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MADE IN AMERICA.

Dl - N R
Awards for "Quality” include those from IBM, Apple, Hewlett-Packard, Xerox, Mitsubishi, Conner
Peripherals, Exabyte, Teradata, and many other world business leaders. Solectron’s U.S. production
facilities employ over 1600 people. The company includes the largest SMT operations on the West
Coast, with the capability of 60 million component placementsfmonth, and a $20 Million investment
in Surface Mount Technology. Solectron’s average annual compound growth rate has been 70% over
the last 11 years, with annual sales ending 8/31/89 of $125 Million.

If you're looking
for vital signs in American Industry—
you've come to the right place. We're
achieving the highest quality SMT and
conventional electronics manufactur-
ing standards in the world. Just look at
these awards for “Quality.” A few
months ago we had 19. Now, it's 21
and counting. So, for those who didn’t
think the U.S.A. still had a chance ...
“Made In America” is fighting back.

Solectron Corporation. San Jose, CA.

¥ SOLECTRON

Solectron Corporation
2001 Fortune Drive
San Jose, CA 95131
408-942-1943
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&c Computers and Cormmunications

Make your phone a ringing success
with NEC photocoupiers.

High performance
photocouplers improve
[solation, reduce

component count.
Our application-specific photo- ing. They come in
couplers are designed to raise the  embossed tape carriers.
performance of telephone sets. For higher performance and photocouplers

We offer six series, each optimized higher market share, put a couple and your telephone set.

for a specific circuit. All help you of quality products together: our  Ring us today for details.
reduce component count and

achieve ideal isolation between Series ‘nput Ouout  F{mA) CTR (% Veeo  Package
line’ and ‘control’ circuits. Bell-receiving circuits
] A ; PS2505  AC Transist 80 80 o 400 80  4-pin DIP/SMD
Our AC-input series are designed 2705 AC  Transisior 80 50 10 300 40 4pin SOP
for bell-receiving circuits. We have Dial-pulse generation cirouits
three high-Vceo series for sl Ly 2532 pc  Daringlon 80 1500106500 300 4-pin DIP/SMD
generation circuits; and a high- Darlington - .
input-current series for line super- 2833 DC RS 80 1500106500 350  4-pin DIP/SMD
visory circuits 263x pc ~ Darington 8 10001015000 300 6-pin DIP/SMD
Package options include lead- Line supervisory circuits
forming types for surface mount- 262X DC/AC Transistor 150 20 to 50 80  6-pin DIP/SMD
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For fast answers, call us at:
USA Tel:1-800-632-3531. TWX:910-379-6985. W. Germany Tel:0211-650302. Telex:8585960. The Netherlands Tel:040-445-845.

Telex:51923. Sweden Tel:08-753-6020. Telex:13839. France Tel:1-3946-9617. Telex:699499. Italy Tel02-6709108. Telex:315355.
UK Tel:0908-691133. Telex:826791. Hong Kong Tel:755-9008. Telex:54561. Taiwan Tel:C2-719-2377. Tetex:22372.
Korea Tel:02-551-0450. Fax:02-551-0451. Singapore Tel:4819881. Telex:39726. Australiu Tel:03-267-6355. Telex:38343.



Double your income!

Computer repair business
-a $10 billion industry.

If you are presently servicing office machines or any other electronic equipment,
computer repair can double your income.

National research results ‘indicate that computer technicians bill out at double the

hourly rate of office machine technicians.

Tech-Serv can put you into computer repair quickly, economical'? and efficiently

and with a complete support program including @ proven marke

We provide:
RECOGNITION
Nationally recognized frademarks and
logos give you immediate recognition as
a professional computer repair specialist

by being a Tech-Serv Authorized Computer
Repair Center in your market area.
DOCUMENTATION

We provide manuals, schemalics, documen-
tation and advanced diagnostic software.

NEW HARDWARE

CPU's: IBM, Apple, Compag, and others.
Printers: O‘(idolo, Epson, HP Lasers and
others at huge discounts.

PARTS & BOARD REPAIR
Single source for parts and board repair.
24-hour express turnaround.

ng plan.

TRAINING
Hands on training: IBM, Compaq, Apple,
and compatibles at 3 separate levels:

level 1: * 8086-8088 Based Machines
DOS System Configuration
and upgrades

level 2: 80286/80386 Machines, Letter
Qudlity and Laser Printers

Level 3: System Networks Configuration,

Insiallation and Repair

FINANCING
Available for qualified businesses.

OVER 125 DEALERS WORLDWIDE
Find out why more and more electronic
professionals are adding computer repair to
their businesses or starfing their own com-
puter repair businesses.

Call Tech-Serv at (212)967-1865 now.

tech

AUTHORIZED DEALER

serv.

——
SERVICING THE WORLD OF MICROS

©1989 Tech-Serv Corp.

253 West 28th Street, New York, NY 10001
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Contact-free

soldering and de-soldering

of SMD, DIP and pin grid components and connec-
tors in a matter of seconds with the Leister-Labor *'S”
hot-air tool. Electronic control of temperature and air
supply. Over 400 special nozzles available.

Ukiah, CA 95482
Farmingdale, NJ 07727

Ask for free brochure UW 160
Brian R. White Co. Inc., 313 Henry Station Road

phone: (707) 462-9795
phone: (201) 938-2700
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High Speed
ACQUISITION
Trapix PLUS

The Trapix PLUS virtual image processoris
now available with 8-bit and NEW 10-bit 50
MHz digitizers to enable realtime
acquisition of 512, 875, and 1024 line
video signals.

High Speed
STORAGE
DataSTORE

The NEW DataSTORE — a high capacity, high
speed, small footprint video rate disk system —is
now available to store large amounts of acquired
data at realtime transfer rates.

Highly modular architecture allows you to configure
your own Trapix PLUS and DataSTORE systems

(4]

Analog or digital acquisition to 8192
x 8192 x 32 bits at up to
200 MBytes/sec

Memory capacities from 4 to
256 MBytes

100 MHz pipeline processor

Single or dual 33 MFlops
pixel processor

10 to 80 MBytes/sec network

Virtual Image Processing and Virtual
Data Base software

0 00 o

[

0O O o

Wide selection of disk storage capacities
from 1.4 GBytes to 90 GBytes

Wide range of sustained disk transfer rates
from 4.4 MBytes/sec to 70 MBytes/sec

Choice of fixed, removable, or
ruggedized disks

Integrated streaming 8mm tapes
CCIR 601 and SMPTE 125 compatible

VMEDbus, Qbus, Unibus, and PC/AT
bus interfaces

Call or write RCI to discuss your requirements

[N
AR Recogition Concepts, Inc

" IMAGING WITH SPEED
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341 Ski Way, P.O. Box 8510, Incline Village, Nevada 89450 (702) 831-0473 FAX (702) 831-8035



FRONT
THE END OF AN ERA

hat more can be said of the late Robert Noyce, president of Sematech, founder of Intel

Corp., holder of original patents on the integrated circuit, author, statesman, athlete,

husband. father? He was a Renaissance man in a modern age that encourages specializi-
I tion, not diversification: he excelled at everything he undertook.

But bevond the passing of a multitalented man, the death of Robert Noyce on June 3 marks the
end of an era. In the new age that's succeeding it, the once resplendent U. S. technology base and
educational system are increasingly being relegated to second-tier status. The U. S. population is in
creasingly ignorant of math and science, and few steps are being taken to improve that knowl
edge. Its technology base—once heavily supported by imaginative administrations that set goals
like reaching the moon in a decade—is being depleted by an indifferent leadership, just as igno-
rant of math and science as the rest of the population.

A nation is known by the ingenuity of its great minds. But today’s educational system, decimat-
ed by politicians willing to mortgage the future for military might, seems ill-equipped to supply
them. Think of the waste in human capital this policy has wrought. Think of how many more
Robert Noyces could have been nurtured to their full potential had this nation chosen to value in-
tellectual achievement as much as military machinery.

In a world preparing for the arrival of the 21th century, the industrial revolution has been won
and we are in the midst of the information age. In such an age, state-of-the-art technology is essen-
tial for any nation to maintain worldwide economic competitiveness. But our national leadership
balks at actively taking the next step, waiting instead for the unseen hand of competition to chart
the course of its industry. Robert Noyce leaves a nation much
less self-assured, much less willing to mount great enterprise
than the one he entered 62 years ago.

Once an cpicenter drawing cager, intelligent individ-
uals who flocked here 1o seek their fortunes, America
no longer has so strong a magnetic pull. Other na-
tions have centers of excellence that pull talent as
strongly: U. S. companics go to Japan for semicon-
ductor technology, Europe is increasingly becom-
ing the center of teleccommunications technology,
and superconductivity is being developed concur-
rently throughout the world.
East Asia, Europe, the USSR, and Eastern Europe
all have established national goals to engender
high-technology industries. What is the U. S. re-
sponse? To fail 1o establish a policy that engenders
educational excellence and technological development
would be a self-destructive act, the cquivalent of failing
to underwrite the development of a rail system a century
ago. It scems incumbent on those who knew Robert

Novce and admired what he stood for to redouble
their efforts to change the course of this nation,

10 alert its leadership to their shortsighted vi

sion of the future. And if this effort is not
enough, then perhaps it is time to replace
that leadership with one of greater
imagination and vision. B

\ et

]()NAH McLEOD
EDITOR
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PREMIER PCB
World class UNIX productivity.

Around the world, productivity is
the driving force in PCB CAD design.

World class UNIX productivity
for technical workstations is exactly
what you get with PREMIER PCB™
Together with the proven quality
that has made P-CAD the worldwide
leader in PCB design.

PREMIER PCB gives you the
power, flexibility and speed you
need to get your next product to
market faster. And with a high-level
user interface and end-to-end
integration that lets you complete
and verify your designs with more
efficiency - ina lot less time.

Worldwide networks mean a
mix of platforms, as well as shared
databases and libraries. That's why
P-CAD supports the transfer of data-
base files and libraries between DOS
and UNIX®-based systems. And with
network licensing, PREMIER PCB is
equally productive in workstation or
server environments.

P-CAD enhances your produc-
tivity with worldwide training and
support. You'll get fast answers from
our global network of Value-Added
Resellers, as well as our Technical
Support Center and hotline with a
24-hour electronic bulletin board.

P-CAD is a registered trademark and PREMIER PCB is 4 trademark of Pensonal CAD Svstems, Inc, ¢ ADAM is z registere trademak of CADAM INC. IBM is a regi rk znd RISC
registered trademark and SPARCstation s trademark of Sun Micrasystems, Inc, UNIX is a register-d tmdem.rk of ATT. P-CAD, 1290 Parkmoor Ave., San Jose, CA 95126, (dlﬂ)‘)’" 1-1300, FAX (438) 279-3752. ©1990 Personal CAD Systems, Inc.

Find out how you can boost your
productivity with PREMIER PCB ona
Sun® SPARCstation™ or IBM® RISC
System/6000™ Call P-CAD today
for your nearest reseller. We'll
send you a FREE copy of our
new applications booklet,
“PCB CAD Proven
Solutions.” Call toll-free:
800-523-5207. (n ca: 800- 628-8748)

I FROM CADAM, AN IBM COMPANY

Proven Quality For PCB Design
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COVER STORY PAGE 50

FEATURES

COVER: The great intangible
The electronics industry is preaching the
gospel of customer service, but can it be
converted into sales?

A whole new way of doing business
For chip makers large and small, the key 0
improved service is new, more intimate
relationships with their customers

Where service is a do-or-die proposition
In semiconductor production equipment
today, quality and reliability are necessities

PAGE 74

Europe, too, heeds the service call
The big electronics producers say their
well-established programs have an impact
on revenues

Ventura Gold
| Series

[ PR PR TEE I e
AT 2l

PAGE 31

Computers and PBXs: dialing a new destiny
Software interfaces that tie phone lines to
data bases are creating big markets

Japan Inc. makes room for entrepreneurs
Enterprising upstarts belie the myth of a
monolithic corporate society
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LETTER FROM

-

CONSUMER DISCONTENT, CRED

CRACKS IN T

HINGS ARE CHANGING
in Japan. Of course, change is
glacial and sometimes imperceptible in
this most subtle of cultures, but the
signs are there. Consider these hairline
cracks in the shell:
® Japanese consumers, perceiving a de-
clining standard of living, are voicing
discontent.
o Younger Japanese are discovering the
delight of the credit card.
e The traditionally high savings rate of
the general population is expected t0
drop in the next five years.
e Increasing interest rates coupled with
a labor shortage are changing the busi-
ness climate.

Japan watchers are keeping an €ye
on those factors as possible harbingers
of what's ahead as the century winds
down. And for the competitors seeking
cultural parity, the new attitudes are
important clues.

Discontent is rare in Japanese soci-
ety, where individuality is discouraged.
One is considered a member of a team
and is expected to sublimate personal
desires for the good of all. As one mid-
dle manager puts it, “No individual Jap-
anese would defy the government—or
the management.”

But the report about a declining liv-
ing standard from the governments
Economic Planning Agency goe€s
counter to that philosophy. The agency
links the perception to a feeling that
the economy is turning downward at a
time when Japan is struggling with its
role as a global superpower.

Also, the survey was taken “when
worries of the nation’s economic out-
look were at their peak following huge
losses suffered by the stock and curren-
cy markets. This also has played a role
in the drop of the index measuring
consumer confidence,” says an official
of the agency.

That's true, but even the powerful
Ministry of International Trade and In-
dustry, mighty MITI, is getting into the
act. It wants the government and cor-
porations to change Japanese society
so that more emphasis is placed on

TOKYO
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IT BUYING, HIGHER INTEREST RATES ARRIVE

HE JAPANESE SHELL

7
Aa
[ SR

Events in Japan may foreshadow basic change, but at Fanasonic’s
exhibition it was strictly big business as usual.

quality of life than on efficiency. MITI
is calling for a dramatic shift that
would see more of the natior’s wealth
used to improve people’s daily lives.

Some Japanese aren’t waiting. One
rend among young professionals that
is alarming their eiders is credit-card
use. “They rent two-room apartments,
then fill them with big-screen TVs and
other gadgets bought on credit,” says a
30-year-old economist.

That trend, coupled with the grow-
ing proportion of alder people in the
population, inevitably results in less
money in the bank. That is worrisome
t many in Japan because the high rate
of savings has enabled the nation to
build huge financial resources, a major
building block in its economic growth.
“The next five years may be fine,” says
Makoto Utsumi, a vice finance minister,
“but nobody knows what will happen
after that.”

At the same time, rising interest rates
are drying up the capital market for
small businesses as money is drawn to
safer, more lucrative investments. For
example, with the yield on 10-year Jap-
anese government bonds at 7.3%, up
from 4.2% at the end of 1988, why
look further for a good investment?

Then there’s the labor shortage. Uni-
versity graduates are heading for the
big, well-established companies at 2
time when each grad receives an aver-
age of three job offers. That leaves the
smaller firms, among them those from
the U.S., struggling to staff up.

Nevertheless, i's a mistake 10 as-
sume that the Japanese juggernaut is
slowing. The big companies whose
names have become household words
can still crush competitors with market-
ing on a grand scale.

For example, the $40 billion Matsu-
shita Electric Industral Co. recenty
took over the spanking new Japan
Convention Center outside Tokyo for 2
week to throw an invitation-only party
for itself and about 25,000 of its closest
friends. The format was a slick exhibi-
tion, a paean to Matsushita/Panasonic
in which about 600 products and pro-
totypes were arrayed for competitors,
customers, and other interested folk—
some of them flown in from overseas
for the occasion.

The extravaganza cost $5 million,
says a company spokesman. The re-
rm? “We expect it to result in $450
million worth of additional business,”
he says. @
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The Affordable Commercial Centigrid®

* Low cost sealed relay
* Functions in harsh environments

* Excellent price/performance ratio

Now look what we’ve done
for you. Just when you thought
you’d have to settle for less,
we’ve made Centigrid® quality
and performance available in an
affordable commercial/industrial
version.

Don’t get us wrong. This is no
cheap imitation. It’s the real
McCoy. You get all the advantages
you’ve learned to expect from the
Centigrid. You get a sealed relay
that locks out harsh environments.
You get the rugged uniframe con-

ACTUAL SIZE

struction, the tiny .14 sq. in. foot-
print, the low profile and direct
PC board plug in. But even more
important, you get the proven
performance of TO-5 technology
in a reliable, low power DPDT
relay with excellent RF charac-
teristics up through UHE

How did we do it? Automa-
tion, mainly. We designed and
built our own unique production
equipment which ensures quality
while speeding production. Our

microprocessor-controlled header
assembly system, for example,
automatically tests the sub-
assemblies while they are being
produced. This cuts down on
human error and assures built-in
reliability.

The Commercial Centigrid. It
gives you the benefit of a truly
excellent price/performance ratio.
Call or write today for complete
information.

“YCTELEDYNE RELAYS

Innovations In Switching Technology

Teledyne Relays, 12525 Daphne Ave., Hawthorne, California 90250 « (2:3) 777-0077/European Headquarters: W. Germany: Abraham Lincoln
Strasse 38-42, 6200 Wiesbaden/Belgium: 181 Chaussee de la Hulpe, 1170 Brussels/U.K.: The Harlequin Centre, Southall Lane, Southall, Middlesex,
UB2 5NH/ Japan: Taikoh No. 3 Building, 2-10-7 Shibuya, Shibuya-Ku, Tokyo 150/France: 85-87 Rue Anatole-France, 92300 Levallois-Perret.
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It hit the ground running.

“Roger, Falcon 20, you're cleared for
landing. Braking action advisory.
Ice on the runway.” The veteran
pilot of the cargo plane had landed
at Link Field before, but the tower's
report was a cold reminder that the
airstrip ended in a 75-foot cliff.

On touchdown, the jet skidded out
of control. Within seconds, it shot
off the cliff like a ski jumper and
tumbled down the steep embank-
ment, cargo flying in all directions.

Minutes later, rescue teams were
helping the pilot and co-pilot from
the wreckage. The pungent smell
of jet fuel filled the air, so crews
sprayed fire-retardant foam on
everything. Including an HP optical
attenuator which was on its way
to a customer.

Two days later, our customer
received the instrument. Fostering
little hope, their engineers ran rou-
tine tests anyway. The optical atten-
uator not only survived, it passed
all specifications.

Stories like this underscore why
engineering managers give HP the
highest rating for reliability. And
we're always improving. Our Total
Quality Control program has
increased the quality of our prod-
ucts ten-fold over the last 10 years.

