with a working
system under Windows N'T.

The problem that arises is how to
alert the operating system and appli-
cation that a card’s status has
changed. The method being proposed
for CompactPCI hot swap, called
“Distributed Hot Swap” or “Dy-
namic Configuration,” involves the
addition of two pins and some regis-
ters to the PCI bus interface chip.
This method defines an interrupt line
and status registers and results in a
particular sequence for hot swapping
boards.

For removal, the user presses
down on the card-ejector handle,
breaking a microswitch that’s con-
nected to PCI interface chip. This
chip drives the ENUM interrupt line
to the host CPU, thereby signalling a
change in status. The Hot Swap dri-
ver on the CPU reads the status reg-
ister to determine which card is
changing, and to what state. The Hot
Swap driver stops the device driver
for that card and signals PCI inter-

face chip to turn on an LED on the
board. This LED is an indication to
the user that it’s OK to go ahead and
remove the card.

As the user removes the card, the
enable pin breaks contact first, caus-
ing all the PCI signals on the card to
be disabled. Those signals then break
contact, followed by a disconnection
of the power and ground pins. Soft-
ware is then notified that the card
has been removed.

For insertion, ESD is discharged
by static strips on the card’s edge and
the front-panel pins. As the card
meets the bus, the power and ground
pins connect, followed by a connec-
tion of the PCI disabled signals. The
enable pin contacts and PCI signals
are enabled on bus, and the card dri-
ves the ENUM interrupt to signal
the CPU. As a result, the Hot Swap
drivers interrogate the status regis-
ters to determine the card’s state.
The Hot Swap driver enables the
system driver. Therefore, full opera-
tion resumes.

Employing this solution means
that a Hot Swap card for Compact-
PCI will require changes to the PCI
silicon interface. However, it doesn’t
involve a large number of chips. In
fact, the main suppliers of these
chips, such as Digital Semiconductor,
PLX, and Tundra, have already en-
dorsed this approach.

It’s interesting to contrast this ap-
proach with the Hot Plug approach |
that doesn’t define the hardware in- |
terface between the Hot Plug device
driver and the hardware, instead
leaving that to the system vendor.
This means that each system vendor
must develop a Hot Plug driver for
each operating system. Employing
the CompactPCI approach, on the
other hand, means that a driver can
be developed once for each operating
system and used on a wide variety of
CompactPCI platforms. It also al-
lows for Hot Swap and non-Hot
Swap Compact PCI cards to be mixed
in the sume system.
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The BUSiness Report

Three-Dimensional Architectures

point or bidirectional configura-
tion, and on the protocols used for
transactions.

There are many possible
variations-on-a-theme with
cubes involving cubes-
within-cubes, vertical-
stacked cubes (which
looks like the Ring-In- L/
Ring when you're done), ¢ -
or end-stacked cubes
(which look like a
group of train cars).
When cubes are con-
nected to other cubes
in this fashion, all of the nodes have
four connections instead of the typi-
cal three found in a single cube. This
extra connection at each node gives a
single cube, or stacked-cubes, more
survivability than a ring. If several
paths are cut in the cube, there are
other ways to get the data to the des-
tination. If you cut any section of a
ring, it dies without a whimper.

In past years, some minicomputers
were built with pyramid architec-
tures, but they weren’t very scalable.
Some years later, the cube architec-
tures were developed by the parallel-
processing community using Trans-
puter chips and an architecture called
HIC (Heterogeneous InterConnect)
and a protocol stack called DS-Links.
A great number of these “Hypercube”
machines were built to run applica-
tions like modeling and graphies. But,
these architectures were never fully
accepted for mainstream computer
applications.

With a pyramid, you could connect
five nodes, and that was all we
needed back in the 1980s. The hyper-
cube expanded that to eight nodes in
the 1990s. Then, stacked cubes al-
lowed us to add nodes to the struc-
ture four at a time without serious
degradation problems in perfor-
mance,up to a point.

Ultimately, all 2D and 3D architec-
tures reach a “knee in the curve,”
where the next nodes added can’t
perform near 100% capacity, and
their maximum scalability point is
reached. Buses may work well up to
about four processors, and then de-
cline in individual processor perfor-

1en a computer architecture
WLan be drawn as a three-dimen-

sional geometric figure (cubes,
cylinders, pyramids, ete.), the behav-
ioral characteristies tend to be three-
dimensional. Buses, rings, and cross-
bar architectures, however, are
two-dimensional in their structure and
behave differently—some for the bet-
ter and some for the worse.

When we hook multiple nodes to-
gether in geometrie 3D structures like
cubes or pyramids, we can see behav-
ioral similarities with other architec-
tures. A cube structure acts much like
a stack of rings connected at four
points, like the Cox Communications
Ring-In-Ring architecture discussed
in my last column (ELECTRONIC DE-
SIGN, Now. 3, p. 92). A pyramid be-
haves much like a cube.

The primary aberrant behaviors of
3D architectures are the same as those
of the ring, but only worse: routing la-
tency and switching latency. The data
paths between the points in the struc-
tures are point-to-point connections,
eliminating the blocking latency we
normally find on a bus.

When data is sent from any corner
of a cube (or from any point in a
pyramid, for that matter), the re-
ceiving corner node must read the
address of the destination. If the ad-
dress matches, the data is routed
onto that node’s local bus. If there’s
no address match, the node has two
options—either send the packet to
the next node on that plane of the
cube, or send the packet up or down
to another plane.

The behavioral difference between
aring and a cube is that the cube has
two routing options at each node while
the ring has only one. But, making that
routing decision takes time, resulting
in a routing latency. The switching la-
tency occurs when one of the two
paths is selected.

In a single cube with eight nodes
(one node at each corner), the worst-
case transaction latency occurs when
there are three nodes plus three data
paths. The best case is one path with
no additional node overheads. This
also depends on whether the connec-
tions in the cube are in a point-to-

RAY ALDERMAN

mance. Adding cache-coherency
protocols to the bus may raise
b this point to six or eight proces-
sors depending on the traf-
fic patterns. Rings start
declining in performance
at eight to sixteen nodes
depending on transaction
volume. Cube architec-
, tures may reach the
o knee of the curve at
==~ 16 or 32 nodes. It all
depends on the trans-
action mix and the
transaction volume
between nodes. That’s why the
model we use to calculate architec-
tural performance is a dynamic sta-
tistical model, not a static linear
model. Even after you do best-
case/worst-case analysis, you still
can’t predict with any true degree of
accuracy of how the architecture will
really perform. Different applica-
tions create different traffic patterns
and different transaction volumes on
the data paths. So, your best analysis l
is still an educated guess.

The primary objective of the 3D ar-
chitectures is to hook together a large
number of nodes with very high band-
width connections and minimum la-
tency at a cost equal to that of buses
and networks. This, however, is an ar-
chitectural impossibility.

Ultimately, these 3D structures will
be relegated to a small specialized seg-
ment of the computing spectrum for
cost and complexity reasons. Every
month, we find new ways to make 2D
architectures like buses, and switch
fabries run faster without all the 3D
headaches. Three-dimensional archi-
tectures are fun to play with, yet hard
to program, and inappropriate for
mainstream applications. They are
technological bubble-gum for com-
puter designer’s minds—occasionally
you get to blow a bubble, so it’s worth
all the chewing.

In a future column, I'll be taking a
look at the super-scalable architec-
tures, which includes Fat Trees and
Clos Switches.

Ray Alderman is the Executive Di-
rector of VITA. He can be reached at
exec@vita.com.
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Take it to a higher level.
www.actel.com
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[ntroducing the new MX family of antifuse FPGAs from Actel. Compare them to conventional
SRAM FPGAs, and you’ll find there really is only one cost-effective, single-chip ASIC alternative.
With capacities from 2,000 to 52,000 gates, clock-to-out speeds as fast as 5.6 ns and volume pricing as
ow as $2.90, there’s almost no limit to how fast you can get to market. For a free NO ASICs literature kit,
-all 888.99.ACTEL, or visit us at www.actel.com for a free copy of our MX Designer Lite sottware.
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BOARDS & BUSES

DESIGN APPLICATION

Harness The Power Of The
ACPl/Smart-Battery Standard

Effective Implementation Yields Longer Battery
Life Through Proper Charging.

JOHN MILIOS, USAR Systems, 568 Broadway, #405, New York, NY 10012; (212) 226-2042.

tion and Power Inter-

face (ACPI) provides a
method for accessing de-
vices that historically
haven’t been supported by
bus standards in the PC ar-
chitecture. Because they re-

T he Advanced Configura-

Scanned
matrix

ISA bus

portable implementations of
the smart-battery system.

| Command/data I | Command/data J

| Control/status l [ Control/status J

quire specific hardware,

portable computers will be

PSj2 SMBus

one of the most significant
beneficiaries of the new
specifications. Smart batter-
ies, chargers, selectors,
LCD and power-plane con-
trols, as well as several

registers registers

I |78M8us port

| PS/2 ports

I

The principle reason for this
is battery-system safety.
One of the most critical
functions of the EC in this
context is to block any com-
mands originating from the
operating system or appli-
cations that attempt to con-
trol specific smart-battery-
system functions. Such
accesses, intentionally or
unintentionally, can jeopar-
dize the system operation
or, under certain conditions,

other components previ-
ously accessed only through
proprietary methods, can
now be designed and ac-
cessed directly by the oper-
ating system in a uniform manner. As
aresult, the Advanced Configuration
and Power Interface reduces the de-
velopment time and costs for new
system designs.

Smart batteries and other related
components, including smart bat-
tery chargers and smart selectors,
are merely a subset of the system-
management bus (SMBus) devices
that are used in each system. SM-
Bus devices at the bottom of the
tree communicate upward through
the signaling and command proto-
cols, as outlined in the SMBus speci-
fication.

Specific device drivers and appli-
cations communicate with each
SMBus device through the ACPI
using either an ACPI-compatible
embedded controller (EC) or other
access methods described in the
system’s BIOS. Data is then com-
municated to each SMBus device in-
dividually, through functions con-
sisting of one or more SMBus

command protocols.

EC As A Key

Although new generations of chip-
sets for desktop and some laptop ap-
plications may come equipped with
an I2C port that can be used for com-
municating with specific SMBus
components, employing an EC as an
SMBus master is necessary in most

Smart batteries
and other related
components, such as

smart chargers and
smart selectors, are

merely a subset
of the SMBus.

1. Register addresses and specific interrupt numbers are not fixed in an
ACPI-compliant system. However, controllers that deviate from what's
defined in the specification must be supplemented within the BIOS

describing the access method to the specific hardware.

may even create physical
hazards.

Although register ad-
dresses and specific inter-
rupt numbers are not fixed,
the register functionality is fully de-
tailed in the specification (Fig. 1).
Controllers that deviate from these
specifications have to be supple-
mented within the BIOS, describing
the access method to the specific
hardware.

The EC registers occupy two ad-
dresses, one for bidirectional data
transfers and one for status informa-
tion and command control. Through
these registers, device drivers and
the operating system can access a
second register block residing within
the EC and used for SMBus control,
as well as data transfers to and from
any SMBus devices.

More than one EC can be used in
the same system, if necessary. In a
portable system, where both space
and I/0 requirements are at a pre-
mium, it’s desirable to integrate the
embedded controller with other nec-
essary system functions, or with the
user-input device controller. Depend-
ing on the general architecture of the

ELECTRONIC DESIGN / DECEMBER 1, 1997
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BOARDS & BUSES ACPI/SMART-BATTERY STANDARD |

chip set that’s employed in the sys-
tem, the designer has several options
) to choose from.

Dedicated EC

| Adedicated ECis the preferred im-
plementation in portable systems
where a PS/2 keyboard controller is
built into one of the multifunction ICs,
PS/2 is not used at all, or extended 1/0
capabilities are required. A dedicated
EC can be configured to perform a set
of smart battery and system-control
functions (Fig. 2).

The added cost and necessary real
estate associated with this implemen-
tation can be compensated for by inte-
grating other SMBus functions into
the EC, such as a smart charger. smart
battery selector, and LCD control
functions. Alternatively, these func-
tions would have to be implemented
using dedicated ICs.

On the USAR ACPITroller, an ex-
ample of an EC, these additional func-
tions are modeled as virtual SMBus
devices, accessed through the stan-
dard ACPI register interface. The op-
erating system and device drivers can
communicate with these virtual de-
vices employing standard ACPI meth-
ods without any additional software
| overhead.
| Using a combination EC-keyboard
controller, the EC function is com-
bined with those of the PS/2 keyboard
controller. The microcontroller imple-
ments two sets of registers—one for
the PS/2 and one for the ACPI inter-
face. The part also handles the embed-
ded user-input devices and typically
provides a set of PS/2-compatible
ports for external input devices /Fig.
2, again).

Another alternative is to employ a
combination keyboard scanner-SM-
Bus host device, which is suitable for
single-board computers and chip sets
with built-in keyboard controllers. In
this configuration, the keyboard scan-
ner acts as an SMBus host, routing
SMBus data through the PS/2 key-
board port to which it’s connected.

Because the ACPI prohibits aecess
to the SMBus through the keyboard
controller-registers, ACPI compati-
bility can be maintained by trapping
I/0 addresses through system man-
agement interrupts (SMIs). When the
system must communicate with an
SMBus device, it attempts to write to

Host
System Management Interface, PSp2
battery aert, keyboard
system shutdown port

Keyboard

controller

Keyboard matrix

Auxilliary keyboard

Smart
battery
Smart
charger
Port
expander
SMBus [ e e
EEpols Lo yolume control
—-He,
Temperature
Sensor
Programming matrix
EEPROM | and system
information
Other
devices

2. When a multifunction IC is employed as the keyboard controller in a portable system,
dedicated EC is one method of implementation. Such an IC can be configured to perform a sef of
smart-battery and system-control functions. The part also can handle the embedded user-input

devices.

a virtual register, causing an SMI to
occur. The SMI code takes control and
communicates the data to the EC us-
ing the keyboard-controller registers
and the PS/2 port.

When an SMBus device needs to
communicate with the system, it is-
sues a system control interrupt, sig-
naling the system to read data
through the [/O trapped addresses.
This method works well in single-
board computers, such as those that
emulate the keyboard-controller func-
tionality with system-management
code. In systems that use a traditional
keyvboard controller, the method re-
quires a dedicated SMI for SMBus
byte transfers through the PS/2 port.

What's Next

Standardization of the smart bat-
tery system and power management
through the operating system with
the ACPI will shorten design time for
new systems while increasing their re-
liability. SMBus implementations, as
shepherded by the Smart Battery
System Implementers Forum, are
rapidly creating new devices. These
are used commonly in portable sys-
tems, such as backlight controls, LCD
contrast and brightness adjustment
circuits, and temperature sensors.
Such new devices, added to the hun-
dreds of 12C devices already used in
embedded systems, can be accessed

through the operating system using
standard methods, thereby eliminat-
ing the cost and complexity of a cus-
tom BIOS.

However, what's more important is
that application programs are pro-
vided with better means of power-
management awareness througn the
operating system. An application, for
example, can interrogate the battery
for remaining capacity, or even ask

“what if" questions directly related to |

the power needs of specific tasks.

Power-management-aware appli-
cations also can self-adjust their oper-
ation based on information provided
by both the operating system and the
smart battery system components.
For example, a word processor can ad-
just its auto-saving features based on
information related to the battery’s re-
maining capacity. Or, it can provide in-
formation to the CPU about the speed
required for user-acceptable comple-
tion of the current task.

John Milios, President of USAR
Systenis, holds a Ph.M. degree from
Columbia University, and an MSEE
and a BS in Physics from the Unwver-
sity of Athens, Greece.
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UltraFET: 7mQ on resistance, 8-inch wafer.
Looks like a whole new day in power MOS.

HARRIS 55V, N-POLARITY ULTRAFETS

Open your eyes to the bright new leader

in power MOS: the UlraFET family from Harris.

Part Package Current  rpgon i i R
Number Types (A) (milliohms) 15% lower on-resistance is only the beginning.
HUF75345P3/S3/S3S/G3 | TO-220/262/263/247*| 75 7 e World's lowest rpg o in @ TO-220/262/263,
HUF75344P3/S3/S3S/G3 | T0-220/262/263/247*| 75 8 55V/75A N-Channe! MOSFET—7mQ
HRF3205/L/S TO-220/262/263 75 8 c : -
HUF75343P3/S3/S3S/G3 | TO-220/262/263/247*| 75 9 = }2’? "gjv;’f R/Ag_lsn;?\ﬁgfg; far?:: ecstlgned
HUF75339P3/S3/S3S/G3 | TO-220/262/263/247*| 70 12 P ProQy
*HUF75337P3/S3/S3S/G3 | TO-220/262/263/247 | 62 14 @ Runs cooler for higher reliability and lower
HUF75333P3/S3/S3S/G3 | TO-220/262/263/247*| 56 16 system temperature

*HUF75329P3/S3/S3S/G3| TO-220/262/263/247 42 25 @ Higher silicon efficiency enables smaller
*HUF75321P3/S3/S3S TO-220/262/263 31 32 packaging

HUF75321D3/D3S TO-251/252 20 32

HUF75309P3/D3/D3S | TO-220°/261/252 17 70 « A":"ab'e in TO-263 f°'bh'9h'Speed
HUF75309T3S SOT-223* 5 70 surface-mount assembly

HUF7§307D3/D3S TO-220/251/252 13 90. - ¢ Lower Vgp, lower Qpp. faster t,,
HUF75307T3S SOT-223* - - S 90 £ e A £

* Avaiable Deesmbor 1997 : < "¢ www.semi.harris. com/ultrafet/

Call 1-800-£HARRIS, ext. 2754 + wwwsemt harris.com + AnswerFAX: 1-402-724- 7800 doc. 7983 3 S e ia? %

Burpe Fax &1189 328149 ~

T HARRIS

SEMICONDUCTOR
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BOARDS & BUSES PRODUCTS

WHAT’S ON BOARD

Tackling the high-end of the storage spectrum, the second-generation Cheetuh disk-
drive family developed by Seagate Technology Inec., Scotts Valley, Calif,, pro-
vides designers with storage capacities of up to 18.2 Gbytes and access times
of just 5.7 ns—ideal for the next generation of high-performance desktop sys-
tems and servers. With a spindle speed of 10,025 rpm, the Cheetah 18, as well
as the other two lower-capacity models, the 9LP and 4.5LP, all offer a data-
transfer rate between 14.5 and 21.3 Mbytes/s off the head, and communicate
to host systems over either an Ultra SCSI 2 or Fibre-Channel Arbitrated
Loop (FC-AL) intertace. The Cheetah 18 comes in a half-height 3.5-in. for-
mat, while the 9LP and 4.5LP, which hold 9.1 and 4.5 Gbytes, respectively,
come in a low-profile sub-half-height format. The reduced number of platters
in the lower-capacity drives also lets the drives access data slightly faster at
5.2 ms. The Ultra SCSI version of the 18-Gbyte drive consumes 15 W maxi-
mum, while the 9- and 4.5-Gbyte units consume 12 and 10.5 W, respectively.
Fibre Channel versions consume slightly more—17, 14, and 12.5 W, respec-
tively. Samples are available now, with volume production slated for early
1998. Single-unit prices are $1755 for the Cheetah 18 (ST18202), $1090 tor the
Cheetah 9LP (ST39102), and $655 for the 4.5LP (ST34502). Contact Seagate
at (408) 435-6550, or on the web at http:/svww.seagate.com/vpr.shtml.

Able to lower the power consumed by high-resolution color LCDs, a low-power direct-
drive column driver developed by Vivid Semiconductor Inc., Chandler, Ariz.,
not only trims active power, but also produces over 16 million colors, making
true-color depth practical on portable computers. The VS318&4 8-bit column
driver also supports full-motion video for active-matrix TFT LCDs with
XGA and SXGA resolutions. The VS3184 includes the company’s patented
extended voltage range architecture that allows the cireuit to accommodate
higher voltages than are normally associated with standard digital CMOS
processes. This technology offers a 9.6-V dynamic range and 8-bit resolution
that results in 256 distinet voltages/output, thereby enabling the chip to de-
fine over 16 million colors on a TFT panel. The chips are designed for use on
direct-drive panels that employ pixel inversion—an approach that many
manufactures previously considered too costly and power hungry. However,
with the V83154, power consumption drops to just 37 mW per driver and 296
mW per XGA panel. Included on the VS3184 are 384 output drivers and a
high-speed data-loading capability that allows video data to shift in at speeds
of up to 65 MHz over a dual port that accommodates six data buses. Samples
sell for $15 and are available now in standard TAB packages. Call Donna Hig-
gins at (602) 961-3200, or on the web at http:/www.vividsemi.com.

A manutacturing kit that contains all that's needed to create low-cost portable PC
cameras can now be ordered from Intel Corp., Chandler, Ariz. The 971 PC
Camera kit includes a sample set of the PC camera silicon, software,
schematics, design documentation, and suggested manufacturing proce-
dures. At the heart of the kit is a new CMOS image sensor, an image pro-
cessing unit, a microcontroller, and the PC imaging utility software. The kit
allows cameras to be built that offer dual-mode operation—able to capture
a digital still image when detached from the PC and capture digital video
when attached. The sensing device, an affordable alternative to existing im-
age sensors, offers a maximum resolution of 768 by 576 pixels with 24-bit
color support. Images are temporarily stored in the DRAM during process-
ing, then transferred to a flash memory card which serves as the electronic
film. The utility software includes tools that perform general image-acqui-
sition and storage tasks on the host PC. The tasks include decompressing
the images and conversion to the FlashPix file format. Once stored in that
format, the images can be enhanced or modified using such software as
Storm EasyPhoto, MGI's PhotoSuite, and Microsoft’s Picturelt! For details
on the kit, go to the Intel website at http://www.intel.com/imaging.

- CompactPCl SBC
- Holds PowerPC CPU

A 166-, 200-, or 240-MHz PowerPC
603e microprocessor is the basis of the
SmartEngine/603c¢PCI. a single-boai
computer that fits a single-slot 6U Eu-
rocard form factor for the Compact-
PCI standard. The board supports
most popular real-time operating svs-
tems, including VxWorks, C-Execu-
tive, pSOS, and Nucleus. A PM( ex-
pansion connector lets users customize
the board for speceific applications. In-
terfaces are included for the PCI bus,
an Ethernet LAN, and SCSI peripher-
als. Up to 128 Mbytes of DRAM can be
employed. as well as 256 or 512 kbytes
of secondary cache memory. Available
now, the SmartEngine/603¢PCI SBC
sells for $1876 with a 166-MHz proces-
sor and 16 Mbytes of DRAM.

Smart Modular Technologies Inc.,
4305 Cushing Pkwy., Fremont, CA
94538, (510) 623-1231, Internet:
http://www.smartm.com. CIRCLE 485

Integrated Fibre Channel
Interface Boasts High Speed

The F'C-193(/R is an intelligent Fibre
Channel controller for VMEG4 and
RACEway systems. It serves as an in-
terconnect for high-throughput real-
time systems, disk arrays, high-perfor-
mance  storage systems, and
general-purpose computers. It sustains
data rates of 84 Mbytes/s between
RACEway and disk arrays, and &8
Mbytes/s for system-to-system trans-
fers. Applications that require this
throughput include radar processing,
data acquisition, collection, and storage,
signal and image processing, telemetry,
remote sensing, and simulation.

The FC-1930 is fully ANSI-compli-
ant, supporting FC Class 1,2, and 3 opet-
ation in arbitrated loop, point-to-point, or
switched systems. Compatibility with
other Fibre Channel equipment is sup-
plied through use of the Hewlett-
Packard Tachyon Fibre Channel con-
troller and Gigabit Link Modules. All
software required for the F'C-1930's on-
board CPU is provided. Software li-
braries for the VxWorks real-time oper-
ating system arve supported. Available
now, the FC-1930 costs $10.000.

Mpyriad Logic Inc., 1109 Spring St.,
' Silver Spring, MD, 20910, (301) 588-
1900. CIRCLE 486



Our huge PWM Controller selection is
the next best thing to a power supply
that huilds itself.

DCESSORS
than Harris. Beca,use nobody‘ﬁiakes more PWM™
REIaEE H Cings. |1t Cines  AEumBAR controllers for desktop PCs Check out our: H]PGO g
Embedded
Synchronous Buck famlly
HIP6002 X X
~ HIP6004 x "2id product types
HIP6004A X : 3
o008 4 iy BSs overcurrent protection \
HIP6012 X X {0 ’ i
HIP6014* X
' ngralhmmwnonprogrammabﬂeoﬁp vuhdgb

Standard Buck s
HIPE003 X X + Standard and synchronous rectified buck
HIP600S5 X
HIPG6O0OSA X o, 0, 1
Libaoos ! " + 1% and 1.5% regulation over full operating range
HIP6008 X X !
HIP6O11 X X + Turnkey reference designs
HIP6013 X X
HIP6015* X » Samples, eval boards, app support

Pentium /s a irademart of Intel Corp * Products coming s00* » www.semi.harris.com/edp_ ps/

Call 1-800-4- HARRIS, ext, 7737 - www:seri.harris com » AnswetFAX: 1-407-124.7800, dos. %079 vyour next big idea-
Europe FAX 44-1189 328148

HARRIS
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BOARDS & BUSES PRODUCTS

Low-Cost ATM Module

Delivers Real-Time Switching

Using the CPMC-ATM module, VME-
based systems designers have a low-
cost solution for direct connectivity to
ATM (asynchronous transfer mode)
local- and wide-area networks
(LANg/WANSs). The module provides
high-bandwidth, low-delay packet
switching and multiplexing of voice,

video, and data for network applica-
tions ranging from military command
and control to commercial data com-
munications. The CPMC-ATM sup-
plies deterministic network-access
times, scalable bandwidth, and high-
speed ATM networking capabilities up
to 155 Mbits/s.

The single-slot board offers I/0
flexibility, allowing designers to se-
lect among the common physical in-

Ceramic Surface Mount Crystal

The ECCM6 provides
three cost effective

solutions for PC card
applications where size
and pad configuration
flexibility are important.

4 pad
on ends

/

T

2 pad
on ends

4 pad
on sides

ONE COMPACT CRYSTAL
THREE PAD LAYOUTS

These three surface-mount packages
deliver extraordinary performance.
Stability from 15 ppm, temperature range
of -10°C to +60°C and the ability to
withstand high temperature reflow.

ECLIPTEK engineers and customer service representatives

are available by telephone or e-mail to help you find the right
component for your application. Dial 1-800-ECLIPTEK for accurate
answers, guaranteed quality and on-time delivery. Ask for your free
copy of our new International Sourcebook for Crystals and Oscillators.

ECLIPTEK®

CORPORATION

1-800-ECLIPTEK ¢ (714) 433-1234 Fax
ecsales@ecliptek.com ¢ http://www.ecliptek.com

READER SERVICE 238

terfaces to ATM networks, including
155-Mbit/s STS-3C on single- or
multi-mode fiber optics, UTP5 155-
Mbit/s STS-3c, and 25-Mbit/s UTP3.
The CPMC-ATM is bundled with an
ATM software stack that includes
LAN emulation, classical IP,
RFC1483 IP over ATM, ATM Forum
UNI3.1 signaling, and network man-
agement utilities. The CPMC-ATM is
compliant with the PCI revision 2.0
interface and fits a standard PMC
form factor. The module is available
immediately for $790.
Cetia Inc., 58 Charles Street, Cam-

bridge, MA 02141 (617) 494-0987;
htto://www.cetia.com. CIRCLE 504

Real-Time Networking System
Handles Up To 144 Nodes

Multiple PCI and CompactPCI nodes
can be shared through a central hub
using the Broadcast Memory system.
The real-time networking device al-
lows a common memory to be shared

between 144 nodes. Transfer rates up
to 42 Mbytes/s coupled with low laten-
cies suit the system for deterministic
data transfers. Due to the hub topol-
ogy, a node or cable failure only affects
that specific node. All other nodes con-
tinue to operate independently. Be-
cause traditional protocol stacks
aren’t required, the system reduces
the host CPU overhead at each node.
This feature comes in handy when the
Broadcast Memory is employed in a
real-time application. Prices depend
on the specific network requirements.
For example, a 16-node network with
256 kbytes of memory costs $4400,
while an 8-node network with 2
Mbytes sells for $5200.

SBS Technologies Inc., 2265 Camino
Vida Roble, Caofbad, CA 92009; (760)
438-5656; http://www.sbse.com.
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68HC16

&

MPC800

WINNING COMBINATION

An Unbeatable Team for Your Real-Time Embedded Design.

It’s an unsurpassed combination: Motorola’s
broad line of microcontrollers. Plus Motorola’s
real-time operating system—developed specifically
for the 68HC12, 68HC16, 68300, MPC500, and
MPC800 Families.

And now for the 68HC11, too! Big news.
Motorola’s real-time operating system can now be
used for embedded design on one of the most widely
used microcontrollers out there.

The RTEK™ kernel. Our optimized kernel can help
you use Motorola microcontrollers in winning ways.
The RTEK kernel delivers maximum performance
with minimum size. It’s a field-proven operating
system with an easy-to-use C language interface, plus
it supports both static and dynamic kernel objects.

With a new feature: scalability. The RTEK kernel is
fully scalable for most Motorola microcontrollers,
such as the 68HC11, 68HC12, 68HC16, and 68300
Families. That can greatly reduce program memory

©1997 Motorola, Inc. RTEK s a trademark of Motorola, Inc.
Motorola and M are registered trademarks of Motorola, Inc.
All rights reserved.

requirements, and decrease your system and
component costs.

Faster time-to-market. The RTEK kernel is designed
to help reduce code development and test time. It
features more than 190 kernel services that provide
task, memory and interrupt management, event
synchronization, data movement, and exclusive
accesses. Three separate scheduling methods are
supported—pre-emptive, time-sliced, and round
robin. The RTEK kernel can be used with confidence
because it reflects the same commitment to quality
found in Motorola’s microcontrollers.

Call today for a free demo kit. And find out all that
the RTEK kernel can do for you. Just dial (800) 262-
5486 ext. 963 today for more information and to
order the free demo copy of the RTEK kernel. Or, visit
our web site at http://www.mcu.motsps.com to see
our full product portfolio.

