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Since introducing SPARCstation 1 in
April ‘89, Sun has utilized LSI Logic’s RISC
and ASIC technology and design method-
ology to pack more processing power into
smaller footprints.

This strategic partnership has enabled
Sun to compress time to market to an
unbelievable four months between new
product announcements and has reduced
their time to volume. Forever altering the
rules on time to market. And capturing
the dominant position in the workstation
market in the process.

Sun’s latest creation, SPARCstation 2,
is a shining example. This powerful new
workstation was brought to market just
four months after the introduction of the

SHINE.

SPARCstation IPC. By leveraging the
power of LSI Logic’s RISC and ASIC tech-
nology, Sun has quickly introduced a
whole new level of price/performance in
UNIX workstations.

If you have some brilliant new product
concepts on your horizon, with windows
of opportunity opening as often as ever
four months, call us at 1-800-451-2742,
or write to LSI Logic, 1551 McCarthy Blvd,
MS D102, Milpitas, CA 95035.

We'd like to show you how quickly
your new product can see the light of day.

1L.oGICH
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Gold Crown Club...

and the rewards can be yours.

Best Western’s Gold Crown Club—
it’s easier than ever to earn points*
redeemable for valuable awards at
nearly 1900 Best Western locations in the U.S., Canada, Mexico and
the Caribbean.

Just look at the values! Here’s what you can earn:

_® Room nights at Best Westerns in the U.S., Canada, Mexico and the
Caribbean ® U.S. Savings Bonds (gift certificates for non-U.S. residents)
e General Rent-A-Car Certificates ® Gourmet Dining Certificates

Start earning points today. There’s no cost to join!
Make your Gold Crown Club membership a
necessary part of your travel plans.

Each Best is P ly owned and op

Here’s my application. Please enroll me in your Gold Crown Club today, at no cost to me.

Name 2 . - - _
Company . Phone Exe .
Plcase mail tomy _ Home Business address
Address ___ . City

Stare / Province Zip [ Postal Code Country

Mail to: Best Western International, Inc. Gold Crown Club
P.O. Box 3858, Holliston, MA 01746

*Gold Crown Cluk Points are awarded for rooms purchased at the regular rate. Points will not
be awarded for discounted room rates. CIRCLE |
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PHOTO RESEARCH®

The New SpectraScan® SpectraRadiometer” Brings Near

Real-Time Testing To The Production Line. Now you can I'[EAD

perform precise spectroradiometric measurements in near

real-time in production test and inspection environments. FOR THE
* Determine the spectral and photometric/colorimetric

output of displays. FUTURE
* Test automotive panels and displays for correctness and °

uniformity of color.
* Make accurate measurements of reflectance/transmittance, source color tempera-
tures and flash lamp spectra.

And that's just the beginning!

The SpectraScan’s new system software is easy to use, requires minimal training,
and allows maximum system flexibility. The software’s six basic functions make it
simple to define hardware and software measurement parameters. Our optional
SpectraView™ Software package includes all the capabilities of the standard software
plus such added capabilities as CIE LUV/LAB calculations, reflectance/transmittance
measurements, user-defined (“Hot”) function keys, and more.

The SpectraScan SpectraRadiometer is truly a “Head for the future” It is fully
compatible with your PC or equivalent computer, with a variety of new features
including optional dual apertures, pressurized detector chamber, expanded spectral
range, and a wide variety of objective lenses.

Gall or write today to find out how you can head for the future with near
real-time spectroradiometry.

PHOTO RESEARCH®

The Light Measurement People® CIRCLE 180-Please send literature

Division of xoLLMORGEN
9330 DeSoto Avenue, PO. Box 2192, Chatsworth, CA 91313-2192 USA
(818) 341-5151 FAX: (818) 341-7070 TLX: 69-1427 Cable: SPECTRA

CIRCLE 179-Please have salesman call

I tional Sales Rep i AUSTRALIA COHERENT SCIENTIFIC Ph: (08) 271-4755 CANADA OPTIKON CDRPORATION

Ph: (519) 885-255!  FRANCE INSTRUMAT S.A. Ph: (1) 69-28-27-34 HOLLAND INTECHMIJ B.V, Ph: (20) 56-96-611 INDIA PHOTONICS
INTERNATIONAL Ph: (91) 322350 ISRAEL ANKOR Ph: (03) 571-3305 ITALY PHOTO SYSTEMS SAS Ph: (02) 95321363 or (02) 95321366
JAPAN KYOKKO TRADING COMPANY Ph: (03) 586-5251 SPAIN INSTRUMATIC ESPANOLA SA Ph: (91) 555-8112 SWEDEN SAVEN AB
Ph: (8) 79-21 100 SWITZERLAND MAC TECH SA Ph: (21) 28-91-77 U.K. MICRON TECHNIQUES LTD. Ph: (02) 02-841:261

WEST GERMANY OPTEEMA ENGINEERING GmbH Ph: (49) 212-67-352

All trademarks are property of Kollmorgen



FRONT
LET'S STOP THIS FAMILY FEUD

n the West of the 1800s, settlers fought deadly, fierce battles over property rights. Today the same
fighting goes on, only this time the quarrel is over intangible intellectual property (see p. 16 and 51).
One of the more heated brouhahas involves—ironically enough—lone Texas Instruments Inc.
B against several other chip makers. Who are the good guys and who are the bad guys in this feud?
On the one hand, the Dallas-based giant claims other companies are infringing on its patents on pack-
aging, and it wants to be compensated. To persuade offending companies to settle, TI has taken its
case to the Intemational Trade Commission. It is asking the ITC to prohibit products made by the
offending companies in overseas manufacturing facilities from entering the U.S. On the other hand, the
companies being sued are claiming TI should not be taking the extreme measure of involving the TTC
in the dispute, which is also the subject of individual lawsuits. The ITC was created to act quickly to
prevent dumping of products on the US. market by unscrupulous overseas manufacturers. The defen-
dants claim Tl is circumventing the due process of civil court in an attempt to force a quick settlement.
They use fighting words—such as “extortion,” “robbery,” and “mugging™—to characterize TI's LACTC.
Michael Borrus, codirector of the Berkeley Roundtble on the International Economy (BRIE),
observes that he who lives by intellectual property rights must surcly abide by them. He says the prece-
dents for involving the ITC in cases of intellectual property disputes among U.S. companies have been
established. For example, Apple Computer Inc. prevented US--based Apple Tl clone makers from
bringing their products into the U.S. from overseas manufacturing failities through an ITC action.
Borrus says TT's use of its intellectual property as a revenue source is prudent business practice,
given the competitive nature of the electronics industry and the high cost of capital: the company is
using royalties from intellectual property to fund R&D. The way TI is using the ITC may not have been
intended by the legislation establishing that body, but in an age of
multinational corporations it is a perfectly legal avenue of
redress. Semiconductor companies with manufacturing facili-
ties overseas have enjoyed favorable tariff barriers, tax sav-
ings from income eamed abroad, and other perks. Being
confronted with a suit before the TTC that could jeopar-
dize this preferential position is part of the price of
Ieing 4 multinational firm doing business in the US.
However, what goes around comes around. Eventu-
ally TI itself will no doubt be hauled up in front of the
ITC—maybe by a Japancse multinational—tor patent
infringement. One only has to look at the outcome in the
Motorola-Hitachi patent-infringement fight to sec how
casily a turnabout can happen. Losing such a hypotheti-
cal case, TI products made in Japan or Ttaly would e
stopped by U.S. customs agents and prevented from
entering the country until intellectual property rights have
heen resolved and the score seted.
Just as in the Old West, neighbors can kill one another
fighting over property rights. or settle their disputes equi-
tably and get on with the more important job of mik-
ing a living from the land—in this casc silicon. g

ﬁmm Me

JONAH McLEOD
EDITOR
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CAE Technology Report

CAE Tools-Rental

With growing recession, money has become very
tight. Leasing or renting CAE tools is suddenly on
the rise. One very successful simulation company,
ALDEC Inc,, is leasing and renting its system level
SUSIE ™ logic simulators with payments as little as
$75 per month. For example, when equipped with
appropriate IC libraries, SUSIE 6.0 is capable of
simulating multiple FPGA’s, PLD’s, etc., at the p.c.
board level. Since SUSIE libraries are equivalent to
an inventory of IC parts worth tens of thousands of
dollars, renting charges for SUSIE simulator seem to
many managers as a bargain that's hard to pass. For
more information, contact ALDEC, Inc. at 805499-
6868. CIRCLE 101.

CAE for the Masses

While the 80's were the years of CAE gurus, the 90's
will be years of CAE for the engineering masses.
This means that the new CAEs will be easy to use
and will require minimum training and technical
support. This calls for real-time design environ-
ments such as SUSIE™, the system level simulator
that exactly emulates hardware breadboarding. You
can toggle switches, move jumpers, load JEDEC and
hex files, plug in a new IC,, and change layout
delays, all within a split second. By emulating
hardware breadboarding, SUSIE is so intuitive that
learning takes only hours. SUSIE is resold by most
CAE vendors like Racal-Redac™, CADAM™, Oma-
tion™, etc.

Why Are FPGA
Applications Growing So
Fast?

Xilinx™ and Actel™ are expected to grow this year
by about 50%, despite a recession. Part of their
success is attributed to development tools that are
easy to use thereby producing complete designs in
hours. To assure quick market development, and
provide the best tools for the users, both have at-
tracted leading CAE vendors and worked with them
very closely 1o make sure that all parts of the devel-
opment system work right. This has resulted in reli-
able and low cost PC-based design development
tools.

February 1991
Vol. 2.No. 9

For more information, call Actel at 1-800-227-1817,
ext. 60; Xilinx at 408-879-5199, and Aldec (system
level simulation) at 805-499-6868. CIRCLE 105

System Level Designs
Move To PCs

Many designers are making a common mistake. They
size their designs to a particular Xilinx™ or Actel™
part. However, with the newest development tools,
there is practically no limit to the system level
design using these parts. A design with 20,000 to
40,000 gates can easily be partitioned into several
FPGA's and then simulated together as one system
under a real-time SUSIE™ logic simulator that runs
on PCs. Since SUSIE 6.0 runs under a DOS extender,
it can simulate designs in excess of 300,000 gates,
moving the practical limits for Actel, Altera™, Plus
Logic™ and Xilinx™ implementations into the
200,000 gate area. At last, designers can break large
designs into multiple FPGAs and never worry about
the system level integration.  CIRCLE 102

SUSIE 6.0 - Bright,
Flexible, FAST!

SUSIE 6.0 is a major milestone in system simulation.
It's bright because it is fully automated. For
example, it checks every pin of every IC &3
during each clock cycle for timing

violations and bus conflicts in the

entire design. Designer no longer

has 1o be concerned where the

problem resides - SUSIE shows it

automatically. SUSIE is also very

flexible. The designer can change design

and test vectors then instantly resimulate past
cycles without any compilations,; something no
other simulator can do. SUSIE 6.0 is also fast. It's
about 3 to 30 times faster than previous versions of
SUSIE, and being already considered the fastest
simulator on the market. SUSIE 6.0 starts at $1,995
and ships from stock. CIRCLE 103.

SUSIE is a trademark of ALDEC Co., Inc.
located in Newbury Park, California, USA
TEL: (805) 499-6867 FAX: (805) 4987945
Actel, Altera, Plus Logic and Xilinx are trademarks of their
respective holders
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The patent battle takes an ugly turn
The chip industry is up in arms over
Texas Instruments’ aggressive pursuit of
intellectual-property rights and its
moving the arena of combat to the
International Trade Commission

National chip set unclogs the data highway
\ The company’s Futurebus+ offering

broadens the bandwidth of advanced
4 3 computers to 3.2 Gbytes/s

PAGE 43

COVER: MULTIMEDIA
Making all the pieces play together
CD-ROM finally fits and DSP coprocessing
is looking good, but LANs will find a
competitor in ISDN when it comes to
handling the data crunch

From Fluent, an integrated approach
The Massachusetts startup company
unveils a PC system that can distribute
video and sound over a network as if they
were standard data types

/9
PAGE 57

The 82532: a chip for all seasons
Siemens’s enhanced serial
communications controller sets out
to conquer data communications
and telecom

PAGE 37
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®Darpa is looking hard
at ncural nets...
e_.and here’s a neural
computer that can do
2.3 billion operations/s
eHarder times in
Massachusetts
e Data General frosts
“Asparagus” project

Products to Watch
eNow, here's faster,
smarter FDDI
e Weitek’s math chips
deliver a clock
rate of 50 MHz
* Analog Devices puts
Dolby pro-logic on
a single chip
e Document-preparation
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East and West
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cranks up
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cable TV output 10 times
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Microsoft launches its
new Excel 3.0 for
Windows right in Lotus’s
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As the price of fiber
reaches the break-even
point with copper, the

regional Bell holding
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investigating optical
links to the home

Telecommunications
In preparation for the
’92 Olympics, Spain
installs the
highest-capacity
communications link in
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Solid State
Living up to its global
moniker, the
International Solid State
Circuits Conference
turns the spotlight on
Soviet science
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When Smith Corona’s
production line went
down, HP support

was up and running.

CIRCLE 226

©1690 Hewlett-Packard Co. TMTaM034

It happened on a freezing
Saturday in February.

Joe Reiley, a Hewlett-Packard test
and measurement support engineer,
was at a wedding in Pottstown,
Pennsylvania. The office was the
furthest thing from his mind, when
suddenly his beeper went off.

In minutes, Joe was on the phone
to Travis Field, the support engi-
neer for Smith Corona in Cortland,
New York. An HP test system cru-
cial to Smith Corona’s production
line had gone down. Suddenly, Jo€'s
thoughts turned to figuring out
how to get Smith Corona’s produc-
tion line back up. Joe bid the other
guests goodbye and ran to his car.

After driving through a blinding
snow storm over icy mountain
roads, Joe pulled into Smith
Corona at 10:30 pm. A thorough
analysis of the problem made

it clear they needed extra parts,
so Joe called another HP sup-
port engineer, Pete Nahrgang, in
Valley Forge. Working through
the early morning, Pete took parts
from a back-up HP system, then
flew them to Cortland by special
courier. By Sunday afternoon, just
24 hours after Joe's beeper first
went off, Smith Corona’s produc-
tion line was up again.

True stories like this prove HP’s
dedication to responsive customer
support throughout the world.
We'll tailor our hardware, software
and education services to your test
and measurement needs. With one
of the largest support organizations
in the industry, were committed to
keeping your production line up
and running. For more information,
call your local HP sales office or
circle the reader service number.

There is a better way.

K

HEWLETT
PACKARD



"“Lechnology Solutions”




V&% 2 Globewide Partner

Better design and production solutions
with Oki Systems Thinking

Around the world, Oki Systems Thinking
takes an overall look at your project’s many
needs, based on our all-round expertise in
design, packaging and manufacturing, and
finds integrated solutions, to help you more
easily meet every demand of the project. With
Oki Systems Thinking, our goal is nothing
less than total customer satisfaction.

Regional production centers

Oki sometimes has to give you more than
you ask for in meeting your diverse needs,
such as regional production centers that
assure vou of stable supplies of critical
components and enhance Oki's flexible
customer support capabilities...

Oki is establishing these capabilities within
each overseas market, whether its at Portland,
Oregon; Nancy,France; Aguadilla, Puerto Rico,
or Ayurthaya Province, Thailand. At Ok,
manufacturing is closely integrated with our
regional design and packaging facilities as part
of Oki Systems Thinking—to provide
“technology solutions” in memories, ASICs,
microprocessors, custom LSIs, telecom LSIs
and complex custom board-level products.

Sharing technology and manufacturing expertise
4

Oki works hard to be a part of each

OKI

ELECTRONIC DEVICES

CIRCLE 201

community we operate in, transferring
expertise to local sites and forming joint
ventures to more quickly integrate advanced
technology into markets where it is needed.
And, speaking of technology, at Oki you'll
find super-clean environments, ultra-fine rule
process technology, advanced factory
automation, and, of course, total quality control.

Tualatin, Oregon. USA: Oki’s newest US semiconductor
plant currently manufactures 1M DRAMS and SIMMs.
with plans to diversify its production.

Oki Electric Industry Co., Lid.
Electronic Devices Group
Overseas Marketing Group

7-5-25 Nishishinjuku, Shinjuku-ku,
Tokyo 160, Japan

Tel: +81-3-5386-8100
Fax:+81-3-5386-8110
Telex:J27662 OKIDENED

Oki Semiconductor Group
785 North Mary Avenue,
Sunnyvale, CA 94086, US.A.
Tel: +1-408-720-1900
Fax:+1-408-720-1918
Telex:910-338-0508 OKI SUVL

Oki Electronics

(Hong Kong) Ltd.

Suite 1801-4, Tower 1
China, Hong Kong City, 33
Canton Road., TS.T. KLN,
Hong Kong

Tel: +852-7362336
Fax:+852-7362395
Telex:45999 OKIH HX

Oki Electric Europe GmbH
Hellersbergstra Se 2, 4040 Neuss
Germany

Tel:+49-2101-15960
Fax:+49-2101-103539
Telex:8517427 OKI D

OK1

Oki Electric Industry Co., Ltd.
Tokyo, Japan



Don't keep your processor
in suspended animation.

Paradigm’s MIL-STD-883C 1MEG SRAMs
in LCC packages come through with flying colors.
Speed and efficiency are essential elements in any successful military operation.
Paradigm’s military-grade IMEG SRAMs in efficient LCC packages let you run your processor
, at full speed without wasting space.
Our MIL-STD-883C 128Kx8 SRAM is the smallest and fastest LCC on
the market. The 32-pin ceramic LCC package measures only 450x550 mils,

to help get you out of the tightest jams. And with an = »
access time of 20 ns over the full military temperature range, — \ho G
you'll always get the complete picture. (%_i\__ L -
Most importantly, every chip is manufactured in our own MIL- Tamdgn \__S__)
STD-883 Class C compliant facility located in San Jose, California. Competiion

And watch for our Processor Specific Memories to support Intel 486, MIPS R4000 and SPARC
architectures—coming soon.

Don’t keep your processor in a state of suspended animation. To place an order for any
of our family of very fast military-grade and commercial IMEG and 250K SRAMs, call
Paradigm’s Express Chip hotline today.

AR H
4 AESES . ]

Catch the Express™ 1-800-767-4530

PARADIGM TECHNOLOGY, INC. 71 Vista Montana, San Jose, California 95134 (408) 954-0500 FAX (408) 954-8913

CIRCLE 228



LETTER FROM

BY JACK SHANDLE

Hong Kong knows the secret of
eternal life: it keeps reinventing
itself. In the past 150 years, the city has
metamorphosed from a Chinese fishing
village to a jewel in the British crown to
a thriving and largely independent
manufacturing, financial, and export
center. But Hong Kong’s next sched-
uled incamation is sure to be the great-
est test of the city’s fabled resiliency.

That is the 1997 annexation of the
British crown colony by China. Despite
the attending uncertainty, the bustling city
of 6 million has an ambitious agenda for
the 1990s that is also
an insurance policy of
sorts. Billions will be
spent on infrastruc-
ture, including a five-
fold expansion of
Hong Kong's contain-
er port by 2007 and a
new airport by 1997
that will handle 80 :
million passengers a {ia
year—far more than
Chicago’s O’Hare.
The new airport, on
Lantau Island, will be
linked to Hong
Kong's business dis-
tricts by the world’s
second-longest sus-
pension bridge, after
the Golden Gate. Price tag for the pack-
age: $17 billion.

Knowing that it will inherit a huge
construction bill, China has been doing
some deep-throated grumbling about
the project’s monumental scope. The
powers-that-be in Hong Kong view it
publicly as a tangible commitment to
the future and privately, some say, as
insurance. China inherits a world-class
port, transportation, and a financial cen-
ter that it can pay for only by allowing
Hong Kong not simply to continue, but
to expand as an unfettered, capitalist
free port. Now that’s resourcefulness.

Hong Kong's leaders must also ne-
gotiate a tricky transition from a labor-

THE CITY PREPARES FOR ANNEXATION BY CHINA

WHAT WILL 1997 BRING?

intensive to a knowledge-based econo-
my. Unemployment is virtually zero, but
wages are high for Asia. Success can no
longer ride on cheap domestic labor. An-
other problem is emigration. Despite a
British-Chinese agreement defining a spe-
cial status for Hong Kong through 2047,
professionals—including engineers-are
leaving. The government estimated the
departure rate at 62,000 in 1990.

Hong Kong's entrepreneurs have al-
ready solved the cheap-labor problem
by setting up factories in the Pear] River
delta region of China’s nearby Guang-
dong province, where they employ and
manage upwards of 4 million workers.

\‘ p
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Training and hanging onto the top
layer of talent will be far more tricky.
Hong Kong has one of the best-educat-
ed work forces on the Pacific Rim. But
it has scrupulously followed the tenets
of laissez-faire economics: low taxes,
minimal government interference, and
no special help for infant or struggling
industries. Meanwhile, its Asian com-
petitors operate with industrial policies
like Japan'’s, and many in the electron-
ics industry think Hong Kong should
loosen up. So when Motorola Semicon-
ductors Hong Kong Ltd. opened its Sil-
icon Harbour Center last December,
C.D. Tam, general manager of Asian
operations, pointedly observed that if

the government could “spend so much
money on an airport, it can afford to put
better equipment into universities.”
Hong Kong'’s universities are not tum-
ing out engineers of the quality Motoro-
la desires, he said.

Nevertheless, chip makers such as
Motorola, Texas Instruments, and Na-
tional Semiconductor like the multiply-
ing effect that can result from setting up
design centers in Hong Kong, where
entrepreneurial companies abound. “In
order to have our technology used here,
it is essential to have the key engineers
know how to use it,” says John Stich,
managing director of TI Hong Kong Ltd.
TI is up to its elbows
in programs that sup-
port university engi-
neering curriculums.
=1 Unquestionably,
48 cracks are appearing
in the government’s
laissez-faire philoso-
phy. It offers good
deals on leasing land
in industrial parks,
and will open the
University of Science
and Technology in
October. And the
government’s Voca-
tional Training Coun-
cil opened a training
center last year for
the manufacture of
application-specific ICs. “This is the first
time that the government has helped
the electronics industry,” says P.F. Tsui,
the center’s manager. “It is a signal the
government recognizes that high tech
cannot be run by laissez-faire.”

Despite these hurdles, electronics is
a growing segment of Hong Kong's
economy. It accounted for 25% of total
exports in 1989, ranking second behind
clothing at 32%. Electronics output has
been growing much faster than that of
clothing, however, and it could take
over first place early in this decade, says
C.C. Tse, a senior electronics engineer
and analyst with the government’s In-
dustry Department. B3
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Why the cost of harnessing

10{'ty technology is much less

Ancient falconers were
the first to see the potential
of harnessing high-flying
technology. By the 1970,
microwave wizards had per-
formed technical feats far
beyond what ancient man
could imagine. Yet, the most
sweeping breakthroughs are
emerging now, at Avantek.

Avantek is bringing the
lofty cost of microwave techno-
logy down to earth, with a new
generation of low-cost micro-
wave components. In a word,
our technology is going plastic
—for high volume applications.
Now, a wide range of high-
performance MMICs and devices
Avantek set the standards for
are available in plastic and
surface mount packages. This
advanced microwave technology
is also integrated into a variety
of cost-effective components.

Avantek’s broadband microwave amplifiers
sell for as little as $1.00 each.

preclatory these clays.

The shrinking cost of hroadband
small-signal microwave amplificrs.

$1.000
$500
$100
1 1N
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Avantek produces thousands
of off-the-shelf products for
the cellular telephone, sat com,
fiber optics, data com, naviga-
tion, and telecom markets. We
continue to break price/perfor-
mance barriers with innovative
products—silicon & GaAs semi-
conductors, LNAs, high power
amplifiers, upconverters, down-
converters, laser drivers and
multiplexer/demultiplexers—for

many high volume applications.

We also help customers
hold down manufacturing costs
in other ways. We offer the
microwave industry’s most ex-
tensive service and distribution
network with twenty major
stocking locations worldwide.
So we can keep pace with the
most demanding JIT programs.
Or swiftly supply critical
components for a single proto-
type. Or deliver a wide range
of off-the-shelf components,
often within 24 hours.

Making microwave history
is part of Avantek’s 25-year
tradition. Today, we have an
unsurpassed capability for RF
and microwave products. As the
world’s leading manufacturer
of commercial power amplifiers,
GaAs & silicon transistors and
MMICs for the cellular tele-
phone, VSAT and DBS markets,
we know how to meet demand-
ing standards of cost, delivery
and quality. Tomorrow this
capability will enable us to meet
the needs of new markets such
as GPS and high frequency

automotive electronics.

Avantek supplies microwave components
in?'" and 13" tape and reel packaging for
high-volume pick and place manufacturing.

For more information about
how Avantek’s new technolo-
gies can help your business
thrive in the most predatory
marketplace, call:

1-800-AVANTEK.