So, when design and manufacturing
productivity are at stake, rely on HP.
Because you never know when

you'll have to hit the ground running.

There is a better way.

(bﬁ HEWLETT
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PIONEERS IN MEASUREMENT




Tiny Glitches
Lead to

Giant Wobbles

We take it for granted that the Earth rotates
stably on its axis and that the stars are fixed in
the sky above us.

Yet, Hipparchus discovered more than two
millennia ago that there were very
slight discrepancies in the meas-
ured positions of stars over the
years. Compelled to look further,
he found the difference to be
greater than what could be attri-
buted to error and analyzed it.

Hipparchus realized that the position
of the stars was actually shifting at a constant
rate, year after year. This was later shown to be
caused by the Earth slowly wobbling like a top
as it turned on its axis.

Stabilizing Today’s Communications

The slightest deviations can be extremely
important. In high-speed communications, tiny
errors can garble the whole message.

Anritsu specializes in the highest levels of
measuring accuracy for all types of communi-
cations. Anritsu supplies reliable test equip-
ment for sophisticated R&D, as well as daily
maintenance, in wire, radio and optical com-
munications systems.

Advancing on the leading edge of these
technologies, Anritsu provides practical an-
swers for any test-
ing need.

Continue the
tradition of pioneer-
ing with Anritsu.

Hipparchus

MP1608A 5GHz Pulse Pattern Generator
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ANRITSU CORPORATION
10-27, Minamiazabu 5-chome, Minato-ku, Tokyo 106, Japan
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Competitive Advantage

Matrox has redefined high-end price/performance for imaging in the 1990s.
The IMAGE Series board set provides optimized hardware resources and
complete software support to meet your most demanding applications.

Based on 12 custom gate arrays and a 120M byte/sec IMAGE expansion bus,
the IMAGE Series’ unique architecture delivers high performance imaging and

graphics and processes images in real-time.

No matter how complex the application, IMAGE Series gives you a competitive
edge with a spectacular combination of speed, flexibility and price.

® 640 x 480 or 1280 x 1024 resolution
® 36 bit planes

o X-Windows support

© Available on the AT, EISA and VMEbus

* 1000 MIPS pipelined processor
o TMS 34020 GSP

® Acquisition modules

® IMAGE software library

A1-IMAGE 4/790

Displaying the
inages of the
patiant

Processing the
images with
different
algorithms

Morphological

Opening of sixe
1

Pseudo coloring

SOBEL COMPASS GRADIENT

Call for a comprehensive information package:

1-800-361-4903

In Canada; (514) 685-2630. Matrox is a trademark of Matrox Elgctronic Systems Lid.
AT is a trademark of Intarnational Business Machings Corporation,

THE LEADER IN VIDEO MICROTECHNOLOGY
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NEWS

hen a company is

sinking more than
$13 million a year into solar
cell R&D, and has come up
with a way to make arrays
of amorphous silicon cells
extremely flexible, it wants
to demonstrate the com-
mercial value of its work. In
the case of Sanyo Corp., the
opportunity is coming with
the flight of an ultralight,
solar-powered aircraft from
San Diego, Calif., to Kitty
Hawk, N.C.—2,000 miles
in all. The trip is expected
to take seven days.

The horizontal surfaces
of the plane, called Sun-
Seeker, will be covered
with arrays of Sanyo’s
Amorton amorphous cells.
Energy will be stored in
nickel-cadmium  batteries
aboard the craft.

FRONT
SANYO THINKS TS CELLS WILL FLY

;3‘»\7 =

Arrayed on the wing of the ultralight aircraft
SunSeeker are the Sanyo amorphous solar cells.

A Sanyo spokesman says
that the project marks the
first time that amorphous
solar cells have been ap-
plied to a thin, transparent
film. This makes them very

efficient for their weight. In
fact, conversion efficiency
is just 5%, versus 7% for
glass versions. but “conver-
sion of 200 mW per gram
makes it the most efficient

AMP LENDS ITS MUSCLE TO ‘PAPERLESS DOGUMENTATION

AMP Inc’s decision to de-
liver 2d and 3.d graphical
models of its line of connec-
tors on compact-disk read-
only memories compatible
with Mentor Graphics Corp.
workstations perches  the
Harrisburg, Pa., connector gi-
ant squarely at the cutting
edge of its industry. It also
gives Mentor, the Beaverton,
Ore., design-tool vendor, a
headstart in a new market
niche: automating the design
of system-lcevel cabling and
wire harnesses.

But the implications go
even further for Mentor
Graphics. Having a $2.8 bil-
lion company like AMP
weigh in on the side of elec-
tronic delivery helps validate
the “paperless documenta-
tion” strategies announced
earlier this year by Mentor,
Hewlett-Packard, and IBM.
And as CD-ROM drives be-
come more commonplace,

the barriers for other storage-
hungry technologies, such as
multimedia [Electronics, Feb-
ruary 1990, p. 48], inevitably
will drop to the point where
they can become practical
enough for widespread com-
mercial utilization.

AMP’s adoption of the
Mentor software also helps

to spotlight one of the major
lingering problems that are
associated with use of CD-
ROM. The lack of an industry
standard for hypertext soft-
ware means the CD-ROM
connector libraries can be
used efficiently only with
Mentor's Cable Station de-
sign tool. @

energy source in the
world,” says Yashio Kishi,
general manager of Sanyo’s
Functional Materials Devel-
opment Center in Tokyo.
What's more, he says,
amorphous cells consume
less energy to manufacture,
use less material, can be
used over large areas, and
are flexible enough to be
applied to virtually any
shape surface.

The present conversion
efficiency is sufficient for
commercial use, says Kishi,
but today’s cost of materials
is still too high. Neverthe-
less, commercial use is a
year or two away, says Ki-
shi; the first application
probably will be a portable
power source. The compa-
ny also envisions Amor-
ton-powered  camping
equipment, auto air-con-
ditioners, and entertain-
ment equipment.

And for the bluesky fu-
ture, Kishi points out that if
solar cells were spread over
4% of the earth’s area, they
could supply all the power
that the world’s population
would need. For those
keeping score, that's the
equivalent of 1.4 X 10"
kiloliters of oil yearly. @

CONGRESS TAKES ON BUSH IN HIGH-TECH FUNDS BATTLE

Battle lines berween the
Bush Administration and
Congress on a national agen-
da for the electronics indus-
try are growing sharper. On
one front, the Commerce De-
partment has reported again
that the U.S. is losing tech-
nology ground, but refuses
to waver from its hands-off
the-industry policy. On the
high-definition-TV front, con-
gressional Democrats are in-

troducing legislation that
would create an HDTV strat-
€gy commission.

The Commerce Depart-
ment’s report concludes that
Japan could pass the U. S. in
total electronics production
by 1994, but nevertheless
suggests only long-term solu-
tions. These include adopt-
ing a permanent research-
and-development tax credit,
remolding antitrust policy to

fit a global economy, and
acting against unfair trade
barriers abroad.

The Democrats’ package
earmarks $50 million of the
Pentagon’s budget specifical-
ly for HDTV, $200 million for
small companies doing high-
tech research, and $100 mil-
lion to create a new Com-
merce Department program
for advanced technologies
such as HDTV. @
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they come with
raCing stripes?
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The world’s most up-to-date production \
technology delivers leading-edge ULSI circuits
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AMP TBC (Twin-Beam Contact) the heart of the TBC Connector
Connectors steal the show for high- represents the very best of AMP
density, high-pin-count affordability.  engineering—the greatest economy
Three- and four-row versions deliver of material consistent with design
compelling performances in 32 to excellence. It provides two-point contact
540 position roles. (with gold-over-nickel plating), and
The twin-beam receptacle at the BeCu base assures high normal
forces of 50 grams/contact (end of life
minimum) for solid dependability.
There’s more here than economy,
though. Tightly controlled, short point-
1 of-contact geometry allows two levels

AMP and AMP-HD| are trademarks of AMP Incorporated.

........

of mating for make-first
break-Jast sequencing of
power and ground pins.
The same design
reduces insertion

Two levels of sequenced mating allow
“*hot” eonnect/disconnect. Compliant
pin option for solderless pcb insertion.
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Unique twin-beam receptacle de-

E affordable high-density connector.
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on long. (Coming soon: TBC Plus
Connectors, with six rows of contacts
and three levels of sequencing.)
AMP TBC Connectors are
fully polarized, with closed-entry
design to eliminate stubbing, and they
come in high-temp materials ready
for vapor-phase and IR reflow
soldering.

And TBC receptacle assemblies
intermate with our popular AMP-HDI
pin header assemblies, to give you
immediate daughter card cost-reduc-
tion, without redesign.

Call 1-800-522-6752 and ask about
the AMP TBC Connector Series.
AMP Incorporated, Harrisburg, PA
17105-3608.

AN Interconnecting ideas
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Actila'l output

20 WATTS

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.
Introducing NDI DC-to-DC converters that meet an unprec-
edented combination of military design demands. Plus
having the highest power-to-volume ratios of any full-mil
qualified products.

Mil/Pacs come in 20W, 35W and 50W configurations,
with single (5, 12, 15,24, 28V) and dual (x12V; £15V) outputs.

They handle a wide 14V to 31V range of input. And

operate at temperature extremes from —55°C to +100°C.
Mil/Pacs are designed with a field-proven topology that’s
been verified by rigorous environmental stress screening.
They're available with MIL-STD-2000, or without. Either way,
the specs are worth reading.
Just write us at 2727 S. La Cienega BI, Los Angeles, CA
90034. Or call (213) 936-8185.

abbott

WHEN RELIABILITY IS IMPERATIVE.
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WORLDWIDE

BM, HEEDING THE COMPLAINTS,
15 GHANGING ITS HAUGHTY WAYS

THE NEW BIG BLUE

BY LOUISE KENOE

HERE'S A “NEW” COMPU-

ter company in town, and by
its own proclamation, it's dedicating it-
self to customer service. “The new IBM
is customer-driven,” declares Jack
Kuehler, president of the $63 billion
computer giant. IBM Corp. has begun
a metamorphosis, he says. From here
on in, “IBM's direction will be set by
the needs of its customers,” rather than
by the advance of information-process-
ing technology.

The change in direction comes at a
time when a new passion is sweeping
the electronics industry: customer ser-
vice. It is changing the way many com-
panies do business (see p. 50).

For Big Blue, customer service has
become far more than a corporate slo-
gan. Meeting the needs of its custom-
ers—from individual computer users to
industry groups—has become the cen-
tral tenet of a far-reaching plan to trans
form the corporation. Ultimately, IBM
aims to emerge as a leaner, more re-
sponsive company focused on “solution
selling” and measuring its success in
terms of customer satisfaction as well as
increased market share and sales.

As part of the new service doctrine,
the company, headquartered in Ar-
monk, N.Y, wil now incorporate
third-party hardware and software into
products to create turnkey solutions for
particular clients. And it's heavily in-
volved in systems integration [Electron

MARKET-DRIVEN QUALITY

THE
CUSTOMER
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iBM’s cusiomer-oriented plan involves the company in the areas of
systems integration, third-party solutions, and facilities management.

4

ics, April 1990, p.85) and in facilities
management, including a unique deal
with Eastman Kodak Co. which has
Big Blue working side by side with
rival Digital Equipment Corp.

The impetus for change is coming
from the top, fueled by the computer-
industry slowdown and by customer
grumbling. It all began three years ago,
when chairman John Akers initiated a
broad analysis of IBM's business after it
became apparent that the buoyant
growth of the early 1980s was over. He
drew in more than 100 of the compa
ny’s major customers.

“They were brutally honest,” recalls
Douglas Sweeny, chief corporate strate-
gist and a close aide to Akers. IBM
learned that its customers were far
from satisfied. They complained that
applications software was lacking, that
software development tools were inad-
equate, that integration of IBM's differ-
ent computer product lines was diffi-
cult, and that systems were hard to
use. Most significantly, IBM found that
corporate computer users were ques-
tioning the real value of information
technology in improving productivity.

Faced with this stark evidence, IBM
adopted, in January 1988, a new “mar
ket-driven” strategic plan. Shattering
the complacency of senior IBM manag-
ers, Akers told them, “We are the big:
gest, but not the best” in the computer
industry. IBM’s first point of attack was
to reduce the bureaucracy: the corpo
rate staff has been cut drastically, from
about 7,000 two years ago to just
1,800. Thousands of former administra
tors have been moved into the field.
The upshot is that “within the U.S.
marketing organization, more and
more accountability, autonomy, and
authority are moving down to arca
managers, and a lot of that is passing
right through to the sales branches,”
says Sweeny.

IBM has also created a new “line-of
business™ structure with divisions fo-
cused on several significant industry
sectors and responsible for building up
applications-software bases and creat-
ing what IBM calls “business solu-
tions.” “Our objective is to be close to
the customer, to understand his re
quirements, and to be much more re
sponsive to them in terms of mecting
those requirements,” says Marvin

ELECTRONICS o JULY 1990
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Mann, president of the Services Indus-
tries Sector, one of five industry-specif-
ic groups. And since the dearth of ap-
plications software has long been a
customer complaint, [BM is increasing-
ly turning to third parties for solutions.
“We cannot do everything alone,”
Kuehler says.

All these efforts have made an impact
on customers. “They [IBM] are far less
arrogant than they used to be three or
four years ago,” says Carmine Vano, vice
president at Bankers Trust Co., New
York. The company is far more respon-
sive as well, he adds. “They have
slimmed down their bureaucracy,” says
Vano, “but they still have a long way to
go, they still have too many layers of
management between the customer and
the chairman.”

IBM acknowledges that it is only
part of the way home. As the company
embarks upon Round Three of its
transformation plan, it is attempting to
directly renew its focus on the custom-
er, says Sweeny. One way of bringing
the giant corporation closer to the cus-
tomer is making changes in the sales
and marketing setup. Sales managers

are being given the opportunity to
form close, longterm relationships
with major customers, instead of being
“promoted” to new territories or ac-
counts every couple of years. IBM is
also adjusting its training schemes and
incentives to reward specialist sales-
people. “They have got to be more like
business consultants,” says Sweeny.

Service is a top priority for today's
computer buyers, says William Zach-
mann, president of Canopus Research,
a Duxbury, Mass., consulting firm for
the computer industry. Good service
more and more is becoming a vendor-
selection criterion used by potential
customers, he says. “All of the tradi-
tional vendors have pushed that sort of
thing,” Zachmann says. “Service has
become a big focus of attention lately,
so vendors are putting more public
emphasis on it”

The game plan has been worked
out. Now Akers is urging IBM execu-
tives to “pick up the pace” of change.
“We need to have a greater sense of
urgency,” he told them at IBM's annual
strategy meeting this spring. @
Additional reporting by Lawrence Curran
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VOICE RECOGNITION

GIVE AND TAKE

A MACHINE
TALKS BAGK

BY JOHN GOSCH

MACHINE THAT NOT

only listens to continuous hu-
man speech and talks back in complete
sentences, but also enters into a dia-
logue with the speaker? That's not sci-
ence fiction but is close to reality—at
least as a demonstration model of a
database inquiry system.

With that development, researchers
at Philips International NV in the Neth-
erlands and Siemens AG in West Ger-
many have fulfilled a promise made
three years ago: to come up with a
system that, at close to real time, re-
sponds to a spoken input, asks
counter-questions, and is spcaker-adap-
tive, which means it understands any-
one who speaks to it. The result is the
Spicos 2 system, successor to Spicos 1
[Electronics, April 30, 1987, p. 39].

Besides combining speech recogni-
tion and speech synthesis with a dia-
logue facility, Spicos 2 works on the
basis of its knowledge of sentence and
word meanings. For example, the sys-
tem does not corrupt the word
Worcester with incorrect stress and
vowels. It also correctly emphasizes a
word, as in “not this but that.”

The system is a truly across-the-bor-
der cooperative development effort,
with researchers in three countries par-
ticipating. Involved are scientists at the
Institute for Perception Research (IPO),
a laboratory shared by the Philips Re-
search laboratories and the University
of Technology, both in Eindhoven, the
Netherlands.

Also taking part are experts at the
Siemens Corporate R&D Laboratorics
in Munich and at Philips research labs
in Hamburg, West Germany, and in
Brussels, Belgium. These companics
have given the system its name—Spi-
cos derives from Siemens Philips IPO
Continuous Speech.

“If Spicos 2 is compared with devel
opments in this field elsewhere in the
world, the system is in the forefront,
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IEEE-488 (HP-1B, GP-IB)
device with our cards, cables, Ve
and software for the PC/AT/386,

EISA, MicroChannel, and NuBus.

/

the machine. The system also un-
derstands other speakers’ voices af-
ter a two-sentence training period.
Guided by a language model, Spi-
cos 2 recognizes only grammatically
correct sentences. This is unlike
the speech recognition equipment
based purely on acoustic evidence
and easily producing a sequence of
words without meaning and logic.
Spicos 2 also brings a tenfold im-
provement in system response—
that is, the time it takes to analyze
each word in a query, go through
its files, and come up with an an-
swer. While Spicos 1 responded in
about 100 times real time, or 300 s,
for Spicos 2 it's only 10 times real
time, or 30 s. (Realtime response
for most humans is considered to

and in certain respects can even be
called unique,” says Don Bouwhuis,

a chief scientist at Philips and head
of the project’s dialogue part at IPO.
“In future research we still must
consider the human factors: does
the system meet the user's wishes.”

In addition to that, Spicos calls
for much more work before it will
become a commercial system secll-
ing at a reasonable price. “A version
that can be integrated into a person-
al computer and costing around
$600 could be ready by the mid-
1990s, provided that low-cost pro-
cessor chips with a computing pow-
er of 50 million to 100 million in-
structions/s are available by then,”
says Harald Hoge, manager of the
project’s 16-person team at Siemens

You get fast hardware and
software support for all the
popular languages. A software
library and time saving utilities
are included that make instrument
control easier than ever before.
Ask about our no risk guarantee.

cate with one another.

For example, if a user discusses John-
son and Mayer with the system and then
asks, "Did he attend meetings on the dia-
logue system?,” Spicos 2 docs not know
who is meant by “he.” So the systcm asks
“Whom do you mean by ‘he,” Johnson or
Maver?” The speaker then replies, clarify-
ing his intention.