MOTOROLA

Semiconductor Products Sector

What you never thought possible.™
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 Tiny Motherboard Holds

Pentium Processor

Credit card-sized motherboards aren’t

something new, but now they are built
| with Pentium microprocessors. The

P55EZ measures just 3.4 by 2.1 by 0.8

in. and is suitable for a host of applica-

tions, including portable terminals,
notebook or desktop PCs, office equip-
ment, factory or industrial automa-
tion, test and measurement equip-
ment, and automotives.

By incorporating the P55EZ into a
design, engineers needn’t worry about
the issues surrounding a high-speed
processor, including clocking and ther-
mal issues. the card runs on standard
operating systems such as MS-DOS,

Windows CE, 95, and NT. It also can
operate with real-time operating sys-
tems such as VxWorks or pSOS+.
Standard Phoenix BIOS comes with
the board.

The P55EZ is built with a 166-MHz
Pentium MMX CPU, 256 kbytes of
secondary cache memory, 8 Mbytes of
DRAM (expandable to 72 Mbytes),
512 kbytes of flash memory, a Super
VGA controller with 1 Mbyte of
VRAM, a disk-drive controller, and a
parallel and two serial ports. The card
uses a 236-pin EASI controller to
bring out signal lines for an ISA bus,
hard-disk drive, and other 1/0. To re-
duce design time, the ISA bus can be
converted to a PC Card connection. In
addition, a small-outline DIMM sock-
ets is available to add 64 Mbytes of
DRAM. The maximum power draw is
13.1 W. The P55EZ is priced at $999
each in lots of 1000. A 133-MHz ver-
sion, called the P54EZ, sells for $799.

Cell Computing Inc., 2099 Gateway
Place, #750, San Jose, CA 95110; (408)
967-8800; Internet: http://www.cellcom-
puting.com. CIRCLE 506

Modem Cards Connect
To STD Bus, PC/104

A pair of 33.6-kbit/s modems brings
high-speed communications to em-
bedded applications. Designated the
PCM-33.6M and the MCM-33.6M, the
modems are designed for the PC/104
and STD buses, respectively. Using
error-correction and compression
techniques, a throughput up to 115.2
kbits/s can be achieved. They sup-
port V.34bis, V.34, V.32bis, V.32 and
other standard communication pro-
tocols. Both boards integrate the ba-
sic modem functions and a PC-com-
patible COM port. The PC/104-based
PCM-33.6M measures 3.6 by 3.8in. It
requires a +5-V supply. It sells for
$250. The MCM-33.6M contains both
an STD Bus interface and an exter-
nal serial RS-232 interface. It's avail-
able in an extended-temperature
version.

WinSystems Inc., 715 Stadium Dr.,
Arlington, TX 76011, (817) 274-7553;
hﬂp:ﬂ /www.winsystems.com.

CIRCLE 507

Our Solid State DC-AC Inverters Deliver

¥ Precision Regulated
Output with Less Than
1% Harmonic
Distortion.

¥ Rugged and Lightweight

for Mobile Applications

(8KVA unit is under

75 pounds).

¥ Wide Ranging Standard
Inputs Between 12VDC
and 400VDC.

V¥ Output Power between
1KVA through 15KVA.

V¥ UPS and Frequency
Changers also available.

ADVANCED
CONVERSION
. PRODUCTS

A Division of Transistor Devices, Inc.

The SINE of Perfection

85 Horsehill Road
Cedar Knolls, NJ 07927

Telephone (201) 267-1900
Facsimile (201) 267-2047

Web Site  www.transdev.com
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It’s Pentura
ComracTPCI

Solutions

COMBINE THE RUGGED
durability of the most
innovative, industrial-strength
embedded computer with
the ease-of-use of a PC.
The result is Pentura’

A CompactPClI system that’s
quick, simple, consistently
reliable, easily serviceable and
very cost effective. It sports a
high-powered Pentium processor,
is fully compatible with
Windows NT, supports standard
networking environments
and applications. Its Eurocard
mechanics are perfect for
harsh environments. Including
I/O-intensive applications. It’s the
easy choice for tough demands.
Get our CompactPCI white

paper on our web site, or call
1-888-FORCEUSA.

4 CR(E

A SOLECTRON SUBSIDIARY

www. forcecomputers.com
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Yes, some do more

than others. &

High Integration Vsdeo Combo Set for Industrial Applications

Teknor's “independent
video bus image
capture” and
“processing computer”
board set opens new
possibilities in system
design. It's all-in-one,
built by Teknor,
designer and
manufacturer
of the world's
most advanced
and reliable
industrial
computers.

VIRELS20 ey

® PC/104 and ISA expansion buses

V{E'(E;_mgg @ NTSC, PAL or SECAM compatible input Formats
4 8" .4 s at

® Image resizing and positioning

X U)o pr -
oty l W N
Ahe property AN
of ther roepactive Nl)ll'\'lhl\l COMPUTERS INC.
owners

U.S./CAN. 1-800-387-4222/U.5. 561-883-6191

w
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REACH THE MOST POWERFUL
BuyinG AUDIENCE IN
OEM ELECTRONICS WORLDWIDE

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

100% of Electronic Design subscribers are involved in the design and development

of electronic products. Select Buyers and Specifiers in virtually every product category!

Also select by Job Title, Employment Size, Job Function, Geography, Business/Industry.
o

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

RENTON

1

Solid-State Storage Card

Employs Tiny Form Factor

With a physical form factor of 32 by 24
by 1.4 mm, the MultiMediaCard
(MMC) represents one of the smallest
removable solid-state storage devices.
Jointly developed by SanDisk and
Siemens, the MMC is suited for de-
vices that previously contained no re-
movable storage, like mobile phones
and pagers. It’s initially available with
2- or 4-Mbyte capacities, with 10
Mbytes coming early next year. It em-
ploys a 7-pin serial interface that al-
lows for easy integration into a design
and also results in an inexpensive con- |
nector. The MMC operates at a volt-
age level ranging from 2.7 to 3.6 V. At
2.7V, the power consumption is 62.1 |
mW for reads, 72.9 mW for writes, and
0.11 mW in standby mode. The card’s
write rate is 200 kbytes/s, while it can
read at 2 Mbytes/s. The operating
temperature is from 0to 60°C. In large
volumes, the 2-Mbyte MMC card costs
$26, and the 4-Mbyte model costs $32.
A developer’s kit also is available.
SanDisk Corp., 140 Caspian Ct., Sun- |
nyvale, CA 94089, (408} 542- 0500‘
http://www. sandisk.com. CIRCLE 508

Credit Card-Sized Computer
Employs Low-Power CPU

The latest member of the Cardio
PC/AT credit card-sized computer
board is built with Intel’s Humming-
bird 80486 microprocessor, resulting in
lower power and cost, and higher per-
formance. With the Cardio4d86HB, em-
bedded-systems designers can take
advantage of features previously avail-
able to just the portable-design com-
munity for which the CPU was origi-
nally intended. Power consumption is
1.2 W at a 16-MHz clock rate. Other
features include a video controller that
supports color and monochrome on
CRTs and LCDs, with a resolution up
to 800 by 600 pixels, a keyboard and
mouse controller, an IDE interface,
and IrDA 1.0 compliance. Power sup- |
ply requirements are 3.3, 5.0, and 12.0
V, depending on system requirements.
Prices start at $300 each in lots of 1000.
Evaluation boards are available. }

$-MOS Systems Inc., 150 River Oaks
Pkwy., San Jose, CA 95134; (408) 922-
0200; htip://www.smos.com.

CIRCLE 509 '

L - —




J

WIGS the Conduction-Cooled
PMC Functionalify

)

Y-
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Anouncing the A 0”@
next next-generation o

harsh environment COTS
VME PowerPC SBC.

DY 4 has set a new standard in COTS processing power, performance and functionality...
again. Our SVME/DMV-178 with dual PCI/PMC takes harsh environment VME where
it needs to be to meet today’s program requirements.

o Choice of PowerPC 604e or 603V RISC CPU running at speeds of 200 MHz...

with even higher speeds available!! ' I CUSTOMER FIRST
® Dual air- or conduction-cooled PCI/PMC interfaces for maximum user selectable ‘y ‘ QUALITY ALWAYS

functionality - including modules for 1553 and Fibre Channel, with

more on the way. DY 4 SYSTEMS INC.
o More Memory- from 64 MB of DRAM with EDAC; 512K of L2 cache; 8 MB of
64-bit wide Flash EPROM; 2 MB of byte-wide boot Flash EPROM...and... DY 4 USA o
. ] Virgnia New Jersey Califomia
© § KB of Autastore NOVRAM for automatic data transfer to on-chip E2PROM 540/341-2101 908362-5557 9097830240
upon power failure. Fax: 540/341-2103  Fax: 9C8/362-5621  Fax: 909/783-4590
® Multiple software-compatible air- and conduction-cooled build slandards to meet the ;5;7280.520, 7N§{’ 45”53;‘“;;
precise cost/performance/hardness parameters of your program. Fax:972/6805203  Fax: 781453.2997
o More on-board features than you'll find on any harsh environment PowerPC VME DY4Canada DY 4 AsiaPacific DY 4 Europe
processor, including Fast Ethernet, SCSI, timers, four serial channels, and more. 613539.919: +61 (7) 5591 9546 +44 (0) 1222 747 927

Fax: 613/599-7777  Fax: +61(7)5591 9547  Fax: +44 (0) 1222 762 060
Only DY 4 COTS™ could pack an SBC with so much cost-effective performance CRTIO elgh ey Wodd pis b
and functionality. Because only DY 4 means COTS with confidence. Sales Support. cotstoday By com hetpshwwie dyd.com
Product Supports: support 8 dyd.com
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BOARDS & BUSES PRODUCTS

| Embedded Designs Get

Boost From Pentium Module
Designers of embedded PCs can boost
performance using the Embedded
Processor Module that contains a 166-
MHz Pentium with MMX technology, a
| secondary cache memory, and the
| 82430HX PClset chip set. In addition,

the 200-MHz Pentium processor will be
| available in a version that’s easy for de-
signers to embed into their systems—a
| 296-pin plastic pin-grid array. Lastly, the
company will offer its 82430TX PClset

ers. This chip set supports Ultra DMA
and SDRAM, a feature that's needed for
telecommunications applications.

Using the Pentium module, design-
ers can offer an easy upgrade path to
faster processors as they become avail-
able. The module interfaces with the
PCI bus and DRAM and includes the
same base I/O architecture that was em-
ployed with previous-generation mod-
ules. Reference designs are available.
The 200-MHz Pentium processor sells
for $252 each in lots of 1000. The 166-
MHz Pentium module, available in the
second quarter of next year, costs $400.
The 82430TX PCl set is priced at $28.25.

Intel Corp., 2200 Mission College
Bivd., Santa Clara, CA 95052; Internet:
http://www.intel.com/design/intarch.

CIRCLE 510

3U VME Board Holds 192
Mbytes Of Flash Memory

Up to 192 Mbytes of flash memory can
be housed on the VMEM-F1 3U VME-
bus memory board. The baseboard
holds the first 64 Mbytes, with the re-

maining 128 Mbytes fitting on a piggy-
back module. Write protection of the
memory can be set in banks of 4
MBytes. Writing is possible in 128-
kbyte blocks. The board is suited for ap-
plications that require fast access to

b

large databases, such as mobile data
loggers and test systems that operate in
harsh environments where traditional
hard-disk drives wouldn't be used.
Available now, prices for the VMEM-
F1 flash-memory board start at $2660.
PEP Modular Computers Inc., 750
Holiday Dr., Bldg. 9, Pittsburgh, PA |
15220; (412) 921-3322. CIRCLE 511

! available to embedded-system design-

E—
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EASILY

The PK2270™
EasyStart Kit

o The fastest, easiest way to develop control systems

* 30 1/0 lines, RS232, RS485, rugged enclosure, LCD, & keypad

e Includes all necessary hardware, simplified software development
| system, step-by-step documentation and many sample programs.

Call 1-888-362-3387 toll-free for
' your PK2270 EasyStart Kit or (1

to receive a free catalog. We’ll (g

ship within 24 hours. )

2900 Spafford Street TEL 916-757-3737
Davis CA 95616 USA FAX 916-753-5141

http://www.zworld.com

IINNOVATION IN CONTROL TECHNOLOGY’
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REACH THE MOST POWERFUL
Buying Aupience IN OEM
ELECTRONICS WORLDWIDE

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

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

DO

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

RENTON
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At VisiCom, our business is graphics
to fullfill the most challenging audh

requirements for the world’s best
customers. With proven, innovative
technologies, we've created powerful
real-time hardware and software products
to give you the freedom to connect.

Off-the-shelf or customized to specific

needs, VisiCom's video, graphics, audio

and imaging products deliver high-

performance solutions while supporting

a variety of bus structures, operating

systems, CRT and flat panel interfaces,

and other design requirements. V C
Our products are used in commercial ISI OM
and military simulators, where fidelity is

critical. In medical and industrial imaging.

In microsceopy, image processing and

machine inspection systems where

resolution and frame rate is paramount.

In command, control and communication
systems. In mission-critical tactical

applications... 800.6821.8474
619.457.2111
Connecting technology to drive the future. http://www.visicom.com
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Telecom High Voltage
Interface Solutions

HV441 Integrated Ring Generator HT0640 Integrated Line Switch
Delivers 70V RMS & Low THD Saves Space & Cost in Handset Design

Ring
Control

70V RMS

- 10% THD

TELECOM
CXT

HV9605 Full Featured PWM Controller
Used in ISDN Power Supply

Vi = 15V T0 250V

| Supertex Part # [ Description | Features and Capabilities | Availability
| HV440 ' Ring Generator IC : 70V RMS pP controlled. < 10% THD, 5 REN 1 Now
~ HV441 | Ring Generator IC | 70VRMS self regulated. < 10%2 THD,SREN | Now
Hv42] Ring Generator IC | 120V P-P Output, 1 REN S | Now
~ TN2524 N-Channel MOSFET 240V, for HV441 enhancement to 20 REN | Now ]
TP2522 P-Channel MOSFET 220V, for HV441 enhancement to 20 REN ' Now ]
~HVI110 | SMPS PWM IC | 10to 120V input, IMHz oscillator | ~Now ]
_HV9605 | SMPS PWM IC | 1510250V input, optimized |.4W output Q198
| HV9221 | Dual SMPS PWM IC 15 t0 450V input, IMHz oscillaior | QL9g |
~__HT0640 Line Switch IC | 400V, 150mA, 15, clamped output Now
TP2640 [ P-Channel MOSFET 1 400V, 150mA, 15Q S Now
HT0440 | Isolated MOSFET Driver IC | 400V Isolation, Dual Channel Now

For a designer’s kit containing detailed information on Supertex’s
Ring Generators, PWM ICs, Telecom MOSFETs and Isolated Drivers,
please contact:

Supertexinc.
Supertex, Inc.

1235 Bordeaux Drive, Sunnyvale, CA 94089 Registered to ISO 9001
Phone: 408-222-4848 or 800-222-9884 (in CA 800-222-9883) Certificate No. A3037
Fax: 408-222-4895 o email: prodinfo@supertex.com 9 www.supertex.com
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e-mail: mkaidy@solarmicro.com.
0, you've designed the best circuit

S boards in the world and want to
use them for your next ruggedi-
zed system in the jungles of Borneo.
Have you given much thought to the
kind of chassis they will go in? Proba-
bly not. But with electronics finding
their way into environments ranging
from the desktop to the desert, you
may no longer be able to afford to
leave the choice of chassis to the last
minute if you intend to maintain your
competitive edge. Choosing the right
chassis must now become an integral
part of the design process.

Because of the various en-
vironments in which elec-
tronic systems are to be found,
shock, vibration, temperature
control, water, dust, or even g
space consolidation and pack-
aging, can greatly influence
chassis choice. To arrive at the
optimum design, a number of
factors must be carefully bal-
anced, including cost, shock,
size, weight, and flexibility—
with the application determin-
ing which gets priority.

To design, build, and/or
spemfy arugged system chas-

here in no particular order:

Construction—Chassis
J construction depends on four
L

e Power

things: weight, material, size, and how
the chassis is fastened together.
Weight and material and size are
closely related to one another—with
the material determining the weight.
Of course, size also influences weight.
The materials most often used for
chassis construction are aluminum,
steel, and plastic.

Aluminum's advantages are its
light weight and the fact that it takes
well to machining and welding. You
can build a chassis that is just as light
and strong in steel but, in this case,
you have to be more careful with the

sis, note the following attrib- 1. With the proliferation of electronics in all sorts of appl'cutlons—-from
utes. They are broken down the office to the jungle—designers must pay careful attention to the
degree of ruggedness they incorporate into their system if reliability is
to be maintained without breaking their budget. With respect to the
power supply, four grades are available—junk grade, commercial
grade, industrial grade, and military grade. Each have their place.

e Interconnections
e Passives

e Switches & Relays
e Optoelectronics

Pick The Perfect Chassis To
Ensure System Longevity

Improve System Integrity And Reliability By Matching The
Right Type Of Chassis For The Particular Application.

MARK KAIDY, Solar Mierosystems Inc., 201 Benton Ave., Linthicum MD 21090; (410) 859 5151; fax (410) 850-0493,

steel thickness and lightening holes in
the steel. Aluminum also can be an-
odized less expensively than steel can
be plated.

However, one of aluminum's big dis-
advantages is that it is not very forgiv-
ing. For example, suppose you need to
put a threaded hole somewhere in the |
chassis and don't have room for an in-
sert or other fastener. With a steel
chassis, you can thread the hole and use
it many times before it wears out. (This |
is a good feature if you have to install an
unplanned bracket). On the other hand,
in an aluminum chassis, a machine-
threaded hole has to be deep. |
Also, if you cross-thread the
hole by accident, the hole is de-
stroyed. The same applies
to sheet aluminum. In addi-
tion, aluminum yields more
abruptly than steel.

Generally, you should use
plastic for cosmetics, as in the
front panel or bezel of a 19-in.
rack-mount chassis. You also
can use plastic or rubber as a
protective skin, as in the case
of a portable rugged com-
puter over a metal internal
structure. In addition, plastic
has the advantage of being
light, and it can be coated
with electrically conducting
paint. As a result, additional |
metal shielding (for radiated
RF energy) is not required.

ELECTRONIC DESIGN / DECEMBER 1, 1997
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I T I <O OSING THE PERFECT CHASSIS |

Injection-molded plastic
cases can be very cost-effec-
tive if your quantities reach
into the thousands. However, |
if you are in doubt as to which
material you should use for
your next chassis design, go
with either aluminum or steel,
or both. Because of initial tool-
ing costs, plastic can be used
later on when your design has
solidified and production
quantities are sufficient.

Chassis Size

Chassis size depends on
what goes into the chassis
and where it will be mounted.
A really big board, such as
those used in a 9U VMEbus
system, will require a really
big chassis with its ensuing weight, in-
ternal cooling, and external mounting
considerations.

If you are mounting in a 19- or 24-in.-
wide rack, the width dimension is fixed.
Since rack space is always at a pre-
mium, you should keep height to a min-
imum. Height for EIA-standard racks
is parceled in increments of 1.75 in., or
1-U (one rack-unit) spacing. Depth can
vary, but only to a distance that is prac-
tical. A depth of 26 in. is about the max-
imum distance prescribed for most
rack-mounted applications.

Try to keep size to a minimum in all
other cases, such as in instances where
your customer’s application will be in-
stalled in a helicopter. Space in a heli-
copter is super-precious; your chassis
design should reflect that as well. And
don’t forget to ask your customer
what flanges or other mounting hard-
ware they need to secure the chassis
to the helicopter.

In fact, installations in many vehi-
cles make size a primary concern. For
cars, small trucks, and even tractor
trailers, chances are the customer has
a lot of other equipment in their vehi-
cle, and your chassis is just one more
piece that has to fit. In submarines,
some computers and monitors have to
be sized so that they will fit through
the hatch. And size also may be a con-
cern for a shop-floor application. The
shop floor may be a 300,000-square-
foot warehouse and your system may
need to be carted from one end of that
warehouse to another. A three-foot-
high cart is much easier to push than a

2. The nlrflow within a chasns, whether forced air or convemon, should
generally be from side to side, bottom to top, or front to back. Care
should be taken to ensure that the air flows between system boards.
Airflow to right angles, such as a front intake and a side exhaust, is not
a good idea. Make sure that components don’t inhibit air flow.

nine-foot cart. And it’s safer, too.

Another construction feature is
how the chassis is fastened together.
An all-welded chassis is the sturdiest.
However, it also can present produc-
tion difficulties, and is generally more
expensive to build. Production difficul-
ties include trying to put a weld where
you need it, then discovering that be-
cause the chassis has a bend or fold, it
then becomes impossible to place the
weld. If you are in the process of de-
signing an all-welded chassis, show
your drawings to an experienced
welder before you have your sheet-
metal shop bend metal. You can save
yourself a few headaches.

Riveted chassis are quick and easy
to assemble; they do not, however, dis-
assemble as easily. Chassis fastened
with screws and nuts are easy to as-
semble and disassemble, thereby pro-
viding easy access to the internal com-
ponents. But screws get lost and are
prone to vibrate loose if you don'’t take
additional measures. You can curb
screw loss due to vibration by simply
using a lock washer, applying a chemi-
cal called Lock-Tite, or by using fas-
teners that have holes in them so that
they can be wired in place.

Power Supply
Basically, there are four
types of supplies you can use
(Fig. 1). They are:

Junk grade—Junk-grade
supplies are used in standard
budget desktop computers.
Reliability is a toss-up. These
supplies don't have any certi-
fications (if they do, they are
questionable). One big clue
for identifying a junk-grade
PS/2-type supply is the ab-
sence of a metal gasket be-
tween the power inlet (three-
prong) and the supply case. If
you're using a desktop appli-
cation and price is an issue,
these supplies are fine. For
rugged applications forget
about using them.

Commercial grade—These sup-
plies are FCC-certified (usually, speci-
fications are printed on the side of the
supply). Commercial-grade supplies
do not cost that much more than junk
grade ($65 versus $20), but they are
generally harder to find. Get paper-
work if you are in doubt. Most certifi-
cations can be verified by an agency or
the testing lab.

Industrial grade—These supplies
have all the bells and whistles, includ-
ing auto ac-input sensing (90 to 264 V
ac), UL, CSA, CE, IEC, and FCC cer-
tifications, power factor correction,
low ripple and noise, brown-out pro-
tection, N+1 redundancy, and so on.
Industrial supplies cost about five to
10 times that of commercial grade.
They are harder to integrate because
there is no standard size. However,
this absence of size standardization
also makes them more versatile. Fi-
nally, there are many different power
outputs and ratings available.

Military grade—These supplies ad-
here to military specifications for per-
formance and are rarely worth the ex-
tra cost (1.5 to 2 times the industrial
grade costs). Commercial off-the-shelf

TYPICAL COMPONENT CURRENT REQUIREMENTS

Component 12 -12
Motherboard | 27A N6y 02A
Hard-disk 1 | 1 A (3 A startup) None
Fans (three, at 1 3A { None
A each) |
Hard-disk 2 » 0.9 A (2 Astartup) ‘ None

__Voltage (dc) $ 7
- 5 | -5
<Ll SAL e 0.2A
05A None
None None
04A None
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“Glad

. “Upgrading boards
£ already in
production used
to be a nightmare.
Then I discovered
—, ARIES Correct-A-Chip™
technology. Now it’s a dream.”

THE PROBLEM

“Things change fast in this business...too fast, sometimes. Just when I'd
get a new board into production, my phone would ririg. The chief designer
just had a vision! The boards must change!...we had some pretty hot
discussions, let me tell you. They had a new toy - I had a new headache.

THE SOLUTION

“A friend at another company told me she used to have

the same problem, and solved it with Aries Correct-A-Chip
technology. She said Aries could let me change from
through-hole to SMT, work with any kind of footprint, even
crank up performance in the same board space. And she was
right! Those design changes don't bother me anymore. In fact,
now that I'm plugged into Correct-A-Chip, I sleep like a baby.

Thanks, Aries!”

ARIES

ELECTRONICS, INC. THE PROOF

Look in the Correct-A-Chip Catalog, visit us on the
Internet, or call our fax-on-demand at (908) 996-6841.
You'll find plenty of sensible solutions to your

problems...FAST.

-

P.O. Box 130 Frenchtown, NJ 08825
(908) 996-6841 FAX (908) 996-3891
e-mail: info@arieselec.com

Visit us on the Web: www.arieselec.com
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I T S O OSING THE PERFECT CHASSIS |

(COTS) is in vogue.

When choosing an appro-
priate supply, you should ask
the customer (and yourself)
the following:

What are the input volt-
ages like at the final installa-
tion site? If the power is crys-
tal elean and 110 V ac, a
commercial-grade supply will
probably do just fine. If the
power is in a P3 military air-
craft where 400 Hz is sup-
plied, an industrial-grade
supply is probably a better
choice. (The same holds true
in the jungles of Borneo.)

What do the components in the
chassis require for voltage and cur-
| rent? Compile a list and do not forget

to note the startup requirements of
such components as disk drives and
fans (see the table).

Make sure your supply can handle
the power requirements of the compo-
nents with at least a 25% margin. Also,
make sure that the system board you
are using does not require an unusual
voltage level (such as -2.7 V de.
strictly regulated).

Note: If you are locked into using a
certain supply and find that it does not
provide enough current, you can add a
second supply that delivers the same
voltage. This second supply can be
switched on using 5 V de and a relay
from the main supply. In that way, you
still only need one power switch; the
second supply is transparent to the
customer (Fig. 1, again)

Heat Dissipation

Make sure that there is adequate
I airflow for dissipation of heat from the
components in your chassis. Airflow
should be between system boards
(Fig. 2). In your chassis, decide
whether airflow should be side to side,
bottom to top, or front to back. Having
airflow to right angles within the chas-
sis (such as a front intake and a side
exhaust) is generally not considered
good practice.

Make sure that the placement of in-
ternal components and cabling daes
not impede airflow. Push-pull airflow
designs are prevalent and practical.
Here, the intake flow is accomplished

with one or more fans and the exhaust
flow is accomplished with a different
fan or fans. Push-pull flow is positive
pressure because air flows through
the chassis and does not just swirl
around inside the chassis. Air filters
are a great idea and should be included
in the design. Easy access and service
are key features.

Fans are chosen by the following
criteria: physical size, displacement in
cubic feet per minute (CFM), and
power requirements (ac or de). For
about $20, you can purchase a 100-
CFM, 12-V-dc¢/1-A fan measuring 4.75
by 4.75 by 1.5in.

Determine the input air tempera-
ture and the operating temperatures
of the components in your chassis.
This will help you choose how many
and how big the fans need to be. Re-
member, as you add fans, the chassis
will run cooler, but you'll need a larger
power supply, and more space to put
the fans. Finally, in certain critical ap-
plications, it may be wise to include a
fan alarm in case it malfunctions. Some
fan manufacturers even sell fan-alarm
ICs with their fans.

Versatility

What some call the “versatility at-
tribute” of chassis design incorporates
the real selling points of your design.
Versatility not only means how clever
your chassis design is, but also how
flexible you are as a designer. For ex-
ample, you must be prepared to re-
spond positively when the customer
says, “Oh yes, I forgot. Could you in-
stall some cutouts and another disk
drive and could you...?”

3. A key aspect of a chassis design, the mean time to repair can be
significantly reduced by using thumbscrews instead of screws. This
technique also circumvents the tendency of screws to get lost.
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Many system boards re-
quire different mounting
methods. All standard PC
motherboards—whether
286s or Pentiums—have been
mounted in pretty much the
same way for almost 20 years:
on standoffs. Passive back-
planes are also mounted on
standoffs, but the hole pat-
terns differ for the number of
slots. For example, two-slot
backplanes and 20-slot back-
planes have different mount-
ing holes. Also, a two-slot
backplane from one manufac-
turer often has different
mounting hole patterns than
another two-slot backplane
from a different manufacturer.

Other manufacturers’ boards fre-
quently require specific mounting ca-
pabilities. For example, some Sun
motherboards are designed to use
slide mounts.

The internal space needs for vari- |
ous system boards also are different. |
In PC motherboards, interface cards ‘
are mounted at right angles to the sys-
tem board. Other manufacturers
mount the interface cards parallel to |
the system board (which gives the ’

whole system a lower profile). Be
aware of these board-mounting issues. |
Examples of parallel board mounting
to the system board include embedded l
and PC-104 type cards, Industry |
Packs, and many Sun motherboards.
Access to disk drives also is impor- !
tant. Ask how many 5.25- and 3.5- |
drive spaces are needed and how
many need to be accessible from the
front, removable, and so on. Can the
drives be mounted vertically? (Don't |
forget shock mounting—that will be
covered in more detail shortly.)
Choose components that have a
high MTBF. Somewhere along the
way you will get a call from your cus-
tomer’s reliability and Q& A depart-
ment, asking for the MTBF numbers
on all the components used in the chas-
sis. (Author’s note; I am no expert on fail-
ure analysis but if a product says on
the box it has an MTBF of 100,000
hours—11.4 years—dutifully, I quote
that to the customer. I still don’t un-
derstand how they get this number |
when [ know the product has only
been out for only two years.) |

Your chassis design also should
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IC Packaging So Fast It Will Capture Your Imagination.
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I T CHOOSING THE PERFECT CHASSIS |

keep MTTR (Mean Time To
Repair) to a minimum. In-

quired; keep that in mind as
the design progresses. Quick
panel access with thumb-
serews is practical and popu-
lar. Technicians that have to
upgrade or repair your chas-
sis will not be happy if they
have to go through 15 screws
to remove the top just to re-
place a video card (then
they’ll probably drop one of
the screws in the chassis).
Use thumbscrews: 30 sec-
onds with a nonbattery-oper-
ated thumb, versus the typi-
cal three minutes or more
with a power screwdriver (Fig. 3). Fi-
nally, use standard English threads
such as 4-40, 6-32, or 8-32. Stay away
from metric hardware; it’s still not
readily available.

Doors are nice, but they’re only
good if they perform a function (such
as protecting drives from removal or

| the power switch from being turned

off by a casual passerby). If you are
still going to use doors, make sure that
a locking or latching option is avail-
able. If you have a lock, keys can get
lost. If you have a latch, there is no key
to lose (Fig. 4).

Shock and Vibration

Disk drives are the most obvious
candidates for shock and vibration iso-
lation. However, you also can isolate
other components, such as the system
board, power supply, and pe-
ripherals. You can isolate
each component or the entire
chassis or rack. Simple dy-
namics calculations will de-
termine how much dampen-
ing is needed for a given
shock value.