/) AVANTEK

Putting microwave technology

to work for you.
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INTELLECTUAL PROPERTY:

For some, the term “intellectual
property” has become synony-
mous with the litigation in today’s elec-
tronics industry (see p. 51). A closer look
at intellectual property, though, shows it
to be a critical issue for the whole of U.S.
industry, one that transcends the head-
lines caused by lawsuits and the percep-
tions of large company vs. small compa-
ny. In fact, intellectual-property
protection is imperative to the survival of
both large and small companies, as well
as to the development of next-genera-
tion technologies for the semiconductor
industry and its customers.
Intellectual-property protection stands

and the aggressive efforts of a handful
of companies. Previously, licensing
throughout the industry was done
almost freely and seldom reflected the
value of the technology.

The principles that guide protection
of intellectual property should be fair-
ness, recognition of others’ patent posi-
tions, and expedient settlements. Laws
and statutes, such as Section 337 of the
Tariff Act of 1930, guard against the
importation and sale of products that
infringe the patents of others. And these
laws do not discriminate against foreign
nations by excusing U.S.-based infring-
ers—to do so would raise serious ques-
tions under GATT nation-

as a sentry at the door of
technology advancement.
Without it, no company
would be confident that it
could protect its inven-
tions from infringers. With
it, companies have the
opportunity to achieve
fair and adequate returns
on expensive investments
by either keeping com-
petitors out of the market-

al-treatment provisions.
Over the last several
years, electronics compa-
nies that have strong pat-
ent portfolios have been
more aggressive in pro-
tecting their investments.
Adobe Systems, AT&T,
Brooktree, IBM, Intel, and
Texas Instruments, to
name a few, have fought

place or by receiving roy-
alties from those who use
their patented technology. The key is
that retums from both of these ap-
proaches generate the dollars that must
be reinvested for the R&D of tomorrow.
For instance, TI has invested more than
$2 billion in R&D over the last five
years, resulting in major new products,
processes, and more than 2,000 patents.
The pharmaceutical, chemical, and
consumer industries have long under-
stood this philosophy. For instance, the
pharmaceutical industry has an average
return on equity of more than 30%,
compared with the semiconductor
industry’s 11%, in part because it takes
seriously the protection of intellectual
property. These industries understand
that intellectual property is an asset, and
that patented technology results only
from monetary investment that fosters
an environment of human ingenuity.
The foundation was set in the 1980s
for the same kind of patent protection in
the semiconductor industry, thanks to a
confluence of stronger patent courts

PAT WEBER

for their intellectual-prop-
erty rights against domes-
tic and foreign infringers. As a result, the
value of intellectual property is now
more widely recognized than it was a
decade ago. And the price of access to
patented technology more accurately
reflects the cost of development.
Ultimately, the result of intellectual-
property protection will be stronger in-
dividual companies in a stronger indus-
try. Innovation will increase as some of
the companies currently without patent
portfolios develop them. Those that do
not develop technology positions will
have the opportunity to license impor-
tant technology from companies that
do. Companies that receive royalties
will be able to reinvest these funds in
R&D. As a result, we will see an indus-
try that is more innovative and more
competitive. And, eventually, intellectu-
al property will be understood as syn-
onymous with technology advance-
ment.— WILLIAM P. (PAT) WEBER,
PRESIDENT, TEXAS INSTRUMENTS
INC.'S SEMICONDUCTOR DIVISION
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FAIR RETURN VS. FAIR PLAY

he treatment of intellectual prop-
erty has undergone a dramatic
change in the past four decades. Ever
since the 1950s, we have witnessed
remarkable  diffusion of technology
emanating from Bell Labs. In exchange
for truly nominal sums, Bell Labs has
licensed virtually any takers on leading-
edge technology that contained the
Labs' proprietary intellectual property.
Companies have used this vast knowl-
edge base to improve upon existing
technologies and make breakthroughs
that aftect our lives daily.
All this is changing now. In the
1990s, intellectual property is being rec-

way for US. compunies to protect
themselves from foreign pirates  selling
counterfeit products. Usually, these for-
cign finrms were fly-by-night operations
with no assets in the U.S. They were not
liable to show up ina U.S. court and fre-
quently could not be compelled to
comply with U.S. court rulings.

The International Trade Commission
is the intended forum to deal with these
foreign pirates. Even if the offending firms
didn't show up, the ITC could prohibit
them from exporting the products in
question to the US. Also, the ITC waus
intended to offer a speedier remedy than
US. courts in cases involving products

ognized as an asset that
should be protected more
closely. This makes per-
fect business sense, since
the patent laws were
devised to let companies
build their business and
nurket share during the
17-year lite of a patent.
However, companies that
use patent protection as a
way to cushion profits and

with short lite cycles. The
speedier remedy was pro-
vided ata cost of giving up
many of the due-process
dghts available in a US.
court—such as a jury trial.

TT decided to use this
ITC remedy in filing suit
against the five U.S. semi-
condluctor firms. All five
are publicly held firms
with substantial assets in

build a war chest of cash,
rather than compete with
products that use the patents, are circum-
venting the spirit of the law.

Stll, it is understandable that reason-
able human beings will disagree about
intellectual-property issues. To remedy
these disputes,  US. circuit courts  spe-
cialize in handling these issues. In this
forum, the merits of a case can be given i
full and fair hearing by ajury.

Recently, a case has emerged that is
proving to be a hotbed of controversy
regarding how companics protect intel-
lectual property. Texas Instruments Inc.
has brought suit against five U.S. semi-
conductor companies, including LSI
Logic, alleging that those firms have vio-
lated certain plastic-packaging patents
that were originally filed in 1963,

First off, the technology TI got a
patent for is now nearly 30 years old. T1
has had plenty of time to use it to gain
market share and competitive advan-
tages. Also, TTis trying to stretch the in-
tention of Section 337 of U.S. trade law.
Section 337 was written in 1930 as a

WILFRED J. CORRIGAN

the US. All would show
up in court. In fact, TT has
filed a second lawsuit against the same
five companies on the same patent in a
U.S. district court in Texas. The compa-
nies are fighting against TT's claims in
that forum also.

LSI Logic would like its day in one
court—tederal court—where disputes
among US. companies should be re-
solved. We support strong intellectual-
property rights. But an abuse of the sys-
tem, such as TT is promoting, will have
deleterious consequences. TT's intent to
divert the income produced by innova-
tive competitors into its own war chest,
and its attempt to avoid a full legal chal-
lenge by seeking refuge in the ITC,
could set an ironic precedent: TI may be
setting an example for o foreign firm to
ask the ITC to stop certain U.S. compa-
nies from importing their own products,
on the premisc that they violate U.S.
patents held by those foreign firms. Let's
hope we don't get to that— WILFRED /.
COKRRIGAN. CHAIRMAN AND CEO, LS/
LOGIC CORP.
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Power
Supplies

¢ [nput Voltage 90 to 130 VAC
(47/440Hz)

® Single, Dual, Triple Outputs

® 1200V Rms Isolation

® Low Isolation Capacity
Available

® Continuous Short Circuit
Protection

® High Efficiency

® Fully Regulated Voltage
Outputs

® Operating Temperature
—25°C. to +70°C. with No
Heat Sink or Electrical
Derating Required

¢ Expanded Operating
Temperature Available
(—55°C. to + 85°C. ambient)

® Optional Environmental
Screening Available

PICD 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

Call Toll Free800-431-1 064)

AN new vork caL 914-699-5514
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Complete testing of SMT boards

doesnt have to be complex.

Here’s your complete answer
for hard-to-test SMT boards.
The HP 3070 SMT-Series
combinational tester.

A totally integrated fixtur-
ing system solves the problem
of system-level performance
at the device under test.
Combined with an automatic

g

150
LI S}

handling system, it means
higher throughputs, too. Test-
ing high performance devices
such as ASICs is simplified
with advanced system archi-
tecture and simulator links.
And for faster, easier test
development, you get an SMT
library for nonstandard pin-
out devices, plus IPG Test
Consultant software.

CIRCLE 182

©1989 Hewlett-Packard Co. TMMTD916B/E

Call 1-800-752-0900 today.
Ask for Ext. 501E and we’ll
send all the details on com-
plete SMT board testing...
without the complexity.

There is a better way.
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HEWLETT
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DARPA LOOKING HARD AT NEURAL NETS...

t's getting more and more

difficult to ignore neural
networks. Just ask the
Defense Department, whose
Defense Advanced Research
Projects Agency is going to
spend $33 million through
1992 to see if the networks
can help solve signal-pro-
cessing problems.

The lure of neural nets,
which more or less attack
problems the way the
human brain does, is that
they do not need complete
data to solve complex prob-
lems—like a human, they
use context and a kind of
intuition. And that, plus mas-
sive parallelism and real-time

HARDER TIMES IN
MASSACHUSETTS

The widening Massachu-
setts malaise has finally
infected Digital Equipment
Corp., the Maynard, Mass.,
computer giant that had
never had involuntary layoffs
in its 33-year existence. And
analysts believe the layoff of
3,500 that Digital announced
last month may not be
enough to stem a slump in
eamings.

Digital wants to trim its
head count by 6,000 by the
end of its fiscal year, June 30.
A voluntary retirement pro-
gram fell some 3,500 short,

Digital still employs more
than 120,000 worldwide and
is the second largest employ-
er in Massachusetts, behind
Raytheon Co. But Digital’s
downsizing will further cut
employment in the Bay State,
which has lost some 200,000
jobs in the last year, most of
them in the once-soaring
computer and electronics
belt along the Boston area’s
storied Route 128. @

ELECTRONIC HARDWARE
Bellcore, Morristown, N.J.

MIT
Nestor Inc., Providence, R.I.

MIT Lincoln Laboratory

DARPA'S NEURAL

NETWORK WHO’S WHO

Hebrew University, Jerusalem

Jet Propulsion Laboratory, Pasadena, Calif.
Lehigh University, Bethiehem, Pa.

ncoln Laboratory, Lexington, Mass.

Science Applications International, San Diego

OPTOELECTRONIC HARDWARE

California Institute of Technology, Pasadena
Carnegie Mellon University, Pittsburgh
Hughes Research Laboratories, Malibu, Calif.

University of California, San Diego
University of Southern California, Los Angeles

SOURCE: DEFENSE ADVANCE RESEARCH PROJECTS AGENCY

performance, adds up to
more accuracy for missiles
and increased maneuverabil-
ity for tanks, ships, and air-
craft. What's more, there is
evidence that neural nets
degrade more gracefully and
are easier to program than
conventional ones.

Now, Darpa is funding a
one-year effort at 50 compa-
nies, laboratories, and univer-
sities. They are working on
neural simulation, theory, and
modeling, with more than
half the effort devoted to sim-
ulating automatic target
recognition and speech
recognition, and sonar and
seismic signal identification. @

*
...AND HERE’S NEURAL COMPUTER THAT DOES 2.3 BILLION OPERATIONS/S

Even as the Pentagon’s
Defense Advanced Research
Projects Agency seeds the
neural network pastures, cor-
porate researchers keep
working on neural comput-
ers—machines, modeled on
the human brain, that can
handle tasks requiring intuit-
ion—though anything like
commercial implementation
is years away. Now Hitachi
Ltd. says it has come up with
one whose leaming process-
ing unit that can handle 2.3
billion operations/s, 10 tintes
what can be obtained by
simulating a neural computer
on an Hitachi $S-820 super-
computer.

The Hitachi lab model
includes 1,152 neurons and
is just 12 in. high, 83 in.
wide, and 9 in. deep. The
company has developed
stock-price prediction and
signature-verification appli-
cations that can be run on a
workstation that is linked to
the neural system. A stock-
price prediction takes 10 s,
says a Hitachi spokesman,

and a signature verification
takes 2 s.

The machine goes a long
way toward overcoming
faults of existing hardware-
based neural computers:
they either have 100 few neu-
rons, or they leam too slow-
ly. A practical system needs

at least 1,000 interconnected
neurons, say researchers at
Hitachi.

The new computer is
based on an LSI circuit
announced in 1989 by
Hitachi that houses 576 neu-
rons. Eight of them are used
in the new computer. @

DATA GENERAL FROSTS ‘ASPARAGUS'

Bad news continues to
plague Data General Corp.,
the loss-ridden Westboro,
Mass., computer manufactur-
er. On the heels of the board
of directors® firing of founder
and chairman Edson de Cas-
tro [Electronics, January 1991,
p. 23] came the disclosure
that a once-promising coop-
erative venture into telecom-
munications technology has
been scuttled.

The firm and Japan’s NTT
Corp. have plowed under
the "Asparagus” project,
which might have been
worth some $130 million to

pata General. 1ne con-
tract—to  develop hardware
and software for NTT private
data networks—was termi-
nated by mutal agreement
but at Data General's
request, according to a com-
pany spokesman.

One reason: delays had
reportedly slowed the pro-
ject. The end came after “a
joint evaluation by Data Gen-
eral and NTT of the private
data-network environment
and the market potential
using current technology,”
the spokesman at Data Gen-
eral says. @
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NEC NEWSCOPE

GLOBAL VISION: FOR INTERNATIONAL
CORPORATE INFORMATION NETWORKS.

T oday’s multi-national corpora-
tions require an efficient
network for international infor-
mation exchange. NEC responds

with Global VISION (Versatile Solution-
Oriented Network), a sophisticated
private network that can be tailored
to specific corporate needs.

NEC provides total support for net-
work construction. Our services range
from problem analysis to system
design, installation and maintenance.

c& Computers and Communications

We even offer system operation and
management.

Global VISION is a high-quality,
multi-media network that integrates

telephone/facsimile, data and images.

For international networking, it leases
cost-effective, high-speed digital cir-

cuits on satellites or submarine cables.

Global VISION connects to domestic
private networks and, where regula-
tions permit, to public switched-
telephone networks.

FMS: Facsimile Mail System
MMS: Network Management System

Global VISION opens the full
range of advanced services. Facsimile
and voice mail eliminate time
zone problems. Distances disappear
with international teleconferencing,
remote CAD and high-speed file
transfer.

High-quality NEC products form
the heart of Global VISION systems.
These include our advanced multi-
media multiplexers, PBXs, packet
switches and facsimile mail systems.

NEC invites consultation from
corporations interested in Global
VISION to reduce communications
costs and improve productivity.



READY FOR
SDH/SONET
DIGITAL NETWORKS.

he goal of worldwide telecom-
I munications is free exchange
of information throughout the
global community.But North America,
Europe and Japan all have different
digital communication standards,and
the digital networks of the nations
involved cannot freely interconnect.

The network node interface (NNI)
operating in the synchronous digital
hierarchy (SDH) offers a clear solu-
tion. SDH is recommended by CCITT/
CCIR and sets an international
standard for high-speed digital trans-
mission. SDH is the key to flexible
broadband networks that feature
efficient operation, administration
and maintenance.

NEC is prepared to enter the SDH
arena with new fiber optic transmis-
sion systems (FOTS) and digital radio
products. The primary multiplexer
combines tributary signals of 1.5, 2,
or 6.3Mbps to 51.84 or 155.52Mbps.
The high-order multiplexer bundles
these composite signals up to
2.4Gbps. Cross-connector functions
are also offered. SDH digital radios
include 4/6GHz—150Mbps systems
for long-haul use and an 18GHz—
150Mbps system for short-haul use.

FOTS and digital radios with NNI
are already in commercial service in
Japan. FOTS based on SONET (the
U.S. version of NNI) have been on
field trial in the U.S. since 1990.
SONET digital radios will go on trial
this year in Australia and the U S.
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LATEST SHOWCASE
OF SKYSCRAPER
INTELLIGENCE.

T he NEC Super Tower, our new
180m, 43-story skyscraper in
Tokyo, is a living model for
next-generation smart buildings.
The tower provides a comfortable
environment for
6,000 headquarters
personnel and
supports them with
integrated communi-
cations, information
processing and
television systems.

The Super Aladdin
system supports 20-
plus services including
electronic processing
of business forms, elec-
tronic mail and filing,
electronic secretary, :
and a company-wide electronic cabi-
net. Super Aladdin links 7 distributed
power servers with workstations or
2,000 PCs in a LAN.

Telephone Aladdin, designed for

our Open Application [nterface, is a
completely new OA system that
integrates a digital PBX and a computer.
Utilizing a telephone terminal with
liquid crystal display,users can take ad-
vantage of message/paging services
and an on-line telephone directory for
over 35,000 extensions.

TV Aladdin can broadcast strategic
business information to 105 offices
across the country. It also provides
teleconferencing with
three NEC subsidi-
aries in the U.S.

A super-large build-
ing automation
system offers inte-
grated control for
all facilities and
manages even such
aspects as crime
prevention and disas-
ter preparedness.
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office and building
automation systems
in the tower are supported by a
622.08Mbps trunk fiber optic LAN,
and a unique integrated voice and
data LAN on each floor of the tower.
Super Aladdin: Available only in Japan.

NEW LD MODULE FOR CATV DISTRIBUTION.

EC's answer to the growing
N need for fiber optics in the

CATV industry is a 1.3um dis-
tributed-feedback, laser-diode module.
The OD-8339 improves picture clarity
by reducing noise and distortions in
analog CATV distribution.

Higher performance comes from

two internal isolators working in
tandem. They deliver 50dB isolation—

tops in the industry. In 40-channel
AM/FDM CATV transmission with
4mW output power, our LD module
offers: CSO=—60dB,CTB=—65dB, and
RIN=-150dB/Hz.

The OD-8339 comes with a single-
mode fiber and a fine FC-PC or D4-PC
connector. It provides stable operation
over ambient temperatures from

0°C to 55°C.



The Microprocessor &
License to Create Your
Own Industry

* ARIZONA

65C02

GBAND CANYON STAIE

Western Design Center widely used products. Our leading Investigate the real secrets
backs you with the edge technology is only one reason. to success. .
world's leading installed You can get a license Ll ”(;e tf;““O:Ogy t“att,“‘t‘" ;},“g
8-bit microprocessors 10 succeed. your product deve opment into hig
and the indust I’Y'S most WDC's unique licensing agreement gear? The license that can put you in

. the driver's seat? Send for more infor-
workable busi- guarantees you total control mation about our &bit, 16-bit and 32-
ness arrange- over produst development, bit microprocessors and
ments. o manufac.tur ing -High performance, ~ microcomputers. Find out
. ~777 and proprietary lowcost, low power,  how to qualify for free

The technology that started information - total control low voltage device samples and a look
the personal computer and over your future. You have e e . .

: : - Core’ standard at our innovative license
video game revolution. Freedom of Manufacturing

The W Design C DC ' product and ASIC agreements.

e Western Design Center (WDC) That means you can work product licenses

W65C microprocessors are the core of with any one of several - Hi-Rel, scaled
some of the world's most popular ; and worldwide —
T periphefals o foundries throughout the el (woC]

: ) world. Plus, you have the « Freedom of “Founded in 1978, Licensing since 1981.”
video games...and the heart of some confidence of knowing your Manufacturing The Western Design
of the health care industry's most parts are second sourced. « Second Sourcing Center, Inc.
' I . . . ) 2166 East Brown Road,
important life preserving devices. With a WDC license, you Mesa, Arizona 85213
In fact, with the largest installed have the industry's most workable 602.962.4545
microprocessor-based technology, FAX 602.835.6442

business arrangement because

WDC has been the secret to the you drive development.

success of many of the world's most
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PRODUCTS

MC is pushing the theo-

retical throughput limit
of the VMEbus-based Unix
systems networked on the
Fiber Distributed Data Inter-
face with its latest generation
of FDDI adapters and link-
level drivers.

The Santa Barbara, Calif.,
subsidiary of Rockwell Inter-
national Corp. has tur-
bocharged its CMC-1150
series FDDI adapters by
replacing several of the
Advanced Micro Devices Inc.
FDDI chip sets with a custom
Link Layer Controller chip

T0 WATCH

HERE'S FASTER,
SMARTER FDDI

that inceases the data path
from 16 to 32 bits.

The speed of the direct
memory access (DMA) is
increased considerably by
the addition of 2 Mbytes of
VRAM (for video dynamic
random-access memory).

CMC’s new and improved
Link Level Driver for Unix is
the first to provide three fea-
tures—FDDI station manage-
ment (SMT), the Simple Net-
work Management Protocol
(SNMP) agent software, and
SunOS 4.1 device driver
software—for the 1150-series

et S o

The CMC-1150 series adapters r VMEbus systems

have a 6U form factor.

adapters and the predecessor
1050 series.

And there’s more to come.
Future software support will
include both TCP/IP and

WEITEK'S MATH CHIPS DELIVER 50-MHz CLOCK RATE

A pair of 64-bit math
coprocessors from Weitek
Corp., Sunnyvale, Calif,,
crunches numbers at a 50-
MHz clock rate and delivers
higher integration, using less
power, than the competition.

Fabricated in 0.8-um CMOS
technology, the W4164 and
W4364 ease system design
by integrating a register file, a
multiplier/divider unit, and
arithmetic logic unit on-chip.
This architecture also enables
the chips to perform two
independent numeric opera-

tions simultaneouly.

The W4164 has one 64-bit
input/output port, which
suits it to coprocessor appli-
cations in desktop systems.
The W4364 offers three 64-
bit /O ports, ideal for vector

applications in deskside or
massively parallel comput-
ers. The W4164 will cost
$575 when it becomes avail-
able in the second quarter of
1991 and the W4364 will cost
$625 in the fourth quarter. @

DOCUMENT-PREP SOFTWARE AIMED AT UNIX

An integrated word-pro-
cessing/graphics software
package is intended to sim-
plify document preparation
and make it cheaper than
full-fledged desktop-publish-

LASER MODULE HANDLES ANALOG MICROWAVE

Analog lightwave transmis-
sions at microwave frequen-
cies can exceed 10 km with a
laser module from Ortel
Corp., Alhambra, Calif.

The model 1540A owes its
extended distance to use of
distributed feedback laser
technology instead of the
more common Fabry Perot

laser. Applications in which
distance becomes important
include antenna remoting at
tf, I-band, and C-band.

The 1540A laser module
operates in the 0.1-t0-5-GHz
range. Average optical
power is 4 mW and the
wavelength of the laser is
1,310 nm. B

ing systems on Unix-based
RISC workstations.

Called Asterix, the $695
package from Applix Inc.,
Westboro, Mass., combines a
Wysiwyg (what you see is
what you get) word proces-
sor with graphics software
that enables users to create,
edit, and integrate graphics
into text documents.

It offers a simple Unix word
processor that lets users get
the most from their graphics.
The package runs on Sparc-
based and Digital Equipment
DECstation and DECsystem
RISC platforms. It supporns
OSF/Motif and Open Look
user interfaces under X-Win-
dows and is available now. O

GOSIP packages. As for
availability, both adapters
will be ready for sales in the
second quarter, say officials
aaCMC. B

DOLBY PRO-LOGIC
ON ONE CHIP

Extending its push into the
consumer IC market, Analog
Devices Inc. has come up
with what is believed to be
the first decoder that com-
bines all the functions of a
complete Dolby Pro-Logic
surround-sound system on
one chip.

That includes integrated
auto-balancing, which com-
peting circuits do not have. It
provides dynamic correction
of left-right input-signal-level
imbalances, eliminating
manual user adjustments
while improving center-
channe! dialogue separation
from the sound channels.

Designed and fabricated at
ADI's Precision Monalithics
Division in Santa Clara, Calif.,
the biCMOS device is for use
in “home theater” equipment
such as high-quality TV
receivers, VCRs, and laser
disk units. Prices begin at $15
each in quantities of 100; the
chip is available now. B
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One small step for POQFPs.
One giant step for service

Introducing the right technology at the
right time—our two-piece Micro-Pitch
sockets for JEDEC plastic quad flat
pack ICs.

Our patented low-profile (.400")
Micro-Pitch sockets are a remarkably
simple, safe way to mount high-speed,
high-performance PQFPs. And their
simplicity—in engineering, and in the
minimum use of material—brings them
to you at a remarkably low price.

AMP is a trademark of AMP incorporated.

PQFP as easy as 1-2-3.
.025"" centerline Micro-
Pitch sockets ease hand-
ling, automate readily.
High-speed contacts pro-
vide oxide cleaning wipe
action, 200 grams normal
force for positive mating.
Footprinton .075" x .100"'
three-row grid.




The cover aligns IC leads for easy
insertion into the base. It also protects
the leads during handling. In fact,
your PQFP supplier can insert chips
into covers at his site, and send com-
pleted units to you. Result: hands-off
installation.

Our high-speed tin-plated contacts
provide .020" to .030” of contact
cleaning wipe during insertion, and a
normal mating force of 200 grams on
each contact. Very positive engagement.
And just the kind of quality engineer-
ing you can count on from AMP.

Micro-Pitch sockets have been
designed with automation in mind,
as well. They’re fully polarized cover-
to-base, and base-to-board, and com-
patible with vacuum pickup, for fast
robotic implementation.

With today’s chip costs, and with
the high quality and low installed cost

AMP is known for, this is one-option
you’ll want to pick up. Fast.

For technical literature and more
information, call the AMP Product
Information Center at 1-800-522-6752
and ask about Micro-Pitch Sockets.
AMP Incorporated, Harrisburg, PA
17105-3608.

AINiP> Interconnecting ideas
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“Motorola has adopted a Six Sigma initiative
which focuses attention on approaching zero-
defect performance in everything we do, in-
cluding our test systems. Our purchase of

IMAGE is a trademark of Teradyne, Inc.

