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Greatest Hits,
Volume 11

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

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

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

E-mail: info@orcad.com Intermet: http://www.orcad.com Or C A D 1

OrCAD 1s a registered trademark and OrCAD Capture, OrCAD Simulate, OrCAD L Ay out

s ot OrCAD, Inc. All ' property READER SERVICE 147 Bringing Electronic Design to the Desktop




Want
all the Power

s.‘f’ -

of a

On-chip oscillator ¢ Six 1/O pins

Watchdog timer ¢ In-circuit programming

Multiple power modes ¢ Timer/Counter

One-time Programmable (OTP)

MlcrOChIp Introducing the world's first 8-pin, 8-bit microcontroller.

Now you can design intelligence into products where cost or
makes lt space limitations previously made this impossible. Small personal care
® appliances. Remote transmitters. Lighting fixtures. Security sensors.

Wherever you once thought about small gate array, discrete logic devices, or even electro-
mechanical design, think PIC instead. The PIC12CXXX microcontroller family
combines Microchip's high-speed, high-performance RISC architecture with

extensive on-chip peripherals, all packed into a tiny 8-pin package. Find out
how the power of an 8-pin PIC microcontroller can make your designs smarter.

RISC architecture * Low voltage, low power M ICROCHIP
SOIC and PDIP packages * OTP Microcontrollers

The Embedded Control Soluti Company®
Actual Sire S0iC

Microcontrollers e Non-Volatile Memories ® ASSPs

Call us at 1-800-437-2767 or Visit us at www.microchip2.com/new/8pin/

The Microchip name, logo, PIC, ard The Embedded Control Solutions Company are registered trademarks of Microchip Technology Inc. in the USA and other countries
© 1997 Microchip Technology Inc. All rights reserved.
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«./ ntroducing

Foundation Series™

Software from Xilinx.
———— WA

A 414!0maled

push-button
design

New Foundation Series software

changes everything you know about

software for

s high level design tools.
There’s nothing intimidating
about it. It's easy to use. It's PC-based.
It's extremely affordable. And it's the
only program with VHDL synthesis
schematic entry, and ABEL language
built right in.
To further simplify matters, its
HDL Wizard feature automates the
VHDL design process with our CPLD
and FPGA implementation tools.
Plus the software we're shipping
today has an upgrade path to the
devices we're building tomorrow.
So if you're thinking about mak-

ing the jump from PLDs to CPLDs

e : N ' L or FPGAs, your timing couldn’t be

; - t 0 e t I n t 0 better. Call 1-800-231-3386 for your
N

b‘l»"_l‘ 4 : ~ free Foundation Evaluation Disk or
EML A v

request it via http.//www.xilinx.com
Foundation Series from Xilinx.

It doesn't get any simpler than this.

Success
made

simple.

& XILINX
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25 to 1I910MHz

SURFACE MOUNT V(CO’s .. >13%

Time after time, you’ll find Mini-Circuits surface mount voltage
controlled oscillators the tough, reliable, high performance
solution for your wireless designs. JTOS wide band models
span 25 to 1910MHz with linear tuning characteristics, low
-120dBc/Hz phase noise (typ. at 100kHz offset), and excellent
-25dBc (typ) harmonic suppression. JCOS low noise models
typically exhioit -132dBc/Hz phase noise at 100kHz offset, and
phase nosse for all models is characterized up to 1MHz offset.
Miniature J leaded surface mount packages occupy
minimum board space, while tape and reel
availability for high speed production can
rocket your design from manufacturing
to market with lightening speed.
Soar to new heights...specify
Mini-Circuits surface mount VCO's.

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

JTOS/JCOS SPECIFICATIONS
Model Freq. Range Phase Noise Harmonics Ve« Current (mA}  Price
(MHz) (dBc/Hz) (dBc) 1tVio: @+12vDC  $ea
SSB@ 10kHzTyp.  Typ Max 5-49)*
JTOS-50 25-47 108 -19 15V 20 13.95
JTOS-75 37.5-75 -110 -27 16V 20 13.95
JTOS-100 50-100 108 35 16V 18 13.95
JTOS-150 75-150 106 -23 16V 20 13.95
JTOS-200 100-200 105 -25 16V 20 '3.85
JTOS-300 150-280 102 -28 16V 20 1595
JTOS-400 200-380 102 -25 16V 20 15.656
JTOS-535 300-525 -97 -28 20 15.85
JT0S-765 485-765 98 -30 16V 20 16.95
JTOS-1025 685-1025 94 28 16V 22 18.95
JTOS-1300 900-1300 95 -28 20V 30 ‘8.95
JTOS-1650 1200- 1650 95 -20 13V 30 19.95
JTOS-1910 1625-1910 -92 13 12v 20 19.95
JCOS-820WLN  780-860 112 13 20V 25(@9v) 49.95
JCOS-820BLN  807-832 12 24 14V 25 (@10V) 49.95
JCOS-1100LN ~ 1079-1114 110 15 20V 25 (@8v) 49.95

Notes: *Prices for JCOS modeis are for 1 to 9 quantity. **Required to cover frequency range
See ‘RFAF Desgner's Guide™ or “VCO Designer's Handbook™ for complete specifications

DESIGNER'S KITS AVAILABLE
K-JTOS1 1 of each (10 p'eces). JTOS-50, 7¢
K-JTOS2 1 of each (7 preces,. JTOS
K-JTOS3 2 of each (6 pieces): JTOS

100, 150, 200, 300, 400, xL“ 765, 1025, only $143.95
), 100, 200, 400, 535, 765, 1025, only $99
300, 1650, 1910, Only$11495

Mini-Cil“CUitS® G120 0

P.O Box 350166, Brooklyn. New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET htto//www. minicircuits. com
For detailed specs on all Mini Circutts products refer to « 740- pg. HANDBOOK + INTERNET « THOMAS REGISTER + MICROWAVE PRODUCT DATA DIRECTORY « EEM

CUSTOM PRODUCT NEEDS.. Let Our Experience Work For You. F 234 Rev Ong
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EDITORIAL OVERVIEW

TECH INSIGHTS
Conference Highlights All Aspects Of A Portable Design . . 40

Three days of technical sessions plus four full-day
workshops equals four days of necessary education for
designers of portable products.

Products Features

..........................

Automated Virtual Prototyping Tool Delivers Optimized
PCB Placement
PC-board design tool offers low-cost and quick place-
ment in a concurrent environment.

EDA Watch
*Growing a new interface: Model technology and the
grass roots movement to Tel/Tk.

Design Automation For Mixed Hardware-Software
SYSIEMS ..ovuniiririiiiiiiiiiiiiiiiiiiettiiieieeans 64
Benefit from integrating hardware and software design
into a single methodology.

Cell-Library Development Tool Eases Migration To Next-
Generation ICs 77
Design-rules driven methodology and process-technology
support combine to enable rapid library migration.

Advanced Emulation Tool Targets High-Speed Functional
Verification ....80
Advanced processor and innovative system architecture
enable high-capacity verification.

ANALOG OUTLOOK

A Look At High-Speed DAC Performance For
Communications 87
New criteria demand a different look for the digital radios
that are becoming real every day.

Putting Sensors To Work To Safeguard Computers . ... 99
Various digital and linear temperature and motion
sensors play key roles in keeping PCs and remote
Internet computers out of harm’s way.

Genlocking Sync Generator Provides Video Timing From
Analog Input 106
Multi-standard, single chip solution handles poor-quality
analog inputs to give clock generation for analog or digital
processing.

350-MHz Op Amp Family Provides 100-mA
Outputs . ... .. ittt 110
Excellent distortion, noise, and power specifications in
SOT-23 packages remove previous “small” limitations.

Update On Automotive Sensors 114
*Spread-spectrum sensing system allows remote tire-
pressure and temperature monitoring on trucks

Products Feature

Optical Defector Selection: A Delicate Balancing Act! ... 119
For optimum system performance, the optical detector
must be matched carefully to its amplifier.

Upcoming Meslings = -« sssusisesinensissiaesis 16

S O o M 18

¢ Privacy, Surveillance, And “Big Brother”

TeEhBOIOGY BABIIG oo« o0 visvinininoomisenins soae 22

e VXI and PCI Will Coexist Quite Nicely

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

* New laser sings the blues ... and red and orange and green

o Wireless ATM LAN gives mobile caller access to MPEG-2
video

¢ Cordless modem technology eases e-mail, Internet access

¢ Joint venture dials in on next generation of wireless paging
¢ Three bulletins published for telecommunications community
* Space-borne radar will revolutionize hazard watching
Tecl'mology Breakthrough

¢ Embedded server core demonstrates the feasibility of
high-performance and low-cost network computing

e Interoperability specs for cable modems released amid
industry fanfare

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

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

ELECTRONIC DESIGN /MARCH 3, 1997




2

T 4

>

://

/
‘'t

1
f:EI

M ‘-
P

c

n
[+ o
[11]
-
0.
<
(=]
<
[
7]
o
x

« RAID SYSTEMS -

DISK DRIVES
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hen cqmmunications companies
physical layer ICs for their Fibre Channel
subsystems, they call Vitesse. We've been
supplying 1 Gb/s communication ICs for six
years, and are now shipping integrated
Gigabit Ethernet transceivers as well as
1 Gb/s optoelectronic receivers.

Turn to the worlds leading producer of
Fibre Channel devices for affordable, superior,
proven performance. For your
Communications Products Data Book,
samples, or technical assistance, contact us
now and explore new worlds of high
bandwidth possibilities.

1-800-VITESSE
or www.vitesse.com

* A world of high volume, high
bandwidth datacom solutions.

1 Gb/s 10-Bit
Transceiver

The industry’s first
integrated Fibre Channel
transceiver offers low
power (650 mW) and
low cost. [VSC7125]

1.25 Gb/s 10-Bit
Transceiver

The first Gigabit Ethernet
transceiver provides the
highest performance and
lowest power (700 mW)
solution.

[VSC7135]

1 Gb/s
Hub/Repeater
This low cost, fully
integrated hub circuit
retimes 1 Gb/s Fibre
Channel data and
bypasses faulty ports
[VSC7120]

1 Gb/s Quad Port
Bypass Circuit
Integrating four port
bypass circuits into one
package reduces jitter
accumulation, power, pin
count and cost.
[VSC7121]

1 Gb/s 20-Bit
Transceiver

The Fibre Channel
industry’s first 20-bit
transceiver reduces real
estate, power and cost.
[VSC7126]

1 Gb/s Integrated
Optoelectronic
Receivers

The world's first, they
lower cost and real
estate while improving
sensitivify and noise
performance. [VSC7800
Family]

high bandwidth

solutions

VITESSE

SEMICONDUCTOR CORPORATION

READER SERVICE 149
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Manufacturers Of Active Fiber-Optic Components . ..126

BOARDS & BUSES

PC Graphics Watch
21997: The year of technology on VME

Embedded PCl Meets 68K: Some Bridging Issues . .. 140
As PCI proliferates, embedded systems designers need a
way to bridge from the 68K-based CPUs to the PCI bus.

Decoupling Opens Bottlenecks In VME64-Based DSP
Systems .....coiiiiiiiiiiiieiiiiiietenaiinas 147
Host and secondary buses that operate independently
clear roadblocks to maximum throughput.

Consumers’ Needs Fuel Innovations At Embedded Systems
Conference .........ccvevieerenineronnncenes 153
Conference and exhibition showcases new developments
in design methods, standards, and technologies.

What'sOnBoard .........ccovvviiinnnnnnnn 160
Boards & Buses Products ...........covuvnnnen. 163
R RS N T E et I
Ideas ForDesign ........cocovvvuieieiinenennns 179
PeasePorridge ..........c.ovvviiiiniinnnnn, 187
* What'’s all this FLOOBYDUST stuff, anyhow? (Part 5)
Walt's Tools And Tips . .....ovvvvviiineennn, 193
» Analog Book Reviews

NewProducts ..........ccovvviinnnnnne. 195
EuropeanProducts ............ccoiiiiin... 199
New Literature ...........cociiiiiiinnn, 200

Permission is granted fo users registered with the Copyright Clearance Center Inc. {CCC)
to photocopy any article, with the exception of those for which separate copyright
ownership is indicated on the first page of the article, provided that a base fee of $2 per
copy of the arficle plus $1.00 per page is paid directly to the CCC, 222 Rosewood
Drive, Danvers, MA 01923 (Code No. 0013-4872/94 $2.00 +1.00). Can. GST
#R126431964. Canada Post International Publications Mail {Canadian Distribution
Sales Agreement Number 344117). Copying done for other than personal or internal
reference use without the express permission of Penton Publishing, Inc. is prohibited.
Requests for special permission or bulk orders should be addressed to the editor.
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Or one small step.

Moving from CISC to RISC can make anyone feel jumpy. Scrapping your code. Blowing a ton
on memory. Delaying time to market. But with Motorola’s ColdFire" technology, RISC performance
is just a step away. The cost-effective ColdFire architecture is derived from Motorola’s 68K family.
So you can build on current product designs and programming experience to get products to market
faster, with a smaller investment. In addition, the ColdFire technology maximizes your code density,
minimizes the memory required to store it, and delivers unprecedented price/performance levels for
cost-sensitive applications. To learn more about Motorola’s ColdFire microprocessor family, call
1-800-521-6274 (ref. #HP001). Or visit www.mot.com/coldfire.

It’ll improve your design by leaps and bounds.

@ MOTOROLA

© 1996 Motorola and ® are registered trademarks and Coldfire 1s a trademark of Motorola, Inc. All rights reserved What yOM never thought pOSSI.blezu
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| GHz Clock
Oscillators,
Less Than
3psec Jitter!

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

* 300MHz-1GHz

* 10, 25, or 40 ppm stability

* Single supply operation

* Extended temperature
ranges

* ECL/PECL logic
compatibility

SONET Designers!
622.08 MHz VCXOs
available NOW for

your SONET applications!
Call for further
information and
specifications.

ro networks corp.
324 Clark Street,

Worcester, MA 01606

Tel. (508) 852-5400

FAX (508) 853-8296

E-Mail - sales@mnc.com

Web Site - http://www.mnc.com

‘ MORE IN MICROELECTRONICS
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Expensive design time
Reticle/mask costs
Wafer prototype lot




MIXED - SIGNAL

COST REDUGTION

SHARED MASKS & WAFERS - $4,500*

THE FORESIGHT PROGRAN: BENEFITS OF MULTI-PROJECT

Partition the analog section, see results — silicon in 6 weeks

Run multiple design iterations on the same silicon run, see resuits
in 6 weeks - cut weeks or months off the development cycle

Foresight technologies 0.6y, 0.8y, 1.2y, 2.0y
Multiple design rules ORBIT, MOSIS, CMOSN, CMOSX
Libraries for STD cell or gate arrays

Contact Karen BlayLock, Foresight coordinator,
at 888-441-2441 or see our web site for Foresight information.

*Prototype pricing starts at $4,500

Orbit Semiconducror, fac. 169 Java Drive, Sunnyvale, CA 94089 408-744-1800 Fax: 408-747-1263 hrup://www.orbitsemi.com
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T

SEMICONDUCTOR, INC

A DIl GROUP COMPANY

888-441-2441
888-441-2440 fax

I
- e
Plew
=] §)
o e
0 9]
e
S
-
=







EAI's JEFF SPENCER
ON AN HP WORKSTATION.