Thus, the system is capable not only of
dialogue but also of interactive climina-
tion of double meanings. Another feature
is that the user can refer to carlier ques-
tions in the dialogue. All this calls for a
large measure of system intelligence, of
which knowledge of grammar and the
meanings of words are only two aspects.

At the present state of development,
Spicos 2 consists of three workstations-
one from Texas Instruments Inc. and two

from Sun Microsystems Inc.—using
special Siemens-developed hardware
such as application-specific ICs. In addi-
tion to spoken inputs and outputs, it
accepts written inputs and delivers
written outputs.

A question spoken into the machine
first passes through the speech recogni-
tion section. It is then sent in coded
form to the dialogue scction. Typed
questions enter this section directly. An
answer from the system can either be
displayed on a screen or given audibly
by a loudspeaker via the speech syn-
thesis section.

Future work will aim at an English-
language version, bringing the system
response to straight real time, and mak-
ing it truly speaker-adaptive so that the
system can work with anybody’s voice
without training. @

in Munich.

At present, the Philips and Siemens
researchers are working to complete
Spicos 2—demonstration models could
be ready around midyear, Hoge says.
Compared to Spicos 1, the new system
offers a big improvemem in functional-
ity. The prime addition is the dialogue
handler, cnabling the user to engage in
a conversation about the question that
was asked to clarify his intentions.

In contrast to its predecessor, Spicos
2 is no longer speaker-dependent only.
It's speaker-adaptive too. After two de-
fined sentences. each with five to sev-
en words and containing certain vocal
characteristics, arc spoken into it, the
system adapts itself to the specaker’s
voice and recognizes it reasonably
well. Its voice-recognition capability im-
proves the more the user speaks into

be about 200 ms plus the time it
takes to utter the words.)

The system’s vocabulary size of
1,150 words may seem rather small.
But even so, it allows its language
model to cope with a staggering 1
trillion different five-to-seven-word
questions. The present vocabulary
contains words used mainly in an
engineering office environment. The
current system’s working language
is German.

A dialogue in a conventional
speech- recognition system is simply
a question posed by the speaker
and an answer from the machine. It
then stops. Spicos 2, however, in
true dialogue fashion, reacts to
questions in much the same way as
humans do when they communi-

Free:
Informative
catalog 800-234-4232
Applications help (617) 273-1818
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SOFTWARE

OLDER PG8 GET A NEW LEASE ON LIFE
AS WINDOWS 5.0 MAKES ITS DEBUT

A SQUEEZE ON APPLE

BY LAWRENCE CURRAN

HE GLARE OF

the spotlight is
focused on Apple Com-
puter Inc., Cupertino,
Calif,, and its expected
response  while the
computer industry’s ap-
plause still echoes for
Microsoft Corp.’s long-
awaited Microsoft Win-
dows graphical environ-
ment version 3.0.

Windows 3.0 is soft-
ware that converts a
garden-variety key-
board-character-based perscnal com-
puter into a much more versatile
graphical machine.

Introduction of the $149 package by
the Redmond, Wash., software giant
puts icons for simpler application exe-
cution at the disposal of users of al-
most 30 million older 286- and 386-
based personal computers that run the
MS-DOS operating system, substantially
extending their life.

Until now, many personal computer
users have been willing to pay the
higher price for an Apple Macintosh
because it's easier to use than lower-
priced MS-DOS-based IBM Corp. PCs
and their clones. But the immediate
availability of Windows 3.0 also neu-
tralizes the ease-of-use argument for
the Macintosh graphical interface vs.
the more cumbersome commands re-
quired to use MS-DOS machines.

For those more comfortable using a
mouse, Microsoft is also offering 3.0
with its 400 Series Microsoft Mouse as
a $225 package that should further en-
hance the appeal of 3.0 in competition
with the Macintosh. A $50 upgrade to
version 3.0 is available to users of Mi-
crosoft Windows 1.x, 2.x, Windows/
286, and Windows/386.

Tom Willmott, a vice president and
computer industry analyst at the Aber-
deen Group, a Boston market research
firm, points out that Windows 3.0 “ex-
tends the life of a huge number of
installed 286 and 386 workstations and
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PCs—perhaps 27 million of them. This
gives those users the option of upgrad-
ing with a graphical user interface to a
true multitasking system for a lot less
money than they'd have to pay” for a
system with 8 Mbytes of memory to
run the OS/2 operating system with
Presentation Manager.

Willmott adds that Apple will have
to respond with a lower-priced, higher-
performance computer: “There’s no
room for another '$7,500 Macintosh
built around the 68020,” he says.

Microsoft's target entry-level system
for Windows 3.0 is a PC with 1 Mbyte
of memory. A PC must have MS-DOS
version 3.0 to be able to run Windows
3.0. The software includes a new mem-
ory-management scheme that enables
any application program to run faster
than under earlier Windows versions,
and also overcomes the 640-Kbyte limi-
tation of DOS machines.

Windows 3.0 can accommodate any
of the more than 700 applications that
run under earlier versions, and more
than 30 vendors of IBM-compatible
PCs have announced they will offer the
package with their computers.

Version 3.0 also supports broad
PC networking by including stan-
dardized interface software to de-
vice drivers for a wide range of net-
works, among them Microsoft Net-
works and LAN Manager, IBM’s LAN
Server, Novell Inc.’s NetWare, and
Banyan Systems Inc.’s Vines. @

PICO POWER

INDUCTORS

PICO’s Ultra-Miniature
Power Inductors are ideal for
Noise, Spike and Power Fil-
tering Applications in Power
Supplies, DC-DC Converters
and Switching Regulators.

e QPL standards available
MIL-T-27/356

e Temperature range —55°C to
+130°C

® All units are magnetically shielded

o All units meet the requirements
of MIL-T-27 (TF5S04Z2)

e Minimum possible size

e Split windings

® [nductance values to 20mH with
DC currents to.23 amps

PICO manufactures complete lines of
Transformers, Inductors, DC-DC Converters
and AC-DC Power Supplies

Delivery—
stock to
one week

Electronics., Inc.

453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552
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Intelligent
Data
Acquisition

DAP 1200™

Data Acquisition Processor™
for IBM PC/XT/AT/386

Microstar’s DAP™ manages the entire
data acquisition and control interface
inside a PC. Onboard intelligence in
the DAP speeds development and
increases performance.

» Onboard intelligence: 80186
coprocessor

» Acquires analog and digital inputs
to 156,000 samples/seconds

Buffers and processes input data

« More than 100 commands without
programming

- Commands include: Average,
Scale, Peak Detection, Logic,
Integration, Differentiation,
Thermocouple Linearization,
Closed Loop Control (PID), Event
Detection, Auto-Range, Waveform
Generation

» FFT and FIR filtering without
programming

» Custom commands may be written
inC

DAP 2400™ also includes:

+ 10 MHz or 16 MHz 80C186

» 20 MHz DSP56001 for 10 MIPS
digital signal processing

» Acquires analog and digital inputs
to 235,000 samples/seconds

» Updates analog or digital outputs to
250,000 values/seconds

+ Performs 1,024 point complex FFT
in under 10 milliseconds

+ Executes FIR filters in less than 200
nanoseconds per tap

Call for FREE Demo Diskette

Microstar (206) 881-4286
2863 152 Ave. N.E.
Redmond, WA 98052
LABORA’[ORIES“' Fax (206) 881-5494
CIRCLE 200
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BY PETER FLETCHER

LIVE SINCLAIR IS AT IT
again. The indefatigable Sir
Clive now says he is going to “bring
parallel computing within reach of ev-
eryone” with a radical processor chip
from Sinclair Research Ltd. of London.

Sir Clive says the design objectives
include processing 200 million instruc-
tions per second, and emulation of any
standard processor—including those
from Intel Corp. and Motorola Inc.

“There are single-processor com-
puters and there are parallel arrays,”
he says. “Our new chip is designed
to do both.” He classifies it as a
“hyper-RISC" processor. A feature is
“Transputer-like” communications
ports that will allow any number of
the chips to run in parallel.

“It’s a full custom chip, not a gate
array, with a lot of new technology.
It has custom RAM and custom
ROM, and both are far faster than
anything that has been done be-
fore,” says Sir Clive.

“Its basically a 32-bit chip,” he ex-
plains. “We have put a lot of work into
making fast adders and other process-
ing elements, and especially on-chip
RAM. We designed it to have a 3-to-4-
ns access time. The chip handles its
own memory management,” Sir Clive
says, “and has on-chip video drive and
input-output circuits, so it's truly a one-
chip solution.”

Sir Clive says that “various tricks”
allow efficient use of external RAM: "It
accesses external memory in page
mode. That way it can address multiple
banks of memory using just 32 pins
and there is no limit on the amount of
memory it can handle,” he states.

The technique also provides very
fast access to program instructions, Sir
Clive says. “We can pull off instructions
very, very fast because they are only 8
bits long and we can queue them on
the chip. Also on the chip we have a
very-high-speed ROM for subroutines
that can store macros.” This on-chip
ROM code is what will give its emula-
tion capability, Sir Clive says—the chip

COMPUTERS

HATS THE PROMISE OF CLIVE SINCLAIR
AND HIS HYPER-RISC' PROGESSOR

PARALLELISM FOR ALL?

could be set up to use the same in-
struction code as industry-standard
CPUs. “We will do with software what
others do with hardware,” he asserts.

Other features used to increase
speed, hold power down, and keep
the chip within a 300-by-300-mils die
area include the use of “stacked, bal-
anced logic.” The design uses logic
swings of just 100 mV and claims an
equivalent switching speed of 100 ps,
although that is achieved by stacking
multiple instructions in ROM.

“And on top of that we are using
self-timing. It's self-clocking and it runs
at its own speed. When it talks to the
outside world it's clocked, but internal-
ly it runs as fast as it can. And that is a
considerable advantage. Normally you
design for the slowest possible gate so
everything else runs a lot slower than it
could do.”

Key technology for the device is a
1.0-pm version of the collector diffu-
sion isolation (CDI) low-power bipolar
process developed at the Manchester,
UK, laboratories of Plessey Semicon-
ductors—work that was started by Fer-
ranti Electronic Components Ltd. be-
fore its 1987 merger with Plessey.

“We could not make this chip with
CMOS because the charge and dis-
charge times are too high to get the
speed and the power consumption
would be far higher than the bipolar
device,” says Sir Clive. “So this really
does have a huge advantage over
CMOS. Plus, of course, there are far
fewer mask layers in the process—
the minimum is five for CDI but of
course there are several metal layers
so its around nine—still very low
compared with modern CMOS, per-
haps half the number.”

No introduction date has been set
because the chip, now in first silicon,
must go through a few more silicon it-
erations. However, Sir Clive says he in-
tends to offer the design for licensing
and the device for general sale. What
Sinclair Research intends to use it for is
a closely guarded secret—but the hints
are that it is a mass-market personal
computer application. @
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@National

Semiconductor

‘Everyone today i
and digital on the same chip-bu
Thats product, not promises.”

HOW NATIONAL SEMICONDUCTOR
IS HELPING YOU MAKE SYSTEM-PERFORMANCE
BREAKTHROUGHS IN THE 1990s.

Grabam Baskerville, National
Semiconductor’s Vice President,
Linear Product Development, and

Charlie Carinalli, Vice Presi-
dent, Integrated Systems Group, talk
about the challenges of mixed
analog+digital technology.

Breaking the

ISDN logjam at the
U interface.

“This may be the most tech-
nically complex integrated-analog-
and-digital device ever designed.
It's our TP3410 U-interface trans-
ceiver for ISDN’

“It’s the missing link that
allows the twisted-pair telephone

custom Livear ASICy

network to carry simultaneous
voice and high-speed data across
the subscriber loop to the telco
central office”

“It's all CMOS, for high density;
low power, and scalability— it's at
1.2um, but we're already planning
a shrink to 0.8um?”

“And we can control that shrink
because we designed the die in
modules, separating the analog and
digital functions. We even gave
them their own power and ground
supply pins to isolate the noisy
rail-to-rail switching of the digital
from the sensitive circuits of
the analog”

“Over 100K transistors with a
single +5Vsupply; all in a 28-pin
DIP that dissipates 300mW. Nobody
else has a solution this advanced”

A, D Conrerter

ACTIVATION

CONTROLLER, HYBRID BALANCE
FRAMING, ANALOG  FILTER, RECENVE
SCRAMBLING CONTROL  FILTER, AGC
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DIGITAL -l ANALOG
Setting a new
standard in Ato-D
conversion.
“Our ADCI1241 is another

example of our unique strength

in combining complex analog and
digital functions on the same
substrate’’

“It has an analog front end for
data acquisition, but then we've
implemented a powerful self-cali-
bration function in digital. During
each conversion, it performs a
self-correction cycle, reducing non-
linearity errors to less than =12 LSB”

“So we get 12-bit-plus-sign
resolution with an accuracy that's
guaranteed over the full mil temp
range. Nobody else can do this”

Fiard sk
Synchronizer/ ENDIEC
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Pushing the limits of
PC integration.

“Here again, in our new Super
1/O chip, PC87310, we've integrated
analog and digital to a level that’s
never been achieved before”

“Industry-standard floppy-disk
controller and UARTS, a parallel
port, IDE hard-disk address
decode,..”

“With analog PLLs in the floppy
controller for pulse detection and
data separation”

“All-digital is easier to build,
but the performance suffers. And
that’s not a compromise we're
willing to make”’

Meeting our customer
demand for mixed
analog+digital ASICs.

“We call this CLASIC — Custom
Linear ASIC. We use standard-cell
methodology and optimized pro-

cess technologies to offer high-
performance VLSI solutions com-

g il foryears.

bining analog and digital functions”

“The CLASIC library right now
has more than 500 analog cells and
a good selection of digital building
blocks”

“But again, it’s not just func-
tions, it’s processes. We can fab
in the process best suited to your
design — linear bipolar, linear
CMOS, BiCMOS?”

“True customer focus!’

continued next page
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The challenge of integrating
analog and digital functions
onto the same chip.

“The demand for mixed analog+
digital really is customer-driven. Our
customers need to build systems
with higher performance because
their customers are demanding it.
Because their applications need it”’

“And the way to achieve higher
levels of performance is through
higher levels of integration. Which,
at the chip level, ultimately demands
that analog and digital functions
be pulled together onto the same
substrate”’

“And this is like trying to merge
two incompatible universes”

“Digital's goal is smaller, faster,
denser. The world turns on lith-
ography It lives for the shrink”

“Analog, on the other hand, is
concerned with precision, linearity,
dynamic range, bandwidth, phase
shift, component matching, micro-
voltage sensitivity And it simply
can't tolerate the clanging rail-to-
rail switching noise of
digital”

Meeting the challenge
with world-class products.
“Our U interface is a perfect
example of how difficult this really

is. ISDN is digital, but it has to
operate over the existing telephone
wiring using analog signals. And

there’s only one
twisted pair. So your
transmit and receive
signals appear on the
same terminals. You &
send 160Kbits/sec
digital pulses at 2.5V
and it has to travel
maybe three or four §
miles over the sub- &3
scriber loop without
repeaters or ampli-
fiers. Over that dis-
tance, you're getting
up to 40dB attenua-
tion, so it arrives at
about 25 millivolts.
So the problem is, ,
how do you pick that §&
signal out of all the
noise and the local
transmit signal, which
is 100 times more powerful?”

“You need low power, so if you
tried to do it just with analog filters,
it would be too complicated and
toO sensitive to process variations.
But if you tried all-digital, it would

be too complex to compensate
for the limitations of the
analog front end. So we com-
bined analog filtering and a 13-
bit A-to-D converter onto a single
chip with dedicated DSP”
“The point is, we did it”

Meeting the challenge
with world-class analog
and digital designers.

“Building something like the
U-interface transceiver demands
some of the most sophisticated
design techniques in the world”

“And not only are the individual
analog and digital functions diffi-
cult to design, but then you have to
integrate them onto the same chip”

“So you need world-class
digital designers, world-class analog
designers, and strategic partners
who know how to work together”

“We've got them all. And they’ve
been working on joint designs for
many years”’

“That’s how we do it”’

Meeting the challenge
with world-class process

technologies.

“Another problem for chip
designers is that they are limited to
the process technologies available
to them?”



“But, because of our heritage “But already our

in both analog and digital, we've ASIC Division has
developed probably the broadest used our DA4 tools to
range of process technologies introduce significant
of any company in the industry; new standard cells,
including bipolar, CMOS, and some of which allow
BiCMOS” high-voltage outputs

“We employ a ‘core-process’ to be combined with Sy
concept. We have six basic core +5V CMOS to 30,000 freee
flows, then we add modules for gate densities”’ R
specific functions” “So now, for ex-

“We can take our advanced ample, you can put
M2CMOS core, for example, and logic, RAM, ROM, or
add a bipolar module. Or a linear EEPROM on the same !
capacitor module. Or EEPROM.Or  chip with D-to-A
we can do a bipolar core with a converters and high-
CMOS module. Or we can go to voltage drivers” *
BiCMOS. Or LFAST or LMCMOS or “No one has ever ..
DMOS or JDMOS?’ done this before”’

“The key is, our designers have “And it's only the
the freedom of selecting the best beginning”

combination of processes for every :
analog and digital chip. The appli- .PU[UHgT the
cation drives the process choice. pride of National

Not the other way around” to work for you.
Meeting the “The point s, our
: customers need
challenge Wlth world-class mixed analog+digital capabilities. svstem solution for them. Or we
deSlgﬂ tools. And we can offer that to them can work with them at a particular
“When you try to put analog today We can integrate acomplete  phase in their design. We have the
and digital together, right products, the right processes,
all the existing simu- PV the right tools, the right people.
CORE = , . ..
lators, place-and- PROCESSES wowes: 4 And we're putting all of it just a
route CAD software, simple phone call away”
and behavioral CMOS o,/ BICMOS
’ 1-800-NAT-SEMI, Ext. 30
models fall apart” EPROM / \
“So we've devel-
oped our own. And e .
we're working closely A2 J g sNatlodngI
with one of the Sx&% - BNLR emiconductor
. y p (ASPECT)
world’s leading CAD- & (LMCMOS) '
tOO]S Companies 1o \ Y N '-’-';‘/ BIPOLAR © 1990 National Semiconductor Corporation
create a urliversal, \ Fe St / 4 LINEAR ) PC ‘AT is a registered trademark of Intemational Business
o £ {LFAST) “'s Machines, Inc. LFAST s a registered trademark and ASPECT,

end-to-end design

- ot CLASIC, DA4, LMCMOS, and M2CMOS are trademarks of National
environment’’ &

Sericonductor Corporation.
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All I'm doing is applying
technology to solve the worla
human commurications.”

