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BUSINESS /TECHNOLOGY PERSPECTIVES FOR GLOBAL ELECTRONICS MANAGEMENT

SEPARATING THE INNOVATORS FROM THE ALSO-RANS

CHAN

As the industry enters the commodity age, here are
the secrets of how the companies that turn out
product winners blend the technological dazzle of
the R&D lab with the reality that is the sum of
those hard numbers that
define today's marketplace.
This is the way they ensure
that change becomes the
servant and not the master;
how they manage it, prosper
from it, and keep from being
left behind.
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NKK backs you with over 1,001,250 different toggle, rocker,
pushbutton, slide, lighted, keypad, keylock, rotary and DIP
rotary switches — including the best new ideas of the '90s.
See them all in the pages of our new 456-page switch
catalog. For your free copy, call (602) 991-0942 or
FAX (602) 998-1435.
NKK Switches
7850 E. Gelding Dr.
Scottsdale, AZ 85260

WORLD'S SMALLEST

EASY DOES IT

NKK introduces the surface mount
G3T with patented STC contacts,
gull-wing terminals. VPS or infrared
reflow solderable.

Washable M2B subminiature
pushbuttons feature
very-light-touch, snap-acting
contacts. Straight, right
angle, vertical PC terminals.

TV STAR
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New ND switch is half the size
of ordinary binary coded
DIP rotaries. Washable and
universal footprint pattern.

WORTH A MILLION

q11*
Million operations from unique LED
illuminated JB keypad switch. Red,
green or yellow LED options.

JW rockers &JP pushbuttons. High
inrush current resistance protects
against contact welding. TV-8
(16 Amp) +TV-5 (10 Amp) Rated.

DOUBLE DUTY

TURNING POINT

100,000 CHOICES

Washable Binary Coded DIP rotary
DR-A switch can be PC or panel
mounted. Crisp operation. Right
angle or straight terminals.

YB pushbutton yields literally
100,000 + part numbers with
variations in mounting, illumination,
circuitry and color.

,

Logic-level for PCB or power rating
for snap-in panel mounting, from
very low-profile UB pushbuttons with
full-face LED illumination.
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THE CAT KEEPS CHASING ITS TAIL
.1

. he electronics industry is universally embracing downsizing. Acase in point: Irecently spoke
with arepresentative at Hewlett-Packard Co. in Colorado Springs, Colo., who described how the
company was slimming down by offering attractive furloughs and early retirement to its employees. "This HP division is a$100 million entity that is struggling to downsize to $50 million," she
said. All the big players are taking the same tack, as witness the well-publicized layoffs at Apple, Digital
Equipment, IBM, and others, resulting in alarge number of unemployed skilled factory and white-collar workers. Downsizing's benefits are aleaner company that produces alarge amount of revenue per
employee. But the trend somewhat resembles acat chasing its own tail.
The U.S.—indeed the world—has enjoyed along stretch of prosperity that has given consumers
large amounts of disposable income with which to propel the economy into many consecutive years of
growth. Now, though, the consumer is tapped out. Just as shoppers are putting off big-ticket purchases,
so corporations that once bought large numbers of computers have become much more tight-fisted.
Computers are being consigned to capital budgets, and capital spending is down to atrickle. On the
home front, the consumer is hard-pressed to justify new purchases. The average U.S. household already has several TVs, telephones, cars, radios, and stereos. Who needs more? On seeing the nextgeneration 16-bit Nintendo mainframe needed to run the newest games, budget-conscious parents interviewed on aTV news show vowed they would "just say no" to this latest electronic siren song.
Manufacturers facing such stubborn resistance are reacting by producing items they hope consumers
cannot resist: laptop computers, higher-performance workstations, smaller cellular phones, and so on.
But none of these products represents aradical break with the past; each is an enhanced version of
something else. So as the industry struggles to employ an enormous production capacity by exploiting
market niches and slashing prices, the downward spiral accelerates as
laid-off workers pound the pavement looking for work. These
workers are no longer active consumers, lower prices notwithstanding. The assumption is that they will find work in startup companies; but the tight economic conditions have reduced the amount of funds available for new ventures.
Government economists are predicting that astrong
surge in consumer spending will pull the U.S. out of its
economic woes. However, given the combination of
downsizing and fewer new startups to absorb the displaced workers, this scenario seems unlikely. What's
needed is abetter economic climate in which to grow and
prosper, including atax credit for research and development and an investment tax credit to spur new startups.
The R&D credit is already in jeopardy as legislators hint
there will be no tax bill this pre-election year. If so, the
R&D tax credit, which must be renewed yearly, will simply be allowed to expire.
In the upcoming election year, public officials will come
hat in hand asking voters for support. It is incumbent upon
each of us to ensure that those asking for our votes
have aplatform for reversing the downward spiral in
our economic growth.13
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Limited Only By Your Imagination

Remember how quickly you could turn aconcept into reality with aset of quality
building blocks? How you always seemed to have just the right parts and how well they
fit together? How easily you could modify your creation to explore creative alternatives?
Our VI-200 and VI-J00 families of high density converters, along with ahost of
compatible modular peripheral products, are designed to "plug and play"
perfectly... offering you the flexibility, ease-of-use, quality and repeatability needed
to implement virtually any power system solution. And with hundreds of
standard models to choose tom...input ratings from 10 to 400 Volts, ou:puts from
2to 95 Volts and power expansion from Watts to kiloWatts... you won't be
stuck at the last minute with 'missing" parts.
You're not playing with toys anymore...which may be the most importan: reason for
specifying Vicor's component-level "building blocks" for your next powe system.

Component Solutions For Your Power System
23 Frontage Road Andover, MA 01810
TEL: (508) 470-2900 FAX: (508) 475-6715
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Executive Briefing:
Whither corporate computing?
Feisty workstation vendors are laying
siege to IBM's stronghold with
multiprocessing, open-system solutions.

Will it be optics or Xrays for
circa-2000 memories?
As semiconductor manufacturers begin
planning for 1-Gbit DRAMs, the
lithography industry finds itself
standing at acrossroad.

52
On the board, it's the age of the big squeeze
Chip-set vendors are buffeted by cost and
technology considerations as they
elbow one another for space on the
shrinking PC motherboard.
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COVER: MANAGING CHANGE
Separating the innovators from the also-rans
It's all in how effectively acompany
manages technical change, an art that
demands equal parts vision and
solid core technology.
Jesse H. Neal
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You have to build a
to build jug
The new Tek IDS Series
More than amillion Tektronix oscillo-

dates and measurements that inhibit

scopes hase all been leading up to this:

most other digitizing scopes. Its real-

the most powerful, versatile, and intui,,
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tive instruments ever developed for the
mainstream of test and measurement.
The new TDS 500 Series is the culmination of everything Tek has learned in
the design, manufacture and use of digitiz-
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ing oscilloscopes. It's an achievement
made possible only by the unique integra-

time DSP lets you perform single-shot

tion of acquisition functions and combina-

averaging and extend resolution to 12

tional trigger logic onto asingle board.

bits. The TDS Series arms you with up to

Only by the development of a

four full-featured channels. 500 MHz

milestone multiprocessor
architecture.
Only by the addition of Tek's TriStarTm
Digital Signal Processor (DSP).
Only by Tek's capacity for taking
the hard work out of high performance.
The TDS Series performs, live, up-

Copyright 01991, Tektronix. Inc. All rights reserved.

bandwidth. Up to 1GS/s sampling and 4ns peak detect.
Up to 50K record
lengths. Time interval,
2ns glitch, runt, pattern and
state triggers. With acquisition sensitivity and fast overdrive recovery bringing
greater waveform detail within your grasp.

And if you think oscilloscopes aren't
as easy to use and comprehend as they

million oscilloscopes
one like this.
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could be, you owe yourself ademo of

powerful instruments from the

the TDS. Its simplified front panel,

world's leading supplier of digitizing

VGA-quality display resolution, on-line

and analog oscilloscopes. To get afirst-

help text, innovative icons that instantly

hand feel for why performance like this

differentiate menu functions — all add up

only comes along about once in amillion

to ascope that makes the user's manual
more aformality than anecessity.

The TDS Series signals the start of a
new generation of friendlier, more

scopes, contact your Tek sales engineer
or call

1-800-426-2200.

One company measures up.
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IN MEMORY MOE
CROSSOVER HAS J
You've heard the old
saying, "we'll cross that
bridge when we come to it."
Well, we have.
Cost crossover today
makes 4-meg DRAMs
more economical per bit
than 1-meg DRAMs. And
given all the benefits in
reliability and board real
estate, that's good news.
MEMORY MODULES
COST
PER
BIT

46a0

CROSSOVER

1MEG

qsa

'89

'90

'91

'92

People are lining up to
take advantage of it.
One specific advantage
is in memory modules.
Samsung 4-meg-based
modules are

actually

more cost-effective today
than their 1-meg-based
counterparts.
All the modules listed
here have reliability specs
based on 600 temperature
cycles (0-125°C) and 500
hours (85°C, 85% RH).
Available features include
70, 80, and 100 ns access

RES, COST-PER-BIT
IJST BEEN COMPLETED.
times, fast page mode,
low-power versions, gold
lead finish, and customerspecific labeling.
SAMSUNG MEMORY MODULES
BASED ON 4-MEG DRAMs
Megabytea

Part .Viunber

Organi.tion

KMM581000AN

1M x 8

KMM591000AN

1M x 9

4

KMM584000A

4M x 8

4

KMM594000A

4

KMM5321000A

1M x 32

4

KMM5331000A

IM x 33

4

KMM5361000A

1M x 36

8
8
8

KMM5322000A

2M x 32

KMM5332000A

2M x 33

KMM5362000A

2M x 36

4M x 9

Samsung is one of the
world's leading manufacturers of both DRAMs
and memory modules.
Our outstanding quality,
reliability, and availability
have helped us gain this
leading position.
For data sheets on
our 4-meg DRAMs and
4-meg-based

771,

modules,

call 1-800-423-7364 or
(408) 954-7229 today. Or
write to Memory Module
Marketing Samsung Semiconductor, 3725 No. First
St., San Jose, CA 95134.

c8 SAMSUNG
Technology that works for life.
CIRCLE 182
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FROM

ILAN

THE NORTHERN ITALIAN CITY PLAYS HOSE TO AN IC CONFERENCE

RENAISSANCE ART MEETS HIGH TECH
BY JOHN GOSCH

M

ention Milan, and what comes
to mind for the art-conscious
traveler is images of places and objects.
There are the famed La Scala opera
house; the city's wedding-cake Gothic
cathedral; the Castello Sforzesco, where
Michelangelo's last work, the unfinished
Pietà Romianini, can be seen; or the
many places where the Renaissance
painter, sculptor, architect, and inventor
Leonardo da Vinci left his mark.
But the Milan area is also Italy's commercial and industrial capital. It is home
to production and research facilities of
such major electronics companies as
IBM, Italtel, Marelli, SGS-Thomson Microelectronics, and Telettra.
So it follows that for about 400 electronics engineers, researchers, academics, and industry representatives,
Milan's main attraction—at least for
three days last month—was the European Solid State Circuits Conference.
This year's Esscirc, the 17th, was held
Sept. 11 to 13 in Milan's Palazzo della
Stelline—just across the street from the
monastery of Santa Maria della Grazie,
where da Vinci's masterpiece The Inst
Supper hangs.
First held in 1975, Esscirc is Europe's
answer to the annual International Solid
State Circuits Conference staged in the
U.S. Although it doesn't have quite the
visibility and exposure of the ISSCC and
doesn't draw as many people, Esscirc
matches the U.S. event in the quality of
papers presented, conference officials
maintain—and it is often chosen for first
announcements of new technology.

F

or example, last year in Grenoble, France, Japan's Hitachi Ltd.
first presented circuit concepts for its 64Mbit dynamic random-ac_unb memory.
And the event is becoming more and more
international in that it increasingly attracts
speakers finm non-European countries.
At Milan, 72 papers were contributed
by authors from 13 countries, with 20%
from the U.S. and Japan. An indication
of the papers' quality is that they were

What city has LaScala, works by Michelangelo and da Vinci—and last month
had the European Solid State Circuits Conference? It could only be Milan.

selected from more than 170 submitted.
"We tried to pick papers representing
avant-garde developments in microelectronics," says Rinaldo Castello of
Italy's University of Pavia and technical
committee chairman of Esscirc '91.
This year, the 400 attendees encountered something new for Esscirc. That
was aseries of invited papers by representatives of industries that use certain
components and of companies that
make them. "In these presentations, the
component users inform producers
about the direction their field is expected to take in the years ahead," says
Bruno Murar, 1991 conference chairman, "and device makers tell users
where they stand in technology and
what microelectronics holds in store."
For example, a paper from Johan
Danneels of France's communications
group Alcatel NV represented telecom
chip users, and one by Pietro Erratico of
the Italian-French microelectronics
company SGS-Thomson spoke for producers of telecom chips. Danneels
pointed to communications systems the
industry envisions for the next few
years, whereas Erratico described the
resources circuit makers will have at
their disposal for such systems.
Another pair of papers came from
Erich Geiger of France's Thomson ConELECTECNICS *OCTOBER 1991
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sumer Electronics group—he represented TV chip users—and R.P.
Kramer of Philips Semiconductors,
who took the chip makers' side. A
third pair was from Joachim Melbert of
Germany's Siemens AG and Ettore
Panizza of Italy's Fiat, who represented
automotive chip producers and the car
industry, respectively.
Invited papers were also presented
on other topics of current interest.
Henry Baltes of the Technical University of Zurich, Switzerland, reviewed the
state of the smart sensor art, Dimiter
Driankov of the University of Linkoping in Sweden discussed fuzzy logic,
and Satyen Mukheriee of the Philips
Research Labs in Briarcliff, N.Y., talked
about smart power technologies.
As VLSI chip complexity increases to
several hunched thousand transistors, aspects of testing become ever more important. So Eckhard Wolfgang of
Siemens reviewed the state of the art of
three contactless testing techniques:
electron-beam and laser-beam testing,
and emission microscopy. Wolfgang described why contacdess testing is crucial
for chip verification and failure analysis.
While the invited papers given by
the gurus in their fields were tutorial in
nature, the contributed papers from

Finally aSPARC chip set that comes equipped
with everything you need for the Sun.
you outshine the competition.

Now, from the Advanced Products Division of
Fujitsu Microelectronics — something new
under the Sun. ASPARC °chip set that offers the

FlieTSU
MI386990

specialized, compute-intensive applications.
Including voice response, medical imaging and

FUJITSU

FUeTSU
MF185986

higher integration. More system flexibility.

Sun more quickly.

FUrITSU

So equip yourself with everything
you need to develop the highest performance SPARC-based systems. Call us at
1-800-523-0034. And discover why our new

Clock speeds of up to 40 MHz. And
graphics options. All at aprice to help

the latest SunOS" 4.1.1 ported to each design.
and training, you'll find your place in the

Our new SPARC chip set is packed
with all of the advanced features you
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premier independent UNIX» source— comes
And with comprehensive documentation

pattern recognition systems.
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world's most advanced, cost-effective solutions
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technology and design specialists reported on the latest developments.
One example: a CMOS image-sensor
array that integrates an electronic aperture and an exposure controller. From
the University of Edinburgh, Scotland, the
chip achieves exposure control over a
range of 40,000:1, which is equivalent to
15 stops of amechanical iris system. This
wilipares with an equivalent of eight
stops for on-chip electronic apertures reported so far. The device is aimed at applications ranging from single-chip video
cameras to smart vision systems, such as
burglar-alarm verification cameras.
For applications in data communications between printed-circuit boards
within asystem and for interoffice transmissions is adirectly driven transmitterreceiver circuit for twisted-pair cables.
Presented by experts from Hitachi, the
circuit handles 320 Mbits/s, an incredibly high speed for atwisted-pair cable
up to 10 meters long. To realize the
high data rate, the circuit uses lowswing 0.3-V differential signal levels.
The transmitter and receiver of the socalled ALTS—for advanced low-level
transmission system—are contained in a
0.8-1.tm gate-array device.

A

fast multichip CMOS RISC processor with low-voltage-swing
inputs and outputs was described by Intergraph Corp. Believed to be intended
for anew line of workstations from the
Huntsville, Ala., firm, the processor has
apropagation delay under 1.7 ns. The
input buffer is designed with a setup
time of 0.4 ns in the differential mode
and 0.75 ns in the single-ended mode.
A tunable continuous time-filter cell
from the University of Pavia boasts remarkable performance even though it
uses conventional 2.0-1.1m technology.
The key is the biCMOS design that the
second-order low-pass filter cell employs. The device can be tuned over an
8-to-32-MHz range and has a quality
factor of 2. Its total harmonic distortion
is below 42 dB for an output signal up
to 2.4 V peak-to-peak at 5MHz. Intended for disk drives, the device will soon
be marketed by SGS-Thomson.
High speed and performance are the

Correction
The right product
In the White Paper on digital video
technology (August 1991), an RGB

hallmarks of alatched comparator
l from l
the Fraunhofer Institute for Integrated
Circuits in Erlangen, Germany. Thanks
to adesign that combines 0.5-µm gallium arsenide and high electron mobility
transistor (HEMT) technologies, the
comparator operates at up to 4 gigasamples/s. Its sensitivity is 10 mV.
The device can be used for the parallel
comparison of input analog signals in a
flash analog-to-digital converter and as
an input driver for ahigh-speed digitalto-analog converter.

NO WAITING
AVANTEK DELIVERS
TODAY

A

fourth-order sigma-delta converter was presented by the
UK's University of Southhampton. The
circuit avoids the problems of switchedcapacitor samplers with a self-tuning
continuous-time noise shaper. The device, made in 1.6-um CMOS and operating from a single 5-V supply, is unconditionally stable and recovers
immediately from overload without resetting integrators.
A new floating-point cell library featuring high flexibility and performance
and suiting the logic synthesis of image
signal processors was described by experts from Toshiba Corp., Japan. The
library's 32-bit arithmetic logic unit and
32-by-32-bit multiplier support IEEE
754-format floating-point operations as
well as fixed-point logical operations.
A new vector processor was synthesized with alogic synthesis tool using
the library. Designed in 1.2-pm CMOS
technology, the processor checked in
with a peak performance of 100
megaflops at 33 MHz.
For applications in hand-portable
terminals is acodec discussed by spec
-in lists from Belgium's Alcatel Bell. The
device, using 1.2-gm CMOS technology and occupying adie area of only 14
mm2,has a dedicated processor serving digital filter calculations. An interpolator and sigma-delta modulator
transform incoming signals to an oversampled 1Mbit/s pulse-density modulated signal that is converted to obtain
the earpiece signal.
Whether the engineers enjoyed
Leonardo and the opera as much as the
technical papers is unknown. CI
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Putting Microwace Technology to Work for You

Spectrum product was misidentified.
The screen on p. M shows the Berkeley, Calif., company's RGB/View, a
video-windowing program. 1:11
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GENRAD CARVES
ANEW PATH
acing shrinking markets, the automatic-testequipment industry is looking for someplace to grow.
One answer: telecommunications, where the rack-andstack systems put together in
house are a target for advanced ATE replacement—
and that's where GenRad
Inc. of Concord, Mass., is
aiming its new GR9000 telecom ATE system.
"The uniqueness of the
9000 system is that it is the
first one focused for telecom
test," says Adam Bogue,
product marketing manager
at GenRad. The company
has developed what it calls a

SURPRISE! SUN, IBM
RANK LOW IN SERVICE
Workstation vendors looking to get afoot in the door
of corporate MIS departments (see p. 38) had best
pay attention to an important
aspect of doing business
today: service. A customersatisfaction survey conducted by Dataquest Inc. holds a
few surprises for the workstation crowd. Chief among
them: market leader Sun Microsystems Inc. and computer giant IBM Corp. have not
won many hearts and minds.
In asking 3,600 workstation
users 34 questions on quality,
ease of use, delivery, and
other measures of satisfaction, the San Jose, Calif., research firm found Silicon Systems Inc., Mountain View,
Calif., No. 1with customers.
Then came Next, Digital
Equipment, Solboume, and
Hewlett-Packard. IBM was
No. 6, Sun No. 8. LI

VXiscan scanner subsystem
to connect the VXIbus (for
VMEbus extensions for instrumentation) directly to the
unit under test with acableless interface.
This, in effect, turns the
standard into an ATE-like
system and, with the scanner
backplane, allows routing of
signals with another instrument. "The 9000 offers the
modularity and openness of
rack and stack," says Bogue,
"but the high performance
and speed of ATE."
GenRad is emphasizing to
potential buyers the value of
integration versus the purchase price of individual in-