WHAT'S YOUR VISION?

You've got ideas. But do you have the
tools to visualize them? You do with
HP Technical Computing Systems. The
leading price-performance HP UNIX" -
and Windows™ NT-based workstations
and scalable supercomputers give
you powerful graphics capabilities and
real-time data analysis. So in addition
to running world-class applications
quickly and collaborating instantly with
colleagues, you can make your vision
a reality. Please call 1-888-844-6547

or visit www.hp.com/go/technical

o
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x
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MEETINGS

MARCH 1997
Embedded Systems Conference
East, Mar. 10-12. Hynes Conven-
tion Center, Boston, MA. Contact
(617) 821-9222; e-mail: esce@ex-
poreg.com.

PCB Design Conference West,
Mar. 15-21. Santa Clara Convention
Center, Santa Clara, California. Con-
tact PCB Design Conference, P.O.
Box 472, Canton, Massachusetts
02021; (617) 828-9185; fax (617) 828-
8198.

European Design & Test Con-
ference (ED&TC ‘97), Mar. 17-
20. CNIT Conference & Exhibition
Centre, Paris-La Defense, France.
Contact ED&TC Conference Secre-
tariat, CEP Consultants Ltd., 43
Manor Pl., Edinburgh, EH3 7EB,
UK; (44) 131-300 3300; fax (44) 131-
300 3400; e-mail: edtc@cep.u-
net.com.

Antennas: Principles, Design,
and Measurements (Short
Course), March 18-21. Mission
Bay, San Diego, California. Contact
Kelly Brown, NCEE, 1101 Massa-
chusetts Ave., St. Cloud, Florida
34769; (407) 892-6146; fax (407) 892-
0406.

Communication Design Engi-
neering Conference, Mar. 24-26.
Washington, DC. Convention Center,
Washington, DC. Contact Denise
Chan, Miller-Freeman Ine., (415)
278-5231.

Portable By Design Conference
and Exhibition, Mar. 24-27,
Santa Clara Convention Center,
Santa Clara, CA. Contact Betsy
Tapp, (201) 393-6075; fax (201) 393-
6073; e-mail: portable@class.org.

Communication Design Engi-
neering Conference, Mar. 25-27.
Washington Convention Center,
Washington, DC. Contact (617) 821-
9219; e-mail: cdec@exporeg.com.

DSP World Spring Design Con-
ference, Mar. 25-27, Washington
Convention Center, Washington, DC.
Contact Denise Chan, Miller Free-
man Inc., (415) 278-5231; e-mail:
dsp@exoreg,com.

SOUTHCON ‘97, Mar. 25-27.
Raleigh Civie and Convention Cen-
ter, Raleigh, North Carolina. Contact
Electronic Conventions Manage-
ment, 8110 Airport Blvd., Los Ange-
les, California 90045; (800) 877-2668
ext. 243; fax (310) 641-5117; e-mail:
southcon@ieee.word.org.

Second Conference on The New
Integrated Service Provider
(Supercarrier ‘97), Mar. 26-28.
Washington Vista Hotel, Washing-
ton, DC. Contact (800) 822-6338 or
(202) 842-3022 ext. 317; Internet:
http://www.brp.com.

Sixth International Verilog
Conference, Mar. 31-Apr. 2.
Santa Clara Convention Center,
Santa Clara, CA. Contact MP Associ-
ates, 5305 Spine Rd., Suite A, Boul-
der, CO 80301; (303) 530-4562; fax
(303) 530-4334; e-mail: iveinfo@ive-
conf.com.

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

Surface-Mount Technology As-
sociation, April 2. Gwinnett
County Civic Center, Atlanta Geor-
gia. Contact (770) 569-1822; e-mail:
smta-info@t-tech.com; Internet:
http://www.smta.org.

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

IEEE Conference on Compu-
ter Communications (INFO-
COM 97), April 7-11. Kobe, Ja-
pan. Contact Tatsuya Suda,
Deptartment of Information &
Computer Science, University of
California, Irvine, California 92717-
3425; (714) 856-5474; fax (714) 856-
4056; e-mail: suda@ics.uci.edu; In-

ternet: http://www.ics.uci.edu/
infocom/ (North America);
http://arpeggio.ics.es.osaka-u.ac.jp/
infocom.html (Japan).

Fourth ASAT Conference , Apr
4-16. San Francisco Airport Mar-
riott, San Francisco, California. Con-
tact Suzanne Graf, Project Manager,
(541) 984-5204; fax (541) 343-7024; e-
mail: SGraf@Advanstar-Expos.com.

IEEE International Conference
on Acoustics, Speech, and Sig-
nal Processing (ICASSP 97),
Apr. 21-24. Gasteig Cultural and
Convention Center, Munich, Ger-
many. Contact Bernd Girod,
Lehrst.f.Nachrichtentechnik, Univ.
of Erlangen Nuremberg, Cauerstr. 7,
D-91058 Erlangen, Germany; (49) 91-
3185-7101; fax (49) 91-3131-30840; e-
mail: b.girod@ieee.org.

Sixth System Administration,
Networking, & Security Con-
ference, April 21-26. Baltimore
Inner Harbor, Maryland. Contact
USENIX Conference Office, 22672
Lambert Street, Suite 613, Lake
Forest, California 92630; (714) 588-
8649; fax (714) 588-9706; e-mail: con-
ference@usenix.org; Internet:
http://www.usenix.org.

IEEE International Conference
on Robotics and Automation,
April 21-27. Albuquerque Conven-
tion Center, Albuquerque, New Mex-
ico. Contact Jerry Stauffer, Intelli-
gent Systems and Robotics Center,
Program Office, MS0949, Sandia Na-
tional Laboratories, Albuquerque,
New Mexico 87185-0949; (505) 845-
8966; fax (505) 844-6161; e-mail: jd-
stauf@isrc.sandia.gov.

First Convergence Technology
& IC Expo, Apr. 22-24. InfoMart,
Dallas, Texas. Contact Electronic
Conventions Management, 8110 Air-
port Boulevard, Los Angeles, Cali-
fornia 90045; (800) 877-2668, ext. 243;
fax (310) 641-5117.

15th IEEE VLSI Test Sympo-
sium, April 27-30. Hyatt Re-
gency Monterey, Monterey, Califor-
nia. Contact Y. Zorian; (408)
543-0146 ext. 227, e-mail:
zorian@lvision.com.
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career in the fost-growing portable-produ marker. ke NAARCH 24 -2 7, 1997

advantage of the latest design technologies for portable
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plings—systems solutions—discussions with the experts—

independent software and hardware vendors, and much ~ FREE-ADMISSION REGISTRATION. Complete the form
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of design engineers, manufacturers, and suppliers at this 25, 26, or 27 for your free admission to the exhibits, a 560 volue. If
fourth annuol exhibition where hundreds of products are  you're inferested in attending the Technical Conference, you may
shown and discussed for the first time publidy. Meet the  register at that fime. For more information call 201/393-6075;
experts face-to-face and explore the many innovative av-  or Email: portable@class.org
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EXTRA ADDED ATTRACTIONS (i

54520 it

ws s KEYNOTE LUNCHEON e Y
for Conference Attendees, March 25, Noon * Desi s For Portable Devices
sponsored by Benchmarg Microeledronics, gning With Futyre Battery Technologi
* CPU Power- Supply es
s imp INDUSTRY RECEPTION * Sooe Monogonear o
sponsored by Intel Corporation, March 25, 5-8 PM. * PCCard Issyes i
* RF-
== vmp- JACK KILBY . sm":sod Wireless WAN & LA
inventor of the integrated circuit, March 25, 5-8 PM. 'W’Y Architectyres

w= ump BOB PEASE

author & columnist, March 26, 5-8 PM.

== nmp PORTABLE AFTER DARK
for Conference Attendees, March 26, 6-9 PM.




Simply complete the form below and [)(‘
bring it with you to the registration desk byD%;tsqlg)}le

to receive your FREE admission pass
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O b. Design and Development Engineering O b 10-20 O o Micoprocessors/microcontrollers
Management O ¢ 21-50 O b. Logic design
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2. YOUR RESPONS'B"J“/'NFLUENCE O f  Communications services O o. Embedded software
O o. Identify needs O g Novigation equipment
O b. Recommend suppliers O h. Network equipment
O . Spey suppliers O i, Doto-collecion devices EXHIBITION HALL ONLY, 3 DAYS
; . . $60 s FREE
O d. Contoct suppliers 0 . Industial controls KEYNOTE LUNCHEON -
O e Recommend ;?urchuses O K Electronic test equipment Tuesday, March 25 ot 12 noon, $35
O f Contoct suppliers O I Medical, prosthetics, pacemakers, efc. (gghmplirlnenmryroal/
O g Approve purchases 0 m. Avionics, marine, space, military equipment Technical Conference Attndees)
’ ' ' ' 0 YES, [ will the K Lunch
O h Oher O n. Automotive equipment e
3. ANNUAL VALUE OF PURCHASES O o. Consumer electronics and appliances TOTAL FOR REGISTRATION: ~ §
YOU INFLUENCE O p. ICsand semiconductors
O o lessthan 510,000 O q. Power sources/supplies
0 b. 510,000 to 549,999 O . Electronic subossemblies
O ¢ $50,00010 599,999 (boards, modules, hybrids)
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O e 53000000 5499,999 hordwore ond supplies
a f  $500,000 or more ot Ohe

Portable by Design, 611 Route 46 West, Hasbrouck Heights, NJ 07604; 201/393-6075; Fax : 201/393-6073; Email: portable@dass.org



1997 Proceedings
NOW AVAILABLE

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

transportable products.

he 1997 Proceedings Of The Fourth Annval

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

PROCEEDINGS

B  OF THE
§ FOURTH

51 ANNUAL

[«

@] CONFERENCE
g MARCH 24-27, 1997
2 RLARLALL
=

~

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

* Defining and Overcoming End-User Battery Frustrations

* MCUs and CPUs for Portable Devices

* Designing With Current and Future Battery Technologies

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

* Software: System Management and PC Card Issues

* RF-Bosed Wireless LAN and WAN Technologies

* Smart Battery Management Architectures Addressing Multiple
Battery Chemistries

* |R-Based Wireless Communications

* Systems, Buses, and Architectural Issues

* Thermal and Mechanical Considerations

* Low-Power Analog Circuit Design

* PCCards and Other 1/0

r-—-—---—--"—-----"----"-:-—"-"""-" Y Y A

| Portable by Desngn Proceedings Order Form Amount + Tax* = Total L

| O 1997 Proceedings: $175 + $10 /h; # of copies *Sales Tax (CA, CT, FL, GA, IL, MA, MN, NJ, NY, OH, PA, W, Canada |
0O 1996 Proceedings: $100 + $10 s/h; # of copies residents add appropriate sales tax)

| O 1995 Proceedings: $100 + $10 s/h; # of copies l

| O 1994 Proceedings: $100 + $10 s/h; # of copies — Make checks payable to: |

I O 1994/95/96 & 1997 Proceedings: $295 + $28 s/h; # of copies PORTABLE BY DESIGN |

) O Check Enclosed

| NAME — O MasterCard O Visa O American Express |

| TITLE - |

I ACCT.NAME I
COMPANY _ I -

l EXPIRATION DATE |
ADDRESS _ _ B .

eIy _ _STATE ZIP ACCL# — :

IGNATURE .
| Please return this form to: SIG UR [
L PORTABLE BY DESIGN - 611 Route 46 West ¢ Hasbrouck Heights, NJ 07604 or call: 201/393-6075 » Fax: 201/393-6073 E
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ELECTRONIC DESIGN

EDITORIAL

Privacy, Surveillance, And “Big Brother”

he dazzling array of electronic equipment that is now available—cellular and

portable telephones, personal digital assistants (PDAs), pagers, baby moni-

tors, interactive cable systems, and laptop computers—is redefining our
view of “privacy.” The proliferation of e-mail and the World Wide Web has
brought the privacy problem to the fore “in spades.” Just who’s privacy is it any-
way? Is it our right to have private conversations free from oversight and intru-
sion as the Constitution would have us believe, or is it “big brother’s” equal, if
not greater, right to listen in?

We all know that for every weapon a counterweapon will surely be developed.
When the telegraph was invented back in the 1840s, snoopers started to climb
the poles to tap the wires and listen in on transmissions. This was followed by
the development of coded transmissions and the passing of anti-tapping laws.
That may have provided a measure of privacy, but it didn’t stop those intent on
snooping; they simply developed more sophisticated countertechniques to listen
in on the transmissions. The bottom line is that there simply is no “ultimate” pri-
vacy weapon. Sure, there are cryptographic and data-serambling techniques
that provide us with a high level of privacy, but no sooner are these developed
than someone comes up with a countermethod to crack them.

Nor would the government want there to be a perfectly secure communica-
tions system—at least not for those who argue that criminals, spies, and terror-
ists would have a free hand at making mischief. But that raises the question:
“Who’s privacy is it anyway?” The answer is not that simple. There are legal pro-
tections for the average citizen from unwarranted government intrusions, like
court orders, before any “tapping” is undertaken. But recent events demon-
strate that even without a court order, average citizens have been able to listen
in on sensitive inter-computer and telephone conversation, with readily-avail-
able radio scanners and other listening devices.

Privacy is still not completely defined. And given the rapid advancements in
communications and computer technologies, its definition will become even
murkier. Technological ingenuities are invading our traditional understandings
of privacy at record levels.

Citizens groups, industry, the legislature, and all interested parties must get
together and come up with a common definition of how we should define privacy
in terms of our present technological capabilities. Such a definition would be a
moving target that will surely keep changing with technological advancements
that are certain to continue. Are we ready for the Orwellian age? Give us your
opinion. rallan@class.org.

2

Executive Editor




>rrrrr

NEED INFORMATION STORAGE IN A HARSH ENVIRONMENT?

THE VMEM-F1 DELIVERS!

Single slot solution, 3U/6U, up to 192 MByte Flash
Modular Flash in 4 MByte pages

Designed for harsh environments

Shock and vibration tolerant

Very low power consumption, Extended temperature
Flexible memory configurations (DRAM, SRAM)

PEP - a provider of industrial solutions.
PEP - your competent partner for industrial systems!
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Modular Computers®

PEP Modular Computers Inc.
750 Holiday Drive, Building 8
Pittsburgh, PA 15220

Tel.: (412) 921 3322

Fax: (412) 921 3356

E-mail: info@pepusa.com
Toll free: 800-228-1737




n times of rapid change,
our system has to run fast.