HOW NATIONAL SEMICONDUCTOR IS
HELPING YOU MEET THE CHALLENGES OF NEXT-
GENERATION DATACOM AND TELECOM SYSTEMS.

Mike Evans, National Semi-

locked loop onto a single chip that

conductor’s Director of Strategic
Applications, Integrated Systems
Group, talks about applying high-
performance VLSI solutions to
communications problems.

Achieving single-chip
integration for IEEE 802.3
local area networks.

“We're already a generation
ahead in Ethernet chip design.
We're the LAN market leader and
the de facto standard in the in-
dustry. And now we've set a new
standard in analog and digital

integration with SONIC, for‘Systems-

Oriented Network Interface
Controller’ It combines a controller,
an encoder/decoder, and a phase-

delivers a data rate of 10Mbits
per second.

“It’s the first device that imple-
ments all 802.3 network manage-
ment functions. And the first
capable of embedding the Ethernet
control functions in 32-bit com-
puter systems. High performance,
low power, small footprint”

Setting the pace for
tomorrow’s fiber-optic
solutions with FDDI.

“This is a quantum leap from
Ethernet. Fiber Distributed Data
Interface. It's the backbone of next-
generation LANs. And it delivers
at an incredible 100Mbits per sec-
ond, and with an incredibly low
bit-error rate. We have a four-chip
set,one in CMOS, three in BICMOS.

ur BiCMOS gives

O
m % us the bipolar

3270 Commumcartons
Processor

speed necessary for these data rates,
with the CMOS density for high-
speed logic functions. And we're
already adding a fifth chip — a high-
performance system interface.

This is the frontier— and we're right
on the edge of it”

Creating the world’s
first analog programmable
CODEC/filter.

“Here’s another example of
how we're building on our leader-
ship position. Our COMBO [,
combined coder/decoder and filter,
is already on nearly half of the
non-captive analog linecards in the
world. But the telecom market
needs higher performance and
more flexibility, so we've given

"NEE! i

COMBO Series




he worlds most advanced
s MOSt ancient problemi:

them the COMBO 1. Second-
generation, proven technology,
fully qualified, fully characterized,
in production. And it’s the only
one in the world that is fully pro-
grammable for gain and hybrid
balance and time-slot assignment
and A- or p-law..”

Bringing unprecedented
power and flexibility to
fax designs.

“If you think facsimile is ‘old’
technology, then you haven't seen

our solution yet. Actually our
range of solutions — you can go
from low-end designs to high-end
designs without rewriting a single
line of code. Full 32-bit processing
power. Optimizing your fax func-
tions, but also allowing you to utilize
the processor for other functions
when it’s not sending or receiving
faxes. So you can do PostScript
calculations, laser printing, network
management. Single chip, single
box, single company.”

Putting the pride of
National to work for you.

“You know, communications
affects the whole world. But the first
step in communicating is over-
coming our natural reluctance to do
it. If I wanted to talk to communi-
cations experts, I'd call National.
That's where it starts”’

1-800-NAT-SEMI, Ext. 60

@National

Semiconductor

© 1990 National Semiconductor Corporation

Postseript is a registered trademark of Adobe Systems. BCPis a
registered trademark and ASPECT COMBO, M2CMOS, and
SONIC are trademarks of National Semiconductor Corporation,



@National

Semiconductor

Icame here becauise
linear leadership. I stay here
vision of the linear future’

HOW NATIONAL SEMICONDUCTOR IS HELPING
YOU DESIGN HIGH-PERFORMANCE SOLUTIONS
WITH ADVANCED LINEAR TECHNOLOGIES.

Dennis Monticelli, National
Semiconductor’s Design Manager,
Analog Division, talks about push-
ing the performance limits of
linear-IC design.

Building the world’s first
high-speed, high-power
monolithic op amp.

“No one in the world has ever
done this before. Our LM6313
delivers a 250V/us slew rate, yet can
drive a 50-ohm load directly with
a 20Vswing. Before this, you'd
need a separate op amp and bufter
or an expensive hybrid. We did it
in one device using a unique
bipolar technology we call ‘Vertically
Integrated PNP’ or ‘VIP It’s a
junction-isolated complementary

bipolar process. And we were the
first in the industry to do it”

‘E Super-Blocks i

Setting the standard in

high-resolution CRT design.

“Today’s CRT designs have
run out of gas. Only integrated
solutions can deliver high speeds
without bandwidth losses due to
discrete board layouts. So we
created the LM1201 video preamp.
One chip. 16 pins. Replaces 40
components. Put it with our CRT
driver, and you can design a 1280 x
1024 display with a 6ns pixel rate.
Without the EMI. Without the
real estate”’

Delivering bipolar
performance in CMOS
Op amps.
“Single-supply 5V systems

need optimized op amps. SO we
developed a proprietary linearized
CMOS process called LMCMOS.
We get the ultralow input bias cur-

{ SUBSTRATE

rent and frugal power consumption
of CMOS with the driving power
and input precision of bipolar. Our
new LMCG660/662 op amps, for
example, can drive 600-ohm loads
rail-to-rail. With input bias current
of 40 femtoamps. Remarkable”’
Making switching-
power-supply design
truly simple.
“Switching regulators are effi-
cient and versatile, but you need a
PhD in Power Conversion to design
one. Not anymore. Our new Simple
Switcher family makes it easy.
Our free design software even gives
you a printed schematic and a
manufacturers’ parts list. And you
get an output voltage that’s
guaranteed to be within =5%



National has a heritage of
ecaiise we also have a clear

regardless of line, load, tempera-
ture, and external component
tolerances. Simple, right?”

Integrating three
technologies to make power
devices smarter.

“We've actually packed CMOS,
bipolar, and DMOS onto the
same chip in our new LMD18200
H-Bridge. It’s rated at 55V at 3A,
and delivers 150W continuous and
300W peak power to the load. All

under the command of CMOS-logic-
level inputs. And since Ron of each
FET s just 0.3 ohms, even if you
draw peak current of 6A, that still
leaves S0V for the motor. So it’s per-
fect for printers, plotters, industrial
controls, whatever. Now that’s smart”’

Putting the pride of
National to work for you.

“I've spent my entire design
career here at National We have a
long heritage of linear leadership.

We have a clear vision of the linear
future. And we have some of the
best linear designers in the world,
pardon my modesty. If I were in
the market for advanced linear, I'd
call National. Period”

1-800-NAT-SEMI, Ext. 20

@National

Semiconductor

©1990 National Semiconductor Corporation

LMCMOS, Simple Switcher, Super Block, and VIP are trademarks
of National Semiconductor Corporation.
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“We dont just offer
complete ECL solutiorn-1yot
with a single supplier US”

HOW NATIONAL SEMICONDUCTORIS  oe-

HELPING YOU MEET THE DEMAND FOR VERY
HIGH-PERFORMANCE SYSTEM SOLUTIONS.

Bami Bastani, PhD, National
Semiconductor’s Vice President of
Technology Development, talks
about the challenges of very high-
performance ECL1/O technology.

1Mbit in development.

“They’re all fabricated in our
production-proven BiCMOS 111
process. It gives us bipolar-ECL
speeds and high drive-currents
with CMOS densities and low

Dehvenng on the power-drains. It's perfect”’
performance promise of o ,
high-speed SRAMs Building the world’s
“Here we have a completely fastest p rogrammable
self-imed 2Kx9 SRAM with an 10g1C devices.

access time of 5ns. And it’s fully
synchronous — a real advantage in
designing memory arrays for high-
speed ECL CPUs, which can run
at up to 200MHz.

“We have an entire family of
high-speed, high-density SRAMs,
up to . 250Kbits, with

“We've just set anew PLD
speed record — again. We had it
with our 4ns PAL, and now we've
introduced a new PAL with a worst-
case propagation delay of less
than 2ns. It’s in bipolar ECL, yet it
dissipates power at TTL levels. So
we could optimize it for a 28-pin
PLCC instead of having to use an
expensive ceramic package.It's
10K- and 100K-compatible, and you
can program it with industry-
standard programmers. Fast

!’ - and easy”
2Kx9 i
BiCMOS SRAM w
ECLASIC
FI00K 300 Series
Advanced —— ii!\ m
TAB Package

D FLIP-FLOP CLOCK RATE

ASPECT PROCESS ROADMAP

5 GHz |

Reaching new levels
of speed and density
in ECL ASICs.

“We're one of the few com-
panies in the world offering ECL
standard cells and gate arrays. Our
standard-cell library already con-
tains 175 functional blocks and 25
soft and hard megacells. We offer
up to 100K equivalent gate densities
with embedded SRAM in standard
cells at 0.8um and 30K gates in gate
arrays at 1.5um, scalable to 0.8um.
And we're planning on 0.5”

Taking the heat out of
standard ECL logic design.

“When you think ECL, you
probably think fast, hot,and hard to
design with. Well, our new F100K
300 Series logic could change your
thinking. It consumes nearly 50%
less power than standard 100K
devices, while still operating at
either -4.5V or -5.2V. All without

Programmable Q

Logic



‘CL capabilit)) we offer a
an design an entire S)'stem

sacrificing a nanosecond of speed.
Because thevre so much cooler,
we've put them in plastic packages,
vet thev're still fully compatible
with 100K and 10K systems. And
thev will be qualified over the full
833C military temperature range:”

Emploving the most
advanced ECL process
technologies.

“One kevto National's strength
in ECL is the range and maturity
of our process technologies. We've

had BiCMOS since 1976. We've
refined it, honed it, shrunk it, pulled
more performance from it The
same with our ASPECT T hipolar
process. IUs at 0.8um, scalable to
0.5um. It's four-laver metal with a
polvcide locatinterconnect to torm
contactless transistors. SO we get
higher packing densities, lower
capacitances, smaller parasitics, and
frs in the 15GHz range. And we're
not even near the limit of the
technology vet”

Putting the pride of
National to work for you.

“If I were a design engineer
looking for an ECLsystem solution,
I would call National. We have
the products, the processes, the
experience, the support. Why
take chances with someone who
ofters less?”

1-800-NAT-SEMI, Ext. 50

ENational

Semiconductor

1990 National Semiconductor Corporation

PALLis 1 registered trademark of Advanced Micro Devices
ASPECT is a trademark of National Semiconductor Corporation



The pride of National

Our products. Our processes.
Our people. Our professionalism.
All working together to create innovative
high-performance silicon solutions that
build on our heritage in analog

and digital technologies.

@National

Semiconductor

1o keep pace with our high-performance silicon solutions,
subscribe 10 National Anthem. It’s published regularb), and its pages are
Sull of information you can use: new technologies, new products, new aplolz‘catz‘ons.
It’s available in six languages all around the world. And it’s absolutely free.

Just call toll-free 1-800-NAT-SEMI, Ext. 40.

© 1990 National Semiconductor Corporation. National, National Semiconductor, and the National Anthem are registered trademarks of National Semiconductor Corporation.
Printed in USA.



for laptops and hand-held computers,

printer font cards,

software cards for electronic organizers,

scientific equipment...

Seiko Epson manufactures a wide range of IC Memory Cards.
Standard Card Edge Type Cards (with shutter) for 8/16 Bit
interfaces or Custom Cards.

.shutter-mechanism protects against dust and static electricity
.robust and shock resistant

.card to connector polarisation prevents insertion errors
.overwrite protection switch (RAM card)

.battery replacement (RAM card)

...your card to success.

8 NN
{ i M &a\é

Where everything is p

Card Edge Type Cards
Standard- 40 pins 50 pins
products 8 Bit interface 16 Bit interface
SRAMSs 8kB... 1MB 32...256 Kwords

-~ OTPROMs 32kB.. 1MB 64...256 Kwords
EEPROMSs 8kB... 32MB -

Flash EEPROMs 32kB..512kB

32...256 Kwords

Mask ROMs

128 kB...

4 MB

128 Kwords...2 Mwords

ossible.

EPSON Semiconductor GmbH

D-8000 Munich 50, Riesstr. 15, Tel. 089/14 9703-0, Fax -10 A Subsidiary of SEIKO EPSON Corporation
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nits News

FROM YOUR STRATEGIC PARTNER

DIP optocouplers pro-
vide 7 kV DC isolation
and 11 MHz bandwith

Three new  high-speed  opto-
couplers from Philips Components
withstand 7 kV DC (5 kV RMS) be-
tween the terminals of their wide-
bodied DIL-8 package. The opto-
couplers have short propagation
delay times of typically just 0.8 ps,

These 111 compatible optocouplers are suited

Jor demanding applications.
and a high 3 dB bandwidth of 11
MHz. Aimed at consumer and in-
dustrial applications, the CNW 135,
CNW 136 and CNW4502 are ideal
for application in high-reliability
medical and professional equip-
ment.

These  TTL-compatible  opto-
couplers have an infra-red emitting
GaAlAs diode optically coupled to
a silicon photodctector. The maxi-
mum DC output current is 10 mA,
and the maximum collector-emit-
ter voltage is 20 V. With an input
current of 16 mA, a supply voltage
of 4.5 V, and an output voltage of

Philips Components, Marketing Communications Dept.

Building BA. Eindhoven, The Netherlands,
Telefax: +(31)10 T2 28 61

0.4 V, the DC current transfer ratio
is at least 019 (CNW136/4502).
The saturation voltage is low, while
the common-mode transient im-
munity is a high +1.0 kV/ps. The
CNW4502 has no base connection,
thus providing increased ESD pro-
tection and high common-mode
rejection.

The optocouplers comply with
VDE 0883, UL 1577 and 1EC/BSI
specifications. Samples are avail-
able now.

CIRCLE 801

Video and system con-
troller replaces up to 30
ICs in display systems

By integrating all of the glue logic
nceded for 68000-based systems, a
new video and system controller
circuit from Philips replaces
around 30 1Cs, allowing for the
construction of colour display sys-
tems with a quarter of the number
of components  previously  re-
quired. Featuring a resolution of
768 by 560 pixcls, the SCC66470 is
suitable for application in PCs, col-
our monitors, videotex terminals,
industrial man-machine interfaces,
and CARIN process control sys-
tems. The IC also works in CDI (in-
teractive Compact Disc) systems.
The SC66470 is a colour display
controller, system controller and
image manipulator in one IC. It of-
fers acceleration logic and  fast
image manipulation; an operation
(including copy, swap, and patch)

on a 16-bit word takes less than
500 ns. This is between three and

Ihe hiph level of integration of the Philips
SCCO64T0 video cend system controller slushes
STSlem costs.

cight times faster than the 68000,
and adding a co-processor for dedi-
cated drawing or image manipula-
tion can increase this speed advant-
age by a factor of three or five.

The 1C offers acceleration logic
and fast image manipulation; an
operation (including copy. swap,
and patch) on a 16-bit word takes
less than 500 ns. This is between
three and eight times faster than
the 68000, and adding @ co-proces-
sor for dedicated drawing or image
manipulation can increase  this
speed advantage by a factor of three
or five.

The chip connects directly to
68000-family ICs or, via extra glue
logic, to other families such as the
8086 and 80186. It reads a bit-map
into dynamic RAM, manipulates
the image, serializes the pixels, and
displays them on a screen at up to
15 MHz. The IC also incorporates
system controller functions (such

PASSIVES

LCDs

SEMI

Philips Components

CONDUC
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as address decode, reset, and time-
out signals) for 68000 systems.

The circuit works with 50 or 60
Hz screens, as well as double fre-
quency scan types. It comes in a
120-pin plastic quad flatpack. A
‘microcore’ board is available for
system evaluation, development
and prototyping,.

CIRCLE 802

Advanced planar technol-
ogy produces InGaAs/
InP PIN photodiodes

Philips Components has  intro-
duced a range of PIN photodiodes
using the advanced 90 pm planar
top-entry crystal structure, based
on MOVPE technology. These In-
GaAs/InP diodes, for both 1.3 um
and 155 pm fibre-optic wave-
lengths, can reccive at bit rates up
to 2.4 Gbits/s.

The CPF30 is a large-arca photo-
diode (350 x 300 pm) for use in
short and medium distance links as
well as in measurement equip-
ment. The CPF31 features a smaller
sensitive arca (90 pm diameter)

The CPI31, 21 INGaAsP. Inl? photodiodes are
also available in receptacles.

and is intended for use in medium
and long distance fibre-optic links.
Both types are packaged in a modi-
fied flat window low-profile TO-18
encapsulation. A receptacle-
mounted version of the CPF3l1
(designated the CPF31/21) is also
available. All types feature supterior

responsivity, extremely low  dark
current, high-stability and long life-

times.
CIRCLE 803

DTMF dialler with redial
improves system cost

effectiveness
Two CMOS DTMF diallers from
Philips Components  cost  just

The PCDA4420 and PCD4421 IITMF diallers
incorporate functions for PABX.
US$1.00 each in quantities of
100000, and feature 23-digit redial.
The PCD4420 and PCD4421 dial-
lers meet CEPT distortion specifi-
cations without requiring external
components, and offer special fea-
tures for PABXs. Retaining the RAM
contents right down ta 1V, they
work from a supply voltage | that
can vary between 2.5 and 6 'V, and
have amere 1.5 pA standby current.

The dialler implements special
PABX features such as flash, access
pause, and disconnect. When diall-
ing from a PABX to the public net-
work, an access pause can be in-
serted after the first digit. The IC
also works in sets which provide
remote banking facilities, pro-
grammed alarm-calls, and so on.

The PCD4420 comes ina 16-lead
DIL or SO package, the PCD4421 in
an 18-lead DIL or 20-lead SO pack-
age. They draw a maximum of
150 pA during conversation mode,
and 1 mA during dialling.

CIRCLE 804

Non-solid aluminium
electrolytics with CECC
approval

Philips Components’ 119 serics
non-solid aluminium ¢lectrolytic
capacitors are now available with
full CECC approval under detailed
specification CECC 30 301-802.
These compact clectrolytics  are
high-reliability, long-life  compo-
nents intended for use in extreme
ambient temperatures (such as in
military, automotive and telecom-
munications applications). Speci-
fied from -55 to +125 °C, they're
available in the EG-scries capacit-
ance values from 1 to 4700 pF, and
with a rated voltage range (URr) of
10 to 63 V. Under endurance test
conditions at 125 °C and with maxi-
mum ripple current, the 119 series
capacitors operate for 2000 hours.