GenRad's GR9000 automatic-test system is aimed
at the telecommunications market.

struments and the time it
takes to put them together.
With companies looking to
downsize, the 9000 affords a
chance to offload support

WANTED BY JAPAN: LCD FABRICATION GEAR

In the wake of the bitter antidumping suit in flat-panel
displays (see p. 27), much
has been made of the fact
that the Japanese have this
lucrative and fast-growing
market pretty much to themselves. But their hegemony
doesn't mean there isn't any
room for U.S. outfits to do
some business.
Take the case of Applied
Materials Inc., the giant Santa
Clara, Calif., vendor of semiconductor production equipment. The company announced last month that it
will leverage its expertise in
vapor deposition, etching,
and sputtering to build manufacturing systems for thinfilm transistors CIFTs), which
are crucial components in
active-matrix LCDs.
Active-matrix displays will
be ahigh-growth market in
this decade, with sales pre-

Glued by various market
watchers to hit $3.1 billion by
1995. Laptop PC makers are
eager to use them for color
screens, and they will likely
move into high-definition
TVs and other applications
as well. The displays are built
like huge integrated circuits,
with the TFTs—which must
be defect-free—controlling
every pixel.
Japanese LCD vendors
have "urged us very strongly" to develop equipment for
manufacturing TFTs, says a
spokesman for Applied Materials. "It's anatural business
for us; alot of the fundamental technologies are transferable from semiconductor
production." R&D and initi'a1
fabrication will be in Santa
Clara, but the company is setting up aJapanese subsidiary
to run the project and handle
additional development.IJ
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functions by buying outside—an opportunity, says
Bogue, that telecommunications companies have never
had before. Li

BEHIND THE IBM
GRAPHICS DEAL

Last month's XGA chip-set
agreement between IBM
Corp. and SGS-Thomson
Microelectronics could herald the arrival of graphics
products with enough muscle UD handle today's advanced PC applications. It
also promises to hasten
agreement on an industrywide XGA standard. The
agreement represents two
firsts for IBM: it is offering
the chips to other board and
system vendors, and it is
working within an industry
group—the Video Electronics Standards Association.
The deal calls for the manufacture, marketing, and distribution of a two-chip set
that handles IBM's XGA architecture. Initially, chips
fabricated by IBM will be
sold by SGS-Thomson,
whose Limnos Ltd. subsidiary
will then make them itself. Ul
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the international network of expert
P-CAD Value Added Resellers.

menus. And automatic periodic file save
with user-definable time increments.
Master Designer - 5.0 is the shortest
distance from PCB design concept to
reality And the fastest, most productive
and reliable way to get your designs to
market using an IBM® or compatible PC.
And now Master Designer 5.0 has
been enhanced with more than 100 new
features, requested by PCB master design
engineers like you.
New features, more productivity.
Master Designer 5.0 shortens the
entire design cycle with new features like
extended memory for 4-times larger
designs. Automatic real-time on-line
design rule checking. User configurable

First with 19,000 PCB designers.
You can rely on Master Designer
5.0 for the quality and dependability
that has made it the choice of more
than 19,000 PCB designers worldwide.
Master Designer 5.0 gives you the
interactive support of Master Layout"'
to handle surface mount, analog, and
digital technology. The flexibility of
Master Schematic; fully automated
optional Rip-n-Route, and our optional
Master Placer Not to mention the plus
of aconsistent menu-driven interface.
With Master Designer 5.0, you're
backed by CADAM, the world's leading
CAD/CAM/CAE software supplier, and

Your finished designs are alot
closer than you think and so is
your free P-CAD Demo Disk.
Here's how to get all the details
on Master Designer 5.0, and shorten
the distance between your next great
concept and reality. Just call P-CAD
toll-free today and
we'll send your
free Master
Designer 5.0
Demo Disk
absolutely free.

1-800-255-5710
World Class PCB CAD Productivity

p-cad ®
PRODUCTS FROM CADAM, AN IBM COMPANY

IBM is aregistered trademark of International Business Machines Corp. P-CAD is aregistered trademark and Master Designer, Master Layout, Master Schematic, and Master Plac,r are trtulemarks ot Personal CAD Steins, Inc.
P-CAD/CADAM, 1935 N. Buena Vista St., Burbank, CA91504. ©1991 CADAM INC.
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The big difference between rack and stack telecon

Very costly hours

GenRad has the solution

Hours that run into days, weeks and months of delays, arid huge cost

GenRad's new GFi9000 Telecommunications Test and Measurement

overruns to get an in-house rack and stack system on Frie.

System can help put this all behind you. It's anext generation system

For example, you thought you could design and build atest

that provides accurate, comprehensive, functional tests for telecommu-

system thatwould be ready in June and now it's October. And now

nications line/transmission cards. Full voice frequency compliance

you need another two or three months because engineering just

tests, transmission and BERT tests from DS-0 to DS-3 are supported in

added DSP and anew ASIC to your line card.

powerful yet simple-to-program screens. And additional in:erfaces aie

Now you need more money, too. Yoi. estimated it would cost
about $75,000. But you've already spent $120,000 and can't predict
how much more you'll need.
And don't forget the typical problems that come with in-house
rack and stack systems...instrument integration headaches, early
obsolescence, maintenance problems, slow test speed and through-

supported by adding new instruments.
The GR9000 features astandards-based open architecture that
supports awide variety of instrumentation standards including VXIbus,
GPIB and RS-232 so you can add test instruments from anumber of
suppliers or install your own, internally-developed instruments

put, programming delays, and less than optimum fault coverage.

And GenRad's VXIscad interface solves integration problems

Problems your time-to-market efforts don': need.

GenRad's new VXIscan ensures accurate, low-noise measurements

:est systems and ours is hours.
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-1
:Pee
• ,
re=e,e

ere-.,..e ere:0
eeeee-

and eliminates the programming and integration problems associated

And telecom test libraries are included to help further reduce

with WIbus grounding, front panel connections and too few slots.

programming time and costs.

VXIscan features an advanced performance-scanner subsystem
that connects the system's instrumentation directly to the card being

Put our hours to work for you

tested without the need for costly, unreliable cabling. This cableless

Your hours are better spent designing and building better telecom-

interface provides adirect, low-noise connection to the unit under test

munications products. Now you can take advantage of the hours

for more accurate measurements.

we've spent on R&Dto bring you the next generation telecom test
system. Its open architecture design is your assurance of compre-

Plus industrystandard software

hensive testing for years to corne.
We have more information for you about this advanced system.

GenRad's advanced software is joined with National Instruments.®
LabWindows®which combines standard programming languages

Call 1-800-4-GENRAD for your copy of the GR9000 brochure.

with adevelopment environment that simplifies programming. The
software tools in LabWindows save you time in all phases of your
development and permit easy integration of additional instruments,
any time in the future, without the concern for programming problems.

GenRad
A New Way of Thinking
blational Instruments and LabWindows are registered trademarks of National Instruments
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IBM SHIPS 1
-GBYTE DRIVE
IBM Corp. has set anew
technology target for its
competitors: a disk drive
boasting 1gigabyte of storage in a 3.5-in. form factor.
Volume shipments to original-equipment manufacturers began last month.
The drive is the industry's
rust application of magnetoresistive recording. This
technology delivers an areal
density of 132 million bits per
square inch, a 25% advantage over competing drives.
Developed at IBM's Storage
Systems Products Division in
San Jose, Calif, the drive's
read/write head is about
one-sixth the size of conventional heads. It also contains
separate read and write elements, instead of a single
dual-purpose element.
Srnallergeometries mean that
more sliders, the devices that
ainy the lead/write head, can

be produced on awafer. Separate read and write elements
provide faster data transfer.
The drive is available with
9.8-ms and 11-ms access
times. A 865-Mbyte model is
also available. Both drives integrate read-ahead caching

and automatic sector allocation. They are rated at
400,000 hours meantime between failure. Evaluation
units with an SCSI interface
cost $1,470 for the 1-Gbyte
model and $1,335 for the
865-Mbyte model. LI

Separate read and write elements in the head of IBM's
1-Gbyte drive deliver faster data transfer.

BROOKTREE ENTERS MULTIMEDIA ARENA WITH VIDEO ENCODER CHIP

VHDL COMPILER

Cypress Semiconductor
Corp. has taken an important
step in rationalizing highspeed design by introducing
aVHDL compiler for its 125MHz CY7C361 programmable-logic device.
The San Jose, Calif., company's Warpl compiler lets
designers create state machines in a high-level language. The CY7C361's advanced architecture includes
concurrency and parallel
hot-coding.
VHDL, the VHSIC highlevel description language, is
well on its way to becoming
the standard for high-speed
parts. Warp 1 is available
now bundled with Cypress'
PU) Toolkit for $195. Ci

YAMAHA CHIP DOES
VOICE, DATA, FAX

Transmitting facsimile,
ing lines and raises labor costs.
data, or voice can be accomA decoder chip to compleplished over asingle phone
ment the Bt858 is due early
line using Yamaha Systems
next year. Brooktree says it Technology Division's
will, over time, develop a YTM403 FAX VOdem chip.
complete family of video
Capable of transmitting and
chips using its mixed-signal
receiving at up to 9,600 bits/s
technology.
in binary-data-transfer mode,
The Bt858 lets computer the chip supports modem
users output studio-quality
standards up to 2,400 bits/s,
Texas, subsidiary of Cirrus
images to low-cost composGroup 3 facsimile, and
Logic Inc. will specialize in
ite-video monitors or video- ADPCM voice coding. It also
video chips and has an extentape in all popular formats,
offers a caller-identification
sive product line under develincluding NTSC, PAL, and
capability.
opment that will provide a Super VHS.
A companion chip, the
standard video solution.
The chip also corrects disGTM407 FAX VOdem conThe Px0070 is compatible
tortion created by the differtroller, runs an extensive sewith NTSC, PAL, Secam, or ence between a 1:1 aspect
lection of accompanying
S-Video input formats. It also
ratio (square pixels) of a firmware and controls the
supports the CCIR 601 forcomputer pixel and TV's 3:4
various functions. A sample
mat for digital video.
aspect ratio. It does this with
package of both chips will be
Samples of the chip are
avariable clock range for 12
available from the San Jose,
now available and are priced
to 18 MHz. The chip is
Calif., company before the
at $55 each. Li
priced at $67 each in 100end of the year. The YTM403
unit quantities. Li
will be priced at $40. Li
ELECTRONICS •
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BI( x)ktree Corp.'s first tk way
In panicular. the 13t858 diminto desktop multimedia is a inates the analog tweaking resingle-chip encoder that goes
quired for competitive solua long way toward letting
tions, according to the San
systems houses treat video
Diego, Calif., company.
like acomputer peripheral.
Tweaking slows manufactur-

ONE-CHIP SOLUTION FOR VIDEO WINDOWS
Pixel Semiconductor is delivering a one-chip solution
for real-time scaling of highquality video windows on
personal computers and
workstations.
The CL-Px0070 offers a
glueless interface to NTSC
decoder chips and a16-pixel
deep output first-in/first-out
memory. It supports 16- and
24-bit inputs and offers variable outputs between 8and
24 bits per pixel. The Plano,

125-MHz PLD GETS

20

The Microprocessor &
License to Create Your
Own Industry
e

ARIZONA

e

65CO2

GRAND CANYON STALE

Western Design Center
backs you with the
world's leading installed
8-bit microprocessors
and the industry's most
workable business arrangeW65C816P-8
CII8902B
ments.

widely used products. Our leading
edge technology is only one reason.

The Western Design Center (WDC)
W65C microprocessors are the core of
some of the world's most popular

guarantees you total control
over product development,

information -total control
over your future. You have
Freedom of Manufacturing.
That means you can work
with any one of several
foundries throughout the

microcomputers, peripherals and

world. Plus, you have the

video games...and the heart of some

confidence of knowing your

of the health care industry's most

your product development into high

WDC's unique licensing agreement

and proprietary

The technology that started
the personal computer and
video game revolution.

Want the technology that can shift

You can get alicense
to succeed.

manufacturing

parts are second sourced.
With aWDC license, you

In fact, with the largest installed

have the industry's most workable

microprocessor-based technology,

business arrangement because

WDC has been the secret to the

you drive development.
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gear? The license that can put you in
the driver's seat? Send for more information about our 8-bit, 16-bit and 32-

•High performance,
low cost, low power,
low voltage
microprocessors
•
Core' standard
product and ASIC
product licenses
•Hi-Rel, scaled
and worldwide
manufacturing
•Freedom of
Manufacturing
•Second Sourcing

important life preserving devices.

success of many of the world's most

Investigate the real secrets
to success.

bit microprocessors and
microcomputers. Find out
how to qualify for free
device samples and alook
at our innovative license
agreements.

"Founded in 1978, Licensing since 1981 "

The Western Design
Center, Inc.
2166 East Brown Road,
Mesa, Arizona 85213
602.962.4545
FAX 602.835.6442

Think small. Think surface.
Our latest high-density surfacemount connectors offer aspecial design advantage — they
bring you all the flexibility of
the AMPMODU System 50
connector family.
System 50 SMT receptacles
and headers intermate with our
complete .050" x .100" system,
including cable-to-board types
that expand your design thinking to include flat flex cable,
.050" center flex etched circuitry, and .025" center ribbon
cable.

Surface-mount versions are
available in vertical, doublerow versions, fully shrouded, in
select sizes from 8through 100
positions. Our compact design
uses the same reliable System
50 interface, with dual-beam
phosphor bronze receptacles
plated gold-over-nickel on the
mating end, tin-lead on the tail.

Unique hold-down design requires only
simple board support during placement.
Design, materials are process-compatible.

Dimensioning, tolerances,
and positioning datums are
engineered for robotic placement. A simple, low insertion

Think system.
force hold-down secures the
connector during processing
and provides long-term
strain relief. 94V-0 housings are compatible with
reflow soldering.
Intermate with the AMPMODU
System 50 family for board-to-board
stacking and mother/daughter
configurations, and mass-termination
cable-to-board interface.

THIS IS AMP TODAY

Call the AMP Product
Information Center at
1-800-522-6752 for more
information on AMPMODU
System 50 surface-mount
connectors, and the
System 50 family.
AMP Incorporated,
Harrisburg, PA 17105-3608.
AMP and AMPMODU are trademarks of AMP
Incorporated.
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Our THE NEW CHIP AGREEMENT:
A
List
On
Your
List

Our list can help you do the
other things you have on your
list. Such as buy acar. ..
estimate social security...
start the diet. ..check out
investments.. .
Our list is the Consumer Information Catalog. It's free and lists
more than 200 free and low-cost
government booklets on employment, health, safety, nutrition,
housing, Federal benefits, and
lots of ways you can save money.
So to shorten your list, send
for the free Consumer
Information Catalog. It's the thing
to do.
Just send us your name and
address. Write:
Consumer
Information Center
Department LL
Pueblo, Colorado 81009

Cl`[7L

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

prominent 19th-century military
theorist once said that politics is
war by other means. In the 1990s—
when global business is being driven by
managed trade and industrial policy—
politics is economics by other means.
The recently signed semiconductor
trade agreement between the U.S. and
Japan is agood case in point. Remarkable for the lack of controversy it stirred
up in an area usually fraught with tension, it is a monument to cooperation
motivated by political considerations.
Cooperation was needed within the
U.S. electronics industry to move our
government to act. It was also required
between U.S. and Japanese semiconductor companies. Cooperation usually means compromise,
and in this agreement, everybody had to give alittle to get alot.
The Semiconductor Indi
Association stood
little chance of getting the
U.S. government to push
for a new trade agreement unless we broadWILFRED J.
ened the industry base of
support beyond semiconductors. So in
late 1989, talks began between the SIA
and the Computer Systems Policy Project, agroup composed of executives of
major U.S. computer companies. Our
agenda was to resolve disagreements
between the chip and computer industries. We had to reach aconsensus first
on whether a 20% target market share
was reasonable. Then we needed to address the specific mechanisms used to
determine if dumping was taking place.
The starting point was the realization
by both groups that their fate is inextricably linked. Without a healthy U.S.
computer segment, U.S. chip makers
would lose their closest customers.
Without ahealthy chip segment, computer makers would be forced to rely
on foreign suppliers that also compete
against them in computers. To maintain
a strong "food chain" meant compromising on important issues.
U.S. computer makers came to understand that without fair-market access
ELECTRONICS •OC1OBER 1991
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to Japan—the world's largest consumer
of semiconductors—U.S. chip makers
would be on a flatter learning curve
than our Japanese competitors. That, in
turn, would mean we could not drive
costs down and quality up, nor generate sufficient investment capital for R&D
and plant and equipment. As a result,
the CSPP agreed to support atarget 20%
market share by the end of 1991.
For its part, the SIA showed flexibility on the mechanism to be used to deter
dumping. The 1986 agreement required
Japanese companies to sell above minimum price levels—or foreign market
values (FMVs)—set by the Commerce
Department. When prices
for aproduct covered by
an FMV rose steeply in
1988, many U.S. computer makers were hurt and
felt that FMVs were contributing to the problem.
Although the SIA disagreed, we were ready to
find amore agreeable antidumping mechanism.
We proposed afast-track
CORRIGAN
procedure in which the
Japanese companies
would keep records of their costs and
prices and quickly turn the data over to
the Commerce Department if suspicions of dumping arose.
The SIA/CSPP plan received widespread support from industry associations and the government. The only
question that remained was how the
Japanese would react. Rapid progress
was made because over the term of the
1986 agreement, Japanese and U.S. companies had learned to work together.
The mechanisms task forces, seminars,
and market access plans by Japanese
firms—were in place to achieve the 20%
goal. The Japanese also understood that
the new antidumping proposals were,
if anything, less onerous than FMVs.
The agreement is in place, but to ensure success the U.S. government must
be vigilant and apply strong measures if
needed. No less important is the perseverance of aunited U.S. electronics industry.—Wiered Cotrigan, chairman,
Semiconductor Industry Association

(ULTRA-MINIATURE

DOES IT GO FAR ENOUGH?