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

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




Boost performance with
our comprehensive line of
high-speed DRAMs

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

Designer-friendly DRAMs

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

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

]ustlmaglne
NEC MULTIMED[A
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Save real estate

on your PCB with
the Tiny"T" SMT
VCXO

* Performance is the same as
full size VCXO's

* Get more stuff on your PCB -
size is only .200" x .288" x .088"
* Reduce your assembly cost -
handled by pick and place
machine from tape and reel

* You choose any frequency
from 3 MHz to 45 MHz

* Frequency Pull to £150 ppm

» Stability to £20 ppm, 0 to 70°C
* For extended temperature
choose -40 to +85°C

Deviation from Nominal
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—~200 |
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o |
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1
00 10 20 30 40 50
Deviation Voltage (Vc)

ITIEEELECTRONICS

10 Commerce Dr ® New Rochelle,NY
(800)331-1236 FAX (914)576-6204
email:mfsales@mfelec.com
http://www.mfelec.com
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VXI And PCl Will Coexist Quite Nicely

statement caught my eye as I was reading one of those white papers
Athat companies mainly put out to catch an editor’s eye. “The failure of the

VXI bus has become a classic example of how multivendor standards can
fail...” Competitive pressures had kept instrument manufacturers from coop-
erating, according to Muneeb Khalid, president of Gage Applied Sciences
Inc., Montreal, Quebee, Canada.

I knew that the VXTI hardware standard couldn’t be the problem. That had
been a success from the start. But the VXIbus Consortium’s charter said
nothing about software, and that had been a problem for VXI users.

In fact, the lack of a standard operating system was the main cause of VXI's
failure, according to Khalid. In a phone conversation, he also defined failure: “This
bus was supposed to take over all instrumentation. Back in 1989, that’s what was
said about VXI. And it didn’t.” So although VXI is a good bus and has a large fol-
lowing, it is a “relative failure” because it didn’t meet expectations, he said.

The subject of the white paper actually wasn’t VXI but “The Power of PCI
Bus Instrumentation,” which expresses Khalid’s
feelings on what he sees as the emerging stan-
dard for T&M, data acquisition, and instrumenta-
tion. The VXI bus was very fast when it was de-
signed in the late 80s, but the PCI bus has passed
it by, he said. Not only is PCI much faster, it also
is much less expensive. The PCI platform and
cards cost much less than VXI hardware, and be-
cause PCI is basically a PC-based system, it’s
much easier and less costly to program. “The ex-
pertise of programming for PCI is a lot more
prevalent in the general population,” said Khalid. £ < ,

The only real advantage left to VXI is the - 2/ Aoty
standard’s trigger bus, he said. And Gage, a sup- & : '
plier of PC-based data-acquisition products, has
gotten around that by adding to its cards a mez- TEST AND MEASUREMENT
zanine bus that connects multiple modules. That mezzanine bus is not part of
the PCI standard, however.

James Kimery, VXI product manager at National Instruments Corp.,
Austin, Tex., disagrees with Khalid. VXI’s original forecasts were very opti-
mistic, he said. The bus was expected to replace IEEE-488 (GPIB), but it has-
n’t. Still, VXTI is a $450 million industry and growing fast, said Kimery. Nlisa
major player in both VXI and PC-based instrumentation, including PCI bus.

Kimery said many people felt VXI was too difficult to use early on. “I don’t
think it was a question of operating system standardization, but a question of
1/0 software and a standard instrument driver model based on that standard
I/0 software,” he said. The VXIplug&play Systems Alliance was established
to address this problem. It’s efforts have been an “unqualified success,” he
said, because all vendors stood to gain from it.

Speed isn’t a factor either, said Kimery. He noted that the VME®64 protocol
doubles VXI bandwidth to 80 Mbytes/s and newer VME standards jump to 160
and 320 Mbytes/s. “Most users don't need these eye-popping numbers,” he said.
“But both buses will remain viable in the future as far as data transfer rates go.”

Kimery agreed that VXI can be more expensive to buy and run, but he noted
that most PCI computers have only three or four slots, due to load impedances
and reflections. Going to a larger system can be much more costly. VXI has
many other advantages, he said, including standards for shielding, electromag-
netic radiation, and susceptibility; larger card sizes, and the VXI local bus.

The bottom line: With VXI, PC-based data acquisition, and that old standby,
GPIB, designers have some pretty good choices available. VXI and PCI, in partic-
ular, will be around for some time, with the promise of continued improvements in
the future. jnovelli@class.org.




4 LabWindows'/CVI

4 Virtual Instrumentation Tools for C/C++

Supercharge

Your C/C++ Devel?pment

o Automated Test System =] B3
Discover a faster, easier Login Load Test Sequence Edit Parameters Database  Shutdownl
W avelorm Display g
way to take advantage of i
h )
C/C++ for your next test 3000 5000 o Full
system. Designed for O¥s e
40.00-
engineers, LabWindows/CVI
Voltage 1 30.00-
delivers powerful 5.00 '
. ' 0_w/_L\:0_gq 20.00-
Virtual Instrumentation N s o By
Time [sec) Voltage 2 10.00-
tools that are compatible with View 000 500 1000
’ i st 0.00—.
the leading 32-bit Windows _‘
!

C/C++ compilers. With its
easy-to-use interactive development
environment, you can:

¢ Quickly design virtual instrument front panels
» Perform extensive waveform analysis, FFTs, filters, and statistics

» Choose from more than 600 GPIB, VXI, and serial instrument drivers

* Acquire data with plug-in DAQ boards

Call today and supercharge your next test system with the new

LabWindows/CVI virtual instrumentation tools for C/C++!

‘7 NATIONAL
’ INSTRUMENTS

The Software is the lustrument®

Call for your
FREE evaluation

software today.
(800) 433-3488

(U.S. and Canada)
U.S. Corporate Headquarters
Tel: (512) 794-0100 o Fax: (512) 7948411
info@natinst.com e www.natinst.com
Worldwide network of direct offices and distnbutors.
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Introducing Micron’s
industry-standard
boot block Flash.

Looking tor flash memory that's got it ali
together? Consider Micron's boot block flash
memory with SmanVoltage Technology. 1t
combines compatibility and flexibility with
proven Micron reliability for a solution that fits
vour needs as easily as it fits your application.

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

cSmartVoltage Technology provides 3.3V or 5V
read roltages (Vo) and 5V or 12V programming
voltages (Vrr) for maxinum operational
Slexibility on a single chip.

*Micron's quality-controlled and bighly efficient
production process delivers greater product
reliability and availability at a compelitive
price.

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

For additional product information, visit Micron's
WWW site at http://www.micron.com/flash or call
Micron DataFax at (208) 368-5800 and request #2358.

Mewory Part
Configuration

Package / # of Pins
Number SoP  TSOP-

MT28F002B1
MT28F20081
MT28F004B1
**256K x 16 /512K x 8 MT28F40081

1Megx8 *MT28F008B1
""512K x 16 /1 Meg x 8 *MT28F800B1

*Available 2097  **Intel® Smant5™ Compatible

256K x 8
**128K x 16/ 256K x 8
512K x 8

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

E-mail: prodmkig@micron.com

Internet: http:  www.micron.com flash
Customer Comment Line: (800) 932-1992
FAX (208) 308-4017

Micton Databax s a senvice mark of Micron Technology, Ing
Micron Quantum Devices prostucts are distributed by Micron
Semiconductor Products, Tne, and its affiliated compunices
Starts s a trademark ol Intel Corporation

1990 Micron Quantum Hevices

Drop-in
Compatibility

w7’ |

e Service
* Reliability
¢ Availability

SmartVoltage

ICRON

QUANTUM DEVICES. INC.
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f You Think Omron Only Makes Relays,
Read Between Our Lines.

I t's true we're the world's number
one relay supplier. So it's not
surprising to learn that design engineers
and specifiers know us for our relays.

But we also manufacture the
world's most complete line of switches
and photomicrosensors.

For years we've been building all
types of switches, photomicrosensors,
and relays for leading companies that
manufacture telecommunications
products, home and office electronics,
computer peripherals, appliances, and
HVAC equipment, just to name a few.
Proven reliability
makes Omron
relays, switches,
and photo-
microsensors the
preferred choice
of design engineers

and specifiers
worldwide.

&

What does all this mean? That's
simple. Our expertise has led to the
development of standard components
for all kinds of applications. And when
you can fit a standard switch to your
custom application, you're looking at a
considerable cost savings. Plus you'll
see your design go into production that
much faster.

In switches alone, we have basic
switches, mechanical keyswitches,
rotary and in-line DIP, thumbwheel and
rocker switches, amplified and non-
amplified photomicrosensors, PCB
mount and connector-ready photo-
microsensors, as well as lighted and
oiltight pushbuttons.

And everything Omron makes is

100% tested, available to you world-
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wide, and backed up by outstanding
technical and distribution support.

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

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

1-800-55-OMRON

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

OMRON



Ultra SCSI Termination
Step 1: Rewrite The Specs
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¢/ MAXIMIZE BANDWIDTH: 35 MH:z
¢/ MAXIMIZE OUTPUT CURRENT: 24mA
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Meet UltraMAX"™

For UltraSCSI, you need more than the same old,
terminators with the same old specs. You need
UltraMAX terminators from Linfinity! Here’s why:
* Improved, adaptive non-linear mode architecture
* Faster bandwidth — to 35MHz :
e Eliminates need for com-
pensation capacitors —
saves space and cost
. Provitﬁzs 24mA continu-
ous current
* Fewer data errors, more
reliable Wide and Narrow
UltraSCSI designs
e Comprehensive line of
ST Bowsd Zhavis SCSI products available

UltraMAX needs no
compensation capacitors!

including transceivers and terminators

For your Design Kit including application notes,
samples and an Evaluation Board
call, fax or write:
Linfinity Microelectronics,
11861 Western Avenue,
Garden Grove, CA 92841 A
Phone: 714-898-8121 b 3

Fax: 714-372-3566 \ow 196797 DtaBoo

Q [INFINITY

MICROELECTRONICS

Call 800-LMI-7011

I‘Visiwf I KTl http://www.linfinity.com
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’
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k—Call Tode

ACI Electronics 800-645-4955, All American 800-573-ASAP, Bell Industries 800-BUY-BELL FAI Electronics 800-677 8899 Falcon Electronics 800-444 4744
Future Electronics 800-388-8731, Jaco Electronics 800-989-5226, Jan Devices 818-757 2000 Marsh Electronics 800558 1238 Zeus Electronics 80052 HIREL

™ UltraMAX is a trademark of Linfinity Microelectronics Inc.
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New Laser Sings The Blues...
And Red And Orange And Green

ull-color projection displays or high-density optical
Fdata—storage applications may benefit from an all-

solid-state laser that produces four visible colors.
The laser, developed by researchers at the Los Alamos
National Laboratory, Los Alamos, N.M., can be tuned to
produce red, orange, green, and blue light.

The new device’s ability to generate blue light is par-
ticularly significant because blue has been difficult to
produce reliably and efficiently from solid materials.
The researchers employed a phenomenon called a pho-
ton avalanche. They placed two kinds of impurities in a
zirconium-fluoride-based glass. The impurities, which
are triple-charged ions, act as both energy donors and
acceptors, while readily absorbing more energy from an
infrared pump laser. As these excited ions release en-
ergy to yield less-excited ions, they produce light. The
color of the light depends on the specific lower-energy
state to which the laser is transitioning.

For more information, contact Kathy DeLukas, (505)
665-9201 or duke@lanl.gov. JN

Wireless ATM LAN Gives Mobile
Callers Access To MPEG-2 Video

he most advanced prototype of a wireless asynchro-
Tnous transfer mode (ATM) local-area network

(LLAN) was recently achieved. Developed by Lucent
Technologies’ Bell Labs, it features wireless laptop com-
puters that run MPEG-2 video and Internet content ina
building environment. The advance stems from the
company’s joint Mobile Information Infrastructure
(MII) project with Sun Microsystems. The project ad-
dresses key technological challenges for wireless high-
speed networking in order to provide digital video and
multimedia services to wireless information appliances.

An architecture of wireless ATM LANS are intercon-
nected through ATM switches in the prototype. Each
wireless ATM LAN consists of portable base stations
(PBSs), enabling wireless coverage for mobile laptops.
High-speed wireless (radio or infrared) links are sup-
plied between the laptops and the PBS, which is com-
pact (coffee-can size) and can be deployed in a flexible
and reconfigurable manner to provide end-to-end ATM
connections to mobiles.

The prototype basically highlights key aspects of the
MII, incorporating several advanced technologies. For in-
stance, there’s a 10-Mbit/s infrared wireless link between
mobiles and PBSs that’s capable of low-overhead, single
ATM cell transmissions. An efficient demand-assignment-
based MAC protocol, called DQRUMA, offers priority-
based scheduling in the downlink and uplink directions.

A data-link-layer protocol founded on an adaptive
scheme is used to implement ATM cell-based forward

error correction using Reed-Solomon coding. Mobility
management software performs fast location and con-
nection management, and performs rerouting of con-
nections during handoffs. Also included is real-time
MPEG-2 video viewing and high-speed wireless Inter-
net connectivity for mobile laptops. RE

Cordless Modem Technology
Eases E-mail, Internet Access

hooey with phone cords. A low-cost cordless mo-
Pdem technology developed by IBM Research Div.,

Yorktown Heights, N.Y., and Kyushu Matsushita
Electric Co. Ltd (KME), Fukoka, Japan, should make
Internet and e-mail access more convenient for home
and small-office computer users. KME is a subsidiary of
Matsushita Electric Industrial Co., best known for its
Panasonic products.

Cordless modem technology is based on the same
principle as cordless telephones, enabling users to go
on-line without physically connecting to a phone jack.
Data is transmitted directly between the PC and a
small device connected to the phone jack. What this
means is that home and small-office users can receive e-
mail, surf the World Wide Web, or run videoconferenc-
ing or simultaneous voice and data applications without
climbing under desks or rearranging furniture to reach
the nearest phone outlet.

No software, driver, or operating-system changes to
PCs are required, so the new technology is literally pro-
vides “plug-and-play” convenience. The cordless mo-
dem, based on IBM Research patent-pending technol-
ogy, delivers V.34 connections at up to 28.8 kbits/s using
a modified radio architecture similar to that used in to-
day’s 900-MHz cordless telephones. Because the tech-
nology is based on existing protocols, IBM and KME
anticipate developing products that support high-speed
analog modem data rates at affordable costs. For more
information, call IBM at (914) 945-3738; or Panasonic at
(201) 348-7184. RE

Joint Venture Dials In On Next

Generation Of Wireless Paging

n agreement reached between Socket Communica-
Ations Inc., Newark, Calif., and Cetronic AB,

Sundsvall, Sweden, is expected to lead to a novel
line of wireless data-paging products, eventually opening
up new applications and markets for mobile computing.
Socket Communications is the leading supplier of pag-
ing-based mobile computer products in the U.S., while
Cetronic is the leading supplier of paging-based compu-
ter products in Europe. The products will take advan-
tage of the newest paging protocols in each market and
will incorporate technology from both companies.
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TECHNOLOGY

Through the agreement, the new line of products will
serve both the U.S. and international markets. For the
U.S., the first product will be a new generation of Socket’s
PageCard based upon the new FLEX paging protocol.
The PageCard, which currently uses the existing POC-
SAG paging protocol, is a data pager with a PC card in-
terface that receives paged data or messages and down-
loads them into a handheld PC or notebook computer.

For the European market, Cetronic will market its
products under its RadioCard name, creating a device
similar to the PageCard that uses the ERMES protocol.
The devices will remain fully operational with both
Cetronie and Socket existing software interfaces. The
FLEX and ERMES protocols were selected due to
their superior reliability, faster transmission speed, and
a much-enhanced efficiency in utilizing the paging infra-
structure. Thanks to these advanced protocols, new ap-
plications are possible for delivering time-critical data
to mobile workers, such as broadcasting or narrowcast-
ing from the Internet or intranets.