These CECC-approved 119 series non-solid
electrolyvtics can be used in extreme ambient
temperdatire,

CECC inspections are carried
out on large lots instead of small
delivery lots. This means custo-
mers can confidently reduce in-
coming inspection to visual checks
for transit damage. CECC approval
can also be incorporated into ship-
to-stock programmes.

CIRCLE 805

COMPONENTS
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‘Befoi‘e we could
make it big...



...we had to
make it small.

Every oak starts with a tiny acorn. And every
computer or communications system starts with
thousands of component parts.

For over half a century, Fujitsu has special-
ized in computers and communications. And
we’'ve grown into the world’s third largest com-
puter company and the tenth largest maker of
communications systems.

One reason for our success is the quality
of our component parts. A great many of them
made by Fujitsu.

Communications

, Electronic

\ components
Information

processing

Electronic devices
Semiconductors

We’'ve developed the specialized component
and electronic device technology required for ad-
vanced computer and communications systems.
Half-pitch connectors and miniature relays for
high density mounting. Large-screen plasma

displays. Ergonomically designed keyboards and
low-noise, high-speed thermal printers for ad-
vanced man-machine interface devices. And more.

We’ve also developed the systems concepts
and experience to see that our computer and
communications components technology is al-
ways state-of-the-art.

Yours can be, too.

Whether you're a big oak — or a little acorn —
we have the specialized components technology
and computer and communications application
experience to help your business grow.

To find out what our experience in electronic
devices and components for computer and com-
munications systems can do for you, call Fujitsu
today.

o0
FUJITSU

FUJITSU MIKROELEKTRONIK GmbH: Lyoner StraBe 44-48, Arabella Center 9. OGJ/A, D-6000 Frankfurt Niederrad 71, FR. Germany Phone: 069-66320 Telex: 0411963 Fax: 069-6632122
FUJITSU COMPONENT OF AMERICA, INC.: 3330 Scott Bivd,, Santa Clara, California 95054-3197, USA Phone: 408-562-1000 Telex: 910-338-0190 Fax: 408-727-0355

FUJITSU MICROELECTRONICS ASIA PTE. LIMITED: #06-04 to #06-07, Plaza By The Park, No. 51 Bras Basah Road, Singapore 0719 Phone: 336-1600 Telex: 55573 Fax: 336-1609
FUJITSU LIMITED (Electronic Components, Electronic Devices International Technical Marketing Div.): Furukawa Sogo Bidg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan
Phone: National (03) 216-3211 international {Int'l Prefix) 81-3-216-3211 Telex: 2224361 Fax: (03) 215-1961
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Every one
of Rohde & Schwarz’s
spectrum analyzers is tops
when it comes to dynamic
range and low noise

If your work is in the analysis
of spectra, networks and radio
transmissions, Rohde&Schwarz
will put you on the right track

A-FSAE

D-80(:0 Munchen €0
Postfach 80 14 69
Telex 523 703 (rs d)

ROHDE&SCHWARZ =i
Tel. internat. +(49 89) 41 29-0

An independent concern, founded in 1933.
5000 employees, represented in 80 countries.
Design and turn-key installatior:

of systems with soitware and servicing.
Calibration, training and documentation.

CIRCLE 174



FLUKE AND PHILIPS -

THE GLOBAL ALLIANCE INTEST & MEASUREMENT

FLUKE

®

PHILIPS

PHILIPS

Squeeze out board problems.

Fluke’s functi, ?W ed
troubleshooting o, W’W o"/‘y (g
With all he flexibi NS )(,0 Loony
production scheduk de @/v( b{;l/v
effective Fuke ATES | A wWv 4s w w e
test facilities wherev.  (pr< bOM Yo@\(
needs them. 0 /'*)

The fastest uP-board We
Our testers are the i
difficult, dynamic faults 1,
boards. In high-voleme m
quickly troubleshoat and .

PHILIPS

&

dioll

2% tomatch

your

hedule.

lonal tester.
us, our flexible

together

enuo’s, help you

belpd

ensure successful board testing, with all the
training and application support you need.

So squeeze the board problems out of your
production line. Just call your local Philips sales

office for full information.

For twther wnformation. call your tocsl suppher:

Austria (0222) 601011772, Belgium (02} 5256692/94. Denmark (31) 572222,
Fintand (0] 5026371, France {1} 49428080, Germany (561) 501466,

Great Britain {923 24051, Ireland (61) 330333, ltaly (039) 3635240/8/9.
Netherfands (13)330112, Norway (2} 741010, Portugal (1) 683121,

Spain (1) 4042200, Sweden (8) 7031000, Switzerland (1) 4862390

For countries not hsted. wrtte to: Plulips 1&F, T&M Qepartment

Buitding TR 1. 5600 MD Eindheven. The Nethgrlands.

ADVANCED TECHNOLOGY
MADE TO TEST

PHILIPS
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82000 LINE GROWS

A NEW JOB
FOR FAMILY

BY JACK SHANDLE

EWLETT-PACKARD CO.'S

latest addition to its 82000
family of IC test systems does more
than just push the performance enve-
lope out to 400 MHz. The model D400
software also moves the family beyond
prototype testing and into production
testing in small-batch applications.

The complexity and speed of the
most recent generation of application-
specific ICs have stretched the capabili-
ties of HP’s current 82000 systems: the
200-MHz model D200 and the 50-MHz
model D50, says the Palo Alto, Calif.,
company. In the best of all worlds, IC
test equipment should run fast enough
to push the device being tested to its
operational limits. Otherwise, problems
associated with high-speed operation—
such as internal capacitances, transmis-
sion-line effects, and internal cross-
talk—will plague the device after it
goes to beta site. Typically, test equip-
ment has not run this fast, however,
and this has dictated a design strategy
that uses mathematical models of the
device under test to predict high-speed
behavior from lower-speed test results.

IC prototypes also should be charac-
terized by the test equipment; this re-
quires tests of timing and voltage levels
for each pin independently with a large
file of test vectors. The D400’s tester-
per-pin architecture allows this with up
to 1 megavector behind each of up to
512 input or output pins.

Along with the D400, HP took the
wraps off its new, high-throughput
software that makes the systems suit-
able for small-batch production appli-
cations. Automated test functions em-
bedded in the software enable routine
measurements to be performed with-
out additional programming. This capa-
bility leverages the value of the D400
because its high pin counts and vector
rates are not available in automated
test equipment. ATE systems are also
more expensive than the 82000 series
($3,400/channel) because they are
geared to high-volume testing. @

With over 3400 locations
around the world, Best Western
does business where you do.

Wherever you do business, Best Western is sure to
have the right place for your schedule—and the right price
for your budget.

And because every Best Western is an independently
owned and operated business itself, we know what it
takes to make business people come back again and again.

Like clean, comfortable meeting rooms. Efficient
messaging service. An ongoing renovation plan. And one
of the most generous frequent guest programs in the
business.

For an application to our fee-free Gold Crown
Club call 1-800-BEST GUEST.

For reservations in 38 different countries, ask your
travel agent or call us toll-free at |} g00.528-1234.

“Unless yow're selling
swimsuits in Siberia.
Then, you're out in the cold.”’

INDEPENDENT
WORLDWIDE
LODGING

| Each Best Western
is independently
owned and operated.

Yakov Smirnoff
Russian-born Comedian
and Travel Expert
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HOW WE MASTERED
THE PGA SOCKET.

(_.::._:".:‘,’ n the PGA socket tour,

hacking up a delicate

PGA package is a major haz- |
ard. To make the cut, you need
a socket contact with a soft,
& gentle touch. That's why
% the leading pros prefer

— our 6-finger “coined” /

s contact for its greater compliancy. Check the
scorecard to see that Preci-Dip® posted the
&, lowest score for insertion/extraction
= force. Our inviting .028" dia. entry
! funnels down to smooth contact
points for easy tap-ins. And to
avoid the handicap of solder
wicking and flux
contamination,

.028" dia. target
for easy insertion.

Wide fingers form a
funnel you can't miss.

Coined tingers for
maximum compliancy

ii 6 smooth spherical

i contact points.

X
Cew
3

Remember,
we're also on

the ball for
custom products.

| SCORECARD

Avg. Insertion/Extraction Force Contact Type

Preci-Dip 135 grams per pin | 6 finger, coined

| Brand A 141 grams per pin 6 finger, notched

| Brand B 158 grams per pin 4 finger, stamped
Brand C 196 grams per pin 4 finger, machined
Brand D 206 grams per pin 4 finger, eyelet
Brand E 273 grams per pin 6 finger, stamped
~ Gang insertior ade with real life 018" diameter blunt pins.

every Preci-Dip PGA socket is made using precision
machined pins with closed bottoms.

We carry hundreds of standard PGA footprints, from
5x5 to 21x21, with solder tails, wraposts, for surface
mount, or on disposable carriers for very low profile.

Having a problem with sockets thatare su bpar? Then
write, or call (516) 922-6000 for our free catalog, plus a
sample you can sink your chips into.

I’'m teed off with broken chips. Rush me a catalog and sample.

| NAME

- 3 |
=
e ] l‘agﬁl o
I a L & |
ADCRESS
oy STATE |
|zu= PHONE . |
Mal to: Mill-Max, 190 Pine Hollow Road,
| Oyster Bay, NY 11771 EL7/90 U
!
J D
__/

TAKING THE LEAD
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EUROPEAN

—

SIEMENS GLIMBS IN THE RANKS

ts acquisition of West

Germany's financially
troubled Nixdorf Computer
AG, expected to take effect
later this year, will signifi-
cantly improve the ranking
of Munich-based Siemens
AG in the world’s computer
market. The sum of the two
companies’ global 1988
sales, $6 billion, would
rank the combine, Siemens-
Nixdorf Information Sys-
tems AG, No. 8 worldwide
(following IBM, Fujitsu,
DEC, NEC, Unisys, Hitachi,
and HP), up from Sie-
mens’s 13th place.

In Europe, combined
1988 sales of $5.7 billion
would make Siemens-Nix-
dotf No. 2, up from fourth,
following only IBM. How-
ever, with a whopping
$20.3 billion in 1988 Euro-
pean sales, IBM leads by a
wide margin. Now that
West Germany's cartel of-
fice and the Commission of
the European Community
have approved, the new
combine should be in busi-
ness by the last quarter. @

IBM TO SET UP GENTERS FOR GZECHS AND HUNGARIANS

IBM Corp. is shouldering
its way into Eastern Europe
through the groves of aca-
deme. Using its contacts with
the European higher-educa-
tion establishment, IBM Eu-
rope is setting up Computer
Competence and Develop-
ment Centers in Hungary

and Czechoslovakia in part-
nership with academic insti-
tutions in those newly demo-
Cratic nations.

The centers are part of a
broader IBM Central and
Eastern Europe Academic
Initiative. Assuming it can get
the necessary export li-

NEW PRESIDENT ENPEGTED TO RESTORE PHILIPS'S IMAGE

The just-appointed presi-
dent and chief executive offi-
cer of Philips International
NV, Jan Timmer, may be just
what the doctor ordered. An-
alysts predict that he will re-
store profitability and inves-
tor confidence in the Dutch
electronics giant, but they
warn that the remedy may be
harsh and painful. The indus-
try watchers are basing their
prediction on the perfor-
mance record Timmer has
had as a troubleshooter and
cost-conscious manager dur-
ing his 38year career at the
Eindhoven company.

Known inside Philips as a
hardnosed cutter of bureau-

cracy and people, the 57-
year-old Timmer turned
around the financially trou-
bled records-producing affili-
ate Polygram in the early
1980s. Then he transformed
Philips's Consumer Electron-
ics Division from a loser into
the company’s biggest profit
center.

Timmer's appointment to
the top post follows the de-
parture of former president
Cor van der Klugt. The Phil-
ips supervisory board, in a
move that company insiders
consider “very un-Dutch and
un-Philips,” forced him to re-
sign a year before his official
retirement. This came after

the announcement that prof-
its for the first quarter of this
year had tumbled to a pid-
dling $3 million on sales of
$7 billion, compared with
$124 million for the same pe-
riod in 1989. Van der Klugt
had predicted a better 1990.

Besides currency fluctua-
tions on world markets, a
major factor for the profits
debacle was the poor perfor-
mance of the Information
Systems Division and the
Components Division. Both
are said to be operating in
the red. Timmer is expected
to apply the same cost-cut-
ting methods he used before
to turn Philips around. &

censes, IBM will provide the
centers with advanced hard-
ware as well as system and
application software. Train-
ing and education for the
centers’ staffs will also be
provided.

Once established, the cen-
ters will be staffed and oper-
ated by the local IBM part-
ner, usually a university.
Each center will offer a
means to increase the level
of information-technology
skills, prepare materials for
service and support to other
users, and provide access to
advanced applications.

The centers’ staffs will of-
fer their services to less expe-
denced users in the universi-
ties, agriculture, and indus-
try. The centers will also pro-
vide high-level education to
students.

The centers will be linked
through a computer gateway
in Vienna to existing academ-
ic networks in the West. This
will provide the opportunity
for the local academic com-
munity to talk to the West. @
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Are your ASIC product deadlines

With IKOS, your organization can meet
the most amazing deadlines.

That’s because IKOS is the high-speed,
hardware-assisted logic and fault simulator
that streamlines your ASIC design process.

So you can improve your time to market
dramatically.

Fully Compatible with Your
EDA Environment

IKOS is the ideal simulator for large
designs. That’s why leading EDA companies
such as Mentor Graphics now incorporate

IKOS as part of their complete systems
design product line.

And, you'll find IKOS fits easily into your
own design environment.

Plus, we give you the ability to design
with virtually any ASIC vendor’s technol-
ogies, because IKOS has the most extensive
certified library support and library devel-
opment tools of any hardware-assisted
simulation system.

IKOS simulators can be used with VHDL,
logic synthesis, and hardware modeling
tools for concept-to-system simulation.




; 2 oM TN gy

becoming a little hard to believe?

Greater Accuracy and Faster
Simulation

With IKOS, your designers will achieve
better ASIC design integrity, faster than
you ever thought possible. That’s because
the superior accuracy of your IKOS Simu-

lation System ensures confidence that
first silicon performance will match the
simulation results.

And they'll be getting these results in
seconds and minutes instead of hours and
days. Because IKOS delivers the fastest
simulation performance available today.

Discover how easilv IKOS can help you
and your design group meet those impos-
sible deadlines. Ask for more information
and a free demonstration of the IKOS
Simulation System. Call 800/223-398%.

Or write IKOS Systems Inc., 145 N.Wolfe
Road, Sunnyvale, California 94086.

1 1KOS

SYSTEMS

¢ Copvright IKOS Systems Inc. 1990
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GUSTOMER SERVIGE:

THE GREAT INTANGIBLE

THE ELECTRONIGS INDUSTRY IS PREACHING THE SERVICE GOSPEL,
BUT CAN IT BE CONVERTED INTO SALES?

T THE CONVEX COM-
Aputer Corp. plant in Richard-

son, Texas, big gold banners
S hang by the hundreds pro-
claiming, in bold black letters, “What
have you done for the customer to-
day?” Two states away, at SGS-Thom-
son U.S. in Phoenix, Ariz., employees
at an open house add their signatures
to a billboard naming customer service
as the company’s No. 1 priority.

And at the many offices of Motorola
Inc. in the U.S. and abroad, every
worker carries a laminated, wallet-size
card saying, in any of 11 languages,
“Our fundamental objective (every-
one’s overriding responsibility): Total
Customer Satisfaction.”

The mottoes and billboards are but
the most visible aspects of a movement
that's sweeping the electronics industry
and changing the way it conducts busi-

ness—the new creed of customer ser-
vice. Just as manufacturing was the
passion of the 1970s and quality the
watchword of the 1980s, so service is
the gospel today.

From chip maker to system
builder, from large company to niche
supplier, electronics manufacturers are
implementing customer service strate-
gies, sometimes in the form of highly
structured, corporate-wide reorganiza-
tions like the one going on at IBM
Corp. (see p. 27). The impetus is com-
petitive advantage. As IBM chairman
John Akers puts it, “If we can be the
best at satisfying the needs and wants
of customers in those markets we
choose to serve, everything else impor-
tant will follow.”

But “service” is the great intangible.
Is a multifaceted concept that means far
more than simply marshaling an effi

| SERVICE

cient, responsive repair crew, the hall-
mark of an earlier definition of service.
This elusiveness is reflected in the di-
verse ways different companies describe
their service goals. At Motorola it’s
Total Customer Satisfaction; at
Texas Instruments Inc., Total Quality
Control (see p.54). The folks at IBM
speak in terms of “customer partner-
ship,” while European executives prom-
ise “full customer suppont” and “techni-
cal services” (see p. 66).

At some companies, service does a
pas de deux with systems integration.
At others it means creating a product
that’s so well built and so well de-
signed the user won't need much in
the way of service in the traditional
sense. Ofter, it means making the cus-
tomer an intrinsic pant of the design
process. Just as often, it means more
accountability and better performance
in concrete service areas—

P
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SPOTLIGHT ON SERVICE

keeping accurate and up-to-
date shipping and inventory
records, for example—and
speedy delivery of parts once

[\
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INFORMATION THAT
AUGMENT THE
CUSTOMER'S ABILITY

TO REALIZE THE
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A core product —say, a semiconductor —can be augmented to meet or exceed a custom-
er’s expectations by, for example, applications support and customer design input.

an order has been placed.
And always it means forging
closer, more intimate relation-
ships with customers.

“I think the electronics in-
dustry is becoming aware of
the [service] problem,” says
venture capitalist William H.
Davidow, coauthor with Bro
Utal of Total Customer Ser-
vice: The Ultimate Weapon
(New York: Harper & Row,
1989). “I think they will find
out how incredibly difficult
the problem is to solve when
they uy it.” Why so difficulr?
“It requires that you do every-
thing else right first,” Davi-
dow says. “It's a much more
difficult problem to solve than
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the quality problem.” Many see quality
assurance as the first step on the road
to service. Quality is relative to tangible
standards and to absolute measure-
ment—defects per million, mean time
between failures, and so on—he says.

Customer service, by contrast, can
be measured only in terms of what
customers expect. “You must evaluate
your performance relative to their ex-
pectations, which is fundamentally dif-
ferent than what a company
must do to set up quality
standards that are absolute,”
says Davidow, who once
held senior marketing jobs
at Intel Corp. and Hewlett-
Packard Co.