DC-DC
Converter
Transformers

Nagreement has been renegotiat-

ow that the semiconductor

changed data on world market shares.
But it all fell apart in 1985, when
ed and renewed, the $64,000 question is,
overcapacity glutted the market. U.S.
will it work? To answer that question it
shares sank as prices nosedived. When
may be well to review some iet.e.i it histhis resulted in charges of dumping,
tory. The agreement that was just reMITI suddenly halted the whole datanewed is not the first semiconductor
exchange program, claiming that the
trade accord, nor was the 1986 pact Prior
basis of the numbers was somehow into those agreements came two other
valid and introducing its own new callesser-known ones relating to semiconculations of market share.
ductor trade between the US. and Japan.
This history is relevant today beThe fust was conduded in 1983, at a cause the same issues air still at the
time when U.S. producers were still
core of the new agreement. The new
dominant and still in the DRAM busipact has taken the secret side letter that
ness in asignificant way. Beyond alot
accompanied the 1986 deal (not to be
of boilerplate about the wonders of free
confused with the secret side letter of
trade, the evils of dump1984) out of the closet. So
ing, predatory trade activthe market share goal of
ities, and piracy, there
20% of the Japanese marwere two main points in
ket for U.S. producers is
this agreement. The first
now explicitly stated.
was the first mention of
This is aplus, but only a
market openness being
very small one, because
measured by sales rethe new pact accepts two
sults; the second was creways of counting market
ation of the so-called
share—the old, previousdata-collection system to
ly agreed-upon way and
provide a kind of early
the new MITI way.
warning of export surges
CLYDE V. PRESTOWITZ
In the new deal as in
as away of providing for
the various old ones,
acertain discipline on dumping.
MITI has either explicitly or implicitly
This system required the U.S. and
undertaken to "welcome" expansion of
Japan to agree on data categories and
U.S. market share. This means that
definitions, and both countries collectlarge Japanese companies will be
ed data on shipments and exchanged it
under some obligation to make buys
from 1983 until the fall of 1986. Data
or joint-development deals with U.S.
was collected on the basis of merchant
suppliers and for a time, at least, the
production and shipments only, and
U.S. share of the Japanese market
the concept of the "total available marshould rise abit. This is, of course, deket" was accepted by both sides, as
sirable from the U.S. standpoint, but it is
were the respective market shares callikely to be a limited result. The U.S.
culated thereby.
share is unlikely to rise to what U.S. anThe second semiconductor agreealysts would consider 20%. MITI may
ment, conduded in 1984, contained
count it as 20%, but by American acone significant new aspect—a secret
counting it would only be 15% or 16%.
"side letter" in which the Ministry of InMeanwhile, the Japanese share of the
ternational Trade and Industry agreed
U.S. and world markets is likely to rise.
to "encourage" Japanese chip users to
The new agreement is certainly betconclude long-term supply arrangeter than no agreement at all, which was
ments with U.S. producers. This agreethe likely alternative. However, it is
ment seemed to work for awhile. In
weaker than the 1986 accord and is unthe tight supply situation of 1984 the
likely to halt the continued erosion of
U.S. share of the Japanese market inse
the U.S. industry position in world chip
a notch or two while MITI and the
markets.—Clyde V. Pœstowitz; presiCommerce Department religiously exdent; Economic Strategy Institute
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Actual
Size

o40 Watts
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• input voltages of 5V, 12V,
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Power

24V and 48V
• Standard output voltages
up to 300V (special lied)
voltages can be supp
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as sel fsaturating or linear

1 temperature
Operation
switching over
applications
range
ambient
from
—55°C to -005°C
• All units meet MIL-T-27
(TF5S 4O
ZZ)

be co nnecte d

• Secondary can
for full-wave or dual bridge
• All units are magnetically
shielde d
• Schematics and parts list
provided with transformers

• Delivery-stock to one week
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Electronics, Inc.
453 N. MacOuesten Pkwy. Mt. Vernon, N.Y. 10552

Call Toll Free
IN NEW YORK CALL

800-431-1064
914-699-5514

Send for PICO 's new catalog featuring
Ultra Miniature Transformers/Inductors
DC-DC Converters
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Actual output

Actually meets
MIL-STD-2000
MIL-STD-810C
MIL-S-901C
MIL-STD-461C
MIL-STD-704D
NAVMAT GUIDELINES

Mil/Pac- high-density military power supplies.
Now you can order Abbott's full mil-qualified compact
power supplies in both DC and AC input models.
Mil/Pacs come in 20W, 35W and 50W configurations, with
single (5, 12, 15, 24, or 28V) or dual (±12V; ±15V) outputs.
DC-to-DC models accept input from 14V to 32V. AC-to-DC
models accept 103.4 to 126.5V rms, 47-440 Hz single phase.
All Mil/Pacs operate at temperature extremes from

— 55°C to +100°C. All are designed with afield-proven
lopology that has been verified by rigorous environmental
stress screening.
Mil/Pacs are available with or without MIL-STD-2000.
Either way, the specs are worth reading. Just write us at
2727 South La Cienega BI., Los Angeles, CA 90034. Or call
(213) 936-8185.

abbott
WHEN RELIABILITY IS IMPERATIVE"'
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WORLDWIDE

NEWS

IT'S UNLIKELY THE BIG LCD VENDORS WILL SOON
PRODUCE ACTIVE-MATRIX DISPLAYS IN THE U.S.

JAPAN TO THE RESCUE?
BY SHIN KUSUNOKI

laptop production offshore. The
dumping duty is on displays
only and does not affect imported laptop PCs using them.
Especially hard-pressed is Apple
Computer Inc., currently the only U.S.
manufacturer using the active-matrix
screens in aproduct, the Macintosh portable. Its supplier, Hosiden, has already
announced it will no longer ship displays to Apple's Fremont, Calif., factory
but is instead sending them to facilities in
Singapore and Cork, Ireland. The vast
majority of Apple's portables are now
built in Fremont, says William P. Fasig,
manager of international and government affairs, and the remainder in Cork.
"We're looking for any way possible
that we can still manufacture these
products in the U.S.," says Fasig, but the
ITC decision will likely "force us to have
to go offshore." The move will be costly, since the Cork and Singapore plants
"are not initially configured" for high-

volume production of these machines.
The rest of the U.S. laptop industry is
now using passive-matrix screens, which
escaped tariffs, but "everyone had activematrix on the drawing board or in immediate product plans," says Jack
Roberts, director of graphics and displays
at Dataquest Inc., the San Jose, Calif., research hou.se. That's because this technology can supply crisp color
and high perfonnance—niousedriven commands, windowing, and
quick screen refresh—along with low
power consumption, he says. "This ruling has definitely put acrimp in everyone's [product] plans." Roberts calls the
ITC decision "a major threat to the U.S.
personal computer industry."
But active-matrix technology is so
new that even in Japan, few display
makers have begun full-scale mass-production Analysts estimate 1991 production at 15,000 to 20,000 displays per
month, and yields tend to be low. As a
result, the screens are castly—$400 to
$600 for the laptop size (excluding tariffs), says Roberts, against around $200
for apassive-matrix LCD. Larger screens
can run as much as $2,000.
The Japanese have poured billions
of dollars into active-matrix R&D. According to one source, one top Japanese corporation has sunk $730 mil-

DISPLAYS

Mont I()ok for the Japanese to ride
Leto the rescue of the U.S. computer industry by manufacturing activematrix liquid-crystal displays in the U.S.
any time s(X)fl. That's the message now
current in Japan as the big Japanese LCD
vendors, hit recently with stiff antidumping duties, reel from the blow dealt by
the International Trade Commission as
the result of abitterly disputed suit that
divided the U.S. electronics industry
down the middle [gain:mks, August
1991, p. 161
"Loral production in the U.S. is 99%
impassible," says Tsuyashi Kawanishi,
vice president of Toshiba Corp. "If the
U.S. users cannot stand the price hike,
we will have to ask for the customers to
shift their personal-computer-assembly
production out of the U.S."
Many American industry watchers
have been voicing the hope that
Japanese vendors would set up activematrix LCD production in the U.S. No
U.S. company has the large-scale manufacturing facilities needed to supply
these sophisticated screens in volume,
and the ITC ruling in late August means
Plant Location
Type of LCD
Contemplating a Move?
that importing them now involves payApple
Fremont, Calif.;
Active matrix'
Consideri ng buildi ng a ll
ing awhopping 63% tariff.
Ireland; Colorado
portables in its Cork,
But Japanese observers say that manSprings, Colo.
Ireland, or Singapore plants
(planned)
ufacturing full-size active-matrix screens
is so difficult that no company will be in
Compaq Houston; Japan
Passive matrix
Considering its plants i
n
Erskine, Scotland, or Singaaposition to transfer production to the
pore for future generations
U.S. for at least five years. "We have our
IBM
Raleigh, N.C.;
Passive matrix
Evaluating the
work cut out for us just getting massScotland; Japan
possibility
production plants on their feet in Japan,
Tandy
Fort Worth, Texas Passive matrix
Not in near future
and we have not given a thought to
overseas production," says Hideo
imports subject to 62.67% tariff
i
Nakao, managing director of NEC Corp.
That leaves American laptop venven-7
clon;
o in the catbird seat: unable to
/Mir
41=mr
buy the screens they need in
the U.S. but effectively priced
out of imports, a number of
manufacturers have publicly
said they may have no other The ITC ruling on active-matrix LCDs—which one company calls "an eviction
choice but to transfer at least sonic
notice from the U.S. government"—may drive laptop production offshore.

PORTABLE-PC VENDORS
MULL THEIR OPTIONS
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People say boundary
in low costhigh qualit3
Now you can test thal

--

TAP controller

ml com stout man ujimturing faults
without test pattern libraries or physical
test access with boundary-scan design and
VICTORY software.

Increasing device
complexity. Rising
pattern development costs. High
density packaging.
Disappearing nodal
access. These are
the board test problems boundary
scan was created to
solve. Which is fine
in theory. Only
problem is there
hasn't been any
way to put boundary scan
to the test. Until now.

VICTORY- the first software to automate
boundary-scan testing.
Introducing VICTORY" from Teradyne: the only
software toolset ready to help you turn boundary-scan
theory into apractical advantage. From the moment
your first boundary-scan device is designed in,
VICTORY starts
to simplify the The VICTORY toolset is the
comprehensive solution
testing of
"SDI
for boundary-scan test and
verification patterns
diagnostics.
complex digital boards. And
Test Access
Port integrity tests
the more boundVICTORY
software
ary-scan parts
you have, the
more time and
money you save.

1111111-r

Delivers high faultcoverage.
Whether you're testing
one boundary-scan part or
boundary-scan networks,
VICTORY software
automatically gives
you 100% pin-level
fault coverage. Using
the IEEE 1149.1 and BSDL
standards, it takes VICTORY
only a
Concurrent
engineering
minute or
takes on new
two to gen- meaningusewhen
VICTORY'S
erate test
Access
Analyzer to
patterns. It optimize
board
layout for
would take testability
and
aprogram- cost-efficiency.
mer days,
even weeks to deliver
the same fault coverage
for conventional designs.
Now you can find stuck-at
faults, broken wire bonds,
wrong or missing components- even open input
pins-all without manual
diagnostic probing.
VICTORY's fault
diagnostics clearly
spell out both fault
type and fault location. And that's just the
manufacturing process
u

scan is abreakthrough
board testing
theory.
feedback you need to eliminate defects where it's
most cost- effective—at the source.
Helps solve the test access problem.
With boundary-scan design and VICTORY
software, you won't need bed-of-nails access
on nodes where boundary-scan parts
are interconnected. That means
fewer test pads. Fewer
test probes.

mized board layout
without lowering
fault coverage.
Good for the
bottom line.

Boundary-Scan Intelligent Diagnostics identie
faults by type and location without physical probing —even on
high-density SMT assemblies

Shorter test programming time. Higher fault coverage. Lower PC board and test fixture costs. The bottom line on VICTORY is how positively it will affect
your bottom line. And because VICTORY works with
all Teradyne board testers, you're free to tailor atest
process that's cost-effective for both your boundaryscan and non-scan boards. No matter what your test
objectives. For example, with our new Z1800VPseries testers, acomplete solution for in-circuit and
boundary-scan testing starts at well
under $100,000.
Make the next
logical move.
Call today.

That's
acompelling advantage
to board designers.
Which is why VICTORY%
Access Analyzer was developed. With
this concurrent engineering tool, designers get
testability information early in the design process.
They can easily see where test points are required for
visibility and where they can be dropped, for opti-

Boundary scan is
the design-for-test
Get high fault coverage at low cost when you
breakthrough that
test boundary-scan boards with our new
Z1800 VP system and VICTORY software.
promises lower cost,
higher quality board testing. But don't take our word
for it. Call Daryl Layzer at (800) 225-2699, ext. 3808.
We'll show you how, with VICTORY software and
Teradyne board testers, you can test this theory
for yourself.

©1991, Teradyne Inc. 321 Harrison Avenue. Bost.. Massachusetts 02118. VICTORY Hatrademark of Teradyne, Inc.

CIRCLE 199

lion into research in the past
three years alone; it is estimated that each of the companies in the top supplier
group has invested more
than $73 million annually in
recent years. The classic
Japanese view is that they
must initially keep OEM
prices as low as possible to
develop the market and stimulate demand, recouping
over the next 10 years as
mass-production drives
down costs. From this perspective, strategic pricing is
not aimed at damaging competitors, as the U.S. complainants maintained; rather,
the Japanese say, it is risk-taking to open up the virtually
unlimited consumer market.
This view is widely adhered to by the U.S. computer industry as well, which
loudly and publicly opposed
the handful of tiny American
display makers that brought

the ITC suit. The display
makers held that Japanese
pricing practices had damaged their businesses and
their chances in the developing market. Japanese observers found it curious that
the U.S. government would
take steps to protect aweak
industry—displays—at the
expense of a strong one,
computers, and many U.S.
computer manufacturers
would agree. It's worth noting that sophisticated displays made their way onto
President Bush's recent
strategic-technologies listing.
Meanwhile, both the Japanese vendors and their U.S.
customers are weighing
their legal options. An appeal to the U.S. Court of International Trade "is under
very active consideration" by
Hosiden and some of its customers, says Louis Mastriani,
that company's Washington-

based lawyer. Deadline for
filing asummons was Oct. 4.
Another avenue being
mulled, he adds, is requesting a Commerce Department review of the decision,
but by law that can't happen
for at least 12 months.
In the meantime, U.S.
computer makers will have
to plot their strategies for the
next generations of laptops
taking the LCD vacuum into
account. "This ruling will
make it very difficult for

HOW TO WIN THE GIGABIT RACE
WITHOUT BUSTING BUDGETS

THE GREAT LEAP
BY JACK SHANDLE

LEISTER

Contact-free soldering
and de-soldering

of SMD, DIP and pin grid components and connectors in a matter of seconds with the Leister-Labor "S"
hot-air tool. Electronic control of temperature and air
supply, ESD safe. Over 400 special nozzles available.

731 rt.
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Ask for free brochure UW 160
Brian R. White Co. Inc., 313 Henry Station Road
Ukiah, CA 95482
phone: (707) 462-9795
Farmingdale, NJ 07727

phone: (908) 938-2700
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American companies to
manufacture future products
using [active-matrix LCDs] in
the U.S.," says aspokesman
for Compaq Computer Corp.
in Houston. "What we've
done is basically taken away
some [U.S. job] opportunities
for the future." Or as an IBM
Corp. spokesman tersely
puts it, the ITC decision is
"an eviction notice from the
U.S. government." Ul
Additional reporting by
Jacqueline Damian

Wh

en the National
Advisory Committee on Semiconductors releases its third annual report
early next year, the stage
will be set for an era of unprecedented cooperation
among all segments of the
electronics industry. The
question is whether the industry can produce The
Great American Manufacturing Revival.
Optimistic is Ian Ross,
NACS chairman and president of AT&T Bell Laboratories. He says that reaction
has been positive at private
briefings on the initiative,
which has its roots in a
workshop—Micro Tech
2000—where chief scientists
from top electronics companies and the national laboratories tried to determine if
U.S. chip makers could win
the race to gigabit density.
The conclusion: yes.
Their preliminary study
says that the U.S. can
leapfrog its international
competitors by three years
and develop the core tech-
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nologies needed for 0.12-pm
devices. Moreover, Ross believes that if the $4.5 billion
R&D efforts of corporations,
Sematech, and the government laboratories are
synergistically coor- CHIPS
dinated, the Micro Tech 2000
goal can be achieved without additional long-term
budgeting. "I think the climate is right for the industry
to cooperate," says Ross.
He is less optimistic that a
manufacturing base can be
created to exploit the technology in high-volume markets. This will require patient, inexpensive capital,
and "on the capital formation issue, the report card for
the nation is not that good."
Changing the tax laws may
be harder than creating 0.12gm features.
So look for next year's
final report to call the electronics industry to arms.
"The industry has to exercise
leadership," Ross says. Segments "have to identify the
places where they can approach the government and
administration together in
their common interest." CI
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ITIEBET
PUT
ON
MAC'S
MOTHERBOARD;
TROUBLE AHEAD FOR ADAPTER-CARD MAKERS
MILKING LAN SALES
tems-oriented network-intelface controller) from National Semiconductor
Corp. Brown calls the Sonic "a very
pple Computer Inc.'s decision
clean implementation of Ethernet," and
to put Ethernet on the motherit was Apple's motherboard choice.
boards of some of the models it unveils
"Going from the card to the motherat Comdex this month is just the beginboard is easy," he says. As peripheral
ning. Look for local-area-network chips
devices move along with the
to pop up on IBM-compatible
motherboards next year, and COMPUTERS machines, the chip will be integrated in more Apple products.
for the trend to grow as fast as the perComputer designers are typically not
centage of networked PCs.
The driving force is the never-ending well versed in LAN technology, says
Edwin DeSousa, National Semiconducquest for revenue growth. The computer industry may be in the doldrums, but tor's Ethernet product manager. "Apple
the LAN market is robust. So computer wanted aglueless interface between its
system and the Sonic chip. Its engineers
makers are looking for ways to siphon
design aCPU and memory system, and
sales from LAN adapter-card compayou have to'fit into it." The Santa Clam,
nies. As the number of networked comCalif., chip maker tuned the system inputers approaches 50% of the installed
terface as Apple provided more inforPC base, offering out-of-the-box LAN
mation on how it worked.
capability looks better and better.
Sonic may have been just right for
The fust step in milking the adaptercard cash cow is easy enough: put a Apple, but DeSousa says IBM-compatiLAN chip on the motherboard. After ble PC makers are looking for adifferent solution. They want achip that inthat, the questions get tougher. Which
terfaces with the input/output bus—not
models in the product line should be inthe systems bus. Ethernet controllers
cluded? Which LAN chip to use? What
such as National's ST-NIC [Electronics,
are the system-design and manufacturing implications? Where does the board July 1991, p. 27] are more appropriate.
Just as chip makers are making it
space come from? How fast can the
easier to integrate LANs, so computerproduct get to the market?
aided design companies are coming up
Cost "is a problem we continue to
with simulation tools that speed time to
wrestle with. How far down the product
market. The integration problem is not
line do you push it?" says Bill Brown,
trivial. For example, amotherboard runApple's product manager for communining at 33 MHz has to handle 1-ms incations. Apple's Macintoshes are already
terrupts from the network, says Lome
70% networked, but for the time being,
Cooper, senior technical consultant for
higher-end Macs alone will get the Ethernet capability. Apple is strong in the Viewlogic Systems Inc., a Marlboro,
Mass., system-simulation specialist.
education market, and although schoolGenerally, the design must be charroom computers need networking, the
acterized on the functional, electrical,
Cupertino, Calif., computer maker has
and mechanical levels. VHDL is being
decided this market is too cost-sensitive
used increasingly for functional characto be included now.
terizations, while JTAG—Joint Test AcApple has offered plug-and-play nettion Group standards are being adoptworking on the Mac for along time, but
ed by many companies to ensure that
since AppleTalk was deemed too slow
between-chip connections are correct.
for multimedia applications, Apple went
with a standards-based Ethernet solu- At the mechanical level, integrated design packages such as the one from
tion instead of a faster version of ApViewlogic now include cross checks bepleTalk. Earlier this year, Apple introtween component specifications and
duced an Ethernet adapter card for the
manufacturing criteria, says Cooper. Ul
Mac that uses the Sonic chip (for sysBY JACK SHANDLE
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• 365 Standard Models
• Single, Dual & Triple Output
• Remote Disable Pin Standard
• Up to 100V DC Output now
Standard
• 500V DC Isolated Input to
Output
• All Units Shielded
MIL-STD-883 UPGRADES
AVAILABLE
•Expanded operating temp.
(-55°C to +85°C)
•No Heat Sink Required
•Stabilization Bake
(125°C ambient)
•Temperature Cycle
(—55°C to +125°C)
•Hi temp., full power burn in
(100% power, 125°C case
temp.)
PICO also manufactures over 850
standard DC-DC converters and over
2500 ultra-miniature transformers,
inductors and new AC-DC power supplies.

