





















































































































































































































































































































































































































































Miss the conferences?
Don’t miss out on the
information!

SysComp

ANALOG & MIXED-SIGNAL
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DESIGN CONFERENCE

SysComp/92 West, the first conference devoted to OEM
system/subsystem components featured a Technical Program with more
than 50 presentations on disk drives, power sources, display technology,
bus architecture and embedded software.

The Proceedings are a must for systems engineers and engineering
managers involved in OEM integration.

RISC ’92 was devoted exclusively to RISC microprocessors (in
particular, the Sparc, 29000, 88000, R3000/4000 families and derivatives)
and microcontrollers, RISC architectures and software (compilers, debug-
gers, etc.).

The Proceedings contains a wealth of in-depth, applications-oriented
information, from more than 60 sessions, for designers of next-generation
hardware and software.

The Analog & Mixed Signal Design Conference
presented tutorials on topics such as Spice, A-D/D-A converter technology,
analog effects in fast digital circuits, as well as lectures on specific applica-
tions of mixed-signal technology, CAE/CAD tools for analog and mixed-sig-
nal design, ASICs and dealing with ASIC vendors.

The Proceedings contain more than 60 sessions of timely, immedi-
ately useful information.

To order Proceedings of the SysComp/92 West, RISC ’92 or

Analog & Mixed Signal Design Conference at $150 each. ':“MPII“H
SHEPEVEN &5 EREE /)
copies of the SysComp/92 West Proceedings x $150 = | ﬂ’llllllﬂﬂy
: : ; and Design
copies of the RISC ’92 Proceedings x $150= Directions
copies of the Analog & Mixed Signal Proceedings x $150=

Check enclosed - Charge to Mastercard (d Visa 4

Exp. Date E

Card #
Signature Telephone FAX OR SEND TO:
COMPUTER DESIGN
SHIP TO: i
1 Technology Park Drive
Name & o Westford, MA U.S.A. 01886
(Please print) FAX: (508) 692-7780
Company TEL: (508) 392-2124
Address
City/State/Zip
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NOW AVAILABLE... COMPUTER DESIGN’S “INSTANT DATA ACCESS”

If you need INFORMATION about
an advert:sed product NOW. ...
it's yours in an INSTANT — by FAX!

If an ad in this issue of COMPUTER DESIGN includes an “Instant Data
Access” number, you don’t have to wait to get the details you need to make
critical design or purchasing decisions. Get specs, pricing information, or the
location of a local sales engineer or rep ... by simply touching a few buttons.

THIS IS ALL IT TAKES!

FOR INSTANT ACCESS

USING A FAX PHONE ...

1. Pick up your FAX phone and dial (617)494-8338.

2. Follow the voice prompts.

3. Replace the handset in the cradle and the product data
you requested will be Faxed back to you instantly without a
break in your connection!

FOR IMMEDIATE ACCESS

USING ATOUCH TONE PHONE ...

1. Pick up your Touch Tone phone and dial (617)494-8338.
2. Follow the voice prompts.

3. Hang up the phone and the information you requested ,
will be Faxed back to you immediately — in about 15

seconds — right to the FAX number you specify. l

WHAT COULD BE EASIER?

The next time you need product information RIGHT NOW! remember:
Only COMPUTER DESIGN gives you “Instant Data Access” so you can get
the details you need — INSTANTLY, or a moment later, if you can’t wait for
the mails!

THE CHOICE IS YOURS.

Participating in the IDA program for March are the following:

Page
047,53 Dynatem 5
Electronic Solutions

Page
Spectrum Signal Processing ....... 118-119
Synergy 2

Brooktree
BSO/Tasking
Canon.......... o Hitachi.....
CME vt somaeiissin 5 I-Bus.......
Cypress Semicondu AR 24T KADAK ..

Macrolink .........

SR
..,.39

Delivering Today’s Electronics OEMJMEMEH ’EL’IIIIIIIIW
and Design

COMPUTER DESIGN® One Technology Park Drive , Westford, MA 01886 * 508-692-0700 * FAX 508-692-7780
Directions

A PennWell Publication
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B LETTERS

LETTERS, COVERS & OTHER DIVERSIONS

What happened? When we started
our Cryptic Cover Contest back in
December;, we received more than a
hundred responses deciphering the
rebus writing on the cover. January’s
cover, on the other hand, generated
only a handful of responses. Perhaps
the rebus writing was easier for
readers to get their teeth into than
the subtleties in our multimedia
cover. In any case, here’s what we
were thinking about. The big guy on
the right in the blue trunks is Big
Blue, or IBM, being ganged up on by
Microsoft—with all the $$$—and
DEC—in the person of Ken Olsen
(topped with a pilgrim’s hat). The
wrestler in pink represents Apple
and is in pink because Pink is the
name of the new operating system
from the Apple/IBM joint venture.
Note also the blue and white touches
on Pink’s tights. Sun is, of course,
represented by the high-flying
wrestler and Hewlett-Packard by the
wrestler just entering the fray.