For more information, log onto Socket’s web site at
http://www.socketcom.com. RE

Three Bulletins Published For
Telecommunications Community

he Telecommunications Industry Association (TIA)
Trecently released three Telecommunications Sys-

tems Bulletins: TIA/ETA-TSB76 “1S-41-C En-
hancements for Personal Communications Systems
(PCS) Multi-Band Support,” TIA/ETA-TSB72 “Cen-
tralized Optical Fiber Cabling Guidelines,” and
TIA/EIA-TSB67 “Transmission Performance Specifica-
tions for Field Testing of Unshielded Twisted-Pair Ca-
bling Systems.”

The TSB76 document presents recommendations for
supporting multiband handoffs, specifically intraband
intersystem handoffs, interband intersystem handoffs,
and handoffs for mobile stations (MSs) supporting vari-
ous services. Among the services included are Ad-
vanced Mobile Phone Service (AMPS), Call Division
Multiple Access (CDMA), Time Division Multiple Ac-
cess (TDMA), and Narrowband Analog Mobile Phone
Service (NAMPS). The recommendation support mo-
bile-station identification based only on a mobile identi-
fication number (MIN).

The TSB72 specifies implementation guidelines and
connecting hardware requirements when implementing
centralized optical-fiber-cabling systems. The guide-
lines are intended for those single-tenant users who in-
tend to deploy centralized electronics versus distrib-
uted electronics, and those who want an alternative to
locating the cross-connection in the telecommunications
closet.

The TSB67 details the electrical characteristics of
field testers, as well as test methods and minimum
transmission requirements, for unshielded-twisted-pair

[ NEWSLETTER

(UTP) cabling. The UTP cabling-link specifications are
intended to be consistent with the three categories of
UTP cable and connecting hardware specified in a pre-
vious document (TIA/ETA-568-A) entitled “Commer-
cial Building Telecommunications Cabling Standard.”
Field-tester characteristics needed for swept/stepped
frequency measurements reaching 100 MHz are de-
scribed for consistency and accuracy reasons.

To obtain any or all of these documents, contact
Global Engineering Documents at (800) 854-7179. rRE

Space-Borne Radar Will
Revolutionize Hazard Watching

Stanford University’s Howard Zebker (geophysics
and electrical engineer) is one of the inventors of a new
technology that uses radar pictures taken from 500
miles or more up in space to track tiny movements in
the surface of the Earth, like the flow of a glacier in
Chile or the build-up of strain on a California earth-
quake fault. The technology, called synthetic aperture
radar (SAR) interferometry, can show, for example, the
pulsing over plus or minus a quarter-inch of the molten
material in a volcano’s magma dome.

Zebker received his doctorate from Stanford and re-
turned after 11 years at the U.S. National Aeronautics
and Space Administration’s (NASA’s) Jet Propulsion
Lab (JPL). There a team of scientists were using SAR
interferometry to map the surface of Venus. Then they
turned the radar around toward Earth itself and used
the data to make detailed, three-dimensional topo-
graphic maps. Zebker started to look at how the tech-
nology could show the topography on the move, even
measuring the speed of ocean currents.

It is envisioned that a satellite with SAR capability
would circle the earth, mapping volcanoes, earth-
quakes, and glaciers that are active, with each pass be-
ing compared to the previous ones. This could alert sci-
entists to movements as small as a quarter-inch, and
possibly provide a much earlier warning to a natural
hazard that’s on its way to becoming an event. No such
civilian satellite exists, but two proposals have been
made to NASA. Meanwhile, satellite capacity has been
launched by Japan, Canada, and the European Space
Agency. The data being collected is only available to
American scientists on a limited basis, and Zebker has
some limited access to the data coming from Canada’s
Radarsat and Europe’s ERS-1.

A retrospective use of SAR data was made in the
study of the magnitude 7.3 Landers earthquake in
southern California in 1992. The study showed not only
how the surface near the epicenter changed due to the
quake, but also how strain relaxed along a number of
connecting faults in the months after the quake.

For comment, contact Howard Zebker at Stanford at
(415) 723-8067, or you can browse his home page at
http://ee.stanford.edu/~zebker/. PMcG
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New Product Update

New, Switched-Integrator Transimpedance Amplifier

IVC102 is a precision integrating amplifier with FET op amp, on-chip integrating capacitors,
and low leakage FET switches that can convert low-level input current to output voltage.
It integrates low-level input current for a user-determined period, and stores the resulting
voltage on the integrating capacitor. The output voltage can be held for accurate
measurement. Ideal for amplifying low-level sensor currents from photodiodes and
jonization chambers, as well as leakage current measurement and current/charge-output
sensors. ICV102 can integrate positive or negative input current. Key specs: 750fA max
input bias current, 0.005% nonlinearity, low charge injection, and fast pulse integration.
Available in 14-pin plastic DIP and SO-14 surface-mount packages and priced from
$4.25 in 1000s.
Reader No. 80 FAXLINE No.11329

Single Supply Low Power Operational Amplifiers

0PA234 series of single supply general purpose op amps features low power and excellent
dc performance. Available in single (OPA234), dual (OPA2234) and quad (OPA4234)
versions—they're pefect for portable and battery-powered applications. In single supply
operation, the input common-mode range extends below ground and the output can
swing to within 50mV of ground. It can drive large capacitive loads—up to 10,000pF in
unity gain. Dual and quad feature completely independent circuitry for lowest crosstalk
and freedom from interaction. Key specs: 2.7V to +36V (+1.35V to +18V) supply range,
250pA/amp quiescent current, 25nA max input bias current, and 1004V max offset voltage.
Single and dual are available in 8-pin DIP and SO-8 surface-mount packages; guad in
14-pin DIP and SO-14 surface-mount packages. OPA234 is priced from $0.98 in 1000s;
OPA2234 is $1.76; OPA4234 is $3.23.

Reader No. 81 FAXLINE No. 11318

Burr-Brown Corporation

New Product Guide

Our new Product Guide highlights
industry-standard and recently
introduced products. This 90
page brochure contains product
descriptions and applications,
circuit diagrams, specifica-
tions, selection guides, and
selection trees. Use it as a
quick reference for easy
product selection. Free
from loca! salesman or call (800) 548-6132.

Reader No. 82

Precision 3-Port

Isolated Amplifier Family

180253, 150254, 180255, and 1S0256 comprise a new
family of precision, three-port isolated amplifiers specifically
designed for industrial and process control applications.
1S0253 is a buffer amp; 1S0254 is a programmable gain
amp; 1S0255 is an instrumentation amp, and 1S0256 is an
operational amp. All have a 1500Vrms continuous isolation
rating and 2500Vrms for one minute—they're ideal for
applications such as thermocouple, RTD, and pressure
bridge isolators, medical instrumentation, power monitoring,
analytical and biomedical measurements, and test equipment.
All are available in a 0.6" 28-pin plastic DIP package.

180253 key specitications:

NoMINEarity ........oocovevcmrieercreccrcn +0.01%
IMR 115dB at 50Hz
180253 is priced from $36.40 in 1000s.

1S0254 key specifications:

Gain .1, 10, 100, 1000,
Input bias current 5nA
Voitage output .................... +10V
Input offset voltage.................... +625pV
180254 is priced from $43.70 in 1000s.

180255 key specifications:

Gain ..110 10,000
Input bias current............. e 10nA
input offset VOItage............coccovvcreeimiinnimninirrecinns 125pV
180255 is priced from $41.85 in 1000s.

1S0256 key specifications:

Nonlinearity ..... ....£0.046%
Input bias current........ .3nA

1S0256 is priced from $39.15 in 1000s.

Reader No. 83 FAXLINE No. 11310, 11308, 11312, 11311

BURR - BROWN?®

Burr-Brown Corporation « P.0. Box 11400 « Tucson, AZ » 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133 http://www.burr-brown.com/
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NEW TERRITONY.

Go farther with your designs. AMD’s 2.7 volt-only flash

provides the flexibility your new products require:

the industry’s lowest power consumption, high speeds

and an extended operating range of 2.7-3.6 volts.

AMD’s flash requires only one power supply. It's the

ideal solution for innovative battery-powered devices

like today’'s hottest handheld GPS devices, cell phones,

and PDAs. Take your designs where no one else has

gone before and let AMD’s single power-supply flash

get you there. To learn more please contact us today.

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

AMDAO

AMD's 5.0 volt-only
and 2.7 voit-only
Flash families give
you the industry’s
widest range of

design options.

The Global Positioning
System from Magellan
combines GPS
navigation with two-
way digital messaging
via the ORBCOMM
satellite system. Iit's
not available until early
‘97, but you can get
the 2.7-volt only flash
technology inside it

from AMD today.
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TECHNOLOGY BREAKTHROUGH

Embedded Server Core Demonstrates The
Feasibility Of High-Performance And Low-
Cost Network Computing

ment of highly-optimized net-

work servers has been demon-
strated by the Network Power &
Light (NP&L) Div. of Mylex Corp.,
Fremont, Calif. The company believes
that the concept “has the potential to
dramatically change the landscape of
network computing.”

The new concept integrates
Mylex’s advanced hardware and soft-
ware technology with a high-perfor-
mance microprocessor. The result is a
low-chip-count embedded network
server the company calls NetEngine.
Incorporating industry-standard pe-
ripheral and network connections as
well as a real-time operating system,
NetEngine is said to form the basis of
a complete network server in a very
small and low-cost package. NP&L es-
timates that the technology will be
available later this year for about $600
in small quantities.

A key aspect of NetEngine is that
it’s completely independent of both
the operating system and the platform

Acore technology for the develop-

it’s based on. The company foresees
that the new concept will make obso-
lete the use of traditional high-end
PCs—and their associated costs and
complexities—in numerous network
applications, including entry level
servers, thin servers, and network-at-
tached devices.

Presently, PC-based file servers,
which represent over half of all server
installations, are used for storing and
retrieving data. The way NP&L sees
it, this is a clear architectural mis-
match because PCs were designed for
running applications, not moving data.
The new NetEngine technology will
streamline file-server architectures
for data movement, RISC CPU pro-
cessing, and intelligent design, result-
ing in higher performance, lower cost,
and an easier-to-use system.

As the responsibilities and com-
plexities of conventional network
servers have grown, so too has their
cost, complexity, and manageability.
What is happening is that these
servers are starting to become more

File server

|

Workstation

1. In a conventional centralized file server, a myriad of tasks are called upon to be performed
leading toward a dient-centric networking approach.

centralized, and are thus taking users
away from the distributed networking
approach file servers began with. The
move to client-centric networking is
thus ushering in a new server para-
digm (Fig. 1).

The NetEngine server is aimed at
reversing this trend and bringing back
the decentralized approach. Accord-
ing to its developers, this embedded
server idea has a large number of ad-
vantages over conventional general-
purpose file servers.

The NetEngine concept will ini-
tially be based on the Intel i960 micro-
processor. Two potentially large appli-
cations, entry-level file servers and
plug-and-play network attached stor-
age servers, are thought to be major
targets for the server

“Finally, servers will be easy to in-
stall and use as a television set,” says
Greg Brasier, NP&Ls director of mar-
keting. “Just plug them in and turn
them on. No longer will users be re-
quired to spend hours in the arcane
mysticism of typical server installa-
tions,” he adds.

The NetEngine concept works by
extracting solution sets from the gen-
eral-purpose server of today and mov-
ing those solutions to a more opti-
mized environment. This allows for
the optimization of hardware and soft-
ware to be used for the network ser-
vices desired and then embedding all
of the resultant parts into a chip or a
chip set, or an extensible and small-
footprint pe board (Fig. 2). The level of
integration then becomes simply a
function of semiconductor processing
technology, increasing with decreas-
ing chip line widths.

The NetEngine concept eliminates
the need for a number of components
normally used in typical file servers.
For example, keyboards, monitors,
large enclosures, and expansion slots
are all eliminated, with a resultant
cost and space savings. Moreover, an
embedded server doesn't require the
user to purchase or learn how to oper-
ate a network operating system.

Servers based on NetEngine will
allow network administrators to opti-
mize subnetworks within an organiza-
tion, and thereby enable work groups
to share files without tieing up an en-
tire local-area network (LAN). The
off-loading of data-movement re-
quests from high-end application
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TECHNOLOGY BREAKTHROUGH

servers increases the perfor- promises a greatly expanded
| mance of other application Real-ime Terminal- market for network attached
servers within a network. clock and Porip | maintenance- storage.”

According to NP&L, the MHcSy i port connector According to Michael Pe-
embedded network server ‘ tersen, president of Strategic
concept will be “of tremendous Nonvolatile UART AN Research Corp., Santa Bar-
value” to the NetPC architec- AAN Disk  comector | bara, Calif., “The coneept of
ture that’s being promoted by connector ‘ shrinking the server into an
Microsoft and Intel, among Flash embedded component will
others. For now, the concept is PROM : have an incredible impact on
receiving a lot of early support "Almgm':" next-generation servers.
from the industry. Bas This technology is a home

The NetPC thin client ref- butfers Local bus . run.”
erence platform calls for a Thomas Lahive, senior ana-
Pentium microprocessor to m':r:i:ry Disk-inierface | | LAN lyst for storage systems at
be used. Actually, any miero- controlier | | controller IDC, Framingham, Mass.,
processor could be used. also agrees. “This technology

The choice of an applica- Fe— ‘ ' is revolutionary in address-
tions processor using the core ‘ ing the needs of the entry
NetEngine concept depends PCI bus segment of the LAN server
on the application itself. For environment. There are

| the use of an I/O processor

example, moving data,which
is the principle function of a
file server, optimally requires

that’s tightly coupled with a
real-time operating system, not an ap-
plication processor with a sealed-down
version of a general-purpose operat-
ing system.

States Jim Kearns, marketing man-
ager for Intel’s Enterprise Computing
I/0 Div., “We're very excited about

this new division of Mylex and the
technologies they are bringing to the
market. Mylex has been closely in-
volved with Intel for years, helping to
steer the direction of the 1960 proces-
sor family. This innovative use of key
features of the iI960RD 1/0 processor

2. With the NetEngine concept from the NP&L Div. of Mylex Corp.,
optimized hardware and software can be selected for an application.
These can then be embedded into a network-server chip, chip set, or a
small-footprint pc board.

some outstanding market op-
portunities for the new archi-
tecture, including the devel-
opment of ‘storage toasters’
that would greatly simplify
the process of adding and managing
data on a network.”

For more information, contact
Mylex Corp., 34551 Ardenwood Blvd.,
Fremont, CA 94555-3607; (510) 796-
6100; Internet: http://www.mylex.com.
Richard Nass

Interoperability Specs For Cable Modems
Released Amid Industry Fanfare

he competition between the telcos
Tan(l the cable industry for the
privilege of wiring the American
household has taken a significant turn
with the introduction of a set of inter-
operability specifications for cable
modems. The specifications define the
radio-frequency interfaces between a
network's headend and its modems,
the network’s security provisions, and
its operations-support interface. A
minimum downstream-data rate of 27
Mbits/s will be provided by equipment
complying to this new specification.
This technology should permit
manufacturers to design and produce
interoperable equipment, capable of
supporting transparent, two-way
transfer of data, using Internet proto-
cols between cable headends and cable
customers. To ensure maximum flexi-

bility, the specification contains provi-
sions for upstream channels from
users to be supported using either RF
channels within the cable system , or a
conventional telephone line as a re-
turn path.