Delivery—
stock to
one week
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Electronics, Inc.
453 N MacOuesten Pkwy. Mt. Vernon. N.Y. 10552

Call Toll Free 800-431-1064
IN NEW YORK CALL 914-699-5514
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RMAN RESEARCHERS HAVE TRIMMED CHIP SIZE
FIVEFOLD AND PRODUCED PRACTICAL CIRCUITS

ment, the Stuttgart-based institute's vertically integrated Epilog technology has
now reached apoint where the industry
could take it over to build commercial
3-d VLSI devices. IMS researchers presented first silicon of practical circuits at
the European Solid State Circuits Conference in Milan (see p. 12).
The man behind it all is IMS director
BY JOHN GOSCH
Institute for MicroelecBemd Hififflinger, 52, who
tronics Stuttgart (IMS) SEMICONDUCTORS in 1977 at Germanys Unieiman researchers have taken have slashed VLSI circuit size two to five versity of Dortmund invented the ionVLSI technology aquantum leap times beyond the limits attainable with implanted n-well technology that
forward. Using a three-dimensional the two-dimensional CMOS techniques makes CMOS compatible with bipolar
CMOS design approach, scientists at the used today. Seven years in develop- techniques. He began work on the Epilog technology in 1984 when he headed the School of Electrical Engineering
at Purdue University in Lafayette, Ind.
For all their advantages of high functionality, low cost per function, and
high speed, today's 2-d VLSI circuits suffer from anumber of drawbacks. With
transistors closely spaced side by side,
Looking for alow-noise, fast-switching signal source?
the interaction of these devices can
Good Sines WA
cause catastrophic latchup. What's
Whether it's automatic test equipment, satellite uplinks,
more, the large area that the interconEW communications or imaging systems, Programmed
nections occupy can lead to high load
Test Sources has afrequency synthesizer to fit your
capacitance, diminished speed, inneeds GE MRI units, Teradyne Testers, Varian Speccreased power dissipation, and, worst
trometers
all use PTS synthesizers
of all, electromigration (whereby the
Bad Signs $$$
ions in the aluminum interconnections
And while other manufacturers have big dollar signs, PTS
can produce disastrous short-circuits).
synthesizers start as low as S2 010
A way out of this dilemma is 3-d, or
PTS manufactures acomplete line of precision synthesstacked, CMOS technology. Pursued for
izers covering the 100 KHz to 1GHz frequency range with
about 12 years, such schemes have
switching times as fast as 1µ second for our direct digital
been based mainly on polycrystalline
models And plenty of other options as well, like resolution
silicon films on oxide. But efforts to redown to 1hertz (millihertz available as special order),
crystallize the films have not led to any
GPIB and digital phase rotation
practical products.
Just as important along with every PTS synthesizer
Given the factor 2to 5jump in dencomes our "absolutely everything covered" 2-year
sity that Epilog provides, the new techwarranty. At the end of two years comes our flat $350*
nology is amilestone in VLSI circuit deservice charge for any repair up to the year 2001 1PTS has
velopment. Interestingly enough, some
acommitment to quality you won't find anywhere else
of the key steps the Stuttgart group
Find out how PTS synthesizers used the world over can
uses—namely selective epitaxy, lateral
help you in your application today . Call for our complete
overgrowth, and chemo-mechanical
catalog, or to talk to an applications engineer.
polishing—have recently been adopted
*S500 00 for PTS1000
by some companies, among them IBM
Call (508) 486-3008
Fax (508) 486-4495
Corp., to build 2-d high-density submicron logic circuits and dynamic random-access memories. "These firms
may finally bring tnie 3-d CMOS closer
PROGRAMMED TEST SOURCES, Inc
to volume production," Htifflinger says.
9Beaver Brook Road P.O. Box 517, Littleton MA 01460
He believes the industry could be using
the Epilog technology commercially
within two years.
In all likelihood it will first be used to
fabricate static RAMs, since Epibg lends
itself to getting the high density that the
six-transistor cells of such devices require. It could also be used on logic circuits, where avoiding latchup and elecriomigration is crucial. la

VLSI TECHNOLOGY IN 3-D
C

Good Sines
Bad Signs
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Putting Microwave Technology to Work for You

RF/MICROWAVE COMPONENTS ACROSS
THE COMMUNICATIONS SPECTRUM

Semiconductors to
Supercomponents
When it comes to high performance, high volume, and high
frequency, no one matches
Avantek. For over 25 years, we've
been the leader in developing
new levels of circuit performance
for communications systems
across the spectrum. Avantek
provides cost effective solutions
for the most particular design
requirements. Our product line
is continuously growing both in
process and application leader-

ship. We offer both Si and GaAs
based products providing the
best performance/price choice
for any high-frequency design.
Discreet devices, ICs, hybrids, or
system subassemblies, Avantek
has the broadest line of standard
components—literally thousands
—for kilohertz to Gigahertz applications, and lightwave components too.

•Active and passive mixers
•DRO, VCO, and YIG tuned
oscillators
•Limiters
•Attenuators
•Switches
•Frequency converters
•Multiplexers

We Can Help Today
Your local Avantek sales engineer is an engineer, trained and
experienced in critical RF/microwave design-in situations and
uniquely qualified to support
you. Ready to provide design
literature, CAD modeling software, or prototype samples.
Backed by application engineering teams, your Avantek sales

•Surface-mount plastic
integrated circuits
•Low-noise amplifiers
•High-power amplifiers

Cordless
Phones
Spread
Spectrum
Cellular
SAT/ GPS
Terrestrial
Microwave
Mobile/
Aero Corn
.01

1.0

10

100

GHz
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The Largest
RF/Microwave
Component
Distribution Network
With over 20 major stocking
locations, and aworldwide transshipment operation. Avantek
delivers millions of parts every
month. We meet the demands of
the most demanding JIT program, or supply acritical single
prototype with the same matchless service and support. Call us
today to hear how we can
support your great designs.

Call 1-800-AVANTEK

OAVANTEK

III
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engineer makes the design-in
process fast, reliable, confident,
and affordable.
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CERTAINTY
There's more to electronics industry
management than counting beans much more. The typical electronics
CEO wouldn't be typical in any other
field. Unlike his colleagues in
traditional industries, acareer crunching numbers
didn't get him that corner office and neither did smoothtalking salesmanship. 71% of
electronics industry management got to the top through

the engineering/technical side of the
business -and once they've arrived
they combine acurrent, experienced
understanding of technology change
with the analytical business
skills of aseasoned pro. They
run their companies handson —and you need to reach
them in the pages of
ELECTRONICS if you want
your hill of beans to amount
to something.

Electronics
Business/Technology Perspectives For Global Electronics Management
APenton Publication

EXECUTIVE

BRIEFING

FEISTY WORKSTATIO \VENDORS ARE BRINGING
OPEN SYSTEMS I
\TO CORPORATE DATA CENTERS

are looking for solutions that will
make the data contained on mainframes available to the desktop. So
Sun's strategy is to approach IBM the
way it approached minicomputer
giant Digital Equipment Corp. of Maynard, Mass., says Thorell. Instead of attacking the minicomputer directly, Sun
offered workstations that "talked" to
BY JONAH McLEOD
demanding open systems.
these machines. Similarly, the
IBM's hold on the MIS COMPUTING new Sun servers are positioned
Wm here is an old-fashioned street department stems not just from the as intermediate computers directing
brawl going on in Fortune quality of its mainframes but also from information transfer between main1,000 companies for the hearts and the customer service that has become frame and desktop and providing netminds of MIS managers. On one side part and parcel of selling to Fortune work services that users have come to
stands IBM Corp., intent on maintain1,000 companies, says Lisa Thorell, as- expect—electronic mail, network and
ing client control in its home turf On sociate director of technical computer file management, and so on.
the other is agang of upstart worksta- systems at Dataquest Inc., the San
Also, Sun is introducing multiprotion companies, including Sun Mi- Jose, Calif., market research firm. The cessing-capability on this generation of
crosystems Inc., starting to bring anew combination has conspired to keep server. In multiprocessing, different
brand of open-system computing into open systems based on Unix out of processors share the load to achieve a
the data-processing center. Worksta- commercial applications. Unix's lack significant performance boost without
tion market leader Sun launched an at- of field-tested commercial features, asignificant jump in price. "Multiprotack on Big Blue Sept. 30 with the in- such as automatic backup and securi- cessing is how servers—and eventualtroduction of its next generation of ty, have made MIS managers forgo the ly workstations—will be built from
multiprocessor servers, the SPARC- price/performance advantages that now on," says Thorell. Among the ofserver 600MP.
Sun and others afford.
ferings are three networked servers—
Of course, IBM itself is no slouch.
But the picture is changing, says the SS 630 MP, SS 670MP, and
In mid-September—almost, it seemed, Thorell, as Unix gets more commercial SS690MP—that offer symmetric multiin anticipation of Sun's announce- features, applications developers processing with up to four processors
ment—the Armonk, N.Y., computer begin porting packages to it, and the apiece. In addition, the company ingiant rolled out seven new mainprice/performance gains of worksta- troduced SunOS 4.1.2, amultiprocessframes in its Enterprise System/9000 tions and servers keep rising.
ing-capable update of its operating
series, along with advanced networkCorporations are not satisfied that system seen as an intermediate step
ing software that allows all IBM main- they are getting the most out of the in- before SunOS 5.0. SunOS 5.0 will offer
frames to more easily transfer informa- formation technology they now pos- multithreading, a technique to make
tion to the desktop. The move was sess, says Anil Gadre, vice president of the operating system handle more
clearly aimed at making IBM more systems-product marketing at the than one task simultaneously, as well.
competitive in an industry that is now Mountain View, Calif.-based Sun, and Finally, Sun rolled out three servermanagement facilities that offer commercial services Fortune 1,000 companies are demanding.
IBM's preemptive attack stole alittle bit of light from Sun. Big Blue is offering data-base enhancements that
allow DOS, Windows 3.0, and OS/2
applications to more effectively and
securely access data stored in IBM
mainframes. All of these systems also
can interact with Unix systems on an
IBM network. IBM also brought out
new networking software that helps
workstations and PCs operate more
easily together. Finally, it announced
distributed file management and data
distribution for Netware servers, enabling them to access data and storSun's new, multiprocessing SPARCserver 600MP machines aim squarely at
age through the central computing
the corporate computing arena, long the stronghold of IBM.
resources. [I

CAN IBM HOLD OUT?
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The High Performance
Gigahertz Relay
•RF switching through 4GHz
•Magnetic latching cuts power drain
•Convenient Centigrid' package
•Military and commercial versions

The TO-5 family of relays

tion even higher and insertion loss

were always good in RF switching

experience and innovation was

applications. We didn't plan it that

equal to the task. We married our

way. It just happened. Low inter-

two decades of TO-5 technology

gigahertz Centigrid relay. It will

contact capacitance. Low inser-

with some new techniques we

handle your toughest RF switch-

tion loss. Up through 500 MHz.

developed to enhance the RF

ing assignments, especially when

No problem.

characteristics. The result? We

power drain is critical. Call or

were able to extend the relay's

write today for complete details.

But then you wanted to go
even higher. You wanted gigahertz

performance from the MHz range

performance. And not just 1GHz,

to the GHz range. And handle RF

but 3or 4. That took some serious

switching functions all the way up

doing. But our combination of

to 4GHz. With intercontact isola-

,
uthall

even lower than in the MHz range.
The high performance

-orTELEDYNE RELAYS
Innovations In Switching Technology

Teledyne Relays, 12525 Daphne Avenue, Hawthorne, California 90250 e213-777-0077, FAX: 213-779-9161.
European Headquarters: W. Germany: Abraham Lincoln Strasse 38-42. 6200 Wiesbaden •Belgium: 181 Chaussee de la Hulpe, 1170 Brussels •U.K.: The Harlequin Centre,
Lane, Southall, Middlesex, UB2 5NH •Japan: Taikoh No. 3Building, 2-10-7 Shibuya. Shibuya-Ku. Tokyo 150 •France: L'Arche Du Pare. 738 Rue Yves Kermen, 92100-Boulogne Billancourt
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NEC NEWSCOPE

SUPERCOMPUTER STARTS UP
AT THE UNIVERSITY OF COLOGNE.

A

for multiprocessor supercomputer
applications. Extended functions for
supercomputing permit efficient
program development and the use

nNEC supercomputer — SX-3
Model 11— has just started

includes eight models ranging from a

of awide variety of applications

single-processor type with 0.68GFLOPS

software.

service at the University of

speed to the top-end, 4-processor 22

Recent orders for the SX-3 Series

Cologne, Germany. The supercom-

GFLOPS model. The world-class speed

include a 2.75GFLOPS Model 12 to

puter system integrates resident LANs,

of SX-3 Series supercomputers comes

the National Aerospace Laboratory,

mainframe computers, workstations

from advanced system architecture,

the Netherlands; and atwo-

and terminals. With 1.37GFLOPS

VLSIs with 70 picosec gate switching

processor, 5.5GFLOPS Model 22

speed, the SX-3 Model 11 is serving

speed and high-density packaging.

to the Swiss Scientific Computer

as apowerful core for inter-collegiate
scientific computing services.
The SX-3 Series of supercomputers

C

eC

Computers and Communications

The SX-3 Series supports the
SUPER- UX operating system — asophisticated UNIX-based OS designed

Center.
UNIX: Registered trademark of UNIX System
Laboratories, Inc. in the U.S.A. and other countries.
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2.4G OPTICAL

NEAX61 ATM

TRANSMITTER/

BROADBAND SWITCH

RECEIVER MODULES.

FOR SMDS.

N

EC is now offering transmitter/
receiver modules for 2.4Gbps

fiber optic transmission

s

witched Multimegabit Data
Service (SMDS) is apublic highspeed, packet-switched, connec-

45M bps. The ATM switching platform
uses 155.52 or 622.08Mbps transmission paths to break data down
into 53-byte "cells." The system multiplexes and switches these information packets at high speeds.
The SMDS Service Node is ideal for
networks integrating high-resolution
image communication and high-

systems — vital trunk lines of global-

tionless data service now emerging

standard SDH/SONET digital networks.
Transmitters are available for1.3pm

stone to broadband

Service Node supports

and 1.55pm wavelengths. The 1.3pm

ISDN and synchro-

awide variety of

NDL5803P and 1.55pm NDL5853P

nous optical net-

broadband applica-

are both distributed feedback (DFB)

works, SMDS uses

tions, including joint

laser diode modules with single mode

fiber lines to con-

medical diagnoses

fiber pigtails.

nect far-flung LANs,

during which experts

The DFB laser diodes provide extremely stable oscillation in asingle
longitudinal mode because they

in the U.S. A stepping

speed data transmission.
The NEAX61 SMDS

workstations and

at different facilities

host computers.

can view and dis-

The NEAX61 SMDS Service Node

cuss X-Ray and CT-scan images. Our

feature a unique diffraction grating

employs a high-speed, Asynchro-

SMDS Service Node is compatible with

and adouble-channel planar buried

nous Transfer Mode (ATM) switching

current networking environments and

heterostructure (DC-PBH). Both

platform to offer efficient connec-

such future developments as B-ISDN.

modules incorporate an optical isola-

tivity over wide areas at speeds up to

SMDS: Service mark of Bell Communications Research Inc.

tor to reduce reflection noise. Matching impedance is 50 or 25 ohms.
These transmitters mate with two
matching receivers. The NDL5520P
and 5522P are InGaAs avalanche
photo diode modules featuring
extremely high sensitivity and
awide dynamic
range.

pre-amplifier IC.

N

EC's new cell-based ASICs
offer more speed, more func-

tions, and higher integration

can be customized to meet system
needs. For fast turnaround, userdefined logic can be implemented in

putting "a system on asingle chip."

asea-of-gates array. To minimize

0.8pm CMOS process to offer 0.33ns
r

and DMAC. RAM and ROM capacities

to help designers reach the goal of
Our CB-C7 series ASICs use a

The NDL5522P
incorporates a

FIRST SUB-MICRON, CELL-BASED ASICs.

power gate delays*, 6.5pW/gate/MHz

chip cost, the entire ASIC is fabricated
with standard cell technology.
The CB-C7 series is supported by

power dissipation and up to 180K-

our OpenCAD Design System TM ,a

gate densities. Operating voltages

complete front-to-back-end unified

are from 3 to 5V.

design environment. For greater con-

•F/0 =Z 1=2mm

Megafunctions include: 8088- and

venience, designers can use most

8086-compatible CPU cores (the

popular workstations and their

V2OH and V3OH respectively); intel-

favorite CAD tools to design cell-

ligent peripherals such as FDC, GDC

based CB-C7 ASICs.

NEC

SEPARATING THE INNOVATORS
IT'S ALL IN HOW WELL THEY MANAGE TECHNICAL CHANGE, AN ART THAT
DEMANDS EQUAL PARTS VISION AND CORE TECHNOLOGY BY JONAH AlcLEOD

I

t's agiven that the electronics industry exists at the heady precipice
where science and business meet- the place where the dazzling discoveries of the R&D lab are actualized as
groundbreaking products. This picture
is true enough as
far as it goes, but it COVER STORY
isn't the whole story. Alongside the
companies leading the technological
march stand plenty of outfits that keep
milking the same old tired technologies.
The industry has entered the commodity age, where all manner of products—
from personal computers and memories to disk drives and chip sets—
compete on price, not innovation.
The commoditization of the industry
creates fierce and crowded markets, as
in PC motherboards (see p. 52). In such
an environment, technology often takes
aback seat to issues of cost. For companies that manage it well, though,
technology can be aservant, not amaster. These firms use their expertise to
produce significant advances in functionality rather than modest advances in
features. They differentiate their products on proprietary technology, not
commodity value. They are economically healthier than their competitors,
and weather the bad times better.
What separates the innovators from
the also-rans is the ability to manage
technical change effectively. The process is far from simple to master, and
many companies miss the mark. Common to those that succeed more often
than they fail are apair of phenomena:
a proprietary core technology that is
parlayed into apanoply of applications,
and acompany visionary (or visionaries) with an intuitive feel for how this
technology—or anew one—can best
be used. Smart companies encourage
their visionaries, even allow them to
stumble; after all, what appears to be a
blind alley may actually be anew avenue for a technology to take. And
these companies nurture their core
technology—this goose that lays the
ELECTRONIC',•OCTOBER 1991
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FRO THE ALSO-RANS
golden eggs—cultivating it in several
successive generations of products.
Visionaries are people with the rare
knack for seeing technology as asolution to aproblem that affects the man
on the street. They are neither scientists
investigating the outer limits of the
physical world nor MBAs looking for a
new angle on the next quarter's bottom
line. Kazuma Tateisi, the late founder
and chairman of Omron Tateisi Electronics Co. of Kyoto, Japan, summarized the idea this way in his book The
Eternal Venture Spirit: the objective is to
foresee society's needs and be the first
to develop the technology, products,
and systems to satisfy them.

little pain to provider 11111111111.111111k1
to a venture-capital
or subscriber. It's aperfirm. "If the TI execufect example of taking
tive staff deems the
asolid core technology
idea has merit and it is
to the next plateau and
in abusiness the comleveraging a secondpany wants to particigeneration product off
pate in, the group gets
asuccessful first.
some funding," says
While some visionEugene W. Helms,
aries, like Weisshappel,
vice president of the
see how to apply
corporate staff and
known technology to a
manager of strategic
perceived need, others
planning. "A panel ofTI
envision using totally
experts advises the new
new technology in
venture on how best to
their mainstream busidevelop the idea."
ness. This was true for
Sometimes the viOmron's Tateisi, who
sionary's view of the
In creating the MicroTac, "I world is ahead of its
1 n recent years, one product that "embraced fuzzy logic
has had afar-reaching impact on when it first appeared
had access to the bestfilter, time. Either the custoday's mobile society is the cellular in the early 1980s," says
base balks or
packaging, and computing tomer
phone. Motorola Inc.'s MicroTac is the Frank P. Newbum, sethe technology has a
technology available."
world's first truly handheld cellular nior vice president of
tougher time than exphone, and its development required the firm's U.S. arm,
pected moving from
ROBERT N.
an intuitive leap that synthesized diverse Omron Electronics Inc.
the
R&D lab to the facWEISSHAPPEL,
technologies into afinal product. The
in Schaumberg,
tory floor. In the forMotorola
visionary behind it is Robert N. Weiss"He saw the applimer category is Echehappel, corporate vice president and cation of this new form
lon Corp. of Palo Alto,
general manager of Motorola's North of computing to electromechanical con- Calif., which created aproduct that it felt
American Subscriber Division in Arling- trol systems," Newbum says. "Since would usher in the era of smart buildton Heights, Ill.
then his instinct has been validated.
ings and factories—a low-cost, intelliIn 1985, the handheld phone was a Fuzzy logic is in everyday items such as gent distributed-control system. But getclunky item that resembled acompact camcorders and in Japanese cars for en- ting it off the ground took some doing.
walkie-talkie. In considering the next gine control, giving them an edge
generation, Weisshappel realized that against U.S. cars in fuel efficiency." The
he unit allows elements such as
within Motorola he could find all the U.S. unit uses fuzzy logic in its controllight switches, security sensors,
technologies needed to reduce the
instrument and automation systems.
thermostats, and so on to communicate
unit's size, weight, and power conIf companies don't have aresident over an inexpensive network such as ac
sumption. "I had access to the best filter,
genius like Tateisi, they can still make it power lines. From acentral computer,
packaging, and computing technology their business to nurture good ideas and the networked system provides intelliavailable," he recalls. He halted work on encourage creative thinking. SGS- gent distributed control. But the market
the product then under development Thomson Mici °electronics Inc. in Car- wasn't ready. "Though customers knew
and told his designers to build aphone
rollton, Texas, musters atechnical re- distributed computing, they did not unthat would be three years ahead of the view board to oversee research and derstand the level of distribution we
competition. Enter the MicroTac.
development, make long-term evalua- were expecting to do," says Ken OshRecently, the company rolled out a tions, and then determine where to in- man, chairman, president, and CEO of
new and improved version, MicroTac vest. It selects core technology and has,
Echelon. "In some sense what we are
Lite, which weighs in at just over 7oz like Omron, settled on fuzzy logic as doing is athreat to designers of control
and measures alittle over 11 cubic inch- one that's applicable to awide variety of systems. If Ibuy Echelon, do Ihave a
es. Beyond size and weight improve- uses, says Daniel Queyssac, president way to differentiate my product—and
ments, this offering boasts anew tech- and chief executive officer.
do Ihave areason for ajob?"
nology called Narrowband Advanced
Texas Instruments Inc. in Dallas is
Educating the market to Echelon's viMobile Phone Service, or Namps, acell- experimenting with yet another tech- sion took several years, but now that
splitting scheme that addresses apress- nique in its Vision program, whose aim the message has sunk in, the company
ing problem confronting the cellular is to encourage visionaries with new has begun moving its technology into
market: overloaded circuits. Namps inideas inside TI to make proposals to the mainstream. last month, Echelon
creases system capacity threefold with upper management just as they would signed Arthur D. little Inc. of Cam-