Here is my interpretation of your
January cover: Sun is flying high
while HP is on the ropes. Microsoft
is claiming a victory and Big Blue
(IBM) is watching as it’s a turkey
shoot for the bucks in the multime-
dia contest. Please keep the puzzles
coming.

Cris Drakiotes
CR Bard USCI Division
Fitswilliam, NH

Like the cover! Big Blue bullying
Apple and Microsoft, HP entering
the ring, Sun above our heads but
maybe not for long. And someone
gleefully wearing pink. I didn’t get
that one but I'm looking forward to

your next issue so I can find out.
Liked the editorial. Applies all over
North America.

James Partanen

Resource Manager
Matheson Communications
Waterloo, Ont, Canada

Excellent article on multimedia
standards.

Ralph Merrill
Department Chairman
Utah Valley College
Orem, UT

I'm not sure what the deadline for
your rebus writing contest is but I
just picked up the December issue
today. Your editorial was very inter-
esting. Subconciously, I knew your
magazine had a different feel to it
but I had never conciously thought
about what that difference was. I
feel there is a need for both types of
magazines and I am glad that Com-
puter Design is there to fill the need
for a technology magazine.

Ross A. Osborn
Naval Air Development Center
Warminster, PA

As I read your editorial in the
Janaury issue, an article in the
morning paper kept running
through my mind. I am enclosing a
copy of the article. The big U.S. com-
panies are downsizing in the U.S.,
but are expanding elsewhere. It
seems as if they are purposely trying
to reduce the standard of living in
the U.S.

K.E. Davies
San Diego, CA

Thanks for the clipping. The ar-
ticle was entitled “Free-trade follies”
and here’s what it said:

“The ‘Big Three’ U:S. automakers
all announced a bad year during
1991. But General Motors, Ford and
Chrysler all say they boosted produc-
tion at their Mexican plants, hiring
extra Mexican help, and have in-
creased exports to the United
States....Just last month, GM an-
nounced it would close 21 U.S.
plants and eliminate some 74,000
U.S. jobs. On January 15, GM an-
nounced it will begin making trucks
in communist China. Apparently,

Chairman Robert Stempel thinks
that what’s good for GM is good for
Red China.”

It’s remarkable how much politi-
cal claptrap starts with claims like,
“We need someone to stop the politi-
cal claptrap,” as in your January
editorial. Your observation that
there are fewer American products
for sale every Christmas is probably
true, but to leap from that to advo-
cating more government involve-
ment in research, use of more tax-
payer money on a failed
“educational” system, unilateral dis-
armament, and protectionism is an
astonishing transition. Has it
escaped your notice that, for ex-
ample, the military (which accounts
for only a fourth of our federal
budget and uses at least some of its
money to produce American-made
products) is the only part of gover-
nemnt whose budget allocation ac-
tually has been cut in the last half
century?

You imply that more vigorous ac-
tion on the part of government is in
order. Yet, for fifty years our govern-
ments have gotten steadily more
powerful and intrusive in the
marketplace. The result, in your
own words, has been a loss of “the
kind of jobs that count most.” One
sign of insanity is to repeat actions,
expecting different results.

We do not need “leadership” who
will “get down to business” of further
intrusion in the operations of Amer-
ican industries, or of disarming us.
We do need governemt at all levels
to stop interfering in the market-
place; to release us from the burden
of government gone wild; to leave us
alone to do business!

Chuck Kriel, Ph.D.
Boeing
Wichita, KS

THIS MONTH’S COVER: This
month’s cover should be a breeze.
The Special Report is about debug-
ging 32-bit processors, so what could
be more appropriate than bugs on
the cover. There are several bugs rep-
resented in the illustration and the
contest is to properly identify the
specific bugs. There also are a couple
of other ideas, as well as a specific
product, represented in the illustra-
tion. Happy hunting.
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SPECIAL REPORTS
Comprehensive reviews and
analyses of the major technology
and design issues facing system
designers and software
developers.