Can it

do trut

mixed—-mode

testing?

Before the A500 arte testing Motorola’s mixed-

the Teradyne A500 test system supports our
Six Sigma initiative and our competitive
leadership challenge.”

Director of Marketing

Motorola knows you can’t have a Six
Sigma process unless you can test
to Six Sigma standards. That's why
Motorola’s MOS Digital-Analog
Integrated Circuits Division chose
the Teradyne A500 Analog VLSI
Test System. Because, in addition
to proving the A500 could handle the

Motorola and (AR) are registered trademarks of Motorola, Inc.

complex technical requirements of
Motorola’s advanced ISDN inter-
faces, we also demonstrated that
we could perform to Motorola’s
stringent quality levels.

“Can it do scan testing? Digitize high-
frequency waveforms? Do true mixed-mode
testing? Does it have a flexible architecture?
Can you give us the support for a Six Sigma
process? Applications expertise? Complete
documentation? The right tools? In each
case, Teradyne answered yes.”

Manager. Advanced Test Technology



signal technology, Teradyne had to pass a few tests.

With the A500, Motorola had the
ability to digitize waveforms at

20 MHz, plus the high pin count
necessary to guarantee that their
ISDN U-Interface worked the way
it was supposed to.

Best of all, the A500's full tester
simulation and powerful IMAGE™
software provided the design flex-
ibility and rapid debugging Motorola
needed to deliver defect-free parts
on time.

“The A500 gave us the resources we needed,
inone place, to be able to have a functioning
test program very quickly— at least two to
three times faster than any other test system.
This type of support is just what we need

to get our complex circuits, such as the
U-Interface transceiver, to the marketplace
ahead of the competition.”

Operations Manager

To Motorola, delivering Six Sigma
quality is not just a promise. It's a way
of doing business. Andit’s a test that
must be passed by suppliers as well.

CIRCLE 188

To see how our A500 family of test
systems can help you deliver quality,
call Beth Sulak at (617) 482-2700,
ext. 2746.

Or callyour nearest Teradyne
sales office, or write: Teradyne,
Inc., 321 Harrison Ave., Boston,
MA 02118.

¥ ERADYNE:




AcuI' 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.
Now you can order Abbott’s full mil-qualified compact
power supplies in both DC and AC input models.
Mil/Pacs come in 20W, 35W and 50W configurations, with
single (5, 12, 15, 24, or 28V) or dual (+12V; £15V) outputs.
DC-to-DC models accept input from 14V to 32V. AC-to-DC
models accept 1034 to 126.5V rms, 47-440 Hz single phase.
All Mil/Pacs operate at temperature extremes from

—55°C to +100°C. All are designed with a field-proven
topology that has been verified by rigorous environmental
stress screening.

Mil/Pacs are available with or without MIL-STD-2000.
Either way, the specs are worth reading. Just write us at
2727 South La Cienega B, Los Angeles, CA 90034. Or call
(213) 936-8185.

abbott

WHEN RELIABILITY IS IMPERATIVE:
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WORLDWIDE

NEWS

MIGROSOFT LAUNCHES EXCEL 3.0
RIGHT IN LOTUS'S BACK YARD

DUELING SPREADSHEETS

BY LAWRENCE CURRAN

The ball is in Lotus’s court. In the
aftemath of Microsoft Corp.’s
introduction last month of its most sophis-
ticated spreadsheet to date, the focus of
software industry watchers has shifted to
Cambridge, Mass.,, in anticipation of a
move by Lots Development Corp. to
protect its Lotus 1-2-3 customer base.
Microsoft, located in Red-
mond, Wash., chose Boston—

spreadsheets. The feature collapses or
expands large or complex spreadsheets
to let users view them at different levels
of detail. Data consolidation is another
new feature, enabling users to merge
data from various spreadsheets, and to
link one spreadsheet to another. Such
features mean that “Excel 3.0 redefines
what it means to be the world’s greatest
spreadsheet,” says Microsoft chairman

fde Ldit Fopmuls F

just across the Charles River
from its Cambridge-based arch-
rival—as one of two sites to
announce Excel 3.0. Microsoft’s
primary thrust with the spread-
sheet has been to make it faster
and easier to use. Significantly,
one of the new elements is a
help feature to make it easier for 1-2-
3 users leam Excel 3.0 for Windows.

The new software is for use
with Microsoft's own Windows
3.0 graphical environment, the
Macintosh computer, and
Microsoft OS/2 Presentation
Manager. Users on each of the
three platforms will work with
similar interfaces and can share
worksheets and macros without con-
verting file formats. The version for
Windows 3.0 is available now for $495;
the other two will carry the same price
tag and will appear in the first half of
this year, Microsoft says.

Among the most important new fea-
tures built into Excel 3.0 is a button-ori-
ented Toolbar that speeds oft-used
functions, such as formatting spread-
sheet cell contents into bold or italic
type, or into charts. One click of a but-
ton, not several steps, now does it.
Another new feature, Autosum, lets
users click on a Toolbar button to sum
a row or column simply by selecting the
cell that will contain the sum.

A helpful analytical tool has been
incorporated in the form of an ability to
outline information contained in large

Noimal
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and chief executive Bill Gates.

Mary Conti Loffredo isn't ready to go
that far, but she acknowledges Excel
3.0's strength. Conti Loffredo, a senior
software analyst at Intemational Data
Corp., Framingham, Mass., says
Microsoft “has made some very nice
advances. They've picked a few options,
such as outlining, that make users see at
once why they should pick this spread-
sheet.” As for using Boston as the east-
em introduction site (San Francisco was
the other), “It's a plain demonstration
that Microsoft intends this to be the No.
1 Windows-based spreadsheet.”

For his part, Lotus’s Paul Straube
sees some worthwhile features in Excel
3.0, but says Microsoft has played catch-
up with Lotus in others. “They've put
some good sizzle in the prod-
uct, such as Autosum, but they
may have lost sight of perfor-
mance. The first opinions we've
heard are that it's much slower
in doing things like recalcula-
tions,” says Straube, the prod-
uct marketing manager for 1-2-3
for Windows.

As for playing catch-up,
Straube adds that some versions
of 1-2-3 have long been able to
put graphs and text on one
page and to preview a page;
both are new features in Excel

With Microsoft’s Excel 3.0 spreadsheet, users may

create charts from graphical elements

3.0. He acknowledges, howev-
er, that “there is nothing
analagous [to Toolbar] in a
Lotus product today.” @

TELEPHONY

AS THE PRICE OF FIBER APPROACHES THAT OF
GOPPER, RBOCs EMBARK ON SYSTEM TRIALS

FIBER COMES HOME

BY JACK SHANOLE

he time is fast approaching for

the aggressive implementation
of optical-fiber transmission of tele-
phone services to the home. The rea-
son: the cost-crossover point has been
reached between copper and fiber,
even for lowly basic telephone service.

Even though the regional Bell hold-
ing companies are barred by law from
profiting from the wide-bandwidth ser-
vices made possible by fiber, this month
or next will see the in-service deploy-
ment of assembly-line fiber-to-the~curb
systems. Trials of prototype systems
have been under way for several years.

“Our customers [the regional Bells)
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9
Control any

IEEE-488 (HP-IB, GP-IB)
device with our cards, cables,
and software for the PC/AT/386,
EISA, MicroChannel, and NuBus.

v

companies for commercial TV narrow-
casting, or hook up with catalog retail-
ers by distributing video-based buy-at-
home services. Under those circum-
stances, the regionals could count on
much more revenue from fiber.
“Phone companies are used to plan-
ning 20 or 30 years ahead,” says Ballog.
“But their strategic direction down the
road is in providing broadband ser-
vices.” However, for this to happen, the
terms of the 1984 breakup of AT&T Co.
must be altered either by Congress or
by the judge, in this case Harold
Greene, overseeing its implementation.
Actively replacing existing copper ser-
vice could mean that 3(% of the homes
in the US. would be served by fiber by
2000. What remains to be seen is what

source sharing, particularly in the opto-
clectronic components, which account
for 50% of the connection cost. Raynet
and BroadBand have resource-sharing
architectures based on passive compo-
nents, such as optical splitters, rather
than active electro-optical multiplexing
and demultiplexing of the signal. Last
July, Bellcore sanctioned passive, re-
source-sharing architectures for fiber.

curb technologies currently being field-
tested in the the US. include Northern
Telecom, which offers a system com-
patible with the synchronous optical
network (Sonet); Alcatel, which also has
a Sonet-based product; American Light-
wave Systems; and R-Tec, a subsidiary
of Reliance Electric.

US. trials too. Also, Raynet has a trial

want to start testing as soon as we have
our commercial system ready, and that

will be some time this quarter,” says
George Ballog, communications dirctor
of Raynet Corp., Menlo Park, Calif,, one
of a handful of fiber-to-the-curb competi-
tors. Approval to actually use it in the net-

work will follow in six to nine months, K

he says. But it could take longer since the
regional Bells and Bellcore, their re-

search and planning arm, have had to #

write new test procedures, he adds.

Fiber in the subscriber loop is just
one of the many disparate pieces that
are falling into place for the telecom
companies’ multimedia scenario (see p.
43). “Right now, we are talking about
entertiinment-type  video,” says Salim
Bhatia, president of BroadBand Tech-
nologies Inc., Rescarch Triangle Park,
N.C., another company with an attrac-
tive fiber-to-home technology. “But
down the road, we are thinking in terms
of being able to provide hospital-type
services, such as X-rays.”

The regionals generally see the cost of
installing fiber to the curb converging
with copper at between $1,000 and
$1,500 per line, says Bhatia. This break-
even point should be reached this year in
many areas, which means fiber can he
used for new construction. But fiber in
new construction alone would be only
10% of the entire U.S. network by 2000.

The cost picture would change radi-
cally if the regionals were allowed to
offer more than what they call POTS—
plain old telephone service. For exam-
ple, they could compete with cable TV

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.

with Telefonica, the Spanish phone com-
pany, and a cable TV trial in Germany
where phone companies may supply TV
service. Raynet’s Passive Optical Net
work uses an optical splitter to distribute
signals to the pedestal outside each
home, with copper in the last 100 feet.
BroadBand also uses such splitters to dis-
tribute signals to the pedestal. Its archi-
tecture has built-in upgradability to
video-signal capability, which it says will
cost about $400 per subscriber.

for all-digital—and therefore ISDN,
switchable—TV. And its digital video
dovetails nicely with the all-digital ver-
sion of high-definition TV that AT&T
Microelectronics and Zenith Electronics
Corp. plan to develop joindy. &

Other companies with fiber-to-the-

Both Raynet and BroadBand have

BroadBand's system also provides

mix of technolgies will be involved.

AT&T has been testing fiber-to-the-
curb technology for almost a decade
and has 20 active ficld wials. Its archi-
tecture approximates the star wiring
used for conventional copper service,
and requires optoelectronic compo-
nents at every pedestal outside each
home or service node. Copper can be
used for the last segment from the
pedestal into the home. This scheme
can support the 1.5-Mbit/s signaling of
primary-rate integrated services digital
networks if VLSI technology is used for
line equalization and echo canceling in
the copper segment.

But costs can be pushed down if the
architecture makes greater use of re-
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PREPARING FOR THE '92 GAMES, SPAIN INSTALLS
THE WORLD'S HIGHEST-CAPACITY TELECOM LINK

OLYMPIAN ACHIEVEMENT

BY JOHN GOSCH

muagine this: a town of 60,000
where each person has a tele-
phone and half the population can talk
with the other half simultaneously over
just one pair of glass fibers. Is that the
promise of some future communication
system? No, it’'s the present-day capacity
of a digital system installed in Spain.
Operating at 2.5 Gbits/s, which is
four times the rate of the speediest links
in use today, the system has room for
30,720 64-Kbit/s voice channels or six-
teen 140-Mbit/s TV channels. That
makes it the world's highest-capacity
communications link in place so far.
Based on the new Synchronous Dig-
ital Hierarchy (SDH) standard, the sys-
tem was developed at Germany’s Philips
Kommunikations Industrie AG. Com-
peting against a number of U.S,,
Japanese, and other European firms, PKI
came out the winner in the “intermnation-
al race to develop and install superfast,
extreme-capacity SDH communication
links,” says Eltjo Haselhoff, sales director
for southem Europe at the Nuremberg
company. The firm is parnt of the Dutch

giant Philips Intemational NV,

The SDH standard is based on the
Sonet (for synchmous optical network)
standard from the U.S. SDH technology
overcomes many of the limitations re-
sulting from different national and ap-
plication-specific standards.

That Spain is first to have a gigabit
SDH link is no accident. The country is
preparing for the 1992 Summer Olym-
pics in Barcelona, and just as some pre-
vious Olympic Games have spurred ad-
vances in electronics—for example, in
scoreboard display technology, high-pre-
cision timing equipment, and sports-re-
lated data banks—the 1992 Games are
behind Spain’s efforts to improve its
telecommunications infrastructure so that
results can be relayed more efficiently at
home and around the world.

The 2.5-Gbit/s link runs from Valen-
Cia on Spain’s Mediterranean coast to
Cuenca, which is halfway to Madrid.
There are seven repeater stations along
the 150-mile stretch. Last Novermber PKI
tumed over the system to the state-run
telephone operating company, Tele-
fonica de Espafia, for field tests under
actual operating conditions in the pub-

The transmit unit of iitei.s-(ibit/s transmission system is i:ompact, and

houses multiplex and transmit functional units.
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lic phone network. The link will be ex-
tended 1o Madrid by midyear.

With the installation in Spain, Philips
got a leg up on the competition in giga-
bit SDH transmission technology. "We
hope we can win the contract to com-
plete Telefonica's planned  2.5-Gbit/s
network,” says Sokrates Apostolides,
manager in PKI's international sales and
marketing department. In addition to
the Valencia to Madrid line, Telefonica
L

wants links from Barcelona to Madrid
and to Valencia, so that the completed
network forms a triangle. It's these two
additional legs that PKI hopes o equip.

PKI first got involved in 2.3-Gbit/s
technology three years ago. and in June
1989 Telefonica picked the Philips com-
pany to submit a proposal. Winning the
delivery contract, it supplied two syn-
chronous multiplexer and transmission
systems as well as the repeaters last Oc-

Good Sines &
Bad Signs

Looking for a low-noise, fast-switching signal source?

Good Sines VU

Whether it's automatic test equipment, satellite uplinks,
EW communications or imaging systems, Programmed
Test Sources has a frequency synthesizer to fit your
needs. GE MRI units, Teradyne Testers, Varian Spec-
trometers . . . all use PTS synthesizers.

Bad Signs $$%
And while other manufacturers have big dollar signs,
PTS synthesizers start as low as $3000.

PTS manufactures a complete line of precision synthesizers
covering the 100 KHz to 500 MHz frequency range with
switching times as fast as 1usecond for our direct digital
models. And plenty of other options as well, like resolution
down to .1 hertz (millihertz available as special order),
GPIB and digital phase rotation.

Just as importantly, along with every PTS synthesizer comes
our *‘absolutely everything covered’' 2-year warranty. At
the end of two years comes our flat $350 service charge
for any repair up to the year 2000! PTS has a commitment
to quality you won't find anywhere else.

Find out how PTS synthesizers used the world over can
help you in your application today. Call for our complete
catalog, or to talk to an applications engineer.

Call (508) 486-3008 Fax (508) 486-4495

= =

PROGRAMMED TEST SOURCES. Inc.
g Beaver Brook Road, P.0. Box 517, Littleton, MA 01460
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toher. It's this speedy delivery that's
buoying PKI's hopes to beat out its
competitors on completing the net.

Meanwhile, PKI has won other giga-
bit system contracts. This spring it will
set up a synchronous multiplexing and
line-transmission  system, working in
conjunction with a network-manage-
ment system, in Australia. IU's to become
operational in April. Tn France and the
Netherlands the company is supplying
laboratory systems, and New Zealand
has asked for proposals.

Digital signal transmission systems in
use today are based on three different
concepts and thus have three different
hierarchies. These are defined by rec-
ommendations of the International
Telegraph and Telephone Consultative
Committee, the CCITT. The North
American and Japanese hicrarchics are
based on a 2+channel system transmit-
ting at 1.5% Mbits/s, while the Euro-
pean hierarchy is based on a 30-channel
system at 2.048 Mbits/s.

The SDH was bom in February 1988,
when the CCITT agreed on a worldwide
standard optical transmission network.
In November that year the SDH propos-
al was accepted and recommended for
worldwide introduction. SDH can work
with plesiochronous networks (in which
each source has its own clock), “thus al-
lowing further development of present
systems.” says Rainer Wiechers, procuct
manager for synchronous transmission
systems at PKL

In SDH, synchronous transport mod-
ules are used for information transmis-
sion. The basic element is the STM-1
signal with a bit rate of 155.520 Mbits/s.
All higher-order transmission signals are
multiples of this first stage. A total of 16
STM signals results in 2.5 Gbits/s.

The new CCITT standard for multi-
plexing and transmitting digital signals
at gigabit rates, Wiechers says. makes a
worldwide, standardized transmission
network possible with modifiable net-
work topologies for the optimum use of
available transmission capacities.

A mujor feature of this standard is
that individual digital signals—for ex-
ample 2-Mbit/s signals—can be added
to or dropped from an SDH multiplex
signal of a higher hierarchy level with-
out having to demultiplex the entire sig-
nal. This means that a complicated and
expensive process, which has thus far
limited the use of optical fibers to point-
to-point connections between main net-
work nodes, is not necessary. B




FLUKE AND PHILIPS -~ THE GLOBAL ALLIANCE IN TEST & MEASUREMENT

FLUKE

PHILIPS

PHILIPS
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Complete calibration solutions
that set the standard!

National Metrology

Organisation

Philips Calibration Lab

New stancards (IS0 9000/9004) and ever
increasing product liability demands make
quality assurance and documentation essential.
That means yowr measurements must always be
traceable. So you need the precision calibration
facilities that the Huke-Philips alliance offers!
As the world leader in this field, the Fluke-
Philips alliance offers you complete, thoroughly
proven solutions.
Solutions that start with hardware and

PHILIPS
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software, and extend through intensive
personnel training, right up to the faciliies of
the Philips calibration lab. These facilities are
directly traceable to the standards of the
relevant National Metrology Organisation.

Ifyou prefer to perform your own
calibration, in-house and independently, you can
make substantial savings in time and cost,
by using the Fluke 57004. Or - even more
economically - with the Fluke 51008,

Fluke Calibrators

So for complete calibration solutions, it’s
the Fluke-Philips alliance that sets the standard!

For lurther information, calf your locs! supplier:

Austria (0222) 61011772, Balgivm (02) 5266692/94, Denmark (3l) 572222,
Finland (0) 5026371, France (1} 49428080, Germany (B61) 50466,

Great Britain (923) 24051, Ireland (61) 330333, Italy (039} 3635240/8/9,
Netherlands (13)390112, Norwey (2) 741010, Portugal (1) 683121,

Spain (1) 4042268, Sweden (8) 7031000, Switzerland (1) 4882390,

For countrigs not lstad, wiite fo: Philips I&E, T&M Oepsrtment

Building TO NI, 5600 MO Eindhoven. The Nethertands.

FLUKE AND PHILIPS
CONFIDENCE IN CALIBRATION.

PHILIPS
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Why is this action a key to success?

12.1n 3.8mm

It's familiar. And when it - ‘ ; laptop and notebook com-
comes to in-store compari- — puter design. As well as
sons and purchase decisions, I <. cssiulsales.
that's what consumers want from a laptop or For more information and a comprehensive
notebook keyboard. feature outline, call your nearest Fujitsu office
So the specs of Fujitsu’s FKB7800/8800 today.
low-profile membrane keyboards make sense.
Good business sense. : Model FKB780D Series ~ FKB880O Series
LOW—pFOﬁ]C, yes, but with a full and familiar Operaling Characlerislics Sharp Click Smooth Click
3.8mm keystroke. A positive 20g click action Operating Force 55¢ Typical
simultaneous with contact. And a choice of Stroke 38mm (015 in) Typical
sharp- or smooth-action models. Key i pressure B
Backed by new, high-reliability membrane Switches | X TIESSHIE__ g
circuitry for N-key rollover, FKB7800/8800 | Contact Resistance | 102 or less
keyboards are a key element in user-friendly S A Al
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MATERIALS

INDIUM TIN OXIDE IS AN ALTERNATIVE
IN LIGHT-TRANSMITTING ELECTRODES

A SUB FOR POLYSILICON

BY JOHN GOSCH

Thc preferred material for the
light-transmitting  electrodes in
image-sensor chips—the  devices  that
convert images into electric signals—is
polycrystalline silicon. This material can
be readily processed and its deposition
on oxidized silicon watfers can bhe casily
controlled. A mujor drawback, though,
is that polysilicon absorbs light, and that
reduces the chip's sensitivity.

Now a scientist in the Microcircuits
department at the Philips Research Lab-
oratories in Eindhoven, the Nether-
lands, has shown that indium tin
oxide—ITO, for short—can be success-
fully used as an alternative material. In a
study partly carried out within the
framework of Esprit, the European
Strategic Program for Research in Infor-
muation Technology, Christ Weijtens has
demonstrated that ITO is one of the few
other materials usable for electrodes in
solid-state image sensors.

ITO is both conductive and transpar-
ent. In order to use it, however, techno-
logical skills and theoretical know-how
must be developed. That's what Wei-
jtens has done.

Basically, the technology  involves
putting narrow electrode tracks in
dense rows on the chip’s ITO layer,
One problem encountered is that the
use of ITO results in troublesome crys-
tal faults in silicon oxide, requiring cor-
rective measures. What's more, for vol-
ume production, the processes must be
stable and compatible with chip-fabrica-
tion methods.

Weijtens's technology calls for apply-
ing ITO electrodes in a number of pro-
cess steps. First, in a magnetron sputter-
deposition arrangement, indium and tin
atoms are forced out of an indium-tin
cathode by ion bombardment at low
pressure in a plasma composed of
argon and oxygen.

The indium and tin atoms combine
with the oxygen to form ITO, which is
deposited on an oxidized silicon wafer.

Next, just as in the fabrication of other
chips, the ITO layer is locally etched
away using photoresist and exposure
via masks. This way, the required track
pattern is made.

The track width Weijtens achieved is
2.0 um, with the distance between
tracks also measuring 2.0 um. Further-
more, the Philips researcher obtained
excellent electrode contacts. For this
purpose, he developed a double layer
of aluminum on titanium tungsten. The
specific contact resistance to ITO s
more than 40 times lower than previ-
ously realized.

The resulting device is made up of a
100-nm silicon-oxide layer deposited on
the silicon substrate. Then come a 20-
nm film of polycrystalline silicon, a 6-
nm film of silicon oxidized by ITO, and
finally the ITO layer, which is 130-nm
thick.

Unfortunately, the silicon-oxide layer

is damaged when the ITO tracks are ap-
plicd—it causes defects in the crystal lat-
tice. So when electrons are transported
along these defects, some clectrons stay
behind. The result is a weaker output
signal than conesponds to the amount
of light hitting the sensor. The electrons
left behind may come with the next
charge package, and that again gives
rise to an incorrect signal. Until now
these problems were a major obstacle
to ITO’s use in image sensors.

One of the causes of crystal lattice
damage is the charging of the noncon-
ducting silicon layer by the plasma be-
fore a conducting ITO layer is present.
However, by applying a very thin, prac-
tically transparent conductive layer of
polycrystalline silicon prior to ITO de-
position, Weijtens’s technique prevents
charging of the silicon-oxide layer. An-
other advantage the polysilicon layer
brings is that the surface of the silicon-
oxide layer is clean and well defined.

Moreover, Weijtens was able to re-
duce any defects that still occurred by
using « brief heat treatment—about half
a minute long—at 950°C, as well as an-
other heat treatment at a lower temper-
ature taking plice in a hydrogen envi-
ronment.  This technique further
improves the ITO layer's properties,
such as light absorption and the electric
resistance. @

WORLD MARKET WILL GROW 8.8% A YEAR,
FROM $20.5 BILLION TO $48 BILLION, BY 2000

00D DAYS FOR SENSORS

BY JOHN GOSCH

he electronics industry has the

jitters as markets contract in
many sectors, but for makers of sen-
sors, life is good. The global market for
such devices should rise rapidly, with
average annual growth—about 8.8% a
year from 1990 to 2000—almost match-
ing that of integrated circuits.

That, in a nutshell, is the result of an
analysis by Intechno Consulting AG, a
market research organization in Basel,
Switzerland. Considering sensors only
for civilian applications and for the
open market (that is, disregarding those

made for in-house use), Intechno fig-
ures that the world sensor market will
expand from a base of $20.5 billion in
1990 to $48 billion in the year 2000.

Demand for sensors is currently the
strongest in the U.S,, accounting for a
share of 38.7% of the global market in
1990. Next in line are Japan, with 23%,
West Germany (without the former Eust
Germany) with 13%, and France, Ttaly,
and the UK with 7.29%, 6.7%, and 5.6%,
respectively.

