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SEPARATING THE INNOVATORS FROM THE ALSO-RANS

CHANGE

As the industry enters the commodity age, here are
the secrets of how the companies that turn out
product winners blend the technological dazzle of
the R&D lab with the reality that is the sum of
those hard numbers that ¥& S
define today's marketplace.
This is the way they ensure
that change becomes the g
servant and not the master;
how they manage it, prosper | -
from it, and keep from being Sl
left behind. PAGE 42 5=
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NKK backs you with over 1,001,250 different toggle, rocker,
pushbutton, slide, lighted, keypad, keylock, rotary and DIP
rotary switches — including the best new ideas of the '90s.
See them all in the pages of our new 456-page switch
catalog. For your free copy, call (602) 991-0942 or

FAX (602) 998-1435.

NKK Switches n H

7850 E. Gelding Dr. °
switches

BEST 0
THE 30s

EASY DOESIT

c-

Scottsdale, AZ 85260

WORLD’S SMALLEST ULTRA-MINI

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

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

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

WORTH A MILLION

-

Million operations from unique LED
iluminated JB keypad switch. Red,
greenor yellow LED options

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

TURNING POINT

Nﬁ o

DOUBLE DUTY 100,000 CHOICES

Logic-level for PCB or power rating
for snap-in panel mounting, from
very low-profile UB pushbuttons with
full-face LED illumination.

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

angle or straight terminals.

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




FRONT
THE CAT KEEPS CHASING ITS TAIL

he electronics industry is universally embracing downsizing. A case in point: I recently spoke

with a representative at Hewlett-Packard Co. in Colorado Springs, Colo., who described how the

company was slimming down by offering attractive turloughs and early retirement to its employ-
N ccs. “This HP division is a $100 million entity that is struggling to downsize to $50 million,” she
said. All the big players are taking the same tack, as witness the well-publicized layoffs at Apple, Digital
Equipment, IBM, and others, resulting in a large number of unemployed skilled factory and white-col-
lar workers. Downsizing’s benefits are a leaner company that produces a large amount of revenue per
employee. But the trend somewhat resembles a cat chasing its own tail.

The U.S.—indeed the world—has enjoyed a long stretch of prosperity that has given consumers
large amounts of disposable income with which to propel the economy into many consecutive years of
growth. Now, though, the consumer is tapped out. Just as shoppers are putting off big-ticket purchases,
sO corporations that once bought large numbers of computers have become much more tight-fisted.
Computers are being consigned to capital budgets, and capital spending is down to a trickle. On the
home front, the consumer is hard-pressed to justify new purchases. The average U.S. household al-
ready has several TV, telephones, cars, radios, and stereos. Who needs more? On sceing the next-
generation 16-bit Nintendo mainframe needed to run the newest games, budget-conscious parents in-
terviewed on a TV news show vowed they would “just say no” to this latest clectronic siren song.

Manufacturers facing such stubbom resistance are reacting by producing items they hope consumers
cannot resist: laptop computers, higher-performance workstations, smaller cellular phones, and so on.
But none of these products represents a radical break with the past; cach is an enhanced version of
something clse. So as the industry struggles to employ an enormous production capacity by exploiting
market niches and slushing prices, the downward spiral accelcerates as
laid-oft workers pound the pavement looking for work. These
workers are no longer active consumers, lower prices notwith-
standing. The assumption is that they will find work in start-
up companies; but the tight economic conditions have re-

duced the amount of funds available for new ventures,
Government economists are predicting that a strong
surge in consumer spending will pull the U.S. out of its
economic woes. However, given the combination of
downsizing and fewer new startups to absorb the dis-
placed workers, this scenario seems unlikely. What's
needed is a better economic climate in which to grow and
prosper, including a tax credit for rescarch and develop-
ment and an investment tax credit to spur new startups.
The R&D credit is already in jeopardy as legislators hint
there will he no tax bill this pre-election year. If so, the
R&D tax credit, which must be renewed yearly, will sim-
ply be allowed to expire.
In the upcoming election year, public ofticials will come
hat in hand asking voters for support. It is incumbent upon
each of us to ensure that those asking for our votes
have a plattorm for reversing the downward spiral in
\ Y our economic growth.