JANUARY » Designing multimedia

systems

FEBRUARY® « Multiprocessing

Buscon W, architectures
| SysCompW
MARCH « Emulating 32-bit
El processors
APRIL FUZZY LOGIC: SPECIAI
IDEA ‘92, » Choosing between PLD,
Comdex FPGA and ASIC
Implementations
MAY * Analog versus digital
CiCC approaches to signal
processing
JUNE® * Integrating PC-based
DAC tools into the design

environment

« High-performance
network interfaces

« Designing high-speed
digital systems

SEPTI

7+ Object-oriented

Buscoﬁ § languages in
ESP, ITC real-time applications
OCTOBER"* NEURAL COMPUTING
SysCompE, -+ Application-specific
| A&MS, El, building blocks in
Comdex mixed-signal ASICs
| NOVEMBER + Designing for testability
Wescon,
‘ Autofact
DECEMBER™ « 32-bit processors in

embedded applications

F

« Robotics and
automation

» Mezzanine bus strategies » Emulators

« Advances in datacom ICs

« Evaluating PLD design tools « EISA CPU boards

« Graphical user interfaces

Computer Design Magazine

1992 UPCOMING ISSUES

Watch for these Special Features & Events in Computer Design Magazine —

» Automotive systems

TECHNOLOGY FOCUS PRODUCT FOCUS DESIGN STRATEGIES SHOW GUIDES ‘
Analyses of specific technology and Detailed review and Analyses of the tradeoffs, options  Official value-added
product trends, and approaches to comparative specifi and design decisions made in directories for major
benchmarking, evaluating and selecting  cations for selected ICs, developing a micro-processor- industry events.
the optimum design solutions. board-level products, based product or system in a ‘
design tools and software.  specific application area.
« Top-down design method- « Specialty SRAMs « Peripherals * Buscon W
ologies and tools
« CASE
» Benchmarking RISC * High-resolution *» Medical diagnostics » SysComp W
performance D-A converters
« VHDL synthesis & simulation :
« Image processing in standard ~ +« VME CPU boards  + Process control
bus environments
» Managing design databases
IEPORT ON FUTURE COMPUTING
+ Analyzing bus performance + C compilers * Military systems
« RISC versus DSP in
embedded applications
« Intelligent power control * RISC processors * Instrumentation [
» PCB design and layout
« /O buses and interfacing + Real-time kernels +» Workstations
« Advances in graphics ICs and OS’s
» Benchmarking digital and * Logic analyzers » Communications :
mixed-signal simulators ‘
« Evaluating optimizing
compilers [
* Bus-based DSP systems * Op amps * Networking * BusconE
« Multichip modules (MCMs)
« Futurebus+ and beyond + 16-bit microcontrollers « Data acquisition » SysCompE
« Designing ASICs for
testability
SPECIAL REPORT ON FUTURE COMPUTING
« Selecting PC/AT chip sets » High-speed « Imaging systems * Analog &
« Software-performance A-D converters Mixed
analysis Signal

COMPUTER DESIGN* ONE TECHNOLOGY PARK DRIVE , WESTFORD, MA , 01886 * 508-692-0700 * FAX 508-692-7780

For more information, contact any of us ...

PUBLISHER: David L. Allen, 508-392-2111 ® ASSOCIATE PUBLISHER Tim L. Tobeck, 508-392-2116¢ NATIONAL ACCOUNTS MANAGERS:
» WESTFORD, MA, Tim Pritchard, 508-392-2217  SPRING, TX, Eric Jeter, 713-353-0309 « SAN JOSE, CA, Diane Palermo, 408-292-6837
STRATEGIC ACCOUNTS REPRESENTATIVES: « WESTFORD, MA, Sue Nawoichik, 508-392-2118 800-223-4259 * David Singer, 508-392-2109
800-223-4259 « INTERNATIONAL SALES OFFICES:  SURREY, ENGLAND, David Round, 81-686-7655 « PARIS, FRANCE,
Daniel R.Bernard, 1-39-14-6780 « MUNICH, GERMANY, Johann Bylek,089-903-8806 « MILAN, ITALY, Luigi Rancati, 02-70-30-0088
* TOKYO, JAPAN, Toshio Equsa, 81-33-536-5404 ® ASIA, AUSTRALIA, NEW ZEALAND, Tom Gorman, 852-833-2181
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DESIGN CONFERENCE