Vibration is trickier be-
cause harmonics can yield un-
expected results during vi-
bration testing that may have
not been predicted in the de-
sign phase. Many different
dampeners are available,
such as rubber grommets,
rubber cushions, and metal
springs. The manufacturers
of these dampeners can pro-
vide you with data on their
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well as cost). Also make sure that the
components have little chance of mov-
ing within a subassembly, such as
providing for cards to be securely
fastened (Fig. 5).

Certification And Testing

These are some common certifica-
tions, but you will probably see many
more:

CFE-Self certification for sale in the
European common market. Governs
safety and radiated emissions.

UL-Safety Underwriters Labora-
tory. UL has been around for years
and has a number of certifications that
may apply.

FCC-Federal Communication
Commission. Governs internal and ex-
ternal interference emissions.

4. While doors are aesthetically pleasing, they should have a function,
such as protecting drives from removal or the power switch from being
turned off by a casval passer-by.

5. Vibration is tricky because harmonics can yield unexpected results
during vibration testing that may have not been predicted in the design
phase. Many different dampeners are available, induding: rubber
grommets, rubber cushions, or metal springs. Make sure that the
components have little chance of moving within a subassembly by
spring-constant values (as fastening boards tightly to the chassis.

NEBS-Bellcore’s standard
for the telco industry. NEBS
certification is expensive, ex-
haustive, and is based on a
comprehensive specification.
Achieving NEBS compliance
requires careful attention to
detail from early in the de-
% sign process.

. Mil 901 D-Severe shock and
. vibration specification; used
¢ by the Navy.

Mil 810E-Shock and vibra-
tion method for testing speci-
fication that is less severe
than 901.

Keep in mind that testing and
certification has become an
industry in itself. You may not be re-
quired to have any testing done if you
are building a small number of chassis
for a very specific application. Use
common sense when it comes to order-
ing any test. The United States is a
country sometimes stuck on liability
and lawsuit, rather than good engi-
neering. Your customer may include
your chassis as part of a larger system
that will be in turn tested and certified.
You also may be required to build to
meet certain specifications but not ac-
tually test to them. If you do have to
have a chassis tested and certified, it
could cost you $4000 to $7000 for FCC
and UL, and another $5000 to $8000
for CE. These are the three most com-
mon and could take as long as 10
weeks (depending how backed up the
testing lab is). Choose a lab that is
close to you and is aceredited.

EMI/RFI

Be aware that EMI/RFI
suppression may be required
in your design. Make sure that
grounding is to one common
point, that metal-to-metal
contact is made when finished
parts overlap, that emissions
are suppressed between com-
ponents so that the internal
components do not interfere
with each other, and that
doors or other panels are gas-
keted with special EMI/RFI
gasket material. Anywhere
there is a physical opening
(this includes air intakes and
exhaust) is a place where
emissions can occur. Emis-




SYSTEMS

BOARD INTERFA

Right Angle headers and sockets, and IDC and
flex cable interfaces are Way Cool Solutions for
micro and high density applications.

Samtec interfaces are unique ways

to get Off-Board...

/ "

Get off board with Samtec
Sudden Service. Call 1-800-SAMTEC-9
for our new Board Interface Map.

IS SUDDEN SERVICE

SAMTEC USA « P.O. Box 1147 * New Albany, IN 47151-1147 USA » Tel: 812-944-6733 « Fax. 812-948-5047
1-800-SAMTEC-9 » Faxback: 1-888-SAMFAX-9 « Internet: http://www.samtec.com * E-mail: info @ samtec.com
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Electromagnetic Emissions

Never

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

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

E— i

So Good.

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

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

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

For more information, contact us

at (215) 723-818L.

160 School House Rad, Souderton, T'A 18964-9990 USA e TEL 215-723-8181 » FAX 215-723-5688
www.ar-amps.com Fer engineering assistance, sales, and service throughour Europe, call EMV:
Munich: 89-614-1710 ® London: 01908-566556 ¢ Puris: 1-64-61-63-29
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I PERFECT CHASSIS)

sions can also be transmitted through a
cable. Consult with the manufacturers
of suppression components during the
chassis design stage.

Finish And Coating

Painting is inexpensive and fast,
and it also protects and electrically in-
sulates the metal. Hence, any surfaces
that need to make electrical contact
must be masked prior to painting.
Masking can be expensive.

Electro-coatings also are an option.
| The three most common forms of elec-
tro-coating are iroditing, anodizing,
and plating. Iroditing and anodizing
are used to finish aluminum. Iroditing
is much less expensive than anodizing
and comes in gold and clear, is electri-
cally transmissive, and looks attrac-
tive. Anodizing can be done in a variety
of colors such as blue, black, or red.
Plating can be done with steel or alu-
minum and is generally more expen-
sive than iroditing. Plating also can
look attractive, comes in many vari-
eties such as zine, chrome, nickel, and is
electrically transmissive.

Your customer may want to put
their logo on your chassis. Silkscreen-
ing or labels are two options.
Silkscreening must be done carefully,
because you are working with ink and
it can smear easily. Stick-on labels are

generally not used for lettering as in
“Power-On/Off.”

Cost
When deciding on cost, you'll want
to address the following items:

Labor to assemble—If the chassis
design is either poor or complicated
(or both), assembly time will be in-
creased significantly. That may be
tolerable for a one- to five-piece run,
but when the big quantities hit, you'll
‘ wonder where your profit is going.
| Remember, the longer it takes you to

get the box out the door, the longer
f you'll have to wait to get paid.

Cost of Materials—Steel does not
| really cost any more or less than alu-
’ minum, but your electronic compo-
| nent choice should always be shopped
prudently. Components, of course, in-
clude: power supplies, disk drives,
those best circuit boards you de-
signed, and so on.

Cost to Design—This is often a big

| I

quicker and easier to apply but are |




How did we improve

upon the world’s

#1 comprehensive

PCB design solution?

L O
HIGH-SPEED VE>
- c
OpAL 71 AM 0;5‘ S 8

TQNE
W P10 cang rm‘eG\‘Pg’ '
’,q N rok FABR)CAT\QN/P\SSEMBLY
i -
OESIGN o
% o
",s,‘ 0/\/[
[/O((/ {EUSE
e /) ILIEM g Y
"r,',,r ANUFAGEE®
1 _ O 'S
1 ; \
% M ANUFA(_*‘U & e
Ly 713? ¢ ‘\1 .f)
L NME e <

There are plenty of reasons why Board Station® with Design Architect” is the world’s leading comprehensive PCB design solution.
And with this new release, there are even more. | Including a big one—DBoard Station and Design Architect now run on PCs,
too. The new release offers comparable performance, identical look-and-feel, and full cross-platform file and library compatibility
on both Unix and NT. And that makes Board Station the ideal board design package regardless of whether you're working on
Unix, on NT, or in a mixed Unix/NT environment. | But that’s just one way we've changed and improved a great package.

With dozens of enhancements, including the new Board Architect” option, there’s no better way to integrate and streamline

your entire board design process, from specification to manufacturing. | So satisfy your craving M

for a comprehensive PCB design solution. Call 1-800-547-3000 or your local Mentor Graphics

representative for more information, or visit our Web site at www.mentorg.com/pcb. THE POWER TO CREATE~
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PIPS PRODUCTS

Manufacturer
AVX Corp.
Myrtle Beach, SC
Nick Bogovich (803) 448-9411
Fax (803) 448-1943
Bliley Electric Company
Erie, PA
David Bliley (814) 838-3571
Fax (814) 833-2712
E-mail: info@bliley.com

Champion Technologies Inc.
Franklin Park, IL

Sales Dept. (847) 451-1000
Fax (847) 451-7585
http://www.champtech.com

Epson America Inc.

Torrance, CA

Ken Nagai (310) 782-5314

Fax (310) 782-5320

E-mail: k_nagai@ea.epson.com

Fox Electronics

Fort Meyers, FL

Customer Service (888) GET-2-FOX
Fax (941) 693-1554

E-mail: sales@foxonline.com
http://www.foxonline.com

MF Electronics Corp.

New Rochelle, NY

Martin Finkelstein (800) 331-1236
Fax (914) 576-6204

E-mail: sales@mfelec.com
http://www.mfelectronics.com

Maxim Integrated Products
Sunnyvale, CA
Customer Service (408) 737-6087

Micro Crystal

Arlington Heights, IL

William Kaczmarski (847) 818-9825
Fax (847) 818-9915

Pletronics Inc.

Lynnwood, WA

Michael Monson (425) 776-2760
Fax (425) 776-2760

E-mail: ple-sales@pletronics.com

Raltron Electronics Corp.

Miami, FL

Sandy Cohen (305) 593-6033

Fax (305) 594-3973

SaRonix

Palo Alto, CA

Sales Dept. (415) 856-6900

Fax (415) 856-4732

E-mail: saronix@connectinc.com

PRODUCT UPDATE: OSCILLATORS AND RESONATORS

Device

__Description

PBRC Series | Part of the company’s line of PBRC resonators, this device extends

T79C

the line's frequency range up to 40 MHz. The ceramic, surface-mount,
quartz-crystal device has a profile of 1.6 mm for applications where
space is at a premium.
This temperature-compensated, voltage-controlled oscillator comes in
a single DIP package and operates over the frequency range of 1 to 4
MHz. Features include a temperature stability of +1.5 ppm max over
the range of -40" to 85°C, an HCMOS- or TTL-compatible output, and
_ an aging figure of 2 ppm for the first year and 1 ppm thereafter.

49UB Series These surface-mount crystals have a frequency range of 3.5 to 60.0

SG-8002
Series

MHz with a frequency stability of +100 ppm and an operating
temperature range of -20° to 70°C. Extended-range versions also are
available. The devices are compatible with pick-and-place and IR
retlow processes.

With their low current requirement of 45 mA (max), these oscillators
target portable electronic applications. Available in surface-mount and
through-hole versions, the devices have an output frequency of 1.0 to
125 MHz at 5 V (up to 90 MHz at 3.3 V), and a frequency stability of
+100 ppm. The operating temperature range is -20° to 70°C.

Price and

delivery CIRCLE

$0.20 to $0.50
each

30-MHz
version, $65
each per 100;
eightto 12
weeks ARO

$0.57 to $1.05
each per 1000

From $1.35 to |
$1.70 each per
10,000

C-4 VCXO-C | These pin-through VCXOs have a profile of 0.197 in., an HCMOS/TTL | $5.10 each per‘

Series

output, and an output symmetry of 40% to 60% at 2.5 V. The devices
have a frequency range of 1.000 to 30.000 MHz and a stability of +1.0
ppm. The operating temperature range is -30" to 85°C; input current

. requirements range from 15 to 20 mA.

F3345/F3355 | Targeting portable applications, these oscillators measure 0.295 by

M2900

T3258

0.197 in. and have a frequency range of 1.800 to 80.000 MHz and
1.800 to 50.000 MHz, respectively. Both have a frequency stability of
+100 ppm. Hermetically sealed in ceramic packages, the devices run
off 4.5t0 5.5 V and require between 20 and 73 mA. Shock resistance
is up to 3000 G, and the operating temperature range is -10° to 70°C.
These oscillators develop timing wavetorms with frequencies up to
410 MHz, rise/fall times of 220 ps, and symmetry of 48/52. The output
stability over the temperature range of 0” to 70°C can be guaranteed
to +20 ppm. Other features include a jitter of less than 100 ps peak to
peak and dual complementary outputs.

Surface-mount compatible, this miniature device measures 5 by 7 by
1.9 mm and provides time and reference frequencies over the range of
1 to 100 MHz over the temperature range of -40° to 85°C. The stability
is +100 ppm. Features also include tristate functionality, 45/55 output
symmetry, and double-sided pc-board-construction compatibility.

W2901 and  Operating in the 15- to 175-MHz range, these SONET-compatible

M2901

MAX2620

CX1F and
CC1F

VCXOs have rise/fall times of 225 ps, dual complementary outputs,
and 48/52 waveform symmetry. Available capture spans are +50 ppm,
+100 ppm, and +150 ppm. The maximum variation of frequency with
| voltage is less than 2:1.

- —- +
When properly mated with an external varactor-tuned tank circuit, this = $1.98 each per

oscillator exhibits a typical phase noise of only -110 dBc/Hz at 25-kHz
offset from a 900-MHz carrier. The device outputs over the frequency
range of 10 to 1050 MHz, runs off 2.7 to 5.25 V, and can reduce its
current consumption from 9 mA (operating) to 0.1 pA (shutdown).
Available with glass or ceramic lids, respectively, these crystals come
in a frequency range of 30 to 100 MHz. They measure 8.1 by 3.8 by
1.5 mm (CX1F) and 8.1 by 3.8 by 1.8 mm (CC1F). Either can be
configured to operate over the temperature range of either -40° to

85 C or -55° to 125 C.

SM55/SM45/ | Essentially a second source for Epson’s MA406/506 and Fox's FPX

SM40

Model
RSR-433

series, these devices come in heights of 55, 45, and 40 mm,
respectively. The devices output over the range of 3.5000 to 72.0000
MHz. The +50-ppm calibration is standard at 25°C, but can be as tight
as +10 ppm. The operating temperature range is -40” to 85°C.

This singte-port resonator provides fundamental-mode frequency
generation for continuous-wave transmitters operating at 433.92 MHz.
The device can withstand 25 G of shock, is accurate to +75 kHz, and
ages at the rate of less than 10 ppm per year.

1000; stock to
eight weeks
ARO

10-MHz
version, $2.26
each per 6000;
stock to 11
weeks

$34.95 each
per 100

$22.50 each
per 1000

$55 each per
1000; stock to
six weeks

1000

50-MHz CX1F |
version, $3.30 |
each per
10,000; stock
to eight weeks

7.110 16 MHz,
$0.52 each per
10,000; six to
eight weeks

)
$1.25 each per
10,000; 10
weeks ARO

S$1318 Series Able to operate off 3.3 V dc, these oscillators output in the range of 32 v $7 to $18 each

to 120 MHz with a frequency stability of +50 ppm and a pull range of
125 or +50 ppm. The operating temperature range is 0° to 70°C or
-40° to 85 C. The devices come in standard six-pin J-leaded packages
and are HCMOS and TTL compatibte.

per 10,000;
stock to 12
weeks
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One to 4000 Watts! ~
That’s one powertul statement.

ACIDC, switchers and linears

ONVERTEF

Whether you need switchers orlinears, open frame or fully BRI L

enclosed, or DC/DC power, Power-One offers the widest

- A iNew MAX # OF
selection available. Call or fax today for our latest catalog. | p. 1, 1 WATTAGE: | aphtsi [t T S
MPBS0 80 X YES Low profile fits 1U hewght constraints

® High power density 3° x §” feotprints.
I MPU150 150 4 YES 1U height, current shering and
remote sense on outputs #1 and #2

PFC375 375 4 YES New models provide high current
pPowier surpLIcs 240t 80 i vt

o C SPF3 & HPF3 1350-2000 YES | Modular outputs from 1.5 ta 48YDC.
Visit our web site at http.//www.power-one.com | e+ 2000 15 YES | Over 10 millon voltage/current
740 Calle Plano, Camarillo, CA 93012 (800) 765-7448 « FAX (805) 338476 S 4000 S BTE Rl e

Pnee-Ove loyga. MAP NRG, MPE, NP, PYC. SPFS. HPF3 HI¥5 REMS. and 1SUSD00 logo sre tichesnarks of P ae. e
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PIPS PRODUCTS

Low-Cost, 19-in. Rack Has
Optional Shielding

The Multipac 19-in. aluminum chassis
accepts horizontal boards and can be
supplied with an optional EMC shield-

ing kit to enhance its shielding capabili-
ties. The chassis can be supported on
slide rails or on telescopic slides and
comes in 1U and 2U heights with depths
from 220 to 340 mm. Pricing begins at
$43 for a 1U by 220-mm basie version.
Schroff Inc., 170 Commerce Dr.,, War-
wick, Rl 02886; Sales Dept., (800) 451-
8755; fax [401) 738-7988. CIRCLE 555

Racking System Combines

Style With Ruggedness

The VERAK heavy-duty racking sys-
tem is a rugged cabinet that targets

industrial, office, or laboratory envi-
ronments. Two screening levels are
available—an IP55 rating is suitable
for industrial networking applications,
while the RFI-screened version is
ideal for electronics and communica-
tions applications. Heights range from

27U to 42U with plan sizes of 600 by

600 mm, 600 by 800 mm, and 800 by
800 mm. Features include cabinet link-
ing and the ability to handle up to 750-
kg loads. Pricing is from $2000 to
$3500, depending on configuration.
Delivery is from 6 to 10 weeks ARO.
VERO Electronics Inc., 5 Sterling Dr.,
Wallingford, CT 06492, Chris Lock-
wood, (800) 642-VERO; fax (203)
949-1101; e-mail: vero@vero-usa.com;
Infernet: http://www.vero-usa.com.
CIRCLE 556

Electronic Enclosures Are
Wall-Mountable

The WM Series of wall-mountable elec-
tronic enclosures come in a range of
five standard sizes, ranging from 2 by 3
by 0.80 in. to 8 by 10 by 1.40 in. Custom
options include exterior styling, flame-
retardant materials, EMI/RFI shield-
ing, and and modifications for LCDs
and keypads. Pricing is from $2.50.

PacTec Div. of LaFrance Corp., 8425
Executive Ave., Philadelphia, PA
19153; Sales Dept., (800) 220-9800;
fax (215) 365-4420. CIRCLE 557

People are making
a lot of NOISE about the fact

that our AMPL

don't make
much at all.

To improve test reliability, our
amplifiers are designed to minimize
“noise pollution” from dirty
current/voltage effects. And we offer
a full line of individual models and systems with

frequencies up to 40 kHz:

KRS

* Low noise (< ImV rms residual noise).
* Low distortion (< 0.1% THD + N over a wide bandwidth).
* Rugged design withstands back EMFE.

Questions? Just call our applications engineers.

Do you need a voltage or current amplifier? Are you con-
cerned with monitoring output voltage or load current? Let
our applications engineers help you find a solution. We'll
quickly respond to any question—Dbefore or after purchase.

Improve your test reliability.

Find out why everyone is making noise about our
amplifers. Call 1-800-933-7956 today to discuss an
application or receive a
product/spec catalog.

1718 West Mishawaka Road * PC

Plus, most models feature front
panel indicator lights to provide
rapid assessment of amplifier
operating conditions.

T=CHRUN

o= TN

PO.Box 1000 « Elkhart,IN 4651
Phone: 219-294-8300 - Fax: 219-294-8328
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Il across America the XC4000XL family is
turning heads. Why? Performance. The kind
of lightning fast speed you've come to expect only
from a gate array. But now you can get that same
performance in a high density programmable logic
device. Plus all the inherent flexibility that's made
Xilinx FPGAs the “time-to-market” choice of
thousands of leading system designers.

But that's only the beginning. The XC4000XL

family will be extended to 265,000 system gates by

year’s end, and they're all built on a 0.35 micron

“XC40125 on 0.25 micron geometry

HAM LTON“ wmeoanx Marshall

Naw...
1 think it was ¢
a XC4000XL

process* to achieve clock-to-output and set-up
times of 5 nanoseconds. Now that's fast even in
ASIC lingo!
The XC4000XL family. They're fast, they're
packed with logic, they're 3.3 volts and they're
here today.
: Don't be left sitting in the dust.
Get the whole story at www.xilinx.com,
or give one of our distributors a call.
They'll send you a copy of our
XC4000XL Data Book Supplement.
"~ Then you'll know why people
are saying that the XC4000XL
family is “quicker than a barefoot
tapdancer in a room full

Success

of rattlesnakes.” . made
simple.
R willm FTXILINX
.'hl ' The Programmable Logic Company
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PIPS PRODUCTS

; Chassis Gives Flexibility To
Large-Scale Systems

| Designed for industrial and telecommu-
| nications applications, the 7700 series
rack-mount chassis offers flexibility to
systems requiring a large number of dri-
ves and board expansion slots. Six pas-

sive backplane options are available, as
are both internal and external ac and dc
power supplies. Features include up to
20 slots, up to eight half-height disk dri-
ves with secured access, and a hot-swap-
pable 110/220-V-ac or 48-V-dc power
supply. Power can be extended to 500 W.

. Other features include split backplanes,

PICMG and CE compliance, and UL ap-

« proval. Pricing is from $2649 and deliv-

ery is from stock to two weeks ARO.
Industrial Computer Source, 6260
Sequence Dr., San Diego, CA 92121-
4371,Sales Dept., (800) 523-2320;
fax (619) 677-0615; e-mail: sales@
indcompsrc.com; Internet:

' http://www.indcompsrc.com. i

CIRCLE 558

Offers Diversity
An addition to the FULLspectrum line

of rugged enclosures, the FS-9602 is a
i rackmount peripheral expansion chas-

sis designed to meet diverse industrial
and military applications. The enclosure

, handles up to seven half-high SCSI pe-

ripherals, comes standard with a 275-W
PFC supply, and meets MIL-STD-
810E shock and vibration specifications.
MIL-STD-461C specifications for
EMI/RFI are optional. Pricing is from
$5250 each.

AP Labs, 5871 Oberlin Dr., San Diego,

]

CA 92121, Steve Gills, (619) 546-8626,
fax (619) 546-0278; e-mail:
steve@sd.aplabs.com;  Internet:

' http://www.sd.aplabs.com. CIRCLE 559

Embedded, Six-Slot Chassis
Comes In ISA/PCl Version

1

A twist to MCSI's line of embedded, six- |

slot chassis, the 9060 chassis is an
ISA/PCI version that measures 10.25

| . . | by65by 17. The chassis supports up to
Rackmount Expansion Chassis
+ length PC/AT cards, and includes a card

two ISA, three PCI, and one CPU full-

hold-down bracket to ensure that the

cards remain seated in high-vibration |

applications. Features include 16-gauge
reinforced steel construction with inter-
nal fans, a 3.5-in. drive bay. and shock
mounting. A 250-W power supply with
switch-selectable 115/230-V-ac opera-
tion is optional. Pricing with supply is
$525 each and delivery is from stock.

MCSI, 2598 Fortune Way, Vista, CA
92083; Sales Dept., (800) 347-6274; fax
(760) 598-2450; e-mail- mcsi@mcsil.com;
Infernet; hito://www.mcsil.com.

CIRCLE 560




PIPS PRODUCTS

' Adapter Converts A 68HC11

PLCC To A Through-Hole DIP

The PC-PLCC/DIP-68HC11-01 allows
| alow-profile conversion of a Motorola |
68HC11 PLCC device or emulator pod |
to a through-hole DIP land pattern or .

socket. The assembly comprises a sin-
gle-piece FR4 with a PLCC production
socket on the top and through-hole pins
on the bottom. Signal integrity is main-
tained using short trace lengths and
gold-plated pins. Pricing is $180 each.
Ironwood Electronics, P.O. Box '
21151, St. Paul, MN 55121, Sales
Dept., (612) 452-8100; fax (612) 452-
8400. CIRCLE 561 |

\ MIL-STD-704D

Lightweight 3/4 ATR Chassis

Targets Avionics Applications

The DMV-965 is a 3/4 ATR, light-
weight chassis for avionics applica-
tions. The chassis handles up to eight
VMEDbus boards on 0.8-in. centers,

. map up to 350 external 1/0 connec-

with sufficient space for an integrated

28-V-dc (optional 270 V de) or 115-V-ac

power supply. Both supplies meet
specifications.
Power-supply filtering and EMI/RFI
seals on all mating surfaces provide
EMI protection to RTCA/DO-160C/D
and MIL-STD-461C. A unique flexi-
rigid connector system allows users to

tions on the front panel by adding
backplane wire-wrap links to desig-
nated VMEbus J2 connectors. Cooling
is provided by passing air through the
hollow sidewalls. Pricing is $25,000
each and delivery is 16 weeks ARQ.
DY 4 Systems Inc., 333 Palladium
Dr., M/S 212, Kanata, Ontario,
Canada K2V 1A6, Duncan Young (613)
599-9199, ext. 298, fax (613) 599-
7777; e-mail: sales@dy4.com; Internet:
http://www.dy4.com. CIRCLE 562

19-in. VMEbus Rack
Allows For Easy Access

The 8-18 Series of 19-in.-wide \'MEbus
enclosures are designed for 1/0 flexibil-
ity and easy access. The 8U enclosure
measures 18 in. deep and comes with
the company’s monolithie J1/J2 back-
plane with 12 rear-justified slots and a
mounting/wire harness for two half-
height, 5.25-in. peripheral devices. The
standard 350-W power supply is
mounted behind and below the back-
(continued on page 144)

Leave it to Meritec to

solve the space problem by offer-
ing you the right angles—and heights—in
p;ﬁo PCI connectors. Now you can get horizontal PCIl
C‘\_(;S = card mating in both 5 volt and our new 3.3 volt versions

< ,;J4 to help you keep a low profile.

“\OY\ Our 32-bit and 64-bit right angle and 25 degree PCI connectors let
\4 you reduce the height of the chassis o save precious space. We can also

h\‘\’ customize our PC! connectors for mated heights from the motherboard of .23" to .50".
GO‘ What's more, we offer a choice of'mounting and plating options. Our standard plating is gold
flash over nickel, or you can specify the plating thickness to fit your special requirements. Our PCI

connectors conform to local bus standards (revision 2.0), and the
MERITEC

footprint is identical to the vertical mount versions.
A DIVISION OF ASSOCIATED ENTERPRISES

Let Meritec ingenuity and engineering solve your PCl connector
space challenges: Tell us what you need and we’ll make it work for
you. Fonmore information and detailed specifications on Meritec’s . |Where quality assures performance

3.3V and 5V PCl.connectors, call 1-888-MERITEC (888-637-4832). Q65542000 nell fanatsa. ol m'u;, ;\

Visit our Web site at www.meritec.com  S.0.(L

READER SERVICE 157




g
:
&
~
:
8
E
=
g
o

' NT Server Enclosure Is

PIPS PRODUCTS

commodate ATX, Alpha, or Spare sys-
tem boards, along with a PCI RAID
controller, SCA system drives, and re-
movable devices. For fault tolerance,
the eight RAID drives, as well as the
three N+1 300-W power supplies and

(continued from page 143)

plane to allow for total access to the P2
area. Cooling is via a fan tray with three
tube axial fans located in the upper rear

of the enclosure. Pricing is $2948 each
and delivery is from six to eight weeks.

Hybricon Corp., 12 Willow Road,
Ayer MA 01432; Sales Dept. (508
772-5422; fax (508) 772-2963; e-
mail: info@hybricon.com; Internet:

http://www.hybricon.com. CIRCLE 563

numerous fans, are all hot-pluggable.
In addition, the lower drive tray, SCSI
expansion connector board, and envi-
ronmental microprocessor, are field
replaceable. The entire enclosure is
mounted on 175-1b-capacity slides for
easy system access. A pluggable mi-
croprocessor with an LCD both moni-

Fault-Tolerant
The H420 enclosure is designed to ac-

APPLICATIONS

* Computers, Laptops,
Servers, MBU & RTC

* Cellular & Cordless
Communications

¢ Hand Held Electronic Devices

» Portable Medical Devices:
Telemetry/TENS Units/
Pulse Oximeters

M VARTA

SH'E BATTERY EXPERES

¢ TOP OF THE LINE TECHNOLOGY,
GERMAN QUALITY

¢ COMMITTED TO CUSTOMER SERVICE

VARTA HEADQUARTERS, TECHNICAL CENTER, ENCINEERING
Located at: 300 Executive Boulevard, Elmsford, NY 10523

Telephone: 800-431-2504/ext.189 Fax: 914-345-0488

READER SERVICE 111

tors and gives status indication. Pric-
ing is from $6999.

Trimm Technologies, 350 Pilot Rd., |
Las Vegas, NV 89119; Rob Smith, (800)
423-2024; fax (702) 361-6067; e-
mail: rsmith@trimm.com; Internet:
htfp://www.trimm.com. CIRCLE 564

New Enclosure Caters To
VMEG64-Extension Systems

i Designed to meet the IEEE 1101.10
E specification, the Power Cage I1 enclo-
+ sure for VME64-extension systems

has from 10 to 21 slots and includes a
subrack, backplane, triple fan cooling,
and a high-efficiency power supply |
(500, 750, or 1000 W). The cage accom-
modates 6U by 160-mm boards and
uses a 10-layer backplane with active
automatic daisy chaining. Pricing is
from $3075.

Electronic Solutions, A Zero Corpora-
tion Company, 6790 Flanders Dr., San
Diego, CA 92121-2902; Lori Mathios,
(800} 854-7086; fax (619) 452-9464;
e-mail: lorim@elsol.com; Internet:

i\ http://www.zero/elsol. CIRCLE 565

1 Super-Thin Heat Sink Cools
High-End Processors |

l The LowPro is a super-thin heat :
| sink/frameless-fan combination for
| high-end processors that measures '
| 7.5-mm wide by 1/3-in. high. Designed
for Intel, IBM, Cyrix, and Motorola 1

processors, the device uses a brush-
less de fan, aluminum-alloy and ball- |
bearing construction, and weighs 28 g.
Other features include an operating
temperature range of -10° to 70°C and |
a noise level of 26 dB(A). Pricing is
$11.25 each per 1000. ’
Chip Coolers, 333 Strawberry Field |
Rd., Warwick, R 02886, Sales Dept.,
(800) 227-0254; fax (401) 732-6119;

|
|
|
e-mail: sales@chipcoolers.com; Internet: |
{
|

http://www.chipcoolers.com.
| CIRCLE 566
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| Tails 1 build.
Heads | buy.

' Tails | build.
Heads | buy.

Tails 1 build.
Heads | buy.

Tails 1 build.
Heads ! buy

Tails | py;
)

USE YOUR HEAD. Buy your subsystems modules well designed and ready to go. You
can select from a complete line of fully interchangeable physical layer (PHY) solutions. With
proven designs incorporating a wide variety of leading LAN transceiver manufacturers, we
can provide you with the right flavor of Fast Ethernet technology. So, rely on Valor Electronics’
advanced integrated subsystems modules. These high value-added solutions are standards
compliant for [EEE802.3u and 802.12 and European Union (EU) CE mark approved for EMI
CISPR-22B requirements.

The buy versus build decision becomes elementary when you look at our entire family of
100BASE physical layer solutions. You'll flip over how Valor saves you design turn times.

It's not a coin toss anymore. The smart money says call Valor.