Presenting these findings at the re-
cent Eurosensors Conference in Karl-
stuhe, Germany, Norbert Schrider, In-
techno’s general manager, says the
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leading demand sector for sensors is
currently the process engineering field,
which consumed $5.8 hillion worth of
such devices in 199%). Following were
the automobile sector with $4.3 billion
and the machinery and plant construc-
tion sector with $3.8 billion. The highest
annual growth rates are 12.5% for the
auto sector, 10.9% in the field of build-
ings and safety technology, and 9.3%
for environment control.

Looking at West Europe, Intechno
finds that the plant construction and
process-technology industry is the lead-
ing sensor consumer, dccounting for
$3.1 hillion in 1990. West Europe’s ma-
chine sector used about $1.27 hillion
worth of sensors that year, with ma-
chine tools gobbling up $133 million,
robotics $47 million, and mechanical
conveyors $207 million worth.

West Europe’s automotive sector will
register the most dramatic increase in
sensor demand in the decade ahead,
Schroxder says. Its consumption will ex-
pand from $1.13 billion in 1990 © $3.66
hillion in 2000.

Schroder not only trots out figures on
current and future markets but also
points up trends in sensor technology.
Decisive for the innovative strength of
West Europe's sensor makers will be
cooperation with R&D institutes, as well
as customer orientation.

“In contrast 1o scientific institutions
where there is a continuous search for
new sensor materials and for ever high-
er degrees of precision and resolution,
in the industry the factor that counts is
absolute reliability of series-produced
sensors,” Schrivder says. This is ttue es-
pecially for advanced silicon-based mi-

crosensors, integrated optical sensors,
and optical fiber sensors. “Industrial ap-
plications of these types often fail due to
lack of reliability, robustness, and repro-
ducibility of measured results,” he adds.

Schroder sees the most imporntant
sensor innovations coming from the
overlapping of sensor physics with
other technologies and sciences. For ex-
ample., a mix of sensor engineering with
biotechnology will bring new biosen-
sors. Likewise, sensor techniques and
chemistry  will  result in novel
chemosensors. Also, sensors on the one
hand and electronics, optics, and opto-
electronics on the other will make for
smart sensors, integrated optical sen-
sors, and optoelectronic 1C sensors. Fi-
nally. overlapping sensor, communici-
tions, and information technology will
muke possible new remote sensing de-
vices and sensor bus systems.

Acldressing German sensor
makers, Schroder points 10
their current dominant position, espe-
cially in devices for the machinery sec-
tor. But he cautions that their position
must be secured by quickly transfer-
ring their know-how to miniaturized
sensors. “I’s patticularly with silicon-
hased micro devices functioning as
bio- and chemosensors that U.S. and
Japanese manufacturers rate as the
leaders.” he says.

One aspect becoming more and
more important for West Europe’s sen-
sor industry is stanclards. “Unified Euro-
pean standards and regulations would
considerably improve the chances of in-
novation for European sensor manufac-
turers,” he says. @

BY PETER FLETCHER

Eur()pam railway companies, all
of them state owned, are prepar-
ing to roar into the pan-European
telecommunications  business. While
awailing regulatory changes 10 ullow
Llhcir move, 11 of them have formed a

DATA COMMUNICATIONS

FEUROPEAN RAILWAYS ARE GETTING TOGETHER
10 FORM A DATA-COMMUNICATIONS NETWORK

HERE COME THE TRAINS

jointly owned subsidiary known as HIT
Ruil BV, which is alrcady investigating
setting up a pan-European data-com-
munications network.

HIT Rail will act as a holding com-
pany 10 coordinate and manage infor-
mation-technology projects for the
members of the Union International

Chemins de Fer—the UK, France, Bel-
gium, the Netherlands, Germany,
Switzerland,  Denmark.  Sweden
Switzerland, Taly, and Austia. In the
longer term, it will be responsible for
the specification and development of
hardware and soltware projects and
products that will be used by the rail-
way companies, but which could be of-
fered for general sale.

Even though cxecutives have yet to
be recruited and a permanent head-
quaners established—probably in- the
Netherlands—HIT Rail has already
made its first acquisition, taking a stake
in PSG NV, a small Dutch software
house. PSG specializes in industrial soft-
ware designed to support manufactur-
ing operations. However, under its new
ownership, the company is soon o
apply its expertise in transaction-hascd
applications o producing software for
electronic data interchange that would
control financial transactions among the
11 railroads, says Oto Benz, director of
information systems and technology for
British Rail.

HIT Rail’s first mgjor task is 1o over-
see the upgrading of the railways’ conti-
nent-wide X225 data-communications
network, known as Hemmes. Hermes
was installed in the late 1970s, Benz
says, and was the first pan-European
network of its type. "Apart from the link
across the English Channel, which uses
British Telecom-supplied lines, the sys-
tem uses private cables installed along-
side railway tracks,” Benz says. While it
uses X.25-4ype protocols. it is not fully
compliant with the latest standards and
chugs along at just 9.4 Kbits/s.

When completed, the new Hermes
will allow the railway companies 10
handle EDI and international documen-
tion transactions as well as reserva-
tions. ticketing, freight consignment,
and scheduling information, tasks for
which it was originally conceived. Ac-
cording to the outline proposals, the
network may be extended to carry
value-added services and data for third
parties “when the regulatory environ-
ment allows.” In fact, Benz says that it
was this proposal that won the approval
of the members of the Union Intema-
tional des Chemins de Fer and led to the
formation of HIT Rail.

Benz says that the project has
reached the stage where partners have
heen chosen, and that HIT Rail is nego-
tiating with a four-company consortium
comprising Racal Data Networks of the
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Innovative electrical engineering
and electronics solutions
for industrial applications.

Major innovations and trends in
electronics and electrical engineering
are demonstrated at Hannover.

This key industrial fair showcases
microelectronics, automation technol-
ogy, energy technology, installation
technology for buildings, lighting
technology and production technol-
ogy for electronics and electrical
engineering. Hannover is second

to none as a platform for business
and a source of information for

decision-makers.

HANNOVER FAIR Industry ‘91
boasts a constellation of inter-related
displays devoted to key areas of
industry and technology: Electrical
Engineering and Electronics,
MICROTRONIC, ASB - The Power
Transmission Fair, Subcontracting,
MHI - Assembly, Handling, Indus-
trial Robots, CeMAT - World Center
for Materials Handling Technology,
Tools, International Center for Plant
Engineering, Research and Tech-
nology. The Partner Country in 1991

will be Switzerland.
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UK, Daimler Benz of Germany, Banque
Suez of France, and Nynex of the U.S.
for the supply, installation, and manage-
ment of the new network. Benz says
that the upgraded Hermes network will
be run at 64 Kbits/s
and link 13 main-
frame computers in
the HIT Rail member
countries. “We want
it to be completed
by the end of 1991,”
he says.

Details of the Her-
mes network and its
possible cost have
yet to be negotiated.
However, it seems
likely that it will be
operated and owned
by a new company
whose  shareholders
would be HIT Rail
and the four consor-
tium members. Benz
says that this ap-
proach represents “a
totally new concept
in railway-informa-
tion technology pro-
jects.” He adds that
HIT Rail will also be looking to form or
acquire other subsidiaries in the future.

Hermes is concerned only with data
communications, Benz says: “Voice-
communications networks within the
railways are being studied by other
groups.” So far, however, discussion is
centered around the adoption of com-

[TH EUROPE'S
TELECOMIN A porstropen ions
STATE: OF FLUX,
THE TIME IS RIPE
FOR SUGH A DATA
AND VOIGE NET-
WORK FOR THE

GONTINENT
I

mon spedifications and standards for
voice-network equipment, rather than
plans for an interconnected network.
The timing of the move appears for-
tunate. European telecommunications
are in a state of polit-
ical and technical
flux. Already the Eu-
ropean  Commission
is studying a report
that recommends the

lines telecom opera-
tor, independent of

e existing national
phone companies.
And that is a role that
the railway compa-
nies believe they
could fulfill, because
all have extensive
cable, fiber, and mi-
crowave networks
already in position.

Furthest along is
the UK, where a far-
reaching review of
telecom policies will
introduce more di-
rect competition into
a market dominated by a duopoly of
British Telecom plc and Mercury Com-
munications Ltd. This is expected to re-
sult in the licensing of at least one—and
possibly more—new national carriers.
In anticipation, British Rail has formed a
subsidiary, BR Telecom, with its own
impressive infrastructure. @

TELECOMMURICATIONS

SELLING TELEGOM EQUIPMENT WILL BE EASIER
WITH SINGLE COMMUNITY-WIDE STANDARDS

MAKING IT EASIER

BY ANDREW ROSENBAUM

Selling telecommunications
equipment in Europe has never
been easy, because each state-owned
communications authority sets its own
standards. But things are about to
change, and manufacturers and net-
work managers are eagerly waiting for
the change to become official.

In April, the European Community is

to pass a directive that will make it pos-
sible to sell equipment throughout Eu-
rope after it has been approved in any
of the 12 EC member states, according
to a spokesman for the commission.
There already has been some relax-
ation of rules, but nothing as far-reach-
ing as the pending deregulation. In fact,
under the current EC directive 86/361
(called the Council Directive on the Ini-
tial Stage of the Mutual Recognition of

Telecommunications Terminal Equip-
ment) a terminal or a modem has to be
tested for conformity in just one of the
member nations. But it must be ap-
proved by a standards agency in each
individual nation in which it is to be
sold. That means 12 separate ap-
provals—according to differing stan-
dards—for every piece of equipment.

The approval procedures take time
and cost money. But ignoring them can
be perilous. “The [German telecom au-
thorityl Bundespost checks lines,” says a
network manager with a large Euro-
pean organization. “It doesn’t happen
often, but people get caught and pay
heavy fines.”

The new directive will also institute a
regulatory commission that will deter-
mine obligatory technical standards.
These standards, which the EC
spokesman says will be broad technical
and safety requirements, will become
obligatory throughout the EC. B

EMPLOYMENT

ELECTRONIGS IMPROVES

JOB OUTLOOK
GOOD IN UK

BY PETER FLETCHER

ob prospects in the British elec-

tronics industry have improved
for the first quarter, making it one of
only a few UK industries not showing a
decline. That's the conclusion of a quar-
terly survey from employment services
company Manpower (UK) Ltd.

“Electronics companies seem to be
bucking the national trend because
nearly every other sector in the country
has shown a decline in employment
prospects from last year. Here, employ-
ers don't seem to have changed their
outlook at all. That's very encouraging
when everyone else is talking about re-
cession,” comments Lilian Bennett of
Manpower.

The survey questioned more than
1,500 companies. The national findings
are yet another indication of deepening
recession in the UK, with employment
prospects overall the worst they have
been since 1983. O
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This microcomputer software lets you
program using natural mathematical
notation
ematical probiems by Skmply Bping tem e iy

your PC just as you would write them down on /

paper? With TKSolverPLUS you can do just MESEEEEEN
that.
e You justenter the set of equations you - "
want to solve using natural math symbols, - M

e Define the variables you know,

e Specify the units of measurement you
want,

e Press the solve key.

Then see your solutions in tabular form or plot the results on the screen or printer.

TK can do reverse calculations, or goal seeking! This powerful feature is best explained with this simple
example.

Suppose you're buying a $15500 car and you want to compute your loan payments. You're paying $3500
down and planning a 4-year, 12'4% loan. You enter the equations below, plug in the values and find your
monthly payment is $318.96.

price — down = loan
payment = loan * (rate/(1 — (1 + rate) " — term))

But suppose you'd rather pay $350 per month and shorten the term of the loan. Just enter your preferred
payment and tell TK to solve for the new loan term — without you having to rearrange the equations.

Or perhaps you'd like to shop for a new interest rate. TK's iterative solver will compute the interest rate you
need to pay off the loan in 312 years paying $350 per month.

This ability to backsolve makes TK incredibly easy to use and saves you countless hours of programmingj

time.
Of course not everyone wants to compute loan payments. But the benefits are the same no matter what

type of problems you have to solve . . . business, engineering, statistics, or science.

Solve dozens of linear, non-linear or differential equations simultaneously * backsolving * if,
then, else rules * iterative solving * complex numbers * automatic plotting * Automatic unit
conversion * over 300 built-in functions and | ibrary routines * math co-processor support * store

equation models for later retrieval and use * not copy protected. System Requirements: IBM PC line or 100% com-
patibles; 384K min memory; DOS 2.0 or higher; CGA,
TKSolverPlus disks and full documentation............ $395 EGA, or Hercules graphics

Satisfaction Guaranteed! Orreturnthe program within 30 days

for full credit or refund.

Penton Education Division
Chargecard users order toll-free 800-321-7003 1100 Superior Avenue
(in Ohio 216/696-7000) Cleveland, Ohio 44114



FLUKE AND PHILIPS - THE GLOBAL ALLIANCE INTEST & MEASUREMENT

FLUKE. 2 PHILIPS

Twice the information

Half the work

PM 3585 logic analyzer  200MHz PHILIPS
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Introducing the Philips PM 3580 Family of Logic Analyzers

With a unigue dual-analysis-per-pin guide you quickly through setup and data performance level that will astound you.
architecture, the new Philips Logic Analyzers  analysis. One connection, one setup and one To find out for yourself about this new
store state AND timing data on each of up ~ human interface for both state and timing. concept in Logic Analysis from Philips, why
to 96 channels - in a single acquisition ! L, not ask for further information ?
¥ sl probi g &g . The PM 3580 family includes 4 new

lo more dual probing - no more repea , , For tuthr ifarmation, call pour ocal supalr
e Tn, Logic Analyzers, ranging from 32 to 96 Austria (0222) 601011772, Belgium (02) 5256592/34, Denmark
g i (31) 572222, Finland (0) 502637, France (1) 49428080, Germeny
. . L‘/MIIIIE/S, W/I/) 50 MHI state a”d p IU. [561) 501466, Great Britain (923) 24051, Irsland (61) 330333,
Better yet the new Philips Logic 200 MHz timing, plus 3 nanosecond glitch — taly (035) 3635240/8/S, Nethariands (13)330112. Norway (2)
741010, Portugal (1) 683121, Spain (1) 4042200, Sweden (8)
Analyzers are easy to leam and use. capture and 2 K of memory per channel. 7031000, Switzerland (1) 4882390.
. 0 9 For countries not Ksted, write to: Philps ISE, T&M Department
The pop-up menus: and keyboard shortcuts What's more, you get all this at a price/  suiding Ta .1, 5600 MD Eindhoven, The Nethertncs
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“They call it direct mail.
To me it’s still mostly junk.

It may be impossible to
change your prospects’ attitudes
about direct mail. But you can
reach them, even when direct mail
doesn’t.

The same prospects who dis-
card your mailer are the first
to pick up a specialized business
publication. A recent study, con-
ducted by the Forsyth Group,
confirms it.

The study asked 9823 busi-
ness and professional buying
influences what sources of infor-
mation they find most useful in
shopping for the products and ser-
vices they buy for their companies.
Almost invariably, they ranked
specialized business publications
first.

Other sources of information
were also well regarded by many
respondents. The results suggest
that sales representatives, trade
shows and direct mail are valuable
parts of a solid marketing mix.
But to reach the most prospects
for the least money, you can’t top
trade magazines.

For a free copy of the study,
please write to American Business
Press, 675 Third Avenue, Suite 400,
New York, NY 10017,

Where business MP
goes shopping.




EUROPEAN

OBSERVER

OPTICAL FIBERS TO LINK EAST, WEST

In an effort to spur the
economic development
of the newly opened nations
in East Europe by improv-
ing the telecommunications
infrastructure  between east
and west, four countries—
Germmany, Poland, Hungary,
and Czechoslovakia—are
banding together to install a
common glass-fiber cuable
system.

Starting at Frankfuit, Ger-
many, the Trans Europe Line
(TEL) will run through the
south of ex-East Germany to
Gorlitz. From there one
branch will cross the border
10 Warsaw, Poland, and the
other to Budapest, Hungary,

via Prague and Bratislava in
Czechoslovakia. After that,
there are plans 1o extend the
line from Warsaw to
Moscow.

BERLIN

Transmitting several thou-
sand voice channels or a cor-
respondingly high number
of data streams, the TEL will
span 3,200 km, or about

EUROPE’S BURGEONING FIBER MARKET SPURS CAPACITY EXPANSION. ..

The planned Trans Europe
Line points up one thing:
Europeans use an awtul lot
of optical fiber—and they're
going to be using consider-
ably more in the next four
years. In fact, demand for the
material from the continent’s
communications authorities
will climb to 2.4 million km
during the next three years,
about the size of today’s

North American market.
Worldwide, the demand has
swelled from 1.5 million km
worth in 1985 to more than 5
million km in 1990. About
half of that was consumed in
North America and over one-
third in Europe.

So Siecor GmbH, a joint
venture of Munich-based
Siemens AG and Corning
Inc. of the U.S,, is gearing up

...AS A CHINESE VENTURE FINALLY CRANKS UP

Some things just take time.
A case in point is a technolo-
gy-transfer agreement that
Germuany’s Standard Elektrik
Lorenz AG (SEL) made with
China’s Tianjin Optical and
Electrical Communication
Corp. three years ago.

The Chinese company has
finally started production of
optical-transmission systems
in Tianjin, after SEL trans-
ferred the technology and
equipped a production facili-
ty there. SEL, a subsidiary of

France’s Alcatel NV commu-
nications group, also trained
local personnel. It will mar-
ket the products jointly with
its partner.

For SEL, China is a strategi-
cally important market for
digital technology, which the
Beijing government plans to
use o expand its network.
By the end of this decade,
the number of subscriber
lines in China will total
around 34 million. up from
14 million today. @

production to keep up with
the heavy demand. Since
putting out 1 million km, or
620,000 miles, worth of fibers
at its Neustadt, Germany,
facilities during the past four
and a half years, Siecor is
now investing $10 million to
produce that much in just
one year. Behind this move
is the unexpectedly high
demand. Siecor does about
9% of its business in Europe
and roughly half of that in
Germany. However, the Ger-
man share is expected to
decline as sales in other
European countries climb
more rapidly.

But there is a dark side.
Because of drastic price
reductions, many companies
expanded their capacity 1o
recoup the high initial invest-
ment in production equip-
ment. That has led to stff
competition over market
share which, in wm, caused
prices to fall. The result of the
price squceze has been a
shakeout among optical fiber
producers. B

2,000 miles, when it hils
Moscow. To cost about $130
million, the line is scheduled
for completion by the end of
1993. @

SEL'S AMPLIFIER
BOOSTS CATV
OUTPUT 10 TIMES

Using an erbium-doped
fiber-optic amplifier, engi-
neers at the research center
of Standard Elektrik Lorenz
AG (SEL) in Stuttgart, Ger-
many, a subsidiary of
France’s Alcatel NV com-
munications group, have
boosted the output of an
analog cable-TV transmitter
tenfold, to 20 mW¥ (or ~13
dBm) from the 2 mW that is
typical for transmitters built
around conventional fiber-
optic amplifiers.

The high optical output
power will have the advan-
tage of enabling a cable-TV
user to share the costly opti-
cal CATV transmitter built
around many subscribers or
remote terminals. The CATV
signal the SEL engincers
used in their experiments
encompassed 35 AM TV
channels and 30 FM stereo
broadcast channels in the 47-
MHz band. B
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When you need data on:

IC/Discrete
4.' Parameter Database '

’I.lllll‘

N ow do component research a new way. Software
for your IBM® AT® compatible and a database on
CD-ROM provide fingertip access to over 1.2 million
integrated circuits and discrete semiconductors from
1,000 worldwide manufacturers. Search by:

¢ Characteristic ¢ Keyword

¢ Function ¢ IC generic number
e Manufacturer part * Vendar name
number ¢ National Stock Number

e Mil/883 part number
e Mil Spec Slash Sheet number

Increase productivity.

Compare devices, locate alternate sources and link
automatically to manufacturers’ datasheets—all in a
matter of seconds. Hours of leafing through pages of
catalogs is reduced to a few keystrokes.

Save time.

Locate a component and its corresponding manufac-
turers’ and distributors’ information quickly and
easily.

Save money.

You no longer have to worry about specifying discon-
tinued parts and researching alternate replace-
ments. Over 400,000 discontinued devices—and their
characteristics—help identify alternate parts and
sources, so you'll stay on track and on schedule.

¢ DESC Drawing
number.

Access over 350,000 manufacturers’ datasheets and
19,000 Mil Spec/QPL 38510 and 19500 decuments
right on your computer! Once you have selected a
part, two keystrokes take you to the datasheet. View
one or two pages at a time, page forward and back-
ward, or, to examine the details, enlarge or rotate
the image.

Information Handling Services® is now an Oracle® VAR.
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digital ICs optoelectronic
linear ICs devices
interface ICs transistors
microprocessor ICs diodes
memory ICs thyristors

You’ll find it with the

IC/Discrete
Parameter Database
on CD-ROM.

For a FREE demo diskette,
return this coupon or call toll-free:
800-241-7824
Outside the U.S.A.: 303-790-0600, ext. 59
Telex: 4322083 IHS UI
Fax: 303-799-4085 (U.S.A.); 303-799-4097
(outside the U.S.A))

Yes! Send me a FREE IC/Discrete Parameter Database demo
diskette.
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Dept./Title

Organization

Address
City State Zip.
Phone

-} Information Handling Services®

15 Inverness Way East e Dept.59 ¢ Englewood, CO 80150



UpTo
600 Watts
Per Inch

Our expanding famity of compact, configurable, power systems combine the
flexibility of a custom supply with the availability of standard catalog products
... in low profile, compact packages that let you pack the most power into the
least amount of space. And they meet the specialized input voltage, noise and
transient requirements of major worldwide markets. Think of them as a universal
solution for most of your system power requirements . . . AC or DC input . . . in
computer, telecom or vehicular applications . . . up to 600 Watts.

FlatPAC™ is the industry benchmark for power density in off-line applications.
And now, ComPAC™ sets the standard for DC input supplies . . . in a package
less than one inch tall! Both offer unprecedented flexibility in configuration along
with instant avaitability . . . in a fraction of the space required by conventional
switchers. Just define your requirements . . . we utilize our high frequency, high
power-density converters to quickly configure a FlatPAC or ComPAC specific to

your needs.
GUEUNEL it y ! ‘
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You benefit from the proven field performance, high efficiency and inherently high
reliability of our component-level power converters, without sacrificing any of the
features you need: off-line inputs for worldwide application; nominal DC inputs
from 24 to 300 VDC; surge limiting; safety agency
recognition; EMI/RFI to FCC/VDE, British Telecom,
Bellcore or MIL-STD-461; totally isolated and trim-
FlatPAC™ ComPAC™ mable outputs; AC OK and DC OK status signals
AC Input DCinput ... and more.
D VAC Voitage Inputs 24,28, 48, 270, 300VDC .
1203 Numberof Outputs  1,2.003 You don't have to choose between costly and risky
e G VD0 " OutputVoltages  2095V0C custom development or bulky catalog supplies. Cali
UptyBCVias  Output Power Upto 800 Watts us to discuss FlatPAC and ComPAC . . . the new
PR Height standards that make customs obsolete.
FCCPat 15 Glass A Applicable Specifications  Belcore (24/48 V)

VDECE7" Class A
IEEE 43537780

Bribsh Telecom (24/48 V)
FCONDE, Cass A(300V)

ML-STD-461 C (28/270 V;

MIL-STD-704A

Does your power supply measure up?
Call vicoR exerersr for a free ruler
at 1-800-735-6200 or 508-470-2900 at ext. 265

| . VICOR Component Solutions For Your Power System

! 23 Frontage Road, Andover, MA 01810

Common Stock Traded on NASDAG under “VICR®
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EXECUTIVE

BRIEFING

SOLID STATE

THE ISSCC LIVES UP TO ITS GLOBAL MONIKER
BY SPOTLIGHTING SOVIET SCIENTISTS

WHAT'S DOING IN RUSSIA

BY HOWARD WOLFF

t first glance, it would seem to

be impossible for the Interna-
tional Solid State Circuits Conference to
become any more global in its ap-
proach. Even its critics—if indeed there
are any—must concede that the show
has been faithful to the first word in its
tie, reflecting the flow of innovation
away from the US. But this year the
ISSCC has managed to come up with an
attraction that further polishes its reputa-
tion as the must-go show for the movers
and shakers of the worldwide solid-
state fraternity.

Not only will the 38th ISSCC, taking
place Feb. 13 through 15 in San Francis-
€0, repeat last year’s special session on
circuit technologies of the future, but it
will be the first actually to serve as host
to researchers from the Soviet Union.
Four of them, selected from among 50
USSR technologists seeking to present
their papers, will take part in a special
session on the state of technology in the
Soviet | ‘nion.

The four technical papers, bearing
the names of seven rescarchers, are
broad and touch on subijects not usual-
ly heard at the conference. After an
overview on microelectronics in the
USSR from Richard Jaeger, head of the
Alabama Microelectronics Center at
Auburn University, there will be a de-
scription of the use of space-charge
waves in gallium arsenide thin films for
microwave signal processing. The tech-
nique could be used for amplification,
filtering, correlation, and other signal-
processing functions.