The development effort was headed
by the Data-Over-Cable System In-
terface Specification working group,
comprising most major cable opera-
tors and the research and develop-
ment consortium, Cable Television
Laboratories Inc., (CableLabs). It was
conceived as a way to arrive at an
open, interoperable communication
standard which would allow users and
manufacturers to enjoy the benefits
and economies of scale associated with
high-volume semiconductors and
other commodity items. Much like
televisions, radios, and telephones, in-

teroperable cable modems should be
essentially Plug-and-Play devices,
which can be purchased by consumers
directly from retail outlets.

To meet the quickening pace of
competition for delivery of high-
speed, digital-access services, the
specification had to take a low-risk ap-
proach, using as much existing tech-
nology as possible while leaving room
for future advances. In order to ac-
complish this, the specification in-
volved a set of trade-offs which the
participants felt represented a pru-
dent balance between performance,
cost, and risk. In order of importance,
the selection criteria that was used is
listed below.

1. Equipment meeting the specifica-
tion should meet basic performance,
Sfeature, and cost needs for the first
three-to-five years of service. These re-
quirements necessitate Internet-Pro-
tocol transparency and support for
multiple grades of service. The target
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Big Hammer.

Until now, powering your

megaprocessor was pretty

much a guessing game. But Pl ”H

today, with the PT7700 ‘Big

Hammer’ you can handle vir-

tually any megaprocessor’s
current needs.

And if you need to parallel up,
don’t sweat it. The PT7700 can deliver
15A, 304, all the way up to 60A of rock
solid power.

With 90% efficiency, the PT7700
also happens to be one of the coolest

PT7700 Efic'ecy vi Output Current

little pieces of technol-
ogy of its kind. And it’s /\\
digitally progammable. | “

So if you're
looking for the most
advanced power conversion technol-
ogy for your megaprocessor, we've got
just the companion for you.

Think about it. Your megaprocessor
and the Power Trends’ PT7700—this
could be the beginning of a very long
and powerful relationship.

For applications assistance call
1-800-531-5782 or access our latest product
information through the world wide web at

http:// www.powertrends.com.
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TECHNOLOGY BREAKTHROUGH

cost of a first-generation modem was
set at $400, descending to $250 for sec-
ond-generation products.

2. The participants agreed that the
specification would be offered without
intellectual-property rights encum-
brances. This royalty-free environ-
ment reduces development time and
cost, and ensures the participation of
multiple vendors.

3. The system should use technology
that is already implemented and
tested. This criterion was a must to
guarantee the timely availability of
both prototypes for testing and pro-
duction-volume, field-deployable
equipment. There should be some
equipment on the market as early as
the first quarter of this year, with sev-
eral vendors bringing their products
to market by the end of 1997.

4. The specification should be able to
embrace advances in technology as
they become available. The protocols
within the specifications employ a lay-
ering strategy to decouple them from
each other via clearly defined inter-
faces. This arrangement should give
boxes of various generations the abil-
ity to support future changes and up-
grades by negotiation of the physical-
and higher-layer protocols when a
session is established.

5. The specification should be open
enough to support customization for
vendor-specific features. This criterion
permits manufacturers to add value
and proprietary functionality without
jeapardizing basic interoperability.

The network diagram used in the
RF-interface specification illustrates
a typical cable network with a two-

way, cable-data system in place (see
the figure). It consists of a cable mo-
dem termination system (CMTS), the
cable network, and a number of cable
modems (CMs). The CMTS is located
at the cable network’s headend, with
the CMs distributed across the net-
work in the homes and businesses of
subscribers. The specification defines
the characteristics of the network’s
RF interface, as well as the message
sets and signaling sequences used to
pass data, and control between the
CMTS and its associated CMs.

To enable transparent transfer of
Internet-Protocol messages across a
cable system, the Network Layer,
Data Link Layer, and Physical Layer
protocols, as well as sublayers, are de-
fined. A concise description for the
layers follows below:

The Network Layer employs the stan-
dard IP protocol.

The Data Link Layer comprises three
sublayers:

A Logical Link Control Sublayer
(LLC), which conforms to Ethernet
standards.

A Security Sublayer that supports
the basic needs of privacy authoriza-
tion, and authentication.

A Media Access Control Sublayer
(MAC), which handles cable system
operations, and supports variable-
length payload data units (PDUs).

The Physical Layer defines the RF
transmission technology used, and is
based on North American digital-
video specifications (ITU-T recom-
mendation J.83, Annex B).

The MAC sublayer defines the rules
of the road used by both the CMTs and
its CMs to pass traffic between each

other in a fair manner. It distributes
network access evenly and arbitrates
data collisions efficiently. The headend
(CMTS) uses a controlled mix of con-
tention and reservation opportunities
to ensure that all parties have a shot at
communicating. The upstream channel
consists of a stream of minislots that
are allocated to CMs by the CMTS.
Variable -length packets are employed
in both directions to ensure maximum
utilization of bandwidth.

To accommodate a wide variety of
service models, the MAC is designed
to handle a wide range of data rates
and grades of service. Within the
MAC, extensions are provided which
will eventually be able to support ad-
vanced protocols such as ATM.

At the Physical Layer, downstream
transmission can employ either 64-
QAM or 256-QAM modulation, with
concatenated Reed-Solomon and Trel-
lis forward-error-correction schemes.
The standard’s variable-depth-inter-
leaving scheme can handle both la-
tency-sensitive data (voice, video) and
latency-insensitive data (block file
transfers, e-mail, etc.). Contiguous se-
rial bit-stream (for both input and out-
put), with no implied framing, pro-
vides complete Physical Layer and
MAC sublayer decoupling.

The cable modem’s upstream trans-
mission Physical Layer characteristics
are governed by the network headend.
Under its control, the unit can select ei-
ther QPSK or 16-QAM modulation for-
mats for upstream transmission. Other
specifications, such as symbol rate,
transmission frequency, TDMA slot
control, and PDU and length are all
dictated by the headend controller.

The specification also identifies
means by which cable modems can self-
discover the appropriate cable system
frequencies for reception and transmis-

Cal:lle-
: modem
Wide-area F
network <:> 'e"“"‘::""’"
ﬂﬂsﬁ“ (CMTS)
interface (Cw)

]
|

|
Transparent IP traffic through the system

soep e
e e CHEE

equipment

A high-level block diagram of the components required for a data-over-cable system. This setup allows two-way cable data communications in
accordance with recommendations by the Data-Over-Cable System Interface Spedification working group, comprising most major cable operators
and the R&D consortium, Cable Television Laboratories (CableLabs).




Low Spur. Low Power. Low Cost.
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In A High-Speed DAC.
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PIN-COMPATIBLE - 8-14 BITS * SINGLE SUPPLY - 3V - 5 V OPERATION
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When you design-in Analog Devices’ TxDAC™
family of 8- (AD9708), 10- (AD9760, AD9760-
50), 12- (AD9762) and 14-bit (AD9764)
CMOS DACs, you're sending the communica-
tions industry all the right signals.

AD9708 | AD9760-50| AD9760 | AD9762 AD9764
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Versatility In Cost And Resolution

Based on a pin-compatible core, the entire
TxDAC family provides the long-awaited design
flexibility and tradeoff options you need to
either upgrade resolution in a wireless local
loop or cellular basestation or to downgrade the
cost of ADSL/HDSL modems and video settop
boxes. While always maintaining “transmit
quality” SFDR levels over the Nyquist band
from 53 dB (at 40 MHz and 100 MSPS) to
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79 dB (at 1 MHz and 50 MSPS), these new, highly
advanced DACs operate off power supply rails
from 2.7 to 5.5 V, dissipate less than 50 mW at
3V (190 mW at 5§ V) and include a power down
mode that utilizes only 25 mW. That’s efficient,
single-supply operation that eliminates the dual
supplies of Bipolar and BICMOS counterparts.

The Trademark Of Progressive Designs

From wireline to wireless applications, the TxDAC
family has no competition when it comes to real,
systems-level advantages at low cost. So, call the
appropriate numbers below to

enhance your next transmit gy, oae 9%
design with a 28-pin, SOIC s =
package stamped TxDAC™

— the only true mark of

high-speed perfection.
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For complete technical information call 1-800-
ANALOGD (262-5643)!. For data sheets dial

AnalogFax™ at 1-800-446-6212 and enter the
appropriate faxcode. Or visit us on the World Wide Web.

TxDAC is a trademark of Analog Devices, Inc.

ANALOG
DEVICES

Analog. Digital. Solutions.

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

* USD 1,000s, recommended resale, FOB U.S.A.

1 Mention ad code 3020.
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sion, bit rates, modulation formats, er-
ror correction, and power levels.

To protect service and other users,
and to ensure reliability, the specifica-

| tion allows cable modems to transmit

only after downstream synchroniza-

| tion, and receipt of the appropriate

transmission permission by the head-
end. Additional channels in both the
upstream and downstream direction
can be provisioned as necessary to op-
timize traffic loading. It’s based on
system topology, the number of people
actually using a particular portion of
the network, and the level of services
provided by the operator.

Moderate future proofing is pro-
vided by the protocols in the specifica-
tion. Standard headends will be able to
activate new modems and program
them with selected enhanced features
at startup. The specification also con-
tains provisions that allow the head-
end to remotely update the modem’s
software on an as-needed basis.

By rolling out a specification that
can be rushed into service today and
upgraded later, the cable industry

Optical Encoder

Users...

The Series 65 interface chip is part
of Grayhill§ family of optical and

mechanical

hopes to get a jump start on the slower-
moving telecom sector. The signatories
to this endeavor include Comeast Cable
Communications, Cox Communica-
tions, Telecommunieations Inc. (TCI),
Time Warner Cable, Continental Ca-
blevision, Rogers Cablesystems Lim-
ited, and CableLabs. The manufactur-
ers which have signed up to produce
compliant equipment include Hewlett-
Packard, Bay Networks’ LanCity Ca-
ble Modem Division, and Com21.

MCNS plans to grant nonexclusive
licenses to vendors wishing to manu-

|
i shelf DSPs, controllers, and RF compo- l
E facture to these specifications. The

nents, economic incentives will likely
force highly-integrated, cable-modem |
chip sets appearing perhaps as early as
the end of 1997. By creating an open
standard with evolutionary hooks built
in, chip makers will be able to reuse
their investments in intellectual prop-
erty and design expertise in several
subsequent generations of products. {
Vendors unwilling to contribute crit-
ical technical information to the roy-
alty-free, intellectual-property pool,
would be able to obtain any intellectual
property they required through con-
ventional licensing arrangements
made directly with the property hold-
ers. Manufacturers with no critical in-
tellectual property would be eligible for
an MCN royalty-free license to obtain
the technology required to produce
compliant cable modems. 1
Further information can be ob-
tained by contacting CableLabs, 400 ‘
Centennial Pkwy., Louisville, CO
80027; (303) 661-9100, fax (303) 661-
9199; e-mail: www.cablelabs.com.
Lee Goldberg

MCNS license grant is conditioned on
a manufacturer’s agreement to con-
tribute freely, or in a reciprocal no-cost
basis, any crucial, intellectual prop-
erty required to implement a compli-
ant modem. This agreement should al-
low sufficient competition to ensure
economic competition and the best-of-
breed evolutionary process that ac-
companies open competition in a de-
veloping market.

While the first units will be costly
($400 and up) assemblages of off-the-

SAVE DESIGN TIME, SAVE POWER

The Grayhill Series 65 chip simplifies optical encoder/microprocessor

interface and reduces encoder power requirements by up to 90%.

encoders,

rotary
switches
pushbutton
switches
keyboards,
keypads and
custom front
panels
1SO-9001
certified
Grayhill
manujacturers
to Industry

and Military

Interfacing couldn’t be easier. The output of our Series 65
interface chip allows you the flexibility to choose
magnitude/direction, up/down or standard quadrature
outputs. Plus, it debounces an integral pushbutton switch.

Designed to help reduce power requirements by up to 90%,
the Series 65 now enables you to incorporate the long life,
arcless contact advantages of optical encoders into all of
your battery-powered, portable equipment applications.

With Series 65

Without Series 65

Power Consumption

Standards to

assure quality and reliability

Request New Product Bulletin #718 far Sariss 65 specifications, PIN and ordering
information; Bulletin #646 or information en Grayhill optical encoders.
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Our DSP56L811 has a
split personality
(Good thing they’re both so easy to get along with)

Is it a DSP? Is it a microcontroller? Well, it’s DSP561.811 Evaluation Module not only includes
both or it’s either, the choice is yours. Microcontroller software tools for application development, but it
fans will see a general purpose, easy to program 16-bit even comes with a codec and 128 Kbytes of SRAM
controller, while DSP engineers can take advantage of already on board.

a high-efficiency, low-power DSP _ R So don't let the dual requirements

of your next application drive you crazy.
The DSP56L811 is the answer for
cordless telephone, digital pager, digital
tapeless answering machine, low speed
modem and other consumer applications.
Either way you look at it, increased
functionality and performance at low

architecture. The decision is easy.
Now you get a single part
optimized for signal processing
and microcontroller functions;
plus it’s easy to program, with
compact assembly and C compiled
code. This 3V, 16-bit processor

DSPS6L811 Evaluation Module

handles up to 20 MIPS @ 40MHz, cost is here to stay.

and sells for less than $10 today. And whichever Call 1-800-845-MOTO for more information
personality you like better, you won't need a lot of or to order your $149 evaluation module today.
power, since the DSP56L.811 typically consumes Or visit our website at bttp://www.motorola-dsp.com.

only 1.1 mA per MIPS.
Start your next design using the DSP56L811’s

robust array of development tools from both Motorola TN
and independent developers. Our full featured @ MOTOROLA

Motorola anc M are registered traderarks of Matorola, Inc What you never thOMght pOSSible.m
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M Exploring the world of portable system design

Conference Highlights All Aspects Of
A Portable Design

Three Days Of Technical Sessions Plus Four Full-Day
Workshops Equals Four Days Of Necessary Education
For Designers Of Portable Products.

sounds a lot of information to en-

compass in a few days, but that’s
what will be covered at the fourth an-
nual Portable By Design Conference
to be held March 24-27, at the Santa
Clara Convention Center, Santa
Clara, Calif. (see Want To Go?). The
four-day program consists of one day
of workshops (March 24) and three
days of technical sessions (March 25-
27). The four full-day workshops in-
clude a battery tutorial, a course cov-
ering EMC problems and solutions,
de-to-dc converters, and working with
the IrDA serial-infrared protocol.

The “Battery Basics” workshop fo-
cuses on the principles of battery op-
eration. The performance and reliabil-
ity of battery-powered equipment, as
well as the size and weight of these
products, are strongly influenced by
the choice of a battery. The workshop
will offer an understanding of battery
characteristics used in selecting the
most appropriate battery for a given
application, and obtaining the best
system performance. The specific top-
ics to be covered will include basic con-
cepts, electrochemical principles and
reactions, factors affecting battery
performance, battery design, and se-
lection and application of batteries.
The instructor also will discuss the
specifics of primary, reserve, and sec-
ondary batteries, as well as advanced
battery systems.