: \ } \ ﬁmm M
_ L \\ JONAH McLEOD

EDITOR
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Limited Only By Your Imagination

Remember how quickly you eould turn a concept into reality with a set of quality
building blocks? How you always seemed to have just the right parts and how well they
fit together? How easily you could modify your creation to explore creative alternatives?

Our VI-200 and VI-JOO families of high density converters, along with a host of
compatible modular peripheral products, are designed to “plug and play™
perfectly... offering you the flexibility, ease-of-use, quality and repeatability needed
to impiement virtually any power system solution. And with hundreds of

standard models to choose from...input ratings from 10 to 400 Volts, outputs from
2 to 95 Volts and power expansion from Watts to kiloWatts... you won’t be

stuck at the last minute with “missing” parts.

You're not playing with toys anymore...which may be the most important reason for
specifying Vicor's component-level “building blocks” for your next power system.

| EB?nponent Solutions For Your Power System
E:C._ .

23 Frontage Road Andover, MA 01810
TEL: (508) 470-2900 FAX: (508) 475-6715
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Executive Briefing:

Whither corporate computing?
Feisty workstation vendors are laying
siege to IBM’s stronghold with
multiprocessing, open-system solutions.

Will it be optics or X rays for
circa-2000 memories?

As semiconductor manufacturers begin
planning for 1-Gbit DRAMs, the
lithography industry finds itself

standing at a crossroad.

On the board, it's the age of the big squeeze
Chip-set vendors are buffeted by cost and
technology considerations as they
elbow one another for space on the
shrinking PC motherboard.

PAGE 42

COVER: MANAGING CHANGE
Separating the innovators from the also-rans
It’s all in how effectively a company
manages technical change, an art that
demands equal parts vision and
solid core technology.

Jesse H. Neal
Editorial Achievement Awards

1956 Merit, 1965 First
1975 Merit, 1976 Merit
1977 First, 1978 First
1988 Merit, 1990 Merit
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WORLDWIDE NEWS

News Front
eGenRad carves a4 new
path: telecom ATE
eSun, IBM rank low on
workstation service
eWanted by Japan: LCD
fabrication gear
*Behind the IBM
graphics deal

Products to Watch
*IBM ships a 1-Gbyte,
3.5-in. disk drive
e Cypress creates d
VHDL compiler for
125-MHz PLD
e Brooktree enters
multimedia market with
a video encoder
eYamaha chip handles
voice, data, and fax
ePixel marshals a
one-chip solution for
video windows

European Observer
«Chip sales may be
slowing down in
Germany
*DEC data net to speed
economic reform in
Czechoslovakia
eEsprit enters new
phase: microprocessors
e Cautious optimism
reigns at Philips

Displays
It's unlikely Japan will
ride to the rescue any
time soon by building
active-matrix LCDs
in the U.S.

Semiconductors
The great leap:
how to win the

gigabit race

Computing
LANs are moving to the
motherboard, and
Apple’s solution for
high-end Macs is but
the first in an
anticipated wave

Research
VLSI goes 3-d as
German researchers trim
chip size fivefold with a
new CMOS process

COMMENTARY

Floyd Kvamme Speaks Qut
What does it take to
garner venture capital?
Generally, a technology
that’s at least a year
or two ahead of
everyone else’s
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You have to build
to build jus

Thenew Tek TDS Series

More than a million Tektronix oscillo- dates and measurements that inhibit
scopes have all been leading up to this:  most other digitizing scopes. Its real-
the most powerful, versatile, and intui-
tive instruments ever developed for the
mainstream of test and measurement.
The new TDS 500 Series is the culmi-
nation of everything Tek has learned in
the design, manufacture and use of digitiz-

ing oscilloscopes. It’s an achievement
made possible only by the unique integra- time DSP lets you perform single-shot
tion of acquisition functions and combina-  averaging and extend resolution to 12
tional trigger logic onto a single board. bits. The TDS Series arms you with up to
Only by the development of a  *. four full-featured channels. 500 MHz
4 bandwidth. Up to 1 GS/s sam-

v'v
-

%, pling and 4 ns peak detect. And if you think oscilloscopes aren’t

milestone multiprocessor W

architecture. o
Only by the addi- %
tion of Tek’s TriStar™
Digital Signal Processor (DSP).
Only by Tek’s capacity for taking
the hard work out of high performance. tivity and fast overdrive recovery bringing

