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SJUST MADE
ER SUN SHINE.
Since introducing SPARCstation 1in
April '89, Sun has utilized LSI Logic's RISC
and ASIC technology and design methodology 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 ashining example. This powerful new
workstation was brought to market just
four months after the introduction of the

SPARCstation IPC. By leveraging the
power of LSI Logic's RISC and ASIC technology, 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 every
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.
LSI LOGIC

CIRCLE 186

ACROSS THE BOARD

Join
Best Western's
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)
•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 Western is independently owned and operated

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

Phone

Ext.

Please mail to my

Home

Business address

Address
State /Province

City
Zip /Postal Code

Country

Mail to: Best Western International, Inc. Gold Crown Club
P.O. Box 3858, Holliston, MA 01746
*Gold Crown Club Points are awarded for rooms purchased at the regular rate. Points will not
be awarded for discounted room rates.
CIRCLE 1
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Up To
000 Watts
Per Inch
Our expanding family 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 auniversal
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 availability ...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.

INCHES

I

tJJiJJJtJJ

Ra1PACTe
AC Input
f10/L"c0 VAC
1, 2, a3
2to 95 VDd
Dot) 603 Watts
1.37'
.FCC Rait 15,
A.
VDE 0371, Cdass A
EEE Std 587-192A

I

21

iboil.,;111111

31

4

5

el

1 11111 tO I 1111111'11
1111m I
00

I

71

111111 !Ili

al

11171111

el

T

Itll

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 FCCNDE, British Telecom,
Bellcore or MIL-STD-461; totally isolated and trimComPAV
mable outputs; AC OK and DC OK status signals
DC Input
...and more.
24. 26. 48, 270, 30;0 VDC1
ou don't have to choose between costly and risky
1. 2, or 3
Number of Outputs
custom development or bulky catalog supplies. Call
Output Voltages
2to 95VDC
Output Power
us to discuss FlatPAC and ComPAC ...the new
Up fo -600 Watts
Height
1'
standards that make customs obsolete.
Applicable Specifications
Bec
llcre (24/48 V)
British Tetecom (24/48 V)
Does your power supply measure up?
FCCNDE, Oass A000 V)
Call vi(
for afree ruler
MIL-STD-461 C(28/270 V)
at
1-800-735-6200
or
508-470-2900
at ext. 265
MIL-S1D-704A

Component Solutions For Your Power System
23 Frontage Road, Andover, MA 01810
Common Stock Treded on NASDAQ under "VICR"
---

E

UP

FRONT

WHITHER THE ECONOMY?
T

lie threat of recession hangs around the neck of the electronics industry like an albatross, as this
year's annual Elecemics Market Forecast shows (see p. 50). The industry seems stuck in alimbo
state between economic growth and recession. But is it?
MIMI Richard O'Brien, corporate economist at Hewlett-Packard Co. in Palo Alto, Calif., says the
symptoms the U.S. exhibits do not indicate recession. "A recession is characterized as an economy with
a5% drop in manufacturing output, a1% drop in real GNP [gross national product], and a2% rise in
unemployment," he says. By contrast, U.S. manufacturing output is still positive, GNP continues to
grow, albeit slowly, and unemployment has risen less than 1%.
O'Brien believes that the electronics industry is on the verge of an upturn in the first quarter of 1991.
Inflation is falling in the face of increased competition, depressing prices across the board. Inventories
are tight, so any uptick in demand will drive production up quickly.
Finally, the declining value of the dollar, which O'Brien believes will continue, is making U.S. goods
extremely attractive to foreign buyers. He believes demand from overseas is offsetting the downward
slide in the U.S. economy. "Our primary export market is Europe, with asmaller amount to the Far
East," he says. 'This should continue as Germany remains an engine of growth in Europe."
But there's an underside to this relatively heartening picture. First, it's the weak dollar that's driving
the export demand for U.S. goods, not real cost-performance advantages. Up until the precipitous drop
in the value of the dollar, the trade balance in the U.S. high-tech sector has been unfavorable to the
U.S. industry. The momentary respite we are now experiencing is the result of currency devaluations,
not amajor improvement in U.S. electronics-industry competitiveness.
Second, in the long term, economic factors that will make the U.S. electronics industry more competitive worldwide are not being addressed on the national level. The
budget resolution hammered out by Congress and the president
will do nothing to lower the staggering deficit. In fact, O'Brien
says the deficit in 1991 is expected to be higher than it was
in 1990. In addition, the U.S. is not keeping pace with the
rate of productivity improvements occurring in Japan
and Europe, he contends. The U.S. is struggling to
maintain 2.5% long-term growth. Europe enjoys a3%
and Japan a4% growth rate.
There are two components of long-term economic
growth: improvements in productivity and an increase in
the labor force. While the U.S. is maintaining its laborforce growth, it is falling behind in productivity improvement. The country has failed to maintain the level of
investment in human capital needed to remain aworldclass competitive nation. All these factors now weigh
down the high-tech economic engine.
Against this backdrop, the question of whether the U.S.
is or is not in recession becomes something of an academic
issue. The real issue is, can the industry—and the nation—
cope with some serious underlying problems that will
affect U.S. growth long after the downturn of 1991
has faded from memory. El

feteleob9-7
JONAH McLEOD
EDITOR
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Is U.S. Technological
Leadership Threatened?

FPGA-Based Designs
Take Only Hours

While some chief executives are concerned over the
U.S. losing its technological leadership, others like
Stanley Hyduke, President of ALDEC Co., Inc., claim
"we are losing only in our erroneous perceptions
because we still keep the same scoring system
despite that the technology game has changed."

Designs with multiple Xiline, ActelTM and other
FPGA and PLD parts can now be instantly simulated
with the new SUSIETM 6.0 logic simulator from
ALDEC that simulates these designs with picosecond
accuracy. SUSIE allows you to verify FPGA designs,
together with other system components, in minimum
time because all problems such as timing violations,
bus conflicts, etc., are automatically captured and
displayed by SUSIE. Since SUSIE compiles all user
entries within microseconds, working with SUSIE is
like working with real hardware. SUSIE pricing starts
at $1995; options and some libraries are extra. (FAX:
805-498-7945) Circle 102

As the competition in the 90's moves from physical
manufacturing to information processing, the U.S.
software industry will play amajor role in increasing the competitiveness of U.S. Industry. Software
companies such as Microsoft,TM Novell,TM etc., are
becoming the core of new U.S. industrial strength.
This information processing orientation of U.S.
industry will allow it to be very responsive to the
fast changing environments of the 90's.
The U.S. is also leading in development of new information processing related technologies that will
create new industries within the coming decade.
The technology game has changed and the
U.S. is still the world's technological
avant garde.

Redefined EDA
Ready For The 90's
Amajor change is taking place in the EDA field as
vendors try to get their bearings for the 90's. The
90's will be the years of disposable products, niche
markets and tight world-wide competition. This
requires broad design automation to assure product
quality, low design cost and minimum design time.
While the 80's were years of EDA gurus, the 90's are
the years of EDA for the engineering masses. Easy to
use, fully automated and low-cost EDA tools that
operate in real-time are the way of the 90's. Such
products are already appearing and they sell fast.
Circle 101

SUSIE is atrademark of ALDEC Co., Inc.
TEL: (805) 499-6867
FAX: (805) 498-7945
Microsoft, Novell, FutureNet-5, Actel and Xilinx are trademarks of
their respective holders.