Another paper will describe a non-
volatile static random-access memory
organized as a 4+-Kbit main nonvolatile
memory that copies into any of four
pages of 4 Kbits cach. The chip mea-
sures 3.6 by 6.9 mm and uses 2.5-um
design rules. The third paper covers a

family of n-channel 256-Kbit and 1-Mbit
flash electrically erasable program-
mable read-only memories. Built
around one-transistor memory cells
measuring 27 mm square, they use 2.0-
um design rules. Read and page-write
times are 700 ns for the 256-Kbit parts
and 10 ms for the 1-Mbit EEPROMs.

The final Soviet paper describes a
modular minifab for low-volume, fast-
tumaround application-specific inte-
grated circuits. Featured are Class-1
miniature reactors in each module that
perform several process steps.

The rest of the papers at the ISSCC
are the customary top of the line, with
225 submitted and 87 selected. Of
those, 22 cover analog developments,
21 signal processing and communica-
tions, 18 memories, 13 digital, and an-
other 13 discuss general topics. In addi-
tion, there are seven papers on
emerging technologies plus the four
from the Soviet Union. Geographically,
adding up the plenary speakers, pan-
elists, and pupers, 43 are from the Far

East, 42 hail from the US., and 17 are
from Europe.

On the digital side, there is an eye-
opening collection of systems on a chip,
a good sampling of memorics, and an
interesting renewal of the RISC-vs -CISC
battle. “The emphasis is on micropro-
cessors, large-area gate arrays, and very
large, very fast memories,” says John
Tmka, a member of the senior technical
staff at IBM Corp. in
Rochester, Minn., and
the 1SSCC’s program
chairmman.

Whole  systems
have been packed on
single chips for years.
But anyone who
thought that the days
of major progress are
over will be surprised
by the systems being
previewed at the
ISSCC: the new offer-
ings aren’t just more of
the same.

There will be the
first description of a
100-MHz 80486 micro-
processor from Intel
Corp.'s Aloha, Ore., op-
eration—a complex-in-
struction-set  device in
what is becoming the era of reduced in-
struction-set computing—as well as one
from Mitsubishi Electric Corp. and Itami
University in Osaka that is rated at 50
million floating-point operations/s. A
third gem is a RISC 64-bit superscalar
device with digital-signal-processing en-
hancements from National Semicon-
ductor Corp.’s facility in Herzlia, Israel.

In memories, there will be a large
number of 64-Mbit dynamic RAMs, in-
cluding the disclosure by Fuijitsu Lid. of
a GaAs model. There will also be fast 4-
Mbit static RAMs built with CMOS and
hiCMOS technology. And if the ISSCC is
any indication, there are signs that the
16-Mbit level is around the comer for
EPROMSs and EEPROMs.

The analog and mixed-signal com-
munity will be dazzled by a veritable
potpourri of sampling: over and under,
ac and dc, prequantization, and for non-
volatile analog on-chip storage. In pure
analog, there will be a collection of
chips ranging from 10-GHz GaAs to 6
GHz silicon Gilbert-cell multipliers. Onﬂ
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1991 FAR EASTVF—F————7————

ELECTRONIGS

—————} COMPUTER TOUR

Join industry executives from the U.S., Canada, Europe and South America at the major trade shows in the
Far East- JAPAN - TAIWAN - HONG KONG - KOREA ! Whether you need an off-shore manufacturer, anew
supplier, a look at new products and technologies, or just considering a new direction in your business, you
can not afford to miss this opportunity.

TOUR DATES

% B R €

October 3 - 19, 1991 SIND-AMER ELECTRONICS TRADE FORUM
; T+ F5E¢EALS

VISIT 4 MAJOR TRADE SHOWS
m JAPAN ELECTRONICS SHOW
MW TAIPE! INT'L ELECTRONICS SHOW
B HONG KONG ELECTRONICS FAIR
m KOREA ELECTRONICS SHOW

BUSINESS PROGRAMS

W Trade Forum in Taipei

B Factory visits in Taipei, Hong Kong, Korea

B Seminar in Hong Kong - “How to do business
with the electronics industry in China” (PRC)

C.F. Hsuing, Chairman of China Products Promotion Center,

B Sightseeing and shopping tours foraccompanying ~ addresses 286 Taiwan suppliers and foreign buyers at the Six
family members. Nations Trade Forum held for Commerce Tours in Taipei, 1990.

B Double Ten holiday festivities in Taipei. TOUR SUMMARY
M Tour A: Japan - Taiwan - Hong Kong - Korea
No longer simply a supplier to the industry, Asia's Tour B: Taiwan - Hong Kong - Korea
electronics and computer industries have become ~ Tour C:Japan - Taiwan - Hong Kong

the leading edge in product development and Tour D: Taiwan - Hong Kong
technological innovations. With an eye on long term Optional extensions:

planning and strategies, they invest more dollars in China - Australia - Singapere - Bangkok

research and development. It is estimated that by PRICE INCLUDES

1995, the total value of electronics products fromAsia  ajrfare, deluxe or first class hotel, daily American

will be number one in the world surpassing Europe  preakfast, show transportation and admissions,

and North America. business programs, baggage handling, foreign
PRICE INFORMATION airport taxes and more.

Tour price starts at $3,950 per person, double

occupancy with west coast departure.

Call, write or FAX to: Robert Chang
COMMERCE TOURS INTERNATIONAL, INC.

| am interested in receiving more information: 870 Market Street, Suite 920, San Francisco, CA 94102
Telephone: (415) 433-3072 Facsimile: (415) 433-2820

Name Electronics
AA

Company L e e e — L — e
Address e — =~ -
(el T — — L — _ State . Zp_
Telephore o Facsimile
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of the more dazzling analog develop-
ments comes from Information Storage
Devices Inc. in Santa Clara, Calif. It will
be presented as part of the session on
emerging circuit technologies. The
company is a new one, and its tech-
nique is equally fresh. It employs an ex-
tended EEPROM technology and can
record 16 s of audio that is better than
telephone quality on a chip that mea-
sures 200 mm per side.

Those looking for trends in commu-
nications devices also will hit pay dirt at
this year’s conference. “Mixers, modula-
tors, and multipliers are fundamental
building blocks,” says John Steininger of
Comlinear in Colorado Springs, Colo.
So on display will be improvements in
speed, precision, sensitivity, and circuit-
integration levels in those basic devices.
It all means smaller, less expensive, and
easier-to-use technology.

Among the other communications
devices will be a double-balanced ac-
tive Gilbert mixer from Hughes Aircraft
Co. in Manhattan Beach, Calif,, and its
research laboratory in Malibu that can
achieve 6-dB conversion gain, Then
there’s a 200-MHz digital modulator
from the University of California, Los
Angeles, and a wideband multiplier that
hits 8 Gbits/s, from Ruhr University in
Bochum, Germany.

One of the more perplexing prob-
lems associated with the advances de-
scribed at the ISSCC is testing: how does
design testability enter into ever more
complex and crowded chips?

With some digital logic devices oper-
ating at clock speeds faster than 1 GHz,
the challenge is significant. So one of
the evening discussion sessions will at-
tempt to provide some answers while
examining such issues as built-in test
techniques, radio-frequency tests at
wafer probe, the capability of commer-
cial test equipment, mixing analog and
digital testing, power dissipation on
watfer test, cooling problems, design for
testability, and limits to testing,

Judging from the discussion of
emerging circuit technologies, the buzz
word is “neural.” Three of the seven pa-
pers are devoted to imparting the rea-
soning qualities of the human brain to
solid-state circuits, There's a neural net
execution engine, a self-leaming chip,
and an analog neural-net processor.

The five members of the panels will
come from Japan's NTT, Bipolar Inte-
grated Technology, AT&T Bell Labs,
Stanford University, and IBM. B

Simpler is better. Which
is why the M-Track Digital
Synchronization Control
makes set-up and program-
ming simple, easy and fast.
M-Track'’s self-learning capabilities
I mean far less operator intervention,
too. It detects trends, such as varia-
tions in spacing, automatically main-

HOWTO CONTROL
COMPLEX DRIVE
SYSTEMS

SIMPLY.

taining correct synchronization.
M-Track handles quadrature
encoders, so it knows if the
line is moving forward or back-
ward. Manual adjustments and
restarts are trouble-free. Call 1 800
FIC-4411. Or write: Fenner, 8900 Zachary
Lane North, P.O. Box 9000, Maple
Grove, MN 55369. Fax: 612 424 8734.
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The best way to a man’s
stomach...NordicTrack
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World’s best
aerobic exerciser.

NordicTrack duplicates the motion of
cross-country skiing, what most experts
agree is the most efficient and effective
aerobic exercise.

It burns more calories in less time than
any other kind of exercise machine. Up to
1,100 calorics per hour according to tests at a
MAjor university.

CIRCLE 3
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Besides burning calories it strengthens
the heart, tones the muscles and improves
stamina. And it's much less stressful on the
body than running and high-impact sports.
Working out on NordicTrack also boosts
creativity and productivity and lowers stress,
making you feel as good as you look.

It's time to change
the spare tire.

Unlike most in- ‘
home exercisers,
NordicTrack works all
the major muscle
groups of the body -
including the arms, legs, N
buttocks, shoulders and :
yes, even stomach, h
So what are you
waiting for? Call
NordicTrack today.

NoraicTrack oo

£t

| Call Toll Free in U.S. and Canada
| 1-800-328-5888

J Please send me a free brochure.
J Also a free video tape 1 VHS O BETA

I
I
I
I Name :
I
I

I Street
| City
| Phone ( )

21%18(36]0nathan Blvd.N. ¢ Chaska, MN 55318
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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- .L\
ured positions of stars over the I
years. Compelled to look further, g
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 S Rttt Vo
tradition of pioneer- | B 55 1 e
ing with Anritsu.

Hipparchus

S iiimcenuone

MP1608A 5GHz Pulge Pattern Generator

/inritsu

ANRITSU CORPORATION
10-27, Minamiazabu 5-chome, Minato-ku, Tokyo 106, Japan
Phone: Tokyo 03-3446-1111, Telex: J34372
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Like environmental air and water pollution which
are the unwanted by-products of rapid industrial
growth, "noise pollution™ has resuited from high
technology electronics.

Minor problems such as glitches on aT\ screen can
be annoying. Severe cases of "noise” interference
can result in traffic jams due to malfunctioning
control systems on automatic car and railway
signals, flight accidents and the malfunctioning

of computerized on-line banking systems.
Furthermore, noise analysis can re-generate the
original signal. In other words, the regeneration

of signal noise can mean sharing your important
information with anyone interested in analyzing
it. Noise pollution is already a severe problem

for safeguarding sensitive information, as well

as your own privacy.

In the above cases, electronic equipment generates
conducted noise in cables or radiated noise in the
air. T'o eliminate interference from conducted

noise, filters and transient suppressors are added
to the cables. Radiated noise is eliminated with
protect computers, various shields which
screens, etc. Complete noise protection

requires that all cables and equipment he
safeguarded, and since noise pollution has
steadily increased due to the increased power
and performance of electronics, conventional
countermeasures are becoming inadequate.
Murata has responded to the challenge with two
new products. The “Compact, High-Performance
EMI" protects systems against instrument noise,
while the "Chip EMI Filter” provides excellent
protection against conducted interference while
reducing the space required for a filter.
Continued dedication and innovation in the search
for new concepts and more efficient techniques
for the elimination of noise pollution - This is the
mission of Murata, the Company that anticipates
the needs of an electronic society.

| MURATA'S EMI SUPPRESSION FILTER (EMIFIL®) |
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N The cockpit fail-safe warning system flashes,

“OK-ALL Systems Operational”

roe Oy D”ar Block Type EMI
AC Noise Filter Sion, <, % Suppression Filter H H
w ST g, AT emonn The Captain signals the control tower
” - =y % “» -
w o & el &, ol
S i U “ “Flight Ready”.

Ferme Beao Fiter Connector  Type EMI Signal Line  Drsc Type EMI 3 Terminal . . q q
Inductor Suppression Fiter Noise Fiter Suppression Fier Vanstor Capacior Jet planes. High speed, safe and reliable, now travel in hours, distances

once measured in months. Yet even this control system, a collection of
the latest high technology electronics, has its weak points. The warning
“Computer Units Prohibited” is the result of one such weak point.
Electromagnetic "noise” is the cause.

€ For further information, contact

MURATA ERIE NORTH AMERICA. LTD Canadian Operations Prone 613-392-2581 Telex 662279
MURATA AMAZONIA INDUSTRIA E COMERCIO LTDA (BRAZIL) Phone 011-289-7751 Telex 38-1130156

MURATA ELEKTRONIK GMBH (West Germany)
) Holbensirasse 21-23 8500 Nurnberg 70, West Germany Pnone 091166870 Telex 623763
MURATA ELECTRONIQUE, S A (France) Phone 1-40941400 Telex 631530
MURATA ELECTRONICA SP A (ltaly) Phone 02-95743000 Telex 330385
MURATA MFG CO LTD MURATA ELECTRONICS (UK) LTD (England) Phone 0252-811666 Telex 858971 MEUG
b gl b MURATA ELECTRONICS SINGAPORE (PTE ) LTD (Singapore} Phone 2584233 Telex 21127
HEADQUARTERS TAIWAN MURATA ELECTONICS CO . LTD (Tawan) Phone 042-91.4151 Telex 27571 MURATA
26-10 Tenyn 2-chome. Nagaokakyo, Kyolo 617 Japan Phone 075-951-9111  Telex 64270 MURATAY  MURATAERIENA , INC (Tawan Branch) Prone 02-562-4218 Telex 27571 MURATA
MURATA ERIE NORTH AMERICA, INC (U S A /CANADA) MURATA COMPANY LTD (Hong Kong} Pnone 3-7822618 Telex 56208 HKMRT HX
2200 Lake Park Drive. Smyrna Georgia 30080-7604. 1) S A Prone 404 436-1300 Telex 542328 MURATA MFG Co. Ltd Seoul Branch (Korea) Phone 730-7606/730-7321 Telex 25858
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MULTIMEDIA: MAKING ALL
THE PIECES PLAY TOGETHER

(D-ROM FINALLY FITS AND DSP COPROCESSING IS LOOKING GOOD,
BUT LANS WILL FIND A COMPETITOR IN ISDN

likely to be remembered as the year

when some serious glue started to
mm be applied to multimedia. It remains
to be seen when the vertical markets
bolstered by this years application of
technology will be bridged by one or
more software applications into a real
multimedia market.

Common specifications are a won-
derful thing for an emerging technolo-
av, and they became a reality for multi-
media running on IBM-compatible
personal computers last year. Beginning
this month, several major PC makers
will start rolling out machines that con-
form to—or exceed—the minimum
platform specs hammered out in

ln the annals of electronics, 1991 is

November at the Microsoft Multimedia
Developers Conference in San Jose,

on DSPs. Although this is being done
with DSP coprocessors hardwired for

Calif. But bringing po\\'erful_speciﬁc algorithms, general-
multimedia computing to the MULTIMEDIA purpose DSPs—and their pro-

desktop will reqjuire more than the first
cut of the Microsoft plaform specifica-
tion. For starters, it needs a digital-sig-
nal-coprocessor architecture, a control
architecture for video and another for
audio, first-rate software-writing tools, a
reliable means of distributing multime-
dia documents. and a sophisticated re-
seller channel. Movement is being seen
on all these fronts.

Signal-processing  capability is im-
portant because the heart of multime-
dia—algorithms that transform analog
into digital data and compress it—run

gramming—remain a mystery to C-lan-
guage applications programmers.

But the glue to bond a familiar de-
velopment environment such as Mi-
crosoft Windows with a DSP coproces-
sor board is about to land on the
programmer's workbench. This year
will see the appearance of DSP systems
and subsystems that support the Open
Signal Processing Architecture devel-
oped by Spectron Microsystems Corp.,
Santa Barbara, Calif,, and Texas Instru-
ments Inc., Houston. “Some sort of uni-
versal signal-processing architecture is

EZECTRONITS « FEBRUARY 1991



essential,” says Marc Canter, founder of
San Francisco-based MacroMind Inc,, a
leading multimedia software house.
“The last thing that we want to do is mi-
crocode a DSP.”

For his part, Canter will add another
major piece to the multimedia jigsaw
puzzle with MacroMind’s animation
package for Windows. Since the com-
pany’s remarkable authoring system,
MacroMind Director, runs on Apple
Computer Inc.'s Macintosh, Canter’s de-
fection to the IBM platform, however
limited, has special significance. “My fu-
ture is in Windows,” he says.

Spectron’s OSPA has been endorsed
by three of the four major DSP
makers: TI, Motorola Inc., and
Analog Devices Inc. Along with
AT&T Microelectronics, which
has withheld its endorsement,
they account for 90% of the
market. By supporting OSPA
and Spectron’s SPOX operating
system for DSPs, the three chip
makers provide a path for inter-
operable DSP-based products.
Common algorithms can be
disseminated by software ven-
dors, and executing DSP func-
tions becomes almost as simple
as a procedure call from Win-
dows. Spectron has already
prototyped a multimedia plat-
form that encodes and decodes
audio sampled at 15 KHz, en-
codes and decodes color pic-
tures using the CCITT's JPEG
(Joint Photographic Experts
Group) algorithm, and trans-
mits and receives data over
9,600-baud phone lines using the
CCITT's V.29 fax/modem protocol.

A somewhat similar concept—with
the addition of video—has been an-
nounced by Fluent Machines Inc., Fram-
ingham, Mass. (see p. 49). Fluent’s plat-
form leapfrogs the Microsoft Win-
dows-oriented spec by using OS/2 Pre-
sentation Manager and Intel Corp.’s Digi-
tal Video Interactive technology.

Although widespread use of video is
somewhere off in the future for most
corporate users, video output to tape is
already the most common way of stor-
ing a multimedia document. On Jan. 10,
Sony Corp. of America took an impor-
tant first step in providing a standard for
computer-to-video glue. Its video-inter-
face box (VBOX) allows PCs to control
Sony consumer-video peripherals such
as video decks and 8-mm camcorders.

In the past, outputting a multimedia
document to video meant manually
cueing all the video devices. “Anything
Sony does is important,” says Macro-
Mind's Canter. “Right now, it supports
just four speeds—stop, play, rewind,
and fast-forward, but we think they will
be adding variable-speed control.”
VBOX is the first hardware imple-
mentation of Sony’s Video System Con-
trol Architecture (Visca), a standard set
of platform-independent command
codes for synchronized computer con-
trol of video peripherals. The Visca
command set is platform-independent
and has been endorsed by Apple,
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The full implementation of sophisticated document
management will be multimedia’s growth path.

MacroMind, and Farallon Computing
Corp., Emeryville, Calif. Now that the
VBOX hardware is available, software
vendors can incorporate the video-write
capability in their products.

On the audio side, firms that make
their mark in music synthesis—such as
Voyetra Technology Corp., Pelham,
N.Y.—are filling a similar void. In a strat-
egy similar in concept to Spectron’s
OSPA, Voyetra has created an audio ar-
chitecture for DOS-based PCs that re-
duces the application programmer’s
role to making simple C-language calls
in the program. Voyetra’'s Multimedia
Player application programmer’s inter-
face provides high-level function calls
such as play, pause, and record. It sits
between the application program and
Voyetra's low-level drivers controlling
music synthesizers, FM sound, and dig-

ital audio record/playback hardware.

With the DOS bases covered,
Voyetra will soon roll out Multimedia
Lite, a follow-on product for the Win-
dows environment. “It is a slimmed-
down version of Microsoft's Multimedia
Windows 3.0,” says president Carmine
Bonanno. “Multimedia Windows is a
very heavy-duty environment that will
probably be issued on CD-ROM. Multi-
media Lite will be for someone who
only wants to add voice and music.”

With its DOS drivers, Voyetra is ad-
dressing the low-end spec announced
last November at the Microsoft Multime-
dia Developers’ Conference. That docu-
ment’s chief architects were Mi-
crosoft and Tandy Corp., Fort
Worth, Texas, for hardware,
and Microsoft and IBM Corp.
for software. But many other
companies contributed as well.
“These standards provide the
necessary focus for software de-
velopment,” says John Roach,
chairman of Tandy, “and still
allow for innovation and prod-
uct differentiation on the part of
PC makers.”

CD-ROM capability and Mi-
crosoft's Windows with multi-
media extensions form the basis
for the first generation of IBM-
compatible multimedia systems.
Otherwise, the minimum spec
addresses a large instalied base:
a platform powered by an Intel
10-MHz 80286 with VGA graph-
ics, 2 Mbytes of system memo-
ry, and a 30-Mbyte hard disk.
The spec will become the bible
of PCclone manufacturers that include
Tandy, AT&T Computer Systems, Com-
puAdd, Fujitsu America, NEC Technolo-
gies, and Zenith Data Systems.

Tandy’s contribution to the multime-
dia jigsaw will be a low-cost CD-ROM
drive that delivers a sustained data rate
of 150 Kbytes/s, says Howard Elias, vice
president of computer merchandising
for Tandy’s Radio Shack Division. The
sustained data rate is needed to prevent
audio from stuttering and moving im-
ages from blinking. Along with the new
drive, Tandy will offer high-quality,
high-fidelity sound, partially based on
Voyetra’s products.

In a business development of no less
significance than all these technology
glues, companies such as Autodesk
Inc., Sausalito, Calif., have been fashion-
ing solutions to the formidable systems-
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If your board tester takes too long to place an edge,
you're going to pass a lot of marginal product.

And that means quality problems later on. Often
with your customers.

Your engineers have pushed the latest technology.
Every board is a significant investment. All devices
meet spec. But timing faults keep slipping through.

Your ATE choice is critical. There’s no room
for error.

It’s edge placement accuracy that’s important here.

And at 2.5 ns the GR2750 series of Performance Test
Systems lead their class.

If you're ready for a new way of thinking about ‘true’
high-performance testing, request your copy of
“Perspectives On Digital Timing Accuracy.”

Call 1-800-4-GENRAD in the U.S., or the GenRad office nearest you in Austria,
Canada, England, France, Germany, Italy, Japan, Singapore, Switzerland.

GenRad

A New Way of Thinking
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integration prob-
lem that multime-
dia poses. Auto-
desk operates at
the high end of the
IBM-PC spectrum
with professional
tools such as Auto-
desk Animator and
3-D Studio. “You
can’t find a single
store where you
can buy [high-end]
computer, audio,
and video equip-
ment,” says Barry
Dickman, general manager of Auto-
desk’s Multimedia Division. “So there is
a major problem of who is going to in-
tegrate it.”

Autodesk is following the same strat-
egy it used for AutoCAD, its PC-based
computer-agided design software, by de-
veloping a sophisticated reseller chan-
nel. Sony, Apple, MacroMind, and In-
gram/MicroD, the world’s largest
software distributor, are jointly looking
at similar solutions in the Mac world,
says MacroMind's Canter. At the mar-
ket's low end, Radio Shack is well posi-
tioned because it handled audio and
video components before ever getting
into the computer business, says Elias.

maon man.

hile many pieces of the multi-
media puzzle seem to be
falling into place, at least one element
still has a ragged edge: disseminating
the multimedia documents created at
the desktop. The spotlight has fallen
mostly on the platform and the prob-
lems inherent in modifying and upgrad-
ing it to handle multiple data types. But
this perspective ignores a megatrend of
the last half of the 1980s: networking.
Conventional local-area networks—
even the high-speed Fiber Distributed
Data Interface—may not be able to han-
dle the media blitz. “LANs won't pro-
vide guaranteed bandwidth, satisfying
response times, or wide enough con-
nectivity,” says Bill Warwick, president
of AT&T Microelectronics, Berkeley
Heights, NJ. “The telephone network is
needed for the rich human interaction
promised by multimedia.”
Conventional LAN techniques such
as collision detection/retransmission or
token passing will ultimately cause no-
ticeable data dropout in audio and
video transmission, adds Amold Eng-
lander, manager of multimedia market

MULTIMEDIA SOLUTIONS

* Tandy’s high-perfformance, low-
cost CD-ROM drive delivers massive
storage 1o computing for the com-

* MacroMind looks to its future in
Windows as a delivery platform.

* AT&T readies its network to han-
dle the media blitz.

development for
AT&T. The basic
design criteria for a
multimedia serv-
er—wide band-
width along with
uninterrupted  con-
nections—are al-
ready being ad-
dressed in the in-
tegrated services
digital network.
The synergy be-
tween ISDN and
multimedia begins
with the coherence
between the 1.2-Mbit/s CD-ROM data
rate and ISDN's 1.5-Mbit/s primary-rate
interface. In AT&T's scenario, the mul-
timedia server of the future should be a
private branch exchange or even the
telephone company’s central-office
switch. AT&T chip offerings will con-
centrate on signal processing, compres-
sion, and switching, says Englander.

Back in the world of the desktop,
multimedia software development has
fallen behind the pace of hardware ad-
vances. IBM, Apple, Tandy, Next Com-
puter Inc., and most others with plat-
forms are spending heavily to help
software developers bring new applica-
tions on line. “We have discouraged
simply augmenting existing programs
with multimedia capability,” says
Tandy’s Elias, “because they were creat-
ed under very limited design criteria.
Augmenting them gives a result that is
usually not very compelling.”

Meanwhile, chip makers are gearing
up to deliver whatever performance
software houses demand. C-Cube Mi-
crosystems Inc. in San Jose is at the epi-
center of present-generation multime-
dia. Its hardwired DSPs that execute the
JPEG algorithm for color-image. com-
pression suppor both still- and moving-
inage applications.