Workshop number two, titled

A Il aspects of a portable design. It

Richard Nass

“EMC Problems and Solutions for
Portable Electronics,” is presented by
William D. Kimmel, of Kimmel Gerke
Associates, West St. Paul, Minn. The
class is directed at common EMC
problems in portable electronic equip-
ment and solutions for them. The ses-
sion starts with the “Physics of EMI,”
emphasizing the FAT-ID (frequency-
amplitude time impedance and dimen-

sions) approach to grounding and
shielding as related to portable design.
It then continues with a number of
case histories of EMC problems, along
with how they were solved. This is a
nuts and bolts approach to the design
issues commonly encountered in elec-
tronies design.

Dozens of power-converter and
switching-regulator ICs are currently

WORKSHOP & CONFERENCE SCHEDULE

Monday | 8:30 AM. —5:00 PM. 1. Battery Basics
i Workshops | 8:30 AM. — 5:00 PM. 2. EMC Problems and Solutions for Portable Electronics
' 8:30 AM. — 5:00 P.M. 3. Designing with DC-DC Converters
L 8:30 AM. — 5:00 P.M. 4. Working with the IrDA Serial Infrared Protocol
Tuesday 8:30 AM. — 11:30 A.M. 1. Defining and Overcoming End-User Battery Frustrations
Technical 8:30 AM. — 11:30 A.M. 2. MCUs and CPUs for Portabie Devices
Sessions 12:00 PM. — 1:30 PM. KEYNOTE LUNCHEON sponsored by Benchmarq
Microelectronics
1:30 PM. — 4:30 PM. 3. Designing with Current and Future Battery Technologies
1:30 PM. — 4:30 PM. 4. CPU Power Supply Voltages: How Low Can They Go?
2:00 PM. — 8:00 PM. EXHIBITS OPEN
5:00 PM. —8:00 PM. INDUSTRY RECEPTION, sponsored by Intel Corporation
(Exhibit Floor)
| Wednesday | 8:30 AM. — 11:30 AM. 5. Software: System Management and PC Card Issues
! Technical 8:30 AM. — 11:30 AM. 6. RF-Based Wireless LAN and WAN Technologies
| Sessions 10:00 AM. — 6:00 PM. EXHIBITS OPEN
| 11:00 AM. — 12:00 PM. BOB PEASE PRESENTATION
I 12:00 P.M. — 1:30 PM.  BOX LUNCH served on Exhibit Floor
| 1:00 PM. —2:00 PM.  PEASE AUTOGRAPH SESSION
1:30 PM. — 4:30 PM. 7. Smart-Battery Management Architectures Addressing
Multiple Battery Chemistries
1 1:30 PM. — 4:30 PM. 8. IR-Based Wireless Communications
6:00 P.M. — 9:00 PM. PORTABLE AFTER DARK I: Infrared Technology
6:00 PM. — 9:00 PM. PORTABLE AFTER DARK II: RF Technology
_J 6:00 P.M. — 9:00 P.M. PORTABLE AFTER DARK Ill: Smart-Battery Technology
Thursday 8:30 AM. — 11:30 AM. 9. Systems, Buses, and Architectural Issues
| Technical 8:30 AM. — 11:30 AM. 10. Thermal and Mechanical Considerations
Sessions | 11:00 AM. —2:00 PM. EXHIBITS OPEN

1:30 PM. — 4:30 PM.
1:30 PM. — 4:30 PM.

11. Low-Power Analog Circuit Design
12. PC Cards and Other I/O




SIEMENS

|s your optocoupler
an accident warting .o

You can't afford optocoupler failures
in your designs. That's why Siemens
has pioneered advanced manufactur-

= ing procedures like over/under double
molding to maximize coupling efficiency
for high transfer ratios and low current
applications. This ensures volume

capacity — and the specifications to
meet your circuit needs.

Get the tightest performance
specifications available.

Even on duals and quads, our

devices have 2:1 min/max CTR
ranges. And our products are UL
recognized while meeting all
international approvals, including
IEC950 requirements.

N0

Current Transfer Ratio (CTR) Ranges
A B _.C D

4-Pin Single | SFHE15A | X | X | X | X

SFHET7A | X | X | X | X

SFH6156 | X | X | X | X

6-Pin Single | CNY17 | X X

CNY17F | X_ X

| SFH600 | X | X | X

SFHE01 | X | X | X | X

8-Pin Dual | ILD615 X | X|X|X

16-Pin Quad | ILO615 X|X|X|[X
A : 40 min-80 max C : 100 min-200 max
B : 63 min-125 max D : 160 min-320 max

So call today for your free
Siemens Optoelectronics databook.
Ask for Ext. 4, Lit Pack #M23A003.

And safeguard yourself against
optocoupler accidents for good.

1-800-77-SIEMENS

htt_p://ywi.sci.siemens.com

READER SERVICE 186



ELECTRONIC DESIGN / MARCH 3, 1997

TECH INSIGHTS PORTABLE CONFERENCE |

available in the marketplace. The key
for designers is choosing the one that’s
best suited for their particular applica-
tion. But there are the inevitable ques-
tions. What about the magnetics?
What kind of capacitors work best?
What'’s the best method of laying out
the circuit board so that the converter
can be tested and also work properly
without radiating noise and interfer-
ence? The answers to these questions
and other related issues will be found
in the Designing With DC-DC Con-
verters full-day workshop, presented
by Eric Persson of Analog Circuit De-
sign, Minnetonka, Minn.

The IrDA Protocol

Presented by a team representing
the Infrared Data Association (IrDA),
the “Working With the IrDA Serial
Infrared Protocol” workshop takes a
close look at particular aspects of the
IrDA standard. The specific topics in-
clude the Physical Layer, the Link Ac-
cess Protocol (IrLAP), the Link Man-
agement Protocol (IrLMP), the Tiny
Transport Protocol (TinyTP), and Ser-
ial and Parallel Port Emulation (Ir-
COMM). The instructors will start
with an overview, then go into detail
on each of the subjects. They will con-
clude with a series of implementation
and testing strategies.

Each of the twelve three-hour tech-
nical sessions in the main program
covers a different aspect of designing
a portable product. In chronological
order, the session titles are:

“Defining and Overcoming End-
User Battery Frustrations,”

“MCUs and CPUs For Portable
Devices,”

“Designing With Current and Fu-
ture Battery Technologies,”

“CPU Power Supply Voltages:
How Low Can They Go,”

“Software: System Management
and PC Card Issues,”

“RF-Based Wireless LAN and
WAN Technologies,”

“Smart-Battery Management Ar-
chitectures Addressing Multiple Bat-
tery Chemistries,”

“IR-Based Wireless Communica-
tions,”

“Systems, Buses, and Architectural
Issues,”

“Thermal and Mechanical Issues,”

“Low-Power Analog Circuit De-

Want To Go?

Santa Clara Convention Center, Santa Clara, Calif. The technical ses-

The Portable By Design Conference and Exhibition will be held at the

sions run March 25-27, while the workshops take place March 24. The
exhibition area is open March 25-27. The keynote address and luncheon,
featuring speakers from Advanced Risec Machines (ARM), Intel, Motorola,
and Texas Instruments, will take place on March 25 at 12:00 noon. For
more information, contact Betsy Tapp at (201) 393-6075 or send an e-mail

to portable@class.org.

sign,” and
“PC Cards and Other I/0” (see
Schedule At A Glance).

As portable equipment prolifer-
ates, users of products ranging from
laptops to cellular phones are experi-
encing problems with batteries. Not
that battery technology hasn’t im-
proved over the years. In fact, batter-
ies have come a long way in terms of
power density, life, and weight. But
users and their applications have be-
come more demanding. Batteries
must provide longer lifetimes while
driving ever-more-powerful laptops,
must shrink to fit into diminutive cel-
lular phones, must indicate their avail-
able power and when they’re close to
running out, must charge quicker, and
must not pollute the environment with
dangerous chemicals when discarded.
The session will isolate the major
problems users are running into, and
discuss how design engineers can best
incorporate today’s battery technolo-
gies to overcome end-user frustra-
tions and concerns.

Future Battery Technologies
Until someone discovers how to ac-
complish nuclear fusion within the
confines of a matchbox, power con-
sumption will continue to be the
Achilles’ heel of portable-equipment
designs. Take heart, however, as much
progress has been made in the areas of
operating life and power density for
both standard and rechargeable bat-
tery cells. Session three will discuss
the present state of affairs with re-
spect to the various battery
chemistries, along with predictions of
where the technology is headed in the
the not-too-distant future. The pros
and cons of each technology, in addi-
tion to the best methods of incorporat-

ing these devices into upcoming de-
signs, will be discussed.

The need for multichemistry and
multivendor options is expanding as
system designers strive to use the lat-
est battery technology, while meeting
user and market demands for price-
and cost-performance and reliability.
The session titled “Smart-Battery
Management Architectures Address-
ing Multiple Battery Chemistries,” re-
views various smart-battery architec-
tures and explains how they apply to
today’s portable systems. The presen-
ters, representing various industry
leaders, will show and review exam-
ples of real-world battery-manage-
ment architectures and circuits.

Portable systems often require a
mix of low-power processors—both a
high-performance 32-bit or larger
CPU that tackles the heavy-duty com-
pute tasks and a lower-performance 4-
to 16-bit microcontroller that can han-
dle the I/0, and mostly non-compute-
critical tasks. The MCUs and CPUs
session will cover two areas: X86-
based solutions for low-power sys-
tems and other processor architec-
tures for low power.

The trend over the last few genera-
tions of microprocessors is to reduce
the supply voltage. Session four looks
at where the CPU voltage level is
headed, and what it takes from a
power supply perspective to support
that voltage. In addition, speakers
from companion-product companies
will describe how the changing volt-
age level affects overall board and sys-
tem designs. Speakers in the Low-
Power Analog Circuit Design session
will describe techniques and ICs for
building low-power analog circuits
and subsystems. They also will delve
into power-management designs. Ap-
plication examples will be provided.
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While portable- and embedded-sys-
tem developers often come from hard-
ware backgrounds, there are many
software-based elements to contend
with in these systems. Actual soft-
ware development may not be re-
quired, but the portable designs do ne-
cessitate some understanding of how
parts of the software operate and how
they interrelate, such as the system-
management (BIOS) functions, power
management, and the PC Card issues.
With all the standards now in exis-
tence, understanding the software is
becoming a complex puzzle. The “Soft-
ware: System Management and PC
Card Issues” session will look at some
of these software (and firmware) is-
sues, giving hardware designers just
the kind of information they need to
understand the software.

Wireless Communications

Infrared (IR) data is rapidly becom-
ing a must-have technology for the
next generation of portable equip-
ment. Thanks to its low cost and sim-
plicity, it is becoming the favored data-
transfer technology for everything
from PDAs and PCs to meter readers
and medical equipment. The IR-re-
lated session will provide an introduc-
tion to the technology and explore
some of the technical challenges faced
by designers when designing IR-
based wireless data systems. Al-
though the session will focus primarily
on the short-range, point-to-point
IrDA standard, other technologies
concerned with IR design also will be
discussed. The program will feature
important topics such as sensor selec-
tion, processor-interface design, and
software development.

On alarger scale, the RF-based ses-
sion has been organized to help ad-
dress some of the technical challenges
involved in designing RF-based wire-
less data systems. A series of how-to
papers will be presented, giving
novices and experienced engineers
practical insights into various aspects
of designing and testing these sys-
tems. Both component-level and sys-
tem-level topics for LAN and WAN
technologies will be explored. Tech-
nologies presented at this session will
include the IEEE 802.11 Wireless
LAN standard, PCS short messaging
technologies, and cellular packet data
transmission.
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Although the spotlight often is
drawn to a portable system’s trouble
spots, such as the batteries and the
CPU, bus issues are steadfast in all
portable designs. Session nine will
highlight some of the newer bus tech-
niques and implementations, including
the Zoom Video (ZV) port, CardBus,
and docking considerations. Among
the system-level topics to be discussed
are speech recognition, alternative in-
put devices, and handling multimedia
on a portable PC.

A PC Card slot has become a must-
have feature on a notebook computer,
especially those that don’t contain a
floppy-disk drive. But the PC Card
slot isn’t just for notebooks anymore.
Slots are now appearing on equipment
such as palmtop PCs, vertical comput-
ing devices, and even industrial
portable embedded systems. At the
Portable By Design conference, these
topics will be discussed in the “PC
Cards and Other 1/0” session. This
session will look at the various I/0 is-
sues, including PC Cards, and how to
implement those methods. Moreover,
these issues will intertwine with a
topic that’s always a source of con-
tention for portable-system designers
that of , power-management. Other
topics will include CardBus and multi-
functionality.

Lastly, the presentations in the
Thermal and Mechanical Issues ses-
sion will concentrate on the pragmatic
thermal and mechanical methods be-
ing implemented by OEMs to address
the unique problems associated with
notebook computers. The thermal
portion of the session will provide in-
sight as to how computational fluid dy-
namics can be used early in the design
process. The session continues with
specific discussions on the cooling of |
microprocessors. A special case on
treating known good die in an MCM
format also will be discussed. The ses-
sion’s mechanical portion looks at the
shock mechanism of notebook comput-
ers, and how thermal solutions are
ruggedized and integrated into the fi-
nal product. MCM substrates also will
be discussed.
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THE LM75 HAS EVERYTHING
YOU NEED ON A CHIP.
EVEN AN I°C INTERFACE.
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Yes, the IM75 temperature sensor is cool. And
it keep your sysiem that way 100.

The LM75 integrates an I'C interface and a
9-bit AY ADC on one chip. In addition to
measuring temperature, it can also function as a
digital  thermostat, featuring  programmable
hysteresis. And its output can be set up 1o provide a
conventional comparator response or a read
resettable interrupt flag,

With an accuracy of +2°C from -25°C to +100°C,
3.3V or 5V operation, and 1mA quiescent current, the
LM75 is ideal for a wide variety of thermal
management and protection applications.

The LM75 temp sensor. The price is a cool *$1.40
(1000 units). And we've put together a free demo
board and software so you can see for

yourself how cool it will keep your system.

FREE DEMO BOARD—FAST.