Bl B e = = « =vaoe

NORTH AND LATIN AMERICA 9715 Business Park Avenue, San Diego, CA 921311642 tel (800) 31Valor fax (619) 537-2525
ASIA Room 16A-C, 16th Floor, Mass Resources Development Building, 12-16 Humphrey's Avenue, Tsim Sha Tsui, Kowloon, Hong Kong
tel 852-2953-1000, fax 852-2953-1333
EUROPE Hetfordshire Business Center, Unit 22 Alexander Road, London, Colney, Hetfordshire, AL21)G, UK tel 44-1727-824875 fax 44-1727-824898
Steinstrafe 68, 81667 Miinchen Germany tel 49-89-458-7040 fax 49-89-484-743
Website: www.valorinc.com
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[JMini-Circuits

DC to 8GHz 5119

(up to +18.5d8m output) From (1000 aty)

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

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

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

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

and replace with Mini-Circuits new ERA technology. Lower overall cost,

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

*Freg Gain Max Power Qut Dynamic Range @Device Price
Model {MHz) (dB) (dBm. @ 1dB Comp) NF(dB) IP3{0Bm) Curreni(mA} Sea (10Qty)
ERA-1 DC-8000 118 n7 53 260 40 180
ERA-1SM  DC-8000 18 13 55 260 40 185
ERA-2 DC-6000 156 128 47 260 40 1.95
ERA-2SM  DC-6000  15.2 124 46 260 40 2.00
ERA-3 DC-3000 208 121 38 230 35 210
ERA-3SM  DC-3000 202 15 38 230 35 215
ERA-4 DC-4000 135 al70 55 4325 65 415
ERA-4SM  DC-4000 135 2168 5 4330 65 420
ERA-5 DC-4000 188 alB4 45 330 65 415
ERA-5SM  DC-4000 185 al84 43 a5 420
ERA-6 DC-4000 113 al85 84 a365 70 415
ERA-6SM  DC-4000 113 al79 84 4360 70 420

Note Specs typical at 2GHz 25°C Exception a indicates typ numbers tested at 1GHz
* Low frequency cutoff determined by external couphng capaciors
+ Prce (ea ) Qty 1000 ERA-181 19, -2 $1 33 -3$148, -4, -5 or -6 $2 95 SM option same price

DESIGNER'S AMPLIFIER KITS:
K1-ERA. 10 of each ERA 1,-2,-3 (30 pieces) only $49.95

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

K2-ERASM: 10 each ERA-4SM,-5SM (20 preces) only $69.95
K3-ERASM: 10 each ERA-4SM,-55M,-65M (30 pieces) only $99.95
Chip Coupling Capacitors at 12¢ each (50 min.)

Size {mils Value

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

8C

120x60 002, .047, .068, .1 uf
B bias {Required)
Typical Biasing o
Configuration ERA LA

Dot
RFC al %
4 ?
. N 3 | € prock

o] & 3 out
N ~H—° Free User Guide!
? Ya Packed with comprehensive
EoERAmodets ot ) technical suppont. Shipped wi

(dentitied by Red dot

163 ml“

CLE ADER SERVH

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

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

ISO 9001 CERTIFIED

order, or call for your free copy tor

F214 RevF



IDEAS FOR DESIGN

Circle 520

ast rise-time high-voltage pulses
Fhave many uses ranging from

EMC testing to device characteri-
zation.The simple, low-cost circuit de-
scribed here deals with the latter. It's
' able to generate 0- to 1000-V pulses
| with currents up to 50 A, and a rise
time of 100 ns for 800 V/30 A. The out-
put can withstand short circuits, and
| capacitive and inductive loads. Pulse
| length and repetition rate are deter-
mined by an optically isolated TTL-in-
put signal. Commercial equipment like
| pulse/function generators or a PC can
| be connected to this input. The pulse's
| amplitude is set by the HV supply; a
| low-cost photomultiplier-type supply
| (0,5..5 mA) can be used when repeti-
| tion rates are below 20 Hz.
| The circuit operates as follows:
| when applying the HV supply, C1 is
: charged up to a voltage HV via R1

High-Voltage Power
Pulse Circvit

R.N. SCHOUTEN
Faculty of Applied Physics, DIMES, Delft University of Technology,
P.O. Box 5046, 2600A Delft, The Netherlands.

and D1 (see the figure). A 0-V control
signal keeps the PowerFET Q1 in the E
off state. A 5-V signal on the control !
input operates the driver 1C2, from !
which a 12-V signal is presented on |
the gate of the PowerFET Q1, bring- |
ing it into conductance. The output of E
the circuit becomes —HV volts as the '
negative terminal of C1 is now !
grounded. The pulse ends by making !
the control signal 0 V. Useful pulse |
length is limited by he voltage drop !
during the pulse (caused by discharg- E
ing C1) and by the 100-us/64-A save !
limit of the PowerFET. For the val- |
ues shown, the circuit voltage drop is |
10 V for a 1-us, 10-A pulse. i

The short-circuit and overload pro- E
tection is based on R1. When the out- !
put current is rising, the effective !
gate-source voltage of the Power- |
FET diminishes, enlarging the FET |

resistance. With the given 0.1-Q
value, the output current is limited to
50 A. In a short-circuit situation, ca-
pacitor C1 can be fully (and safely)
discharged in the PowerFET. Re-
verse voltages caused by inductive
loads are eliminated by D1. When the
circuit isn’t operating, R14 dis-
charges C1 for safety reasons.

Circuit layout is very important{a
groundplane is needed to keep induc-
tance low. C1 must be a low-induc-
tance pulse capacitor. Even the FET
driver IC2 needs a low-inductance
layout and decoupling. During the
leading-edge gate currents, up to 2 A
are needed to charge the FET input
capacitance. Resistors R1 and R2
have to be made of at least 10 paral-
leled discretes to get a low series in-
ductance. R4 and C3 compensate for
the remaining inductance in R2 (the
value of C3 can be changed for this).
C2, R5, R6, and R7 form a snubber
network to protect the FET against
voltage spikes. The values for the
voltage and current monitor levels
are given for a 50-Q load.

Higher currents can be obtained
by duplicating the IC2-Q1-R1 stage
and connecting them in parallel. R1
helps to equalize the current for each
stage. A 100-A pulser has been suc-
cessfully built in this manner.

|
|
|
)
I
|

HV  Pulse output
— |
C1
1pf
1kV
o
—_10n
T 1w
R3
4.7k
RS
3 03
R13 22nF
§3so Votage | R4 < cument
R6 monitor monitor
8 fis L
o W |5 1mwv 10mVA
RURP8100| ¢
Harris
R7 R14
3 22

STEIGN100
i1 Y o $65-Thomson
¢ 1000F
6N135 ‘ J o
8
045V 1 L] 8 '__I_- P
n 1] =
Control In
I §m7
5.6k R9
Ic2 %
6 MAX626
§m
1 8 0.1
5 mn§
2 {>¢ 7 .
12V
| & HV suppl
I 41 ) RN ,
|
| e
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Circle 521

BASIC STAMP 2 Has

Optoisolated RS-232 Interface

ENRICO M. STADERINI
Staderini Strumenti Scientifici, Viale J.F. Kennedy,
141 00043 Ciampino (RM), Italy.

232 interface can be added to Par-
allax’s BASIC STAMP 2 with just
a handful of low-cost components (see
the figure). The circuit implements a

| An optoisolated, half-duplex RS-

switch to change from programming
(non-isolated) to normal operation (op-

toisolated). The operation in optoiso-

lated mode has the same performance
as the normal BASIC STAMP non-op-

1
3 5
= 4 °
I—BSI R1 01 %—o PC-AT
U pwR 660 o | seil
2R GND 1 T—o | nertace
| 3 e— -
ATN  RES - ~ 5 o
[ 4 2 C1 o
. 5| GND SV ATuF  1INA148 1
, 5P P B o4
‘ =1 P14 R3 Program conneclor
‘ |2 47
| - 5[\
9
1% P10 820 L1 IPY
iy 8
el | [ fhoo |
- 1502 7 o serial
BS2-IC 3 2| PC817 S—° interface
[ U 0
6
: R2 1 oo
| St 1k /
s S e e Ty RS-232 connector
| OPEN - program Caveat: Disconnect this connector
CLOSED - operate before connecting program connector!

With just a few components, an optoisolated self-powered half-duplex RS-232 interface can be
incorporated into the BASIC STAMP 2. A switch allows non-isolated programming operations.

Circle 522

An Accurate Analog
Delay Circuit

STEVEN 0. SMITH
Comlinear Products Group, National Semiconductor Corp., 4800 Wheaton
Dr., Fort Collins, CO 80525; (970) 225-7576.

an analog delay into a signal chan-

T here are several ways to introduce

nel. If you have enough room in

your product, an appropriate length of
coax cable can be introduced. Inductor-
capacitor delay lines can be purchased.

toisolated connection using pins 1 and 2
of the internal built-in serial port.

Diodes D1 and D2 feed positive-
level power to optoisolator ISO1, which
drives positive the serial out line (Rx
line as seen from the host computer
DTE). The negative drive on the serial
out line is accomplished passively by
mirroring the negative rest level of ser-
ial in line (Tx line from the host DTE)
through resistor R3. This means that a
real DTE device (generating +10-V
RS-232 signals) has to be connected to
the RS-232 connector shown on the
schematic. During receive operation,
the Tx line from the DTE device drives
the ISO2 LED, which turns on the
common-collector phototransistor.

A switch is needed to disconnect
ground for the optoisolators during
programming. The BASIC STAMP is-
n't able to drive the serial line and the
[SO1 LED at the same time. Other-
wise, a “Hardware not found” message
would immediately appear when at-
tempting to download a program..

The program and RS-232 connec-
tors should never be connected at the
same time since, during program-
ming, the phototransistor of ISO2 is
subject to a high V., voltage with no
current-limiting. Driving the 1SO2
LED would burn out this transistor.

The system has been successfully
tested up to 9600-baud half-duplex op-
eration. A final caveat: As in the origi-
nal BASIC STAMP built-in RS-232
interface, an intrinsic mirroring is
wired between the DTE-side Rx and
Tx line; i.e., any data sent to the BA-

SIC STAMP will be immediately |

echoed back to the DTE device. Ap-
propriate software should be em-
ployed to circumvent this effect.

My preference is to create the delay
with active circuitry, which doesn't take
up much space and can be designed to
precisely implement whatever delay
time is needed. This approach could
even be made voltage-adjustable since
there’s only a single resistor and capaci-
tor controlling the delay line.

The Laplace transform of an ideal
delay is exponential:

\%
—~=exp(—-7%*s)

(where tis the desired delay), which re-




WORLD’S MOST ACCURATE
FUEL-GAUGE CHIP

So Accurate It Can Measure Its Own 80pA Supply Current!

REGULATED OUTPUT
TO POWER
MICROCONTROLLER
l_h 3.3V @ 5mA
PACK+ (O 1 QT BATT Vop
—]— SCL | «— } SMBus™
OVERDISCHARGE . obo SDA | «————» ] COMPATIBLE
PROTECTION .
(OPTIONAL) : S P HOST
- ——— -
Pl CONTROL
SHDN |+———
OVERCHARGE 'Al,fﬂﬁxmb‘
PROTECTION S PRECISION
(OPTIONAL) REF ' REFERENCE
2.0V @ 200pA
EMPTY FULL
BATTERY
VOLTAGE RANGE @ ob! |
4V to 28V : OVERDISCHARGE
Reense 1 CS+ 3 THRESHOLD SET
0.0330Q % ocl
PACK- OO AGND GND
l OVERCHARGE
L — THRESHOLD SET

¢ +1% Absolute Accuracy Over 500:1 Current Range o 18pA Soft Shutdown

+ Fast-Acting Overcharge and Overdischarge ¢ 1pA Hard Shutdown
Protection ¢ SMBus™ Compatible 2-Wire Interface

¢ 80yA Operation ¢ Space-Saving 16-Pin QSOP Package

3C rk Inte D
Lowpowe OO FREE Notebook Design Guide — Semt Within 24 Hours! FREE FULL LINE DaTA GATALOG
mmemreme, T Includes: Data Sheets and Cards for Free Samples ON CO-ROM
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quires an infinite number of poles and
zeroes to implement. Because the ideal
form can't be implemented (practically),
we need to use an approximation.

An aceurate, simple approximation to
the ideal can be achieved by using a tech-
nique known as Padé approximation.
The first-order Padé approximation to
| anideal delay has the following form:
|V

i)

V|

-1/

1+718/2

(where tis the desired delay).
| The circuit in Figure 1 has the fol-
lowing transfer function:

|V, 1-R*C*s
l+R*C *s

l\/I

which has the same form as the first-
order Padé approximation, with the
| R*C time constant equaling half the
desired delay time.

Circle 523

This compact circit provides a controllable
analog delay that can be accurately predicted if
an op amp with a wide bandwidth is selected.

The circuit was built with 1% resis-
tors and a capacitor with a value mea-
sured at 63 pF. This combined with a
resistor value of 95.3 Q gives an R*C
value of 5.94 ng. This R*C time con-
stant corresponds to an overall delay
time of 11.9 ns (tis 2*R*C).

Measuring the delay time of this cir-

cuit with a 5-ns rise-time pulse gave a
delay of 12.2 ns, which is a pleasingly
accurate result. The accuracy for this
short of a delay time can be attributed
both to the success of the Padé tech-
nique and to the wide bandwidth of the
CL.C428 op amp used in the circuit. Us-
ing a slower amplifier will result in a
less accurate delay.

Accurate delay values are easily ac-
complished using only a first-order ap-
proximation. The circuit works effec-
tively, even for short delay times, if a
fast enough amplifier is used.

Read the Ideas for Design in this
issue, select your favorite, and
circle the appropriate number on
the Reader Service Card. The
winner receives a $300 Best-of-
Issue award. '

DC-Controlled Low-Pass Filter
Has Variable Breakpoint

: RONALD MANCINI
[ Harris Semiconductor, P.O. Box 883, M/S 58-095, Melbourne, F L 32902.

: hen maximum performance is
| W(leman(le(l from communica-
' tions systems, test equipment,

or any other frequency-sensitive sys-
| tems, it's imperative to get the point
| where the filter response is -3 dB (the

breakpoint of the low-pass filter)
| placed exactly right. Placing the
| breakpoint correctly ensures mini-
| mum distortion in the passband while
| vielding maximum attenuation of un-
. wanted frequencies in the stopband.

This is very hard to accomplish in mul-
tiple frequency systems because when
a break frequency is placed correctly
for one task it is, usually by definition,
wrong for another task.

The deseribed low-pass filter has a
breakpoint that's continuously vari-
| able over a range of 20 to 1 by vary-
ing the de control voltage. The gain
stays constant regardless of the
breakpoint setting. If digital control

is advantageous, a DAC can easily be

interfaced into the control voltage
port because the control voltage
ranges from0to 1.5 V.

The HA2841 op amp is the main
amplification element in the circuit,
and it was chosen because it has ex-
cellent de characteristics coupled

with high frequency response (see the

figure). The input signal is amplified

by the op amp, but only the de portion
of the output signal is fed direectly
back to the op-amp summing junc-
tion. This fixes the de gain at —R¢/R,.
The ac portion of the output signal is
passed through the HA2546 high-fre-
quency multiplier before it's fed back
to the summing junction.

The HA2546 was chosen for this ap-
plication because it's extremely small
time delay doesn’t introduce distor-
tion. The feedback capacitor (C) blocks
any dec multiplier errors. As Vy
changes, the multiplier gain changes,
so the apparent value of C changes.
Consequently, the breakpoint fre-

i

Vg o—
Control 3

+15V
1 &
13 14

voltage

]

TO -5V
0.1 uF
L

A dc control voltage can adjust the —3-dB breakpoint of this low-pass filter over a 20:1 range.

i



LOWEST DROPOUT LINEAR
REGULATOR FOR GELL PHONES
HAS ONLY 30pVgms NOISE

S0T23 Delivers 150mA Output Current

Use the MAX8867 and MAX8868 low-noise
regulators to power baseband-analog and
synthesizer/VCO sections in wireless commun-
ication systems. These linear regulators have
the best combination of very low output noise
(30pVRMS) and low dropout voltage (165mV at
150mA output current). A P-channel MOSFET
output allows them to maintain low dropout
voltage and low supply current at any load up to
150mA. The MAX8867 and MAX8868 come in
an ultra-small 5-pin SOT23 package.

¢ Low Noise, 30pVRms

+ Lowest Dropout Voltage:
55mV at 50mA
165mV at 150mA

¢ 100pA Supply Current (at all loads)
+ Ultra-Small SOT23 Package
+ +1.4% Qutput Voltage Accuracy

¢ 2.5V to 5.0V Qutput,
Available in Preset 100mV Increments

+ 10nA Logic-Controlled Shutdown
¢ Thermal & Short-Circuit Protection
+ Reverse Battery Polarity Protection

-

DROPOUT VOLTAGE vs. OUTPUT CURRENT
/
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FREE Power Supply Design Guide — Sent Within 24 Hours!
Includes: Data Sheets and Cards for Free Samples

] |
N ‘
| Ta=-40°C |
B s

| | |
| | |
|
| | ’ | |

OUTPUT NOISE vs. BYPASS CAPACITANCE
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[Voor=sav |
| Cour = 10yF

" ILoaD = 10mA -
|| f=10Hzto 100kHz
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Very low noise and low dropout voltage
give cell phones and other wireless
communication systems high
performance and extend battery life.

NOW AVAILABLE!
FREE FULL LINE DATA CATALOG
ON CD-ROM

CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample
6:00 a.m. - 6:00 p.m. Pacific Standard Time
http://www.maxim-ic.com
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quency is foreed to change. In the

| equation for the multiplier, Vi, is

the multiplier output voltage:

v — V"V)’ — vaoul
outm 9 2

The equation for the complete cir-

cuit response is:

“Vou

| that require fewer parts than if con-

| ment a fractional divider using the

| circuit is limited by the microcon-
| troller’s execution time. It can work

V. (R, (1 (B_CD
2
1
w=2nF=——
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|
The control voltage (V,), in conjunc- E
tion with Ryand C, determine the |
breakpoint frequency, ®. Rgand C are |
used to center the frequency range, |

Circle 524

Turn An 8-Pin Microcontroller
Into A Programmable
Fractional Divider

YONGPING XIA

and V varies the frequency within this
range. Both R¢and R, set the gain, so
there’s plenty of flexibility in the com-
ponent selection. The component val-
ues shown yield a frequency range
from 1.7 MHz when V= 0.1 V to 80
kHz when V = 1.25 V. The control in-
put is similar to an op-amp input, thus it
needn’t be driven by a low-impedance
source. This input may be driven froma
DAC to obtain digital control of the
breakpoint, but the DAC output volt-
age must be level-shiftedto0to 1.5 V.

SEND IN YOUR

IDEAS FOR DESIGN

Address your Ideas for Design

| submissions to Ideas for Design Editor, |
[ Electronic Design, 611 Route 46 West, |
Hasbrouck Heights, NJ 07604. —J

Teldata Inc., 8723A Bellanca Ave., Los Angeles, CA 90045,

controller that contains an RC os-

cillator (4 MHz) and power-on-re-
set circuitry. Two pins are for ground
and power-supply connections, while
the remaining six pins are dedicated
for input/output. This tiny microcon-
troller provides a low-cost and space-
saving solution for some applications

T he PIC12C508 is an 8-pin micro-

ventional logic devices are used.
The circuit shown is used to imple-

PIC12C508 (see the figure). The divide
ratio produced is completely con-
trolled by software. The microcon-
troller can divide an input signal by a
factor of 1.5 to 16.5. D0-D3 selects the
divide ratio. Note that the speed of the

reliably under 30 kHz with a minimum
input pulse width of 6 ps.

i

start

1

Diidety3s | |

-

\Input|l||||]|||||
{ Divide by 15 | ] | | | | | | |

=

PIC120508
| {
101 0.1 0F
VO ; W0 VSS g
6P5 PO o
236p  op | Output
r‘cpa P | =
03 02 )

This low-cost 8-pin microcontroller is used to divide an input frequency by a fractional value.

S —— |



10-BIT QUAD DACs
CUT CURRENT BY 10x

3V and 5V DACs Use Less Than 300pA/BAC for Instrumentation and Communications

SUPPLY CURRENT'
ONLY 10mA
1.2mA!
MAX5250 OTHER QUAD
MAX5251 DACs
[108im oAy —b Vour
REF1 [

/

\'/
SERIAL \ M-BITDAC)-—‘ Vour
INPUT y(\ L GAIN
| 10-BIT DAC 3——>, \/«:.ou,
7

REF2 |
| 10-BIT DAC Vout
I

MAX5250/MAX5251
Q}
¢ Rail-to-Rail Outputs ¢ 20-Pin DIP/SSOP Packages @
¢ 20ys Settling Time + 10pA Power-Down Mode
¢ Power-On Reset ¢ +3V (MAX5251) and +5V (MAX5250) Operation

For lowest power 10-bit applications, select the +5V MAX5250 or the +3V MAX5251 quad DAC for your
next design. These devices require less than 300pA/DAC, and feature power-on reset, rail-to-rail outputs,
power-down, and direct access to the amplifier's inverting input (for varied output configurations).

Supply current sludes the external reference current for MAX5250/1

WA COWERTER 828192 ) @ FREE D/A Converter Design Guide —Sent Within 24 Hours! FREE FULL LNE B n TALOG
o st ) @,

e Includes: Data Sheets and Cards for Free Samples ON CO-ROM

[ R
= CALL TOLL-FREE 1-800-722-8266 for a Design Guide or Free Sample

] _; 6:00 a.m. — 6:00 p.m. Pacific Standard Time
#x St http://www.maxim-ic.com

_=oomon | MAXIMN
— A | I For SmalI-Quantlty Orders Call (408) 737-7600 ext. 3468 I E

MasterCard® and Visa® are pted for on kits and small-quantity orders.

Distributed by Allied, Arrow, Bell, CAM RPC, Digi-Key, Eimo, Hamilton Hallmark, Nu Horizons, and Zeus. Distributed in Canada by Arrow.
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Russia Spain bucién, ADM Sweden, Ege Switzerland ¢ & Electron Turkey, Interex
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JULY 1998

IEEE Nuclear & Space Radiation Effects
Conference (NSREC “98), July 20-24. New-
port Beach, CA. Contact Jim
Schwank, Sandia National Laborato-
ries, P.O. Box 5800, MS-1083, Albu-
querque, NM 87185-1083; (505) 844-
8376; fax (505) 844-2991; e-mail:
schwanjr@sandia.gov.

AUGUST 1998
AUTOTESTCON ‘98, Aug. 24-27. Salt
Palace Convention Center, Salt Lake
City, UT. Contact Robert Myers, My-
ers/Smith Inc., 3685 Motor Ave.,

Suite 240, Los Angeles, CA 90034; !

(310) 287-1463; fax (310) 287-1851;
e-mail: bob.myers@ieee.org.

OCTOBER 1998
IEEE International Conference on Systems,

| Man, & Cybernetics, Oct. 12-14. Hyatt Re-

S ——

gency La Jolla, La Jolla, CA. Contact
M.A. Jafari, Dept. of Industrial Engi-
neering, Rutgers University, P.O.
Box 909, Piscataway, NJ 08855; (908)
445-3627; (908) 445-5467; e-mail: ja-
fari@gandalf.rutgers.edu.

NOVEMBER 1998
Photonics East & Electronic Imaging Inter-
national Exhibition, Nov. 1-6. Boston, MA.
Contact SPIE Exhibits Dept., P.O.
Box 10, Bellingham, WA 98227-0010;
(360) 676-3290; fax (360) 647-1445; e-
mail: exhibits@spie.org.

Voice, Video & Data Communications Con-
ference & Exhibition, Nov. 1-6. Boston,
MA. Contact SPIE Exhibits Dept.,
P.O. Box 10, Bellingham, WA 98227-
0010; (360) 676-3290; fax (360) 647-1445;
e-mail: exhbits@spie.org.

IEEE Global Telecommunications Confer-
ence (Globecom ‘98), Nov. 9-13. Sydney,
Australia. Contact Sam Reisenfeld,
School of Electrical Engineering, Uni-
versity of Technology, Sydney, P.O. Box
123; Broadway, NSW 2007, Australia;
+61 2-330-2435; e-mail: samr@trnas-
mit.ee.uts.edu.au.

DECEMBER 1998
12th Systems Administration
Conference (LISA ‘98), Dec. 6-11.
Marriott Hotel, Boston, Massachu-

Medical Standard OEM Switchers
40/65/110/200W

Wide input voltage from 85-264VAC

Single to four outputs

Meets EMI requirements of medical Equipment

Desktop Adapters

e 30/45/55/110W

Wide input voltage from 85-264VAC

Single to four outputs

Built-in EMI filter

Optional output connectors, outlets, on/off
switch & PFD signal

UL/CSA/TUV approved & C.E. marked

100% burn-in & low safety leakage current
UL/CSA/TUV approved & C.E. marked

]

setts. 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.

JANUARY 1999
Annual Reliability & Maintainability Sym-
posium (RAMS), Jan. 19-21. Washington
Hilton, Washington, DC. Contact
V.R. Monshaw, Consulting Services,
1768 Lark Lane, Cherry Hill, NJ
08003; (609) 428-2342.

IEEE Power Engineering Society Winter
Meeting, Jan, 31-Feb. 4. New York, NY.
Contact Frank Schink, 14 Middle-
bury Lane, Cranford, New Jersey
07016; (908) 276-8847; fax (908) 276-
8847.

FEBRUARY 1999
Photonics West, Feb. 6-12. San Jose, CA.
Contact SPIE Exhibits Dept., P.O.
Box 10, Bellingham, WA 98227-0010; |
(360) 676-3290; fax (360) 647-1445; e-
mail: exhibits@spie.org. ‘

o IFCRTRON/SCURC

2925 Bayview Dr., Fremont, CA 94538 U.S.A
Tel: (510) 440-0188 * Fax: (510) 440-0928
E-Mail: fsu@ix.netcom.com

@ Wescort’

Visit us at Booth #6433 Nov. 4-6
Santa Clara, CA-Convention Center

&
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NEW LOW-NOISE REFERENCES
GUARANTEE 1ppm/°C TEMPCO

Maxim’s 2.5V, 4.096V, and 5.0V References Limit Noise to Only 2.8yVrms*

ULTRA-LOW DRIFT ULTRA-LOW NOISE
> 03 120 = 0.1Hzto 10Hz OUTPUT NOISE
E o2 8o £
< S
% 0.1 40 %
; 0 0 i = /,,L
= 01 0 = S W --'.'.'-W,. **o":""-'q! *l' L
= 3 W |
= 02 80 = =
£ 03 420 &

-
= 04 -160 © |
40 45 5 25 45 65 85 S
TEMPERATURE (0
— )‘ 4_{:")’-’ .'\.x) .,'-4.% s N

+ 1ppm/°C Maximum Tempco ~ » ¢ 1.5pVpp Noise (0.1Hz to 10Hz)
¢ 0.02% Initial Accuracy %F + +15mA Source/Sink Current

¢ Low, 1.8mA Quiescent Supply Current o Available in 8-Pin SO/DIP

Maxim's new family of precision references uses a low-power temperature compensation
scheme to achieve the excellent temperature stability normally found in costly, power-hungry
heated references.

A : = Lid
PART VOLTAGE Teweco | WTALCISIRACY | MELRE® | neswcrows | PR
V) (ppm/°C) VOLTAGE TRIM
MAX6325 25 1.0 +0.04 2.8 7 Yes - 6.70
MAX634 1 40%6 | 1.0 0025 | 40 Yes 6.70
MAX6350 5. _ 1.0 . +0.02 5.0 Yes 6.70
MAX6225A/B 2! _ 2.0/5.0 | £0.04/0.1 28 Yes 4.65/2.25
MAX6241A/B 4006 | 2.0/5.0 | £0.025/20.1 X _ Yes | 465/2.25
MAX6250A/B 5.0 2.0/5.0 +0.02/£0.1 5.0 | 465/2.25
W seigs )11, FREE Reterence Design Guide — Sent Within 24 Hours! FREE FULL LINE DavA GATALOG
New -
LAy includes: Data Sheets and Cards for Free Samples ON CO-ROM
Mastes Rodefines the industey Standard
e I = CALL TOLL-FREE 1-800-376-6650 for a Design Guide or Free Sample
e 2o 6:00 a.m. - 6:00 p.m. Pacific Standard Time
S~ L http://www.maxim-ic.com
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PEASE PORRIDGE

BOB PEASE

Camel Stuff,
Anyhow?

nce upon a time, I worked at
OTeledyne Philbrick. Way back in

1975. We had had a good presi-
dent, Bill Frusztajer, who came over
from Crystalonics. But Teledyne de-
cided to retire him and brought in a
new president, Mr. Chechik.

Many people observed that Mr.
Chechik was indecisive. Even with all
of our help, he could not make up his
mind for even a simple decision. In
fact, there was a book that came out a
few years later called My Indecision
is Final. I immediately went out and
| bought the book—and was astonished
to see that it was NOT about Mr.
Chechik.

Finally, Teledyne decided to relieve
Mzr. Chechik of his problems, and they
brought in a new president. His name
was Bill Earley. We soon learned a lot
about Mr. Earley.
He had a unique
way of arguing. If
he asked you to ex-
plain a problem,
and you gave him
an explanation, af-
ter a minute he
would likely stop
you and say, “I
don't understand
your explanation.
So you are a stupid
explainer. You are
wrong. I'll make a

BOB PEASE
OBTAINED A
BSEE FROM MIT
IN 1961 AND IS

STAFF decision, and YOU
SCIENTIST AT LOSE because
NATIONAL your explanation
SEMICONDUCT- was lousy." In
OR CORP,, other words, he
SANTA CLARA.  made his own stu-
CALIF. pidity an advan-

tage, because he

could claim at any time that his inabil-

ity to understand your explanation
was due to YOUR stupidity....

Twenty years later, if we had to find

Eway to make Dilbert's boss look good,

What's All This

M. Earley could have done it. Bill
Earley was not a real fan of engineers.
He always thought that engineers
were really dumb and had no sense.
Product planning, he declared, wasto
be done by the marketing guys, and af-
ter they reached their conclusions, the
engineers could just design what they
were told to do. No, Mr. Earley did not
make a lot of friends in Engineering.

Bill Earley thought that all engi-
neers were only capable of designing
products that nobody would want to
buy. He told us all who was going to be
in charge of new product planning.