T
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bridge, Mass., as its first independent took another 20 years before such proddeveloper of Echelon's technology.
ucts began to appear in Japan. But
The disk-drive industry has numer- waste not, want not. Tateisi recounts
ous examples of startup companies how in October 1969, Omron used the
carving out aniche by adopting new same basic technology to create acashtechnology. But sometimes it's tough dispensing machine for Sumitomo
getting that technology into production.
Bank. And in June 1971, it built the first
Areal Technology Inc. of San Jose,
automatic teller machine for Mitsubishi
Calif., is the first company to ship glass- Bank, thus ushering in the ATM age.
media removable hard disks—a 60Sometimes the pressure of competMbyte, 2.5-in. unit. The unit is lighter ing in a crowded commodity field is
than the conventional
what spurs acompany
disk drive—just 5 oz,
to embark on a new
against 9to 10 oz—
technology. Buffeted
and it is 2to 4 mm
by the fluctuations of
shorter than the stanthe random-access
dard. What's more,
memory business, Dalcomparable drives uslas Semiconductor
ing aluminum platters
Corp. set out on anew
can hold only 40
mission: to develop a
Mbytes per disk.
nonvolatile dynamicFinding a reliable
RAM alternative to the
supplier of glass disks
bar-code label.
was no easy matter,
Michael Bolan, vice
says Mike Kirby, presipresident of maiketing
dent and CEO. Areal
at the Dallas cumpany,
solved it by partnering
says the original idea
with Nippon Sheet
was to build amemory
Glass Corp. of Tokyo,
that could be written to
which later became an
and read from without
"Use well-understood
investor. The next hura contact—but there
technology and add value
dle was finding away
was no way of making
to ship tens of thoua completely contactto it that creates aunique
sands of units amonth,
less silicon memory. So
technology of its own."
as the market deDallas Semiconductor
mands. Kirby solved
VIN PROTHRO,
came up with a"touch"
this problem by linking
Dallas
memory—one that
up with Sanyo Electric
Semiconductor
could be read or writCo. Ltd. of Tottori,
ten in a few millisecJapan, which is now
onds when contacted
producing 10,000 drives amonth.
with awand. The DS199X Touch MemoThough he aimed at and missed the ry, powered by an on-board lithium bat3.5-in. market window, Kirby hit the tery, debuted in August.
entry-level 2.5-in, window square on.
The path to the Touch Memory was
Drive demand is just now taking hold,
directed by aneed to escape the vicissifed by the upsurge in notebook com- tudes of DRAMs—a savage business, as
puters, most of which need the storage Dallas chairman Vin Prothro learned
capacity of a fully equipped desktop when he was head of Mostek (now
machine in a much smaller size. So SGS-Thomson Microelectronics). That
Kirby's bet has paid off, and Areal has was in the heyday of DRAMs, the late
already signed one small OEM, Tusk
1970s and early '80s.
Inc., aLake Park, Fla., manufacturer of
In one quarter, Mostek lost $200 milruggedized notebook computers.
lion, more than it had made in 12 years
Sometimes a company starts work of operations, and Prothro learned the
on anew technology with aparticular value of selling adiversity of differentiapplication in mind only to end up sew- ated products instead of a few coming an entirely different market demand.
modity parts. The other hard-learned
In his book, Omron's Tateisi recalled lesson was never to depend on techone such effort In July 1965, the com- nology evolution alone to bring aprodpany built a vending machine that uct to market in agiven time. "Rather,"
would accept credit cards for Canteen Prothro counsels, "use well-understood
Corp. in Chicago. It was aflop, and it technology and add value to it that creELECTRONICS •OCTOBER 1991
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ates aunique technology of its own."
With the Touch Memory, Dallas
Semiconductor may well have devised
the kind of proprietary core technology
needed by any company that hopes to
manage technical change efficiently—
technology to which new functionality
can continually be added. Another example of this strategy is Integrated Information Technology Inc. of Santa
Clara, Calif, which is building its reputation on math coprocessors. HT, whose
president and founder is Chi-Shin
Wang, has integrated-circuit design expertise as well as awealth of knowledge about high-performance math
processing. The company sells aline of
Intel-compatible math coprocessors.
nearly September, HT announced
the Integrated Vision Module, a
programmable video compression
module that can handle all existing
video standards as well as proprietary
compression algorithms. Portions of the
module are being shipped in the Rembrandt II/VP teleconferencing system
from Compression Labs Inc. in San Jose.
Wang believes he can apply the company's core competencies to the worldwide merging of computers, consumer
electronics, and communications equipment that's now going on.
Artificial Linguistics Inc. in Dallas also
has aproprietary core technology that
can serve avariety of developing applications. Company cofounder Kelly J.
Wical, vice president of R&D, is aproglummer and self-taught linguist who
spent 15 years creating and refining a
software program that is an intelligent
text engine. The software uses chaos
math, which is based on chaos theory,
to understand the vast array of word relationships and rules of grammar in the
English language.
'What we have is acore technology,"
says president Douglas Kramp. "From
this we can develop a long series of
products. The first is agrammar checker,
called PowerEdit, but this one really
works. It can find your grammar errors."
Another application is for an intelligent, context-based text search and retrieval program—a package that would
understand the difference between river
bank and First National Bank, for example. Ultimately, such an intelligent text
engine can be linked to multimedia
packages on the personal computer and
perhaps be used as well to perform perfectly coherent language translations. ID

Speed and quality are just two of the
dynamics affecting your ability to
compete in new markets. Or to hold
your ground in established ones.
And that's where the manufacturing
expertise of EDS can become an
invaluable resource.
HOW CAN YOU INCREASE SPEED
TO MARKET?
Defeo Electronics Corporation

At EDS, our understanding of manufacturing comes from firsthand
experience. We've helped many customers develop shorter lead times,
accelerate delivery schedules, and
even improve stringent quality standards. Through carefully planned,
tailored solutions, EDS can assist
you with an unmatched combination
of manufacturing consulting and
technology services aimed at improv-

COMPETITORS ARE NOT ONLY GETTING FASTER;
THEY'RE GETTING BETTER.

ing your bottom line.
CAN EDS HELP YOU?

CAN YOU STAY AHEAD ON BOTH FRONTS?

Companies of all sizes and needs
benefit from the manufacturing
support EDS provides. To discuss how
to get your manufacturing operations moving at a more competitive
pace, call 1-800-365-8232.

TAKE

EDS is a registered trademark of Electronic Data Systems Corporation. ©1991 EDS
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ADVANTAGE

OF

CHANGE

Life without the telephone would be
unimaginable today. It is truly the pulse of
business and personal life.
Now, as ISDN creates new possibilities,
the need for Anritsu capabilities is greater

Ensuring the quality

ital, optical and other

that people like you

measurement technol-

depend on every day is

ogies to support peak

Anritsu's special area

communications per-

of expertise.

formance.

From local pay-

than ever.

We also produce

phones to international

miniature relays,

communications, we

hybrid ICs and effi-

cover every aspect to

cient industrial auto-

guarantee instant access with reliable connections. Whether it's
high-speed data or the
most intimate proposal.

At Mel"

Dedicated to Preserving the Connections Between People
This is no small accomplishment con-

Anritsu has consis-

sidering the increases

tently pioneered new

in speed, volume, me-

standards in speed, pre-

dia and services offered

cision, and reliability.

by today's networks.
We meet each of

ANRITSU CORPORATION

mation equipment.

That's how Anritsu
support ensures clear,

these challenges with

reliable performance in

the most advanced dig-

any network.

Anritsu

10- 27. MInamtazabu 5-chame. Minato-ku, Tokyo 106. Japan Phone Tokyo 03-3446 1111, Telex J34372
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WILL IT BE OPTICS OR XRAYS
FOR CIRCA-2000 MEMORIES?
AS THE SEMICONDUCTOR INDUSTRY BEGI\S PIA\ \I\ GFOR 1-GBIT DRAMs,
LITHOGRAPHY STANDS AT ACROSSROAD BY LAWRENCE CURRAN

I

dent Moshe Lubin has visited
Perkin-Elmer Corp. and Min the semiconductor industry's
headlong race to fabricate ever
Boise, Idaho, in recent ILITHOGRAPHY cronix Corp., neither of
denser, ever feistier devices, one of months. That's the home of Micron
which is still in business, sold earlyIIIM the pacing technologies is the ability
Technology Inc., one of only two remodel X-ray steppers to both U.S. and
to produce ever smaller circuit features
maining U.S. manufacturers of DRAMs.
Japanese silicon fabricators. One of
using step-and-repeat cameras. StepHe won't discuss the visit.
those was Intel Corp. Until the advent of
pers that expose the wafer with X rays
Significantly, IBM Corp., probably
Hampshire's stepper, however, X-rays
are beginning to catch on in semiconthe largest nonmerchant semiconduchave been regarded as arelatively esoductor research and development, but
tor manufacturer in the world, is also
teric and costly alternative to optics.
the consensus among device and
doing R&D work in X-ray lithography,
X-ray steppers were expected to
equipment makers is that optical stepbut with its own system, which uses a come into their own when optical steppers vvill dominate, at least through
synchrotron light source to produce Xpers could no longer generate circuit
most of this decade.
rays. Hampshire, by contrast, employs
features as small as about 1.0-pm. But
That's because optical steppers conan excimer-laser source.
that was acouple of device generations
tinue to confound chip makers as each
X-ray lithography isn't new; its roots
back; now optical steppers with i
-line or
succeeding generation exceeds the resgo back to the 1970s. More recently,
deep-ultraviolet lenses are producing
olution limits believed possible with
line widths in the 0.35-pm region,
optics. Most authorities now see 0.1
and this technology may continue to
to 0.15 pm as the smallest feature
be effective—aided by advanced
size that's practical to produce with
lens and mask technology—right
an optical stepper. But most of them
down to 0.1 pm.
also agree that circuit features with
Optical steppers use visible or UV
such fine resolution won't be in vollight to expose circuit features on a
ume production until at least the turn
wafer. Shorter wavelengths produce
of the century—a requirement trigsmaller circuit features. I-line lenses
gered by the advent of the 1-Gbit dyproduce finer lines than today's
namic random-access memory.
widely used g-line lenses, and deepNonetheless, alert semiconductor
UV lenses produce even smaller gemanufacturers are positioning themometries than i
-line. X rays, on the
selves to be ready for the DRAM
other hand, have even shorter wavebusiness, circa 2000; they're beginlengths than UV radiation, making
ning to buy X-ray steppers to check
them attractive for the sub-0.25-pm
out in R&D labs or prototype prolines required for advanced DRAMs.
duction. (Some industry watchers
In apoint-source X-ray stepper, a
are looking beyond X rays; see oplaser light source creates plasma that
posite.) At least three well-known
generates X rays, which then are didevice makers have ordered X-ray
rected through masks to expose a
steppers from Hampshire Instruwafer. In contrast, in the IBM synments Inc., a1984 startup in X-ray
chrotron-source storage-ring system,
lithography based in Rochester, N.Y.
a collection of superconducting
They include two large-volume silimagnets arranged in aring suspend
con fabricators—AT&T Co. and Moand concentrate abeam of electrons.
torola Inc.—and one of the hottest
As the electrons whirl around the
AFFORDABLE XRAYS
young companies in the business,
ring at tremendous speed, they proCypress Semiconductor Corp. It's
Hampshire's X-ray stepper is priced to
duce X-radiation, which can be
also known that Hampshire presi- co mpete with conventional units: $4 million. tapped off at each of several stepper
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stations that can be attached to the ring.
The steppers transfer the X rays through
masks to awafer.
None of the X-ray proponents is
touting this technology as a near-term
production technique. "It's still a fairly
esoteric and high-risk path to 0.25-to0.35-gm geometries," says Tony Alvarez, vice president for R&D at Cypress, San Jose, Calif. That's why
Cypress is also evaluating other approaches, including excimer-laser optical steppers. Alvarez points out that Xray lithography has had a small
beachhead in semiconductor R&D circles "for anumber of years, but Hampshire represents the first viable option
for a relatively small semiconductor
manufacturer, such as Cypress."
The reason: Hampshire's system is
priced at $4 million, which is comparable to the price of a deep-UV optical
stepper. Besides the Cypress unit,
Hampshire has sold steppers to AT&T
Bell Laboratories, Murray Hill, NJ., and
the Advanced Products Research and
Development Laboratory of Motorola
Inc., Austin, Texas. The AT&T system
has been delivered.
Although Cypress doesn't manufacture DRAMs, the firm is monitoring advanced production techniques for
CMOS and biCMOS logic and memory
devices. Alvarez hopes to have the

Hampshire X-ray stepper by the first
quarter of next year, at which time
"we'll be looking to mix and match it
with optical steppers, probably mostly
in static-RAM production" in a prototype program to use X-ray steppers in
volume manufacturing.
Cypress's current systems, "based on
optical wafer steppers, support our
plans to shrink the technology from our
current 0.8-µm minimum feature sizes
down to 0.5 pm," he says. "Below that,
the X-ray lithography system is one of
the key candidates we're pursuing." Alvarez says the X-ray stepper may be
able to shrink feature sizes to 0.25 pm.

I

BM's synchrotron-source storagering system differs greatly in complexity and cost from the Hampshire
approach. It's been estimated that such
astorage ring costs $25 million to $40
million to implement, without any stepand-repeat stations. Each of those—. nd
the synchrotron can support as many as
15 stations—may add another $1 million. That's why storage rings are the
choice of only the behemoths of the
electronics industry.
Besides IBM, that includes Siemens
and Philips in Europe, "and every major
Japanese company, including NEC, Mitsubishi, Toshiba, Hitachi, and NTT,"
says William Tobey, president of ACT

International, a Burlington, Mass., consulting fimi in management and technology marketing. Tobey says most Xray work being done today is in such
storage-ring systems.
But actually using this marvel in production is"a couple years down the
road" at IBM, says Dan Fleming, director of the IBM Advanced Technology
Center, East Fishkill, N.Y., where the
synchrotron is located. Nevertheless,
Fleming is bullish on the technology.
"While we haven't perfected associated
technologies, such as steppers, masks,
or resists, we're far enough along to be
confident of eventually smoothing out
all the wrinkles," he says.
Fleming is convinced that IBM's Xray work is on the right track toward
cost-competitive DRAM production "by
the mid-'90s. We're convinced that the
technology is the most promising for
patterning in environments of less than
0.25 gm." Although optical lithography
continues to improve, he says, the technology leaps come "at an ever increasing price in associated processing, materials, and equipment. We expect that
the [industry] demand to reduce this
complexity will trigger the switch to Xray lithography."
Hampshire president Lubin agrees.
He doesn't expect optical lithography
to "hit the wall" any time soon, but

IS THE X-RAY WINDOW CLOSING BEFORE IT OPENS?

O

ne authority on both optics
and X rays isn't endorsing either as the way to generate the tight
line widths required for 1-Gbit DRAMs
10 years hence. Electron beams may
outpace them both, says William
Tobey, president of ACT International,
a Burlington, Mass., consulting firm.
Tobey says that although X rays look
attractive, their window of opportunity may be narrow. In the future, it may
be more practical to "write" circuit features directly on the wafer with electron beams rather than use wafer steppers of any sort.
Tobey says the semiconductor industry is preparing for the R&D phase
of 256-Mbit DRAMs by 1996, and that
while deep-ultraviolet optical lithography will probably be able to handle
those geometries, the size limits of the
exposure field may dictate adifferent

technology, including X rays. A pointsource stepper will be able to handle
64-Mbit DRAMs "nicely with two chips
in the field," he says, "but at 256 Mbits,
that begins to present problems for a
point source. If the semiconductor industry will accept one chip per exposure, optical lithography will go to 256
Mbits, but Idon't think the industry
will accept that."
Tobey—who worked with both
optics and X rays as asenior executive
at GCA Corp., Andover, Mass., and at
Micronix Corp., Los Gatos, Calif.—describes the Hampshire Instruments Xray stepper as "a good point-source
system." In such asetup, alaser light
creates aplasma that generates X rays,
which are directed through masks to
expose the semiconductor wafer. As
for the other X-ray choice—a storagering synchrotron— Tobey points out
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that its multimillion-dollar cost is prohibitive for all but Fortune 500 firms.
Further, "having each stepper dependent on the storage ring is adetriment"
in the event the ring fails, he says.
In the U.S., IBM Corp. is the only
company known to be experimenting
with astorage-ring synchrotron. "IBM
is thinking about 1-Gbit DRAMs," says
Tobey, "and while optics will probably get to 0.18-to-0.20-pm line widths
using deep-UV, that's about the limit."
The optical field size will stop you at
256 Mbits."
He looks for the Japanese industry
to use optical lithography for 64-Mbit
chips and X rays beyond that. "But
beyond 1Gbit, the choice may be direct writing on the wafer with electron
beams or ion-projection lithography.
The window is closing on X-rays,"
Tobey concludes.—L.C.
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rather to price itself out of the competition eventually. Lubin characterizes
the competition between optical and
X-ray lithography as "a classic situation
of one technology [X rayl displacing
another over time as it proves itself.
We're at the beginning of that now
with X-ray lithography."
He sees an analogy in the way
diesels replaced steam locomotives:
"There was a time when steam and
diesel engines coexisted, but diesels are
much simpler, more cost-effective, and
reliable." And that's the route he expects
X-ray steppers to take. Lubin foresees
optical lithography continuing to serve
down to the 0.25-µm level, at which
time optical and X-ray lithography will
coexist, but optical will become "an
ever-higher-cost option:"
ut while X-ray lithography expands its beachhead, optical
lithography is progressing as well. One
of its advocates is John Bruning, president of the Tropel Division of GCA
Corp., who is also executive vice president of GCA, Andover, Mass. GCA
makes advanced i
-line and deep-UV
optical wafer steppers. One of its latest
production systems—the deep-UV
model 7600—delivers geometries as
fine as 0.35 pm, well bekm what many
believed was the floor for optical systems five years ago. And that's the rub:
optical steppers keep on exceeding the
resolution limits believed possible. Like
reports of Mad( Twain's death, their
demise has been greatly exaggerated.
There is a limit, however. Bruning
believes X-ray lithography will take over
in production in the 0.1-to-0.125-µm region about the year 2000. "The window
for X rays has been continually shifted

.
(7)