For free demo board, software, datasheets

and application support, contact us at:
CALL: 1-800-272-9959 Ext. 711

Info Card: Mail or Fax

WEB: http://www.national.com/sce/LM/LM75.tuml

In Europe, fax us at +49 (0) 180-5-12-12-15, 1 Japan, call 81
in Southeast Asia, fax us at 852-2376-3901

National Semiconductor

Moving and shaping the futire
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TECH INSIGHTS

PRODUCT FEATURE

Drag-And-Drop Tool Helps To Create
And Modify Intelligent Drawings

tool lets users easily create, mod-

ify and share engineering and
schematic drawings across the office
or across the Internet. Visio Technical
4.5 provides sets of predesigned drag-
and-drop drawing objects that can be
combined, modified, resized, and con-
figured and saved as new objects.
While Visio Technical 4.5 can be used
by those core CAD users who don't re-
quire direct output to production
equipment such as EDA or pe-board
design tools, it’s also aimed at “adja-
cent” CAD users. Adjacent CAD
users are people who generally work
with, but don't create, CAD drawings.
Visio Technical can, for example,
import .DWG drawing files created in
AutoCAD. The Visio versions of the
drawings would then become avail-
able to people involved in manufactur-
ing and assemble, construction, prod-
uct support, and maintenance. Beyond
that, however, the shapes supplied
with Visio, as well as the custom
shapes created by the user, are intelli-

A n intelligent technical drawing

2] Fie Edt View Inset Fomat Jools Shape Window Help

gent objects with their own dynamic
properties. This, along with the imple-
mentation of Microsoft’s Visual Basic
for Applications (VBA) and ActiveX
capability inside Visio, makes it possi-
ble to create intelligent drawings for
demonstrating concepts, maintaining
inventory, and monitoring and control-
ling industrial processes.

In its simplest form, Visio provides
a set of “stencils” that contain drawing
objects (see the figure). For example,
a stencil contains a set of electronic
symbols that can be dragged and
dropped onto a page. Then you can
connect the symbols, and resize and
reorient them to create a schematic.

Beneath the symbols and the page,
however, is a layer of software called
the “shape sheet.” It keeps track of
the connections between objects, as
well as other properties like color, size,
associated text, ete. The status of one
shape might depend on the status of
another. For example, a lamp could be
set to yellow when a given switch is
set to closed.

The data in the shape sheets can be
associated with ODBC database files
using the database Wizard for such
things as producing a parts list. Using
the VBA and ActiveX capabilities, it
would be possible to extract the con-
nection data between shapes and pro-
duce a net list from a schematic or to
import data logged to a spreadsheet to
change the display state or color of
shapes to monitor an industrial
process. A program could animate a
state transition diagram or flow chart
to show logic flow in a software design.

In addition to importing drawings
from AutoCAD, Visio Technical 4.5
has file converters for CorelDRAW,
CorelFLOW, and Micrografx De-
signer. It also can save drawings as
JPEG, GIF, and PNG formats for
posting drawings to the World Wide
Web. Enhanced web capabilities in-
clude the ability to generate a set of
HTML pages from a set of drawings.

Visio Corp.

520 Pike St.

Seattle, WA 98101

(206) 521-4500

http://www.visio.com
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THE NEW LM78 MONITORS
TEMPERATURE, FAN SPEED,
VOLTAGES AND MORE.
ALL ON A SINGLE CHIP.

LM78 Microprocessor System Hardware Monitor

TinaLid i SYSTEM INTERRUPT MASKS
INPUTS ™ '» sy apc | %= L] Ead
= SYSTEM INTERRUPT ENABLES
SYSTEM
INTERRUPTS
VALUES A b
TEMP P
e
&
INTERRUPT RAM
I6AN FAN STATUS
SPEED wafplie-| SPEED |- REGISTERS
INPUTS COUNTER A
s

DIGITAL _] I INTERFACE I<— —>
INPUTS _>

12C andjo, ISA

The IM78. Think of it as an early warning sysiem for
your system.

The LM78 monitors a wide variety of analog and
digital functions. Including temperature, up 10 7 ana
log voltage inputs (2 of which can be negative). fan
speed and chassis security. It's user programmable.
And it offers a choice of interfaces 10 vour system,
ISA bus and [-C.

The LM78 even helps you cut costs. First, you'd
need several of anybody else’'s chips to monitor
even half what it monitors. Second, it can cut your
warranty costs (and’or your customer's cost of
ownership) by catching small problems betore they
become big ones.

The LM78. For the health of your system (and

your wallet).

FREE INFO PACK—FAST.
For free datasheets, a selection guide,
and application support; contact us at
CALL: 1-800-272-9959 Ext. 711

INFO CARD: Mail or Fax

My
o ki

WEB: htip://www.national.conysee’'LM78

In Furope us at +49 3)-5-12-12

n Sout Asta 2-2376-390

National Semiconductor
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PRODUCT FEATURE

(GPS), Swindon, U.K., has de-
veloped a highly integrated chip
set for digital satellite tuners that
complies with all common digital
satellite transmission standards. Its
major application will be in set-top

GEC Plessey Semiconductors

| GEC Plessey Unveils Details About
Digital Satellite Tuner Chip Set

boxes for the new TV service being
put in place there.

The chip set includes an L-band
mixer oscillator, a family of low phase
noise PLL synthesizers, and a quadra-
ture downconverter. According to a
company spokesman, the new chip set

What are we going io do with your
extra robots, Fenton?

Maybe a small college football team

needs a new front line!

Turn your excess inventory into a
substantial tax break and help
send needy kids to college as well.

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
Peter Roskam
Executive Director

E: L

P.O. Box 3021, Glen Ellyn, IL 60138
FAX (708) 690-0565

Excess inventory today...student opportunity tomorrow

“provides the highest level of tuner in-
tegration from any IC solution,” be-
cause only a small number of active
RF components, a reference crystal
and surface acoustic wave (SAW) fil-
ter together with a small number of
passive components are needed to
build the complete tuner.

To evaluate the chip set, the com-
pany has created a demonstration
board that contains support circuitry
for standalone functional bench
demonstrations of the chip set from L-
band to I & Q analog buffered outputs.
The board also is able to fully interface
with an ADC and a QPSK/FEC block.
This means that the board can demon-
strate the functionality as a complete
digital satellite front end from the L-
band to the data stream.

Several front-end ICs are included:
First of all, there’s the satellite tuner
IC SL2015, which is a full integrated
mixer/oscillator with an RF input
range from 0.75 to 2.15 GHz and dual-
selectable AGC controlled IF outputs
operating up to 550 MHz.

Two key ICs are the SL.1711/14 and
SL1713 1/Q IF downconverters. While
the SL1711/14 downconverts
QPSK/QAM signals from satellite dig-
ital video broadcasts, the SL.1713 does
the same in cable systems.

Another important front-end part
is the SP5658/59 low-phase-noise fre-
quency synthesizer that operates up
to 2.7 GHz. The SP5658 is controlled
via a three wire bus, but the SP5659 is
an I2C bus-controlled device. Together
with the SL2005, the SL2001 is
claimed to be the first bipolar broad-
band double-conversion chip set in the
world. The SL2001 is a 1.2-GHz cable
upconverter and SL2005 is a 1.3-GHz
downconverter.

Furthermore, GPS offers ADCs for
the set-top box in its chip set. They
perform 90 Msamples/s for satellite
applications (VP21X family) or 40
Msamples/s for cable applications
(VP23X family). Finally, the VP305 is
a DVB-compliant single-chip decoder
for use in digital satellite TV re-
ceivers. It receives digitized I & Q sig-
nals and provides QPSK demodulation
as well as all forward-error-correction
functions.

In the fourth quarter of 1997, the
VP320 is projected to arrive on the
market—a device that will provide
(continued on page 50)




INTRODUCING THE LM56
DUAL OUTPUT THERMOSTAT,
COMPLETE WITH ON-CHIP
COMPARATORS AND REFERENCE.

LM56 Thermal Response

I
The LM56 is one cool dual, in more ways than one.
A By detecting two separate temperature thresh:
olds, it'll keep your system running cool. It's operat
ing range is 40°C 10 +125°C. It's accurate 10 +3°C. All

vou necd to do is add 3 external resistors to set the

Temperature '

] I e

rpora

poration

trip points. And it includes hysteresis for each output

(2.7-10V)

DUAL

(PROGRAMMABLE)

THERMOSTAT

(IT'S COOL)

tor

set internally.
And the LM36 itself runs cool. It requires a mere

230pA of current. It's the first dual thermostat to oper

=
4

ale on supplies as low as 2.7V. And it's available in

compact SO-8 and. soon, SOT-8 packaging.

The LM36 dual thermostat. A cool allernative for
everything from PCs and consumer audio to preci
sion test equipment.

FREE INFO KIT—FAST.

For free datasheets, a selection guide,
and application support. contact us at:
CALL: 1-800-272-9959 Ext. 711.
INFO CARD: Mail or Fax

M5
Info Ky
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(continued from page 48)
DVB-compliant channel decoding for
digital cable receivers. This IC will
comprise digital demodulation of up to
256-level QAM and the required error-
correction functions.

For the decoder module, the com-
pany provides the VP400 MPEG-2
A/V chip, which is a single chip DVB-
compatible MPEG-2 audio/video and
transport demultiplexer chip capable
of real-time decoding of ISO1318
(MPEG-2) and ISO11172 (MPEG-1)
bit streams up to 72 Mbits/s. It in-
cludes a 2-bit/pixel or 4-bit/pixel OSD
(on-screen display) function and re-
quires 16 Mbits of SDRAM to decode
both PAL/NTSC signals and OSD
overlays. For enhanced OSD fea-
tures, it also supports 32-Mbit
SDRAMs.

The VP500 video encoder family
consists of six digital-to-analog video
encoders for converting REC656 data
into PAL/NTSC composite and S-
Video signals. Variants will provide
true composite, inverted composite,
RGB, and Teletext, as well as anti-
copying circuitry.

The VP542 audio digital-to-analog
converter is a complete 20-bit, delta-
sigma DAC that uses a combination of
switched capacitor and continuous
time filtering. An internal clock gener-
ation unit allows the device to lock to
several clocking frequencies, including
the 27 MHz system clock. The genera-
ton unit is also capable of supplying
the common multiplies of the audio
sampling frequencies used by most
MPEG decoders. The device offers six
audio sample rates (16 to 48 kHz) as
well as direct connection to 54, 27, and
13.5 MHz.

Last but not least, GEC Plessey of-
fers the SL5162 multistandard video
modulator, which is able to handle
PAL/SECAM/NTSC signals with
stereo-sound capability. In addition to
these ICs, the company has a license
from ARM (Advanced RISC Ma-
chines)to use the company’s 32 bit
ARM RISC core.

GEC Plessey Semiconductors

Cheney Manor

Swindgn, Wilts

United Kingdom, SN2 2QW

phone: +44(0)I793 518128

fax: +44(0}1793 518481
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PRODUCT FEATURE

Low-Cost Univeral Serial Bus Microcontroller
Simplifies The Design of Peripherals

the USB 1.5-Mbit/s specification

(low-speed option), a family of 8-
bit RISC microcontrollers is able to
drive down the cost of implementing
the Universal Serial Bus on various
peripherals.

Developed by Cypress Semicon-
ductor in cooperation with Microsoft
Corp., the microcontrollers are tar-
geted at low-cost peripherals such as
mice, joysticks, game pads, and key-
boards. Growing markets that don’t
require blazing data-transfer rates
(for example, home security, sprinkler
control, and similar applications) also
can take advantage of Universal Ser-
ial Bus as an interconnection technol-
ogy.

To meet the cost target of less than
$1 per chip to the OEMs, designers at
Cypress kept the chip area to just 5900
mils® while including 2- or 4-kbytes of
EPROM or ROM for program stor-
age. That’s about half the area of any
commercial 8-bit general-purpose mi-
crocontroller.

Additional, more complex devices
and some simpler devices will be avail-
able from Cypress by the end of this
year. Some of the forthcoming devices
will be targeted at Universal Serial
Bus hub design and others targeted at
the faster, 12-Mbit/s version of the
USB standard.

The CY7C63000/1 and 63100/1 USB
microcontrollers include a 34-instruc-
tion CPU, which has instructions opti-
mized for use with USB. Also on-chip
are 2 or 4 kbytes of EPROM/ROM,
128 bytes of RAM, and a watchdog
timer.

There are 10 to 16 I/0 lines that
have programmable sink currents.
The I/0 lines don’t require external
sink resistors. When indicators are
needed, designers can use “random,”
unmatched LEDs to further reduce
system cost.

A clock-doubling circuit is used on
the microcontrollers so that the chips
can operate from a 6-MHz external
crystal to ensure low EMI emissions.
The chips also feature a zero-power
“instant-on” capability to lower power
consumption by 70% when idle, while
being able to provide full asynchro-

Smce it conforms with version 1 of |

nous response.

Furthermore, the controllers per-
form direct-memory-access data
transfers from the internal RAM
rather than from dedicated FIFO
buffers. This, in turn, saves a signifi-
cant amount of chip area.

In addition to the microcontrollers,
the company offers a USB developer’s
kit. The kit gives designers a full-
speed hardware emulator module, de-
velopment software, a power supply,
and complete documentation, enabling
immediate development of firmware
and associated system drivers. Among
the tools included in the developer’s
kit are an assembler, a debugger/mon-
itor with full debug environment
(break traps, single stepping, and reg-
ister-, RAM- and I/O-display and mod-
ification), and an optional logic-ana-
lyzer interface.

With the emulator connected to the
host computer’s 9- or 5-pin serial port,
designers can implement the
firmware in either the on-chip
EPROM or on the host system and
downloaded to the program RAM. By
using the RAM-based storage,
firmware can be modified quickly by
using the debug interface to alter
bytes of code.

Program sizes of up to 8 kbytes are
supported by the emulator. Cypress
also has developed sample libraries of
Universal Serial Bus application code
to help accelerate development of pe-
ripherals.

The CY7C63000 MCU contains 2
kbytes of EPROM and sells for $1.80
in lots of 10,000 units (20-lead SOIC
package). The 7C63001 device has 4
kbytes of EPROM and costs slightly
more.

Available in 24-lead packages, the
7C63100 and 63101 offer more 1/0
lines and start at $1.98 apiece, also in
10,000-unit lots. In large volumes,
these chips eventually will sell for less
than $1 each. The developer’s kit goes
for $1500.

Cypress Semiconductor Corp.

3901 N. First St.

San Jose, CA 95134-1599

John Torode, (408) 943-2600
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The unique Micro-Fit 3.0
interconnect system goes
anywhere you require high
current carrying capacity and
true surface mount capabilities.
These rugged signal connectors
are the industry’s smallest with
fully isolated contacts yet they
have a 250V rating and can carry
up to 5 amperes of current.
Micro-Fit 3.0 connectors provide
increased retention to the PCB
with optional solderable clips,

Dur New
Micro-Fit 3.0 SMI Connector

With A 5-Ampere Capacity,

Micio-fit 3.0 Interconnects 6o Where
Ko SMT Connector Has Gone Before.

nails and pegs. They also have
SMT features such as 94V-0 LCT
housings and coplanarity of less
than .004.

Vertical and right-angle headers
are available in circuit sizes from
2-24 on a 3.0mm grid spacing
for added design flexibility in

ram,
molex
\

wire-to-wire and wire-to-board
applications. Optional tape-and-
reel packaging for robotic
placement on the PCB can help
lower overall applied cost.

See for yourself how the
Micro-Fit 3.0 interconnect system
goes above and beyond ordinary
SMT connectors. For a free
brochure call 1-800-78MOLEX,
or visit our web site at

ht WWW

Bringing People & Techiology Together, Worldwide

Corporate Headquarters.