October 28 - 30, 199¢
Hyalt Regency
San Francisco Airport
Burlingame, California
G ) () O . & )

TELL ME MORE about the Analog & Mixed-Signal Design Conference.
I'm interested in D Attending D Exhibiting

L

\ wm‘w

“wl‘\";x‘v.wmx 01100101 mwn:‘luwlw“v[x} Name
MAIL. OR FAX TO: Title
Analog & Mixed-Signal St

Design Conference
P.O. Box 7843 Street
San Francisco, CA 94120-7843
Phone: (415) 905-2354

Fax: (415) 905-2220 Phone ( ) Fax ( )

City, State, Zip
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reprints

Reprints of any article or advertise-
ment appearing in Computer Design
may be ordered from: June Bozarth,
CSR Reprints, PennWell Publishing
Company, P.O. Box 1260, Tulsa,
Oklahoma, 74101, 1-800-331-4463
or 918-835-3161 Ext. 379.

Minimum order: 100 black and
white copies, 500 four-color copies.

IT’S IN THE CARDS

More Leads, More Action,
More Sales

Our readers are proven buyers of:

Computer Systems 93,256
Systems Boards 84,066
Integrated Circuits 77,922
Design/Development Equipment 85,312
Memory/Storage Equipment 72,237
Software 88,949
Terminal/Input-Output Equipment 81,894
Communications Equipment 70,342
Components 75,802
Test Equipment 65,035

Smart buyers depend on
COMPUTER DESIGN
DIRECT ACTION CARDS

Call Sue Shorrock:

21205255 %2 COMPUTER
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FINLAND ITALY

Intel Finland OY Intel Corporation Italia S.p.A.
Ruosilantie 2 Milanofiori Palazzo E

00390 Helsinki

20090 Assago
Tel.: (358) 0544 644

Tel.: (39) (02) 89 20 09 50
Fax: (39) (02) 349 84 64
Telex: 341 286

Fax: (358) 0544 030
Telex: 123 332

FRANCE SPAIN
Intel Corporation S.A.R.L. Intel Iberia S.A
1, rue Edison - BP 303 Zubaran, 28

78054 St.Quentin-en-
Yvelines Cedex
Tel.: (33) (1) 3057 7000

28010 Madrid
Tel.: (34) 1 308 25 52
Fax: (34) 141075 70

Fax: (33) (1) 3064 6032 Telex: 468 80
Telex: 699 016

SWEDEN
UNITED KINGDOM

Intel Sweden A.B.
Intel Corporation (U.K.) Ltd Dalvagen 24
Pipers Way 17136 Solna

Swindon Wilts SN3 1RJ
Tel.: (44) (0793) 69 60 00
Fax: (44) (0793) 64 14 40
Telex: 444 447/8

Tel.: (46) 8 734 01 00
Fax: (46) 8 27 80 85
Telex: 122 61

GERMANY

Intel GmbH

Dornacher Strasse 1
8016 Feldkirchen

Tel.: (49) 089 90 992-0
Fax: (49) 089 90 439 48
Telex: 5-23177

NETHERLANDS

Intel Semiconductor B.V
Postbus 84130
3009 CC Rotterdam
Tel.: (31) 10 407 11 11
Fax: (31) 10 455 46 88
Telex: 222 83
{lr\\ltel GmbH
andersmannstr. 64
ISRAEL
Tel.: (49) 0611 97 70 3-0
Intel Semiconductor Ltd. Fax: (49) 0611 9 77 03 30
Atidim Industrial Park-
Neve Sharet
P.O. Box 43202
Tel-Aviv 61430
Tel.: (972) 03 49 80 80
Fax: (972) 03 49 18 70
Telex: 371215

Intel GmbH

Zettachring 10A

7000 Stuttgart 80

Tel.: (49) 0711 72 87-280
Fax: (49) 0711 72 80 137
Telex: 7-254 826
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IGS-140
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8-Channel, 16-Bit Analog |/0 Board
With Direct Interfaces to Popular Array
Processor and DSP Boards

Featwes

= Up to 100 KHz/Channel Sampling Rate
= Four or eight 16-Bit Differential
Analog Inputs