Up to 50K record as easy to use and comprehend as they
lengths. Time interval,
2 ns glitch, runt, pattern and

state triggers. With acquisition sensi-

The TDS Series performs, live, up- greater waveform detail within your grasp.

Copyright ©1991, Tekironix, Inc. All rights reserved.



million oscilloscopes
one like thus.

could be, you owe yourself a demo of powerful instruments from the

the TDS. Its simplified front panel, world’s leading supplier of digitizing

VGA-quality display resolution, on-line and analog oscilloscopes. To get a first-
help text, innovative icons that instantly hand feel for why performance like this
differentiate menu functions — all add up only comes along about once in a million
to a scope that makes the user’s manual The TDS Series signals the start of a  scopes, contact your Tek sales engineer

more a formality than a necessity. new generation of friendlier, more or call 1-800-426-2200.

One company measures up.

Tektronix CIRCLE 176
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You've heard the old
saying, “we’ll cross that
bridge when we come to it.”
Well, we have.

Cost crossover today
makes 4-meg DRAMs
more economical per bit
than 1-meg DRAMs. And
given all the benefits in
reliability and board real
estate, that’s good news.

MEMORY MODULES

COST

4mec
CROSSOVER

‘88 '89 ‘90 ‘9l '92

People are lining up to
take advantage of it.

One specific advantage
is in memory modules.
Samsung 4-meg-based
modules are actually
more cost-effective today
than their 1-meg-based
counterparts.

All the modules listed
here have reliability specs
based on 600 temperature
cycles (0-125°C) and 500
hours (85°C, 85% RH).
Available features include

70, 80, and 100 ns access

IN MEMORY MOE
CROSSOVER HAS .



JLES, COST-PER-BIT

JST BEEN COMPLETED.

times, fast page mode,
low-power versions, gold
lead finish, and customer-

specific labeling.

SAMSUNG MEMORY MODULES
BASED ON 4-MEG DRAMs

AMegabyle. Puart Number Organization
1 KMMS581000AN 1M x 8
] KMM591000AN IMx9
4 KMM584000A 4M x 8
4 KMM594000A 4M x 9
4 KMM5321000A M x 32
4 KMAM5331000A IM x 33
4 KMM5361000A 1M x 36
8 KMM5322000A 2M x 32
8 KMM5332000A 2M x 33
8 KMM5362000A 2M x 36

Samsung is one of the
world’s leading manufact-
urers of both DRAMs
and memory modules.
Our outstanding quality,
reliability, and availability
have helped us gain this
leading position.

For data sheets on
our 4-meg DRAMs and
4-meg-based modules,
call 1-800-423-7364 or
(408) 954-7229 today. Or
write to Memory Module
Marketing, Samsung Semi-
conductor, 3725 No. First
St., San Jose, CA 95134.

¢ SAMSUNG

Technology that works for life.

CIRCLE 182




LETTER FROM

MILAN

THE NORTHERN ITALIAN CITY PLAYS HOST TO AN IG CONFERENCE

RENAISSANCE ART MEETS HIGH TECH

BY JOHN GOSCH

M ention Milan, and what comes
to mind for the art-conscious
traveler is images of places and objects.
There are the famed La Scala opera
house; the city’s wedding-cake Gothic
cathedral; the Castello Sforzesco, where
Michelangelo’s last work, the unfinished
Pieta Rondanini, can be seen; or the
many places where the Renaissance
painter, sculptor, architect, and inventor
Leonardo da Vinci left his mark.

But the Milan area is also Italy’s com-
mercial and industrial capital. It is home
to production and research facilities of
such major electronics companies as
IBM, Italtel, Marelli, SGS-Thomson Mi-
croelectronics, and Telettra.