Of course, at that time, most of the
marketing guys at Philbrick had NO
IDEA how to design a good product,
but they were willing to try. AND of
course at that time, there were engi-
neers who had designed a lot of popu-
lar and successful new products, but
our friend Bill didn't want to hear a
peep out of them.

And the whole BUILDING had
been paid for by the profits on the P2,
which was designed by an engineer
who knew that nobody asked for a P2,
but he had confidence that if he made
them, the business would come. If you
want the detailed story about the P2,
look up “What’s All This Profit Stuff,
Anyhow?” (ELECTRONIC DESIGN, Nov.
7,1991, p. 115).

Well, the next few months after Mr.
Earley arrived were not a lot of fun.
He threw out a number of engineers
who seemed to know what they were
doing. Threw out a lot of good guys, in-
cluding Dave Ludwig and George Lee.
Other engineers just bailed out.

In the fall of 1975, I had some
squabbles with manufacturing, be-
cause they told us that if we followed
their guidelines and designed a good
new product, the manufacturing guys
could later tell us that they were
NOT cost-effective, because we had
designed them wrong. If we claimed

. that we had followed their guidelines,
that did not matter. A new low-cost
circuit could be shown retroactively
(by the manufacturing guys) to be
MORE expensive than the old de-
sign, NOT cheaper to build. (This was
mentioned in my old column “What’s
All This Cost-Accounting Stuff, Any-
how?” (ELECTRONIC DESIGN, Feb. 28,
1991, p. 87, or Aug. 19, 1996 reprints,
p. 39)

So, I had a squabble with Bill Ear-
ley and the manufacturing guys. I did
not win any arguments, because the
manufacturing guys argued like Bill
Earley did—if you don't like my argu-
ment, YOU are stupid. Coming down
to the end of 1975, I came to the con-
clusion that there was no future for me
at that company. Engineers were sup-
posed to just shut up and do what they
were told.

Further, I had been given the task
of designing a new low-cost ADC. But
they wanted a package and pin-out
that was completely nonstandard vs.
any other existing product. And the
cost was completely arbitrary, so if
you designed a product that every-
body initially agreed was better, ac-

later be declared to be NOT lower in
manufacturing cost. So, [ decided to
leave the company. I would resign on
the last day of 1975.

Now, let me digress to an old
story—an EsaeP's Fable: Once upona
time there was an Arab who wanted to
cross a wide desert. So he fed and wa-
tered his camel well, and got all neces-
sary supplies, and started out. The
very first afternoon, a sandstorm be-
gan to blow. The Arab got off his

Camel and pitched his tent and |

climbed in, to wait out the storm.
After a while, the Camel said, “Mas-
ter, pray let me put my nose under
your tent, for the sand is blowing in my
nose. If I suffocate, I cannot carry you
across the desert.” So the Arab let the
camel put his nose under the tent.
Shortly thereafter, the Camel said,
“Pray, Master, let me put my eyes un-
der your tent, because the sand is

blowing in my eyes, and if I go blind, I |
cannot carry you across the desert.” |
So the Arab let the Camel put his eyes |

under the tent. THEN after a suitable
delay, the Camel asked, “Pray, let me
put my ears under your tent, as the

1 cording to all the guidelines, it could
l
|
» sand is blowing my ears.”—etc. This
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pc-DC Convef ters
Upto

* High Voltage for Pin Diode and
Laser Applications

* 100 to 5,000 VDC Outputs Standard!

« 200 Models, Standard!!

« 7 Input Voltage Ranges, 5-380 VDC

* Surface Mount and Thru Hole
Mounting

* Military-Cots-Industrial Models
Available

» Stock to One Week Delivery
Special Voltages Available, 2-4
Weeks ARO!!!

New Series MV
Up to

S500VDC Output

® All Military Components

* .55 to + 85 Degrees Centigrade,
Operating Temperature Ambient
Standard!!

® Selected MIL-STD-883 Environmental
Screening Available

® Your Specific Military Requirements
Evaluated, No Cost!!

ovDC
500

oy . “
Y Do - | See EEM
“="or send direct
A =" for Free PICO Catalog.
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PEASE PORRIDGE

BOB PEASE

was shortly followed by, “The sand is
blowing on the cut on my shoulder,
Pray let me put my Shoulder under
your tent.” And shortly the Camel
pushed the Arab out of his own tent.

And THAT is the Fable of the Arab
and the Camel. In other words, a
Camel is anybody who can push you
out of your own tent, by asking for just
a little more....

For about 10 years at Philbrick, I
had been giving out “Camel Awards”
on the last day of the year. This was
based on the concept that a Camel
would ask for one specification, and
then another, and another, and while
not any one spec was prohibitively dif-
ficult, when the total picture was in fo-
cus, the combination of the specs made
it impossible.

The perfect example was a guy who
wanted one of our standard op amps,
but with a little less voltage noise—
and a little more gain—and a little less
current noise, too ... until it became im-
possible. So every year for over 10
years, I gave out Camel Awards to var-
ious applications guys and sales guys.

I gave out plaques and certificates. I
gave out little plastic camel figures that
were painted gold. I zinged our mar-
keting and sales guys, and heckled
them for making various silly mistakes.

For the last day of 1975, I put to-
gether some real zingers. I made up a
special award—not just a Bactrian,
and not a dromedary, but a three-
hump award. I fabricated it very care-
fully. Then I got an old 4701 Voltage-
to-Frequency Converter, and
doctored up the silk-screen to say *“V-
to-$ Converter"—because it really did
convert into $$$. I put it under the
first hump. Similarly, I put a 4702 Fre-
quency-to-Voltage converter marked
up to say “F-to-$ Converter,” under
the third hump.

On the last day of 1975, as I tootled
my little camel flute, I went down to
give out the Camel Awards. We went
down to the marketing area. There,
with 70 people AND Charlie
Lohmiller, the Company Photogra-
pher (whom I had invited down, just in
case there might be some good photo
opportunities). I then gave out the
awards. I started out with some zingy
ones, and then I got nastier. Finally I
unveiled the three-hump award, as a
special award for Mr. Earley.

Oooh—aah—giggle. I explained to

the group about the 4701 V-to-$ Con-
verter and the 4702 F-to-§ Converter.
Then, I explained that under the mid-
dle hump was—my resignation. I took
it out and handed it to Bill Earley. I
still have a photo somewhere of him
smiling wanly as he started to read it.
I explained that it was impossible to

do my job any more with “manage- |

ment” doing what they did, and I
walked out. Within four minutes, I
started getting phone calls from old
(ex-Philbrick) friends at Burr-Brown,
Datel, and other competitors, congrat-

ulating me for doing such a good jobon |

Bill Earley. Yeah, the news sure did

get around fast.

Then, I went home for a New Year's
Eve party with 30 friends. (I HAD
told my wife I was quitting.) I told my
friends that I had the 70 witnesses
AND the Company Photographer, so
there would be no mistake that I was
REALLY resigning. No going back.
And within a couple months, I moved
out to California. But that's a whole
‘nother story.

All for now. / Comments invited!
RAP/ Robert A. Pease / Engineer
rap@uwebteam.nsc.com—or:

Address:

Mail Stop D2597A

National Semiconductor
P.O. Box 58090

Santa Clara, CA 95052-8090

P.S. On Friday morning, January
2, 1976, I drove down to work. When 1
got there, there was 5 inches of new
snow all over the parking lot—and no
cars. [ laughed and laughed. The only
guy to show up on that Friday was
the guy who had just resigned. No-
body had told me that was a holiday.
frap

P.P.S. If you want to hear about how
our Annapurna trek comes out, send
me an e-mail or snail-mail request and
I'll send you a report on ~Dec. 15. (It
may take another month to get pic-
tures on my web site.) We did get the
trip filled up to 15 people. /rap

Circle 650 if you want to find out
how exactly the three-hump award
was constructed.

Circle 551 if you have you ever quit
more emphatically than that.




Audio Solutions
We'll help you put the pieces together.

Audio testing requires specialized solutions.
Audio Precision offers three lines of audio analyzers.

ATS-1 System One
< Analog audio test system - 2 channel < The Recognized Standard for analog & digital audio
< Advanced LCD front panel display and controls < versatile and fast
< Smart GPIB interface w/HP 8903B < PC or GPIB interface
compatible mode STrT—— EmeT— - APWIN for windows 95™
< High performance, B . n: 3 :g - GPIB drivers for
cost effective: e National instruments
Residual , e LabView/Labwindows
Noise 1.5uv, - ~ 9 ; L < High speed FASTTRIC
22Hz-22kHz A v T T ¥ 3 synchronous multitone
System THD+N - " - testing on DSP versions
<0.0025%+3uv < Dual Domain™ version
includes digital 170
< Total analog system
System Two THD+N residual
< A new standard for today’s digital <0.001%+1.5uv,
and analog systems 22Hz-22kHz

<+ Analog and digital audio testing

< Digital interface testing and measurement

< PC/Multimedia audio testing

< Reduced bit-rate codec testing for audio
& telecom

< Digital converter testing Our worldwide force of Audio Precision

< Analog residual THD+N <0.0004% (<-108dB) representatives will be pleased to provide

< Digital analyzer noise <-140dBFS, wideband further information and help you find

solutions for your audio testing.

. Audio .
| "] predision

Thousands of customers worldwide choose
Audio Precision analyzers because we offer
a complete family of audio testing solutions.

| . P.0. BOX 2209
e AT Beaverton, OR 97075-3070
. SRS (503) 627-0832, 1-800-231-7350
FAX: (503) 641-8906

READER SERVICE 132

INTERNATIONAL DISTRIBUTORYS  Australia: IRT Electromes Pty. Ltd. Tel 2 439 3744 Austria: ELSINCO GmbH. Tel (1) 815 04 00 Belgium: Trans Eurapsan Mus NV Tel 2 486 5010 Brazil: INTERWAVE LTDA
Tol (21) 305 1 Bulg@ris: ELSINCO Rep Ofice Sofie. Tel: (2) 958 12 45 Canada: GERRAUDIO Distributin. Tel (416) 696 2779 China, Hong Kong: A C E (Int') Co Lid, Tel 2424.0387 Croatia:
ELSINCO P Ottige & . Te! 1 &8 08 14 Czech Republic: ELSINCC Prabn spe! Tei (&) 49 66 89 Denmark: npn Elektranik aj Tel 86 b7 15 11 Finland: Genelec OY Tel 17 813 311 France:
ETS Mesuumoc Tl (1) 45 B2 60 41 Germany: ATW GmbH & Co KG. Tel 221 709730 Greece: KEM EWcirt Ltd, Tl 167 48514% Hungary: ELSINCO Budapest KFT Tel (1) 269 18 50 India: Electro Dynarmies. Tl 512364713
Israel: Dan-E| Teehs pos, Ltd. Tel 3-547 8770 Mtaly: Audio Link s.nc. Tel 821 848723 Japan: TOYO Comporation. Tel 3 {5688) 6800 Korea: B&P Internatonal Co, Ltd. Tel 2 546-14:
BAP (Kurw OW L V6 3373418 Malaysia: Test Mawsrement & Enginsering Sdn./$ 250}, T 3 734 1017 Test Moaswrement & Engineering Sdn (Penungl. Tei: & #230068 Netheriands: Hoynen B V
Tol &35 490 111 New Zeaeland: Audio & Video Whnokessloers, T B47-3414 Norway: Lys %, Tel 69-178050 Poland: ELSINCO Polcka sp 2 oo Tel (22) 39 69 79 Portugol: Acutron Electroacushca LDA
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Fast. Reliable. Affordable.

Parallel port
EMP-20
$449.95

Stand-alone
SA-20 (gang)
$750, SA-10
(single) $550

Parallel port
EMP-10
$219.95

PC based [~ 4,
$139.95

Needham’s Device Programmers

Now the easiest and most cost-effective way to
read, program and verify 2716 — 8 megabit
EPROMS. Support for Micros, Flash, EPROM,
16-bit, PLDs, and Mach (call for support list for
specific models, or download demos from our
BBS or web site).

Easy to use menu driven software features on-line
help, and a full-screen editor. Support for macros,

read and save to disk, and split and set options.

For more information call

(916) 924-8037

NEEDHAM ELECTRONICS, INC.

4630 Beloit Drive, #20, Sacramento, CA 95838
FAX (916) 924-8065 * BBS (916) 924-8094
(Mon. — Fri. 8 am — 5 pm, PST)
http://www.needhams.com/
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* Free technical support
* Free software upgrades

* 1 to 2 year warranty on all
parts and labor

¢ 30-day money-back guarantee
e Made in the U.S.A.

* All models include software,
on-line help, cables, and
power transformers
(where applicable)

SEm (c



NEW PRODUCTS

TEST & MEASUREMENT

Chamber Allows EMI

Susceptibility Testing
The EM-7300 TEM Cell is a test cham-
ber that evaluates the susceptibility of
electronic equipment to problems
caused by radiated electromagnetic
interference (EMI). The cell accom-
modates equipment up to 16 by 16 by 8
in. for testing from de to 230 MHz. Co-
axial cable connects the test cell to the
EMI-generating equipment. Systems
to excite and monitor the equipment
under test can be connected to the cell
by various filtered and non-filtered
feedthrough connectors. These in-
clude de-filtered input lines rated at
400 V dc at 10 A, an ac-filtered input
rated at 130 V ac at 15 A, BNC-to-
BNC connectors, and a fiber-optic
feedthrough. The cell’s access door has
seven pivot latches and uses RF fin-
ger-gasket material for shielding in-
tegrity. Exterior dimensions are 56.5
by 49.4 by 101 in. Four lockable caster
wheels allow easy movement. The
EM-7300 costs $15,500. Delivery isin 8
to 12 weeks. JN

Electro-Metrics Inc., 231 Enterprise
Rd., Johnstown, NY 12095; (518) 762-
2600; fax (518) 762-2812; e-mail:
info@emihq.com. CIRCLE 590

Fast Data-Acquisition Boards
Offer High Channel Counts

Four additions to the E Series PCI
data-acquisition family feature bus
mastering for high throughput. Also
available are SCC Series analog sig-
nal-conditioning components for use
with 68-pin E Series boards. The new
data-acquisition boards include the
PCI-6071E, which is a 12-bit, 1.25-
Msample/s, plug-in board with 64 ana-
log channels and two 12-bit analog out-
puts. The PCI-6031E, PCI-6032E,
PCI-6033E are 16-bit, 100-ksample/s
boards with 64, 16, and 64 channels, re-
spectively. The PCI-6031E also has
two 16-bit analog outputs. All boards
have two 24-bit, 20-MHz counter-
timers, eight digital I/O lines, analog
and digital triggering, and a shielded
latching metal connector.

The SCC components offer modu-
lar, configurable, and cascadable ana-
log signal conditioning. Each has one
or two analog inputs. Users can plug
any mix of SCC components into the
SC-2345 carrier module, which pro-
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vides power and wire strain relief for
up to 16 modules. The PCI-6071E
costs $1995, the PCI-6031E $2095,
the PCI-6032E $1495, and the PCI-
6033 $1595. SCC Series modules start
at $30.JN

National Instruments Corp., 6504
Bridge Point Pkwy., Austin, TX 78730-
5039, (800) 258-7022; fax (512) 794-
8411, e-mail: info@natinst.com;
http://www.natinst.com. CIRCLE 591

Power Sources Allow Testing
To IEC EMC Standards

The Smart Wave ac power sources are
meant to be used with measurement
instruments like power analyzers and
flicker meters for full compliance test-

ing to specific power-line-related elec-
tromagnetic-compatibility standards.
The SWAE and SWA-106 test devices
to the IEC 1000-3-2 (EN61000-3-2)
standard, which specifies limits for
current harmonic distortion, and the
IEC 1000-3-3 (EN61000-3-3) stan-
dard, which specifies limits for voltage
fluctuations and flicker. The SWAE
also supplies the waveform needed to
test to IEC 1000-4-13 (EN610004-13),
which is the harmonic/interharmonic
voltage-immunity standard.

The units have a built-in reference
impedance for flicker measurements.
Three built-in arbitrary waveform
generators allow for simulation of
various line disturbances, including
sub-cycle and multi-cycle dropouts,
spikes, distorted waveforms, noise,
sudden phase shift, over and under-
voltages, and frequency changes. The
SWA-106 can measure actual RMS
voltage, amperes, watts, VA, power
factor, and frequency. Prices start at
$10,280. JN

Elgar Corp., 9250 Brown Deer Rd.,
San Diego, CA 92121, (800) 733-
5427; (619) 450-0085; fax (619} 458-
0267; e-mail: sales@elgar.com; Web:
\htip://www.elgar.com. CIRCLE 592

Upgraded Data-Acquisition

Series Has Better Accuracy
The Series 11 versions of the Hydra
portable data-acquisition systems fea-
ture a new analog-to-digital converter
board, temperature-compensated re-
sistor networks, and improved relay
scanning circuitry. Measurement accu-
racy for thermocouples and RTDs has
been doubled from the original Hydra
products to 0.43°C for many popular
thermocouples. Measurement accu-
racy for de voltage, ohms, and true
RMS ac also has been enhanced. Ex-
tended-life relays help provide high-
voltage channel-to-channel isolation,
category II overvoltage protection,
and superior crosstalk performance.

Three versions are available. The
2620A Hydra Data-Acquisition Unit
($2495 or $2850 with optional IEEE-
488 interface) is for direct connection to
a PC for real-time data collection. The
2625A Hydra Data Logger ($3195) for
standalone applications has nonvolatile
memory for up to 40,000 readings. The
2635A Hydra Data Bucket ($3595) em-
ploys a removable memory card for
storage of from 256 kbytes to 4 Mbytes.
The units come with Hydra Logger
software for Windows 95/NT. JN

Fluke Corp., PO. Box 9090, Everett,
WA 98206, (800) 443-5853; fax (800)
358-5332; e-mail: fluke-info@ic.
Aluke.com; Web: http://www.fluke.com.

CIRCLE 593

PCMCIA Data Cards Come
In 12- And 16-Bit Versions

A series of data-acquisition eards based
onthe PCMCIA 2.1 standard offer 12- or
16-bit performance, with analog input,
analog output, counter-timer, and digital
/O capability. The KPCMCIA-12AIAO
(12-bit) and -16AIAO (16-bit) cards sam-
ple data at up to 100 ksamples/s and have
2-kbyte FIFO scan and data buffers for
gap-free acquisition. The cards supply
eight single-ended or four differential
analog input channels with gains of 1, 2,
4, or 8 and a range of +10 V. They also
have two 12-bit, +5-V waveform-quality
analog outputs and a 16-bit counter-
timer: The analog outputs are updated si-
multaneously at 100 kHz. Each card has
four digital input lines and four digital
outputs. Two other versions, the 12-bit
KPCMCIA-12AI and 16-bit KPCM-
(continued on page 163)
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(continued from page 161)
CIA-16AI, are high channel-count
boards without the analog outputs.
These cards can be configured for 16 sin-
gle-ended or eight differential chan-
nels.The cards come with software for
complete operation under Windows 95.
The KPCMCIA-12A1AOQ costs $825; the
KPCMCIA-12A1, $699; the KPCMCIA-
16ATAOQ, $925; and the KPCMCIA-
16A1, $825. Delivery is from stock. JN
Keithley Instruments Inc., 28775 Au-
rora Rd., Cleveland, OH 44139-1891;
(888) 534-8453; (440) 248-0400; fax
(440) 248-6168; e-mail: product_
info@keithley.com; Internet:
http://www.keithley.com. CIRCLE 594

Function Generator Offers
Low Harmonic Distortion

The DS360 function generator fea-
tures total harmonic distortion better
than -100 dB. Functions include sine,
square, two-tone, white, and pink
noise over a range of 1 mHz to 200
kHz. Frequency resolution is 1 mHz
and frequency stability is 25 ppm.
Other capabilities include linear and

log frequency sweeps, digital outputs
(AES-EBU and SPDIF/EIAJ), and
standard RS-232 and GPIB computer
interfaces. The instrument comes with
BNC, XLR, and banana output con-
nectors for interfacing to various sys-
tems. The DS360 costs $2395. JN

Stanford Research Systems, 1290-D
Reamwood Ave., Sunnyvale, CA
94089; (408) 744-9040; fax (408)
744-9049. CIRCLE 595

Data-Acquisition Devices,
GPIB Interface Plug Into USB

Three data-acquisition devices and a
GPIB interface take the form of exter-
nal peripherals that plug into the uni-
versal serial bus (USB) on Windows-
based PCs. The DAQPad-4350 for USB
($1295) measures temperature with
thermocouples, RTDs, and thermis-
tors. Its +15-V input range is ideal for
low-bandwidth analog applications.
The unit features a +0.4°C thermocou-
ple accuracy, six reading rates (10, 50,
and 60 readings/s in one-channel mode;
2.8,8.8, and 9.7 readings/s in multichan-
nel mode), and eight digital I/O lines.

The DAQPad-6020E for USB
($1195) is a multifunction analog, digi-
tal, and timing interface. It has 16 sin-
gle-ended or eight differential analog
inputs and 12-bit sampling at 100 ksam-
ples/s. Two 12-bit analog outputs and
eight digital I/O lines are available. The
DAQPad-6507 for USB ($695) has 96
parallel digital I/0 lines. It uses 24-bit
programmable peripheral interfaces,
which can be divided into three 8-bit
ports, and it can operate in unidirec-
tional or bidirectional mode as well as
handshake with peripheral equipment.

The GPIB-USB ($495) is a plug-and-
play IEEE-488.2 interface for control-
ling up to 14 programmable instru-
ments via the USB port. It needs no
external DIP switches and users need-
n't restart the computer after installa-
tion.The data-acquisition devices come
with the NI-DAQ driver software, and
the GPIB interface comes with the N1-
488.2M driver software, JN

National Instruments Corp., 6504
Bridge Point Pkwy., Austin, TX 78730-
5039; (800) 258-7022; fax (512) 794-
8411, e-mail: info@natinst.com;
htip://www.natinst.com. CIRCLE 596
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72 pin SRAM SIMM

« HIGHEST DENSITY 72-pin SRAM SIMM:s on the
market: 2M x 32, 1M x 32, 1M x 36, and
512K x 32

+ Plug-in upgradeability from lower densities
« Four chip selects provide the design flexibility

56 SSOP Footprint

16, 32, and 64Mbit Flash in a 56-lead CSOP for high reliability applications

* 16Mbit, organized 2M x 8

* 32Mbit, organized 2M x 16
* 64Mbit, organized 2 x 2M x 16

Software
Engineering and
Environment: An
Object-Oriented
Perspective

Phillip C.-Y. Sheu

Introduces a number
of software life cycle
models and the basic concepts of
object-oriented systems. Discusses
different phases of a software life cycle,
with an emphasis on the object-oriented
paradigm: Formal Specification and
Verification; Design Methodologies and
Specifications; Programming and
Coding; Program Verification and
Testing and Software Maintenance.
Includes programming tools and
automatic program synthesis and their
role in increased productivity and time-
saving shortcuts.

323 pp, hardcover book, $59.50,
item B2033PM

Software
Engineering

Understanding
Electro-Mechanical
Engineering: An
Introduction to
Mechatronics

Lawrence J. Kamm

With a focus on
electro-mechanical
devices and systems in
a variety of fields, this accessible
introductory text brings you coverage of
the full range of electro-mechanical
devices used today. Gain a
comprehensive understanding of the
design process and get valuable insights
into good design practice. This book will
be of interest to anyone in need of a
non-technical, interdisciplinary
introduction to the thriving field of
mechatronics.

382 pp, softcover book, $44.95,
Item B2136PM

» Access times of 90,120, and 150ns
* 5V operation

Effective Software
Customer Support

Richard S. Gallagher

A fundamental resource to

providing high-quality,

cost effective customer '
support services in )

today’s mass-market
software industry. Examines the
relationship between a software support
operations and its surrounding
organization, the role of support data in
the product marketing and development
process, and recent issues such as
electronic support forums and support
automation. Features include software
problem diagnostics procedures;
coverage of support automation tools
that help control costs and provide
customer feedback to the rest of the
organization; practical suggestions for
running day-to-day operations in a
support center; and guidelines for
dealing with software customers.

320 pp, softcover book, $39.95,
Item B2459PM

Software
Measurement

Edited by Austin Melton

r

L Intended for academic
! and professional
researchers and aims to
‘ g provide a history of
i software metrics, a formal
foundation for software
measurement and software metrics,
and to increase the applications of
software metrics and to study the
development of metrics for non-
imperative languages. Readers will gain
a more comprehensive understanding of
software and the discipline behind it to
create and maintain more complex and
efficient software.

244 pp, hardcover book, $39.95,
Item B2464PM

+ Commercial, industrial, and military screening

of 8, 16, or 32 bit access
+ 72-pin ZiPs also available

2MByte SRAM PLCC

» HIGHEST DENSITY SRAM
in a 68-lead PLCC

* 33Vorsv
» Fast access time of 12 or 15ns
« Organized 512K x 32

256Kx32 SRAM in the same footprint

S0Js totaling equal density
[
2Mbit SRAM, 8Mbit Flash

Mixed Module ina
68-lead PLCC

« First commerdial
mixed module available

+ Access times of 20ns (SRAM),
70ns (Flash)

with separate data buses

+ 5V operation
L ]

80-pin Flash SIMMs
* 2,4,8,16,and 32MByte Flash SIMMs

doubles density without increasing space
requirements

ing and embedded systems
* AMD, Intel, and Sharp components

Electronic Design

Schaum’s Electronic
Tutor: Electric Circuits

J. Edminister & M.
Nahvi

A complete guide to
electric circuit
fundamentals. Uses Mathcad Engine,
the leading technical calculation
software, making every number,
formula and graph completely
interactive. Includes 100 solved
problems with Live Math. This outline
offers new chapters on amplifiers and
operational amplifier circuits, signals
and waveforms, two-port networks,
circuit analysis using Spice and PSpice
and Fourier transforms. Find related
topics easily using the lightning-fast
electronic search feature and
hyperlinked cross references. Includes
3.5” disks for use with windows.
Requires 386 PC with Microsoft
Windows or higher and 4 MB of RAM.

436 pp, softcover book with disk,
$38.95, Item DB2575PM

Circuit Analysis,
2nd Edition

David R. Cunningham &
John A. Stuller

Text provides a complete -——J
refresher for seasoned professionals
and a sound introduction to those new
to the field. It establishes the natural link
between time-domain and frequency-
domain circuit analysis, and gives you a
practical perspective that enables you to
build skills immediately for the job at
hand. Introductory PSpice material is
now contained in an accompanying
supplement with a PSpice diskette
consists of circuit design problems as
well as exercises keyed to the
supplement.

959 pp, hardcover book,
supplement & disk, $87.90,
Item DB2645PM

Please Add $5.00 shipping for first book
and $1.00 for each additional book.

Subtotal $

Add State Sales Tax $

Shipping & Handling $
$

TOTAL

Company:
Company Address (no P.0. Boxes):

Account No.:

Item #: Foreign orders — ED Penton
/ / Please call for rates PPM
Sales Tax:
/ /. PV -
CA ..8% 1L 6.25% NY....8
CT ..6% MA L.5% OH......
Check/MoneyOrder (U.S. Currency FL.6%  MN 65%  PA..6%
made payable to The Penton Institute) Ga .6 NI .6 WI...55
Title: E mail
Telephone: ( Fax: ( )
City: State: Zip:
Expiration Date: Bill Me P.O.#
Circle type of Charge: MC VISA AMEX DISC

Signature (required):

PHONE 1-800-223-9150 * FAX 216:696-6023 * http://www.penton.com

The Penton Institute * 1100 Superior Avenue * Cleveland, Ohio 44114-2543

« Provides an upgrade path from a 128Kx32 or

+ Requires half the board space of four 36-lead

+ Organized 128K x 16 SRAM/512K x 16 Flash

+ Also available with Intel StrataFlash™ which

+ Typically used in telecommunications, network-
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COMMUNICATIONS

® Custom Designed ® Cleanable or Disposable
For OEM ® High Dust Retention
® Bellcore Certified ® Low Pressure Drop
® EMI/RFI Shielding ® 1SO 9002 Certified
® UL 94 HF-1 ® Prototype in 5 Days!
Universal air filter
CwTipETYy

On Spec... On Time... Everytime!

1624 Sauget Ind. Parkway * Sauget, I 62206
800-541-3478 » FAX 618-271-8808

www.uaf.com

TECH
knowledgey

http://www.techonline.com
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Receiver-On-A-Chip
Cuts GPS Costs

Incorporating a complete dual-stage
downconverter and gain-control cireuit,
the UBP1004GS is a single-chip GPS re-
ceiver aimed at cost-sensitive consumer
applications. Its bipolar silicon MMIC
technology and dual-conversion archi-
tecture give it excellent out-of-band spu-
rious signal rejection and reduced power
| consumption. The UBP1004GS con-
sumes only 37.5 mA from its 3-V supply.
Requiring only a low-cost LNA at
its front end, the receiver outputs a 5
MHz 2nd IF signal for digitization and
processing by a GPS engine. The
units’ on-chip prescaler, oscillator,
| phase detector, and loop amplifier re-
duce a receiver design’s overall com-
ponent count to a handful of passives
and three SAW filters.

Housed in a 30-pin SSOP, the
UBP1004GS is priced at under $5 in
production quantities. An evaluation
kit, complete with pe board, connec-
tors, receiver, and application notes, is
available free of charge. LG

| California Eastern Laboratories,
I _

4590 Patrick Henry Dr., P.O. Box

54964, Santa Clara, CA 95054-1817;

{408) 988-3500; fax (408) 988-0279.
CIRCLE 597

SONET/SDH Transceiver Meets
Bellcore Jitter Specs For ATM

Targeted at jitter-sensitive wide-area
network (WAN) applications, the
CY7B952 clock and data-recovery
transeeiver meets the exacting speci-
fications of both Bellcore and the
CCITT for line jitter. Its on-chip
phase-locked loop allows it to recover
clock and data from OC-1 (51.84
Mbits/s) or OC-3 (155 Mbits/s)
SONET data streams without the use
of costly VCXOs or SAW filters. An
internal loopback capability permits
designers to easily implement self-test
into equipment using this transceiver.
Available now in an SOIC package,
the CY7B952 costs $33.50 each in
1000-piece lots. LG

Cypress Semiconductor Inc., 3901 N.
First St., San Jose, CA 95134-1599;
(408] 943-2600 or (800) 858-1810;
http://www.cypress.com. CIRCLE 598

Two-Chip GPS System

Targets Auto, Marine OEMs

The SC1575 GPS correlator/con-
troller and SA1570 front-end mixer
form a two-chip solution for accurate,
inexpensive OEM automotive and
marine-navigation applications. Com-
prised of a 16-bit processor core with
additional 1/0 and processing cir-
cuitry, the SA1575 processes incom-
ing signals from the SA1570 to pro-
duce velocity, time ,and position data.
The SA1570 front end includes a com-
plete RF front-end mixer and IF syn-
thesizer and performs all necessary
RF processing. A full-up reference

design, complete with documentation, |
an assembled system evaluation |

board, and sample host interface pro-
grams, is available to speed develop-
ment efforts. Priced at under $20 in
large volumes, the chip set is available
immediately. LG

Philips Semiconductor Inc., 811 E. Ar-
ques Ave., PO. Sunnyvale, CA 94088;
(408) 991-2722, (408) 991-4500,
www.semiconductors.philips.com.