2 a)
(1.)
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in width and pushed out in time," Bruning notes, "and the decision [about
adopting the technology] will be an
economic one."
Bruning is familiar with the IBM synchrotron approach and describes the
system as "incredibly costly." Further, the
fabrication and repair of masks "is very
expensive." Nevertheless, Tropel is already doing advanced lens work with
AT&T Bell Labs to extend optical imaging
techniques into the soft-X-ray portion of
the spectrum. The program, which Barning says "is very much in the research
phase," has produced 0.2-urn features.
For his part, GCA's Peter DiSessa, director of marketing, says that 80% to
90% of the entire lithography market for
semiconductor manufacturing in the
next five years will be in optical steppers—a portion than may drop to 70%
from 1996 to 2000. There's no argument
with those numbers from ASM lithography, Tempe, Ariz., another manufacturer of optical steppers. X-ray lithography
"will become a production technique
because it has enough physics behind it
and support to make it," says Mark
Bigelow, manager of marketing communications and a former engineering
manager. "But it may be 2000 to 2004
before it becomes a cost-competitive
production reality," triggered by the advent of 1-Gbit DRAMs.
Bigelow says that most forecasters
see that time line for those devices, and
believe that 0.1-µm line widths will be
needed to get to that density. "Deep UV
may be able to do that, but that may be
the crossover point" between optical
and X-ray systems, in Bigelow's opinion. ASM in May delivered the first of its
PAS 5500 stepper family to IBM's semiconductor operation in Fast Fishkill,
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which has placed an order for "additional systems," according to Bigelow.
The 5500/60 model delivered to IBM is
an i
-line system specified for 0.45-um
resolution at athroughput of more than
80 wafers per hour.
However, optics may pack still afew
more surprises. Executives at Ultratech
Stepper, aSanta Clara, Calif., supplier of
optical steppers, say the window for X
rays is even farther out than ASM's
Bigelow suggests. Arthur Zafiropoulo,
president, and Dave Maride, vice president of advanced technology, predict
flatly that optical lithography, not X rays,
will be used to produce 1-Gbit DRAMs
in about 2000. And they're equally
adamant in their view that X-ray lithography will never be cost-competitive
with optical methods.
Both acknowledge that optical
lithography will eventually be overtaken as geometries get ever finer, but they
say that point is somewhere around 0.1
grn. "When optics mn out of gas, X rays
may be a viable choice, but never
cheaper than optics," Zafiropoulo says.
arkle acknowledges that "no
one has agood enough crystal
ball to distinguish whether the practical
limit for optics is 0.1 or 0.15 um, but we
don't need to get down there, even for
DRAMs, until 2005 or 2006." And
DRAMs are still the pacing vehicle for
submicron requirements in semiconductors, Markle adds. Ultratech, however, isn't ignoring X rays. Zafiropoulo
points out that the company supplied
some of the initial staging for Hampshire Instruments' initial X-ray systems,
and still has an informal relationship
with Hampshire.
Perhaps a chip maker's perspective
is more valid than an equipment vendor's in predicting the lithography winner. Assuming that 1-Gbit DRAMs show
up in 2000—a reasonable date "based
on extrapolating current trends," says
Alvarez of Cypress—X-ray lithography
looks to be the solution, he says.
"The semiconductor industry is producing 64-Mbit DRAMs now using i
line optical steppers and phase-shifting
masks," Alvarez says. "A 1-Gbit DRAM
is two device generations away, but it's
highly unlikely the industry will be fabricating those chips with optical lithography. The geometries for those devices will be at 0.15 to 0.2 um, which
could very well require something like
X-ray lithography." CI
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ON THE BOARD, IT'S
THE BIG SQUEEZE
CHIP-SET VENDORS RE BUFFETED BY COST AND
TECHNOLOGY CONSIDERATIONS AS THEY VIE FOR
SPACE ON THE MOTHERBOARD

T

,he battle of the PC motherboard
is being fought in an ever more
crowded arena—literally and
otherwise. The board itself is becoming prime real estate as higher levels of integration shrink its size. And the
liberation of the microprocessor from
the solitary grasp of Intel Corp. means
more motherboard suppliers—and more possibilities for the
chip-set vendors elbowing one another
to find aspace on that small board.
These vendors are buffeted by the
slump in personal computer sales and
seem to be pulled in two opposing directions to cope with it: competing solely on cost, or building in functionality in

an attempt to meet the needs of the
computer manufacturers, which themselves are torn between lowering prices
or differentiating their products by
adding new features.
Opportunities to add functions like
multimedia, sophisticated communications and networking, high-definition
displays, and optical storage will soon
result in avery fertile period of PC design, says industry watcher James I.
Magid, senior adviser to Needham &
Co. in New York. Vendors are just biding their time till the recession is over.
"We haven't yet seen the implementation of this technology," Magid says.
Indeed, "The PC as we know it is
going to fly apart and resegment itELECTRONICS •OCTOBER 1991
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self—the way cars did," says Matthew P.
Crugnale, president of Crugnale &Associates, amarketing consultant in Palo
Alto, Calif. "More and more PCs will be
sold for special applications. The classic
manufacturer never had to face that before. He just made it bigger and faster,
and there was price differentiation based on performance—
not functionality from auser's
point of view."
Additional chip-set ferment
comes in the form of laptop and
notebook PCs, a fast-growing sector
with its own special demands, along
with the expansion of RISC onto the
desktop and astill nascent but growing
interest in multiprocessing for PCs. One
result of this rich mix of technological
and market-driven stimuli is the onrush
of aslew of young chip-set manufacturers arising to challenge the primacy of
veterans like Chips &Technologies Inc.
and LSI Logic Corp., or to take advantage of new opportunities.
Meanwhile the availability of 386
central processing units from sources
other than Intel has given rise to ahost
of new motherboard manufacturers.
That would seem to be good news for
the chip-set crowd, but the plethora of
choices has resulted in aprice squeeze,
especially at the low end.
"The availability of the CPU is changing the market," says Ron Mazza, vice
president of sales at Symphony Laboratories, aSanta Clam, Calif., chip-set supplier. "Anybody can get a CPU now.
People who had an advantage last year
by being able to obtain the CPU from
Intel had a huge leverage point, and
now that's taken away. That's put alot
of pressure on [board manufacturers] to
lower prices." Some of the new board
vendors are only marginally profitable.
"There's some saturation for sure," says
Mazza, who anticipates ashakeout.
"Every mom and pop shop in the Far
East that can get its hands on the product is building aboard, and that's helping to trash the whole motherboard
market's pricing," says Hans Schwartz,
director of product marketing for Chips
& Technologies' systems logic group.
"They're relegating it to simply amanufacturing cost issue." But with customers
demanding the 386 for performance,
Schwartz says, costs can be lowered just
so much, and then "it becomes amanufacturing game."
Chips itself has made abold move to
up the ante by appealing to the system
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vendors' major concern—product differentiation. For the first time, the San
Jose, Calif, company has entered the
processor arena with a flurry of announcements late last month, including
a single-chip PC, afamily of high-performance 386-compatible processors
and 387-compatible math coprocessors,
and anew architectural concept called
SuperState that overcomes hardware/software incompatibility problems
in system design.
hips's entry into the processor
game adds to the stew stirred up
when Advanced Micro Devices Inc.
challenged Intel with its own versions
of the 386SX and DX last year. For its
part, Intel remains confident that it will
maintain its strong hold on the motherboard, but analyst Crugnale believes the
giant Santa Clara chip manufacturer
may be whistling in the wind. "Intel
doesn't have a track record of being
cost-competitive," he says.
Chips's PC/CHIP F8680 integrated
PC embodies an 8086-compatible microprocessor running up to 14 MHz,
IBM XT equivalent logic, a CGA-compatible display controller, a serial port,
and built-in power management. At $35
in the 10,000-quantity range, the 8680 is
liable to establish anew price point for
low-end PCs, as well as disldess workstations, notebook and palmtop PCs,
and embedded control.
At the same time, Chips introduced
four microprocessors in two families

CPU

and two fast math coprocessors. They
include the pin-compatible 38600SX
and DX series of microprocessors, featuring 10% higher performance than
standard versions; extended-pin versions, the 38605SX and DX, with up to
40% greater performance; and 38700DX
and SX floating-point math coprocessors
that are pin-compatible with Intel's
80387 counterparts, but offer what Chips
claims is a600% performance gain.
The chip architectures on all these
parts support what the company has
dubbed SuperState, a suite of programmable system-management tools
that enables system vendors to differentiate their designs while retaining compatibility. It is atransparent layer that resides between the hardware and
software platforms with which manufacturers can create customized designs,
says Schwartz—for example, by accelerating the operation of Windows or
other application programs.
Chips's single-chip PC may soon
have company, as other vendors drive
toward higher levels of integration.
Texas Instruments Inc., for example,
hinted at arecent technical seminar for
the press that it intends to participate in
the evolution toward single-chip PCs,
which the Dallas concern (-As "semicomputers." Rumors also abound that
IBM Corp. is leveraging its right to produce the Intel CPUs by developing a
high-performance 386 with an extended
"superset" of instructions and peripheral
functions built around the CPU core.
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Intel, meanwhile, has mounted a
two-pronged strategy: CPUs tailored for
the laptop and desktop arenas. For the
laptop, notebook, and palmtop market,
the company specifically designed the
386SL, which, says Jim Chapman, director of marketing for the entry-level
products group, offers arich feature set
for power management plus new bells
and whistles. "It's apowerful enabler for
adding special communications features, managing the higher power of a
color liquid-crystal display, and other
features," he says.
Analyst Magid is enthusiastic about
Inters 386SL processor. "As aplatform, the
386SL is grossly underestimated," he says.
"It's not just aprocessor, it's achip set. A
whole host of precise and subtle features
can be developed around those chips. Its
power-management features are ideal for
an office machine as well as aportable."
In the desktop arena, Intel keeps on
driving the price-performance ratio with
astrategy centered on the 486SX. This
CPU offers "attractive price-performance migrating down the mainstream
of the desktop," says Chapman. "Another important element will be upgradability—the ability to support follow-on
generations with asocket on the motherboard," he says.
111 ntel no doubt will carefully examine the competitive implementations of the 386 for violations of its proprietary rights. (Chips is fighting back on
the legal front as well: claiming patent
infringement, the firm last month filed a
complaint with the International Trade
Commission to ban imports from rivals
Elite, Eteq, Opti, and Sun Electronics.)
But it also plans to stay ahead of the
crowd in technology and product development. "We want to lead," says
Chapman, "so we'll see how other situations in the marketplace develop. But
we're aggressive about maintaining our
position." He points to a $1.6 billion
capital and research expenditure in the
past year as asymbol of how seriously
Intel takes its primacy.
Meanwhile, other chip makers are as
eager for integration as giants like Intel,
TI, and IBM. Via Technologies Inc. of
Sunnyvale, Calif., is one. It too is aiming
at the burgeoning portable market as
well as the desktop. Early this year the
company unveiled the SL9252 and
SL9353 single-chip controllers for 20MHz 386SX and 386DX-based systems,
respectively. System designers can im-

)1ement acomplete PC/AT-compatible
omputer with only one additional VLSI
:hip—a peripheral controller—plus
ninimal UL logic and the CPU. Via is
Llready moving to the next generation
vith the SL8280, now being evaluated
nengineering samples. Production will
egin late this year.
According to Hal Stone, Via's direcor of marketing, the new chip is aimed
mimarily at portable systems but could
'unction equally well on the desktop.
)esigned to support both Intel and
VvID versions of the 386SX, the 8280
)erforms at 25 MHz and boasts an on)oard peripheral controller along with
xige-mode control and power-mantgement circuitry.
nder its former name, Zymos
Corp., Appian Technology Inc.
)f Sunnyvale pioneered in the chip set
narket with its line of Poach chips for
).86 systems. Now the company is takng a multichip-module approach to
\inning the battle of the notebook
notherboard. Its 386 chip set missed
he market window, but instead of
;crapping the development, Appian
:rammed amemory controller, powernanagement unit, peripheral AT coproessor, and expansion bus buffer into a
;ingle module and called it the A90
lotebook controller. With a few other
omponents, computer designers can
low put acomplete PC system on a5.5)y-4-in. motherboard.
At the Comdex show, Appian will
review a chip set for 486 systems.
iince it employs a local-bus architecure, the set essentially eliminates the
teed for acache subsystem. Eventually
his product, too, will become a modale, says company spokeswoman
\lancy Hartosch.
Meanwhile, other companies are
rating their money and efforts on the
opportunities afforded by the growing
nterest in reduced-instruction-set comouting. The market-leading Sparc archiecture will account for $10 billion in
;ales by 1994, according to Tera Mizrosystems Inc. of Santa Clara, of which
10% will go to Sparc-compatible sysems. In pursuit of the possibilities those
lumbers represent, the company rezently introduced its first product—mi:roCORE, afour-chip set for developing
ow-cost, high-performance systems
yased on the Sparc architecture.
It utilizes a proprietary high-speed
oral chip-level interconnect called mi-

WHO'S ON FIRST?
Chip-set leader Chips & Technologies is getting into the CPU
business with a single-chip PC, 386
processors, 387 coprocessors.

CPU leader Intel is getting into
the chip-set business with the
386SL, achip set aimed at laptops
and packing a host of sophisticated features.

croBUS that demands about half the
number of pins of competing solutions.
Tern is aiming at "the lower end of the
Sparc marketplace. We're looking to
support very low-end workstations, laptops, notebooks, and embedded control," says product manager Sue
Markowski. Tern, she agrees, is setting
out to be the Chips & Technologies of
the RISC world.
"We think there's a big market for
RISC boxes right next to DOS boxes on
the desktop," Markowski says "For example, people in offices who have had
DOS machines on their desks for so
long will also want RISC Unix machines
there to hook up with people in the
company who may not have gone the
DOS route—engineering, for example."
At $5,000, she says, the upcoming
breed of RISC machines will be comparable in price to PCs but pack more
power and memory. "We expect the
first workstation to come out in the laptop format in a couple of years," she
says, "and we think people will start
using it for more than they used to.
Traveling salesmen use [laptops] now—
we think engineers will start using them
on the road as well."

C

ypress Semiconductor Corp. of
San Jose also has developed
Sparc modules. The line is called Sparcore and is manufactured by Ross Technology Inc., awholly owned subsidiary
of Cypress based in Austin, Texas. The
company offers three versions, one with
asingle Sparc CPU and the other two
multiprocessing setups. Each CPU contains ahigh-speed integer unit, floatingpoint unit, cache controller, memorymanagement unit, and 64 Kbytes of
cache memory.
"We see the Sparc side really taking
off now," says Joe Nichols, director of
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marketing at Ross Technology. "Sparc
has become an accepted standard, and
customers are learning what it means to
design in the world of 40 MHz. We see
alot of people getting started on awide
variety of prototypes of both workstations and servers. You can make an awfully powerful server by using two multiprocessor modules, and getting four
processors per server."
Nichols thinks the future of the CPU
business is in modules. "You've got to
get more processing capability, and if
you try to do that with giant pieces of
silicon you're going to have processing
problems," he says. "On the other
hand, by using modules you can get
reasonably close to the density of large
pieces of silicon without being penalized by the capacitance and inductance
you get going across large areas of trace
lines on boards."
George White, president of Corollary
Inc. in Irvine, Calif., has firmly committed his company to multiprocessing as
the way for high-end PCs to take over
the traditional role of the minicomputer.
The market so far is small, but Corollary
is profitable. The company doesn't market a complete computer; it provides
core subsystems to PC and minicomputer manufacturers, value-added resellers, system integrators, and distributors. A multiprocessing chip set will be
available early next year. 'We don't
think of ourselves as achip-set company," says White. 'We're really focused
on multiprocessing. We look on the
chip set as an implementation vehicle
for multiprocessing machines."
Previous generations of the Corollary
hardware were based on adesign implemented with programmable-aray
logic, and licensees include such industry stalwarts as Compaq, Digital Equipment, NEC, and Zenith. 'We hope the
next generation, which squeezes our
PAL-based design into a chip set, will
really drive standardization," says White.
This is badly needed in the multiprocessor arena, he says.
"Up to now manufacturers that have
built multiprocessor PCs—other than
those using our current technology—
are all different from one another. If everybody does it a different way it
doesn't really promote multiprocessor
applications. Our success in getting alist
of customers with names like DEC and
NEC using a PAL-based design makes
us believe we really have ashot at making our next generation successful." 0
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Use the postage-paid card on the facing page;

circle the number of each company you would like to know more about.
ACCOMMODATIONS
1-Best Western—Join the
Gold Crown Club and get
even more out of America.

BATTERIES
198 -Sonnenschein—If you
need more than just abattery: new generation, higher
current capability.

CAE/CAD
204 -OrCA D—Electronic design automation solutions.
213 -P-CAD—Master Designer 5.0, the shortest distance from design to reality.

CHIP SETS
194 -Fujitsu—Finally, a
Sparc chip set that comes
equipped with everything
you need for the Sun.

COMMUNICATIONS
178 -Anritsu—As ISDN creates new possibilities, the
need for Anritsu measurement capabilities is greater
than ever.
185 -Philips—The company
with the smallest solution
has made the biggest breakthrough in cordless phone
security.
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EQUIPMENT
No Quicker, Better Way Than UEN
"USED EQUIPMENT NETWORK Tm "
An ON-LINE Computer Service

FREE ACCESS. Thousands of items. Hundreds
of Categories.

NO CHARGE for Surplus or Wanted Equipment
listings by end-users.

INDUSTRIAL • TELECOMMUNICATIONS
OFFICE
• AUDIO VISUAL
UEN is aservice of Used Equipment Directory,
a monthly Penton publication listing thousands
of items by hundreds of dealers in available
equipment.
Use your modem now to dial 201-625-2636
to find needed equipment or to list your wanteds.
(or contact directly by fax or mail)

USED

EQUIPMENT

NETWORK"

P. O. Box 823, Hasbrouck Hts., NJ 07604-0823

201-393-9558 • 800-526-6052
FAX 201-393-9553
"UEN -A FREE SERVICE for End-Users"

COMPONENTS
202 -Contraves—Clear-cut
visual format with the new
Multiswitch Dl.
206 -Pico—Ultraminiature
dc-to-dc converter transformers.
206 -Pico—High-voltage dcto-dc converters.
196 -Teledyne—The highperformance gigahertz relay.
COMPUTER PERIPHERALS
208 -Fujitsu—The new FTP423 thermal printer features
high-speed, low-noise linethermal printing.
CONNECTORS
183 -AMP—Think small.
Think surface. Think system.
CONTRACT MANUFACTURING
188 -MiNT—Tomorrow's
manufacturing technology
today.
177 -Senior Systems Technology—Don't go to pieces over
contract manufacturing.
LOCATIONS
221 -Honduras—Cut your
labor costs in acountry committed to progress
MANUFACTURING
200 -EDS—Competitors are
not only faster, they're better: can you stay ahead on
both fronts?
172 -Harris—Adding pinpoint precision to manufacturing systems.

MANUFACTURING TOOLS
191 -Brian R. White—Contact-free soldering and desoldering with the Leister-S hotair tool.
MATERIALS
216 -BASF—Materials for a
wide range of uses in an international commitment to
the worldwide electrical engineering community.
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MEMORY
182 -Samsung—Our-4-megbased DRAM modules are
more cost effective than
their 1-meg-based counterparts.
210 -Samsung—Continuing
to deliver high quality and
service in VRAMs, mask
ROMs, and EEPROMs.
MICROPROCESSORS
214 -Western Design Center—The microprocessor and
license to create your own
industry.
MICROWAVE COMPONENTS
187 -Avantek—RF/Microwave components across
the communications spectrum.
POWER DEVICES
219 -Abbott—Mil-pac highdensity military power supplies now ac to dc; actual
output 20 W.
205 -Vicor—Component solutions for your power system.
TEST & MEASUREMENT
211 -GenRad—The big difference between rack-andstack test systems and ours
is hours.
201 -National Instruments—
More choices, more answers
for data acquisition and instrument control.
209 -Programmed Test
Sources—Looking for alownoise, fast-switching signal
source?
174 -Stanford Research—
High-performance LCR meters: 0.05% accuracy, 100
KHz frequency.
199 -Teradyne—Now you
can test the theory that
boundary scan is abreakthrough.
176 -Tektronix—You have
to build a million oscilloscopes to build one like the
new Tek TDS Series.
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OMORROW'S MANUFACTURING T
ECHNOLOGY
T
ODAY ATMiNT

C
ONTRACT MANUFACTURING
Our tightly controlled manufacturing process
includes control of specifications, component
sourcing, assembly, testing, and inspection.
We offer manual assembly, through-hole, auto
insertion or SMT technology using state-of-the-art
Universal and Panasonic equipment.
We are DOD2000 and WS6536E Certified and offer
Consignment, Turnkey, Commercial, and Military
Contract assembly—your choice.
For more information, please contact:
D. Atkinson.
PHONE:
TELEFAX:
[602] 741-6420 or
[602] 741-6409 or
[602] 741-6468 (MiNT) [602] 741-6419
Manulachiring
in
New
Technologies

2650 E. Elvira Blvd.
Tucson Arizona 85706
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Quality is high on the list for
MINT Corp.'s personnel
CONSIGNED OR TURNKEY SERVICES ARE AVAILABLE

T

HE MiNT Corp. is located in Tucson, Ariz., and occupies
amodem 54,000-square-foot facility featuring the latest in automated surface-mount and through-hole assembly, material
procurement, production and inventory control, CAD design,
and complete ESO control.
MiNTs objective is to provide contract manufacturing services that always satisfy customer quality requirements. Consigned or full turnkey contract manufacturing services are provided at the lowest possible cost with deliveries as needed. To
support customer needs, MiNT utilizes the
best techniques in through-hole and surface-mount technologies, combined with
specialized processes, state-of-the-art material tracking, and Integrated Quality
Control. As part of Integrated Quality Control, MiNT trains its employees in all areas
directly affecting proficiency, which
makes the difference in overall customer
satisfaction and company performance.
The value of sophisticated technology
is lost without innovative thinking and
dedication. MiNTs dedicated pros are experienced in statistical process control,
surface-mount processes, electronic assembly, electronic test, P&IC procurement, and configuration management.
MiNT provides a wide range of customized services, from pc-board layout
utilizing CAD to material procurement, assembly, test, bumin, and shipping. This enables MiNTs customers to select
from highly advanced technologies. Whether automated
through-hole or surface-mount technology is required, you
can depend on MiNT to deliver asuperior product on time
and within budget. A wide range of testing options, from incircuit and functional test to static and dynamic bum-in, ensures that customers' product requirements are met.
Above all, quality is utmost at MiNT Corp. It is the most
critical measure: all management levels are trained to continually review quality in all areas. MiNTs dedication to quality
culminates in the timely delivery of the lowest-cost products,
with quality that always satisfies customer requirements.
MiNT Corp. also provides material procurement, and production- and inventory-control capabilities. Material planning,

THE TUCSON FIRM

Why MiNT Corp.? It is fully equipped
to offer you the very best in service and
technology; the quality of workmanship
is outstanding. MiNT strives for continuous improvement in all areas. The goal
is to have virtually no defects in the
products shipped and in services provided. MiNT offers the most economical
costs and consistent quality that always
fleet customer requirements, as well as
on-time delivery. These tasks are accomplished through service-oriented customer partnership that emphasizes
proactive and open communication.
MiNT Corp. has an experienced and
dedicated staff that takes a teamwork
approach to customers' exacting requirements: the results are
quality and superior perfomiance at all levels.
MiNT Corp. is expanding its surface-mount capabilities to
meet challenges posed by changing technologies and increasing customer demands. It is entering long-term relationships with customers and suppliers, which enable customers
to reduce capital equipment spending, inventories, and manpower, and maximize material-cost reduction via leveraged
buying. Reduced overhead costs are realized through savings
in procurement, receiving, inspection, shipping, warehousing, and accounting. Further cost savings are realized by customers in material attrition, which is totally eliminated with full
turnkey contract manufacturing. These savings result in
greater profitability for »Mrs customers, enabling them to
concentrate on product design, marketing, and distribution. II

OFFERS AWIDE
SPECTRUM OF

SERVICES, FROM
CAD LAYOUT TO
SHIPPING
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Don't Go To
Pieces Over
Contract
Manufacturing.
r.