So it follows that for about 400 elec-
tronics engineers, researchers, aca-
demics, and industry representatives,
Milan’s main attraction—at least for
three days last month—was the Euro-
pean Solid State Circuits Conference.
This year’s Esscirc, the 17th, was held
Sept. 11 to 13 in Milan’s Palazzo della
Stelline—just across the street from the
monastery of Santa Maria della Grazie,
where da Vinci’'s masterpiece The Last
Supper hangs.

First held in 1975, Esscirc is Europe’s
answer to the annual International Solid
State Circuits Conference staged in the
U.S. Although it doesn’t have quite the
visibility and exposure of the ISSCC and
doesn’t draw as many people, Esscirc
matches the U.S. event in the quality of
papers presented, conference officials
maintain—and it is often chosen for first
announcements of new technology.

or example, last year in Greno-

ble, France, Japan’s Hitachi Ltd.

first presented circuit concepts for its 64-

Mbit dynamic random-access memory.

Andthe event is becoming more and more

international in that it increasingly attracts
speakers from non-European countries.

At Milan, 72 papers were contributed

by authors from 13 countries, with 20%

from the U.S. and Japan. An indication

of the papers’ quality is that they were

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

selected from more than 170 submitted.
“We tried to pick papers representing
avant-garde developments in micro-
electronics,” says Rinaldo Castello of
Italy’s University of Pavia and technical
committee chairman of Esscirc 91.

This year, the 400 attendees encoun-
tered something new for Esscirc. That
was a series of invited papers by repre-
sentatives of industries that use certain
components and of companies that
make them. “In these presentations, the
component users inform producers
about the direction their field is expect-
ed to take in the years ahead,” says
Bruno Murari, 1991 conference chair-
man, “and device makers tell users
where they stand in technology and
what microelectronics holds in store.”

For example, a paper from Johan
Danneels of France’s communications
group Alcatel NV represented telecom
chip users, and one by Pietro Erratico of
the Italian-French microelectronics
company SGS-Thomson spoke for pro-
ducers of telecom chips. Danneels
pointed to communications systems the
industry envisions for the next few
vears, whereas Erratico described the
resources circuit makers will have at
their disposal for such systems.

Another pair of papers came from
Erich Geiger of France’'s Thomson Con-

sumer Electronics group—he repre-
sented TV chip users—and R.P.
Kramer of Philips Semiconductors,
who took the chip makers’ side. A
third pair was from Joachim Melbert of
Germany’s Siemens AG and Ettore
Panizza of Italy’s Fiat, who represented
automotive chip producers and the car

industry, respectively.

lnvited papers were also presented
on other topics of current interest,
Henry Baltes of the Technical Universi-
ty of Zurich, Switzerland, reviewed the
state of the smart sensor art, Dimiter
Driankov of the University of Linkop-
ing in Sweden discussed fuzzy logic,
and Satyen Mukherjee of the Philips
Research Labs in Briarcliff, N.Y., talked
about smart power technologies.

As VLSI chip complexity increases to
several hundred thousand transistors, as-
pects of testing become ever more im-
portant. So Eckhard Wolfgang of
Siemens reviewed the state of the art of
three contactless testing techniques:
electron-beam and laser-beam testing,
and emission microscopy. Wolfgang de-
scribed why contactless testing is crucial
for chip verification and failure analysis.

While the invited papers given by
the gurus in their fields were tutorial in
nature, the contributed papers from

ELECTRGNICS ¢ OCTORER 1991




Finally;a SPARC chip set that coméé equipped
with everything you need for the Sun.

you outshine the competition.

Now, from the Advanced Products Division of

Fujitsu Microelectronics — something new I-yil1§u 4 FpliTSlJ Plus, to get you to market faster, we offer
under the Sun. A SPARC® chip set that offers the e | three distinct hardware designs: Busless, Sbus
world’s most advanced, cost-effective solutions _ and VME bus. What's more, from our alliance
for Sun-compatible workstation designs and | cusis with INTERACTIVE Systems Corporation — the
specialized, compute-intensive applications. | v GULIE  Premier independent UNIX® source— comes

the latest SunOS™ 4.1.1 ported to each design.
And with comprehensive documentation

Including voice response, medical imaging and
pattern recognition systems.