New Hot Schematic
One of today's hottest schematic capture products is
FutureNet-5TM. At $895 ($499-10 pcs), it provides
workstation performance on the PC. New features
include pop-up menus and dialog boxes, undo/redo,
continuous zoom and symbol browsing. It also
supports concurrent work by several designers on
the same hierarchical schematic. Excellent for FPGA
and system-level design, FutureNet-5 works
closely with the hot new SUSIE 6.0 logic
simulator. Contact Bruce Rodgers, Data I/O,
(206) 881-6444. Circle 106

Simulators Gain
Major Momentum
New logic simulators are closely imitating hardware breadboarding and lab instrumentation. Based
on incremental compilation, the simulators respond
instantly to the designer's inputs. For example, the
designer can replace ICs, change the design of Xilinx
parts, load new JEDEC and hex files, etc., all with
microsecond speed.
Moreover, the designer can instantly return to
previous locations in the simulation process and
resimulate the design with new test vectors, different
switch positions or with an entire new set of ICs, etc.
Some CAE vendors, like ALDEC, report big increases
in simulator sales. Circle 103
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The Year of Living Dangerously

ASo-So Year Ahead for Consumer Electronics

A few hot products will spark overall U. S.
growth of 4%; mature sectors will stall

Modest growth of 9.5% is expected for
electronics markets worldwide, but the
crystal ball has never been cloudier

67
International: Eastern Buying Spree Buoys
German Consumer Sector

70
The Chip Business Has aWorried Look

Recovering from aflat 1990, the industry
expects new growth; the question for
uncertain times is, how much?

72
International: Slow Growth Seen as the 4-Mbit
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In Data Processing, the Greatest Growth
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Workstations, high-end PCs, and nonstop
systems propel 12.4% overall growth in the
worldwide computer sector
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Production and Test Gear Falter, but
CAD is Strong

For Communications, it's Another Year of
Double-Digit Growth

Manufacturers look for growth in 1992,
when next-generation ICs will
come on line

In arecessionary economy, products that
deliver productivity gains will shine
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Action is in Europe

International: Prospects for Capital Equipment
are Brighter in Europe and Asia
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When Smith Corona's
production line went
down, HP support
was up and running.

It happened on afreezing
Saturday in February.
Joe Reiley, aHewlett-Packard test
and measurement support engineer,
was at awedding 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 engineer for Smith Corona in Cortland,
New York. An HP test system crucial to Smith Corona's production
line had gone down. Suddenly, Joe's
thoughts turned to figuring out
how to get Smith Corona's production line back up. Joe bid the other
guests goodbye and ran to his car.
After driving through ablinding
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 support engineer, Pete Nahrgang, in
Valley Forge. Working through
the early morning, Pete took parts
from aback-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 production 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 we're committed to
keeping your production line up
and running. Fbr more information,
call your local HP sales office or
circle the reader service number.

I990 Hewlett-Packard Co.

TMT&MO3

There is abetter way.
HEWLETT
PACKARD

CIRCLE 226
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CAUGHT
IN MIDSTREAM WITHOUT
A SOLUTION? OUR
HIGH PERFORMANCE FAMILY
SHOWS YOU THE WAY.
How do you move up in power and
performance without wading through
unnecessary changes in software and
architectures?
Simple. Make sure you travel with the
right companion: Motorola. The only microcontroller supplier with astrategy to transport you smoothly from 8to 16-bit power.
And then swiftly on to the leading-edge
frontier of 32-bit.

MOTOROLA'S PATHWAY
TO PERFORMANCE TAKES YOU
FROM WHERE YOU ARE
TO WHERE YOU WANT TO BE.
The newest 8-bit solution on
Motorola's Pathway to Performance
is our 68HC711K4. With twice the bus
speed of any original HC11 Family member, powerful on-chip peripherals, and 24K
of EPROM.
From 8-bit, step right up to Motorola's
blistering new 68HC16. The world's first
16-bit microcontroller with powerful
control-oriented DSP instructions
on-chip and full upward source code
compatibility with our industry-standard
8-bit family.

But that's not all. Because the HC16
supports high level languages and
uses intermodule bus peripherals from
our 68300 Family, you're just afew modular steps away from the unsurpassed world
of 32-bit devices. Including our new low-cost,
high-performance 68331.

WE'LL KEEP YOU MOVING
IN THE RIGHT DIRECTION.
Unprecedented migration to high
performance. Unparalleled quality. And a
relentless dedication to customer satisfaction.
It's all part of Motorola's exciting new
Pathway to Performance.
The best way for you to stay astep
ahead in the market today.
To receive more information concerning Motorola's
Pathway to Performance, please complete and return
this coupon to:
ELI /91
Motorola, Inc., P.O. Box 1466, Austin, Texas 78767
Name
Company
Title
Address
City
State

Zip

Phone

THE PATHWAY TO PERFORMANCE.
MOTOROLA
1990 Motorola, Inc.

With this Ethernet chip set, your competitors
will swear you took ashortcut.
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
CC C'
design support and optional manuer=?,
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 application software easier to develop. And
EtherStar handles many functions usually performed by
the software driver in hardware— boosting system performance. No wonder official *Novell certification tests
performed by independent consultants show that products
based on our chip set have higher data-transfer rates.
C

Unlike some of our competitors, we can supply you
with complete system solutions, including interface chips for standard bus architectures. And we
don't compete with you by selling boards.
As Fujitsu's American arm,
NOVELL
LABS
we're in close touch with AUTHORIZED
your marketplace TESTED AND
and what you
APPROVED
need to excel
NetWare Compahble
there. So call us at
1-800-866-8608. Learn about the
family of high-performance Ethernet
solutions from Fujitsu's Advanced
Products Division.
And take the
shortest, smartest
pathway to
Ethernet
Delivering the Creative Advantage.
success.

FUeTSU

"Novell certification applies to the EtherStar LAN adapter which incorporates the Fujitsu chip set.
FUJITSU MICROELECIROIIICS, INC., Advanced Products Division, 50 Rio Robles, San Jose, CA 95134-1806. EtherStar is atrademark of Fujitsu Microelectronics, Inc. 0 1990 Fujitsu Microelectronics, Inc.
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AFLURRY OF RADICAL SURGERY FOR BRITISH ELECTRONICS