For example, he says,
“take a look at on-time deliv-
ery. There’s a big difference
between what a [supplier]
thinks is meeting a custom-
er's schedule and what the
customer thinks.” The same

address a new opportunity they might
have.” Finally, he says, “they also ex-
pect us to deliver our product to them
at ever increasing speeds.”

I's a daunting challenge, but one
that no company can afford to side-
step, in Davidow's view. The perils of
ignoring service, he says, can be seen
among U. S. vendors of semiconductor
production equipment, many of which
went bust in the last decade despite

disparity between very good and very
bad service can make a difference in
absolute sales of 6% or more, and
some executives put the stakes even
higher. For example, when Robert W.
Galvin, chairman of the executive com-
mittee at Motorola, launched that com-
pany’s broad-ranging segvice program,
he estimated that it could boost sales
volumes perhaps as much as 20%.
Conner Peripherals Inc. in San Jose,
Calif,, has earned honors as
the fastest-growing startup
company in American his-
tory by hewing to a service
philosophy. Unlike other
disk-drive manufacturers,
Conner’s strategy is a kind
of partnership with its cus-
tomers, building new prod-
ucts to suit their particular
needs. The game is simply
to “identify customer needs
faster and satisfy them,” says
founder Finis F. Conner.

with service calls: “Your pol-
icy might be to have a ser-
vice engineer at the site two

SERVICE

The proof is in the pudding:

SOURCE: SHYCON ASSOCIATES, "SURVEY OF CUSTOMER SERVICE REQUIREMENTS OF AMERICAN INDUSTRY®

the company zoomed to
$705 million in sales in 1989

hours after you receive the
service call, 95% of the time.
That may meet the custom-
er's expectation. It may not.”

Understanding expecta-
tions, much less satisfying them, is no
easy matter. Expectations are some-
thing of a moving target, changing all
the time. And expectations are height-
ened by every service improvement a
company—or one of its competitors—
may make, placing the hoop higher
and higher.

The ideal is to treat the customer as
a partner. But “the problem in such
partnerships is typically miscommuni-
cations of perception,” says Daniel
Queyssac, president of SGS-Thomson
U.S. “The partners must have com-
plete understanding of what each other
is capable of doing.”

Simply gaining that understanding is
“one of our biggest challenges,” says
Bob Becknell, director of sourcing at
Motorola Communications in Schaum-
burg, Ill. Then comes the task of “con-
tinuing to update that information and
translate it into actions and programs.”

And just what does a customer
want? “Simply speaking,” says Beck-
nell, “they expect a product that will
perform for them without a failure; and
that should anything out of the ordi-
nary occur, we will respond very
quickly to solve the problem, or to

In one study, every 1% rise in such concrete
services as shaving lead time for orders and boosting
on-time deliveries brought a 1% rise in sales.

their often advanced technology (see
p. 60). “In company after company
that failed,” says Davidow, “every one
of them identified either [inattention
to] quality or to service as the reason
for their failure.”

If neglecting service can bring cata-
strophic losses, embracing it brings gains
that show up on the bottom line. In
Total Customer Service, Davidow and
Uttal cite a study by the Strategic Plan-
ning Institute of Cambridge, Mass., that
pinpoints quality and service as the cru-
cial factors in financial performance for
2,600 businesses or business units (free-
standing corporate divisions). “In the
long run,” the study found, “the most
important single factor affecting a busi-
ness unit’s performance is the quality of
its products and services, relative to
those of competitors.”

In this study, companies that cus-
tomers ranked high in perceived quali-
ty had an average return on investment
of 32% and an average return on sales
of 14%. By contrast, the return on in-
vestment for outfits in the lowest per-
ceived-quality grouping was 17%, and
the average return on sales 7%.

Another study has found that the

from $113 million in 1987,
its first year of shipping
products. Analysts expect
Conner to pull in more than
$1 billion this year.

Besides the hard-cash impact, a ser-
vice philosophy makes more subtle
contributions to revenue as well, says
author Davidow. First and foremost, it
keeps customers in the company fold,
no small matter when all over the elec-
ronics industry companies are paring
their roster of suppliers.

Since it costs much more to win a
new customer than it does to service
one you already have, Davidow says,
losing clients and replacing them with
new ones is a drain on a company’s re-
sources. Who will make the cut when
supplier lists are trimmed? Given equiv-
alent product quality, it will probably
be the company that offers the most in
the way of service.

For some companies, a service phi-
losophy has been a way of life for
many years. For others, it's a new con-
cept they're just beginning to imple-
ment. Building an effective service pro-
gram and keeping it on track takes “a
momentous effort” that must start with
the CEO and permeate the entire orga-
nization, Davidow says. Momentous or
not, at this juncture in the history of
the electronics industry, it's the only
game in town. @
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et : “Think of what we could do with 33% more gates.”

“And think how much board space the
increased density would save us.”
“Without sacrificing speed. It’s still under 400 pico-
second gate delay.”
“lwonder bow fast we can get our hands
on one.”
“How fast can you dial that phone?”

The new TC140G Series packs 172,000 gates on a single chip.
Yet the delay time is under 400 picoseconds—about 5% better than
our own industry-leading TC120G Series. And the die is smaller too.
Even though the maximum gate count is 33% higher.

Chalk up one more success to our 1.0 micron CMOS technology:
And to our proven Sea of Gates non-channeled architecture.

The TC140G Series is upwardly compatible from the TC120G.

It is supported by a compatible library of over 500 cells. Plus
compatible CAD tools like our

VLCAD SYStem THE POWI;.I-F?IS.\}'"GIFI'E ARRAYS |
: SERIES TC120G TC140G
Thg combination of high density | gares 93 | 2w
and hlgh speed make the TC140G  [caterenetn 1.0p 10p
Series especially well-suited to high Forr e
performance applications. Applica- [ Aawssimy Now Now
All Si-gate double Javer metal.

tions like mainframe CPUs,
minicomputers and telecommunications switching.

But even if you don't need all those gates, you can still benefit from
the TC140G’ high performance. The Series is available in 14 master
array sizes ranging from 2000 gates on up to 172,000. One is sure to
be right for your ASIC application.

Now there are five Toshiba design centers around the United States
to help you. For technical literature call 1-800-888-0848 ext. 517
today. Service is our key componeni.

In Touch with Tomorrow

TOSHIBA

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

© 1989 Toshiba America Electronic Components, Inc. MAS-89-011-1
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IT'S A WHOLE NEW WAY
OF DOING BUSINESS

FOR CHIP MAKERS LARGE AND SMALL, SERVICE MEANS NEW,
MORE INTIMATE RELATIONSHIPS WITH CUSTOMERS

OME CALL IT “TOTAL
S Customer Satisfaction.” Some

call it “Total Quality Control.”
M Others call it simply “Customer
Service.” But whatever it’s called,
there’s a new religion in the semicon-
ductor industry that promises deliver-
ance to the customer and sanctification
to the vendor.

Across the vendor spectrum, from gi-
ant broad-based suppliers like Motorola,
Texas Instruments, and SGS-Thomson to
ASIC companies like Actel and niche
suppliers like Cirrus Logic, chip makers
are forging new, more intimate relation-
ships with their customers and, in many
cases, establishing formal, structured cus-
tomer-oriented internal programs that are
radically changing their ways of doing
business. The aim: to completely satisfy
the customer in every stage of the buyer-
seller relationship.

Some might argue wryly that com-
pletely satisfying the customer's
needs—so that he'll continue to be a
customer—is the minimum that a suc-
cessful business requires and should
have been the industry’s credo all
along. But as long as technology was
the driver in the semiconductor indus-
try, this was not the case. While cus-
tomers sought the latest technology to
differentiate their products, they had
little understanding of how it worked,
nor did they care very much.

“In this industry, the customer’s level
of sophistication and knowledge of the
product 10 or 15 years ago was such
that he was happy just to get it,” says
Jim Watson, vice president of Texas In-
struments Inc.’s Semiconductor Group in
Dallas and overseer of the company’s
Total Quality Control program.

Semiconductor companies took ad-
vantage of this kind of selling power,
says John East, president and chief exec-
utive officer of Actel Corp. of Sunnyvale,

Calif. “When I first got into this busi-
ness,” he says, “you could make money
if you just got a few chips to work out
of your wafer fab. It was very much a
seller’s market, and the customer
was really treated with some dis-
dain. Then about 10 years ago we start-
ed to take tums—first a buyer's market,
then a seller's market, then a buyer's
market again—and your marketing crew
would act accordingly. But since the
downtum of ‘84, it's been strictly a buy-
er's market, and the attitude of all the
‘companies toward customer service has
tumed completely around.”

What turned attitudes around, how-

DEFECT-FREE PARTS
ON-TIME DELIVERY
COMPLETENESS OF ORDERS
ACCURACY OF RECORDS

COMMUNICATIONS VIA
EDI FOR BETTER

INVENTORY CONTROL,
ORDER ANTICIPATION

ever, was more than simply econom-
ics. It began in 1979 when Richard An-
derson, a vice president of Hewlett-
Packard Co., pointed out in a contro-

versial speech that Japanese

memories were of significantly
higher quality than those being sup-
plied by U.S. vendors. It was the first
time that a customer’s voice had been
publicly raised on this issue, and de-
spite denials from the chip industry, it
set off a vigorous, if not frantic, quality-
improvement effort that has resulted in
a substantially level quality playing
field. Today, shipment of defect-free
components is almost taken for grant-

CUSTOMER PARTICIPATION
IN DESIGN

DESIGN FOR
MANUFACTURABILITY

APPLICATIONS SUPPORT

ANTICIPATION OF
CUSTOMER'S FUTURE NEEDS

GOOD DOCUMENTATION

CUSTOMER SATISFACTION
SURVEYS

QUALITY OF
PARTS AND SERVICE

ELECTRONICS ¢ JULY 1990

154



ed. But quality has since taken on a
whole new meaning.

The advent of the microprocessor
and the application-specific integrated
circuit began to put more and more
flexibility and functional power in the
hands of system designers—that is,
customers. At the same time, competi-
tion began to heat up, with startups
taking over niches in the marketplace,
the Japanese becoming ever more ag:
gressive, and the general globalization
of the demand for semiconductors.

It has become more and more diffi-
cult 1o differentiate competitors by
their technology. New criteria for judg:
ing customer-vendor relationships have
emerged as equally—or more—impor-
tant. “What's happened is that all the
global pressure that we and our cus-
tomers are now facing has required
that we step back and take a fresh look
at how you stay competitive beyond
the traditional buy-and-sell relation-
ship,” observes Kevin McGarrity, a Tl
vice president and director of world-
wide sales and marketing. “And what
we've found is that a lot of the ele-
ments of customer satisfaction have to
do with other issues beyond cost.”

NE ELEMENT IS SPEEDY
delivery. “Before, shipping
products within a window of a couple
of weeks was acceptable,” says Daniel
Queyssac, president of SGS-Thomson
U.S. in Phoenix. “Today, you have to
ship within a couple of days—and in
many cases, the customer expects to
receive the part the day it is ordered.”
Time to market is, in fact, one of the
biggest drvers of the service thrust
[Electronics, April 1989, p.62]. The
chip industry has officially declared the
customer is king, and the king wants
to cut the time to market for his prod-
ucts. Help the customers ship products
before their competitors and you can
sign them up for life. Make them miss
their market window, and you'll never
hear from them again.

Motorola and TI (see p. 56), both of
which have entrenched, elaborate ser-
vice programs, are good examples of
how chip makers are attacking the
problem. At Motorola Inc., the thrust
started at the very top, and the goal at
fist was product quality alone. It all
began at a managers’ meeting about 10
years ago when one executive threw
cold water on everyone’s parade, says
Charles Thompson, Motorola’s vice
president of worldwide marketing.

The then marketing manager of the
Communications Sector got up at the
very end of the meeting and told his
colleagues, in effect, that their self-con-
gratulatory mood was not entirely justi-
fied, Thompson recalls. “As your repre-
sentative in the marketplace,” he went
on, “I can tell you Motorola’s quality is
a big disappointment.” That certainly
got the attention of the assembled
managers, especially Robert W. Galvin,
who was then chairman of the board
and is now chairman of the executive
committee. The anxiety was further fu-
eled by the Japanese quality issues
raised by HP's Anderson.

Shontly thereafter, Galvin set into mo-
tion a major pro-
gram for quality im- [
provement. “Our [
tracking of quality |}
indices became a re- |
ligion,” says Thomp- F#8
son. “Everybody [
went to quality
school, everybody JES
was part of a quality [&&
circle team, and ev- §
erybody had a qual
ity goal” In 1987, |
Motorola invested |3
$44 million in train-
ing, much of it in | &
quality improve- |i
ment. The company =
set a goal for a ten-
fold improvement |
in the quality of |
products and ser- |
vices by 1986—and
it achieved it. Motor-
ola’s current goal
for 1992 is six sig-
ma, a statistical term
that translates to 3.4 defects per million.
But it had become apparent that quality
as perceived by the customer was not
merely defect-free products.

Galvin personally began to visit cus-
tomers and talked directly with purchas-
ing people, designers, and incoming in-
spection and component engineers. He
found that although Motorola was liked
in the marketplace, the company fell
short in the eyes of its customers in
areas of ontime delivery, completeness
of orders, record accuracy, and other ser-
vice areas. Sales volume could increase
from 5% to 20% if these problems were
corrected, he estimated.

That was the beginning of a pervasive
corporate goal known as Total Customer
Satisfaction. The program includes not

The culm

only product-quality improvement, but
concentration on team efforts to effect
problem solving, adoption of techniques
in cycle-time management to reduce the
time from order entry to delivery, and
greater concentration on design for man-
ufacturability. Employee training is a ma-
jor effort. The company established Mo-
torola University with one campus at
corporate headquarters in Schaumburg,
I, and a new one in Mesa, Ariz. Em-
ployees get a week of training per year.

Customers are brought into product
development in a process called con-
current engineering. “The computer
companies and terminal companies
that we support expect us to be a

. “'—&‘-‘—'_u:_w...n-,._—‘;;_ — o L
ination of Motorola’s service efforts came when
it won the 1988 Malcolm Baldrige quality award.

member of their design teams,” says
Bob Becknell, director of sourcing at
Motorola Communications in Schaum-
burg, “just as we in the communica-
tions sector expect our 400 key suppli-
ers to be a part of our design team or
new-product team.”

As with other semiconductor compa-
nies, many transactions are handled via
ED], the electronic data-interchange net-
work used by industry to communicate
with its customers (see p. 58). According
to Thompson, mutual production plans
are shared this way. “We put their fore-
cast right into our backlog and we have
visibility into whether their forecast or
backlog changes,” he says.

Following a general industry trend,
Motorola has trimmed the number of
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Tl LINKS GUSTOMER SERVIGE TO PRODUCT QUALITY

ALK TO ANY EXECUTIVE—

or for that matter, any employ-
ee—at Texas Insttuments Inc. these
days and the cryptic words “Customer
No. 1 through TQC” come up repeat-
edly. It's a reflection of the intensity
with which the concept of Total Qual-
ity Control, TI's customer satisfaction
program, has bheen promulgated
throughout the corporation.

It all began in Japan, says Jim Wat-
son, TQC czar and vice president of
IT's Semiconductor Group in Dallas.
The year was 1985, and TI's Miho op-
eration had just won Japan’s presti-
gious Deming prize for total quality
achievement. The award opened the
eyes of TI's management to the impor-
tance of total quality and
culminated in Watson's
new assignment: to build a
strategy to achieve TQC for
the Semiconductor Group.

Like Motorola Inc’s Total
Customer Satisfaction (see
p. 54), TQC involved organi-
zational changes, in-house
training, and establishing
more intimate relationships
with customers and suppliers
worldwide. And it has a
strong  product-quality com-
ponent as well. This year, TI
set Malcolm Baldrige Nation-
al Quality Award criteria as a
measure of TQC progress.

For the program’s full
launch in 1988, “we devel-
oped a battery of training
modules,” says Watson.
“Over the next two years
these evolved into a step-by-step pro-
¢ess that begins with management and
ends with checking to be sure the cus-
tomer gets what he expects. It's a whole
process, with the input and output of
each step defined and measured.”

Starting with Pat Weber, president of
the Semiconductor Group, along with
all the managers who report to him,
Watson began with a series of intensive
training courses and awareness semi-
nars. By the end of 1988, every organi-
zation in the group had been exposed
to TQC, and another round of corpo-
rate-wide training occurred in 1989.

The result is the establishment of a
group of tools and methodologies that
cut across all lines of TI business activ-
ity, ranging from product develop-

ment to manufacturing to sales and
marketing. A major thrust of all these
tools is reducing cycle time of internal
processes and services. “It's real easy
to follow if you keep in focus our
rallying cry: ‘Customer No. 1" says
Kevin McGarrity, a TI vice president
and director of worldwide sales and
marketing. “That is, focus all efforts on
making your customer successful.”
He cites as one example a TQC tool
called Business Profit Management.
“That’s where we go in with a team to
solve problems such as how to reduce
orderentry cycle time or reduce the
time it takes for paperwork to flow
from our customer into our books.”
The tool was responsible for trimming

At TI, customer needs drive product development and
support, channeled through regional organizations.

cycle times for many processes,
McGarrity says. For example, reviews
of specification changes were reduced
from five months to four weeks.

TI has also mustered Quality Im-
provement Teams (QIT) that are anal-
ogous to the quality circles of the Jap-
anese. Product development, too, is
the result of team effort with a meth-
odology called Quality Function De-
ployment (QFD), in which teams are
organized on a cross-functional basis
and might include marketing, product
planning, specification review, or field
sales people.

The customer’s engineering, quality,
and purchasing people are consulted
frequently—QFD is aimed at giving
end-system designers an effective

voice in planning and developing new
products. It is based on a product
planning matrix that documents cus-
tomer needs through a written survey
that captures what TI calls customer
“care-abouts.” (Incidentally, the cus-
tomer need not be an external one. TI
departments and groups are handled
with the same TQC principles as out-
side buyers.)

The technique has been applied to
the definition of TI's 16-Mbit dynamic
random-access memory, now in devel-
opment. “We had a team of people,”
says McGarrity. “They traveled around
the world and met with specific cus-
tomers in a formal process, asking
them to define timing, packaging, or-
ganization, speeds, and so
on. All of this was struc-
tured into an actual docu-
ment delineating customer
requirements for that partic
ular product.” This docu-
ment became the basis for
a TI team of experts from
all disciplines “to sit down
and pinpoint cost trade-offs
that we could take back to
our customer and ask him
if he would be willing to
pay for,” McGarrity says.