Our new SPARC chip set is packed and training, you'll find your place in the
with all of the advanced features you Sun more quickly.
need to differentiate your systems from 0’) So equip yourself with everything
Sun and yesterday’s Sun clones. Such as FU lTSU you need to develop the highest perfor-
higher integration. More system flexibility. mance SPARC-based systems. Call us at
Clock speeds of up to 40 MHz. And 1-800-523-0034. And discover why our new
graphics options. All at a price to help Delivering the Creative Advantage. SPARC chip set is the perfect Sun set.

FUJITSU MICROELECTRONICS, INC., Advanced Products Division. 77 Rio Robles, San Jose, CA 95134-1807. Ph: 408-456-116] Fax: 408-943-9293.

FUJITSU MICROELECTRONICS ASIA PTE LTD. (Head Office, Singapore ): Ph: 65-336-1600 Fax: 65-336-1609. HONG KONG SALES OFC: Ph: 852-723-0393 Fax: 852-721-6355.
TAIPEI SALES OFC: Ph: 886-2-757-6548 Fax: 886-2-757-6571. JAPAN SALES OFC: Ph: 81-3-3216-3211 Fax: 81-3-3216-9771. KML CORP. (Rep., Korea): Ph: 82-2-588-2011 Fax: 82-2-588-2017.
PACIFIC MICROELECTRONICS, PTY. LTD., (Rep., Australia): Ph: 61-2-481-0065 Fax: 61-2-484-4460.

FUJITSU MIKROELEKTRONIK GmbH (Dreieich-Buchschlag, Germany): Ph: 06103-6900 Fax: 06103-690122.

SPARC is a registered trademark of SPARC Internatisnal. UNIX is a registered trademark of UNIX System Laboratories, Inc. SunOS is a trademark of Sun Microsystems, Inc.
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technology and design specialists re-
ported on the latest developments.
One example: a CMOS image-sensor
array that integrates an electronic aper-
ture and an exposure controller. From
the University of Edinburgh, Scotland, the
chip achieves exposure control over a
range of 40,000:1, which is equivalent to
15 stops of a mechanical iris system. This
compares with an equivalent of eight
stops for on-chip electronic apertures re-
ported so far. The device is aimed at ap-
plications ranging from single-chip video
camerds to smart vision systems, such as
burglar-alarm verification cameras.

For applications in data communica-
tions between printed-circuit boards
within a system and for interoffice trans-
missions is a directly driven transmitter-
receiver circuit for twisted-pair cables.
Presented by experts from Hitachi, the
circuit handles 320 Mbits/s, an incredi-
bly high speed for a twisted-pair cable
up to 10 meters long. To realize the
high data rate, the circuit uses low-
swing 0.3-V differential signal levels.
The transmitter and receiver of the so-
called ALTS—for advanced low-level
transmission system—are contained in a
0.8-um gate-array device.

fast multichip CMOS RISC pro-
cessor with low-voltage-swing
inputs and outputs was described by In-
tergraph Corp. Believed to be intended
for a new line of workstations from the
Huntsville, Ala., firm, the processor has
a propagation delay under 1.7 ns. The
input buffer is designed with a setup
time of 0.4 ns in the differential mode
and 0.75 ns in the single-ended mode.
A tunable continuous time-filter cell
from the University of Pavia boasts re-
markable performance even though it
uses conventional 2.0-um technology.
The key is the biCMOS design that the
second-order low-pass filter cell em-
ploys. The device can be tuned over an
810-32-MHz range and has a quality
factor of 2. Its total harmonic distortion
is below 42 dB for an output signal up
to 2.4 V peak-to-peak at 5 MHz. Intend-
ed for disk drives, the device will soon
be marketed by SGS-Thomson.
High speed and performance are the

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

fourth-order sigma-delta con-

verter was presented by the
UK’s University of Southhampton. The
circuit avoids the problems of switched-
capacitor samplers with a self-tuning
continuous-time noise shaper. The de-
vice, made in 1.6-um CMOS and oper-
ating from a single 5-V supply, is un-
conditionally stable and recovers
immediately from overload without re-
setting integrators.