IT'S MERGER MANIA IN THE UK

1
1`

HE YEAR JUST ENDED
I was anything but dull in Britain
for the politicians as well as the industrialists and their moneyed allies. Politically, the sudden decline and fall of
Prime Minister Margaret Thatcher
spelled the end of an era. On the industrial front, the changes in the electronics industry were in their own way
equally dramatic, generating a feeling
that another new era was dawning as
1990 wound down with a flurry of
mergers, takeovers, and corporate restructuring.
November was the big month. In
quick order:
•The country's two satellite broadcasting companies, British Satellite Broadcasting Ltd. and Sky TV Ltd., erstwhile
deadly rivals, decided to merge.
•Thom EMI plc—the entertainment,
lighting, and defense electronics
conglomerate—bought Philips International NV's UK defense electronics arm, MEL Ltd., and sold
its lighting business to General Electric Co. of the U. S.
•SIC plc accepted a $3.61
billion takeover offer from
Canada's Northern Telecom Ltd.
•Racal Electronics plc, the $3 billion
electronics, security, and telecommunications group, announced that it intended to restructure itself into three
separate corporations.
Why now? For British Satellite and
Sky TV, it was money—or the lack of
it—that finally buried the hatchets. Despite almost a one-year head start on
its rival, and claiming amillion viewers,
Sky TV was drowning in red ink. The
subsidiary of Australian entrepreneur
Rupert Murdoch's News International
empire was reportedly losing money at
the rate of millions of pounds sterling
a week. But Sky emerged victorious
after British Satellite's backers pulled
the rug from under it.
The major backer, Reed International
plc—another newspaper publishing
group—finally lost its nerve first in the
poker game for viewers and ratings

and insisted on the deal, say financial
analysts, giving Sky control.
Technologically, British Satellite is
the more advanced of the two. Its
broadcasts use the D2-MAC transmission standard adopted as apan-European standard for high-definition TV; Sky

uses plain-vanilla PAL transmissions.
However, the new company, British
Sky Satellite Broadcasting Ltd., has insisted that dealers immediately cease
selling the advanced D2-MAC decoders
and the novel "squarial," a30-cm' active antenna.
Just where that leaves British HDTV
hopes is unclear. British Satellite was
scheduled to start wide-screen broadcasts this month as a precursor to
1,250-line HDTV trials later in the year.
The company had also started renting
digital channels, which form part of
the D2-MAC standard, to businesses
such as banks and stockbrokers for
high-speed data-burst broadcasting—a
facility it was able to offer under the
terms of a British government Special
Satellite Services Broadcasting license it
won two years ago. Ironically, Murdoch's Sky Channel had sought asimilar license but was turned down.
EIECTRONICS •JANUARY 1991
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Thom EMI's moves also represent
something of an about-face. Little more
than ayear and ahalf earlier, the company had stated categorically that it intended to sell its defense electronics interests
"in order to pursue core businesses of
lighting, music, and retailing." Now it
has sold its lighting division and
strengthened its defense sector.
Thom says that despite reductions in
defense spending, it expects the markets for surveillance, communications,
and sensors to hold firm. MEL specializes in electronic warfare, radar, and
microwave data communications systems, and will be integrated into Thom
EMI Electronics' Sensors Division.
It could be that Thom got abargain.
MEL is reported to have more than
$150 million worth of orders, but
Thom paid just $19 million for the
whole company. The deal has also
paved the way for Thom to make a
few smart real estate deals. MEL has
modern offices, labs, and plant
outside London; Thom's sensor
subsidiary occupies a60-year-old
building in the western suburbs, so, with land prices
high, selling the old site for
development could recoup
more than the cost of buying MEL.
The SIC deal came as no surprise.
Speculation centered not on whether
SIC would merge with Northern Telecom, but when. This followed the news
that SIC, Britain's third-largest information-technology group, intended to sell
80% of its ICL Ltd. computer subsidiary
to Fujitsu Ltd. of Japan. After that, it was
just amatter of time, the analysts conduded, before the remainder of SIC was
sold too.
Unlike Britain's bloody 1989 takeover
battle, fought tooth and nail between
Plessey Co. and aconsortium formed by
GEC plc and Siemens AG, this deal will
be atranquil affair. The only condition
set was that the sale of ICL to Fujitsu be
completed as scheduled on Nov. 30.
That brought $1.5 billion cash to add to
Sirs fiscal 1989 earnings of $550 million and 1990 first-half profits of $155
million. Both figures include contribu-
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CO-SPUTTERING
FOR THE DEVELOPMENT...

...of advanced layer combinations
The development of advanced multi-layer structures, composite
materials and even alloys not found in nature, requires
systems and processes which provide the highest flexibility
and repeatability.The LEYBOLD L560 and L560 UV excel
for most of these advanced requirements.The various
options for the L560 include load locks, different pump
sets, heaters, substrate bias and separate pre-sputter
shutters to name but afew. True co-sputter capabilities in either RF and/or DC mode allow up to 4layers to
be deposited simultaneously. Magnetron Sputter Sources
from 2" to 5" diameter with adjustability of the angle of incidence and source substrate distance provide the necessary
adaption for almost any process.To learn more, give us acall at
CT 203-741-2267 or CA 408-436-2822.

LEYBOLD TECHNOLOGIES INC.
120 Post Road, Enfield, CT 06082
Westcoast Office: 1876 Hartog Drive, San Jose, CA 95131
Worldwide: LEYBOLD AG, Wilhelm-Rohn-Str. 25, D-6450 Hanau

LEYBOLD

Innovative Vacuum Technology
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tions from IC1's activities. Sales revenues
were $5 billion in 1989, and $3.5 million
for the first six months of 1990.
Divested of ICL, Sl'Cs main businesses fit well with Northern's. Most of the
$1.9 billion 1989 revenues brought in
from noncomputer business derived
from sales of telecommunications transmission systems, ranging from long-distance undersea cables to metropolitanarea networks and digital microwave
link systems. The company also has interests in semiconductors and components distribution and operates a research laboratory, STC Technology Ltd.
Adefense electronics division operates in
the military radio, microwave, and optoelectronics sectors.
In the past three years, STC has also
met with success as adistributor, selling
Northern Telecom DMS-100 digital telephone exchange equipment to Britain's
two national telephone companies, British Telecom and Mercury Communications Ltd. And STC is heavily involved in
mobile communications in the UK, both
as apotential hardware vendor and as a
network operator. STC Technologies Ltd.
and STC Semiconductors together are
developing pocket-size digital radio-telephones based on its Zero Intermediate
Frequency (ZIF) technology under an
$11.4 million contract awarded by British Telecom in 1987.
At the same time, SIC is amajor partner in Unitel Ltd.—one of the three companies awarded licenses to build personal communications networks in the
UK—and Phonepoint, which operates a
public 'Telepoint" service.
In amove that has bemused analysts
and its competitors, Racal Electronics plc
revealed that it is to undergo major corporate restructuring. In effect, the group
is to be "demerged" and split into three
separate entities—Racal Telecom plc, Racal Chubb Security plc, and Racal Electronics' core businesses. These range
from computer-aided design through
navigation systems, radio communica-

tions, instrumentation, military radar, and
avionics. It also has contracts to build
and operate data communications networks for the British government.
Already, in 1988, the group's highly
profitable mobile communications Vodafone operations had been spun off to
form the nucleus of Racal Telecom plc, a
company whose shares were listed separately from those of Racal Electronics.
Now its security division, formed in 1984
with the acquisition of the famous safe
maker and locksmith Chubb Ltd., is also
to be become aseparately listed corporation.
The remaining core electronics businesses will become a privately owned
company following a management
buyout led by current chairman and
chief executive Sir Ernest Harrison. Harrison says the plan is to distribute the 80%
of Racal Telecom shares that are owned
by Racal Electronics Group to its shareholders. Similarly, stock in the new company to be formed from the former
Chubb division will also be issued free
of charge to current Racal Electronics
shareholders.
Officially, the rationale for the scheme
is the "disappointment" felt by the board
of Racal Electronics that its share price
"has consistently failed to reflect the full
value of its 80% shareholding in Racal
Telecom." At the time of the announcement, the relative share prices meant that
the 80% of Racal Telecom was actually
valued at $5.1 billion. By comparison,
despite its $1.7-billion-a-year revenues,
analysts put the worth of Racal Electronics at about $3.9 billion—or, as one puts
it, "a valuation of minus $200 million, a
liability rather than an ave." And that,
they say, could make the group aprime
target for ahostile takeover.
Judgment on whether the move is
sensible or hasty is reserved. "It depends
on whether they are responding to a
shadow on the wall or something more
material," says one electronics industry
analyst. El

Battle winner
To the editor: The extent of Genus
Inc.'s dominance of the total tungsten
CVD equipment market was understated in "ne Tungsten Battle" (November 1990, p. 29). Actually, Genus holds
approximately 60% of the tungsten
market and over 80% of the tungsten
silicide market.