There is a trade-off at the system
level between storage technology and
inxge quality, notes Mauro Bonomi, C-
Cube’s product marketing manager.
CD-ROM’s relatively slow data rate re-
quires high compression ratios, which
mean relatively poor quality, “Today
there is no programmable [DSP] solu-
tion that can deliver NTSC-quality at
video rates,” he says. “But in the future,
programmability is very interesting.”

Speaking of programmability, last
year’s joint-development agreement be-
tween Intel and PictureTel Corp.,

LY

Peabody, Mass., a video-conferencing
company, is a case in point. The team
will create a chip that is as comfortable
in a videophone as it is in a PC running
DVI, says Pat Hayes, PictureTel's chief
chip architect. Set for delivery in 1992,
the full-custom chip will feature Intel's
80586 technology, a 32-bit architecture
that executes 1 billion operations/s, and
a $100 price tag. It will be a “system on
a chip” that can execute the CCITT's
Motion Picture Experts Group (MPEG)
full-motion video standard in real time.

Meanwhile, TI, with more than 50%
of the DSP market, has some ambitious
plans of its own. “In the next 18 months,
we will see multitasking systems that do
audio, speech, video, and telephony si-
multaneously,” says Rick Rinehart, man-
ager of TI's floating-point DSP program.
“But none of this technology is going to
be used if it costs a lot.” TI is aiming at
under $30 a chip.

Its contribution to the  puzzle—in
conjunction with Spectron’s DSP oper-
ating environment—will be to add tele-
phony to Windows. TI also owns a big
chunk of the graphics-chip market and
Karl Guttag, a Tl Fellow specializing in
graphics, sees near-term, broad-market
opportunities not so much in Macro-
Mind-style animation as in document
processing. The long-awaited paperless
office will have a multimedia compo-
nent, because it will include compound
documents—text and bit-mapped im-
ages at the very least.

No systems house has a better
grasp of the image market than
Xerox Corp., and Jim Bair, manager of
its Advanced Solutions Group in San
Jose, has concluded that “image man-
agement is not a viable product stand-
alone. Document management is the
correct course.”

The difference begins with the defini-
tion of document as a collection of in-
formation rather than a stand-alone
image. It is also something that is con-
stantly updated, not just stored and re-
trieved. This concept quickly escalates
into the requirements of groupware, and
the ability to browse through and query
the document base. “All this requires a
very friendly user interface,” says Bair.
Xerox is already implementing sophisti-
cated document management at the
high end. Augmenting that model with
richer data types and putting it on a plat-
form for the common man would be a
worthy goal for multimedia. B
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OrCAD has introduced the greatest product
upgrade in its history. Memory limits, design
restrictions, even boundaries between products
are all disappearing.

For years, OrCAD’s competitors have been play-
ing a game of catch-up. With the introduction of
Release 1V, the race is over. No one will match
our price/performance ratio on these features:

¢ Schematic Parts Library has been increased to
over 20,000 unique library parts

¢ Digital Simulation process has been speeded
up by an order of magnitude

* Printed Circuit Board Layout package offers
autoplacement and autorouting at no extra
charge

¢ Expanded memory capabilities

a
c %0
(J
Best of all, OrCAD introduces ESP

ESP is a graphical environment designed specifi-
cally for the electronic designer. Software tools
appropriate for different stages in the design
process are now linked together to form a seam-
less flow of information. This easy-to-use frame-
work relieves the designer of time consuming
tasks and the inconvenience of moving from one
tool set to another. You can now spend more
time productively designing.

For more information. . .

You need to know more about Release IV and all
of the benefits OrCAD has to offer. Call the tele-
phone number below and we’ll send you a free
demonstration disk.

OrCAD W

i |
More designs from more designers

For more information, call (503) 690-9881

or write to OrCAD Sales Department, 3175 N.W. Aloclek Drive, Hillsboro, Oregon, 97124
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HERE'S AN INTEGRATED
APPROACH TO MULTIMEDIA

FLUENT UNVEILS A PG SYSTEM THAT CAN DISTRIBUTE VIDEQ
AND SOUND OVER A NETWORK

ntl now, most approaches to
Ubringing full-motion video and
sound to desktop personal com-
@ puters have involved parts of a
total solution—an add-in board to en-
able the real-time display of video, or
perhaps software to develop multime-
dia applications. Now comes Fluent Ma-
chines Inc., which is offering a whole
lot more. The Framingham, Mass., start-
up company is intro-
m ducing what it calls a
video system architecture, which for the
first time brings full-motion digital video
and sound to networked PCs as stan-
dard data types. The result is a PC that
can process, display, and distribute
video over a network as easily as it does
text, numbers, and graphics.

Fluent'’s architecture—embodied in
two PC/AT-compatible boards, system
software, development tools, and video
application utilities—allows users to ac-
cept, process, and display as many as
256 simultaneous video windows with-
out burdening the host PC. It also lets
users integrate digital video and audio
with standard applications, such as
desktop publishing and spreadsheets,
and distribute all of it across a PC net.

For example, a company sales man-
ager can videotape a message to the
sales force and store it on a PC’s hard
disk. He or she can then open a win-
dow and play back the message, edit it
using a mouse, blend it with a spread-
sheet detailing the sales forecast, and
send the linked files with a text message
to a worldwide sales organization.

The system runs on a 386-

configured PC for around $20,000.

That's much more than the $700 to
$2,000 commanded by video add-in
boards today, but Fluent founder and
president David Nelson stresses that
“we won't be a board house. We intend
to provide enabling technology for a
range of customers from PC vendors to
telecommunications and media compa-
nies.” Fluent has already delivered sys-
tems to American Express Travel Relat-
ed Services, Nynex, and FCB/Leber
Katz Partners, among others.

The last is the New York office of the
Foote, Cone and Belding advertising
agency, which is developing a market-
ing workstation that integrates the agen-
cy’s creative and analytical functions,
Jeft Woll, senior vice president for strate-

N . (.’ Ay 1
based PC that displays the video /2o S e )
Mﬁ’ . IR i I i a; = >

in OS/2 Presentation Manager
windows. Users can install fess

Fluent’s system on their own
PCs at a cost of $5,000 to
$6,000 or buy a Fluent-pre-

Fluent’s architecture is embodied in two boards,
software, development tools, and application utilities.

gic marketing systems at FCB/Leber
Katz, explains that in a single session, a
workstation user can analyze sales data
in one window while viewing relevant
commercials or focus-group discussions
running simultaneously in others. “Flu-
ent is helping us redefine how an ad
agency can do its job,” he says.

Fluent is aiming for applications in
desktop video conferencing, video mail,
and computer-based training, says Larry
Pape, Fluent's vice president for market-
ing. He says the 1990 market for desk-
top video conferencing alone was some
$330 million, a figure that will zoom to
$1 billion in four years. Pape points out
that the cost for a workstation to do that
task is about $50,000; at less than
$20,000 for Fluent's system on a PC, he
figures the company has an excellent
opportunity for growth. He and Nelson
project 1991 revenues of more than $3
million from the video system architec-
ture in all applications.

The system hardware consists of a
controller board and a video-processor
board. The controller supports as many
as 256 independent full-motion color
windows, which can be sized, clipped,
and overlayed. The processor provides
real-time symmetric compression and
decompression of full-motion digital
video and audio using Intel Corp.’s Dig-
ital Video Interactive (DVI) technology.
Ultimately, says Nelson, the system will
accommodate multiple standards,

An Intel 1960 RISC microprocessor on

| the board multiplexes video and audio
f data into multiple streams, an ability

that helps differentiate Fluent's technol-
ogy from single-stream multimedia ap-
proaches, Pape says. The
software includes tools that
2 allow a user to record and
play back video from a cam-
era, VCR, or analog source. B
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With this Ethernet chip set, your competitors
will swear you took a shortcut.

The shortest route to market begins with our three-chip
set — the EtherStar™ controller, encoder/decoder, and
transceiver — from Fujitsu’s Advanced Products
Division.

We've engineered this Ethernet set to offer you
unparalleled ease of design. With our expert
design support and optional manu-
facturing kit, you have everything
you need to get new products out in
record time.

EtherStar's unique buffer manager
automatically controls buffer memory
access and allocation, making appli-
cation software easier to develop. And
EtherStar handles many functions usually performed by
the software driver in hardware — boosting system per-
formance. No wonder official *Novell certification tests

performed by independentconsultants show thatproducts  Ethernet

based on our chip set have higher data-transfer rates.

Unlike some of our competitors, we can supply you
with complete system solutions, including inter-
face chips for standard bus architectures. And we
don’t compete with you by selling boards.
As Fujitsu’s American arm,
we're in close touch with INEEEREEL

your marketplace RIEYI=DYINb)
and whatyou  INZEN@NE!

need to excel Netware Compatible
there. So call us
now and learn about the family
of high-performance Ethernet
solutions from Fujitsu's Advanced
Products Division.

O
FUJITSU

Delivering the Creative Advantage.

And take the
shortest, smartest
pathway to

sSuccess.

*Novell certification applies to the EtherStar LAN adapter which incorporates the Fujitsu chip set. .
FUJITSU MIKROELEKTRONIK GmbH ( Frankfurt, West Germany ): Ph: 49-69 66320 Fax: 49-69-6632122. FUJITSU MICROELECTRONICS ASIA PTELTD (Head Office, Singapore): Ph: 65-336-1600 Fax: 65-336-1609.
HONG KONG SALES OFC: Ph: 852-723-0393 Fax.852-721-6555. TAIPE SALES OFC: Ph: 886-2-757-6548 Fax: 886-2-75%-6571. JAPAN SALES OFFICE: Ph: 81-3-216-3211 Fax: 81-3-216-9771.
KML CORP. (Rep., Korea): Ph: 82-2-388-2011 Fax: 82-2-588-2017. U.S. SALES OFC: Ph: 408-522-9771 Fax 408-943-9293.
FUJITSU MICROELECTRONICS, INC., Advanced Products Division, 50 Rio Robles, San Jose, CA 95134-1306. EtherStar is a trademark of Fujitsu Microelectronics, Inc. © 1950 Fujitsu Microelectronics, Inc.
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THE PATENT BATTLE
TAKES AN UGLY TURN

THE CHIP INDUSTRY IS UP IN ARMS OVER TI'S PURSUIT OF
INTELLEGTUAL-PROPERTY RIGHTS AT THE ITC

ust as the battle of Waterloo was
J won on the playing fields of Eton,

so may the future of the semicon-
B ductor industry be decided far
from the ostensible battlefield of labs
and fabs. U.S. chip makers, led by an ag-
gressive Texas Instruments Inc.. are
nudging the arena of combat from the
marketplace to the courtroom. Recent
moves by TTto reap huge profits from its
patents portfolio spottight the growing
contentiousness over intellectual proper-
ty, resulting in ever more rancorous
court fights over patent infringement.

Although many competitors de-

nounce the TI offensive—Irresponsi-
blet” “An outrage!” and “Tanta-
mount to extortion!” are among
the epithets being hurded—oth-
ers are haunting the courtroom
corridors  themselves. For ex-
ample, Motorola Inc. recently
grappled with Hitachi Lid. over
alleged patent infringement of a
microprocessor design, and a
clash between Intel Corp. and NEC

Corp. resulted in a landmark ruling on /

the copyrightability of microcode.
Now Intel is locked in bitter com-
bat with Advanced Micro De-
vices Inc. and with Cyrix Corp. in T
separate suits over a related issue.
And there are umblings that the big
Japanese semiconductor houses
may be contemplating patent
moves of their own, in the belief that
the best defense is a good offense.
T1 stands at the center of the
storm, a position it gained not by un-
leashing its legal arsenal in the first
place. but by unleashing it on U.S—us
opposed 1o Japanese—competitors.
Flushed with success after winning sub-
stantial royalty payments from the
Japanese for licensing patents for dy-
namic random-access memories, the

P

+++ HOT OIL ? HELL NO.
THERE'S NOTHIN LIKE
THE SMELL OF FRESH
PLASTIC EARLY IN THE
MORNING TO GET
US GOING !!

company is now aiming its guns m whose—would owe TI a royalty.
at US. chip makers, much to The chip attack centers around

their dismay. TT's most deeply resented
tactic is its pursuit of intellectual-prop-
erty rights at the International Trade
Commission in addition to the normal
courtroom venue.,

In yet another controversial move,
the Dallas-based company is suing sys-
tems houses over the way micropro-
cessors interact with computer systems.
If its claim is upheld, it could mean that
any manufacturer of a system using a

microprocessor—it doesn’t matter

7 3

\1

v 0°_f,

REPRINTED BY PERMISSION OF TEKBRIEFS,
A NEWSLETTER PUBLISHED BY TEKLICON

‘ *EMIC@
' 3 ?%Z@‘f 4 deals or risk being put out of
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TT's request to the ITC to impose restric-
tions on US. companies’ importing of
plastic-encapsulated  integrated circuits
under Section 337 of the U.S. Trade Act
of 1930. Many US. firms ship their
American-made wafers overseas for as-
sembly and packaging, and then “im-
port” them back again. And almost all
vendors use the encapsulation method,
which is apparently covered by TI-
owned U.S. patent 4,043,027.

The original intent of Section 337 was
to protect the U.S. industry from foreign
' ,> competition by preventing
: the export to the US. of
2 )/ products that infringe on
¥ American patents. By apply-
ing it against US. firms,

competitors say, TT is vio-
lating the spirit, if not the
letter, of the law. The ITC
gambit, they hold, is an at-

fﬁ @TDE tempt to strong-arm them
‘ into negotiating royalty

="~ business by an import ban.

i Tis reportedly asking for a

percentage—said to be be-

tween 2% and 3%—of rev-

Kez—enues on chip sales.

___'_Jt “TI has a bunch of law-
\ yers out of control,” says T].
Rodgers, the outspoken

president and chief execu-

ve officer of Cypress Semi-

‘onductor Corp. of San
se, Calif,, one of the chip

houses TI is attacking.
“They have a gun in your
\DP stomach and are saymg.,,
‘Give me your wallet."” For its

part, T justifies the ITC approach
as a valid way to get a fast decision.
There’s no question that TT's mili-
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tant stance on intellectual property has
paid off handsomely so far—so hand-
somely, in fact, that one source says roy-
alties alone are keeping the $6.3 billion
company profitable. “If not for the
patent royalties, TI would be showing a
huge loss, since profits from its regular
operations have taken a nosedive,” says
the industry newsletter TekBricfs.

And some members of the financial
community applaud the fim. “You're in
business to maximize your value and
you go with the flow,” says Rick Whit-
tington, a semiconductor analyst for
Kidder, Peabody in New York. “This is
a company that investors have loved to
hate, because their management was
seen in the past as not being very intel-
ligent about maximizing returns. Now
here they are maximizing retumns and
people are criticizing them. I think they
are doing what they are supposed to
do—create value for shareholders.”

laiming infringement by a host of
companies of the more than

5,000 patents TI has accumulated over
many years, the company has used a
combination of litigation or the threat of
it, and/or negotiation, to take in more
than $600 million in royalties in the past
five years. The figure could soon swell
to $1 hillion or more, in part because
the DRAM licenses granted to Japanese
companies—among them Fuijitsu, Mat-
sushita, Mitsubishi, Oki, Samsung, and
Toshiba—must be renewed after 1990.

But the company is reaching far be-
yond DRAMSs. The Japanese patent of-
fice recently upheld TI's basic “Kilby”
patent, named for IC coinventor Jack
Kilby. which covers fabrication technol-
ogy for almost every step of semicon-
ductor manufacturing. As a result, it's
likely that TI will be collecting royalties
on every IC made in Japan for the next
12 years, says Ken McKenzie, executive
vice president of Teklicon, @ Mountain
View, Calif., consulting firm specializing
in high-technology litigation matters
and the publisher of TekBriefs.

Recently, TT and Toshiba Corp. con-
cluded a broad-based, 10-year cross-li-
cense agreement by which Toshiba will
pay TI royalties on worldwide sales of
its semiconductors. Although the terms
are confidential, the annual payments
are expected to greatly exceed those TI
received under the old agreement. Ac-
cords with the other Japanese manufac-
turers are still to come.

On the home front, in 1989 TI won a

$38 million judgment against Micron
Technology Inc., Boise, Idaho, after
protracted litigation on the DRAM issue.
Now it's broadening its sweep and
going after five small, niche suppliers—
Analog Devices, Cypress, Integrated
Device Technology, LSI Logic, and VLSI
Technology—on the plastic-packaging
issue. TI is suing all five and simultane-
ously pursuing the ITC action.

On another front, TI's move against
the systems houses could have even
more profound ramifications. Claiming
infringement of a group of eight patents
relating to the interaction of micropro-
cessors in computer systems and the di-

agnostic self-test procedure a system
goes through when it boots up, TI has
filed suit against Dell Computer, Zenith
Data Systems, Samsung, and Daewoo,
all makers of personal computers.

TI has successfully arranged cross-li-
censing agreements with IBM Corp. and
Compaq Computer Corp., which “takes
care of the broad majority of the IBM-
compatible marketplace,” says Stan Vic-
tor, a TI spokesman. “We've gone out to
the other microcomputer systems com-
panies and put them on notice they are
using our patents. We have concluded
agreements with Tandy Corp. and a
Japanese fim that prefers not to be
named.” Oddly enough, Fort Worth,
Texas-based Tandy, which earlier
agreed to pay royalties based on these
patents, has filed a suit against TI chal-
lenging the signed agreement.

There are a number of reasons why
TI and other companies are now using

their high-tech patent portfolios not
only as a competitive weapon but also
as a profit center. Perhaps nothing
points so graphically to the dramatic
changes in the semiconductor business
in the last decade as the changed atti-
tude toward intellectual property.

“If you go back to the late 1970s and
early '80s,” says Thomas Dunlap, gener-
al counsel for Intel in Santa Clara, Calif,,
“a new design then cost about $1 mil-
lion. You could not get a patent held as
infringed here in California at that
time—for all practical purposes, the
Ninth Circuit Court read patent protec-
tion out of the Constitution. So you had
relatively low investment required for
chip development and relatively weak
intellectual-property protection.”

But the tables have tumed. “Now a
design costs not $1 mitlion but $100 mil-
lion,” Dunlap says. “Second, the copy-
right law was amended in 1980 to clear-
ly cover computer programs, and the
Intel 1s. NEC case established that mi-
crocode can be protected under copy-
right law.” Also, he says, “In 1984,
Congress passed the Semiconductor
Protection Act, which says you can't
copy masks, and in 1985, a special Fed-
eral court for patents was established
that has generally been much more fa-
vorable toward patent holders.”

Intel, for its par, is embroiled with
AMD in a bitter suit over microcode
based on a 1976 license agreement be-
tween the two firms. AMD claims the
contract grants it the use of Intel mi
crocode; Intel concedes the point but
says the microcode may be used only for
internal purposes, not in products.

In specific contention is AMD’s use
of Intel microcode in its version of
the 80287 math coprocessor, which it is
second-sourcing. But there’s more at
stake: if AMD's claim is upheld, it will
have carte blanche to use Intel mi-
crocode in its new Am386 microproces-
sor, a product that could threaten Intel’s
virtual monopoly on its extremely lucra-
tive 80386 chip. Trial is set for April 15. In
another twist, Intel recently filed a patent-
infringement suit against Cyrix, based in
Dallas, over its 80387 math coprocessor.
Cyrix, for its par, is suing Intel for an-
titrust violations on the device.
Meanwhile, the howls of protest
against the demands of Texas Instru-
ments are gaining in decibels if not in
immediate relief. The loudest and bitter-
est protests come from Cypress presi-
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Speed your products to market
with NECS exclusive SIMPLEHOST ™ debugger
for 17K Series 4-bit microcontrollers.

Fast product development is the
key to success in consumer elec-
tronics. You can radically reduce
your programming time with
NEC's 17K Series of 4-bit micro-
controllers. Because our exclusive

MS-WINDOWS™ &
environment,
SIMPLEHOST dis-
plays a source
list and in-circuit

SIMPLEHOST debugger simplifies emulator func-
your most time-consuming pro-  tions on the
gramming chores. screen.

The 17K Series cffers a wide
range of devices tailored for
specific applications. From high-
end digital tuning systems to
remote controllers, all applica-
tions are easier to develop with
SIMPLEHOST.

Use your mouse
to select a menu. Then click

and debug. Patching and source
modifications are automatic.
Features include patch histories
and graphic displays of program/
data coverage.

For fast answers, call us at:

USA Tel:1-800-632-3531. Fax:1-800-729-9288. Germany Tel:0211-650302. Teiex:8589960. The Netherlands Tel:040-445-845. Telex:51923.
Sweden Tel.08-753-6020. Telex:13839. France Tel:1-3067-5800. Telex:699499. Spain Tel:1-419-4150. Telex:41316. Italy Tel:02-6709108. Telex:315355.
UK Tel:0908-691133. Telex-826791. Ireland Tel:1-6794200. Tetex:90847. Hong Kong Tel:755-8008. Telex:54561. Taiwan Tel:02-718-2377  Telex:22372.

Korea Tel:02-551-0450. Fax:02-551-0451. Singapore Tel:4819881. Telex:38726. Australia Tel:03-267-6355. Telex:38343.
CIRCLEN72
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It's all fast, paper-
less and simpler
than you ever
thought debug-
ging could be.

If microcomputer
programming
is the bottleneck
in your develop-
ment process,
pull into the fast lane. With NEC's
17K Series microcontrollers and
SIMPLEHOST debugger.
For more information, contact
NECtoday.

SIMPLEHOST: Trademark of NEC Corporation.
MS-WINDOWS: Trademark of Microsoft. Inc

NEC



dent Rodgers. “Their [TT's encapsulation]
patent, which was granted in 1963 on a
transistor package, talks about where to
put the hole to squirt plastic in a pack-
age,” Rodgers says. “And the concept
that that would allow them to take 2.5%
of our revenue, and therefore have us
forfeit a substantial portion of our profit,
is 4 joke.” He finds the ITC action es-
pecially galling. To Rodgers, the tactic
smacks of punitive efforts to cut off a
competitor’s product flow, since the ITC
cannot award monetary damages but
may only recommend an exclusion
order that the President must sign.

Rodgers maintains that the TI encap-
sulation patent is relatively easy to get
around, and that Cypress and other
companies fighting TI in court and at
the ITC are changing their tooling at a
cost of “only about $260.000. When we
win this plastic thing,” he says, “we'll
make public for everybody’s use the
way to get around [the patentl.”

Also outraged is Bruce Entin, vice
president for investor relations at LSI
Logic Corp., who calls TI's demands
“tantamount to extortion.” Says Entin,

OWN A PATENT? SUE!

o In the batile over intellectual
property, the bone of contention is
Tr's moving the arena of combat
from the courtroom to the ITC: it has
brought action against five smaller
vendors for allegedly infringing a

packaging patent.

o The new wave of suits may have
opened a Pandora’s box; insiders say
the Japanese multinationals are look-
ing over their own patent portfolios.

“It’s a pity we're at the point where T1 is
litigating instead of innovating. We
agree that intellectual property should
be protected. We don't agree that you
should lose perspective on it and use it
as an extortion tactic o get excessive
amounts of money. They are trying to
railroad the industry with rovalty de-
mands that are far in excess of the value
of the patenis themselves.”

TECHNICAL INNOVATION |

EXPLORING INTO......

tion as well as of industrial.

of customers demands.

NIPPON

CHEMI-CON| =0428 (22) 1251

Tokyo 141, Japan
®Tokyo (3448) 1251

UNITED CHEMI-CON INC.

9801 West Higgins Road

Rosemont, Illinois 60018, U.S.A.
®1(708)696-2000

TLX (230)283557 CHEMICON ROSM

EUROPE CHEMI-CON
(DEUTSCHLAND) GmbH
Hamburger Strasse 62, 8500
Nuremberg 60, Germany
®49(911)96340

TLX (9)118288 CHEMI D
CIRCLE 174

For years, Nippon Chemi-con has continuously been de-
veloping totaly new products to help miniaturization, low
cost, high reliability and performance of consumer applica-

Nippon Chemi-con’s products are always reflecting trendsl

¢ NIPPON CHEMI-CON CORP.

167-1, Higashi Ohme 1-chome, Ohme-shi, Tokyo 198, Japan
TLX: 2852-069 KAIGAI J

~ NIPPON CHEMI-CON SALES CORP.

Takanawa Bldg., 14-13, Higashi Gotanda 3-chome, Shinagawa-ku
TLX: 28387 KEMICON J

SINGAPORE CHEMI-CON (PTE) LTD.

17, Joo-Yee Road, Jurong Off

Interrational Road, Singapore 2261
®65(268)2233 TLX (8726391 SPOCHM
TAIWAN CHEMI-CON CORP.

7th Floor, Jiing-Lurn Trade Building No. 415
Hsin-¥i Road, Sec. 4, Taipei, 106

Taiwan, R.O.C.

®886{2)758-2795 TLX (785)25326 TCC TPE
ASIA CHEMI-CON LTD.