A new floating-point cell library fea-
turing high flexibility and performance
and suiting the logic synthesis of image
signal processors was described by ex-
perts from Toshiba Corp., Japan. The
library’s 32-bit arithmetic logic unit and
32-by-32-bit multiplier support IEEE
754-format floating-point operations as
well as fixed-point logical operations.
A new vector processor was synthe-
sized with a logic synthesis tool using
the library. Designed in 1.2-pum CMOS
technology, the processor checked in
with a peak performance of 100
megaflops at 33 MHz.

For applications in hand-portable
terminals is a codec discussed by spe-
cialists from Belgium’s Alcatel Bell. The
device, using 1.2-um CMOS technolo-
gy and occupying a die area of only 14
mm?2, has a dedicated processor serv-
ing digital filter calculations. An inter-
polator and sigma-delta modulator
transform incoming signals to an over-
sampled 1 Mbit/s pulse-density modu-
lated signal that is converted to obtain
the earpiece signal.

Whether the engineers enjoyed
Leonardo and the opera as much as the
technical papers is unknown.

Correction
The right product

In the White Paper on digital video
technology (August 1991), an RGB

Spectrum product was misidentified.
The screen on p. A3 shows the Berke-
ley, Calif, company's RGB/View, a
video-windowing program. A
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NEWS

acing shrinking mar-

kets, the automatic-test-
equipment industry is look-
ing for someplace to grow.
One answer: telecommuni-
cations, where the rack-and-
stack systems put together in
house are a target for ad-
vanced ATE replacement—
and that's where GenRad
Inc. of Concord, Mass., is
aiming its new GR9000 tele-
com ATE system.

“The uniqueness of the
9000 system is that it is the
first one focused for telecom
test,” says Adam Bogue,
product marketing manager
at GenRad. The company
has developed what it calls a

SURPRISE! SUN, IBM
RANK LOW IN SERVICE

Workstation vendors look-
ing to get a foot in the door
of corporate MIS depart-
ments (see p. 38) had best
pay attention to an important
aspect of doing business
today: service, A customer-
satisfaction survey conduct-
ed by Dataquest Inc. holds a
few surprises for the work-
station crowd. Chief among
them: market leader Sun Mi-
crosystems Inc. and comput-
er giant IBM Corp. have not
won many hearts and minds.

In asking 3,600 workstation
users 34 questions on quality,
ease of use, delivery, and
other measures of satisfac-
tion, the San Jose, Calif., re-
search firm found Silicon Sys-
tems Inc, Mountain View,
Calif., No. 1 with customers.
Then came Next, Digital
Equipment, Solboume, and
Hewlett-Packard. IBM was
No. 6, Sun No. 8.(]

FRONT

GENRAD CARVES
A NEW PATH

VXIscan scanner subsystem
to connect the VXIbus (for
VMEbus extensions for in-
strumentation) directly to the
unit under test with a cable-
less interface.

This, in effect, turns the
standard into an ATE-like
system and, with the scanner
hackplane, allows routing of
signals with another instru-
ment. “The 9000 offers the
modularity and openness of
rack and stack,” says Bogue,
“but the high performance
and speed of ATE.”

GenRad is emphasizing to
potential buyers the value of
integration versus the pur-
chase price of individual in-

1
i

l‘e"'é 2 E

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

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

WANTED BY JAPAN: LCD FABRICATION GEAR

In the wake of the bitter an-
tidumping suit in flat-panel
displays (see p. 27), much
has been made of the fact
that the Japanese have this
lucrative and fast-growing
market pretty much to them-
selves. But their hegemony
doesn't mean there isn't any
room for U.S. outfits to do
some business.