Corrections

Marilyn Lund
Genus Inc.

Digital Equipment Corp.'s Engineers
into Education program (November
1990, p. 37) was inspired by asimilar
program at Polaroid Corp. The attribution was incorrectly reported.
The caption on p. 31 in the December
1990 issue incorrectly identified the
digital oscilloscope shown. It is actually the Logic Oscilloscope from Outlook
Technology Inc. of Campbell, Calif.
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INDUCTORS
PLUG -IN

SURFACE MOUNT
U INDUCTORS
AXIAL
- TOROIDAL.
-INSLATED LEADS

P/CO's

Ultra-Miniature

Power Inductors are ideal for
Noise, Spike and Power Filtering Applications in Power
Supplies, DC-DC Converters
and Switching Regulators.
• CIPL standards available
MIL-T-27/356
• Temperature range —55°C to
+130°C
• All units are magnetically shielded
• All units meet the requirements
of MIL-T-27 (TF5SO4ZZ)
• Minimum possible size
• Split windings
• Inductance values to 20mH with
DC currents to 23 amps
PICO manufactures complete lines of
Transformers, Inductors, DC-DC Converters
and AC-DC Power Supplies
Delivery—
stock to
one week

PICO

Electronics, Inc.
453 N MacOuesten Pkwy. Mt. Vernon, N.Y. 10552

Call Toll Free
IN NEW YORK CALL

800-431-1064
914-699-5514
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Why the cost of harnessing
lofty technology is much less
predatory these days.
Ancient falconers were
the first to see the potential
of harnessing high-flying
technology By the 1970's,
microwave wizards had performed 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 technology down to earth, with anew
generation of low-cost microwave components. In aword,
our technology is going plastic
—for high volume applications.
Now, awide range of highperformance MMICs and devices
Avantek set the standards for
are available in plastic and
surface mount packages. This
advanced microwave technology
is also integrated into avariety
of cost-effective components.

see *di
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Avanteks' broadband microwave amplifiers
sell for as little as $1.00 each.

The shrinking cast of broadliand,

small-signal microwave amplifiers.

Avantek produces thousands
of off-the-shelf products for
the cellular telephone, sat corn,
fiber optics, data corn, navigation, and telecom markets. We
continue to break price/performance barriers with innovative
products—silicon & GaAs semiconductors, LNAs, high power
amplifiers, upconverters, downconverters, laser drivers and
rnultiplexer/demultiplexers—for
many high volume applications.
We also help customers
hold down manufacturing costs
in other ways. We offer the
microwave industry's most extensive 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 asingle prototype. Or deliver awide 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 telephone, VSAT and DBS markets,
we know how to meet demanding 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 7" and 13" tape and reel packaging for
high-volume pick and place manufacturing.

For more information about
how Avantek's new technologies can help your business
thrive in the most predatory
marketplace, call:

OAVANTEK
Putting microwave technology
to work for you.
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1-800-AVANTEK.

A MILLION TRANSISTORS ON A
UNTIL YOU CONTEMPLATE AN

dICROPROCESSOR IS IMPRESSIVE,
;RAM WITH SIX TIMES AS MANY.
The recently introduced

idea of Samsung's commit-

Samsung 1-meg SRAMs

ment to this demanding

have a transistor count of

technology.
Besides the 1-meg slow

6.6 million.
In a day and age when

SRAM, in the main-store

makers of advanced micro-

and buffer areas we'll sample

processors take understand-

next year a 1-meg fast

able pride in the 1 million

static RAM family, and go

transistors on their chips,

into production with a 1-meg

we think it's forgivable

pseudo-SRAM.

for

us

to

be

proud

of

THE SAMSUNG I-MEG SRAM

the vastly greater number

Speedo: 70', 85, 100, 120 ns.

on these SRAMs.

Package type.,: TSOP°, DIP, SOIC.

They're among the most
difficult of all semiconductors to produce, and only

Power rataw: Low low', low, standard.
Organization: 128K x8.

For information on the

a few manufacturers can

1-meg SRAM or our 1-meg

make them.
We offer the 1-meg slow

pseudo-static, write today

SRAM in several speeds,

to

several power ratings, and

Samsung Semiconductor,

several

types.

3725 No. First St., San Jose,

We're currently developing

CA 95134. Or call 1-800-

the part in the revolutionary

669-5400, or 408-954-7229.

package

TSOP packaging.

SRAM

Marketing,

After all, the best way to

All those things—plus

contemplate the 6.6 million

forthcoming high-density

transistors on the part, is to

fast and ultra-fast SRAMs,

get your hands on one.

plus additional slow parts
for main store and buffer
applications—give you an
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SAMSUNG
Semiconductor

1991. © &lemming Semiconductor, Inc., 1990.
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IS THE PARTY OVER?

When Bob Lawrence joined the
railroad nearly 30 years agg he began buying U.S. Savings Bonds for
his retirement. Now he buys them
for his grandkids. "Bonds pay good
strong rates and they're simple to
purchase:' he says. Become the next
Great American Investor. Call us to
find out more.
U.S. SAVINGS BONDS