TQC entered into TI's
planning in programmable
logic devices, to0. In fact,
the program is credited
with shorening product de-
velopment time and making
TI first to market with a 5-ns
PLD family. The develop-
ment team comprised
representatives from design, engineer-
ing, wafer fab, marketing, packaging,
modeling, and planning. They tackled
such issues as whether to develop a
new process or build around an exist-
ing one, what package to use, and
speed-versus-power trade-offs.

Now that TQC is becoming well en-
renched, one concemn that furrows
Watson's brow is the fear that customer
satisfaction could become a sort of cli-
che, “like quality has become. It really
does require a step-by-step methodolo-
gy, a focus that is continually on what
the customer wants,” he says. “If you
start doing a lot of arm waving about
customer satisfaction, it will become a
mere buzz word and it won't achieve
what it should.”—S. W.
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AMAF Model 1000 Lincompex

“"Small package, big value.

Thanks to TRW."

"We came to TRW with our Model 1080
Digital Lincompex, a rack-mountec unit
used to suppress noise in strategic voice
communication systems. It weighed 22
pounds and drew 115 watts of power.
TRW's engireers helped us redesign the
unit using just a few oft-the-shelf digital
signal processing ICs and software-
programmable memory chips.

"We ended up with our Madel 2200
LINK-PLUS, an all-digital, software-driven
module that far exceeds the capabilities
of traditional Lincompex units. It weighs
less than 3 ounces, draws only 0.5 watts

of power, and is small enough to fit in the
handset of the world's most powerful
tactical radio communication systems.

"And thanks to TRW's value engineering,
the LINK-PLUS is affordable. TRW's
manufacturing specialists showed us the
smartest, most cost-effective way to
produce the unit, in volumes from 10

to 10,000.

"If you'd like to know more reasons why
TRW engineering makes our LINK-PLUS
the best value in the radio communi-
cations market today, call us."
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Howard Leveque
Director of Engineering
AMAF Industries, Inc.

AVARS

AMAF Industries, Inc.
Columbia, MD 21045
301.982.1585

FAX: 301.997.3485
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its suppliers from around 6,000 ten
years ago to about 1,000 today. Some
400 of these are identified as key or
preferred suppliers, Becknell says. In
Motorola’s view, fewer, but completely
dependable, suppliers makes for more
efficiency and a more stable business
environment.

A culmination of all this effort came
in 1988, when Motorola won the first
Malcolm Baldrige National Quality
Award, established by the U. S. Depart-
ment of Commerce and its National
Institute for Science and Technology to
stimulate industry’s product and pro-
cess quality. Galvin has notified all Mo-
torola’s suppliers that they must apply
for it too. “If I don't have Malcolm
Baldrige suppliers, I can’t be a Malcolm
Baldrige customer,” he has said.

Although it's difficult to tie revenues
directly to quality and service func-
tions, it's worth noting that sales have
grown along with the Total Customer
Satisfaction program. Net sales have ris-
en from around $5.5 billion in 1985 0
$9.6 billion last year, while net earn-
ings as a percentage of sales went from
1.3% to 5.2% in that time span.

N A COMPANY DEDICATED

to ASICs like Actel, a manufactur-
er of field-programmable gate arrays,
customer satisfaction is an inherent
part of the business. “For our custom-
ers, service is convenience. Their view
is they are being serviced if we help
them get their design done,” says Al
Haines, director of marketing. “We let
them use the standards that are out
there instead of forcing them to use
something that is unique to us. That's
more important to them than how
many defectives in a lot. Our applica-
tions guys are at the customer's site,
helping get started, or on the phone at
the factory.”

A somewhat unusual aspect of Ac-
tel's attention to customer needs is a
program that provides masks for cus-
tomers to convert designs to hardwired
arrays. “If you get into production with
our products and it becomes high-vol-
ume and cost-sensitive, we have masks
that will automatically let you go to a
hard array,” says East. “People say
we're out of our minds—that we're
sending the customer to a competitor.
But that's a form of service to the cus-
tomer. We think we'll be ahead by giv-
ing the customer what he wants.”

At Cirrus Logic Inc, a San Jose,
Calif,, specialty manufacturer of VLSI

TEGHNOLOGY

FUELS SERVIGE

HE CHIP INDUSTRY'S

march toward customer ser-
vice is built on the convergence of a
number of different technologies, says
Murray Duffin, vice president of ser-
vice and quality at SGS-Thomson Mi-
croelectronics in Agrate, Italy. Prime
among them are bar coding, high-
speed global networks, distributed
processing along with on-line transac-
tion processing, and relational data
bases that can operate in a distributed-
processing environment.
® Bar coding has been around for
more than a decade, but the chip in-
dustry has been slow to adopt it, Duf:
fin says. However, the service thrust
means manufacturers must have a la-
beling scheme that accurately identi-
fies components to prevent orders
from being mixed up. Bar coding has
become a necessity as a result.
e Like bar coding, international high-
speed data-communications networks
are not new. But developing a net-
work that connects all a chip maker's
computers over an X.25 network re-
quires a level of reliability and integri-
ty—as well as network bandwidth—
that has only become available in the
last year or so, Duffin says.
® A third required technology is dis-
tributed processing. Only recently
have chip makers begun to distribute
their computing resources, especially
their order-processing system, outside
of a central location. The demand for
faster response times to international
customers has driven this transition.
e Distributing the data processing is
only half the battle; the other half is
OLTP. As each order is entered, the
data base is updated to show that
components in finished-goods or
work-in-process inventories have been
earmarked for specific customers.
® The ultimate solution is the electron-
ic data-interchange network, which al-
lows customers to interrogate a suppli-
er's data base for component pricing
and availability. Also, EDI lets the cus-
tomer reserve products for a time be-
fore placing a formal order.
¢ The final piece of the puzzle is rela-
tional data bases that can be distribut-
ed across several computer systems
worldwide.—/onah MclLeod

mass-storage, graphics, and communi:
cations peripheral chips, customer ser:
vice stems from the company’s exper-
tise in system-level design. “One of the
key things we focus on is a high level
of system content in our products,”
says George Alexy, vice president of
marketing, “so we hire systems engi-
neers who develop products with a
very much higher knowledge of the
needs and problems of our system-de-
signer customers.”

Cirrus provides “much more than a
chip,” says Alexy. “It's not only the
silicon but an extensive amount of soft-
ware, board-design capability—any
support we can supply the customer to
help bring out his product.” He cites as
an example a 1987 project involving
the development of an EGA chip for
Video 7, a computer-board manufactur-
er in Fremont, Calif. Video 7 was plan-
ning to introduce a next-generation
EGA video-display board that would
be backward-compatible with CGA and
Hercules display standards.

But in Aprl 1987, IBM Corp. an-
nounced its VGA standard, and Video 7
saw an opportunity to penetrate a new
market with a VGA board that would be
compatible with earlier standards. The
company asked Cirrus Logic to redirect
the EGA chip development to a VGA
controller. Working together, the two
firms completed specifications in June
and Cirrus produced first silicon samples
in August. Seven months after the initial
concept, the product was in volume pro-
duction. As a result, Video 7 established
a leadership position in the VGA dis-
play-board market.

To Matthew P. Crugnale, a marketing
consultant in Palo Alto, Calif,, total cus-
tomer satisfaction means nothing less
than satisfying the total customer. “That
means the whole customer, not just the
buyer or the design engineer, but the
whole company organization. Who isn't
affected by a significant semiconductor
purchase?”

For the semiconductor industry, Crug-
nale says, the move toward customer
satisfaction is “a momentous opening.
On the lowest level, providing total satis-
faction can save the customers money
[through better accounting, lower inven-
tory, etc.]. And on the highest level it is
putting them in a new business or giving
them a competitive edge. But you have
to follow where the customer is going
and stay up or even ahead of him. To
me that's the ultimate weapon against
foreign competition.” B
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ST RO H IR UEE M Wasting time.

Your loading bays are
emply. Product isn’t
shipping. You're
losing credibility with
your customers and
the chance to be first
to market.

Contract manufac-
turers have to deliver
on time. If they consis-
tently miss deadlines,
maybe it's time you
# switched to a company
that consistently
makes on-time
deliveries.

AVEX built its
business by delivering
SMT and through-hole
products on time, to
specifications and
within budget. Our
team of technical pro-
fessionals are flexible,
responsive and
dedicated to complet-
ing your product. They
make your emergen-
cies their emergencies
and do whatever it
takes to get your job
delivered on schedule.

Switch to a reliable contract manufacturer. Switch to

A Subsidiary of J. M. Huber Corporation
CONTRACT MANUFACTURING AND ENGINEERING SERVICES
Huntsville, Alabama 8 San Jose, California @ Singapore
@ Nashua, New Hampshire @ East Kilbride, Scotland
4807 Bradford Drive O Huntsville, AL 35805 O Telephone (205) 722-6340 1 FAX (205) 722-6232
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WHERE SERVIGE IS A
0-OR-DIE PROPOSITION

IN SEMICONDUGTOR PRODUCTION GEAR TODAY, QUALITY
AND RELIABILITY ARE NECESSITIES

of semiconductor production
equipment put up with unrespon-
E sive suppliers, hard-to-use equip-
ment that needed frequent repair, and
products that were difficult to integrate
into a production facility. But that has
all changed now. “Customers of semi-
conductor production equipment take
state-of-the-art functionality and high
reliability for granted and make buying
decisions based on the service provid-
ed with the product,” says G. Dan Hut-
cheson, president of VLSI Research
Inc., a San Jose, Calif., market research
firm that follows the industry.
Suppliers are aggressively addressing
this market demand. Most have insti-
tuted customer satisfaction programs
and methods of monitoring them. In

l T USED TO BE THAT BUYERS

addition, thanks to the ready availabil-
ity of low-cost mips, manufacturers are
building products that are easy to use
and easy to service or self-servicing to
cut maintenance down time. To
reduce a customer’s system-inte-
gration nightmare, suppliers are also
making equipment that works more
easily with other vendors’ gear and are
helping with the customer’s integration
chore. Finally, suppliers have gone the
extra mile by building equipment that
addresses problems the customer itself
has not anticipated.

The new focus on service is necessary
today, when equipment costs have
soared so high, Hutcheson says. “A
chemical-vapor-deposition furnace that
used to cost $30,000 [10 years ago)] costs
$1.2 million today,” he says, and a buyer

Monitoring equipment for any stage of the chip-making process can generate reams of
data; increasingly, the analysis of such data is being automated in process-control systems.

SERVICE

can't afford to let it sit idle. Thanks to
the quality push, he says, lithography
equipment that once had a productive
up time of 70% is now running 98% to
99% of the time.

VLSI Research publishes an an-
nual report on customer satisfaction
based on surveys of equipment buyers.
“In the lists of the top 10 companies
over the past 10 years, we have seen
20 companies come and go,” Hutche-
son says. “The ones that have re-
mained consistently in the ranking are
those that have provided the best cus-
tomer service.”

The lesson is being heeded all over
the industry. “Since 1988, achieving the
highest level of customer satisfaction has
become the goal of GenRad,” says com-
pany president Robert Anderson. A man-
ufacturer of automatic
test equipment based in
Concord, Mass., GenRad
Inc. hired an Indianapo-
lis company, Walker Cus-
tomer Satisfaction Mea-
surement, to develop a
set of measures of cus-
tomer satisfaction. “The
idea was to ferret out via
telephone surveys and
focus groups what con-
stituted customer service
and then relate these fac-
tors to what goes on in-
side of GenRad,” Ander-
son says.

At the same time, An-
derson launched a com-
pany-wide program to
develop awareness of
and concern for achiev-
ing total customer satis-
faction. “It isn’t enough
to give the customer
what he wants,” Ander-
son contends. “ATE
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vision systems. A case in
point: in the old days, an
operator took a hands-on
role in running a vision
system, says Anderson.
“He had to adjust the con-
trast, draw a block around
each character or label, tell
the system what the char-
acter was, teach the vision
system what he wanted it
to do.” This process is
now automatically handled
by software in the compa-
ny's AIS3000 and AIS4000.
Where it once took two to
five minutes, “it now re-
quires only a few sec-
onds,” he says.

vendors must anticipate what a cus-
tomer needs beyond his present re-
quirement. That means an ATE manu-
facturer must understand fully the test-
ing problem the customer faces.”

The same story is echoed everywhere.
“Two years ago we elevated the cor-
sciousness of our employees to provid-
ing customer satisfaction,” says Pat
O’Conner, vice president of customer
services at the Silicon Valley Group Inc.,
which makes automated wafer-process-
ing equipment. In mid-1988, the San
Jose company formed a customer ser-
vices group, which combined field engi-
neering and quality control. “We recog:
nized a need to design service into the
company and its product and then take
care of the customer after the sale is
made,” O’Conner says.

Establishing a customer service de-
partment is just the beginning; compa
nies must then take steps to measure
how effective is the service they pro-
vide. For example, ASM International
NV, another manufacturer of wafer-pro-
cessing equipment, has established a
program called QEST, for quality, ex-
cellence, service, and technology.

Launched a year and a half ago, “the
program measures the efficiency of these
four aspects of product using a scale of 1
to 10,” says Arthur H. del Prado, presi-
dent and chief executive officer of the
Bilthoven, the Netherlands, company.
“We started out at 5 and are now at
around 7, but we need to get above 9.
The industry average is around 7.”

Making equipment that is easy to
use is one sure way to satisfy a custom-
er, says Jim Anderson, president of Ap-
plied Intelligence Systems Inc. in Ann
Arbor, Mich., which makes automatic

The software develop-
ment effort to automate this process
was no mean feat. “There are more
than 200 man-years in software devel-
opment in the machine-vision system,”
says Anderson. The hardware to exe-
cute this software is also quite com-
plex. It consists of a massively parallel
array of 64 to 512 processors connect-
ed in a neural network.

Applied Intelligence Systems isn't the
only company to use software to auto-
mate the control of a process. Statisti-
cal process-control methodology es-
poused by manufacturing guru W. Ed-
wards Deming and wholeheartedly em-
braced by Japanese manufacturers
reduces any manufacturing process to
a set of steps. Using statistical methods
to measure the output of each step, a
manufacturer can ascertain whether his
process is working as it should.

In semiconductor manufacture, mea-
surement equipment monitoring a
stage in the process can generate
reams of data, which a skilled process
engineer must analyze to determine if
all is well. “In the
past, this analysis
was done manually,”
says J. R. Harris, pres-
ident of Optical Spe-
cialties Inc., a San
Jose manufacturer of
semiconductor pro-
cess-control systems.
A Sun Microsystems
Inc. workstation on
one of the compa-
ny's newest Inspectra
500 machines auto-
matically processes
this data in real time
and produces a

graph that a less highly skilled operator
can then easily evaluate.

To better serve their customers, pro-
duction equipment manufacturers are
making preventive and corrective main-
tenance just as easy as process control.
“In a vapor-deposition system, gases
that are used to deposit on wafers also
end up on the inside of the equip-
ment,” says O'Conner of the Silicon
valley Group. “Wherever possible, the
equipment performs in-situ cleaning,
but eventually the equipment must be
cleaned up.” Cleanup means stop-
pages, and O'Conner contends that
customers want to plan around down
time “so that they can service different
portions of the line at different times. It
has to merge into the production
schedule.” If an equipment supplier
can provide a better preventive mainte-
nance schedule and a procedure that
takes less time than a competitor, he
has a competitive advantage.

Repairing equipment that has failed
likewise must be done quickly. For ex-
ample, Lam Research Corp. in Fre-
mont, Calif., has begun to modularize
its equipment for easy repair. “Before,
none of the major parts of the equip-
ment was accessible from the outside,”
says Jack Hinkle, vice president of cus-
tomer service. “On our new Rainbow
4600 metal etcher, every one is [acces-
sible], and the result is that a mean
time to repair of days is now cut to
four hours.”

Besides keeping equipment up and
running, the one service that customers
need most is help in integrating equip-
ment from a number of different ven-
dors. “In the past, equipment vendors
shipped hardware to a customer with-
out a clear understanding of what the
customer was trying to get at the end
of the line,” says O’'Conner. “Now,
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with the complexity of technology and
competition in the market, customers
are becoming partners with their sup-
pliers.” Both sides will share technolo-
gy, he says, so that suppliers will un-
derstand the problems customers have
with other manufacturers’ equipment,
“even modifying [their own] equip-
ment to help it better fit in.”

One example of such a relationship
is found at Spectrum CVD Inc., a Phoe-
nix-based manufacturer of chemical-va-
por-deposition equipment, such as its
new Vision system, introduced in May.
One of Spectrum’s major customers is
Motorola Inc., also in Phoenix, which
helped found the company. Motorola
shared technology and future process-
ing requirements with Spectrum to get
exactly the production equipment it

wanted for current and future needs.
When a company such as Silicon Val-
ley Group installs a new piece of equip-
ment, it provides factory representa-
tives—mechanical, software, and process
engineers—to help integrate the system
into the customer’s equipment. During
installation, O'Conner says, vendors
must understand customer expectations,
and even if they do, the unforeseen oc-
curs. “In a presite installation review be-
fore equipment was to be shipped, we
discovered that a customer’s site could
not accommodate the equipment as it
was configured,” he recalls. “We modi-
fied our equipment to fit the site.”
After the equipment is installed, cus-
tomer service takes on another dimen-
sion. The new machine must work
with other manufacturers’ products in

SPREADING THE GOSPEL

N EVERY ELECTRONICS

industry segment, suppliers are
scrambling to offer customer service.
Vendors of computeraided engineering
tools are helping customers create de-
signs. Wafer suppliers are tailoring wa-
fers for individual customers. Printed-
circuitboard contract manufacturers are
making engineering change orders fast-
er, giving faster feedback on problems
in a run, and helping customers make
their designs more manufacturable.

In the CAD business, vendors sup-
ply products that cut design time. “A
customer typically wants to know
how fast he can get our routing tool
1o route a board 10 100%," says Jack
Hendren, vice president and general
manager of P-CAD Inc. in San Jose,
Calif. To be more competitive, P-CAD
solves a customer's problem on aver-
age in six hours or less with a goal of
under four hours. “When we started
the program, it took over a day,” Hen-
dren says. Ultimately, P-CAD will use
an expert system to understand a cus:
tomer'’s question. “Different designers
describe the same problem different-
ly,” he says. "An expert system will an-
alyze and categorize a request so our
service rep can give the right answer.”