Take the case of Applied
Materials Inc., the giant Santa
Clara, Calif., vendor of semi-
conductor production equip-
ment. The company an-
nounced last month that it
will leverage its expertise in
vapor deposition, etching,
and sputtering to build man-
ufacturing systems for thin-
film transistors (TFTs), which
are crucial components in
active-matrix LCDs.

Active-matrix displays will
be a high-growth market in
this decade, with sales pre-

dicted by various market
watchers to hit $3.1 hillion by
1995. Laptop PC makers are
eager to use them for color
screens, and they will likely
move into high-definition
TVs and other applications
as well. The displays are built
like huge integrated circuits,
with the TFTs—which must
be defect-free—controlling
every pixel.

Japanese LCD vendors
have “urged us very strong-
ly" to develop equipment for
manufacturing TFTSs, says a
spokesman for Applied Ma-
terials. *It's a natural business
for us; a lot of the fundamen-
tal technologies are transfer-
able from semiconductor
production.” R&D and initial
fabrication will be in Santa
Clara, but the company is set-
ting up a Japanese subsidiary
to run the project and handle
additional development. (]

functions hy buying out-
side—an opportunity, says
Bogue, that telecommunica-
tions companies have never

had before. (J

BEHIND THE IBM
GRAPHICS DEAL

Last month's XGA chip-set
agreement between IBM
Corp. and SGS-Thomson
Microelectronics could her-
ald the arrival of graphics
products with enough mus-
cle to handle today’s ad-
vanced PC applications. It
also promises to hasten
agreement on an industry-
wide XGA standard. The
agreement represents two
firsts for IBM: it is offering
the chips to other board and
system vendors, and it is
warking within an industry
group—the Video Electron-
ics Standards Association.

The deal calls for the man-
ufacture, marketing, and dis-
tribution of a two-chip set
that nandles IBM's XGA ar-
chitecture. Initially, chips
fabricated by IBM will be
sold by §GS-Thomson,
whose Innos Ltd. subsidiary
will then make themitself.
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Master Designer 5.0,
the shortest distance
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Master Designer™ 5.0 is the shortest
distance from PCB design concept to
reality. And the fastest, most productive
and reliable way to get your designs to
market using an IBM®or compatible PC.

And now Master Designer 5.0 has
been enhanced with more than 100 new
features, requested by PCB master design
engineers like you.

New features, more productivity.
Master Designer 5.0 shortens the
entire design cycle with new features like
extended memory for 4-times larger
designs. Automatic real-time on-line
design rule checking, User configurable

menus. And automatic periodic file save
with user-definable time increments.

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

reality;

the international network of expert
P-CAD Value Added Resellers.

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

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

p-cad

PROOUCTS FROM CADAM, AN IBM COMPANY

1BM is a registered trademark of International Business Machines Corp. P-CAD is 2 registered trademark and Master Designer, Master Layout, Master Schematic, and Master Placzr are trademarks of Personal CAD Systems, Inc.

P-CAD/CADAM, 1935 N. Buena Vista St., Burbank, CA 91504. © 1991 CADAM INC.
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The big difference between rack and stack telecon
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Very costly hours

Hours that run into days, weeks and months of delays, and huge cost
overruns to get an in-house rack and stack system on I'ne.

For example, you thought you could design and build a test
system that- would be ready in June and now it's October. And now
you need arother two or three months because engineering just
added DSP and a new ASIC to your line card.

Now you need more money, too. You estimated it would cost
about $75,000. But you've already spent 120,000 and can't predict
how much more you'll need.

And don't forget the typical problems that come with in-house
rack and stack systems ..instrument integration headaches, early
obsolescence, maintenance problems, slow test speed and through-
put, programming delays, and less than optimum fault coverage.
Problems yeur time-to-market efforts don™ need.

GenRad has the solution

GenRad's new GRI000 Telecommunications Test and Measurement
System can help put this all behind you. It's a next generation system
that provides accurate, comprehensive, functional tests for telecommu-
nications line/transmission cards. Full voice frequency compliance
tests, transmission and BERT tests from DS-0 to DS-3 are supported in
powerful yet simple-to-program screens. And additional 