OR AS LONG AS MANY OF US
will return to the 10%-to-15% range by
can remember, the informationthe middle of the decade.
technology industry has been agrowth
Scenario 3, on the other hand, is
industry. But for the past three years, the
based on the assumption that vendors
haunting question has become, "Is the
fail to solve the three major problems
party over" for this industry?
they now face. Growth settles in at 5%
Some analysts question the ability of to 8% as a result, and the industry
computer vendors to return in the 1990s
implodes. The probability for this sceto the double-digit growth they once
nario coming to pass is 30%.
enjoyed. For users, this translates into
The demand drivers are the key to
whether information technology will
which scenario unfolds. What will they
remain astrategic component of doing
be? Candidates include cooperative probusiness or become a cost-sensitive
cessing, operation automation, netsupport function, such as transportation
worked architectures, and multimedia,
or facilities.
including imaging.
Isee three possible scenarios unfoldThese technologies are obviously
ing in the years ahead,
not mutually exclusive.
each of which carries a
They are all the result of
different degree of probaan evolution in corporate
bility. The first is the constructure away from the
ventional notion that the
complex hierarchies of
recession in the informacomputing resources that
tion-technology industry
once held sway and
is a cyclical indigestion
toward simple,
netphenomenon. Once venworked operations. In the
dors solve the connectivinew corporation, small
ty problem—getting mulgroups work with more
tivendor systems to talk
autonomy and have more
with one another—then
BRUCE ROGOW
responsibility than in the
growth will be restored.
past. They deliver innovaHowever, solving the connectivity
tion, quality, and responsiveness.
problem alone through open systems
If vendors cannot re-architect their
will only compound the profitability
master platforms to encompass the new
and growth problems facing many vendemand drivers, the industry will grow
dors. Open systems tend to be synonyat only 5% to 8%. Senior informationmous with commodity markets. Low
systems managers must realize the
profit margins will make the industry
stakes. Unless they have the courage to
shrink and eventually implode. This
push and partner with vendors, the U.S.
scenario has a20% probability.
information-technology industry will
The second and third scenarios share
begin to resemble the telephone industhe assumption that the industry's recestry as it was between 1925 and 1975. In
sion is not cyclical. Rather, it is the result
short, information technology will
of three developments in the industry:
become adormant industry.
indigestion—too much technology to
The new-age platform will make
assimilate too quickly; alack of connectechnical uncertainty, risk, exposure,
tivity; and alack of new demand in the
and opportunity major issues again.
computer marketplace.
Many new information-systems manScenario 2, which has a50% probaagers were not around for the last
bility, assumes that vendors will sucmigration to anew master platform and
cessfully address all three issues by marmay be caught with their guard down
keting new "master platforms"
this time around. For them we can only
—long-lived major revenue-producing
hope.—BRUCE ROGOW, executive vice
systems to take the place of the IBM president, worldwide analytic resourres,
Corp. System 370 architecture, for
The Gartner Group Inc., Stamford,
example. Under this scenario, growth
Conn.
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OR IS ITJUST BEGINNING?
the mainframe runs at, say, 90% utiliza'1"0 ANALYZE SLOW GROWTH
tion or more for three full shifts, six days
I in the information-technology
aweek.
industry in terms of problems with
However, once the cheap mips that
"connectivity" or the need for new
"demand drivers," whether cyclical or microprocessor-based systems deliver
are put to work in production systems
fundamental—and regardless of the
(as is increasingly being done via downprobabilities assigned—is to miss, comsizing), continuing to pay mainframe
pletely, the essential dynamics of the
prices per unit of performance becomes
industry as it operates today.
"Downsizing," the replacement of economic idiocy.
Traditional mainframe and minicomexpensive, proprietary, traditional mainputer systems cost as much as they do
frame and minicomputer systems with
inexpensive, standardized, emerging because their proprietary architectures,
microprocessor-based alternatives, is operating systems, and networking created semimonopoly franchises for their
the specific cause for vanishing growth
vendors.
Conversion costs kept users
in demand.
locked in, making it posDownsizing is the
sible for vendors to
word Ifirst used in 1985
charge what amounts to
in an International Data
semimonopoly prices.
Corp. research memoranIntense competition
dum to refer to the
among vendors within
replacement of traditional
standards, however, has
mainframe and minicomled to the very low (and
puter systems by microfalling) costs of microproprocessor-based alternacessor-based systems. As
tives. The microprocesthey grow more capable
sor-based systems offer
of replacing minicomputmuch lower price per
er and even mainframe
WILLIAM F. ZACHMANN
unit of performance.
systems, these open sysDownsizing does not
tems will eat into the revenues of tradimean running everything on personal
tional systems; growth in demand for
computers, or even on networked personal computers. The microprocessor- traditional systems will slow.
That is only the beginning. Demand
based alternatives include larger, more
for traditional mainframe and minicompowerful systems as well, from basic
puter systems will begin to fall over the
servers, such as the Compaq Computer
next year. That will be the beginning of
Corp. SystemPro, to large and powerful
the end for them. These traditional syssystems like Sequent Computer's or the
tems are as surely doomed as the
AT&T StarServer.
dinosaurs were 65 million years ago.
Even bigger and more powerful systems built from standard microproces- They will be replaced by much less
expensive systems, including big ones,
sors are on the way that will mn stanbuilt around standard microprocessors
dard operating systems and use
by the end of the 1990s.
standard networking protocols. Over
However, as the traditional informathe next few years, these systems will
tion-technology industry built around
not only match but exceed the processproprietary mainframe and minicoming, storage, and communications capaputer dinosaurs dies out, anew industry
bilities of the largest traditional mainis evolving from the proto-mammals of
frame systems.
the microprocessor revolution. It is to
A million instructions per second still
these that one must look to see where
costs $60,000 to $80,000 on atraditional
the sources of new growth in the 1990s
mainframe system, but as little as $500
will lie.—WILL/AM F. ZACHMANA,
on personal computers. That is economically rational as long as the latter pnesident, Canopus Reseatrb, Duxbury.
Mass.
are used only afew hours aday while
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Sdlucd of American Salle student performance: MrniV Ashlev. Copyright.61artha
Swope. 1967.

Thanks
to the Library,
American dance
has taken great
leaps forward.
American dance is more
popular than ever, and one of the
reasons is The New York Public
Library's Dance Collection.
Choreographer Eliot Feld
says the Library at Lincoln Center is "as vital a workroom as
my studio." Agnes de Mille says,
"the revival of any work is dependent on access to the Library's Dance Collection."
And they're not the only
ones. For dancers and choreographers everywhere, over 37,000
volumes, 250,000 photographs,
and an enormous film archive
have been essential elements in
the renaissance of American
dance.
That's just one way The
New York Public Library's resources serve us. The Library
offers plays and puppet shows
for children, programs for the
elderly and disabled, extensive
foreign language and ethnic collections, and scientific journals
vital to the business community.
Again and again, the Library enriches our lives.

The New York Public Library
WHERE THE FUTURE IS
AN OPEN BOOK

The AMP Z-Pack Interconnection System is ascalable.
high-density board-to-board/
cable-to-board system for
nanosecond and subnanosecond
applications, in 2mm and
.100" grid sizes to accommodate global packaging
requirements.
The fastest members use
stripline technology, introduc-

High-temp materials
for SMT compatibility.
Twin-beam receptacles, 2mm wipe.
Sequenced mating
up to four levels.
2mm veisions
accommodate two
traces between lands.
Stripline versions
isolate pin columns
for 50 ohm interface.
Reliable compliantpin versions available.

ing reference planes between
pin columns to retain maximum pin counts in acontrolled impedance interface.
The design advantages are
immediate: Z-Pack .100" stripline connectors accommodate
250 Ps edge rates with no sacrifice in signal density: four
rows =40 lines per inch.

2mm stripline versions
(500 ps) require just one pin
row for reference, and open
pin field versions in both centerlines handle 1.8 ns risetimes with a3:1 signal/ground
ratio. Standard spacing minimizes board redesign, and
system modules stack end-toend with no loss of signal posi-

tions, offering true form/performance scalability in
Futurebus-like applications.
For more information on
the Z-Pack Interconnection
System, call our Product
Information Center at
1-800-522-6752. AMP Incorporated, Harrisburg, PA
17105-3608.

THIS IS AMP TODAY

For advanced
design and
manufacturing of
complete characterized multi/ayer
backplane systems, contact
AMP Packaging
Systems, Inc.,
P.O. Box 9044,
Austin, Texas
78766, (512) 2445100.