= Optional Four 16-Bit Analog Outputs
(Daughter Card)

m Simultaneous Sampling
= Programmable On-Board Sampling Clock

» Convenient VMEbus Access of ADC or
DAC Data

u Direct Serial and Parallel Interfaces for
Array Processor and DSP Boards

Appheatns

w Sonar Signal Processing
= Digital Audio
w Vibration Analysis

w Seismic Signal Processing

u Large BW Track And Hold Amplifiers
Permit Undersampling of Signals
(Band Limited) of Frequency up to 500 KHz

w Precision Applications Requiring Matched
Channels, Negligible Sampling Aperture
Jitter and Low Inter-channel Crosstalk

Ruggedized Version Also Available

CALL US TOLL FREE
1-800-267-9794

Tel: (613)-749-9241 Fax: (613)-749-9461

- avas e |NTERACTIVE

b e e (/RCUITSAND =t

o e SYSTENSLTD.
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Designing with Motorola’s
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Microprocessors?

Then you need HMI's development systems.
We support the entire 68000 family. As Motorola
enhances and increases integration of its micro-
processors, you can count on HMI to be there with

Features of HMI’s development systems includes:

* Run at real-time with no wait states.

* Window driven source level debugging—SourceGate®

+ C, Pascal and ADA compiler source level support
for all major compiler companies.

* Real-time hardware performance analyzer.

* Works with IBM PC family and UNIX based
machines including Sun and Apollo.

* RS232 Interface up to 115.2K.

* Parallel Interface for high-speed code downloading.

high-quality development products to support your
projects. HMI believes in supporting the entire family
of products for the Motorola family. Ease of use and
familiarity are common in all the emulators.

* Complex events and sequences for break and
trigger conditions.

* Two independent 4K deep trace buffers.

* 1 psec resolution interval timer.

* 100 nsec resolution Time-stamp in trace buffer.

- Logic state analyzer capabilities built into the
emulator.

* 16 External Trace bits.

* Overlay memory up to 4 Mbytes.

If you are looking for one emulator company that provides support for the entire Motorola family, then
look to HMI for total support. Write or call for further information and free demo disk.

Motorola Devices Supported Include:
68000 68302 68EC020

Huntsville Microsystems, Inc.
3322 South Memorial Parkway
Huntsville, AL 35801

Tel.: (205) 881-6005

68008 68301/303 68EC030
68010 68330/333 68HCO001
68020 68331/332 68HC11 including
68030 68340 Fland D3
6809
Now supporting 68HC16 Family
IBM is Reg. TM. International Business Machines, Inc. Unix is Reg. T-M ., Bell Laboratorices, Ing

FAX: (205) 882-6701
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40+MHz

MADE EASY.

40+MHz CPU

&/~ PLDecoder 6ns

Introducing PLDecoders.

Taking systems to 40 MHz and beyond has become
a whole lot simpler with these new, function-specific
BiCMOS Decoder PLDs. For RISC, including our
highest performance SPARC processors, choose the
input-registered versions to capture addresses quickly.
For CISC, such as 80X86, we offer output-latched
versions that optimize system performance. Choose
simple addressing versions at 6 ns for fastest performance,
or 7 ns bank select or byte-write versions to suit your
application precisely.

Fewer parts, faster performance.

One PLDecoder replaces older, multiple-chip solu-
tions, to save money and board space. PLDecoders are
optimized for speed, using an ECL speed path. BICMOS

Programmable design convenience.

Design is eased by PLDs developed specifically to
implement memory decoding. Easier than using
standard PLDs. Much easier than gate arrays.

Cheaper SRAM.

Since our decoders save you so much time out of
the “memory access cycle” you have options. Go for
a faster system. Or, at a given speed, use slower, less
expensive SRAM. In 40 MHz systems with large SRAM
requirements, the savings can really add up.

Call our information hotline.

Get our application notes on the CY7B336-9
family, product profile, PLD Brochure
and a terrific Data Book to boot.

technology helps save on power. They are specialized for PLD Hotline: 1-800-952-6300.*

decoding, with the required latches or registers on chip
for top performance, and non-essential functions
stripped away. As a result, you get optimal perfor-
mance, to go to 40 MHz, and well beyond.

*(32) 2-652-0270 in Europe. ©1991 Cypress Semiconductor, 3901 North

First Street, San Jose, CA 95134. Phone: 1 (408) 943-2600, Telex: 821032

CYPRESS SNJ UD, TWX: 910-997-0753. SPARC is a registered trademark of

SPARC International, Inc. Products bearing the SPARC trademark are based
on an architecture developed by Sun Microsystems, Inc.

Ask for Dept. C11U.
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