Room 1007, Harcourt House, 39

Gloucester Road., Wanchai, Hong Kong
®(852)8650671 TLX (802)81149 ACON HX

Entin points out that “there are hun-
dreds of steps for making semiconduc-
tors, and each step along the way has
alternatives. They [TI] say the way you
inject epoxy is something they can hold
you up on, but that's only one small
step out of a hundred, and the vatue of
that is only a small amount. But,” he
says, “what they are demanding is a
percentage of the overall selling price of
the device.”

Meanwhile, TT argues that the 1TC is
a proper venue for an intellectual-prop-
erty dispute. According to TI's Victor,
the ITC's time frame calls for resolving
issues within a year. “So from the point
of view of getting off the dime and get-
ting something settled quickly, the ITC
provides us with a forum to bring this
issue to a head.” In the courts, Victor
points out, “after 12 months you’re still
in the process of discovery.”

Victor also denies that TT is singling
out any company or group of compa-
nies. “We expect all companies to abide
by intellectual-property standards, and
we're not going to apply it only to for-
eign companies but also domestic, large
and small. Otherwise, we will be putting
people at different cost advantages, and
we have an ethical and moral responsi-
bility to have an even-handed ap-
proach.” As to the charge that the royal-
tics TI is demanding are exorbitant,
Victor says simply, “One of the principles
you apply in negotiation for the value of
a patent is, what does it cost to design
around it. That is the basis of negotiations
around the world in patent rights.”

Meanwhile, there are murmurs that
the Japanese may be considering a
counteroffensive, *T think T will rue the
day that it woke the sleeping tiger,” says
Rodgers of Cypress. “Toshiba and Hi-
tachi have thousands of patents, and if
they decide to go to New York and hire
some cantankerous fawyers, it will be a
pretty sad day for everybody.”

There are signs that the tiger is al-
ready on the prowl. Gary Summers,
president of Teklicon, says his fim is
signing up a lot of international clients.
“The big conglomerates from Europe
and Asia have been hiring us to protect
them by doing what we call prelitiga-
tion research when confronted with a
threat of a suit by U.S. corporations,” he
says. “They've asked us to evaluate the
intellectual propertties and see if we can
invalidate them in some way.”

They're also moving offensively. says
Summers. “They are asking us to review
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The Maﬁagémen

Books selected to help you approach difficult
business situations more knowledgeably.

Collection

LEADERSHIP

R75 Surviving the Crisis of
Change — Honing Your
Management Skills

Intoday's fast-paced business world it is not
always easy to find the best answers to diffi-
cult questions. This series of forty articlesis a
collection of industry Week's best informa-
tion dealing with change that affects manag-
ers’ professional as well as personal lives.
You'll iearn how to gain control over difficult
problems that you encounter every day. Arti-
clesinclude . .. Expand Your Career by Ex-
panding Yourself; The Politic Game; Surviv-
ing a Takeover; When Values Collide; and
many more.

124 page ....softbound.... $22.50

R85 How to be a Better Leader

Frederick Herzberg, Daniel Yankeiovich,
Charles Day, Perry Pascarella and others in
classic articles about the changing ex-
pectations of today's workforce and how to
deal with them. Included are: Selecting Your
Management Style, Dealing With Your Subor-
dinates, Motivating Your Workers, and more.

98pages. . . softbound ...... $17.50

R09 Your Toughest Tests As
A Manager

This book guides you in assessing your own
management skills and helps you to develop
the strong leadership capabilities you need
to be a more effective manager. Articles in-
clude: Developing a Flexible Management
Style, Motivating Without Manipulating, Han-
diing Creative Statf Members, Dealing With
Conlflict, Delegating Without Losing Control,
and many more.

57 pages. . .softbound ...... $15.00

R87 the Unhealthy Executive and
Some Practical Cures

Managing in an age of anxiety can drive exec-
utives into dangerous responses. This book
keys on emotional awareness. It shows you
how to recognize potential problems and
how to deal with them.

72 pages. . . softbound ...... $16.00

R89 Future Focus: Advancement
and Leadership Strategies

Should Xou plan your career — or just let it
happen? Are you using strategies that build
success or deter advancement? These are a
few of the topics you'll find discussed in a
series of articles ranging from career plan-
ning to executive management skills.

117 pages ... softbound ... $18.00

MOTIVATION

R88 Herzberg on Motivation

What can the manager do for himself and for
his subordinates to overcome the *burnout”
caused by the increasing abstraction of work
and work relationships? Why is scientific
management not the answer to increasing
productivity? This book answers all these
questions plus many more . .. from prob-
lems that might surface in trying to make
participative management work to effective
leadership in a period of psychological de-
pression . . . this book has it all.

80pages ............... softbound
third printing ............... $22.50
LEGAL

R80 Right Off The Docket

This book is an invaluable reference source
of more than 140 industrial accident and oc-
cupationaliliness claims. The index provides
a cross-reference for each case b type of
injury and the judicial ruling set fortﬁ s0 that
you can quickly turn to those cases of partic-
ular interest.

130 pages. . . softbound ..... $10.00

1100 Superior Avenue
Cleveland, Ohio 44114
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1 Please send the books indicated. | RO9 R87

] understand that | can review them R70 R88

1 for 15 days and, if not satisfied, R72 R89

return them for full refund or R75 X29

1 credit. RS0 X38

1 R85

1

1 Orders under $15.00 must be prepaid.

1 O My payment is enclosed for postage-free shipment in the U.S. and Canada.

1 O sil my company and include postage and handling charges. My purchase order is enclosed.
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MANUFACTURING
R72 Strategic Manufacturing

This complete series of twenty-four arti-
cles analyzes some of the key issues
managementmustface in developing ef-
fective strategies in the years ahead.
The articles discuss “how” to link manu-
tacturing with all of the functional de-
partments of an organization so they
work with a broad, corporate view of
their goals. Articles include . . . Ten Ways
to Mismanage Technt:ulc«c?xl;| Learning
From Foreian Strategies; CIM . . . Walk-
ing Through Fire: Challenging Tradition;
and much more.

94 pages .. softbound .. $19.50
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FINANCE & ACCOUNTING

X38 Managerial Accounting for

Non-Financial Managers

You'll work as a company controller in this
programmed learning course. You'll learn to
properly record all the company's business
transactions . . . sales, inventory purchases,
operating expenses, depreciation, equity
changes, disposal of assets. When the com-
pany’s fiscal year ends, you'll prepare the
annual report, balance sheet, income state-
ment, and the statement of source and appli-
cation of funds. When you've finished the
course, you'll understand better the role of
accounting and how to use the information
accounting gives you to be a more effective
manager.

Two volumes—course book and
workbook ... .............. $27.50

X29 How To Read a Financial Report

Written in programmed learning format, this
book will review the accounting process, tra-
acing the steps from the actual sale to the
appearance of the transaction on the fi-
nancial statements. Then you'll lsarn how to
assess financial position and performance of
your company through the use of ratio analy-
sis—analyzing liquidity, activity, profitability,
and coverage ratios.

140 pages .. spiralbound .. $19.50

BUSINESS STRATEGY
R70 Strategic Management

Getting a fix on your competitive position,
Establishing a clear purpose for the corpora-
tion, Meshing the corporate purpose with the
individual goals of yrour people, and Getting
their commitment. This collection of ten arti-
cles will help show you ways to foster greater
vision of your corporate purpose and tech-
niques for combining the human and tech-
nological factors needed for good decision-
making.

34 pages. . .softbound ....... $7.00

To order these books, just fill
out the coupon below and
mail to:

Penton Education Division

Penton Education Division
1100 Superior Avenue @ Cleveland, Ohio 44114
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their portfolio of U.S. patents. In the last
five years, there has been a tremendous
rush by the Asian companies to file for
U.S. patents. We have just done a search
here for some of the big ones like Hi-
tachi, Mitsubishi, Toshiba, and Sony,
and it would stagger you to know how
many patents they have been granted in
the last five years. We've been asked to
look at their portfolios and select 20 or
50 of the most probable ‘hits’ and see by
reverse-engineering of US. products if
they can find infringement.” If so, he
says, “they’ll then use this as a lever to
negotiate favorable license settlements.
They're not saying they're going out to
sue somebody, they just want to be
ready when they get sued or when
someone strong-ams them.”

Hitachi wielded just such a weapon
last year in a case that proved embar-
rassing to Motorola. The brouhaha
began when Motorola filed a suit claim-
ing patent infringement and unfair com-
petition, charging that Hitachi's H8 mi-
croprocessor infringed on four Motorola
patents related to its own processor
family. Hitachi then searched its own

patent portfolio and found that Motoro-
la was using a Hitachi invention—a
content-addressable memory—in its
68030. Hitachi filed a counterclaim. Last
March, a Federal judge ruled that both
firms had infringed on each other's
patents, urged the parties to settle the
dispute between themselves, and—to
the dismay of Motorola and some of its
customers—enjoined both from selling
their respective processors.

If allowed to stand, the injunction
would have been disastrous for Motoro-
la, which anticipated annual revenue of
$600 million for the 68030, and for its
customers, whom Teklicon says sold
$3.5 hillion worth of products contain-
ing the chip. The two companies an-
nounced a moratorium on their court
battle and the dispute was settled out of
court at undisclosed terms last October.

On a more positive note, Motorola
recently received a handsome  undis-
closed settlement from Mitsubishi, in
cash up front and royalties over the next
five years, for use of Motorola micro-
controller patents.

All this jostling and juggling of intel-

lectual-property rights may ultimately
cause trouble in ways not yet foreseen.
“There’s a smell to this,” says Teklicon’s
Summers, “a smell of unfair competition
or antitrust.” To illustrate, he hypothe-
sizes: “Suppose you're a semiconductor
company and you make a microproces-
sor. And let’s say it's the only place a
systems house can go to get a proces-
sor. If all the semiconductor companies
cross-license one another and have all
these deals, then it's like a monopoly
and the system guy will have to pay
royalties no matter who he buys from.”

Dunlap of Intel acknowledges what
he calls a tension between intellectual-
property and antitrust laws, but thinks
there is an appropriate balance on the
bhooks. “On the one hand,” he says, “in-
tellectual-property rights give you pro-
tection for innovation, and on the other,
they give you a limited monopoly. T be-
lieve Congress has balanced that appro-
priately and there is proper protection
for these $100 million and $200 million
chips. It really is up to the courts now to
interpret these laws with respect to the
current technology.” O

« RF Processor (LVPS)

Active Airborne ECM
Power Management

o Multibeam Mini TWT (HVPS)
« Signal Processor (LVPS)

e Uninhabited Fighter Application

Ferranti Venus

399 SMITH STREET, FARMINGDALE, N.Y. 11735
(516) 293-4100 ® TWX: 510-224-6492 * FAX: 516-752-7976

CIRCLE 191

a
Moving?
1. For FASTEST service, you must attach
old mailing label in space below.
2
§§3§
2585
c
3 23 £ a
Qoo <
;. =
s s E
E = r e
O x »
=8 ] =
ED & =
3 o
Y- % A
=3 @
es a
23 =
it s
=g 5 |Z9
£z 2 128
IS
ES 7N a ook
N 20O
3. Mail to:
Electronics
Penton Publishing, Inc.
1100 Superior Ave.
Cleveland, OH 44114

ELECTRONICS * FEBRUARY 1991

56



NATIONAL CHIP SET
UNGLOGS THE DATA HIGHWAY

THE FUTUREBUS+ OFFERING BROADENS THE BANDWIDTH OF
ADVANCED COMPUTERS T0 3.2 GBYTES/S

s microprocessor speeds soar
Aever higher, a mismatch has
developed between computer

BN central processors and their
internal buses—the pipelines that move
data around inside the system. Much of

the CPU speed is dissipated quarter. TI
at the backplane because SEMIOUNDUOTUHS is aiming for

bus bandwidths restrict data flow. But a
standard called Futurebus+ greatly
expands the pipelines, and now Nation-
al Semiconductor Corp. is implement-
ing the standard with a five-chip set.
Futurebus+ and the silicon that real-
izes it combine to break the throughput
bottleneck in high-performance com-
puters caused by the failure of such
buses as Multibus and VMEbus to keep
pace with microprocessor clock rates.
Futurebus+ overcomes the problem—
which involves driving a densely popu-
lated computer backplane—by specify-
ing backplane-transistor logic (BTL) as
part of the standard. BTL eliminates the
transmission-line obstacles that have lim-
ited the speed of buses based on TTL.
Although the Futurebus+ standard
probably won't be finalized by the Insti-
tute of Electrical and Electronics Engi-
neers until late this year, the silicon
specifications are all but set. A number
of companies are expected to go after
the Futurebus+ integrated circuit busi-
ness, which is projected to grow from
just $5 million this year to more than
$200 million by 1994 as the silicon finds
sockets in fast workstations, image pro-
cessing, and multimedia systems. That'’s
the estimate of National and Insight
Onsite, a San Jose, Calif., research firm.
National’s isn't the only Futurebus+
chip set that’s reached the sampling
stage. Texas Instruments Inc. and Philips
Components-Signetics have chip sets
designed as part of a joint-development
and alternate-source agreement. Philips-

Signetics has samples of
first-silicon transceivers
and expects second-sil-
icon versions this quar-
ter; controller parts are
to debut in the second

midyear availability
on its ICs.

But National, which
announced its chip set
late last month at the
Buscon/West show, is
believed to be further
along than the others.
The Santa Clara, Calif.,
company has samples of
a fully functioning chip
set, and has bagged at least 10 beta test
sites and a dozen or more actual design
wins, says Brian Gillings, director of
marketing for the Interface and Periph-
erals Group. National will be in “full-
blown production” by March, he adds.

National's Futurebus+ roots run
deep. The company invented BTL and
introduced it in 1985 in response to an
IEEE requirement for higher-speed
backplane-driving devices. National
has been a major contributor to the
evolution of the standard going back
to the original P89 Futurebus Working
Group established by the IEEE in 1979.
And the company isn't stopping after
these five chips. Gillings promises addi-
tional devices later this year.

BTL overcomes the substantial out-
put capacitance typical of TTL
transceivers used in a dense comput-
er backplane. A Futurebus+ transceiver
presents less than 5 pF of capacitance
to the bus. That compares with 20 to 25
pF in a similar TTL-based system, and
results in faster data transfers. Further,
BTL uses a 1-V logic swing, against 2 to

3 V required for TTL. BTL reduces the
drive current needed for switching, and
also eliminates the settling-time delays
typical of TTL-driven buses.

That all adds up to huge boosts in
throughput to meet what the Future-
bus+ standard specifies: an open multi-
processor bus architecture that can
accommodate data words of 32 to 256
bits, addressing as much as 64 bits. It
provides a system bus-to-backplane
bandwidth ranging from 25 to 100
megatransfers/s. At 256 bits, 100 mega-
transfers/s means a bus bandwidth of
3.2 Gbytes/s. By contrast, VMEbus sys-
tems top out at 30 Mbytes/s.

The set consists of a bipolar 9-bit
data transceiver, a CMOS arbitration
device, and three biCMOS parts: a 9-bit
latched data transceiver, a handshake
transceiver, and a distributed arbitration
transceiver. All but the CMOS device
have BTL-compatible outputs, Gillings
says. He adds that the chip set “provides
a complete Futurebus+ solution when
used with a protocol controller that's tai-
lored to a specific host processor.” H
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THE 82532: A GHIP
FOR ALL SEASONS

SIEMENS'S ENHANCED SERIAL COMMUNICATIONS CONTROLLER SET TO
CONQUER DATA COMMUNICATIONS AND TELEGOM

t's hard to draw the line these days

between telecommunications and

data communications. In today’s
mmmix-and-match world, a wide-area
network might incorporate both stan-
dardized, telecom-specific devices
transferring data at 64 Kbits/s and di-
verse, nonstandard serial communica-
tions lines and networks with different
data rates and protocols.

This means there’s a need for a ver-
satile controller that can implement seri-
al channels in any application. Satisfying
this need is the Enhanced Serial Com-
munications Controller SAB 82532 from
Germany’s Siemens AG. The device can
be used for both data communications
and telecom, since it provides a variety
of operating and clock modes, different
encoding and decoding schemes, and
important supporting functions.

That combination opens a vast po-
tential market in computer, communica-
tions, and industrial applications. In fact,

a number of big equipment makers in :
A

the US. and Europe have already
placed sizable orders, and Siemens ex-

pects to be selling a half million parts /¢

annually by 1992.

In serial transmissions of dligital |/

data, a distinction is traditionally |
made between the telecom and dat-
acom domains. In telecom, dedi-
cated peripheral devices support
protocols mostly based on in-
ternational standards. Data /
transfer at 64 Kbits/s oc- /%
curs in time slots on a se- /
rial time-multiplexed / /£
link. Data communica- /
tions, by contrast, uses /.
a varety of data rates &8
ranging from 300 bits/s

to more than 10 Mbits/s.
Protocols are often non-
standard or proprietary.

But with the merging _ troller significantly improves
of the two realms, more COMMUNICATIONS on the 8530. Where that chip

flexible communications controllers,
like the 82532, become mandatory. The
device marries the telecom features of
Siemens’s high-level HSCX serial com-
munications controller for the integrat-
ed services digital network to the data-
communications features of the 8530
from Advanced Micro Devices Inc. That
device has become the world standard
for implementing serial channels for
data transmission. The Siemens con-

handles rates up to 19.2 Kbits/s using
asynchronous protocols and 2 Mbits/s
with synchronous protocols, the 82532
tackles data rates up to 2 Mbits/s in the
asynchronous mode and 10 Mbits/s
synchronous. Because of this, the
Siemens chip “has prospects of becom-
ing the successor of the ubiquitous
8530, says Pavel Karmazin, senior
product marketing manager for data-
communications chips at the company’s
Semiconductor Group

The 82532 marries ISDN features to the datacom
capabilities of the industry-standard 8530.

e L

* /Enconew )}
lDEQODERx I

. % in Munich.

©  Another attraction
is the controller’s ag-
7 gressive pricing: $13
s/ for the 2-Mbit/s ver-
sion and $19.50 for
the 10-Mbit/s type by
1992. Engineering
- samples are available
now, and full produc-
tion quantities will be
’ out by summer.

The 82532 has two
- independent, full-duplex
channels, provides multi-
' protocol, multimode oper-
ation, and features G4-byte
transmit and receive first-in,
first-out buffers per channel. It
also boasts an adaptable 8-/16-bit
microprocessor interface, which
 means it can be used with both Mo-

<) torola Inc. and Intel Corp. bus archi-

tectures. Moreover, it draws upon the
superior design of the HSCX, of which
Siemens sold half a million worldwide
in 1990 alone.

Siemens isn't the only company that
saw a need for a multiprotocol con-
troller for combined telecom and data-
communications applications. Similar
products are being marketed by two
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U.S. fiis—Motorola Inc. with its 68302,
which is designed mainly for telecom
applications, and Zilog Inc. with its new
16C30, aimed mainly at datacom appli-
cations. But the Siemens controller out-
performs both of them, Karmazin says.

For example, where the 82532 im-
plements two serial channels, the Mo-
torola 68302 implements three, Kar-
mazin says. This means that the number
of controllers required cannot be opti-
mized for applications needing channel
configurations of two or multiples of
two. The Motorola device is also less
suited for data tasks than the Siemens
entry, Karmazin says, since it handles
transfer rates only up o0 500 Kbits/s.
Furthermore, its system-bus interface is
compatible only with the Motorola ar-
chitecture, not with
that of Intel.

Also, says Kar-
mazin, neither of
the two competing
devices has on-
chip logic for time-
slot assignment or
collision detection.
Finally, one of the
most serious draw-
backs is in the FIFO
bufter—the Motoro-
la device has none,
and the Zilog parn
has a 32-byte FIFO
(per channel and
per  direction),
against 64 bytes for
the Siemens con-
troller. This reduces controller perfor-
mance on both the system-bus side and
the serial interface, Siemens says.

A number of big U.S. computer and
communications firms will use the
82532 in their equipment and have al-
ready placed orders, leading o Kar-
mazin's prediction of 500,000-unit sales
in 1992. Among the American cus-
tomers are some that are now setting up
manufacturing plants in Europe in order
to be within the Single European Mar-
ket that is to become a reality by the end
of 1992, “They want a European firm
that can deliver controllers meeting not
only American but also European re-
quirements,” he says.

The systems houses will be using the
device for a wide range of jobs. Data-
com applications are in office comput-
ers, workstations with the X.25 inter-
face, asynchronous terminal clusters,
and in large systems, where the con-

communications.

dent channels,

FAST COMMUNICATIONS

¢ Siemens’s SAB 82532 controller
chip is a milestone in high-speed

* k offers a large profile of proto-
col options at transfer rates up to 10
Mbits/s for each of its two indepen-

* With its flexible 8-/16-bit bus in-  as
terface, the 82532 adapts to either
Intel or Motorola processors.

troller can be used for internal commu-
nication between subsystems. The de-
vice is also suited for muliiprotocol
communication cards for general net-
working, primary-rate interface cards,
bridges and gateways, telemetry sys-
tems, terminal multiplexers and servers,
and various multimaster configurations.

No less versatile is the 82532 in tele-
com applications. It not only performs
functions such as data-packet assem-
bly/disassembly or central signaling in
public switched networks, but also han-
dles many tasks in private networks
using time-slotted packet transfer, In pri-
mary-rate interfaces, the controller can
transfer signaling clata or implement se-
rial data channels. Furthermore, it can
be used in ISDN terminals. High-vol-
ume applications
are also in base sta-
tions for digital mo-
hile radio.

The 82532's two
full-duplex serial
channels are entire-
ly independent of
each other, which
facilitates  software
design. Either chan-
nel supports various
data  communica-
tion protocols such
asynchronous
data transfer, syn-
chronous character-
or byte-oriented
transfer, and diverse
bit-oriented  high-
level data-link control (HDLC) transfers.
The device performs special functions
such as back-to-back, or shared-flag,
transmission, which is necessary for
high-speed data communications,

The controller can be programmed
for four different operating modes: auto
and nonauto, transparent, and extended
transparent. In each case the extent of
the protocol support depends on the
operating mode selected. It also sup-
ports all common data-encoding and
decoding schemes: nonretumn-to-zero,
NRZ-I (inverted), biphase space and
biphase mark, and Manchester.

Either channel has a fast digital
phase-locked loop (DPLL) to recover
the synchronous bit clock from the in-
coming data stream up to 2 Mbits/s
without the necd for separate syn-
chronous information on auxiliary lines.
Siemens is now developing controllers
with a DPLL for 4 Mbits/s. Such fast

clock recovery allows the 82332 to be
used in optical-data transmission appli-
ations. For synchronization purposes,
the controller sends a programmable
preamble with a selectable number of
repetitions (up to eight).

The 82532 performs a number of
functions that till now could be imple-
mented only with complementary glue
logic. What's more, the flexible and fast
microprocessor interface means the de-
vice can be attached to 8 or 16-bit mul-
tiplexed or demultiplexed  buses.

Data exchange is possible in the in-
terrupt mode, but the direct memory ac-
cess (DMA) mode considerably increas-
es the throughput. A four-channel DMA
interface with one request line for each
transmitter and receiver on both serial
channels supports fast transfers from
and to the 82532. The DMA mode, to-
gether with the large 64-byte FIFO
buffer for each channel and each trans-
fer direction, decouples the 82532 from
the central processing unit. The latter is
thus relieved from critical reaction times
and from any considerable loading at
the serial interface side.

When used in point-to-multipoint
configurations, the 82532 supports both
the master/skive and multimaster archi-
tecture by way of collision detection and
resolution, Collision resolution is of a de-
terministic type (carrier-sense multiple-
access/collision detection) and allows
the parallel connection of any number
of stations on a common serial bus.

To facilitate system integration,
Siemens offers an inexpensive evalua-
tion kit, the EASY532. It consists of a PC-
AT add-on card as well as the appropri-
ate software and technical manuals.

The device uses Siemens’s ACMOSS
advanced CMOS 1.0-um technology
and is housed in a compact 68-pin plas-
tic-leaded chip carrier for surface
mounting. The power consumption is a
mere 50 mW at 2 Mbits/s. Engineering
samples are available now and produc:
tion quantities will be on the market by
early this summer, Karmazin says

As a companion device to the two-
channel 82532, Siemens is now design-
ing the software-compatible eight-chan-
nel version SAB 82538, It integrates four
SAB 82532s on a single chip. Cutting
board space and minimizing power
consumption—to only 120 mW for
eight channels—this device will be
housed in a QFP-160 (quad-flat pack
with 160 pins) package. Engineering
samples will be offered in the fall. B
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DIRECT CONNECTION ADS

New and Current

Electronics |

DIRECT
CONNECTION '
/A X ADS

To Advertise Call Brian Ceraolo (201) 393-6260

OPTICS CATALOG

Free 130-page catalog from largest supplier of "off-the-
shelf* optics. Product descriptions, photos, data,
graphs, ordering information for lenses, prisms, optical
flats, reticles, mirrors, etc.

ROLYN OPTICS, 706 Arrow Grand Circle, Covina, CA.
91722-2199 (818) 915-5707

FREE CATALOG CIRCLE 124

DISPLAY UNITS FOR P.O.S.