AMA
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IBM TAKES SOI TO NEW LEVEL
S

ay this for silicon, if it's
on the way out it certainly isn't going peacefully.
Even as semiconductor makers fret that their basic material is reaching the limits of its
speed and density, they keep
wringing more performance
out of it.
The latest to do so is IBM
Corp., with its silicon-oninsulator CMOS transistors
with half-micron features,
which it says switches at 33
ps. That is three times faster
than comparable CMOS
devices with 0.5-1.1m features
built on pure silicon, say the
IBM researchers.
IBM's feat, described last
month at the International
Electron Devices Meeting in
San Francisco, was to find a
way to grow virtually defectfree silicon that compares in
quality to the pure material.
After growing alayer of silicon oxide—the insulator—

the IBM researchers opened
lines in the oxide to expose
the silicon beneath. To
deposit silicon along the
lines, they passed achlorine
gas containing silicon over
the wafer (a process called

selective silicon epitaxy).
Along and atop the lines, the
silicon grows in blobs, which
are thinned to 0.1 pm.
IBM won't say when the
process can be expected to
yield commercial parts. 13

Using IBM's new process, this 0.5-µm MOS transistor
was built on silicon-on-insulator material.

De CASTRO EXITS, SKATES SOLIDIFIES CONTROL AT DATA GENERAL...
The anticipated changing
of the guard at Data General
Corp. has come somewhat
sooner than most industry
watchers figured it would
happen. Ronald L Skates,
president and chief executive
officer at Data General, is
solidifying his control of the

troubled Westboro, Mass.,
computer firm after its board
of directors pushed founder
and chairman Edson de Castro, 52, into early retirement
last month.
Skates was de Castro's
choice to take over day-today operations in November

...AS THE FIRM DUMPS ECL 88000 PROJECT

Don't hold your breath
waiting for an emmiter-coupled-logic version of the
Motorola 88000 RISC microprocessor. The ECL 88000
project at Data General Corp.
has been "scaled back," says
an executive at the Westboro, Mass., computer manufacturer, which was work-

ing with Motorola Inc. on a
design for Motorola to fabricate. In fact, the program to
produce this year afive-chip
set that could reach 100 million instructions/s is probably dead. That's because
Motorola's own 88110 will
offer performance dose to
that of ECL. LI

1989 [Elechtmics, May 1989,
p. 129] as de Castro surrendered those duties to
become chairman and chief
scientist.
But few insiders
expected de Castro to depart
this soon, even though Data
General hasn't been profitable for five years.
The company's fiscal 1990
loss was $140 million on revenues of $1.2 billion—down
from $1.3 billion in 1989. A
spokesman said the board
"decided it was time for Ed to
leave the company."
De Castro was one of five
Data General founders in
1968, and had been president from the start until
Slçates's appointment. The
company pioneered 16-bit
minicomputers with its original Nova design. g
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WHY THEY DECIDED
THAT APPLES AND
ACORNS CAN MIX
Why did Apple Computer
Inc. decide to sink $3.2 million into 30% of anew company formed with VLSI
Technology Inc. and England's Acorn Computers Ltd.?
The answer: to avoid paying
royalties to apotential rival.
It all started when Cupertino, Calif-based Apple decided it liked Acorn's reducedinstruction-set processor.
The company won't say
where the device would be
used, but it would be wellsuited for "mobile products
such as laptop computers,
cellular telephones, and electronic organizers," hints Larry
Tesler, Apple's vice president
for advanced projects. However, Acorn, though tiny by
comparison with Apple,
dominates the UK educational computer market. What's
more, along with Ing. C.
Olivetti & Co. SpA of Milan—
which owns 80% of Acorn—
it is attempting to penetrate
both North American and
additional European education markets.
That's getting uncomfortably close to Apple's turf, so
the American company
decided it would be better to
invest in a new partnership
that might earn it some cash
rather than write checks to a
company battling to topple it
from its position atop the
U.S. schools market. The
result is ARM Ltd.—ARM
stands for Acorn RISC
Machine, also the name of
the four-chip Acorn processor. Like Apple, Acorn has
30%. VLSI Technology, the
San Jose, Calif., chip maker
that has been building ARM
parts under license, has 5%,
and investors are being
sought for the remainder. a

Mitsubishi Fast SRAMs

When You Need
Fast Cache.
33MHz 40MHz

50MHz

Reality is, no matter how fast you design your
the M5M5180A can reduce chip count by as much as
50% in an 8K x32 cache memory subsystem.
systems, customers always want them faster. To stay
ahead, you need fast access to ultra-fast SRAM
Mitsubishi's cutting-edge, 0.8 micron CMOS
access times. And, Mitsubishi helps you lead the
technology and mask/bonding wire option let you
cache memory race with fast, 15ns Static RAMs in
interchange/upgrade SRAMs without requalifying each
28-pin SQL DIP
device. So, your
and flat packages. Part No.
Organization
Access Time
Package (all 28-pin)
design and redesign
ns
Mitsubishi's
processes are faster
M5M5178A
8K x8
15, 20, 25
SOJ, Flat Pack, DIP
than ever.
fast SRAMs let
M5M5179A
8Kx 9
15, 20, 25
SOJ, Flat Pack, DIP
Set your sights
you cash in on
M5M5180A 8Kx 8(Latched)
your cache sub20, 25
SOJ, Flat Pack, DIP
on Mitsubishi's fast
system perforStatic RAMs for
mance. Just match memory density and organization
cache subsystems and pick the speed that will get you
with any of the popular industry-standard microproto market quick. And, to get to market in strength,
cessors. You get the speed you need, and use fewer
turn the page. You'll quickly discover our volume
production capabilities.
components. In fact, with its on-chip address latch,
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PRODUCTS

TO WATCH
FDDI: GETTING MORE FOR LESS
A

higher level of integration in Advanced
Micro Devices Inc.'s secondgeneration chip set lowers
the cost of implementing a
Fiber Distributed Data Interface on the desktop.
Priced at $225, the SuperNet 2 chip set makes 100Mbit/s networking with
FDDI viable in aworkstation.
The chips also cut board
space in half.
A singleattachment station can now

be handled by an AT halfcard, says Basil Alwan, marketing manager for the Sunnyvale, Calif., firm.
Power consumption has
dropped from more than 4
W in the first-generation
chips to 2 W, and internal
chip performance is greatly
enhanced by a 400-Mbit/s
memory bandwidth.
The
physical-layer chip implements key parts of FDDI's
station management specifi-

cations, and can drive and
receive signals over either
copper wire or fiber-optic
cable. AMD has created a
common interface between
the Media-Access Controller
and Physical Layer chips so
that existing SuperNet 1
users can tailor products to
take advantage of SuperNet
2 with only minor design
changes. Samples are available now; volume production starts this quarter.

CHIP PRICES FALLING
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$225: Supernet 2
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GENRAD'S HILO 4DESIGN TOOLS SHORTEN ASIC TIME TO MARKET
A new version of the System HILO suite of design
analysis, verification, and
test-generation tools from
GenRad Inc. is said to provide up to 10 times the performance of its predecessor
while cutting memory consumption by afactor of 10.
System HILO 4, available
this quarter for $18,000 per
seat from the Concord,
Mass., developer, provides
faster simulation of application-specific integrated circuits, printed-circuit boards,
and systems.
All the simulation tools
have been enhanced over
HILO 3, including simulation
for design verification, timing analysis through dualdelay simulation, and fault
simulation.