To produce the wafers that semi-
conductor manufacturers use to make
chips, service takes a different form.
"A customer wants customized wafers
for his process and he wants to quick-
ly change parameters—electrical pa-

rameters—of wafers on order,” says
Joe Arruda, marketing manager for Ka-
wasaki Wafer Technology in San Jose.
Connecting supplier and customer by
network, the electronic data inter-
change will allow fast, automatic
changes without creating a paper trail.
Once KWT implements EDI, it will of-
fer ship-to-stock programs.

“Our customers sample-inspect in-
coming products,” Arruda says. “Even-
tually, we will provide the customer,
via EDI, statistical process-control data
from our manufacturing process to
eliminate incoming inspection.”

EDI can also help pe-board contract
manufacturing provide better custom-
er service. Manufacturers accept a de-
sign from a customer and from this
fabricate a board. “EDI helps us expe:
dite engineering change orders and
provide feedback on manufacturing
problems,” says Winston Chen, presi-
dent and chief executive officer of So-
lectron Corp. in San Jose, which has
partially implemented EDI with IBM
Corp., a major customer.

Solectron also studies failure mecha-
nisms in boards being manufactured—
components or traces spaced too close
together, for example—and makes a
case with supporting evidence for im-
plementing design changes, thus reduc
ing the customer’s field failures. One of
the more profitable contract manufac-
turers, Solectron is 2 model of a compa-
ny putting service first—/. McL.

the customer’s process line. The task of
making this happen resembles the kind
of system integration the computer in-
dustry performs for its clients, though
ASM's del Prado notes that the semi-
conductor production equipment in-
dustry has not yet reached the comput-
er makers’ level of service. “By and
large, the customer is still his own sys-
tem integrator,” he says.

In this environment, vendors tradition-
ally pointed fingers at one another over
the cause of problems in the process
line, while the customer wrung his
hands trying to get his line back in ser-
vice. Now, though, vendors are taking
on more of the responsibility. For exam-
ple, the Silicon Valley Group works to
integrate its own machines with all the
other systems in the line.

ASM goes even further: del Prado
says the company actually posts a rep-
resentative at a customer’s site to keep
the process line up. “Also, a multidisci-
plinary team from ASM with expertise
in different semiconductor processing
areas provides additional support,” he
says. “This group of three to five peo-
ple solves problems created by any
vendor’s equipment in the line.”

T THE END OF THE DAY,

what matters most to the cus-
tomer is increased yields from its pro-
duction lines. Service to address this
need comes in two forms. One is pro-
viding continual updates to squeeze
more efficiency out of older equip-
ment—for example, ASM continually en-
hances older machines to achieve better
performance. Another is to provide ad-
vances in the state of the art that boost
yields perceptibly.

Lam Research took the approach of
solving the corrosion problem that af-
fects the metal-etching step during IC
manufacture. The problem is that the
chemical used to etch away unwanted
metals on a layer of silicon continues
erching after the process step is com-
pleted because of residual chemicals
remaining on the wafer.

Lam’s new Rainbow Model 4600 etch-
ing system contains several hardware
changes that solve the problem. In the
past, “it required a second wet bath to
rid the wafer of the etching chemicals,”
says Hinkle. “The problem was to move
the wafers in seconds from the etcher to
the wet bath. The new system has a
rinse station that spins the wafer and
sprays it with deionized water. It should
improve yields by 20% to 25%.” O
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“Ineed
advanced CAE tools . . . powerful,
easy to use, and backed by
a leading-edge company.”

Electronic design engineers put a premium on
functionality—that's why Viewlogic's Workview
Series is the system of choice by the top IC, ASIC
and system engineers. We deliver advanced CAE
technology such as VHDL synthesis, mixed analog/
digital simulation, ASIC design kits and detailed
analog analysis. If you need unmatched perfor-
mance, an intuitive user interface and innovative
features, Viewlogic speaks your language.

“Ineed
an integrated system that
allows me to mix and match the
best design tools available.”

Engineering managers want to utilize today’s
most powerful design technology. Viewlogic’s
framework for integration creates a heterogeneous
design environment. Our Workview Series sup-
ports UNIX and DOS-based systems as well as
industry standards such as VHDL, EDIF and CFI.
And Workview runs on Sun, DEC, IBM, and
386-based desktop workstations. If you need inte-
gration, flexibility and unparalleled customer
support, Viewlogic speaks your language.




“I need
a business partner who improves
our time-to-market and preserves
our EDA investment.”

Executives strive for a competitive advantage
by shortening product development cycles, reduc-
ing costs and enhancing productivity. Viewlogic’s
Workview Series offers the best price/performance
on the desktop—that's why we're the fastest grow-
ing CAE company. Our EDA solutions are meeting
the needs of leading electronic companies, world-
wide. If you need a partner that improves your
productivity and profitability, Viewlogic speaks
your language.

We Speak Your Language

]
VIEWlogic
The CAE Company

293 Boston Post Road West ® Marlboro, MA 01752
1-800-422-4660 = 508-480-0881 = FAX: 508-480-0882

IBM is a trademark of International Business Machines Corp.
MS-DOS is a trademark of Microsoft Corp.

DEC is a trademark of Digital Equipment Corp.

Sun is a trademark of Sun Microsystems, Inc.

UNIX is a registered trademark of AT&T Bell Laboratories
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SGS-THOMSOK
GLOBAL VIL

F0LLTON

SGS-Thomson Microelectronics bas set up its own international, high-speed data-communications network,
into which clients may link during the design phase and to gain immediate access to stock.

EUROPEAN MAKERS, T00,
HEED THE SERVIGE GALL

THE BIG ELECTRONICS PRODUGERS SAY THEIR WELL-ESTABLISHED
PROGRAMS HAVE AN IMPACT ON SALES

HEY MAY NOT CALL IT

I by the same name, but execu-

tives at the big European elec-
N (ronics manufacturers are just as
involved as their U.S. colieagues in
customer service. Keeping customers
fully satistied, they say, is a credo
they've been practicing for a long time,
and only a few regard this practice as
just another weapon to beat off Far
Eastern competition in the short term.
Rather, customer satisfaction has been,
and will remain, part of a company's
long-term business strategy.

At West Germany's ITT Semiconduc-
tors Group, the moniker is “full cus-
tomer support,” while Siemens AG
calls it “technical services.” At Philips
International NV in the Netherlands it
is part of an efficiency and quality-im-
provement program. And SGS-Thom-
son Microelectronics, the Franco-Italian
semiconductor combine, makes a ser-
vice effort that few can equal: the com-
pany has invested about $2 million in

monitoring service levels via statistical
process control. Common to all of
these schemes, however, is the fact
that customer service is a corporate ac-
tivity, one that’s tightly woven
into each company's structure.

How companies go about satisfying
customers depends on the products
they make and the type of business
they're in. (Some are just getting start-
ed; see p. 68.) One approach is that of
the ITT Semiconductors Group in Frei-
burg, West Germany. In the mid-1970s,
ITT executives realized that if they
wanted to be successful in the integrat-
ed-circuit sector and avoid the ups and
downs of the volatile semiconductor
business, they would have to set them-
selves apart from their competitors sell-
ing standard devices.

So the group discarded standard IC
products and started specializing main-
ly in chips for three industry sectors:
consumer electronics, car instrumenta-
tion, and communications equipment.

SERVIGE

Today, these sectors account for about
60%, 25%, and 15%, respectively, of the
group’s IC business.

The focus on market-specific ICs
meant that “our engineers had to
learn a different language—that
of TV designers, auto instruments peo-
ple, and communication engineers,”
says Reinhard Preuss, the group’s
spokesman. “They had to attune them-
selves to customers’ design problems,
propose solutions, and recognize and
understand their needs, wishes, and
whims—in short, they had to satisfy
customers in every way.”

This dialogue sparked a symbiotic re-
lationship between the ITT engineers
and their counterparts at the customer.
In the end, it led to the realization that
“if we want to be successful in our busi-
ness, we must want our customers to be
successful in theirs,” Preuss says. ITT
Semiconductors’ concept of full custom-
er support was born.

Carrying out this support is the Con-
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cept Engineering department, a section
set up in the late 1970s and now consist-
ing of 35 engineers at the group’s main
operation, Intermetall GmbH in Frei-
burg, and at facilities in Japan and the
U.S. The department comprises engi-
neers who are not just circuit designers
“but are right at the interface between
circuit development and the markets us-
ing the ICs,” says Ulrich Schmidt, chief
of advanced projects. Strategically, Con-
cept Engineering is ITT Semiconductors’
most important department.

The ICs ITT develops usually start
out as customer-specific parts—that is,
components the customer wants on a
proprietary basis so that his product
will have an edge on competitive
equipment. After an agreed-upon time,
the customer relinquishes his priority
rights and ITT will make the ICs gener-
ally available as standard devices.

The dialogue between ITT and cus-
tomers begins at the management lev-
el, with executives from both parties
exchanging their ideas on a proprietary
circuit design. In this regard, Schmidt
says, the procedure is different from
the standard practice at large compa-
nies, where component procurement
decisions are made by purchasing and
sales departments.

When top managers have agreed on a
design, Concept Engineering gets into
the act. Together with the customer, ITT
engineers determine whether a chip is
feasible under various technological and
economic considerations such as chip
area, feature size, supplier's development
and production capability, as well as
cost. If ITT thinks the project can pro-
duce profits, it gives the OK.

During each of the next steps—from
simulation and prototyping to volume
production, quality control, and on to
the mature product and its applica-
tion—ITT concept engineers work
closely with customer engineers, with
the latter virtually looking over their
partners’ shoulders. If, after first silicon,
the customer wants an alteration, or if
at a later stage it wants a different pin-
out or package or a redesign on the
wafer level, ITT will comply. Even after
the start of volume production, perfor-
mance-enhancing changes will be
made if the customer is willing to carry
the extra costs.

ITT’s customer support doesn’t stop
after the delivery of the finished prod-
ucts, however. If the equipment incor-
porating the new components doesn't
perform to expectations or if undesired

effects are encountered in operation,
ITT application engineers will analyze
the problems and help the customer
solve them.

Schmidt concedes that the dialogue
with customers does not always go
smoothly. “It's often difficult to convince
outside engineers who are well versed in
analog techniques of the benefits that,
say, digital circuits bring,” he says. “The
dialogue is also difficult with TV-set mak-
ers from Third World countres who
want to leapfrog several generations of
analog TV receivers and jump right into
the latest technologies.” But in the end,
the method has bome fruit. Some 85 TV

T FWEWANTTOBE
SUCCESSFUL IN
OUR BUSINESS, SAYS AN
ITT EXECUTIVE, ‘WE MUST
MAKE OUR CUSTOMERS

SUCCESSFUL IN THEIRS
P R

brands from 70 set makers around the
world use ITT digital circuits. And many
of these producers are in Third World,
developing, or East European countries.

Has ITT's many years of full customer
support paid off? “Yes, very much so,”
says Preuss. To begin with, “our custom-
ers are satisfied, and a satisfied customer
is the best reference.” While many elec-
tronics companies in Europe see the Jap-
anese as a threat, “we count them
among good customers, as partners we
want to help succeed.”

A satisfied customer base, in tum,
has helped the group’s profit perfor-
mance. “Even when times were bad
for the semiconductor industry general-
ly, our profits were in the double-digit
range,” Preuss says. High profits en-
abled the company to acquire the latest
technology available. While many com-
panies are still using 1.0- to 1.5-um
technology, ITT Semiconductors has
production equipment providing 0.8
pm features. The newest circuits are
laid out so they can be made with the
0.5-um technology that is expected to

become available in 1993 or so.
Given the advantages of satisfied
customers, healthy profits, and good
returns on investments in equipment,
it's little wonder that ITT Semiconduc-
tors is a big proponent of full customer
support and is eager to continue im-
proving the services it provides.

IMILARLY DEVOTED TO

customer service is Siemens,
which sets a good example for satisfy-
ing customers of industrial systems and
automation equipment. The Munich-
based company has pursued this activi-
ty for a long time, meeting customers’
needs both during systems develop-
ment and after equipment installation.
Supporting the activity is the Technical
Services operation.

This operation extends its services to
six Siemens groups: Industrial and
Building Systems, Drives and Standard
Products, Automation, Power Genera-
tion, Power Transmission and Distribu-
tion, and Transportation Systems. (The
company's other nine groups—among
them Semiconductors, Medical Engi-
neering, Defense Electronics, and Com-
munications—have similar service ac-
tivities of their own).

Although Siemens has provided cus-
tomer services for many years, it was not
until the early 1970s that the company
put this activity on a more systematic
basis. Prompting the formal services pro-
gram was the rising complexity of auto-
mation systems and products, which by
then had reached a level beyond the
customer’s ability to cope with it. With
the complexity of automation equipment
accelerating since the early 1970s, the
Technical Services organization for the
six groups has grown to 18,000 persons
in West Germany alone.

The services program makes sure
that in the development of, say, exten-
sive automation systems for a steel
plant, chemical factory, or cement-pro-
cessing facility, “the customer be part
of the Siemens development team if he
desires,” says Walter J. Hayn, deputy
director of Field Services and Work-
shop Operations in Fiirth. Tied in with
development activities, the customer’s
engineers ensure that system specifica-
tions are met, propose design changes,
and generally keep tabs on progress
and system performance.

Technical Services activities proceed
according to a formal program that
spells out the procedures for cooperat-
ing with the customer in such phases
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as systems development, engineering,
software development, manufacturing,
and quality control. In other words, it
includes virtually all phases from the
start of a project to its completion. In
most instances, the program even ex-
tends to after-sales services to guaran-
tee that systems perform properly once
they are in place.

When it comes to products such as
numerical controls or programmable
logic controls for, say, machine tools,

the customer is also tied in with the
development. With such more or less
standard products, “service and mainte-
nance facilities are generally built into
the equipment in the form of self-test
features, test and measuring points,
and software tools,” Hayn explains.
An important aspect of Siemens's in-
volvement is the remote assistance
tools it offers. First is what the firm
calls the Hotline service. In this
scheme, a company engineer gives the

FEELING THE PRESSURE OF 1992

LTHOUGH THE BIGGEST

European electronics compa-
nies have long embraced customer ser-
vice (see p. 66), analysts say that many
others have been relatively slow 1o
adopt the concept. “Because European
manufacturers have been favored with
captive national markets in the past,
they did not see the need to appeal to
clients,” says Bill Coleman, an analyst
with the James Cappel investment firm
in London. But with the economic uni-
fication of Europe now imminent, that
may be changing.

The Single Internal Market that will
become a reality in 1992 is putting
pressure on even the so-called “nation-
al champions” to upgrade customer
service in order to remain competitive.
That service can help sales has long
been apparent to UK computer maker
ICL. Now even conservative companies
like France's Groupe Bull are begin-
ning to see the light.

The UK computing market has al-
ways been the most open in the Euro-
pean Community, and the deregulation
there prompted ICL to begin stepping
up customer service in the early 1980s.
“Services now provide 50% of our $3
billion turnover,” says Harvey Dodg:
son, director of business strategy for
ICL Services.

ICL, which sells mainframe systems
to businesses and local governments,
starts planning its service offer to a cus-
tomer well before the sale is a done
deal. “Our sales force is trained and
motivated to offer systems software
and applications software with the ini-
tial offer,” Dodgson says. For example,
when a large retail chain makes a
tender offer for an in-store system, ICL
offers standard implementation pack-
ages as part of its proposal.

Once the sale is made, ICL offers
three possible maintenance contracts,
which it calls “gold, silver, and bronze”
depending on the level of service they
provide. Another ICL innovation is to
give customers two choices in soft-
ware: they can opt to merely use the
software as is—that is, they buy the
right to the intellectual property—or to
have ICL continue its guidance and up-
dating. “Many of our customers feel
that our support is worth [the extra
fee],” says Dodgson.

The installation of large systems re-
quires user training, and for this ICL
has set up a separate training subsid-
jary in Birmingham, England. Despite
the huge expenses incurred by such an
endeavor, ICL thinks that the possibili-
ty of extensive training lures clients.
For example, when local governments
buy an ICL system, the company’s abil-
ity to train them is a considerable in-
centive, he says.

Service tactics like those employed
by ICL are now being adopted at Bull.
“Bull now proposes custom-made
maintenance packages,” says a compa-
ny spokesman in Paris. “We offer every
level of service, from total care to mail-
in. The customer can choose the re-
sponse time he needs, anything be-
tween immediate response to the next
day or the next week.”

To simplify maintenance and up-
grades, Bull now designs its computers
with a standard chassis. The user can
plug in new boards if he wishes to
replace parts or upgrade without
changing the box itself.

“The new design reflects the fact that
there is less money to be made today
with maintenance, and a great deal more
to be had from added value” the
spokesman says.—Andrew Rosenbaum

customer tips over the telephone on
how to correct a malfunction and get
systems operation back to normal. If
Hotline proves ineffective, Teleservice
comes into play. This setup connects a
terminal or a Siemens expert system to
the customer’s equipment, also via tele-
phone lines. Running through its ser-
vice program, the expert system or a
human expert at the terminal comes
up with the answers to a problem and
tells the customer what to do to fix it.

“With the Technical Services concept
and with the service tools we provide,
we think we are the leaders among
systems suppliers and engineering
firms in Europe,” Hayn says. “Our ser-
vice operations have paid off well,” he
adds. They have given Siemens's mar-
keting and distribution activities a pow-
erful sales argument. Good sales, in
turn, have helped the company reach
leading positions with many products.

For example, Siemens now ranks as
the world’s No. 1 supplier in program-
mable logic controllers. With numerical
controls for machine tools, the compa-
ny is No. 1 in Europe and No. 2 world-
wide. And in tumkey factory automa-
tion projects and other automation-re-
lated activities, it also rates among the
world’s heavyweights. Says Hayn: “A
customer given full technical support
not only is a satisfied customer but
also a loyal one who keeps coming
back for more.”

HILIPS INTERNATIONAL

has also long given corporate at-
tention to customer service and satisfac-
tion. This activity, which is part of the
Dutch firm's Corporate Organization and
Efficiency Bureau in Eindhoven, has
been pursued on a formal company-
wide basis since 1983 “as a reaction to
Japan’s increasing sales efforts on our
markets,” says Matthijs Vermaas, a bu-
reau director. “What was formerly a
seller's market tur