CIRCLE 599
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For Wireless and Portable Design Engineers:
! I E Lots of places have some of the information you

need. One place has it all. The Wireless
Symposium & Exhibition and The Portable By
Design Conference & Exhibition have been
integrated to better serve your educational
needs. Now together as The Sixth Annual

Wireless Symposium &

Exhibition, these conferences
o) are about engineering today's
d e communications systems.

Whether you visit for a day or a
week, you're likely to find a wealth of cutting-
edge information. You'll get the advice of today’s
leading design engineers in focused continuing-
education workshops and technical presentations. You
can compare the challenges you're facing with those of
your colleagues; over 7000 will be attending. You'll also
see over 250 of the leading suppliers of hardware,
software, services, and test equipment for wireless and
portable-electronics markets. And you'll attend special
events that are by, for, and about the industry. Your
career is about engineering wireless and portable
systems. At The Sixth Annual Wireless Symposium &
Exhibition, that's the main focus.

Two Great Events in One Great Week

WIRELESS

BSYMPOSIUM
[i:ﬂ[lm[]!l

Santa Clara Convention Center
Santa Clara, CA * February 9-13, 1998

www.Penton.com/Wireless

Mark your calendar now, then send for more information.

[] SEND ME MORE INFORMATION. I'm interested in [ ] attending [ _] exhibiting

Name Title

Company Address

City, State, Postal Code

Phone FAX

Email Address

Fax to: 1-216-696-6023 OR Mail to: Wireless & Portable Shows, Penton Institute,
1100 Superior Ave., Cleveland, OH 44114 Phone: 1-800-223-9150

Instant Info: Visit www.Penton.com/Wireless or get an instant fax-back brochure at 1-800-561-SHOW, request document #170

Platinum Sponsor: Gold Sponsors:
{lr‘ TEXAS ) BENCHMARG ~ Ecumenieans O] HARRIS (M) moTOROLA
INSTRUMENTS | NEC "W el g v ’

The World Leader in DSP Solutions

Produced and Managed by Penton Publications: Wireless Systems Design » Microwaves & RF ¢ Electronic Design
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ReAcH THE MOST POWERFUL '
Buyin AUDIENCE IN OEM let's get

EIECIRONICS WORLDWIDE ||| TECHnical

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

100% of Electronic Design subscribers are involved in the | httDI!’fWWW.tEChOﬂ] JEsC Ol

design and development of electronic products. Select Buyers i
and Specifiers in virtually every product category! Also sefect
by Job Title, Employment Size, Job Function, Geography, TechOnlineis your best Web resource for
Business/Industry. technical information and more. Run your

f code in our unique VirtuaLab, gain valuable
insight from our technical newsletter, search
for products in the most extensive technical

catalog available online — maybe even find
ajob.TechOnLine. all tech, all the time, all free!

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

RENTON

—_— -— — - —— e —— — - ~
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inexpensive magnetics for twisted-pair
copper connections, or drive a standard
E/O module for fiber applications. Its
adaptive line equalization scheme ex-
ceeds the minimum performance speci-
fications. Consequently, it can support
full-rate, full-duplex, 100-Mbit/s trans-
missions over greater distances than the
required 100 meters of Category-5 UTP
cable, while maintaining low bit-error
rates. The DP83843 has an on-chip car-
rier integrity monitor and a PHY status
register. the 80-pin PQFP boasts a tiny
17-by-17 mm footprint and draws only
135 mA of 5-V power. Pricing is $13.00
each in quantities of 1000 pieces. LG
National Semiconductor Corp., 2900
Semiconductor Dr., Santa Clara, CA
95052-8090; (408) 721-5000,
http://www.national.com/PHYTER.
CIRCLE 600

Compression/Crypto Chip Speeds
Files, Supports Multi-Protocols

Intended to provide security and in-
creased throughput in routers, remote
access devices, and virtual private net-
works, the 7711 data-encryption co-

processor supports most major inter-
networking standards. This includes
DES, triple DES, and RC4 encryption, |
LZS and MPPC compression, as well |
as SHA and MD5 authentication speci- |
fications. The 7711 performs most of |
the low-level handshaking required to |
support [Psec, SS/TLS, PPP, PPTP,
and L2TP connections.

Capable of supporting multiple |
high-speed communication links, the
7711 is fully programmable and can
encrypt and decrypt streams at up to |
eight times the speed of a dedicated
155-MHz workstation.Designers can |
program the device to support any
combination of compression, encryp-
tion, or authentication. If all three are
chosen, the chip ensures that they are
performed in the correct order. The |
7711 consumes 0.5 W of 3-V power.

Available now, the 7711 comes in a
144-pin TQFP and costs $79.90, in
quantities of less than 100 pieces. L.G

Hi/fn, 2105 Hamilton Ave., Suite |
230, San Jose, CA 95125; (408) 558-
8066, fax (408) 558-8074, e-mail:
sales@hifn.com; http:// www. hifn.com.

CIRCLE 601

' Integrated 10/100 PHY-Ceiver

' Comes As Chip Or Standard Cell

The DP83843 PHYTER combines the
physical (PHY) layer and transceiver
functions for both 10Base-T and
100Base-TX Ethernet networks. De-
signed to reduce the power and space

requirements for both NICs, hubs,
and switches, the single-chip PHY-
Ceiver has standard MII and AUI in-
terfaces, as well as connection auto-
negotiation logic. For designers with
special needs, the PHYTER is avail-
| able as a standard logic cell, allowing it
to be rapidly modified for custom in-
terfaces, or incorporated into larger
communications-oriented ASICs.

Its driver section can link directly to
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NEW PRODUCTS

ANALOG

Temp-To-Voltage Converters

| Emulate Thermistors

The TC1132 and TC1133 tempera-
ture-to-voltage converters have a lin-
| ear voltage output with temperature
to compete with thermistors in vari-
ous applications. The temperature-
measurement range of the TC1132 is -
40 to 125°C with corresponding output
voltages of 100 mV and 1750 mV. The
output voltage of the TC1133 is cali-
brated in degrees Centigrade with
outputs of 200 mV at -20°Cto 1V at
100°C. An external pull-down resistor
to a negative voltage source is re-
quired for temperature measurement
below 0°C. The sensors have a volt-
age-output slope with a temperature
| of 10 mV/°C and are available in TO-92
and SOT-23-3 packages. Output lin-
earity is 0.8°C and accuracy at 25°C is
+3°C. Operating from a single supply
ranging from 3.0 V (TC1132) or 2.2 V
(TC1133) to 12 V, the sensors are
priced at $0.34 and $0.32 for the TO-92
and TO-23-3 packages, respectively, in
quantities of 10,000. ML

TelCom Semiconductor Inc., 1300

Terra Bella Ave., Mountain View, CA
94039-7267; (415) 968-924]1.
CIRCLE 602

IGBT Modvules Honed
For Power Conversion

Two IGBT power modules developed
by International Rectifier are opti-
mized for low switching and conduc-
tion losses in high-frequency power-
conversion circuits. Configured as
single switches, high-side choppers,
low-side choppers, and half bridges,
the modules are intended for use in
switch-mode power supplies, uninter-
ruptible power supplies, and in weld-
ing and induction-heating systems.
Typical application circuits include
boost and buck converters, forward
and double-forward converters, and
half-, full-, and three-phase bridges.
One series is rated at 600 V and the
second at 1200 V, with current ratings
from 50 to 500 A. The electrically iso-
lated baseplate is exposed to allow di-
rect mounting to a heat sink. Low
thermal resistance allows operation at
higher case temperatures while main-

taining junction temperatures within
safe limits. Pricing starts at $38.00
each in quantities of 10,000. ML

International Rectifier, 233 Kansas
St., El Segundo, CA 90245, (310) 252
7105. CIRCLE 603

Free Kit Accelerates
Filter Development

A free design kit from National Semi-

conductor helps designers develop |

high-speed active filters. The kit con-
tains support documentation for the
CLC730061 evaluation board, which

carries two CLC5602AJE dual op |

amps, the CLC111AJE high-speed
buffer, and surface-mounted resistors
and capacitors for interchangeability.
On the board, the input buffer is fol-
lowed by four cascaded Sallen-Key
sections implemented by the dual op
amps. To order the kit, follow the in-
structions at National’s web site:
http://www.national,com/see/active-
filter. ML

National Semiconductor Corp., 4800
Wheaton Dr., Fort Collins, CO 80525-
9483. CIRCLE 604

lectronic Design’s on-going
objective is to observe and
report the latest break-
throughs in EOEM technology.
By providing this information,
Electronic Design has been the
‘ strategic partner of system designers
and suppliers for the past 45 years,
helping to bring them together so
they can deliver more competitive
products to market faster.

ELECTRONIC DESIGN

Your Strategic Information Partner

APENTONPUBLICATION
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3-D SOUND
with only two
speakers...

Jrom a mono or stereo audio source

The NJM2178 is a stand-alone monolithic sSrs (@) three dimensional sound IC with analog
signal processing. The NJM2178 is suitable for application in Computer, TV, Radio, Electronic Game,
Keyboard, Musical Instrument, Home Sterea and other typical Audio Systems. The NJM2178 uses
analog signal processing derived from a patented Sound Retrieval System technology developed by
SRS labs to achieve a “three dimensional” audio image from only two standard speakers.

+ Fospnss ~F 0A I &
F Ures or e Bom

* Mono and Stereo Signal enhancement * SRS, 3D-MONO, by-pass mode selection

e Wide Dynamic Range (>110 dB) * Single supply, wide operating voltage 4.7v-13v

* Low output noise (—90 dBu typ.) * Low supply current (SRS mode, 10mA typ.)

* Low distortion * 30 pin SDMP (SMT) and SDIP (thru-hole) package
 CENTER and SPACE control ® [ ow cost solution

Evaluation boards available only to qualified SRS licensed manufacturers.
Visit our web site: www.njr.com

A SUBSIDIARY OF NEW JAPAN RADIO COMPANY, LTD.
440 East Middlefield Rd. * Mountain View, CA 94043
Phone (415) 961-3901 ¢ Fax (415) 969-1409 e e-mail: sales@njr.com

READER SERVICE 169
SRS and the SRS symbol SRS (@) are registered trademarks of SRS £-abs, Inc. in the United States and selected foreign countries
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Welcome to the
LatticeISP™ Revolution

Sales Literature Support Index

Take the Tour!
See how Lattice |
ISP products can - !
save you time !
and money! '

Click Here!

http://www.latticesemi.com

PHILIPS

Philips Semiconductor New

Product Feature of the Month
Employment Opportunities Techmcal

Documentation

) Let’ wake. things betfer

http

g

“On-Line” & “Easy To Find"
Interconnect Components - Electronic Hardware

MILL-MAX MFE. CORP
100 Pis Waliew Bead, P O Dex 300 Oywtr Doy, Wew Yo 11771
Phone SUA24008  Tix AR AT

http://www.mill-max.com About News © Standard Custom Global Contact
Keystone fvents Products| |Capabilities| |Distribution Us

WebSite: http://www.keyelco.com TIf: (800) 221-5510



ELECTRONIC DESIGN CATALOG/LITERATURE REVIEW

NEW CRYSTAL OSCILLATOR CATALOG

Champion Technologies’
new crystal oscillator cata-
log features technical infor-
mation, electrical specifica-
tions and mechanicals for its
newly expanded offering of
frequency control products;
featured are Champion’s low
cost clock oscillators and
VCXOs, plastic SMT clocks,
SMT crystals, SMT VCXOs
and TCXOs and high fre-
quency TCXOs. 847-451-
1000 or 800-888-1499,
Fax: 847-451-7585. Website:
www.champtech.com

CHAMPION TECHNOLOGIES,

MAGNETICS

A/D Electronics' free Mag-
netics catalog offers 22
pagesf standard and cus-
tom magnetic products. The
design engineer can obtain
complete specs., dimen-
sional drawings and evalua-
tion samples upon request.
A/D Electronics also sup-
plies a variety of intercon-
nects for the OEM. Techni-
cal Support contact: A/D
Electronics. Phone: (253)
851-8005 or Fax: (253) 851-
8090. Website: www.adelec-
tronics.com

A/D ELECTRONICS

CIRCLE 250

NEW .100" PITCH SINGLE SIGNAL

Meritec Assemblies accu-
rately control analog & digi-
tal signals for applications
with 3ns to sub ns edge rates,
matching requirements for
controlled impedance, high
speed & low crosstalk. SSI
terminations available in
both single & multiple con-
figurations to mate with
.025” backplane pin fields &
industry standard harders.
Cables with impedances
from 50 to 100 ohms avail-
able for use in single & differ-
ential mode applications.

MERITEC

GIANT NEW SWITCH CATALOG

APEM’s new 420 page full-
line catalog is packed with their
switch offerings. New products
added: toggles, rockers, push-
buttons, tacts, keys, industrial
controls, DIPs, rotary DIPs, mi-
cro-limits, pushwheels, slides,
keyboards, sealing boots. Many
state-of-the-art switch models
featuring process compatibility,
surface mounting technology &
electrostatic discharge with-
standing. APEM Tel: 718-246-
1007, Fax: 718-245-4531, URL:
http/iwww.APEM.com
E-Mail: info)@APEM.com

HIGH-PERFORMANCE RELAYS

A 56-page product guide
provides detailed specifica-
tions and features on com-
munications, instruments,
broad line of hi-rel space re-
lays, to -5, .100 grid, half
size 10 amp, half size latch-
ing, MFW-RD-RFK-RFB,
timers, sensors, and solid
state relays. Call (704) 628-
1711,

1l L ekl
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COMMUNICATIONS INSTRUMENTS, INC.

SOLLANOVW

30 MHz WAVEFORM GENERATOR

The DS345 creates synthe-
sized (DDS) sine, square, tri-
angle and ramp waveforms
with 1uHz frequency resolu-
tion. Arbitrary waveforms of
up to 16k peints with 12 bit
resolution can also be gener-
ated. Capabilities include AM,
FM, PM and burst mode as
well as linear and logarithmic
frequency sweeps. The GPIB
and RS-232 interface option
provides easy communication
with computers and includes
software for creating arbitrary
waveforms. DS345 Function
Generator — U.S. List Price
$1.595. Call (408) 744-9040.

=

D5345
30 MHz Synthesized
Function Generator

CIRCLE 251

STANFORD RESEARCH SYSTEMS

APPLICATION NOTE

Covers how to make safe
and reliable measurements
on switching power supplies
operating on line. Includes
such difficult measure-
ments as upper gate drive
and transistor saturation
characteristics. Tells how to
quantity measurement cor-
ruption caused by high dv/dt
common mode. 1-800-376-
7007

PREAMBLE INSTRUMENTS

POWER SUPPLY
ASUREMENTS
Upper Gate Drive etc.

USING THE

1855 DIFFERENTIAL AMPLIPER
TO MAKE SWITCHING POWER
SUPPLY MEASUREMENTS

M

CIRCLE 254

RELIABILITY PREDICTION

Catalog describes the
RelCalc2 software package,
which automates Mil-
HDBK-217 or Bellcore on
your PC, and allows quick
and easy reliability analy-
sis of your electronic prod-
ucts. Phone: (818) 991-
0057, Fax: (818) 991-1281

T-CUBED SYSTEMS

CIRCLE 256

WE SHIP PROTOS SAME DAY

Imagineering specialized
in FAST TURNAROUND,
High Quality. Multi-layer,
FR4 PC Boards. Other Ser-
vices include SMOBC &
LPI, Bare Board Electrical
Testing. Gold/Nickel Plat-
ing, Scored Panels, Blind &
Buried Vias. Complete
CAD/DFM Service. UL ap-
proved and more.

Tel: 847-806-0003
FAX: 847-806-0004.

IMAGINEERING

LOW COST 16-BIT CONTROLLERS

Easy to program in Bor
land/Microsoft C/C++. Low
Cost, High quality, Reliable,
Compact, Made in U.S.A. More
than 20 controllers with ADC,
DAC. solenoid drivers, relay,
PC-104, PCMCIA, LCD, DSP
motion control, 10 UARTS, 100
1/0s. For industrial control,
test, and data acquisition. Cus-
tomer boards design. Save time
and money. Phone: 916-758-
0180, FAX: 916-758-0181
tern@netcom.com
http//www.tern.com

TERN, INC.

CIRCLE 262

MULTILAYER PROTOTYPE

FREE T & M PRODUCTS CATALOG

The 1997 catalog from
Lecroy offers complete tech-
nical information and pric-
ing on our complete line of
digital oscilloscopes. Also
included are technical ap-
plication notes covering
many topics.
1-800-4LECROY

LECROY

ADHESIVES AND SEALANTS

Master Bond Inc., Hack-
ensack, NJ manufactures
over 3000 grades of adhe-
sives, sealants and coatings.
Line cosists of epoxies,
anaecobics, cyanoacrylates,
silicones and acrylics. One
and two part systems are
available. Tel 201-343-
8983

Award winning quick
turn multilayer prototype
manufacture specializing in
24 hour to 5 day turns, for
commercial and milspec
boards (Milp-55110E) on
FR4 and polyimide materi-
als. Our capabilities also in-
clude “blind and buried”
vias, full body gold, carbon
baste, metal core boards,
small hole drilling, and net
list testing.

PROTO EXPRESS

“ NEW OEM POWER SUPPLY CATALOG

Deltron's full line catalog
presents many new products
including 1kW to 7.5kW T Se-
ries power factor corrected
front ends for telecommunica-
tions systems, DeviceNet
power modules, new genera-
tion modular F Series 0.99
power factor corrected switch-
ers and Moduflex® M Series
switchers. The catalog also de-
tails a full complement of time
tested hi-grade industrial and
commercial power supplies
For free copy call 800-523-2332
or fax 215-699-2310

FREE CD-ROM ON DSP

Visit the GO DSP website
at www.go-dsp.com for a
tfree demo CD-ROM & info
on Code Composer DSP
code development tools.
Benefit from features in
your IDE like: visualization
of your memory and CPU
config, code generation to
set up your project infras-
tructure, 3D data visualiza-
tion, visual profiler and
more.

GO DSP CORPORATION

CIRCLE 252
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INDUSTRIAL PC POWER SUPPLY

ICP Acquire Inc. is a man-
ufacture of single Board
computers, provide Back-
plane, rackmount chassis ,
and Industrial Power sup-
plies. Including: 3-20Slot
BP, 386/486/Pentium SBC,
3-20Slot chassis, DC-
12V/24V-48V PS and 85-
265V AC PS. Contact Allen,
phone: 650-967-7168

ICP ACQUIRE, INC.
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OFF-THE-SHELF-OPTICS

Free 130 page product
catalog from Rolyn, largest
supplier of off-the-shelf op-
tics. 24 hour delivery of sim-
ple or compound lenses, fil-
ters, prisms, mirrors,
beamsplitters, reticles, ob-
jectives, eyepieces & thou-
sands of other stock items.
Custom products & coat-
ings also. Phone: (626)915-
5707, Fax: (626) 915-1379

ROLYN OPTICS CO.

R OLYN

Ferias Boasanr

®
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A WEALTH OF SWITCH INFORMATION

Grayhill’s 320 page cata-
log provides you with elec-
tromechanical switch data,
reference material, dimen-
sional drawings and photos.
Catalog No. 1 includes infor-
mation on DIP Switches, Ro-
tary Switches, Keyboards
and Keyboard Modules. The
detailed information allows
the catalog user to select the
proper product for their ap-
plication right down to the
part number. Phone: (708)
482-2131, Fax: (708)354-
2820

GRAYHILL, INC.

COMET IN- CIRCUIT EMULATORS

American Arium has been the
primary market supplier of Pen.
tium® processor In-circuit Emula
tors since 1991. In 1995, the com-
E:y introduced their Pentium®

In-circuit Emulator. Recently,
American Arium announced the
release of Comet In-Circuit Emu.
lators. These were apecifically de-
signed for the embedded software
developer, with special attention
paid to the 66Mz real-time trace
engine and ultra-accurate break-
points. The Comet ECM-54 is a
portable low cost solution which
provides processor control
through the Intel defined, JTAG
debug port. Comet TRC-54 is a full
featured In-Circuit Emulator with
American Arium Data Capture
Technology.

AMERICAN ARIUM

Save time and money..
Our controllers are ideal for
control, test or data acquisi-
tion applications with a mix
of analog/digital/ 1/0, re-
lays, RS232/485 serial
ports, LCD/keypads, & pro-
grammed with Dynamic
C™ . From $79, Qty. 1
(916)757-3737, or Fax: (916)
753-5141. For 24 Hr. data,
call from YOUR Fax: (916)
753-0618.
http://www.zworld.com.

Z-WORLD ENGINEERING

Pentiunf Processor
In-circuit Emuiators

CIRCLE 271
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DEVICE PROGRAMMERS & HANDLERS

The Data 1/0) catalog is
the direct-order source of af-
fordable tools for users of
programmable devices.
From design software to de-
vice programming and au-
tomated handling systems,
the Data 1/0 catalog offers
unbeatable values on the
high quality tools you need.
Call 1-800-332-8246, ext.
806

DATA I/0

REVOLUTIONARY DSP TOOLS

Code Composer V5 is an
IDE like MS-Visual C++ &
built for DSP. In addition to
editing, building, debug-
ging, profiling, graphical
signal analysis & visual pro-
ject manager, it also in-
cludes Visualization of the
Memory and CPU config,
Code generation to set up
the code framework, 3D
data visualization, work-
group development & more.

GO DSP CORPORATION

Teltone's 224-page Data-
book features a wide range of
products for network inter-
face applications, including:
DTMF Receivers, DTMF
Transceivers w/Call Progress
Detection, MF Trunk Signal-
ing ICs, Call Progress Tone
Detectors, Line Sensing Re-
lays, test tools including
Telephone Line Simulators
and ISDN Line Simulators,
application notes, and more.
For your copy call 1-800-426-
3926 or 206-487-1515, E-mail
at info@teltone.com

TELTONE

]
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W65C02S - BASED PRODUCTS

Western Design Center's
product selection and devel-
oper guide describes our
65C02-BASED CMOS low
power IC microprocessors
Included is informatior
about our chips, boards and
licensable cores.

www.wdesignc.com.

WESTERN DESIGN CENTER

ON-LINE CATALOG

Visit http://www keyelco.com
and quickly locate up-to-date
Electronic Hardware and
Interconnect Components. Web-
site includes photos, drawings,
specifications. Listings include
PCB Components & Hardware,
Interconnect Components, Bat-
tery Connectors & Holders, Me-
chanical Hardware,

spotlight. General information
such as capabilities and ISO
9002 are clearly defined. Call:
718-956-8900, Fax: 718-956-
9040, E-mail: kec@keyelco.com

Panel |
Hardware, monthly product |

mq_w_-__—-mn

PRODUCT SLBCTHN AND
DEVELOPER OUIS
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“On-Line” & “Easy To Fing”
¢l Components - Electronic

tpifiwww. keyelce.com Tili (804
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KEYSTONE ELECTRONICS CORP.

ELECTRONIC DESIGN CATALOG/LITERATURE REVIEW

TEST AND MEASUREM

Just because your budget
is limited doesn’'t mean
your test equipment has to
be limited, too. By leverag-
ing technology from HP’s
high-performance instru-
ments, the HP Basic Instru-
ments collection offers tools
that fit your budget without
compromising quality.
You’ll find all the funda-
mentals, from power sup-
plies to DMMs to scopes.
Call (800) 452-4844, Ext.
1831.

HEWLETT-PACKARD CO.

VLSI INTERCONNECTION SPECIALISTS

Call for a complete range
of Interconnect Solutions
including hundreds of Pro-
totyping Adapters, Test
Probe Adapters, Program-
ming Adapters and many
other interconnect devices.
for fully compliant surface
mount interconnect test
adapters, we offer a wide se-
lection of high quality solu-
tions. We also have quick
turn custom design services
for unique solutions in
packaging.

IRONWOOD ELECTRONICS

TANNER TOOLS PRO™

Tanner Research offers
powerful, easy to use,
PC/MAC/Unix design tools
for 1IC, MCM and MEMS ap-
plications. Output CIF &
GDSIL. Send for free demo
and literature, or download
from our web page at www. ¢
tanner.com. PH: 818-792-
3000, Fax: 818-792-0300,

Email:sales@tanner.com

TANNER RESEARCH

6050 1/0 With 1/Q
Octagon Systems has intro-
duced a new family of single
card industrial computers
called the PC Microcon-
troller Series. The card fam-
ily combines the industry
standard PC architecture
with industrial-class 1/0
and an extensive suite of
embedded software in a
small 4.5 X 4.9 package
rated from - 40° to 85° C.

OCTAGON SYSTEMS

REVISED 1998 SWITCH CATALOG

The familiar E-Switch cal-
alog has been revised, in-
cluding new lines of sealed,
illuminated pushbutton;
illuminated rocker; slide;
and SMT pushbutten
switches. Specifications,
technical schematics, order-
ing information for pushbut-
ton, toggle, rocker, power,
lever, slide, and rotary are
included. Phone: 612-564-
3525, Fax: 612-531-8235,
http/iwww.e-switch.com,
info@e-switch.com

E-SWITCH
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Tanner Tools Pro
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Pentek’s new pocket-size
Guide provides capsule spec-
ifications and functional
block diagrams on our VME,
PCI, PMC and VXI product
lines. Get the latest informa-
tion on our line of DSP pro-
cessors; our new 'C60x,
'C80x and SHARC boards,
advanced I/0O peripherals;
world-class software tools.
For your free copy, email or
call (201) 818-5900 ext. 803.

GESPAC intelligent mo-
tion controller uses a
40MHz MC56002 DSP to
control 2 or 4 DC, AC or
brushless motors. Versions
of the board are available
for the VME, G-64 and soon
for the ISA and Compact-
PCI buses. The board comes
with a powerful PC based
software package that helps
you automatically deter-
mine the mechanical char-
acteristics of the drive as-
sembly and more.

GESPAC

A four-color Solid Bearing
Slides catalog is now avail-
able, featuring General De-
vices’ complete line of Chas-
8is Trak® solid bearing
slides. The slides provide
high resistance to shock and
vibration. Special lengths,
extensions and hold pat-
terns are available upon re-
quest. Call: 1-800-626-9484,
Fax: (317) 898-2917, E-mail:
www.gendevco.com

The 7th edition Apex
Power Integrated Circuits
i data book contains com-
| plete product data sheets
and applications notes for
Apex Microtechnology’s
power Amplifier PWM
Amplifier and DC/DC
Converter product lines.

Call: 1-800-862-1021;
Fax: 1-520-888-3329 Email:
Prolit@TeamApex.com

Microtec's Spectra devel-
opment system combines our
renowned development tools
—including the XRAY debug-
ger and C & C++ compilers
with VRTX, the most proven,
robust RTOS in the industry.
Spectra’s host-based ap-
proach addresses the full
range of embedded applica-
tions from resource con-
strained devices with no
real-time operating system
requirements up to the most
complex multiprocessor sys-
tems. www.microtec.com,
1-800-950-5554

MICROTEC

| S—

i GENERAL DEVICES CO., INC.

POWER INTEGRATED CIRCUITS

Bo

http://www.pentek.com

e-mail: pentek@info.com CIRCLE 276
PENTEK, INC.

MOTION CONTROL CATALOG
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CHASSIS TRAK” SLIDES CATALOG

SPECTRA® DEVELOPMENT SYSTEM

EMBEDDED
SOFTWARE

Speclm

Taay

DEVELOPMENT
SOLUTIONS
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CRYSTALS & OSCILLATORS

The 1997 International
source Book offers detailed
specifications on Ecliptek’s
through-hole and surface-
mount crystals and oscilla-
tors. Visit our internet site
at http://www_ecliptek.com.
Phone: (714) 433-1200, Fax:
(714) 433-1234, or E-mail:
ecsales@ecliptek.com.

ECLIPTEK

FAST TURNAROUND PROTOTYPES

Accutrace offers the Best
Quality along  with
Excellent Service and Best
Turnaround Time. Our
capabilities include SAME
DAY Prototypes, Instant
Quotes, SMOBC & LPI,
Scored Panels, Electrical
Testing, SMT & Thru Hole,
Complete CAD/DFM, Gold/
Nickel Plating, Blind &
Buried Vias, UL Approved
and more.

Tel: 408-748-9600,
Fax: 408-748-1982

ACCUTRACE INC.

THE SMARTEST PROGRAMMER

The catalog covers our
entire product line and in-
cludes comprehensive sup-
ported device listings, all
available options and fea-
tures, and a complete price
list. For information, call
Yvon J. Blais Phone: (407)
649-3335, FAX: (407) 649-
3310

DATAMAN

i

SAME DAY £
°

o
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HI PERF CABLE ASSEMBLIES

Brochure for engineers
needing to know the current
level of advanced capabili-
ties in the integrated design

and manufacture of micro- B2

miniature cables and high
density terminations.

SHARP FIFOs

First-in, First-out memo-
ries are just the stuff the no-
nonsense design environ-
ment of the '90s is meant to
build on. Used as data
buffers between systems op-
erating at different speeds,
FIFOs conserve valuable
board space, streamline de-
sign tasks and reduce sys-
tem cost. Sharp's new 1997
IC Short Form Catalog is
packed with information
about Sharp FIFOs.