HILO 4's ASIC cell libraries
are said to run simulations as
much as eight times faster
than gate-level modeling,
topping the best foundry
simulators in some benchmarks.
HILO 4 can operate with
the industry-standard VHDL
(VHSIC Hardware Descrip-

VECTOR OPTION

Users of the Teradyne Inc.
Z1800 board tester can add a
vector processor to boost
fault detection on complex
boards containing ASICs,
PALs, and other VLSI devices.
The $30,000 VP upgrade
for the Z1800 series, made by
the Zehntel Systems Division, Walnut Creek, Calif.,
tests devices with up to 2,048
pins.
The VP offers avector function flexible enough to guarantee high coverage of manufacturing defects, such as
stuck-at faults. open, and
shorted pins. 0

HP'S PULSE ANALYZER

$295: Supernet 1in plastic

$300 —

BOARD TESTER HAS

tion Language) or GenRad's
own GHDL.
It is integrated into the
Valid Logic Systems Inc.
Valid Logic User Environment (Value), operating
through Valid's CAE Views,
which provides adirect link
from
the
Valid
GED
schematic to HILO 4. LI

HANDLES RF RANGE
Developers of systems
based on pulsed radio-frequency signals, such as
radar, sonar, and electronic
intelligence units, no longer
need homemade setups to
test their equipment. They
can use the HP 5373A from
Hewlett-Packard Co., Palo
Alto, Calif.
The $30,000 modulationdomain pulse analyzer can
study agile-carrier, chirp,
phase, and similar modulations on pulsed or nonrepetitive signals. The unit sells for
about $30,000; delivery is
four weeks after ordering.

NATIONAL'S NEW LOGIC CAN KEEP UP WITH 50-MHz MICROPROCESSORS
To keep pace with highspeed microprocessors and
memories, National Semiconductor Corp. has extended its FAST line of bipolar
logic devices.
Maximum propagationdelay time for the FASTr 8-bit
octal buffer/line driver

devices is just 3.9 os.
The Santa Clara, Calif. based based chip maker
says that makes them suitable for the highest-speed
signal-busing and clock-distribution applications in 33
to 50-MHz microprocessorbased systems.

ELECTRONICS •JANUARY 1991

28

All logic in the family.
available now, sources 15
mA and sinks 64 mA of drive
current.
A 74FR245 8-bit noninverting transceiver sells for
$2.20 in quantities of 100; a
74FR16245 16-bit noninverting unit is $3.50. 11

The Microprocessor &
License to Create Your
Own Industry
e

ARIZONA

65CO2

GRAND CANYON STALE

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

W65C816P-8
018802B

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

The Western Design Center (WDC)
W65C microprocessors are the core of
some of the world's most popular
microcomputers, peripherals and
video games...and the heart of some
of the health care industry's mos:
important life preserving devices.
In fact, with the largest installed
microprocessor-based technology,
WDC has been the secret to the
success of many of the world's most

your product development into high

WDC's unique licensing agreement
guarantees you total control
over product development,
and proprietary

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

Want the technology that can shift

You can get alicense
to succeed.

manufacturing
information -total control
over your future. You have
Freedom of Manufacturing.
That means you can work
with any one of several
foundries throughout the
world. Plus, you have the
confidence of knowing your
parts are second sourced.

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

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

With aWDC license, you
business arrangement because

Investigate the real secrets
to success.

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

"Founded in 1978, Licensing since 1981."

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

Actual output
20 WATTS

AC to PC
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 afield-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 BI., Los Angeles, CA 90034. Or call
(213) 936-8185.

abbott
WHEN RELIABILITY IS IMPERATIVE:
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ENHANCED-DEFINITION SCHEME THAT'S
COMPATIBLE WILL ADD JUST 5300 TO SET COST

HDTV NO, SU PER TV
AV JACK SHAME

W

HAT DO YOU DO UNTIL
high-definition 1V comes to
the U. S.? If you're achip maker, 1V-set
manufacturer, broadcaster, or cable IV
operator, you watch with keen interest
the five-month test beginning this
month of SuperNTSC—an affordable
and compatible enhanced-definition TV
technology that might well benefit you
long before HDTV becomes areality.
Developed by Faroudja Research Enterprises Inc., SuperNTSC dramatically
enhances the picture quality of TV signals—and does it within the waveform
and channel-allocation specification set
40 years ago by the National Television
Standards Committee. That makes it an
NTSC picture that does not require approval of the Federal Communications
Commission, says Bruce Jones, managing director of Alderbrook Consultants,
the Topsfield, Mass., firm overseeing
the tests. FCC chief engineer Thomas
Stanley has indicated that—as described in technical documentation—
the SuperNTSC is NTSC-compatible it
does not alter the waveform or infringe
on existing channel allocations.
"Every one of the broadcasters involved is theoretically in danger of losing his broadcasting license if this does
not conform to NTSC specfications,"

says Jones. "So you can bet that we are
bloody confident that it does conform." The project is being backed financially by aroster of heavyweights:
Capital Cities/ABC Television, C,omcast,
Continental Cablevision, General Instrument, Newhouse, Scientific Atlanta,
Tele-communictions, Viacom, and Westinghouse Broadcasting.
The tests, to be phased in over a
five-month period, will have three
goals: to prove NTSC compatibility
over all media—broadcast, cable, satellite, VCR, and videodisc; to measure
consumer response to the enhancements; and to introduce SuperNTSCencoded productions to the broadcasters' and cablecasters' product mix. Programs produced using conventional
NTSC technology cannot be postprocessed into SuperNTSC.
Yves Faroudja, president of the Sunnyvale, Calif., company that bears his
name, predicts that the signal-processing chips that implement SuperNTSC
will add just $300 to the cost of aTV
set. At the encoding end, studio cameras will be retrofitted for $5,000
apiece. That's much less than the studio investment of millions estimated
for HDTV [Electronics, June 1990,
p. 66]. However, SuperNTSC prototype
equipment to be used in the trials is
rack mounted and costs many thou-