Shorter life cycles, faster
time-to-market and intensifying
competition can be atough puzzle
to solve. That's why so many
companies are increasingly turning to
us for contract manufacturing
services. It's an ideal way to benefit
from our years of experience while
avoiding costly investments in capital
equipment, additional personnel and
inventories.
The Full Service Solution.

With complete manufacturing
facilities in California, Singapore and
Malaysia, our long term commitment
is based on atotal package of
services.
Turnkey Materials Procurement
Eliminates the problems associated

advanced technology
with the
purchase,
receipt, inspection,
inventory and control of
materials
E

Surface Mount Technology
Utilizing the latest, state-of-the-art
equipment

D

Through Hole Assembly
Providing afull range of automatic
insertion and soldering systems

u Cable &Harness Manufacturing
Meets your interconnection
requirements
u In-Circuit, Functional &Burn-in
Testing
Assures the highest quality through

Complete Product Build
Offering the ultimate solution
to your total manufacturing
requirement.
No Missing Pieces.

We're fully staffed and equipped to
meet your needs. So, call us for
additional information about our
complete capabilities.
You'll like the fit.

SENIOR SYSTEMS
TECHNOLOGY INC

800/800-0778

Senior Systems Technology, Inc. 20150 Sunburst Street, Chatsworth, CA 91311-6216 800/8000-SST FAX 818/998-0664
CIRCLE 177 LITERATURE

CIRCLE 184 FOR SALESPERSONS CALLS
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Customer base widens
at Senior Systems
EXPERIENCE, WORK FORCE, TALENT ARE KEY

G

OT amillion-dollar idea, but not amillion dollars to invest in producing it? Can't keep up with the faster time-tomarket demand? Competition intensifying? This can be a
tough puzzle to solve. That's why so many companies, both
large and small, are increasingly turning to contract manufacturing services like Senior Systems Technology (SST). They
can manufacture part or all of aproduct often more efficiently and cost effectively than the product company can.
In 1982, when SST was incorporated, most of the contract
manufacturing customers were in the
computer and computer peripheral business. Today, the customer base is much
more diverse, ranging from telecommunications, security systems, and medical
equipment to toys and games. Contract
manufacturers have become so appealing
because they offer the alternative of utilizing their experience, work force, and talent pool while avoiding costly investments in capital equipment, personnel,
and inventories to the product company.
SST, by becoming the remote manufacturing department, serves not only the
overall product company but each of its
departments. SST provides tremendous
support for the purchasing, stock room,
inspection, production control, manufacturing, and testing departments. This removes an immense burden from the company's shoulders.
At the beginning of April, SST relocated its Southern California facility to anew 30,000-ft2 building to accommodate all
facets of its expanding operation. Every department has doubled in size, resulting in higher yield and much greater efficiency. The move has also made room for the unique complete-product-build operation. This fully equipped facility can
handle a wide variety of manufacturing needs, whether
through-hole, surface-mount, or mixed technology.
The auto-insertion department has the latest equipment,
including Dynapett to handle axial-leaded components,
Amistar to handle DIP ICs, and three Zevatech Pick and Place
machines to meet surface-mount requirements.
Customer service is the most important part of the contract-manufacturing business. While SST is classified as aman-

ufacturer, what it really provides is aservice. SST's main goal
is to develop apartnership with its customers by providing
cost-effective, quality, and responsive manufacturing services
on atimely basis. Long-term success comes only by doing everything possible to help the customer bring acost-effective,
quality product to the market on time. This goal is met by
providing quality above and beyond customer requirements;
pricing assuring that the customer remains competitive; and
continual growth in the number of services.
The ability to provide turnkey assembly is agiven. The same is true for offering both surface-mount and throughhole assembly. However, SST is
uniquely capable of providing complete
product build (or box build). For several
customers, SST builds complete product—even putting it into the customer's
shipping carton. A full complement of
advanced technology testing—including
in-circuit, functional, and bum-in—is
also available.
Along with UL and CSA approval, SST
has been awarded facility approval by
the British Approvals Board for Telecommunications (BABT) as amanufacturing
site for Data Control Equipment. All approved DC equipment destined for the
UK must be built and tested at an approved manufacturing facility. SST is the only BABT-approved contract manufacturing facility in Southern California.
SST offers manufacturing engineering services to assist its
customers in designing a board or product. Most contract
manufacturers, like SST, do not offer product-design services:
they feel that the customer should be responsible for the
product design and the contract manufacturer for the workmanship. SST has atotal commitment to contract manufacturing and does not have any product of its own to compete
with its customers'.
Only afew contract manufacturers have additional facilities outside the U.S. These resources keep labor costs low and
productivity high. SST has sister offshore facilities in Singapore
and Malaysia, ensuring that onshore/offshore projects carry
the workmanship and quality of the U.S. facility. III

FROM INITIAL

SPECS TO FINAL

PACKAGING, SST
BECOMES YOUR

MANUFACTURING
PARTNER
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attractive alternative to an in-house capability. Since contract
houses typically have high capacity utilization, cost per component is usually lower. A large contract manufacturer might
offer afully loaded ship rate of $25/hr, while an OEM could
easily reach $100/hr for an in-house capability. Changing
market dynamics are also working in favor of those contract
manufacturers that can provide the quick turnaround needed
to hit target market windows.
Testing services are also becoming more popular with
companies that faim out their manufacturing. It is not uncommon for aproduct to undergo stress screening, in-circuit
and functional testing, environmental stress screening, and
final system testing. With ever-increasing silicon integration
and board functionality, the sheer time and expertise required
are beyond most small manufacturers.
Smaller contract houses tend to specialize in prototype and
surface-mount conversion services, while others focus on military applications or assembly of large boards. Some large
concerns have broadened their activities to the point where
they will do everything from designing to shipping finished
parts to the client's customer.
The level of involvement between contract manufacturer
and client can be as shallow or deep as desired. At one end
of the spectrum is consignment manufacturing, simple assembly. At the other end is turnkey manufacturing, responsibility for the entire project.
The turnkey trend causes David Bowman, vice president
of Chatsworth, Calif.-based Senior Systems Technology Inc.,
to feel that customers increasingly expect that their contract
manufacturer will be able to offer awide range of services, including both surface-mount and through-hole assembly. In
addition, he feels that ahouse should offer afull menu of testing services, including in-circuit functional, and bum-in.
"Complete product build for box build] is becoming more
common," says Bowman. "We have several customers for
whom we build the product and ship it. The end user, not the
customer, is the next one to open the box."
Some contract manufacturers offer engineering and design
services, while others feel that this is best left to the customer.
Some, like SST, do not offer afull range of design services, but
they do provide manufacturing engineering help.
Typical of turnkey contract manufacturers is MiNT (Manufacturing in New Technology), which offers afull range of
services. The Tucson, Ariz., company offers design, assembly,
and testing as well as turnkey services, including manual assembly, through-hole, auto insertion, and SMT services.
Some contract firms have opted to concentrate on production rather than design. One is International Microelectronics Inc. of San Just', Calif. Last year, the company decided
to drop out of the design end and concentrate its 400-employee work force on contract manufacturing, along with its
own standard product line.
Others have found specialized niches. ExperTest Inc.,
founded in Palo Alto, Calif. in 1988, has developed expert
software that automatically generates test vector programs
from behavioral and structural circuit descriptions. The technology is said to work for all design-for-testability approaches. Among the advantages: improved productivity, reduced
test time, and lower rework cost.
A number of firms specialize in a.ssembly. Typical is
Hutronix Inc., aTucson-based company that does product as-

sembly and cable and harness assembly, but also offers as
well as turnkey services.
But whatever is covered, acontract-manufacturing agreement should be more than asimple financial arrangement; it
should be apartnership. For this reason, says Walter Wilson,
vice president at Solectron, evaluating and choosing amanufacturer should be "an in-depth and detailed procedure."
This reference to apartnership is heard more and more often
around contract manufacturers and their clients. Solection, one
of the major players in the game, feels that this emphasis on
the close relationship with the client is essential for success.
"The CM should be seen as afull partner," says Wilson.
Because of the close working relationship between client
and contract manufacturer, and the high degree of trust that
must prevail, certain key factors must be evaluated by the
prospective client. Among them aie the manufacturer's service and quality record, its financial stability, the services available, the cost, and the likelihood of reducing time to market.
Quality standards are crucial to the maintenance of asatisfactory long-term relationship. Says Wilson: "You should evaluate acontract manufacturer's track record for implementing
quality into their own processes. For example, do they use
zero defect, statistical process control, and total quality control
approaches? Have they won any awards from their customers
for outstanding performances?" It is also important to look
into peiformance in reducing defect levels.
In the final analysis, cost is the most important factor. As
Solectron's Wilson points out, "The partnership should be
profitable for both parties." But he cautions that manufacturing rates are not the only consideration. As an example, atypical OEM with $50 million in annual sales can spend $5 million for a surface-mount capability; with the cost of a
supporting inventory, the cost can easily reach $8.3 million. A
large manufacturer can provide the same level of service for
$1.3 million.
The manufacture of high-reliability components or systems
is a different ball game, one where standards are far more
stringent than those for commercial products. Although
specifics may vary with the application, there is usually a
common need for close adherence to high standards for materials, test procedures, quality control, and so on.
Jack Calderon, vice president of Group Technologies
Corp. in Tampa, Fla., suggests three areas to consider. First, to
what level of reliability does the manufacturer's capability
bring the finished product? Second, what kind of selection
criteria for suppliers are in place? And third, what kind of facilities, test capability, and technical staffing aie available?
Materials control is crucial; understanding the nuances between standard commercial parts and their higher-reliability
derivatives is crucial in pricing and buying. In addition, all incoming parts must be tested.
Supplier selection is just as important as material selection.
The goal must be the highest-quality material, and the work
must be delivered on time.
Testing and calibration are significantly different in high-reliability manufacturing. In addition to standard tests, high-rel
requires testing to meet the stress associated with various extreme environments. This means special test instruments and
setups, properly maintained.
Process control is crucial. From incoming inspection to
final shipment, allowable upper and lower limits must be
strictly adhered to. SPC is essential—Francis./ Lavoie
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INVENTORY OUTLOOK
IS GOOD, BUT NOT THE
ORDER PICTURE
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lere is amodest sampling of good news to
go with the bad as the economic signals
continue to be mixed for the electronics industry.
The good news is that inventory productivity is
LARGE CAP COMPANIES
continuing; the other side of the coin is that order
11•11 SMALL CAP COMPANIES
patterns overall have been weaker than expected.
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In the effort to battle back from the recession,
THROUGH 6/91
SOURCE: McDONALD &CO. SECURITIES
continuing progress is being made on the inventoOverall, order activity is still depressed. On the bright side, the
ry front. Inventory—or the lack of it—is improved
inventory picture is somewhat improved.
in just about every capital-goods industry area. That
category includes aerospace, communications
equipment, components, computers, and electronic and electrical equipment, all of which have exhibited improved inventory productivity over
the past nine months.
In the rest of the industry, overall durable-goods inventories have increased in relation to sales in the last six months, but some liquidation of
inventories is occurring as orders begin to show signs of life. Though
some of that reduction might be caused merely by improved asset-management practices by companies, amodest pickup in demand could still
result in some pipeline fling in the next three to six months.
Meanwhile, order patterns are disquieting as price competition accelerates. Demand for computers is the weakest of all the capital-goods sectors of the electronics industry. Even as prices come under severe presIMO 3 MOS.
sure, lack of software to effectively utili7e existing processing power may
MIR 12 MOS.
stunt the growth of the hardware market for the foreseeable future. In
1111111111f1IIIIIIIIIIIIIIIIIIIIIIIIIMITIMI111111111111111111
fact, the only segment showing consistent growth is distribution.
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So it might be that the adage stating that electronics always leads the
THROUGH 6/91
SOURCE: U.S. DEPT. OF COMMERCE
capital-goods sector out of recession may not hold true this cycle due to
After 10 straight months of decline, orders for
the rapidly maturing state of the industry. CI
durable goods are showing some improvement.
Br Mark Parr McDonald Securities Inc, CIetrlancl (216 443-2379)
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The computer industry is able to reduce inventories

Computer orders are weak as price patterns are

despite continuing weak demand patterns.

coming under a great deal of pressure.
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DIRECT

EPROM PROGRAMMER
150

40084,8
ZIFs

CONNECTION

VOLTAGE SELECTABLE
INTERNATIONAL SYSTEM

3

ADS
DISPLAY UNITS
for P.O.S. Systems,
Computers, Wicket
Windows, Equipments, etc.

*
4`

1111111113111111111111111111 -Mt
Z-LINE TPC 884

20x4
LCD

20 Ke
Keypad

'Quick pulse pgms. eight 1Mbit EPROMs in 40 sec.
*Stand-alone or PC-driven
.1 Megabit of DRAM
•RS-232. parallel in 8out ports
.Made in U.S.A.
*Binary, Intel hex, 8. Motorola Sformats *A9 Identifier
.100 user-definable macros
.2 year warranty
'Information. call (916) 924-8037
•Single pgmr. $550

NEEDHAM'S ELECTRONICS
4539 Orange Grove Ave. •Sacramento, CA 95841
(M-F. 8-5 PST)

NEEDHAM'S ELECTRONICS
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The TPC, avoltage-selectable power distribution
and control system, can have either 120 or 240
volt input and output Designed with IEC-, UL-,
CSA- and VDE- approved components, operating
up to 16 amps in Europe and 20 amps in North
America. Size: 19.0" x 1.75" x7.0". EMI/RR
filtering, spike/surge suppression and overload
curcuit breaker protection are standard. Remote
on/off is optional.

Pulizzi Engineering, Inc.
3260 S. Susan St.,
Santa Ana, CA 92714
714/540-4229 FAX: 714/641-9062
PULIZZI ENGINEERING
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****
"The Best 8051 Emulator"
SN. sable

INTRODUCING RACK MOUNT AND RUGGED
SUN SPARC WORK STATION
Standard Features Include:
• Spark Engine 2CPU with 16MB RAM
• 207 MB Hard Disk, 150MB Tape Drive
• 644 MB CDROM, Removable Hard Disk
• 1.44 MB Floppy, 2RS-232 and SBus Ports
• SCSI-2 and Ethernet Interface
• 16-inch Rack Mount Color Monitor
• Keyboard, Mouse and SunOS 4.1
For further details contact:
IBI Systems Inc., 6842 NW 20M Ave., Ft. Lauderdale,
FL 33309, 305-978-9225, Fax: 305-978-9226
1811 SYSTEMS
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FULL

8XC51
FA/FB/FC

SUPPORT

SEE EEPII 91/92
Pages D 1300-1303

PC based emulators for the 8051 family
8031. 8032. 8051. 8053. 80C152/154/321/451,452/51M51611/515/517/535/537/
553,562/652/651, 80532, 83C1510553/653,751/752/151. 6344. 87C,151/552/751/
752. 8751. 8752. 055080 • CMOS .. more
• PC plug-in boards or RS-232 box
• Up to 33 MHz real-time emulation
• Full Source-level Debugger wIcomplete C-vanable support
II 60 bd wide, 256k deep trace, with time stamp
la Bond-out/hooks pods for 8051, 83C552, 83C451, 83C652,
83C751, 800515/800517. 83C752. EMC51FA/FB/FC, and more
Prices. 32K Emulator 8031 S1790: OK Trace 81495' 'us axe

CALL OR WRITE FOR FREE DEMO DISK!
Ask about our demo VIDEO

noHau

CORPORATION

51 E Campbell Avenue
Campbell. CA 95008
FAX (408) 378-7869
(408) 866-1820

SEE US AT WESCON BOOTH #460

Call 406-378-2912

Novara 24-hour
,nlormarron center to
receive info ea your FAX
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-Stand-alone, attractive units with serial or parallel interaces, bright green display, 1or 2lines of 8, 16, or 20
characters. Scroll, line blink, Msg. MEM, pass-through
features. Can be mounted on equipment or poles.
Inquiries from overseas distributors are also welcome!
Advanced Digital Machines Ltd.
610 McMurray Road, Waterloo,
Ontario N2V 2E7 Canada
Tel (519) 888-6811 Fax (519) 888-6251
ADVANCED DIGITAL
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Carborundum non-inductive bulk
ceramic resistors
New brochure presents
high-performance ceramic
resistors designed to exceed performance of conventional film, composition
and wire-wound resistors.
Designed for higher voltages, energies or frequencies, Carborundum
non-inductive bulk ceramic fixed resistors are
available in three types:
AS—high voltagefenergy for capacitor crow ba
circuits, pulse-forming networks, impulse voltage gener
ators, snubber circuits; A—high resistance for ground
ing resistors, voltage dividers; SP—high-power
frequency loads for parasitic suppression, curren
limiting, snubber circuits.
Brochure also has information on Carborundum
thermistor and varistor products.
The Carborundum Company,
Electric Products Division
P.O. Box 664, Niagara Falls, NY 14302
Telephone 716 278-2521 Telefax 716 278-6270
CARBORUNDUM CO.
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SCHEMATIC CAPTURE TO PCB LAYOUTS $795
Before buying P-CAD, PADS-2000. PROTEL, etc you owe it
yourself to check out our End-to-End ONE SYSTEM Solution.

Compare Specs for yourself...

ELECTRONIC ASSEMBLY CATALOG
A25th anniversary edition of the Bivar catalog of hardware for electronics features several new product lines,
including clips and rings for mounting LEDs, connector
cutout covers, and agreatly expanded line of mounts
and spacers to military specifications. The 38-page,
applications-based catalog offers over 5000 cost-saving
products for printed circuit board packaging and component installation. The products are carefully designed
and manufactured to assist engineers in the reduction of
work and reject and inspection problems.