Far East North Headquarters: Kanagawa. Japan. Tel 81-4€

022 Wellington Ct - Lisle, I 60532 U S A Tel 1-800-78MOLEX» European Headquarters: Munich, Germany. Tel 89-413092
55-2336 » Far East South Headquarters: Ju.ong Town. Singapore. Tel 65-268-6868
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Low Profile .2" ht.
Surface Mount
Transformers &
Inductors

<O
R

€

All PICO surface mount units
utilize materials and methods
to withstand extreme
temperature (220°C) of vapor
phase, IR, and other reflow
procedures without
degradation of electrical or
mechanical characteristics.

AUDIO
TRANSFORMERS

Impedance Levels 10 ohms
to 10,000 ohms, Power Level
400 milliwatt, Frequency
Response +2db 300Hz to
50kHz. All units manufactured
and tested to MIL-T-27.

POWER and EMI
INDUCTORS

Ultra-miniature Inductors are
ideal for Noise, Spike and
Power Filtering Applications
in Power Supplies, DC-DC
Converters and Switching
Regulators. All units
manufactured and tested to
MIL-T-27.

PULSE

TRANSFORMERS
10 Nanoseconds to 100
Microseconds. ET Rating to
150 Volt-Microsecond.

All units manufactured

and tested to MIL-T-21038.

Delivery— |
| stock to one week

&5 L!J See EEM
A = or send direct
\J\S for Free PICO Catalog.

Call toll tree 800-431-1064
in NY call 9714-738-1400

FAX 914-738-8225
P , CO Electronics, Inc.
143 Sparks Ave., Pelhem, N.Y. 10803-1889

E Mail-HLSC73A®@prodigy-com
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VLIW Architecture Offers A Ten-Fold
Improvement In Digital Signal Processing

1600 MIPS when clocked at 200

MHz, the TMS320C6201 fixed-
point digital signal processor is the first
in a new DSP family based on a very-
long-instruction-word architecture
called VelociTI. Developed by Texas
Instruments, the new architecture de-
livers almost 10 times the performance
of DSP chips currently available from
any current vendor. Thus, for applica-
tions like wireless base stations, re-
mote-access servers, pooled modems,
cable modems, and digital-subscriber
loop systems, the chip can implement
the system at about half the cost per
channel versus other DSP solutions.

The VLIW architecture of the CPU
core consists of eight functional units—
two multipliers and six arithmetic
units—that together can execute eight
instructions per cycle. The core is con-
figured as two parallel data paths. Each
data path contains one multiplier and
three arithmetic units that can handle
40-bit arithmetic operations. Designed
to operate from a 3.3-V supply, the DSP
chip actually internally cuts that to 2.5
V to reduce power consumption, and at
the same time keeps all of the [/O lines
3.3-V compatible.

The chip contains both program and
data caches, each containing 512 kbits
of SRAM storage. The data cache can
hold 8-, 16-, or 32-bit data values, while
the instruction cache is organized as
2048 words by 256 bits. Other re-
sources on the chip include a dual-chan-
nel bootloading DMA controller, a 16-
bit host-access port, two buffered serial
ports, a pair of 32-bit timers, and a 32-
bit interface to external memory.

The long instruction word allows
simple instruction packing to reduce
the code size, the number of program
fetches needed, and the power con-
sumption. Instructions are all condi-
tional, which reduces costly (in terms
of time) branching operations and en-
ables increased parallelism for higher
sustained performance. For example,
a 1024-point complex FFT is executed
in just 70 ps. Or, one 320C6201 can im-
plement a bank of 10 to 15 V.34
modems at about $6 per modem.

However, programming VLIW
processors has traditionally been a

Delivering a peak throughput of

challenge to keep track of all opera-
tions and data movement. To alleviate
that headache, TI's designers crafted
an intelligent C-language compiler
that averages about three times the
efficiency of other DSP compilers.
Those results are based on DSP algo-
rithms written in C and compiled for
several processors. Also available is
an assembly optimizer and a Win-

dows-based debugger interface.

Tools are available for both PCs and
Sun (or compatible) workstations, and
a hardware emulation board, compati-
ble with TI’s XDS50 JTAG emulator
interface, is also available. The PC-
hosted version of the tools sell for
$2995, while the Sun version sells for
$4995. Third-party tools also are avail-
able from many suppliers, such as
Ariel Corp., D2 Technologies Inc., DSP
Research Inc., GO DSP Corp.,
HotHaus Technologies Inc., Innova-
tive Integration, Pentek Inc.,White
Mountain DSP, and others.

Housed in a 352-contact ball-grid-
array package, the DSP chip will sell
for $96 each in lots of 25,000 units. For
designers that can’t wait, the advance-
release version of the chip,available
now, will not have the timers and ser-
ial ports. The fully equipped version
will be ready in the second quarter.

Texas Instruments Inc.

Semiconductor Group, SC97001A

Literature Response Center

PO. Box 172228

Denver, CO 80217

(800) 477-8924

Web: htip://www.ti.com/sc/c6x
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This Wallet May Not Exist Yet,
But The Microprocessor For It Does.

To see the future of personal access to information, communication and entertain-
ment, just check your hip pocket. Or look on your wrist. Or in your glasses.

Because that's where the electronics revolution is headed. Oft the desktop and out
into the world at large.

It’s a journey that requires an entirely new microprocessor technology. One that does
far more with far less in terms of power consumption, space requirements and cost.

Enter the Hitachi SuperH'™ Series, a revolutionary RI1SC-based microprocessor that
packs maximum functionality into minimum space. All while providing the low power
and optimal price:performance required by portable, handheld products.

Not surprisingly, the SH leads the world in RISC processor shipments. Just one more
example of Hitachi’s commitment to research & development, an effort that’s world- HITACHI

wide in scope. All part of our vision to make technology that fits the way you live. A TOTALLY NEW VISION

www.hitachi.com



Moving to 3 volts?

Try the new DS80C323 High-Speed Micro from Dallas Semicon-
ductor. Based on the popular DS80C320 high-speed 8051 core
that executes instructions in 4 clocks instead of 12, the DS80C323
provides the same efficient execution and operates down to 3
volts. With the DS80C323, you can increase the performance

of your battery-operated application with-

out sacrificing battery life.

Fast and Flexible
The DS80C323 is not just
for 3-volt operation. The DS80C323 is a wide
voltage device that can operate from power supply

voltages ranging from a minimum of 2.7 up to a maximum of 5.5
volts. Got a system designed for 5-volt operation that you want
to move to 3 volts? The DS80C323 can handle the job, both now
and in the future.

More Features, Less Space

Need higher integration”? The DS80C323 in¢ludes features such
as two full-function serial ports, dual data pointers, a watchdog
timer, three 16-bit timer/counters, and six external interrupts with
three priority levels. Fewer external components saves board
space. For further space savings, the DS80C323 is available in a
1.0 mm tall 44-pin TQFP, ideal for PCMCIA, portable, and other

Get up to speed'

space-conscious applications.
Other available package options
include a 40-pin DIP and 44-pin PLCC.

High Performance

in a Familiar Platform

While operating from a 3-volt supply, the DS80C323 provides
performance equivalent to a 50 MHz 8051. With a maximum
clock frequency of 18 MHz and 3x the performance of a stan-
dard 8051, the DS80C323 provides processing power previ-
ously unavailable in a low-voltage device. It maintains 100%
instruction set-compatibility with the original 8051, which
means you can upgrade your existing design without throw-
ing away your 8051
development tools.

0.14
0.12
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For more informa-
tion on our family of

MIPs per mW
=
B

High-Speed Micro-
controllers, give us 0.04
acall. 0.02

Original  DS80C320 DS80C323
8051

Low Power AND High Performance

SEMICONDUCTOR

£ DALLAS

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
READER SERVICE 234
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M Exploring the world of design tools that translate today’s ideas into tomorrow’s products

Automated Virtual Prototyping Tool
Delivers Optimized PCB Placement

PC-Board Design Tool Offers Low-Cost And Quick Placement
In A Concurrent Environment.

multiple disciplines are rare.

Typically, individual experts
in hardware, electromagnetic
interference (EMI), thermal
management, signal integrity,
and manufacturing each
worked autonomously on the
placement of a design. For ex-
ample, the EMI expert would
do his work and then throw it
over the wall to a thermal ex-
pert. Oftentimes, however, the
thermal expert would find that
changes made to EMI cause ad-
ditional changes to the thermal
results. After revising his work,
the thermal expert would
throw it back to the EMI ex-
pert, who would face the same
problem. This resulted in along,
drawn-out series of sequential
iterations between the experts
until they eventually converged on an
averaged solution. Adding an electri-
cal, routability, and manufacturing ex-
perts to the mix only made things more
complicated.

With the growing complexity of de-
signs, pe-board (PCB) layout has be-
come even more difficult, leaving de-
signers with basically two choices.
They either have to become experts in
multiple disciplines, or they have to
find tools that will do the job for them.
With the sequential hardware design
process no longer meeting the needs of
today’s designer, and the days of multi-
disciplined engineers long gone, today’s
PCB designer is now forced to opt for

Engineers with expertise in
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Cheryl Ajluni

the second choice, and seek out expert
PCB placement tools.

Recognizing this need, UniCAD
Inec., Ottawa, Canada, has come out
with an expert tool intended to convert
the more conventional sequential
placement process into a concurrent
one (Fig. 1). Known as the Multi-Disci-
plinary Optimizer (MDO), this virtual
prototyping tool enables automatic
multi-disciplinary optimization of PCB
placement. Based on a trade-off engine
with discrete optimization algorithms,
the PCB designer is able to rank the
importance of each discipline for use in
the optimization process, and more im-
portantly, can regain control over the

PCB design process.

Using an algorithm that acts
_ like a neural net, effectively
. learning on the go, the tool
quickly and automatically
makes placement decisions
based on user-defined con-
straints. This is significantly
faster than the
more conventional
method and drasti-
cally cuts down on the number
of iterations before layout. And,
because it occurs in the physical
synthesis part of a design, a
PCB designer is free to explore
design opportunities prior to
making any commitments.
Over the past few years, Uni-
CAD has developed a suite of
virtual prototyping tools, which
included the UniSolve tool for
pe-board analysis, and Synthe-
Solve, an all encompassing tool that
features automated synthesis capabili-
ties with constraints generation. While
a separate tool, SyntheSolve borrows
heavily from the UniSolve tool suite.
MDO further builds on this virtual pro-
totyping environment by expanding on
the SyntheSolve base. It does this by
moving the synthesis further upstream

in the design process so that the de- |

signer can have an earlier optimization
of placement. In the past, the only early
optimization available to designers was
for interconnect. With MDO, the entire
placement process can be optimized.
As one part of the virtual prototyp-
ing methodology, MDO takes advan-
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1. MDO performs early optimization of critical design constraints—delay, emissions, ii;m;i,

routability, and manufacturability—in a concurrent tools environment. The delay, EMI, thermal
and routability constraints ore simultaneously and automatically adjusted by changes within each

discipline.

tage of a number of benefits inherent to
virtual prototyping which brings a de-
sign’s back end further up front and au-
tomates the design process. It allows it-
erations to be done early on so that the
results can be recorded for later design
reuse. And, it means capturing the be-
havior of a design not yet implemented
and using the representation for ma-
nipulation in exploration and analysis.
It truly is a different paradigm for
hardware development. The MDO tool
successfully leverages these features,
making it possible to further inform the
design process earlier on, and allows
the designer to look at the design in a
number of different ways before com-
mitting to one particular placement.

How It Works

MDQ is launched as a separate appli-
cation from within the UniSolve suite.
A design file is read into UniSolve to
provide the basic design data. Once the
application is lauriched, additional in-
formation, such as defined goals or con-
straints, are entered by the designer to
drive the optimization algorithm.

Of the five disciplines now sup-
ported by MDO, four are explicit and
are user selectable—electrical, EMI,
thermal, and routability. The manufac-
turing constraint that maintains inter-

component clearance is built in to en-
sure that final placement is feasible
from a manufacturing perspective.

The constraints make heavy use of
signal and device attributes to define
the rules required and to formulate the
cost function. These attributes can be
entered at the schematic-capture or
layout phase to help guide the opti-
mization algorithm. Besides the ex-
plicit constraints, physical rules such as
locking or physical grouping of compo-
nents also can be created and applied
by the user on-the-fly or read in from
the design file during design optimiza-
tion. In addition, any restricted areas
created during layout are supported by
the placement algorithm.

The electrical discipline supported
by MDO deals specifically with issues
of radiated EMI and interconnect de-
lay. For the EMI estiration analysis,
algorithms are used to predict the radi-
ated emissions from signal interconnec-
tions. To compute the interconnect de-
lay, UniSolve’s Signal Integrity
analysis capabilities predict the inter-
connect flight time. The analysis capa-
bilities are accessed once again to com-
pute the package junction temperature
for thermal analysis. Specifically, the
rise in the junction temperature of the
component is obtained by computing
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the temperature change at different
levels of packaging and the board un-
der natural or forced convection.

For routability analysis, a logic
length computation of the design sig-
nals is required. This is accomplished
by a fast algorithm using the minimum
spacing tree method. A bounding box is
created so that all pins on the signal are
contained within the box. The half-
perimeter of the bounding box is then
determined. For manufacturing analy-
sis, keepout areas for each component,
defined as the minimum clearance for
neighboring components, are calcu-
lated automatically within the MDO
application. While keepout areas for

adjacent components may overlap, the |

physical body of any component may
not overlap within keepout areas. The
user can make changes to these values
if necessary.

Once all design requirements are
entered, optimization begins using the
initial placement as a benchmark (Fiig.
2). A cost function is evaluated for the
benchmark and used to compare
against all subsequent placements. Be-
fore each iteration of the design place-
ment begins, the current placement is
perturbed by randomly shuffling a
random section of the board. With each
new placement, the required analyses
are performed and the cost function is
evaluated. If it is accepted by the algo-
rithm, the board’s current state is
stored. If not accepted, the placement
is discarded and the process begins
again until the optimization-control-
ling parameters determine that the to-
tal number of required iterations has
been reached. When the optimization
cycle is complete, the layout deemed
by the optimizing algorithm to be opti-
mal becomes the placement of the
board.

A prime benefit of the MDO tool is |

its ability to do automated synthesis of
device placement by optimizing for
multiple conflicting sets of constraints.
This optimization is quite simple to do
with just a few signal nets. With thou-
sands of nets, however, the problem be-
comes exacerbated. For example, a de-
signer wishing to perform optimization
based on thermal and EMI disciplines
faces a dilemma. For thermal optimiza-
tion, the components have to be as far
apart as possible. Whereas for EMI op-
timization, the components have to be
as close together as possible to mini-
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3S75S5V INL4A4A8Vv OUT

DC Input Range: 250V - 425V

(Surge Withstand: 550V for 100 mS)
DC Output: 48V = 1%
(Programmable: 5V - 50V)

Regulation: = 0.1% No Load to Full Load L e 043

& 2CS/ZVS Low Noise Architecture
¢ Model Number: V375A48C600A
¢ Single Piece Price: $248

Efficiency: 90%

Maximum Operating Temperature: 100°C at 600W
Power Density: 120W/in°

(Other Package Configurations to 150W/in%)
Parallelable with N+M Fault Tolerance

Secondary Control:
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e Program

e Module 0K

Parallel:

® Single Wire or Fault
Tolerant Interface

® DC or AC Coupled Bus

On/0ff v
5.9V Bias Supply
Module 0K PFC COMPATIBLE
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