SHARP MICROELECTRONICS

El[ﬂTllllNll: DESIGN CATALOG/LITERATURE REVIEW

1998 PRODUCT SELECTION GUIDE FREE VMIC PRODUCT CATALOG

VMIC’s Product Sum-
mary Catalog features the
world’s widest selection of
VMEbus [/O0, VMEbus
CPU’s, Real-Time Net-
works using VMIC’s reflec-
tive memory products for
VME, PCI, PMC, Multibus,
10Works component soft-
ware, and a host of other
products designed to pro-
vide complete, open solu-
tions from one vendor.
Phone: 800-322-3616.
http://www.vmic.com

PROTOS IN 12 HOURS...

Keep up with the Global
Pace...On Time Every Time, as-
sisting you to stay ahead of the
fast moving. Electronics Indus-
try. Single/multi-layer FR4 Proto-
type P.C. Boards in 12 hours to 5
day turns. Other services include:
Surface Mount & Thru Hole As-
sembly. Prototype & Production.
SMOBC & LPI. Gold/Nickel plat-
ing. Scored Panels. Single to Mul-
tilayers. Electrical Testing. In-
stant Quotes. UL Approved. Tel
847-290-9900. Fax: 847-290-9901

ONTIME ELECTRONICS

ENCLOSURES & ACCESSORIES

Bud Industries’ new
Standard Products Catalog
provides technical data and
ordering information on
over 3,000 products ranging
from large relay racks and
cabinets to desktop and
portable instrument cases
including a full line of
NEMA and other plastic en-
closures. Also included is
information on computer
workstations, custom fabri-
cation and a wide range of
enclosure accessories.

BUD INDUSTRIES, INC.

FREE! FREE! FREE!

Xicor’s broad line of in-
the-system programmable
semiconductor integrated
circuits retain information
even when system power is
lost or turned off. In-the-
system programmability
telecommunications,
consumer, computer
industrial, automotive and
military products to adapt
to changing software and
operation environments.
Call (408) 432-8888 Ext.
3336.

Skewclear® high bandwidth
parallel pair cable assemblies
from Amphenol are ideal for a
wide range of critical applica-
tions, including SCI, Super
HIPPI, LVDS, and fiber chan-
nel. with faster clock speeds
and shrinking skew budgets,
SKEWCLEAR® provides four
times less skew than standard
cabllng Amphenol s advanced

LR
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g tech gy, precision
wrmmanon and factory skew-
testing assures reliability in
every cable.

AMPHENOL
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SINGLE CONVERSION CATV TUNERS

Designed for reception of
modulated digital data
streams, CASD-series
tuners are ideal for con-

sumer set-top or PC add-in |

receivers. They feature PLL
tuning, 62.5 kHz step sizes
and low noise, with a re-
turn-path low pass filter in
some models. F connector
and PCP pin inputs avail-
able. Call 800-642-0261 for
product information. For
details via FASTFAX, call
800-833-9437, ext. 3000

SHARP MICROELECTRONICS

HARTMAN DIVISION

Hartman Division of CII
Technologies provides high-
reliability electrical contac-
tors, relays and protective
units for missiles, military
and commercial aircraft,
and ground support equip-
ment.

KILOVAC
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HIGH-SPEED FOUR OUTPUT DRIVER IC

Unitrode Corporation’s
UCC3776 is a versatile, high
speed, high-current four out
put driver IC intended to drive
the gates of power MOSFETs
in a variety of switchmode
power supply, motor drive and
power management applica-
tions. An extremely robust
driver IC, the device is ideal for
such applications as power
MOSFET switches, IGBTSs,
small motors, solenoid and ac-
tuator drivers, PIN diode mod-
ulators and attenuators. Con-
tact: Aung Thet Tu at (603
424-2410, Fax: (603) 429-8963

UNITRODE CORPORATION

UCC3776
‘\ Quad High Speed

CIRCLE 318

KEY SWITCHES SURVIVE

Low-profile tactile key
switches with through-hole
and surface-mount termi
nals are sealed to withstand
wave-soldering and clean-
ing processes. Surface-
mount models also tolerate
reflow, vapor phase, hot-
stamp, and laser soldering.
The Rafi Racon 8 is approxi-
mately 5-mm high by 8-mm
square; the Racon 12 is ap-
proximately 5-mm high by
12-mm square with an op-
tional plunger to increase
the height to 12.5mm.

C&K COMPONENTS INC.

“X86 and 683xx/HC16 Design Tips”

Free application note
shows how to use in-circuit
emulation to isolate real-
time events. Set clock-edge
triggers, and then use trace
to display system status
and the source code leading
up to the event. For immedi-
ate response: WEB page:
www.microtekintl.com
Voice: 800-886-7333

MICROTEK INTERNATIONAL

o To Find Clock-Eoge Suge
Weing - Ciruut Bmuister Bvert Trggers
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MODEL TECHNOLOGY

Model Technology offers
simulation solutions for
VHDL, Verilog and mixed-
HDL on Workstation an PC
platforms. Model Technol-
ogy provides technology-
leading solutions for all
your ASIC and FPGA
needs. Model Technology’s
suite of HDL tools are fully
compliant with leading in-
dustry standards. For more
information, call 503- 641-
1340 or visit our home page
http://www.model.com

MODEL TECHNOLOGY

MicroSim® DesignLab

Interface Technologies
distributes Version 7.1 of
MicroSim Designlab and
MicroSim Pspice A/D with
Schematics. Version 7.1
supports long file names in
Windows 95 and Windows
NT, includes DXF export,
enhanced simulation
libraries, library browser
and search engine, and
automated move, select and
edit in MicroSim PCBoards.
Call 1-800-357-1636 or
browse htip://www.i-t.com
for more information.

INTERFACE TECHNOLOGIES

The new 36-page Vicor
Express catalog, VE19, de-
tails the latest selection of
AC-DC and DC-DC power
components and complete,
configurable power supplies
available from Vicor Corpo-
ration, 23 Frontage Road,
Andover, MA 01810. Con-
tact Kathryn Johnson at
(800 735-6200.

VICOR CORPORATION

KEPCO 1998 POWER SUPPLIES CATALOG

New 182 4-color pages pro-
vide engineering specifications
on 4 categories of a-c to d-c
power supplies. Instrumenta-
tion power: analog, digital
Modular power: industrial, com-
mercial. Special-purpose: plug-
in hot swaps, battery chargers.
Custom power assemblies:
hard-wired, user-configured.
Tutorial explains programming
capabilities. Tel: 718-461-7000;
Fax: 718-767-1102. E-mail:
hq@kepcopower.com URL:
http/iwww. kepeopower.com

MINI-CIRCUITS FREE 1997 RF/IF

Mini-Circuits brand new
760 page RF/IF Designer's
Handbook is now available
for distribution worldwide.
The handbook is loaded with
fresh design and applications
information, such as modern
surface mount techniques,
practical articles about
VCO’s, ERA MMIC ampli-
fiers and more, answers to
frequently asked questions,
definitions of terms, conve-
nient selection guides and
handy conversion charts.

MINI-CIRCUITS

V-System/PLUS
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VERO INTEGRATED PACKAGING (V.I.P)

VENT RAK® CABINETS/RACKS CATALOG

A four-color catalog details
the Vent Rak® cabinets and
racks, including applica-
tions and diagrams. The
cabinets and racks are
made of cold rolled steel,
stainless steel or alu-
minum. Call: 1-800-626-
9484, Fax: (317) 898-2917,
E-mail: www.gendevco.com

GENERAL DEVICES CO., INC.

EMBEDDED SINGLE BOARD COMPUTERS
RLC. e

Complete selection of em-
bedded Single Board Com-
puters and 1/0 boards in-
cluding 188EB and 386EX
Single Board Computers,
Serial 170, Parallel 1/0,
Analog I/0, Opto 1/O, Reed
Relay, RS-232, RS-485 net-
works and LCD Display, all
with complete software
drivers. For more informa-
tion, call 1-888-RLC-TECH
or visit our web site at
http://mwww.RLC.com

VERO Integrated Packag-
ing Brochure details VERO
Integrated Packaging
(V.1.P) engineered solutions,
including complete custom,
fully wired systems (e.g.,
VME chassis, VXI main-
frames) and off-the-shelf,
modified or full custom
system packaging.
1-800-642-VERO
Fax: 203-949-1101; email
vero@vero-usa.com; Inter-
net: www.vero-usa.com

VERO ELECTRONICS, INC.

A new Product Selection
Guide by Sumitomo Metals In-
dustries lists the features and
functions of a variety of SMI
image processing LSis. Handy
charts detail all capabilities:
convolution, morphology, scan
conversion, zoom and rotation,
blob analysis, template match-
ing, other processing func-
tions. At higher speeds, lower
costs and innovative technol-
ogy available either off-the-
shelf or custom, find the SMI
image processor perfect for
your project. 1-800-392-4447

CIRCLE 291
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SUMITOMO METALS INDUSTRIES

DATA CONVERSION AND CLOCKS

Micro Networks Corp
short form catalog covering
standard data converters
and frequency control prod-
ucts. Products are designed
for commercial, industrial,
and military applications in
computers, communica-
tions and control circuits
Phone: (508) 852-5400

MICRO NETWORKS CORP.

CIRCLE 326
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FREE PRODUCT HANDBCOK

Completely updated and ex-
panded. The CDI product hand-
book provides full clectrical and
mechanical specifications on
hundreds of standard power
conversion products, including
230 new models. Also included:
a 50 page application guide
with in-depth information on
power conversion topics includ-
ing product testing, theory of
operation, distributed power
systems, thermal characteris-
tics, safety/ reliability ap-
provals. Tel: (508) 559-0880
Fax: (508) 559-9288

CONVERSION DEVICES, INC.

AUTOMOTIVE RELAYS

Siemens automotive
relays, flashers and motor
reversing modules are de-
scribed in this 40-page cata-
log. Plug-in, bracket mount
and PC board models with
contact ratings up to 70A.
Many termination, contact
and enclosure options are
offered.

Fax: 812-386-2072; e-mail:
info@gec.siemens.com

-

raas b s ety
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SIEMENS ELECTROMECHANICAL

PRECISION SWITCH FOR APPLICATIONS

New Catalog 106 has 80
pages featuring new sealed
snap-in rockers and toggles
with available illuminated
indication, plus an in-depth
line of precision pushbut-
ton, toggle, rocker, limit and
basic switches. Sealed and
unsealed construction. In-
dustrial, commercial and
military grades. Environ-
ment-free sealed. Sub-sub-
miniature, subminiature,
miniature and standard
sizes.

OTTO CONTROL
FREE EDA CD-ROM
OrCAD’s new Desktop
Solutions CD includes prod-
uct overview, detailed data
sheets and working demo
versions of OrCAD’s 32-bit
Windows software- includ-
ing new OrCAD Express
and Capture Enterprise
Edition. Order today by
calling 1-800-671-9505 or
visit our website at www.or-
cad.com

CIRCLE 310

APPLICATION SPECIFIC INTERCONNECT GUIDE

Samtec’s  Application
Specific Product Group can
quickly design modified and
custom interconnects. This
guide provides an overview
of the capabilities, including
contact and pin modifica-
tions, modified & custom in-
sulator bodies& special ser-
vices such as custom plating
and packaging, and shows an
extensive array of example
interconnects. For informa-
tion call 1-800-SAMTEC9.
Fax: (812) 948-5047

SAMTEC INC.

cATION sPECIF
B-ONNECT 6018
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“No-Power” Cholesteric Crystal Displays

Kent Displays’ brochure
details the benefits of
No-Power™ Reflective
Cholesteric Liquid Crystal
Displays. This technology
requires no energy to main-
tain an image. Displays
have wide viewing angels
and are flicker free. Call
(330) 673-8784.

"

SHKENT M.
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KENT DISPLAYS

NEW SHORT FORM CATALOG

Omron's Control Compo-
nents Short Form Catalog
contains 200-plus pages of
relays, switches, photomi-
crosensors, card readers,
photoelectric sensors, power
supplies, totalizers, digital
displays, temperature con-
trollers and timers. Call 1-
800-55-OMRON. E-mail:
SFC2_EDLit@omron.com

CIRCLE 305
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OMRON ELECTRONICS, INC.

Partnership Innovation Technology

Techron’s medical prod-
PARTNERSHIP :
."’.

ucts brochure provides in-
T

formation about the compa-
nies capabilities as a
supplier of gradient ampli-
fier systems. Two new com-
panion data sheets list
specifications for the
TEC7782 gradient ampli-
fier and 8700 gradient am-
plifier systems. For infor-
mation visit our web site at
www.techron-amps.com,
call: 219-294-8300 or e-mail
to techron@crownintl.com.

TECHRON

GPIB DATA SHEET
The 1997 GPIB for PCM-
CIA and ISA data sheets
from INES, Inc., are packed
with the necessary informa-
tion to help determine what
type of GPIB card is best
suited for all applications.

TECHNOLOGY

TECHRON
CIRCLE 308
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INES, INC.

TRANSFORMER CATALOG

Signal Transformer Co.,
an operating unit of the In-
silo Technologies Group,
has just released a new 40-
page, 4 color catalog that is
an ideal reference source for
engineers and buyers. sig-
nal Transformer offers the
most extensive line of 50/60
Hz transformers available
in a power range of 1 VA to
10 KVA.

P i
100100100007

CIRCLE 325

SIGNAL TRANSFORMER

FACTOR PFC

The compact, 200W PFC
Series switcher provides a
0.99 power factor corrected
input with 2-48V main out-
put. three additional, fully
isolated outputs each pro-
vide 5,12,15,0r 24 VDC.
Phone: 800-4-XENTEK.
Fax: 760-471-4021

NEW SWITCHING REGULATORS

Power Trends, Inc. has re-
leased a new 80 page full-
line catalog for its complete
line of Integrated Switching
Regulators and DC to DC
converters. the catalog intro-
duces significant new prod-
ucts along with extensions to
existing product lines. Com-
plete specifications, photos
and standard applications
are provided for each prod-
uct along with mechanical
configuration options and
ordering information.

POWER TRENDS, INC.

1998 Instrumentation Catalogue

The National Instru-
ments 1998 Catalogue fea-
tures hundreds of products |
for computer-based mea-
surement and automation.
Some of the new products in
the 1998 Catalogue include
our new PCI line of
PCl-based modular instru-
mentation products, the lat-
est version of LabVIEW
graphical programming
software, and our IMAQ
imaging and analysis soft-
ware and hardware.

NATIONAL INSTRUMENTS

PLUG-N-PLAY CONTROLLER

Fairchild Semiconductor
unveils a versatile Plug-n-
Play controller that alse
supports Non-Plug-n-Play
platforms like Windows-NT,
DOS, Windows 3.1, UNIX,
Novell and others. The
NM95MS18 is the first PnP
controller to allow several
cards to share a single inter-
rupt channel, consistent
with the PC’ 97 recommen-
dations laid out by Microsoft
Corporation. For more infor-
mation and samples, call 1-
800-272-9959

Plug-n-Play
Solution for

-~

A

Systems
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FAIRCHILD SEMICONDUCTOR

BATTERY HOLDERS
Featured products: SMT
button cell holders, battery
snaps, case hardware, com-
puter clock back-up holders,
multi-cell holders with cov-
ers, auto cigarette lighter
plugs. For computers,
alarms, controls, instru-
ments, toys, appliances, ect.

CIRCLE 315
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DIFFERENTIAL MEASUREMENTS
A discussion of sing;e- |

ended and differential scope

measurements on ground

referenced and floating sig- DIFFERENTIAL?

nals. differential amplifier

characteristics such as com-

mon mode rejection ratio U"mi‘;‘gmﬁ

and commen mode range MEASUREMENT

are covered. 1-800-376-7007 CAPABILITY IN
OSCILLOSCOPES

W
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PREAMBLE INSTRUMENTS

PRECI-DIPS NEW SHORTFORM CATAI.OG
Preci-Dip’s Shortform Nbr
108 describes new contact tech- ontere 104
nologies in machined version 8 Con .
{superior strength/precision!} K Sockets
available as: SLCT spring :ndlmnuonm

V-SYSTEM/VLOG
Model Technology offers
simulations for VHDL, Ver-
ilog and mixed-HDL on
workstation and PC plat-
forms. Model Technology
provides technology- lead-
ing solutions for all your
ASIC and FPGA needs.
Model Technology’s suite of
HDL tools are fully compli-
ant with leading industry
standards. For more infor-
mation, call 503-641-1340
or visit our home page
http://www.model.com

MODEL TECHNOLOGY

VXI PRODUCTS

The new HP Systems
Builder’s source includes com-
prehensive technical informa-
tion for the most complete selec-
tion of test system components

CIRCLE 317

plated machined male contacts
(gold on pin, tin on termina-

tion); CPFT compliant press-

fit contacts with re-designed
geometry and improved perfor-
mance. The catalog contains a
complete overview with main
features, technical data, and a
product line table.

loaded miniature Hi-Rel
=i
94 ,,fé

contacts; BI-BLOC selectively
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ilable. Test system and VXI
components, HP VEE—the |
graphical programming lan-
guage for test engineers, and
custom system integration ser-
vices are detailed for solutions
in electronic manufacturing
test and data acquisition appli-
cations ranging from telecom-
munications to automotive. For
FREE catalog and CD-ROM,

YOUR CATALOG COULD BE HERE

For information regard-
ing this gection, circle the
number below, or call your
local sale representative.
Our SALES Offices are in
the back of the magazine.
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YOUR COMPANY

80186, 80196, 8051 EMULATION
Signum Systems has re- ' su,Nuu I 51C VUM fa1 Cov ot Losrtenion s ]| '

leased its 1996 catalog of in-
circuit emulators. This full l
B a |

line catalog includes Intel
processors, Texas Instru-
| s 5 B s |

ments DSP’s Zilog con-
trollers, and National Semi-
conductor HPC family. Call
(800) 838-8012 for informa-
tion. Internet address:
ww.signum.com

|
|

CIRCLE 319 e CIRCLE 320 CIRCLE 321
PRECI-DIP HEWLETT-PACKARD SIGNUM SYSTEMS
|
I S N S |
_________________ =
1997 Proceedings Plgrt le
. PROCEEDINGS Order Form byl J€S121
roceedings OF THE
FOURTH
N ow ANNUAL 0O 1997 Proceedings: $175 + $10 s/h; # of copies
bmqg}le O 1996 Proceedings: $100 + $10 s/h; # of copies —
2L DO 1995 Proceedings: $100 + $10 s/h; # of copies ————
AVAI LAB lE Cm?gfzgkz%ng; O 1994 Proceedings: $100 + $10 s/h; # of copies
s O 1994/95/96 & 1997 Proceedings:  $295 + $28 s/h; # of copies

Sales Tax* —
TOAL —

*Sales Tax (CA, CT, FL, GA, IL, MA, MN, NJ, NY, OH, PA, W1, Canada residents add appropriate sales tax)

|
|
l NAME = _
A valuable tool for design | T — .
engineers of portable, | COMPANY.— : —
| nomadic, mobile, and | ADDRESS ———— — —
| omy = _STATE 7P
. | tr anspor table pr oducts. | Make checks payable to: PORTABLE BY DESIGN
-g'-.~ : O Check Enciosed DO MasterCard 0O Visa O American Express
= From low-power systems design to low-cost " ACCTNAME B - -
z solutions, the Proceedings of the Fourth Annual | etk - e
s Portable by Design Conference offers over 500 | SIGNATURE
z pages of vital, timely, and usable information : T . s ot -
= H ax of mail this form to:
2 for the portable OEM designer. PORTABLE BY DESIGN « 611 Route 46 West » Hasbrouck Heights, NJ 07604
§ I or call: 201/393-6075 « Fax: 201/393-6073 « E-mail: portable@class.org
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THE HIGHEST TECHNOLOGY [N MULTILAYER PROTOTYPES

Impedance Control Boards
Buried & Blind Vias
Polyimide Multilayer

Full Body Gold

VISIT OUR

PCMCIA

Metal Core & Thermobonded PCB's
Up to 22 Layers

Multichip Modules

NEW WEB SITE

L http //www sierrapro*oe press com |

1108 West Evelyn Avenue, Sunny vale, California 94086

Phone: (408)735-7137 - FAX: (408)735-1408 - MODEM: (408)735-9842
E-mail: protoexpress@internetmci.com

FTP Address: ftp:protoexpress.com

HIGHEST OVERALL CUSTOMER SERVICE RATING

CIRCLE 421

PROTO-TYPE P
BOARDS IN 12 HOURSC*

Modem your gerber data to us before 9 am EST
and receive your boards the next moming

\LSO AVAILABLE: *FOR MORE DETAILS,
Proto-Type to Production  CALL: (800) 499-9905
Quantities Tel' (847) 290-3697
SMOBC and LPI FAX' (847) 290-8691
Gold/Nickel Plating Modem: (847) 290-8694
Scored Panels
Single 1o Multilayers
Biind & Buned Vias

499
TheET VSCegRs

Instant Quotes o Mq
pEC\AY, v 757
pieces 4 “\?ay* L
S oays, s
\up‘p::’ o1 OVE PR%TO?E
VERNITE PROTOS CIRCLE 412

ELEGTRONIC
DESIGN

New Products/Services
Presented By The Manufacturer.
T Advertise,

Call Kimberly A. Stanger
At 201/393-6080

=i Fastest 12 bit
+Waveform Capture
- PDA12
T il
2channels @ 50 MS/sec
1ichannel @ 100 MS/sec
PCI Bus
DCo S0 MHz bandwidth
512k or 2M memory - expandable
200 MB/sec Auxillary Bus

Compatible System Components Available

e %’/}dé&

Tel:(909)738-3001 ¢ Fax:(909)734-4356
sales@signatec.com
http:/lwww.signatec.com

We Supply Solutions!

SIGNATEC CIRCLE 416

Modem Your

E Gerber Files To Us
Before 9:000m EST,

We Will Fabricate & Ship

The Boards Same Evening
Atse Ausilable: -

a Prototypes & Production Quantities 4 24 Hrs. Madems

a Selctive & Bondanke Gold |

4 Instant OQuotations |

4 SMOBC & LPI
a Single Through Mutiayer PCB's

NEXLOGIC

TECHN G I ES

3046 Scoft Bivd « Sonta Clora, CA 95054

320C25

In-Circuit Emulators

80196 « 8051 « 80186 » 28

DSP « HPC » 8085 » 2380

PROGRAM AND
DATA MEMORY

REAL-TIME
TRACE FILTERING

WINDOWS
& MOUSE

FREE USER SUPPORT
EXTERNAL UNIT WITH NO PLUG-IN CARDS
OUTSTANDING PERFORMANCE AT A REALISTIC PRICE

; - I THOUSAND DAKS, CALIFORNIA
& C ¥ \ [ \ r CALL: (805) 371-4608
\ - FAX: (805)371-4610

Small, SmaFg
& Analogy”

Ready!

Z World's powerful
BL 1500 controller is
ideal for OEM
machine control and
data aquisition

From S119 gty 1
® 4 analog inputs

especially when analog
110 is required

Our Dynamic €
softwate (cditor, com
piler, and symbolic
debugger) makes your
system development
fast and easy.

INNOVATION IN CONTROL TECHNOLOGY

For a FREF catalog or
more information call...

916,757 3737
1

¥ 26 parallel 1/0 lines
& Real time clock

B SRAM/Flash EPROM
® RS485/RS232

1 Watchdog timer

Tel: (408) 727-3500 + Fax: (408) 727-7307 + Internet: htip:"www.nexlogic.com 1'800'838'8012 i1
Web Home Page __http://www.signum.com www.zworld.com 1-888-362-3387 toll free in the U.S.
XLOGIC TECHNOLOGY CIRCLE 409 SIGNUM SYSTEMS CIRCLE 417 Z-WORLD INC. CIRCLE 400
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DECISION

C12

"o
I\-
'S YOURS! Background
R as to who gives you the best value? Mode
QUANTITY 2 Debugger
H 20 %o | 500 | 450 | wH 50| 870 1150 1360
4 60 | 290 | 3 2
§ 90 | 330 | 420 | 500 g 90 | 960 | 1300| 1600 EMUL12—PC/BDM
— 338 o 120 ‘905"(? FRL Real-Time Microprocessor
4 60 | 749 850 60 1025, 1495 1875
i 90 | 795 | 995 | 1200 90 | 1290/ 1725 2150 Development Tools
Bl 120 850 | 1095 | 13 120 1405| 1875 2325 call {408) 866-1820 for a product brochure
i | and a FREE Demo Disk
EXTRAS o Pho'oplomng * Gold Teshng | Information is also available via Fax, call our
24-hour Fax Center at (408) 378-2912.
* Same Day Prototype ¢ Pro'o to Production Visi te- http://www.nohau.
* |nstant Quotes * Com 7':: CAD(DFM e
. gMosch& lpll ° (B;ld :';kh P cv'mg See EEM 97- pages D 1274-1282
* Scored Panels * Blin uried Vias
* Electrical Testing * SMT & Thru Hole Assembly | nOHau g;,f,;,ﬁ:,T %’:\eg:g;g}’;oss
" ¢ * UL Approved CORPORATION  Email: sales@nohau.com
ccu FACEe CALL US TODAY AT: 1-800-600-6611 408-748-9600
Minc. FAX: 408-748-1982 MODEM: 408-748-9605 |ll-cll'cllit Em“la“"s
ACCUTRACE INC. CIRCLE 401 NOHAU CORPORATION CIRCLE 4
o Fwa? %montyA uisittorv | | | Electrical Battery
Contacts & Terminals Electronic CAD

_SBC32

¢ CAD Design and Prototypes

¢ Applications Engineering for
Design Assistance

¢ Competitive Pricing

http://www.ivex.com

s
£

WinDraft® Schematic
version 2.0. Available
from distributors s

@30 MIPS 'C32 DSP @ Two RS-232 ports
@ Up to 3 Mbytes of SRAM @ One sync serial point
@ Four instrumentation grade @ Two counter/timers

analog /O channels @ 16-bit of digital VO worldwide.
- ®Windows 95/NT Compatible

e o1 urther information call S

tel 818 865-6150 fax 818 879-1770 Tel: 503.531.3555 USA

Web www.innovative-dsp.com P acC CNCm Phone: 616 677-1268 e-mall: info@hvex.cony

Innovative 0-1640 Lake Michigan Dr  FAX: 616 677-1269 Affordable Schematic &
Inte gration Grand Rapids M| 49544 email: paccnc@ix.netcom.com PCB Layout tools for Windows.
| INNOVATIVE INTEGRATION CIRCLE 407 PacCNC CIRCLE 413 IVEX DESIGN CIRCLE 4

End PC board warpage with our board stiffeners.

* CCl rigidizers rigidize boards during
or after assembly.

* Smple, one-step installation means no
hardware.

* They can be used as a ground, can
camry up to 64 amps.

* They'll even protect the PCB from cracks
on solder joints and PCB traces, and
decrease vibration and shock damage.

— —
oluo““u“'n“um

mmh‘o':mmm ::Ml. Call for a FREE sample and all the technical data on CCl rigidizers
By e " _ al ple al echni ata g .
r¢integratec Schematic, PCB, & Mech. drafting
;gmﬁoammm&oo-mmm CCI

eal fime Fwd & Bkwd Annotation, Network, etc .
/OrCAD,PADS, PCAD,ACAD, Protel Tango, CCT Inft.. Circuit Components Inc.
g{m 32bits, No Limitsit. Call for fradeup discount Circuit Components. Inc.. 2400 S. Roosevelt St., Tempe. AZ 85282
(L Sork STRY UL Ve 1 e S T Y Tel:(602) 967- 0624 * Fax:(602) 967-9385 * E-mail: gor@cci-msc.com
$100.00 (Creditable towards full system purchase) Intermnet: www.cci-msc.com * Distrioution: Europe, Japan, Singapore
Interactive P.O. Box 4182 ' : ) ' ' '
Santa Clara, CA 95056, (408) 970-0852, FAX: (408) 986-0524 Hong Kong, Korea, Brazil, Australia, India.

Vislit our Web Site ot hitp://www.lcadsys.com
INTERACTIVE CAD SYSTEMS CIRCLE 406 CIRCUIT COMPONENTS CIRCLE 4




DIRECT CONNECTION ADS

PC Based T1/E1
Testmg & Analysns

* Full/Fractional & Framed/Unframed
Multi TI/El BERT w/Drop & Insert

utilizing PC expansion slots

* DTMF/MF, Signaling Bits & Call
Recording/Analysis

* Record/Playback to/from PC Files

* Audio Monitoring & Insertion for any
selected DSO

* Direct TI/El Fax Call Monitoring
* Time & Spectral Displays of DSOs
* D-Channel Protocol Analysis

* Scripted Control and Programmer’s
Manual for Customization

GL Communications Inc.

841-F Quince Orchard Blvd.
Gaitherburg, MD 20878

Tel: 301-670-4784
Fax: 301-926-8234

E-mail: gl-info@gl.com
Website: http://www.gl.com/glcomm/

TURNO VER

The pnces ksted on the left are based on
5-day tumover
*  Fora 2 day tum add 50% to fixed pnoe

See

DKO o

PRINTED cmcurr OUR PRIDE IS QUALITY AND SPEED FR-4 & POLYIMIDE
BOARDS CEDKO Electronies. Inc.