GUARANTEED to outperform Other PC based systems costing much more
with Superior Analog. SMT &Digital features such as
•Integrated Schematic Capture &2Sided SMT support (Not an add -on).
•Integrated 2-D Drawing editor for mechanica). Outline. Fab. etc dwgs
•Design PCB from ahost of Nehst formats, or on the fly without anest
•Unitd grids. pads &trace sizes: GND plane shapes. 1am resolution etc
EI Curved &straight traces Parts. Blocks. etc rotabon in 1
° Increments
DForward &Backward annotation. Onlroe DRC. SCR/PCB dill check etc
oDynamic EMS memory support (Not 640K Limited) for large designs.
oUser dehnat4e Menus. Keys. &Macros: Gerber &Laser plots included.
ci Achoice of 3optional powerful Autrouters assures 100% completion
yFULL FUNCTION evaluation package with over 850 pages of well
illustrated manuals (5 books) for 375 (USA 8CANADA ONLY)
,30 (45 nrtl.) days Money back Guarantee.

BIVAR, INC.
4Thomas, Irvine, CA 92718
(714) 951-8808 Fax: (714) 951-3974

INTERACTIVE CAD SYSTEMS
2352 Rambo Ct, Santa Clara, CA 95054
Call: (408) 970-0852 Fax: (408) 986-0524

BIVAR, INC.
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INTERACTIVE CAD SYSTEMS
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PADS SETS
THE STANDARD
for CAE/CAD Cesign on Personal Computers

Complete (bru-put logic capture and board design
functionality including:
•A true multi-sheet database for Schematic capture with hierarchical design capability
•Both automatic and interactive Pce layou; tools
•Most complete set of autorouters for Analog.
Digital and SMD designs
•Cam outputs including database ASCII In and
ASCII Out format
•NEW! PADS-2000, board designs with no system limits. 1micron database, copper pouring,
T-routing. Workstation capability at PC prices!
Call today for afree demonstration package, and
for your local Authorized PADS Reseiler

cAD

04.04(

Surinam. Inc

CAD SOFTWARE

I

cuirdee MA.486-8929
(508)
,800, 25__14
119 Hume. SMAA 1,11Mor MA 01460
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Analog Circuit Simulation
SPICE FOR THE PC

Reduce Design Time with the X-Rommer
This compact, inexpensive device uses
your configuration
information, in a
standard EPROM, to
emulate a Xilinx
XC1 73 6 Serial
PROM during debug
and verification.

Your EPROM

o'PO

TESLA

eq5Y
-

\

PC Block Diaàram Simulator
Modems, DSP, satcom, nay, controls...
Times are tough: shorter schedules,
more complexity. TESLA can help you:

Your XC1736 Target Socket

• Speeds development
• Eliminates wasted serial PROMs and supply problems

•Schematic Entry •SPICE Simulation

'Detect gotches before breadboarding.

• Simplifies the management of experimental designs

•Model Libraries

'Find the best design alternatives fast.

• Eliminates the need for Xilinx programmer during debug

Intusoft has it all at an Affordable Price!

Works with the XACT software you already have. Can be used
with an EPROM emulator to create a downloadable setup.
Capacity 512K bits. Call. write, or FAX for info:

I
NTEGRATED, EASY

SPHERE

DIGITAL

4111e

1057 Dovercourt Rd.
Toronto, Ont M6H 2X7
Tel:
(416) 949-1890
FAX: (416) 949-1102

SPHERE DIGITAL

TO USE

•Waveform Graphics

SIMULATION ENVIRONMENT, FEATURING:

A powerful SPICE (IsSPicE) simulator performing AC ,DC
Transient, Noise, Fourier, Distortion, Sensitivity, Monte Carlo
and Temperature analyses. Extensive model libraries
Schematicentry, and Waveform processing. Starting at $951 or
IsS•IcE, complete systems are available for $815.
Call Or Write For
eir P.
O.Box 710 San Pedro,
Your Free Demo and
Information sil!
inesoft
CA 90733-0710

Tel. 213-833-0710
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•See the eflectsafilters on signals & loops.
0- nose, multipath
J
& adjacent channels.

•Simulaté

mixed-signal ASICs & systems.

•Put a lab on your desk for just 8695!

Demo disk: 404-751-9785 Fax•404•664-5817
Roswell, GA 30077

TESOFT Box 305,

Fax 213-833-9658

INTUSOFT
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TESOFT
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RAINBOW LED

Interactive /Real-Time

CREATE ANY COLOR OF THE RAINBOW
•COMBINES RED ,
GREEN & BLUE

Analog Circuit Simulation
ECA-2

Electronic Circuit Analysis offers: • AC. DC,

Transient, Fourier. and Temperature Analysis with
Nominal. MonteCarlo and/or Worst-Case component
values •Interactive or batch modes •Full nonlinear simulation • Sine. Pulse, PWL, SFFM, and Exponential
generators •IBM PC/Mac •Multiple plots •On-line real
time graphics -2to SO dines faster than SPICE •Over
500 nodes •Advanced component parameters • Component optimization sweeping • Full editing, built-in or external • New detailed 424 page manual

Call for FREE DEMO!
—

L

Tatum Labs, Inc.
3917 Retearch Park Dr. 8-1, Ann Arbor, MI 48108
313-663-8810
TATUM LAB
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Over 300 Prototyping Adapters
• Adapt-A-Boards' make it easy to adapt standard or
high-density prototyping boards to avariety of packages.
• For all package types: LCC, PLCC, PGA, PQFP, SDIP (shrink
DIP devices), SOIC and more!
• Bottom configurations adapt to wire wraps or solder tail
pins. Boards conform to Mil-C-45204.
• Quick turnaround on custom engineering services, if
needed. For afree catalog, contact:
Emulation Technology, Inc.
2344 Walsh Ave. Santa Clara, CA 95051
Phone: 408-982-0660 FAX:408-982-0664
EMULATION TECHNOLOGY

LEDTRONICS. INC
«0011.AeOFIC COAST Hwy •MURANO" CA 90505
TIL: pti !MPS •rarc pis »UM •11.7t 4945404
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YOUR
AD
HERE
Black and White?
Or Full Color?
Now the choice is yours.
Simply send us your copy.
54 characters per line X 10 lines Max.
Plus a black and white glossy, color print, slide, or
transparency and a two-line headline, max. 30
characters per line. Well do the rest. Or you can
do it all and send us your complete, 23/16"w X
3"d Negatives (B/W or 4/C).

•SPÉ
•LARGE
•SCANNER LIGHT SOU
•PHOTIC SIMULATION •MOVING DISPLA
•.300" (8mm) DIFFUSED OR CLEAR PACKAGE
—
.ALL CHIPS ACCESSIBLE •TPA (8mr_ril _PACKAGE

LEDTRONICS
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RUGGED AND HIGH PERFORMANCE COMPUTER SYSTEMS
WITH FOLD DOWN KEYBOARD AND VGA MONITOR
FOR RACK, BENCH OR PORTABLE APPLICATIONS

PRINTERS WITH IMPACT
Citizen dot matrix impact printer mechanisms provide
for the perfect low-cost solution for point-of-sale, data
logging, etc. Avail. in 23, 28 or 40 columns, serial or
parallel, wisprocket feed, auto-cutter á journal winder
options. Fast (120 cps) & reliable (over 50 million char,
head life). Also avail. in stand-alone versions.
MELFESS FIVE, INC.
12304 Santa Monica Blvd., #121, Los Angeles
CA 90025, 800/533-2297
MELFESS FIVE, INC.
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STANDARD FEATURES INCLUDE:
•12 SLOT PASSIVE BACK PLANE, 250W POWER SUPPLY
•80386 CPU CARD AT 20/25/33 MHz UP TO 8MB OF ZERO WAIT
STATE RAM
•SONY TRINITRON TUBE, HIGH RESOLUTION VGA (640X480)
MONITOR AND CARD
•ROOM TO MOUNT THREE HALF HEIGHT DRIVES
•2SERIAL, 1PARALLEL PORT, MS DOS/GW BASIC
ALSO AVAILABLE WITH 80486 OR 80286 CPU CARDS IN VARIOUS
CONFIGURATIONS, FOR FURTHER DETAILS CONTACT:
IBI SYSTEMS INC., 6842 NW 20 AVE.
FT. LAUDERDALE, FL 33309. 305-978-9225
FAX: 305-978-9226 TELEX: 529482 IBI SYSTEMS
1BI SYSTEMS
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MARKETPLACE
Advertiser's Index I-1

FOR SALE

EPROM EMULATOR
(32K, 8-bit)

only $135

with Simulator

Simulates popular microprocessors.
J&M Design, Inc. Tel :(201)-325-1892
83 Seaman Road, W Orange, NJ 07052

CONSULTANTS

Abbott Electronics

26

Advanced Digital Machines

64

AMP, Inc.

22-23
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46-47
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15, 33

BASF AG

32F-32G**

Best Western
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Bivar, Inc

64

CAD Software

64

The Carborundum Co

64

Contraves Intersys AG
Cypress Semiconductor

Circuit Design & Development

EDS Corp.

45*

Emulation Technology
Analog, RF, signal processing, power supply, A/D
and D/A interface circuit design for military industrial or commercial applications. Turn-key
development, from initial specs to production.

pErm -

Tel. :519-837-1646

(9 to 5 EST)

FIDE/IDG-HONDURAS
Fujitsu, LTD
GenRad, Inc

T-CUBED SYSTEMS

31220 La Baya Orme, .110

(818) 991-0057
FAX 18181 991-1281

Westlake Vfflage. CA 91362
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FAX YOUR ORDER!
To Advertise in
Penton Classifieds,

FAX: (216) 696-1267

Coy II-1
64, 65

Interactive Cad Systems

64
65

Karl Leister

30*

Ledtronics, Inc

65

M.I.N.T.

58-59

Melfess Five, Inc

65

National Instruments
NEC Corporation
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40-41

Needham's Electronics
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NKK Switches
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OrCAD
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P-CAD

17a-b
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Sphere Digital

65

Stanford Research

34

Tatum Labs, Inc.

65

Tektronix, Inc
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Teledyne Relays

39

Teradyne, Inc.

28-29

Tesoft, Inc.

CALL THE
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216-696-7000
X2520

13
18-19

Intusoft

ARE YOUR ELECTRONIC PRODUCTS RELIABLE?
RelCalc 2 automates MILHOBK-217E on your IBM PC ,
Very easy to use Try OUF Demo Package today for $25

53

Fujitsu Microelectronics

IBI Systems

RELIABILITY PREDICTION
SOFTWARE

65
3**

Harris Semiconductor

SOFTWARE

30**
Coy IV

65

Vicor

5

Wescon

51

The Western Design Center

21
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SPEAKS OUT

WHAT MAKES AVENTURE WINNER?
T

I
le question is often asked in venture capital, "How much better than the competition
does aproduct have to be to get funded?"
MM Do you need technology improvements
that are orders of magnitude ahead of the current
market? The answer is tied to the rate of change in
the industry in question and the markets being
served. A startup can't expect its competitors to
stand still; thus, for example, if the industry is moving ahead technologically at 40% ayear, and the
startup needs two years to complete its project, the
startup's management team has to assume the
competition will introduce products with twice the
performance of today's versions by the time its
entry comes to market. A startup must usually be
ayear or two ahead of its competitors to reward its
customers for the risk inherent in buying from a
newcomer. That means it must look as much as
four times better than current offerings to be considered for backing by most venture-capital firms.
This gap between present capability and afuture
product's potential is often called "headroom."
But entrepreneurs know that superior products
are no assurance of success. Customers ultimately
determine if the new idea was right or wrong, too
little or too much, worthy of VC support or not. In
the cAse of Hampshire Instruments Inc., acompany specializing in lithographic equipment for the
semiconductor industry, the early adoption of the
firm's X-ray lithography system by AT&T Co. for
advanced semiconductor work was extremely
valuable because it required that the technology be
developed into a practical, production-worthy
product (see p. 48). Hampshire, with facilities in
Rochester, N.Y., and Marlboro, Mass., is an interesting example of venture financing backed by
Kleiner Perkins Caufield & Byers beginning in late
1986. When we first considered investing, we saw
some of the ingredients we require: aknowledgeable management team, proprietary technology
that was orders of magnitude better in certain parameters than any approaches now being used,
plus access to avery large market that requires ever
finer tolerances. There was apotential drawback,
however. Hampshire's products are capital equipment selling for seven-figure sums, making it likely
that positive cash flow would be afew years away.
We were referred to Hampshire by Jeff Kalb,
who founded MasPar Computer Systems, another firm we've backed, which develops
massively parallel computers. Jeff
views technology advances
from this principle: when
things get too difficult to
do using current meth-

ASTARTUP
MUST BE A
YEAR OR TWO
AHEAD OF
EVERYONE
ELSE IN
TERMS OF ITS
TECHNOLOGY.
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ods and the rate of progress slows, the time has
come to look for new methods that open order-ofmagnitude increases in technology advancement;
i.e., Jeff looks for vast increases in headroom.
Parallel processing is one example. And if
thousands of processors working in parallel make
more progress on compute-intensive problems
than coaxing the next nanosecond of performance out of auniprocessor, the same principle
can be applied to Hampshire's using X-rays to
write lithographic lines on silicon. X-rays with 1.4nm wavelengths are two orders of magnitude
shorter than the 250-nm optical wavelengths used
to write 0.51..tm (500-nm) lines. The shorter wavelengths are necessary to take chip geometries
below the limitations of optics. But acomplete
lithographic system had to be developed to accommodate X-rays and harness the improved
contrast ratio inherent in X-ray printing. So while
lots of headroom was available, technical challenges in lithography, mask making, and photoresist technology had to be overcome. Hampshire
had the skills to attack these problems—and the
market seemed to be saying that it was amatter of
"when" rather than "if" X-rays would be applied.
The initial order from AT&T assured that
Hampshire's technology would be "productized."
More recent orders from Cypress Semiconductor Corp. and Motorola Inc. should demonstrate its commercial viability. Only time will
tell how well Hampshire executes its plan to
compete in aworld market. But the foundation is in place—advanced technology with
plenty of headroom has been transformed
into aproduct ready for customer use—
and the venture capital is there.
E. FLOYD KVAMME is ageneral partner at Kleiner Perkins
Caufield & Byers, a tenturecapital firm based in Palo
Alto, Calif
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LAST WORD

THE HIGH COST OF FEEDING RUSSIA
T

he crumbling of empires invariably spawns
bloody local wars, and one doesn't have to
go back to the Roman Empire to find exMIMI amples. So it seems logical that the breakup
of the Soviet Empire will be followed by aseries
of nasty local wars among the inhabitants of the
various newly minted republics.
In the meantime, attention has already become
focused on the need to ship massive amounts of
food to Russia and its neighbors to forestall
widespread famine and the possibility that the
KGBniks could come back into power along with
their nuclear weapons. It seems clear enough that
the U.S. and Western Europe will provide that aid;
after all, we recently found out that even very
short, very one-sided wars can be inordinately expensive. It's much cheaper to ship food, even
without considering the humanitarian aspect.
Every time we end up feeding the Russians, the
price of food at home rises significantly. That is
particularly true if crop yields for the most recent
harvest have been unusually low (true this year)
and periodic abnormal warming reduces the supply of anchovies (expected next year). So the
major short-term effect of the Russian revolution
on the U.S. economy will be to raise food prices.
The amount of aid needed by Russia and the
new republics to raise their standard of living to
that of the U.S. is so mind-boggling that any conceivable amount of aid offered is amere drop in
the bucket. The capital stock of the U.S. economy
is currently about $17 trillion; excluding the value
of land, it is probably around $12 trillion. Even
supplying 1% of that per year would be $120 billion annually, far beyond the scope of even the
most utopian planners.
To look through the other end of the telescope,
the standard of living in the former USSR probably
was no higher in 1991 than in 1914, before World
War I. Thus, even if that were to grow at an annual
rate of 10%, comparable to the best of the highly
motivated emerging nations, it would take 35
years to catch up, assuming the industrialized
world kept growing at about 3%
per year. That is about as long as

THE EFFECT
ON THE U.S.
ECONOMY?
LIKELY AN
INCREASE IN
THE PRICE
OF FOOD.
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it took Western Europe and Japan after World War
II to match the U.S. living standard.
Maybe that doesn't sound so long, but Western
Europe and Japan had asolid history of capitalism
and, in the case of Germany, abenevolent American dictatorship that made all the right moves. At
abare minimum, a10°/o growth rate would require
that Russians embrace capitalism, astep that the
Poles, Czechs, and Hungarians have found difficult to take. It would also require that all the newly
formed nations work in harmony without any
armed conflict, which does not seem likely, and a
phenomenal amount of saving.
U.S. gross national product is currently about
$6 trillion. If the Soviet economy has not progressed at all since 1914—assuming it was roughly equal to those of Western Europe and the U.S.
at the time, although that may be an exaggeration—the current standard of living would be
about 10% of ours, or about $2,000 per year per
capita, which is in line with the very poorest countries in the rest of Europe. That means that using
realistic conversion rates for the ruble, the Soviet
GNP is currently around $600 billion. A 10%
growth rate would require a20% saving rate, or
about $120 billion per year. But even if such funds
were forthcoming, which currently seems impossible, a10% growth rate would still require a180°
turn to capitalism. Thus, an extended struggle will
be required for the former Soviet Union to take
even the first meaningful step toward enjoying the
economic benefits of the Western world. Until
then, we will keep the populace from starving.
Even so, the path toward progress will be strewn
with many bloody local conflicts—and probably several
major upheavals as well.
MICHAEL K EVANS is the
president of Evans Economics Inc. and of Evans
Investment Advisors in
Washington.
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Technical Support

MORE CHOICES, MORE ANSWERS
for data acquisition and instrument control

Our products—your choices—are part of a
revolution in instrumentation technology, a
revolution in which scientists and engineers
nthe complex world of data acquisition and use industry-standard computers running
instrument control, Nceional Instruments gives powerful software to build their own virtud
you choices. With CM diverse range of prod- instrument. These modular ;nstruments are
ucts, you can choose the type of instrumenta- more cost-effective, more flexible, and adapt
more readily to changing reeds than the
tion you want to use, how to analyze your
instruments of the past.
data to extract meaningful information, ard
how to present your data so that it makes
sense. These choices give you more than a To find out more about your choices, call or
single answer ro your application needs.
`ax for our free catalog.
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AREVOLUTIONARY ADVANCE IN

SPARC MULTIPROCESSING.
The industry's first integrated SPARC
multiprocessing solution — the CY7C605
Multiprocessing Cache Controller/MMU.
High-performance systems designers have
migrated to RISC in arace for performance.
Just as rapidly, there is amovement to
multiprocessing, which represents the most
cost-effective way to load more power into a
single system.
Multiprocessing RISC design is not
simple. There are substantial technological
challenges, particularly in the area of
multi-level memory systems.
Now we offer abreakthrough to help you
implement multiprocessing systems rapidly.
Cache coherency without stealing processor
cycles — aleap in performance.
Maintaining cache coherency is one of the
biggest problems to solve in shared memory
multiprocessing systems.
This approach solves it.

el/

CY7C605
SPARC Multiprocessing
Cache Controller I
MMU
Pin compatible with our CY7C604 Uniprocessing
Cache Controller I
MMU, this new device lets you
cascade to build cache size to 256K.

SPARC multiprocessing is now enabled. Now you can design-in multiple high-performance SPARC
chipsets. Our revolutionary Multiprocessing Cache Controller and Memory Management Unit
(CMU-MPICY7C605) provides memory management facilities and aunique cache architecture
for higher performance. Our complete SPARC chipset solution shortens your time to market.

It is the only VLSI solution that performs
concurrent bus snooping and processor
execution.
Our unique dual cache tag directories
provide for simultaneous bus snooping and
processor access to cache. No other cache
management unit provides dual tags on-chip.
As aresult, your system maintains cache
coherency without stealing execution cycles
from the microprocessor.
You get multiprocessing with the most
efficient cache coherency protocol available,
allowing data to pass from CPU to CPU in a
single clock cycle. That translates directly to
higher performance systems.

An integrated part of the industry's
highest performance SPARC chipset.
Our chipset approach simplifies the
complexities of multiple CPUs working
together in ashared memory system.
This VLSI solution means you don't have
to design and pay for boards full of logic to
accomplish fast multiprocessing.
It is all available now.
For more information on the industry's
most complete multiprocessing solution,
please call for our literature package today.

SPARC

Milos compliant.
MBus compliance means you have a
SPARC-standard, plug-and-play route to
even more powerful, higher revving systems.

e;

Multiprocessing
Information
Hotline:
1-800-952-6300.*
Ask for Dept. C9V.
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CYPRESS
SEMICONDUCTOR

132) 2-652-0270 in Europe. 0 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 aregistered trademark of SPARC International, Inc. Products bearing the SPARC trademark are based on an architecture developed by Sun Microsystems, Inc.