Low cost stand-alone units in 6 different displa
sizes with serial or parallel interfaces, suitable for P
based POS Systems, computers, test equipments,
security systems etc. Bright green display, Scroll,
Line blink and long messages storing and displaying
capabilities. Attractive injection molded housing
(8.75x4x2"), can be mounted on equipments or on
poles which are also available. Units to add on to ICL
& CYBERDATA cash registers are also available.
We also do custom designing & mfg.

EUROPEAN DISTRIBUTOR'S INQUIRIES ARE ALSO WELCOME!

ADVANCED DIGITAL MACHINES LTD.
550 Parkside drive, Waterloo

Ontario, N2L 5V4, Canada

Tel/Fax. (519) 888-6811

ADVANCED DIGITAL

CIRCLE 111
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NEW SCHEMATIC AND PCB SOFTWARE

With support for extended and expanded memory,
HIWIRE |l can handle your most demanding sche-
matic and PCB designs quickly and easily. The
unique HIWIRE editor allows you to display and edit
schematics and PCBs simultaneously, using the
same commands for each. HIWIRE Il is $995, and is
guaranteed.

WINTEK CORPORATION
1801 South Street, Lafayette, IN 47904
(800) 742-6809 or (317) 448-1903

WINTEK CIRCLE 110

| | B Full Source-level Debugger wicomplete C-variable support.

e K %

*The Best 8051 Emulator"’

5h cavle

80517

Pages D 1324-1326
PC based emulators for the 8051 family

8031, 8032, 8051, B0S2Z, 32
0532, 83C
I 752, 8751, 8752, DS5000 + CMOS

@ PC plug-in boards or RS-232 box. ‘
W Up to 30 MHz real-time emulation

351537

| 8344,
mors. |

W 48 bit wide, 16K deep trace. with “'source line trace.”
l W “'8ond-out’" pods tor 8051, 83C552, 83C451, 83CE52,
83C751, 80C515/80C517, 83C752.

| Prices: 32K Emulator 8031 $17907 4K Trace $1495°

| CALL OR WRITE FOR FREE DEMO DISK!
Ask about our demo VIDEO
Campbell, CA 95008

n OHa FAX {408) 378-7869
CORPORATION (408) 866-1820

51 E. Campbell Avenue

“US onky

NOHAU T CIRCLE 161

SC/FOX™ Embedded-System Computers

SC/FOX VME SBC (Single Board Computer) 18 MIPS, 60 MIPS burst. general-
purpose. slot-1 Master/Slave System Controlier. Up to 512Koggles 0-ws
memory 1 SCSI. 1 ptr, 2 senal ports. Uses 16-bit Harris RTX 2

SC/FOX PCS (Paraliel Coprocessor System) 15 MIPS, 50 MIPS burst, general
purpose PC/AT/386 plug-in board, 32k to 1M byte 0-ws static memory, multi-
ple PCS operation, SCSI option. Uses Harris RTX 2000.

SC/FOX SBC (Single Board Computer) 18 MIPS, 60 MIPS burst, Stand-alone
operation, Eurocard size. 1 ptr, 1 serial port, up to 512K bytes 0-ws memory,
2 50-pin user connectors, SCSI option. Uses Harns RTX 2000,

SC/FOX PCS32 (Parallel Coprocessor System32) 15 MIPS to 70 MIPS,
general-purpose PC/AT/386 32-bit plug-in board with 64K to 1M byte O-ws
statc memory. Uses 32-bit SC32 Forth microprocessor

Ideal for embedded real-time control. data acquisition, or high-speed pro-
cessing. Forth software and utiities included, C optional. OEM pricing.

SILICON COMPOSERS INC. (415) 322-8763
208 Califomia Avenue, Palo Alto, CA 94306

SILICON COMPOSERS CIRCLE 117

i
.

PLCC Plugs
® Rugged Versions For Testers & Emulalors
& Volume Versions for OEM Applications
Socket Converters :
e DIP-PLCC
e PGAPLCC
@ QFP-PGA, etc
Pin Isolators & Pin Monitors for
o DIP (6 - 64 pins)
® PGA (44,52 68, 84, efc.)
@ PLCC (20, 28, 32, 44, 52, 68. 84 & 100)
Transmission Line Extension Cables for ICEs
Stacks ™ - Muttilevel Sockets for Actel & Xilinx PGAs
EDI Corporation
P.0. Box 366, Patterson, CA 95363
Tel: (209) 892-3270 Fax: (209) 892-3610
UK: Toby Electronics, Ltd. (0295) 271-777
West Germany: System GmbH (08131) 25083

CIRCLE 126

General Purpose & Device Specific

EDI

#include (stdie.n)
tupedef struot &
&&.&m;

> wuux;
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6800 FAMILY DEV. SOFTWARE

Combine our software and your editor for a power-
ful development system. Our C-Compilers feature a
complete implementation (excluding bit fields) of the
language as described by Kernigan & Ritchie and
yields 30-70% shorter code than other compilers. Our
Motorola-compatible Assemblers feature macros and
conditional assembly. Linker and Terminal Emulator
are included.

WINTEK CORPORATION, 1801 South St., Lafayette,
IN 47904.

(800) 742-6809 or (317) 742-8428.

WINTEK CIRCLE 120
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Don’t Get Zapped!

High inrush current can destroy your sensitive VAX
CPUs and peripherals in less time than it takes to
flip a switch.

THE SOLUTION?

Power up with Z-LINE TPC 115-10 MTD™

Z/-J. NE’

the smallest power distribution
and control system available.
POWER UP WITH — — —

i | ofes

Our proprietary Multiple Time Delay ™ circultry
sequences your power-up to protect your systems
from the spikes and surges, EMI & RFI, that destroy
your hardware and erase your data. And our
remote on/off and emergency shutdown gives the
power control back to you.

All Pulizzi Engineering MTD™ controllers are
compatible with DEC and UPS systems.
PRICES FROM $453 TO $317
DON'T WAIT UNTIL IT HAPPENS, CALL TODAY!
PULIZZI ENGINEERING INC,
3260 S. Susan Street, Santa Ana, CA 92704-6865
(714) 5404229 FAX (714) 641-9062

Z-LINK TPC 115-10 MTD CIRCLE 152 ,v

Small But Mighty

High Level Language and Math Library
On a Tiny l/O-Rich Microcontroller |

+ 44 |/O Lines

« Floating Point Math

« Multitasking 68HC11
£« 64K ROM, 128K RAM
%« Resident Debugger

All the software you need for data acquisition, |
control, and instrumentation: high level FORTH
language, assembler, debugger, multitasker,
and extensive matrix math library including FFT
and equation solution — all on the board.

Low power /O-rich hardware: 8 A/D, 24 digital
and 8 timer-controlled 1/O lines, 2 serial links,
128K battery-backed RAM, only 300 mW, 3"X4".

QED Board and OEM versions are available now.

Mosaic Industries Inc. 415/790-1255
5437 Central Ave., Suite 1, Newark, CA 94560 |
MOSAIC CIRCLE 167

803X/5X DEVELOPMENT SYSTEM
BEST PRICE /PERFORMANCE

N CIRCUIT EMULATOR 5495 i

| Bk-64k Emulator Memory Single Step
64,000 Break Points 12MHz Internal & External Clock
1.5k Trace Butfer One POD Supports 8031,32,51,52

ASSEMBLER $100
Full Arithmetic & Logical Operation Support

Unlimited Levels of Macros. Includes files and conditional assembly.
Intel, Motorola compatible output files.

SIMULATOR $100

User defined 40 windows monitor all the operations performed

by microprocessor, Trace files builds up history.

EPROMS /8751 /52 PROGRAMMER $250
Programs 24, 28, 32 Pin EPROMS and 40 Pin 8751, 87C51, 8752.

COMPLETE SYSTEMS $795
1-800-972-3733

Advanced Microcomputer Systems, Inc.
1321 N.W. 65th Place. Fort Lauderdale. FL 33309
PHONE: 305-975-9515
FAX: 305-975-9698

ADVANCED MICROCOMPUTER SYSTEMS CIRCLE 164

Analog Circuit Simulation @
Unlimited SPICE Models with SpiceMop

|

SPICENOD Version 1.1
SPICE Model Parancters
Copyright 1990, Intusoft

(ORI T TIPS (OO WTO G DT

SPFICENUD AENU

piode ()]

Bipolar Junction Transistor (Q)
Poser Transistor (SUBCKT)
Darlington Transiztor (SUBCKT)
Junctlon-FET (J)

MOS-FET (M)

Power MOS-FET (SUBCKT)

Power MOS-FETZ (SUBCKT)

Ulew Model Flie

Guervicw

From Schematic Entry, through SPICE Simulation
and Model Generation with the New SeiceMop
program, Intusoft has it all at an Affordable Price!

IsSpice - $95, Full featured SPICE Circuit Simulation
SpiceNer - $295, Graphical Schematic Entry for SPICE
PreSrice - $175, Mode! Libraries, Monte Carlo analysis
INTuScope - $250, Wavetorm Display and Pletting
SriceMoo - $200, SPICE Model Generation

30 Day Money == P.0.Box 710 San Pedro,
Back Guarantee inﬁoﬂ CA 90733-0710

Tel. 213-833-0710 Fax 213-833-9658

INTUSOFT CIRCLE 151
s | 100 MHz
[ i ¢, | Dual Trace
. El Tektronix
Scope

FOR LESS THAN PRICE OF 20 MHz SCOPE
TEKTRONIX 0S-245 PJU Mode! 7603/01 Dual Trace Oscilloscope, DC to 100
MHz bandwidth, 3.5 NSEC rise time, 6.5 inch CRT, 5-NS/DIV fastest calibrated
sweep rate. Compatible with all 7000-series plug-ins incl.

2e3 TA15AN (AM-6565/U) DC-80 MHz plug in
single trace amplifier with selectable polarity
| tea 7853 AN (TD-1085/4) DUAL TIME BASE.

Triggering to 100 MHz, 5 NSEC to div-5 sec/div
Probe, connectors, and user manual.
These osciloscopes have been completely overhauled, tested and certified.

Price {not including shipping) $595.00
ORDER TODAY—QUANTITIES ARE LIITED

EMS 1940 Bear Corbitt Rd., Bear, DE 19701 (302) 836-3488
EMS CIRCLE 127

EPROM PROGRAMMER

«Quick pulse pgms. eight 1 Mbit EPROMs in 40 sec

«1 Megabit of DRAM
*Made in U.S.A

A9 |dentifier

2 year warranty
*Single pgmr. $550

+Stand-alone or PC-driven

| *RS-232, parallel in & out ports
sBinary. Intel hex, & Motorola S formats

*100 user-definable macros

sInformation, call (916) 924-8037

NEEDHAM'S ELECTRONICS

4539 Orange Grove Ave. » Sacramento, CA 95841

w (M-F, 8-5 PST) |
VISA

—
NEEDHAM’S ELECTRONICS

CIRCLE 112

ADS

IEEE-488.2 Hardware
and Software Solutions

Computers: PC/XT/AT, PS/2, 386,
EISA, Macintosh Plus/SE/Il, Sun

3/4/386i/SPARCstation, DEC VAC-
station/DECstation 5000, IBM RISC
System/6000, Apollo, MASSCOMP.

Buses: VMEbus, MULTIBUS, SBX,

STD, Q-BUS, SCSI
Driver Software: DOS, Windows 3.0,
08S/2, XENIX, UNIX, 386/ix, Domain/

0S, Sun0S, VMS, ULTRIX, AIX, RSX,
| RT, VAXeln

Support: Analyzer, Extenders, Expan-

| der, Converters, Controllers, Buffer

NATIONAL INSTRUMENTS
6504 Bridge Point Parkway, Austin, Texas 78730
Phone: (512) 784-0100; (800) IEEE-488

NATIONAL INSTRUMENTS

CIRCLE 154

Complete Line of Debug Tools

o Famous Bug Katcher™ makes it easy to attach test leads
to ICs in LCC, PLCC, PGA, PQFP, and DIP packages.

o Eliminates need for noisy cables; reduces capacitance
and inductance in your test set-up.

@ You can also quickly isolate and reconnect sections of
your socketed IC with our Bug Isolator.™ (All packages.)

@ Quick turnaround on custom engineering services, it
needed. For a free catalog, contact:

Emulation Technology, inc.
2368-B Walsh Ave. Santa Clara, CA 95051

Phone: 408-982-0660 FAX:408-982-0664
DEBUG TOOLS

OEM Industrial

Controller

Cubit Model 8650
CPU Board

CIRCLE 156

* 16 MHz 80C186 CPU
* 8/16-bit STD Bus
+ 256K Batter
Backed RA|
* 256K EPROM
* Two Serial Ports
* Four Parallel Ports
+ Battery Backed Clock
« C-Engine Software

Cubit cffers a full line of standard industrial
control computer boards, as well as custom
design and manufacturing capability for
OEM'’s needing 200 or more boards per year.

We are experienced with the reliability demands
of industrial environments, and offer strong
application support during your development
phase. Please let us quote on your requirements.

CuBIT Division, Proteus Industries Inc.
340 Pioneer Way
Mountain View, CA 94041
| Phone: 415-962-8237 * Fax:415-965-9355
PROTEUS INDUSTRIES CIRCLE 123

|
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INDEX
SLUMP, WAR:

UNCERTAINTY
IS THE WORD

lt's likely that the recession will be extended,
and the upswing, when it comes, will be
weak. As of Jan. 16, the day the Persian Gulf crisis * ,
became the Persian Gulf war, belts were being -;10“/: B ARGE CAP

tightened everywhere. The results: real GNP for = Wl SMALL CAP

1990’s fourth quarter could decline as much as 3%, UG SR s e e s e R R UEA I LN IOBAAGAEES RN =S SR

leading indicators continue 10 slide, and unemploy- 1284 " 125 /BGI- WareT, s 128 : o

ment is increasing, THROUGH 1/7/91 SOURCE: McDONALD & COMPANY
The electronics industry has not been immune.  Growth for companies capitalized at $500 million or more as well as

Order momentum has tumed down decisively for for smaller ones registered a slight gain in December.

computers, components, COMMUNICAONs equip-

ment, and instrumentation. As inventories rapidlly fall. companies are bet-
ting that things are going to get worse helore they get better. On the tlip
side of the cycle. though the economy in general could sec a shaliow re-
hound. Jower clectronics inventories now presage a swonger than aver-
age industry recovery for sales, camings, and sic )k prices.

Al the same time, the government has lost much of the flexibility need-
ed to help stimulate the economy out of a recession. Foreign govern-
ments have been net sellers of U.S. securities, making it difficult to reduce
interest rates. The budget deficit could exceed $300 billion this year—and
that's not including the estimated $3500 billion needed 1o bail out the sav-
ings and loan industry or the billions of dollars that must e expended for
Operation Desert Storm.

Connector makers don't anticipate anything close to the firstquarter
seasonal surge. but changes in the Middle East scenario could release a
lot of pent-up demand in fairly short order. For mainframes, new cycles  |[BI A e e
and a weak dollar will help this year, And pent-up auto demand has 25 12055 2R R N Rl
Ieen building for at least six months, which further enhances growth po- TR G R S O S AT e
tential over the next 12 o 18 months for this key electronics niarket. O oOrders for communications equipment continued
By Mente Parr, McDonald Securities e, Cleveland (216~443-2379; to slide as the new year began.

BN BOOKINGS
-10%{ NN SHIPMENTS
| W INVENTORY

90% T T T T T T T T e T T e T By T

~15% T T TR T TT TR 10
T R A SAALLN R AR RNE R AR AR RN AT RRRREEARLE T OACUUACE ERA LN T T ET T 10 20 30 40 10 20 30 40 10 20 30 40 10 20 30
12/83 12/84 12/85 12/86 12/87 12/88 12/89 87 87 87 87 B8 88 85 88 89 89 €9 89 98 90 90
THROUGH 11/90 SOURCE: McDONALD & COMPANY SOURCE: NATIONAL ELEGTRONIC DISTRIBUTORS ASSCICIATION
Inventories for computers and office equipment continued Book, bill, and inventory figures are slouching toward
to show negative growth as the recession hardens. parity as users tighten their belts.
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ABP

Electronics Engineer - Design/repair
electronic machinery. Evaluate oper-
ational systems and recommend de-
sign modifications. Oversee installa-
tion/servicing. Educate customers in
proper use and maintenance. Super-
vise 4 employees. 40 hrs/wk, 8-5,
$35,000/yr. Requirements: BSc -
engineering; major - electronics. 5
yrs. experience as an electronics en-
gineer in the textile industry. Apply:
Job Service, 2005B S. Eim-Eugene
St., Greensboro, NC 27406, or near-
est Job Service Office. Refer: Job
Order Number - NC4001151, DOT
Code 003.061-030.

SOFTWAR

RELIABILITY PREDICTION
SOFTWARE

ARE YOUR ELECTRONIC PRODUCTS RELIABLE?
RelCalc 2 automates MIL-HDBK-217E on your IBM PC!
Very easy to use. Try our Demo Package today for $25
T-CUBED SYSTEMS 31220 La Baya Dnive. #110
(818) 991.0057 Westlake Village. CA 91362
FAX: (818) 991-1281

CIRCLE 258

CONSULT

Power Supply Design Service

Custom switching power supply design, from
concept to production. Competitive rates. Low
and high voltage. AC-DC, DC-DC, DC-AC, UPS.
Please call for more information (9-5 EST).

Tel. : 519-837-1646
Fax :519-763-2742

PEDA’

HOW TO PLACE
YOUR AD

CALL THE
RECRUITMENT
HOT LINE
216-696-7000
X 2520




INFORMATION CENTER

Use the postage-paid card on the facing page;
circle the number of each company you would like to know more about.

CAE/CAD SOFTWARE
101/102/103 - Aldec—CAE Technology
Report on rentals, CAE for the masses,
FPGA applications, system-level
designs, Susie 6.0.

189 - OrCAD—With Release 1V, the lim-
its are gone. Introducing the greatest
product upgrade in OrCAD’s history.

COMPONENTS
175 - AMP—Two-piece Micro-Pitch
sockets for Jedec plastic quad flat-pack
ICs.
177 - Elco—Greater world-class power
from our new global connections.
187 - International Crystal
Manufacturing Co.—40 years of quality
crystals, oscillators, VCXO, TCXO.
206 - Pico—Ultra-miniature dc-de con-
verter transformers with power levels
up to 40 W,

COMPUTER BOARDS
215 - CEC Capital Equipment—Control
any IEEE-488 device with CEC cards,
cables, software for the PC/AT/386,
EISA, MicroChannel, and NuBus.

COMPUTER TERMINALS
178 - Matrox—A new look for imaging
applications with IP-8, a flexible, low-
cost frame grabber and display con-
troller for PC AT-based systems.

CONTROL SYSTEMS
3 - Fenner—The M-Track Digital
Synchronization Control makes setup
and programming simple, easy, and
fast.

DATA BASES
196 - Information Handling Services—
Component research a new way: soft-
ware for your IBM AT-compatible and a
data base on a CD-ROM

KEYBOARDS
171 - Fujitsu—Familiar action is what
consumers want from a laptop or note-
book keyboard.

MANUFACTURING
174 - Nippon Chemic-con—Contin-
uously developing new products to
help miniaturization, low cost, high reli-
ability, and performance.

MEMORY ICs
186 - Intel—If you're tired of pouring
on SRAM to get 128-Kbyte cache per-
formance, meet the 386 Smart Cache.
228 - Paradigm—MIL-STD-883C 1-Mbit
SRAMSs in LCC packages come through
with flying colors.

MICROCONTROLLERS
172 - NEC—Speed your products to
market with NEC’s Simplehost debug-
ger for 17K Series 4-bit micron-con-
trollers.

MICROPROCESSORS
208 - Western Design Center—The
microprocessor and license to create
your own industry.

MICROWAVE COMPONENTS
205 - Avantek—DBringing the lofty cost
of microwave technology down to
earth.
173 - Murata—High-frequency filters for
mobile communications systems.

MULTIMEDIA
227 - Yamaha LSI—Leading the way in
multimedia audio and CD technology.

POWER SUPPLIES
219 - Abbote—Mil/Pac high-density mil-
itary power supplies now available in
both ac and dc models.
191 - Ferranti Venus—Power designed
for ground-based and airborne elec-
tronics.
206 - Pico—Ac-dc power supplies, 0.5-
in. high, up to 55 W.
204 - Vicor—Expanding family of com-
pact, configurable power supplies: up
to 600 W/in.

SEMICONDUCTORS
210 - Fujitsu— With this Ethernet chip
set, your competitors will swear you
took a shortcut.
192 - LSI Logic—Sun uses LSI Logic’s
RISC and ASIC technology and design
methodology to pack more processing
power into smaller footprints.

SHOWS
260 - Far East Electronics Tour—Visit
four major trade shows in Japan,
Taiwan, Hong Kong, Korea, Oct. 3-19.
17 - Hannover Fair Industry '91—
Hannover, Germany, April 10-17.

SOFTWARE
258 - T-Cubed Systems—Reliability-pre-
diction software.

SYSTEMS
201 - Oki—Technology solutions from a
globe-wide partner that takes an overall
look at your project’s many needs.

TEST & MEASUREMENT
190 - Anritsu—The highest levels of
measuring accuracy for all types of
communications.
173 - GenRad—For edge-placement
accuracy in board testing, at 2.5 ns the
GR2750 series leads its class.
182 - Hewlett-Packard—The HP 3070-
Series combinational tester is the
answer for hard-to-test SMT boards.
226 - Hewlett-Packard—Dedicated to
responsive customer support through-
out the world.
179/180 - Photo Research—The new
SpectraScan SpectraRadiometer brings
near real-time testing to the production
line.
176 - Programmed Test Sources—
Whether it’s automatic test equipment,
satellite uplinks, EW communications,
or imaging systems.
188 - Teradyne—Before the AS00 start-
ed testing Motorola’s mixed-signal tech-
nology, Teradyne had to pass tests.

TO OUR READERS

Because of a production error in the
January issue, p. 56 was a repeat of
p. 54. To secure a copy of the correct
P- 56, please send your request to:

Electronics ed/c

611 Route 46 West

Hasbrouck Heights, N.J. 07604

On:fax your request to 201-393-0204.
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featured in this issue.
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IP-8

THE NEW LOOK IN IMAGING

Calenda Motepad DAl f

Matrox brings a new look to imaging IP-8 is the cost effective U
applications with IP-8, a flexible low cost solution for OEMs and end users.
frame grabber and display controller for With extensive software tools and 3rd
PC AT based systems. party packages, you'll cut development
time and implement the new look in
image analysis, scientific imaging,
inspection and medical applications...fast.

IP-8 delivers this new look with
features like VGA overlay, display
resolutions up to 1024 x 768, flicker-free
screen, and MS-Windows 3.0 or custom The new look will change your view.
user interfaces running in the VGA
overlay. In addition, IP?8 accepts up to 1 '800'361 -4903
four RS-170 or CCIR input sources, and or (514) 685-2630
multlple memaory access modes accelerate Matrox is a trademark of Matrox Electronic Systems Ltd.,,
imaging algorithms. e 'Fn?etr?adt?é?é?‘eﬁﬁ.r'lfa.'s‘s’?&‘éﬁ'h.crfé’s"é’c’,?ggﬁ‘atﬁn's 2

CIRCLE 178

PRODUCTIVITY, PERFORMANCE . .. VISIBLE SOLUTIONS

IP-ELEC / 291




THE SPARC
OF A NEW
GENERATION.

A new generation of performance. Next generation compatibility.

The new SPARCstation™2 from Sun Microsystems Because they’re SPARC chips, they're completely
delivers almost twice the CPU performance of previous compatible with over 2100 SPARCware™ products. They
generations — the highest performance in its class. offer true scalability into a wide spectrum of applications.

The reason for this And a growth path for future high-performance products.
blazing speed: The highest- Get this level of performance, potential, and compatibil-
performance CMOS SPARC* ity for your next-generation products.

arrcson RGN .vailable. The CY7C601, The Cypress SPARC.

Integer Unit Floating Point Unit 32-bit SPARC miCI’OpYOCeS'

sor and CY7C157 16K x 16
Cache Storage Units from For the whole story on RIS,
Cuche Cypress Semiconductor. call the Cypress Hotline
(77(604

Steoe Cypress 0.8 micron CMOS at 1-800-952-6300.*
gdives thg CY7C601 SPARC Ask for dept. CIM.
Cache Controller and Memory RISC miIcroprocessor 40
’; 2"’”"""";”’ I;ZIRC . MHz clock rates and a EEi—
e complete SFP: cnipsel, . . p——
designed by our ROSS Technology sustained throughput P e
subsidiary, is now available for of 29 MIPS. - —
high-rolume applications. =‘—~_-_~4.\. .
; ) ) ———————°, . A%
* 1(800)387-7599 in Canada. (32)2 672-2220 in Eurcpe. ©1990 Cypress J
S ductor. 3901 North First Street, San Jose. CA 95134, Phone: pra—i
s S S T oo S s TSI TN o r— CYPRESS
registered trademark of SPARC International. Inc. SPARCstation and SPARCware 4
trademarks of SPARC International, Inc., licenced exclusively to Sun Mi t e ==
e et e e ety to s Hewrnens. ~——t B SEMICONDUCTOR

Sun Microsystems, Inc.