3002 South Oak Street, Santa Ana, Califomia 92707

(714) 540-8454 FAX (714) 540-1299

E-mail: Cedko@aol.com. WEBSITE: Cedko.com :

CEDKO

our Website

+  Fora 3-day tum add 25% to fed pnce

n2 S8

DS 4. 6L 8L 10L

1103

$250 $275 $400 $480 $600

$750

DISCOUNTS

3Bto 72

$275

$300 $420 $510 $680 $870

Any production orders included reduce pce g3 oline

$300

3320 $440 $540 $750 $990

O'W 109 t0 144

$320

5340 $460 $570 $940. $1190

CAPABILITIES

EXTRAS

s CEDKO

MULTILAYERS

* SMT&SMOBC
* Upto 20 layers
* UL Listed

Pieces

Order 100 boards and save 25% 14510176

$340

5360 $480 $600 $1000 $1300

* Order 200 boards and save 50% 177 10 208

$365 $380 $500 $630 $1090 $1480

. m -
. zsx below ala/mll|5ml hole

1M

+  These descounts apply only 10 production 209 t0 240

$380 $400 $520 $660 $1250 $1660

boards of over $20 in value 24110 288

. SMOBC andLPI(ssoama)

$400 $420 $540 $690 $1350 s1aoo|

. plating on contact tingers
(850 cmra’;‘I s

ol

in?
11032
Bto72
7310108
10910 144
14510 176
177 10 208

SS DS 4L 8L 0L

$275 $300 $460 $550 $780 $970
$290 $320 $520 $620 $850 $1200
$325 $340 $580 $690 $960 $1450
5345 $360 $640 $760 $1090 $1700
$370 $380 $700 $880 $1200 $1950
17710 5395 $400_$760 $1090 $1350 $2300
20910 240 | $425$420_$820 $1370 $1500 $2700
24110288 $450 $440 $900 $1504 $1650 $3100

CEDKO ELECTRONICS

6 Pieces

We accept
Gerber & Dril
Data
Via Modem
(714) 540-9411

Contact:
Mateo Steror | N
Frank Payan o

All Major Credit Cards Accepled

[ SS DS 4L 6L

$320 $340 $540 $640
$340 $380 $620 $730
$360 $420 $700 $820
$350 $460 $780 $910
$420 $500 $860
5450 $540 $940
$490 $580 $1020
$530 $620 $1100

in2
11032
331072
7310 108
10910 144
14510 176
177 o 208
= 208 to 240
241 10288

8L 1oL
$920 $1200
1200 $1650
1450 $2200
1700 $2650
1100 $2000 $3100
1290 $2400 $3700
1470 $2800 $4350
1650 $3100 $5200
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Palm-Sized PC Loaded with I/O
Imagine getting serial, disk, digital, and analog I/O
all on a palm-sized PC! We also threw in DOS
6.22, CAMBASIC, networking, flash file and diag-
nostic software. No memory to buy ~ it has DRAM,
SRAM and flash. Standalone or ISA bus operation.
-40° to 85°C. Starting at $375 in small quantities.

O

Octagon Systems Corp.
6510 W. 91st Ave., Westminster CO 80030
Tel: 303-430-1500, Ext. 4200
Fax: 303-426-8126

r"r (rr, r'
2 \fruf",""”

Coupling

(= oppepd ppiies e
K SOFimen

speed V.34 (28.8K b.p.s.)
. Ldoa:.holght .390 in., .286 sq. in.

® 3521 North Chapel Hill Road
Mchenry, IL 60050
Tel: 815-385-2700 « Fax: 815-385-9578
3

www.octa.com Prem Magnetics, Inc. mm mp?:::m com
3L COMMUNICATIONS CIRCLE 405 | | OCTAGON SYSTEMS CORP CIRCLE 411 | | PREM MAGNETICS CIRCLE 414
[ ™ - ]
: FREEI -Core" s A-Engine
| R O L YN -
m m s Covrer 120 m PRICES START AT
$79ay 1+ 528 oem
- Page « High Performance, Compact, Reliable
v n I n e . Catalog * Easy to program in Borland/Micrusoﬂ C/C++
""" haliad A-Core
ON THE WEB "Optics
for AMD188ES.
www.penton.com/ed .4 Industry”

* CURRENT ISSUES OF ED
* QUICKLOOK-NEWS

» CIRCUIT DESIGN

* SUBSCRIPTIONS

* MARKET RESEARCH

* NEW PRODUCT SECTION
* ARCHIVE ISSUES OF ED

ROLYN OPTICS supplies all types of “Off-the-
Shelf" optical components. Lenses, prisms, mir-
rors, irises, microscope objectives & eyepieces
plus hundreds of others. All from stock. Rolyn
also supplies custom products & coatings in pro-
totype or production quantities. Write or call for
our free 120 page catalog describing products &
listing off-the-shelf prices. ROLYN OPTICS CO.,

706 Arrowgrand Circle, Covina, CA 91722,

(626) 915-5707 & (626) 915-5717.
FAX: (626) 915-1379.

ROLYN OPTICS CIRCLE 415

TERN INC.

We have 20+ Low Cost 16-bit Controllers with ADC,
DAC, solenoid, relay, PC-104, PCMCIA, LCD, DSP
motion control, 10 UARTs, 100 1/0s. Customer
boards design. Save time and money.

216 F Street, Ste. 104, Davis, CA 95616, USA
Tel: 916-758-0180 » Fax: 916-758-0181

We. a hitp:/ /www.tern.com E

tern@netcom.com
CIRCLE 419
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DIRECT CONNECTION

ADS

PC/104 Etheornet LAN

386EX LAN SBC
- i386EX 25MHz CPU
« TP Ethernet LAN
- 2-16MB DRAM
- 1-2MB FLASH $SD
- COM1 / COM2 / LPT
- 1DE / DD
- Flash File System
- Embedded BIOS
PC/104 LAN BOARD
- NE100O / NE2000
- AUl / BNC /TP

E Heisterbergalles 72

30453 Hannover / Germany

FON: ++ 49 511 / 40 000-0
FAX: ++ 49 511/ 40 008-40

itp: //www.ist ] de/ssv/pc1 04
$§5V-Honnover@1-online.de

Coll / Mal for your FREE MANUAL end Information ahout our other PC/104
and Flet Panel PC products. Or ask for o STARTERKIT with foll Docomentstion.

PC/104 Products: 3B6EX, 486DX, 5x86,
LAN, PCACIA, Digitol 1/0, Analog 1/0.
Flat Ponel PC, Touch Ponel PC

SOFTWARE SYSTEMS GmbH

SOFTWARE SYSTEMS GMBH

CIRCLE 418

on v
or PC

Display a

rich mix of multiple live video sources & flicker
free graphics in real time with one PCI card.

* Resize & Position 2, 6 or 16 inputs
» NTSC/PAL Video display output

+ Framegrab multi-image display

* Dual S-VGA overlay engines

* VGA to TV graphics scan conversion

VIDEO/BROADCAST VIDEOCONFERENCE
TV ON THE DESKTOP'

Deansgrange, Co Dublin Ireland
Tel. +353-1-2808945 Fax. +353-1-2808956
EMAIL :sales@zandar.com hitp//:www.zandar.com

| ZANDAR TECHNOLOGIES

CIRCLE 420

EXTRAS:

« PHOTOPLOTTING
* GOLD

*ET,
« BELOW &/8 LINE/SPACING ¢+ UL APPROVED & LISTED

Protos to Production

Excellent Quality at
Best Value

SERVICES:

« INSTANT QUOTES
* QUICK TURN PROTOS

* SMOBC & LPI

* SCORED PANELS

« GOLD / NICKLE PLATING
« BLIND & BURIED VIAS

« ELECTRICAL TESTING

For Information call:
Tel: (847) 238-1623

REPEAT IT! REPEAT IT!

REPEAT IT!

You've developed a strong image for
your market and you'd like to advertise
your message in the industry’s strongest
publication. The recent Adams Study
found that Electronic Design has the
largest average issue audience among
the industry's twenty leading publica-
tions-and Electronic Design was found to
be the leading publication for technical
information among design engineers.
Now's the time to project your image and
reach the strongest specifying/buyer
audience in the industry-165,000 strong.
That's 165,000 opportunities for qualified
leads. If you repeat your ad every issue
(62 times), you can have 4,290,000
opportunities all qualified.

For more information, call
Kimberly Stanger advertising
representative at 201/393-6080

Fax: 201/393/0204
ELECTRONIC DESIGN
1998 CALENDAR
Issue Date Closing
January 12 12/2/97
January 26 12/16/97
Febuary 9 12/30/97
Febuary 23 1/3/98
March 9 1/27/98
March 23 2/10/98
April 6 2/24/98
April 20 3/10/98
May 1 3/21/98
May 13 4/2/98
May 25 4/14/98
June 8 4/28/98
June 22 5/12/98
July 6 5/26/98
July 20 6/9/98
August 3 6/23/98
August 17 7/7/98

September 1 7/22/98
September 14  8/4/98

October 1 8/21/98
October 12 9/1/98
October 22 9/11/98
November 2 9/22/98
November 16 10/6/98
December 1 10/21/98
December 14 11/3/98

T CHICAGOD
.. cicuITs
CORPORATION

Fax: (847) 238-9160

Modem: (847) 238-1728

CHICAGO CIRCUITS

CIRCLE 404

Need some help
with that?

Turn your
excess inventory
into a
tax break
and help
send needy

kids to college.

Call for your

free guide

to learn how donating

your slow moving
inventory can
mean a generous
tax write off

for your company.

Call (708) 690-0010

E/:\L

P. O. Box 3021
Glen Ellyn, IL 60138
Fax (708) 690-0565

Excess inventory today....

student opportunity tomorrow




ELECTRONIC DESIGN ENGINEERING CAREERS

RATES® $180 PER COLUMN INCH, COMMISSIONABLE TO AGENCIES

Ad material to: Penton Publishing, Classifieds Dept.
Attn.: Jon Eggleton, 1100 Superior Ave., Cleveland, OH 44114

MATERIALS

SALES STAFF

Recruitment Sales Rep.: Jon Eggleton
(300) 659-1710, (216) 931-9832
FAX: (216) 696-8206

E-muil: jeggleton@penton.com

CAREER OPPORTUNITIES

l Careerlink: )

/. Publishing's

B”L"‘i"s ness \Watch

Keeping you informed in today's cnanging business-to-business marketplace

—
Do your ads Penton
anngy your Place:
customers? the dish,
the scoop,
the skinny
Trade Shows ( on ue.

Penton partners with GE
to turn a bright idea Into reality

|

[

|

[

|

Penton Partnerships:| ‘
f

{

i
Learning & Earning:| ;
\

[

h pig¥es that et Ml S I
5::""; P d-"ru,o; & Stretch marketing dollars & gain
i y:u important marketing knowledge with Penton
; oj::m:;ou g:ve rtise, products and services. |
# -
5 4 0
- Feedback:'
| Penton Publications: | TelTuie o we'e delral
[ Search by market, or alphabetically ‘
| — etther way it's all here ... '
WINI ‘
a combination |
he easy way to look for a job. .. fax/copier/primer |

” OPEN

the Career Opportunities Supplement

Online site

It would take hours to search through the numerous
classified sections in our magazines. Penton CareerLink
organizes opportunities by subject. Just choose your area of
interest, and you'll find jobs culled from the pages of our
magazines. Jobh postings are updaled onto the sile every
Friday.

Visit us today at http://www.penton.com

For Penton CareerLink advertising rates,
please call Jon Eggleton at (216) 931-9832

I HAVE 32 YEARS EXPERIENCE

As a Nationwide Electronics Specialist
Digital, Analog, ASIC, Verilog, VDL, RF
Microwave, DSP, IC's, HW, SW, Systems, Comm'l, Miliary,
Semiconductors, Consumer Products, Reliability, Quality,
Elect Packaging, many others
Call, Fax, Mail resume to Bill Elias Dept ED
P.0. Box 396 E. Brunswick, \) 08816
Phone 908-390-4600 Fax 908-390-9769
ELIAS ASSOCIATES INC.
“Annually an Award Winning Search Firm”

ELEC DSGN ENGINEERS
Professional representation from award-winning recruiing
fimn with 355 affilate offices in the U.S & Canada On-gong
needs for BSEE's experienced n PLC/DCS controts, PCB &
Wire Hamess Dsgn, Analog/Digtal HW & SW Dsgn Engrs
Salanes $4565K. FEE & RELOCATION PD. Cument resume
to J. GIFFORD INC., 5310 E. 31st St, #1203, Tulsa, OK
74135, 918-665-2626, FAX 918-665-2800 Web

Address: www jgrfford com - E-Mail jobs @ jgrfford.com

Would you like to
place an ad in

ELECTRONIC
DESIGN

contact,
JON EGGLETON
at
(216) 931-9832
or fax him at
(216) 696-8206
for further
information.

|

— —
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Dallas, TX Opportunities
DALLAS, TX offers beautiful, north Texas landscapes, a booming economy and no state income
tax. Dallas offers a very low cost of living index with medium homes starting at $115K. Aiso,

Dallas is frequently listed in the TOP 10 cities in which to live and work. Come see why we are
one of the fastest growing cities in America.

ASIC Custom Cell Design Engineers

Design customer specific cells for ASIC libraries supporting HDD, wireless, telecom and
computer markets.

+ Proven experience with MIXED SIGNAL and DIGITAL CMOS IC design

+ Knowledge of SPICE, IC layout, and MENTOR Design tools

« BSEE

ASIC CAD Systems Engineers

Focuses on the architecture definition, development and delivery of CAD flows to support the
design of TI's ASIC products.

+ Knowledge of one or more of ASIC synthesis (Synopsys, Ambit, MENTOR)

+ Simulation tools (Cadence, MENTOR, Synopsys, Viewlogic, IKOS)

+ Familiarity with the UNIX Sun/HP platforms

+ BSEE, CS, CS/EE

Product/Test Engineer

Work closely with customer design centers, business pianning, design operations, fabs, and
manufacturing to transition new ASIC designs efficiently from prototype to volume production.
Responsible for generation, debug, and certification of test programs.

+ ATE test + Customer oriented

« CAE experience + BSEE/BSEET

+ C programming

Embedded Memory Design Engineer

This is a circuit design engineer position for development of embedded RAM, ROM and FLASH
memory products.

* Requires transistor level digltal and analog design experience

+ Knowledge of SPICE and IC layout design using GDT tools
+ BSEE/MSEE

Static Timing Signoff Methodology Engineer

Develop ASIC signoff methodologies and flows based static timing analysis.

+ ASIC CAD flow, Logic Synthesis and Static Timing Analysis and ASIC signoff
experience

+ Knowledge of Motive, PrimeTime, Pearl, Pathmill a must

+ BSEE/BSCS, MS preferred, 5-7 years' experience

MOTIVATED...

...by the extreme.

Working on the extreme edge of today’s technology is a
way of life at Texas Instruments.

Have you ever wanted to shape the future? Would you like to work for an
industry-leading organization on the cutting edge of technology? Does an
innovative environment where you can make a difference appeal to you?

If s0, come join us! As a leading Application Specific Integrated Circuit
(ASIC) vendor, we provide integrated system solutions to dynamic
markets like telecommunications, wireless communications, and high-
performance computing.

T is the world leader in Digital Signal Processing Solutions and
continues to extend its lead.

Come explore the challenging opportunities we have in store for you.

Business Intelligence Manager

Manage ASIC business intelligence process and provide strategic options for ASIC business.
Must lead and be able to direct and drive the ASIC business strategy.

+ MSEE & MBA + 3-5 years’ Semiconductor and Marketing experience

Physical Design CAD Flow Development Engineer

Focuses on the definition, design and development of leading edge fully automated physical

design CAD flow solutions for deep sub-micron ASIC design.

+ Requires physical design background

+ Experience with IC place & route toois (Cadence, Avant!, etc.) as well as ASIC CAD
flows/CAD flow automation

+ BS/MS EE/CE/CS

ASIC Applications Engineer
Willinterface with ASIC customers on design flow needs and work to implement creative solutions.

+ Digital ASIC design experience « Strong customer relations skills a must
+ BSEE

ASIC Design Engineer
Wil facilitate integration of cores/logic/memory into ASIC design fiow enabling solutions based
on customer specifications.

+ Knowledge of RTL behavloral simulation, logic synthesis,
gate level verification and floorplanning
+ BSEE

San Jose ASIC CAD R&D Opportunities
Physical Design Software Engineers & Manager

Develop and integrate tools for deep sub-micron ASIC (.12 micron and beyond) place and route
to maximize density, minimize size and achigve timing closure. Experience in software
development and Cadence/Avant! Physical design tolls. MS or Ph.D. in CS or EE.

Physical Design Software Engineers & Manager

Develop and integrate tools for deep sub-micron ASIC (.12 micron and beyond) signal integrity
applications including clocking, extraction and crosstalk. Expefience in software development
and Cadence/Avant! Physical design toots. MS or PhD. in EE.

We offer a casual, open setting where the technology is state-of-the-art and the commitment to
teamwork is unsurpassed. Our compensation package includes performance bonuses, em-
ployee stock purchase plan, tuition reimbursement, 401(k), profit sharing, and more. Progres-
sive Work/Life policies and flexible scheduling enable you to keep your personal and profes-
sional lives in balance.

E-mail resumes to: resume@ti.com (reply via internet using

EDA Technologist

Will develop and maintain strategic EDA vision and work with EDA standards groups.
* Knowledge of leading edge EDA flows and commercial EDA solutions

+ Familiarity with current standardization efforts

+ Requires strong written and oral communication skills

+ BSEE/BSCS, MS preferred, 7-10 years' experience

ASCII text). If you must fax, you must use the following
to ensure that the OCR (Optical Character Reader) can
accurately scan your resume: 1) 12 pt. font, 2) Arial or
Courier font, 3) FAX control set to “fine”, and 4) use
white laser quality paper. FAX resumes to: (972) 488-4631.
Indicate Department AMED1201 on your resume. MUST IN
CLUDE DEPARTMENT CODE TO PROCESS RESUME.

VISIT OUR

HOME PAGE

Tue Worib Leaper IN
DicitaL SigNAL PROCESSING SOLUTIONS

An Equal Opportunity Employer M/F/D/V

% Texas
INSTRUMENTS




POWER ELECTRONICS

DESIGN ENGINEERS

* BSEE

¢ 3-5 years’ exp. in power electronics circuit design

* indepth understanding of designing with integrat
ed circuits with emphasis on analog circuit tech
niques

INTERFACE APPLICATIONS ENGINEER

* BSEE

e 5 years” exp. in analog and mixed signal interface
circuit design and applications

* knowledge of SCSI and EIA Interface devices
and/or infrared recevers/transceivers

PRINCIPAL PROCESS INTEGRATION ENGINEER

e MS or Ph.D. in Physics or Electrical Engineering

» 10 years’ exp. in CMOS/BICMOS/BCDMOS device
charactenzation. modeling

SR. PHOTOLITHOGRAPHY ENGINEER

¢ BS in Chenustry, Physics, Matenals Science or EE

¢ 57 years’ exp. sustaining and enhancing Photo
pracesses for CMOS/BICMOS technology 1n a
team based semiconductor manufactunng environ
ment

o famihanty with Ultratech steppers beneficial

PRINCIPAL DIFFUSION ENGINEER

¢ BS in Chenustry, Physics, Matenal Science or EE.
MS preferred

* 10 years’ exp. in sustaining and enhancing
BICMOS and CMOS technology in Diffusion in
senuconductor in a team based manufactunng
environment

PROCESS YIELD ENHANCEMENT ENGINEER

* BSEE or MSEE or Physics

¢ 3+ years’ exp. In a semiconductor environment
and strong understanding of BiCMOS processing
and device physics

¢ oxp. with automated patterned wafer defect
inspection tools; basic fallure analysis technigues
and yield modeling preferred

EQUIPMENT MAINTENANCE MANAGER

» BSEE, BSME. BSET or BSIE

* 10+ years’ exp. in the repair and maintenance of
complex semiconductor equipment and in the
supervision of equipment engineers /technicians

* broad knowledge of wafer fabrication processing
and equipment maintenance methods

For these positions, please indicate job title
and send your resume to: Unitrode, Att:
Laura Gasparini, 7 Continental Boulevard,
MS79, Merrimack, NH 03054. Fax: (603)
429-8974. Email: gasparini@unitrode.com

FIELD APPLICATION ENGINEERS

(NH, IL, CA, TX)

 strong analog circuits design & applications
* 307 travel

* strong interpersonal skills

SR. RELIABILITY ENGINEER

» BSEE plus 5 years' exp.

* senuconductor manufacturing exp.
* quahfication methodologies

SR. ANALOG DESIGN ENGINEERS
(NH, NC, CA)

* Bipolar and/or BICMOS

e analog and mixed signal

s BS/MSEE plus design exp.

SR. DESIGN AUTOMATION ENGINEER
» BS/MSCS or EE

* physical design tool support

¢ analog nuxed signal environs

mmm UNITRODE

w,_

With so many technology companies vying for
your attention, it's time to weigh your options
carefully. It's time to choose the most excit-
ing company that will immerse you in a sea
of stimulating and meaningful technical
challenges. It’s time to find out more

about Unitrode.

The people of Unitrode design, manufacture,
and market high tech analog integrated cir-
cuits. Technically, we will offer you the most
sophisticated tools in the industry. Tools like
computer automated design (CAD) and
design automation tools, as well as the train
ing to master them. As an active and vital
member of Unitrode, you will be on the cut
ting edge of analog design, development, and
processing — technology that is creating a
stronger, more efficient and productive world.

Treasured companies in the high tech indus
try are those that. In spile of aggressive
growth, maintain a small company attitude.
That means that people are still able to make
an impact. At Unitrode, you will put your
experience and education to use and make
contributions immediately. You’ll also have
access to top level management and have
the opportunity to sell your ideas and show
off your talents. You'll be more than a num
ber. In fact, the only number you'll be looking
at is the rising value of our company and your
partinit. EOE.

PRODUCT/YIELD ENHANCEMENT ENGINEERS

* BSEE or equiv. with knowledge ol SPC

* analog/mixed signal micro probing; yicld
enhancement

* ATE experience

SR. TEST DEVELOPMENT ENGINEERS

* BSEE plus 3 years' test solutions cevelopment

* mixed signal ATE experience

* new product characterization

IC LAYOUT DESIGNERS

* analog and mixed signal
* Bipolar & BiCMOS
* 3+ years' expericnce

PRODUCT DEVELOPMENT ENGINEERS

¢ BSEL or equivalent

* strong project management skills

¢ knowledge of IC engincering & manufacturmg

SR. CUSTOMER SATISFACTION ENGINEER
* BSEE or technical discipline

5 years' semiconductor environs
e outstanding interpersonal skills

PRINCIPLE CIM ANALYST (MES)

¢ BSCS or equiv.

o 71 years” progranmmmg (ORTRAN, DLC, Oracle)
* project managenent

For these positions, please indicate job title
and send your resume to: Unitrode, Att:
Gerry Koss, 7 Continental Boulevard,
MS79, Merrimack, NH 03054. Fax: (603)
429-8974. Email: kossg@unitrode.com

UNTRONE

trode.com
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ELECTRONIC DESIGN

Chairman ond CEO" Thomas L. Kemp
President and COO: Daniel J. Romello

Group President: James D. Atherton
Vice President Ancillary Product & Sales: Drew DeSarle

Publisher: John French

Hasbrouck Heights, NJ; {201) 393-606C

Nationol Sales Manager: Russ Gerches

Hasbrouck Heights, NJ; [201) 393-6045

Director Of Marketing: Walker Jonnson

Son Jon CA {408) 4410550, FAX: {408] 4416052

ger: Eileen Slavinsk
Hasbrooclx Heights, NJ {201) 3936093
rketing Reseorc ini Deborah Eng.

Hosbrouck Heights. NJ; (201] 393.6063
Advertising Sales Stoff

Hasbrouck Heights: Judith L. Miller

Sales Asst.: Judy Stone Rodriguez

611 Route #46 West, Hosbrouck Heights, Nj 07604;
Phone: {201) 3936060, Fax: [201) 3930204

Boston & Eastern Canada: Ric Wosley

Sales Support: Karen Harrison

60 Hickory Drive, Waltham, MA 02154;

Phone: {617) 890089 1FAX: (617) 8906131

North Califonia/Colorado:Chuck Signor (408} 441.0550
Chicogo/Midwest: Lisa Zurick

Sales Assistont: Dawn Heili

180 N. Stetson Ave., Suite 2555 Chicogo, IL $0601;
(312) 861-0880 FAX: {312) 8610874

North California/Utah/N.Mexico/Arizona:

Jomes Theriault (408) 4410550

Los Angeles/Orange County/San Diego: lon Hill
Sales Asst: Patti Kelly 16255 Ventura Bivd.,

Suite 200 Encino, CA 91436;

{818) 990-9000 FAX: (818} 905206

San Jose:

Joft Hoopes, Chuck Signor, James Theriault

Soles Support: Liz Torres & Rachel Ross 2025 Guteway Pl.
Suite 354 Son Jose, CA 95110;

[408) 441.0550 FAX: (408] 4416052 or {408) 441.7336
Pocific N.W. & Western Canada:

Joff Hoopes {408} 441.0550

Texas/Southeast: Bill Yarborough

908 Town & Country Bivd. Suite 120. Houston, TX 77024;
Phone: 713.984-7625. FAX: 7139847576

Direct Connection Ads & Direct Action Cards:

Kim Stanger (201) 3936080

General Manoger, European Operations: John Allen

36 The Green, South Bar Banbury. Oxford OX 16 9AE, UK
Phone: 44 [0)-1. 295-271003 FAX. 44 {0}-1- 295-272801
Netherlands, Belgium: Peier Sanders,

S.ILPA.S. Rechiesiraat 58 1483 B8e De Ryp,

Holland Phone: 011-31-299671303 Fax: 011-31-299 671500
France: Fabio Lancellotti

Defense & Communicotion

10 Rue St. Jeon 75017 Paris France

Phone: 33.142040244. FAX: 33-143872729
Spain/Portugol: Miguel Esteban

Publicidad Internacional Pzo.

Descubridor Diego de Ordas,

1 Escalera, 2 Planta 2D 28003 Madrid, Spain

Phone: 91/4416266 FAX: 91/4416549
Scandinavia: Poul 8arre

|.M.P. Hortswood, Hallmark House.

25 Downhom Road, Romsden Heath,

Billiricay, Essex, CM 11 1PV, UK.
Phone:44(0}-1-268.711560, Fax:44(0)-1-268-711567
Germany, Austria, Switzerland: Friedrich Anocker
InterMedia Partners GmbH Deutschar Ring 40

42327 Wuppertal, Germany

Phone: 49 {0) 202 271 690 Fax: 49(0) 202 271 6920
Hong Kong: Kenson Tse

DG Intermational Marketing Services

Suite 25F, One Capital Ploce, 18 Luard Road, Wanchai, Hong Kong
Tel: 852-2527-9338. Fox: 852-2529.9956

Isroel:igal Elon, Elan Marketing Group

22 Daphna St., Tel Aviv, lsroel

Phone:972.36952967 fAX: 972.3-268020

Toll Free in lsroel only: 177.022.1331

Japon: Hirokazu Morita,

Japan Advertising Communications

Three Star Building 3-10-3-Kanda Jimbocho

ChiyodaKu, Tokyo 101, Japan

Phone: 3 3261 4591 FAX:3 3261 6126

Korea: Young Sang Jo,

Business Communications Inc

K.P.O. Box 1916, Midopa Building 146

Dongiu-Dong, Ch v, Seoul, Koreo

Phone: 011-82-2.739.7840 FAX: 011.82.2.732-3662
Yaiwan: Charles Liv, President,

Two-way Communications, Co., L.

12F/1, No.99, Sec.2

Tun-Hwo South Road, Taipei, Taiwon.

Phone: 011-886-2.707-5828.FAX: 011-886-2.707-5825
United Kingdom: John Maycock

John Maycock Associates

Provincial House

Solly St. Sheffield 51 4BA

Phone: 0114.2728882. FAX: 0114.2728881
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12.5 to 3000MHz

SURFACE MOUNT V(O’s ... 513%

ime after time, you'll find Mini-Circuits surface mount voltage i‘T““S JCOoS SPE‘F"F 'CRAT'ONS i

. 3 h, i -
sontrolled oscillators the tough, reliable, high performance == Cwnn e amn s 1w emavoe
solution for your wireless designs. JTOS wide band models ; i LU L o

pan 12.5 to 3C00MHz with linear tuning characteristics,
>w -120dBc/hz phase roise (typ. at 100kHz offset), and
xcellent -25dBc (typ) harmonic suppression. JCOS low noise
nodels typically exhibit -132dBc/Hz phase noise at 100kHz offset,
nd phase noise for all models is characterized up to 1MHz offset.
Ainiature J leaded surface mount packages occupy

94
qinimum board space, while tape and reel
vailability for high speed production can
ket your design from manufacturing
> market with lightning speed. N
oar to new heights...specify N
fini-Circuits surface mount VCO's. 1 3 e
WLN i N 3
M
DESIGNER'S KITS AVAILABLE
fini-Circuits...we're redefining what VALUE is all about! . s
M I I c i ] 3
=Circuits
m lnl 161, 162
P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET hitp://www. minicircuits. com IRCLE READER SERVICE CARD

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

D 9001 CERTIFIED 2 F 234 Rev D

Price
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Parts, Software, and Tools

Cypress USB microcontrollers — the indus-
try's smallest and most flexible — bring new
application possibilities to PCs and true
plug-and-play connectivity to PC periph-
erals. Partnered with industry-leading
o PC hardware and software OEMs
worldwide, Cypress has all the right USB
stuff at the right prices — from sample parts
to development systems, plus a new Starter
Kit priced at just $99 — to make USB design

OUR $99 STARTER KIT HELPS = veussse

Cypress microcontrollers are
the only parts you can buy that
are truly optimized for the low-

and high-speed USB specifica-
tions. Available in a variety of packages, they
provide every key function you need — SRAM,
programmable EPROM, GPIO, clock multiplier,

transceiver, SIE. The result is a single-chip USB
interface with optimum price/performance.

Accelerate the USB Design Effort

Choose from five families of USB micro-
controllers. Use our USB source code library,
reference designs, standard programmers,
and development systems. And build price-
competitive, leading-edge USB applications
faster and easier than ever before.

Cypress USB Development Systems

PART No. DESCRIPTION PARTS SUPPORTED  PRICE

CY7C64XXX Order Today, at www.cypress.com
h-5i use . .
€652 DevRopn;e"fe\?Sys!em g;gg:;: y’ yp
cvaest g LowSpeed Use cyrcsx Try the Cypress CY3640 Starter Kit. It gives
nt tem .
e you everything you need to create your
Low-Speed USB . . .
CY3650 pevelopment System Y 7Co3 XX USB design: a sample USB application and
CY7C630XX drivers, programmer, source code, cabling,
CY3640 USB Starter Kit CY7C631XX R )
CY7C832XX full documentation, and three working

device samples. It's yours for just $99. Order
one today, right now, directly from our web
site at www.cypress.com.

The easy-to-use $99 CY3640 USB Starter Kit includes: Cypress USB. 1t hEIpS b”ng LS USB ideas

« USB sample application on PCB (shown), with to life easier — and gets them to market faster.
USB cable, source code, and drivers

» Three Cypress USB microcontroller samples,

CY7C630XX, with assembler software and (800) 858-] 8] 0

programmer
¢ CD-ROM with full documention; includes user's FAX (408) 943-6848
manual and Starter Kit application note Ask for Kit #T034
;—g_\
— e, j’

i

. WWW.Cypress.com =74 =r:CYPRESS