sands of dollars—a line doubler alone
costs more than $30,000.
The market impact of SuperNTSC
could be enormous and near-term. Approximately 20 million TV sets are sold
each year in the U. S. as replacements,
but only a quarter of them have
screens measuring 25 in. or more.
That's because over-25-in. sets do not
get better picture quality for the additional cost, says Julius Bamathan, senior vice president of technology and
strategic planning for Cap Cities/ABC.
In fact, since the picture is larger, the
shortcomings of NTSC are magnified:
low resolution, cross-color distortion,
and smearing of saturated colors.
SuperNTSC goes along way toward
eliminating those problems. Best of
all, Faroudja says he could shrink the
system to ahandful of chips and have
amarketable product within two years.
In fact, he is working with LSI Logic
Corp. of Milpitas, Calif., on semicustom
designs to do just that.
For its part, the FCC clearly perceives
HDTV as its top priority. Only after an
HDTV system is chosen will it decide
whether it wants to implement an enhanced-NTSC standard such as Faroudja's, because the FCC wants to ensure
compatibility. So Faroudja withdrew
his technology from the competitive
tests being conducted by the Advanced
Television Test Committee in Alexandria, Va., because, he says, the FCC
would not come up with awinner for
two years. This leaves Samoff Laboratories' enhanced-TV system and five
HDTV systems in the test program.
Functionally, SuperNTSC's enhancements fall into three categories: moder-
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ating radio-frequency distortions introduced during transmission; addressing color problems by converting >MSC's color
scheme to red-green-blue; and increasing apparent resolution by line doubling. The scheme will be implemented
modularly as well, and Faroudja says that at least seven
chips will be needed. Existing TVs cannot be retrofitted, he
says, and the picture-enhancement techniques are not appropriate for Europe's PAL or Secam IV standards.
SuperNTSC uses the NTSC standard 4:3screen aspect ratio. Faroudja achieves HDTV's 16 :
9aspect ratio by introducing black bars at the top and bottom of the screen. SuperNTSC has digital sound for which Faroudja would like to
use Dolby Laboratories Inc.'s digital subcarrier scheme, but
for the time being at least has not figured out how this can
be accomplished within NTSC specs.
The interest of IV set manufacturers such as Sony Corp. is
obvious: for a mere $300 more for large-screen sets, SuperNTSC delivers real picture enhancements. Broadcasters
and cablecasters have poured money into Faroudja's work
partly because of the improved picture quality and partly
because it would save them hundreds of thousands of dollars in retrofitting their cameras and studio video postprocessing equipment. "The majority of broadcast-TV viewing
comes into the home over cable," says John Sie, vice president of Tele-Communications Inc.
Testing begins this month in San FrancLsco at Westinghouse's KGO, ABCs IZPIX, and Viacom Cable Corp. In
February, it's on to Boston; in March, to Washington; in
April, to Philadelphia; and in May, to New York. //

Contact-free
soldering and de-soldering
of SMD, DIP and pin grid components and connectors in amatter of seconds with the Leister-Labor "S"
hot-air tool. Electronic control of temperature and air
supply. Over 400 special nozzles available.

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

phone: (201) 938-2700
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THE GOAL IS TO DEVELOP TEST
SCHEMES AND BOARDS TOGETHER

DESIGN DUET
BY JONAH Mcif0D

C

REATING A PROGRAM TO COMPLETELY
test all the functions of aprinted-circuit board is a
fussy, time-consuming process. Worse, such programs are
typically developed after the board has been designed, thus
cutting into time to market. With the advent of concurrent
engineering—performing more design tasks in parallel instead of serially—manufacturers of board testers are looking
to do test development in parallel with board design.
Two automatic test equipment manufacturers now say
they have solved the problem. Hewlett-Packard Co. in Loveland, Colo., offers its new HP3078 system, while the Schlumberger ATE Division, San Jose, Calif., weighs in with its S780
combinational tester.
HP's new HP3078 system is a joint development with
computer-aided-design heavyweight Mentor Graphics Corp.
of Beaverton, Ore. Priced starting at $460,000, this functional
board tester allows test-program development concurrent
with board design. The S780 from Sdllumberger, priced
from $250,000, likewise uses software to move large
amounts of design data into the test-development workstation, thus shortening test-development time.
These testers come into amarket that is at best sluggish
and at worst going negative. HP estimates that the total ATE
market in 1989 was $640 million, says V. V. Ramanan, HP's
market research manager in Loveland. In 1990, the figure
declined 8% to $589 million, and in 1991 it will be fiat.
It's a business undergoing transformation, says Carolyn
Rogers, technology analyst at Hambrecht & Quist Inc. in San
Francisco. "Customers are developing test programs as the
board is being designed and performing checks earlier in
the manufacturing proceççs," she says.
This is exactly what these two new systems do. Jim
Hutchinson, product-line manager at HP, says Mentor
Graphics modified its Quickgrade and Quickfault software
to create two new tools gut accommodate concurrent development of test programs as the designer creates his board
design. As the design engineer generates simulator vectors
to evaluate his design, Hutchinson says, the test engineer
can evaluate the faults detectable by the vector and determine the fault coverage of the vector set as awhole.
Preview, one of two new tools in the HP3078, simulates
testers in the HP3070 family, to show the test engineer how
the vector will operate in a final board tester. The other
piece of software, Fixturing, actually creates the engineering
drawings to build atest fixture for the board to be tested.
In the HP system, the test engineer works with the designer. If there are nodes within the heart of the board that a
vector cannot access, the test engineer can ask the designer
for atest point at the edge connector to access the hidden
node or to change the design to make the hidden point
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Schlumberger's STEW board-test system comes with a computeraided test-engineering workstation to run its software.

accessible from the edge connector.
The Schlumberger S780 likewise
comes with acomplement of software
that runs on acomputer-aided test-engineering workstation supplied with
the system. Linked to adesigner's system via alocal-area network, the CATE
workstation can import schematic and
physical board layout, along with test

vectors and other simulator data.
The CATE software generates test
programs automatically for each standard part and application-specific integrated circuit on aboard. Because the
system is an in-circuit tester, the test
programs are typically created quickly
from those originally developed for the
ASIC or standard VLSI part. I/

MULTIMEDIA

CHIP, BOARD, AND SOFTWARE DEBUTS I/AKE 1991
THE COMING-OUT YEAR FOR MULTIMEDIA

ANOVELTY NO MORE
full-motion live video images;
•New Media Graphics Corp.'s Super
or HIS YEAR MAY WELL BE VideoWindows, a full-function digital
remembered as the one when video/audio board, which uses the PC
multimedia technology graduated from Video chip and sells for 30% of the
an expensive novelty to awidespread price of existing boards;
application on personal computers. A •New Video Corp.'s Macintosh-housed
flurry of activity as 1990 came to a board, to be introduced this spring,
close presages significant strides for based on Intel's DVI standard.
multimedia companies, making the
In addition to these announcements,
technology much more affordable.
some of which came at the Fall ComRecent developments involving the dex show, other multimedia developimplementation of real-time full-motion ments encompass support for the techvideo and sound on aPC include new nology from industry heavyweights
chips, boards, and software. Among AT&T Computer Systems, Compaq
them are:
Computer, and Sun Microsystems, as
•Intel Corp.'s new Digital Video Inter- well as an intriguing hint by Intel of
active chip set, which greatly cuts costs coming software that will ease the asfor board developers;
similation of multimedia technology.
•Chips & Technologies Inc.'s PC Video
David House, president of Intel's Michip, which performs scan-rate conver- crocomputer Components Group in
sion and windowing control to display Santa Clara, Calif., has indicated that
BY LAWRENCE CURRAN
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Control any
IEEE-488 (HP-IB, GP-IB)
device with our cards, cables,
and software for the PC/AT/386,
EISA, MicroChannel, and NuBus.

the company this year will release an
audio-video kernel that will make DVI
independent of computer operating
systems. Intel stole a march on the
Comdex announcements by coming
out aweek before the show with asecond-generation two-chip set that sells
for about $85. It consists of the
82750PB (i750) pixel processor and
82750DB display processor [Electronics, December 1990, p. 51]. Their availability means that all the components
needed for a DVI board that handles
motion video, still images, audio, and
special effects will cost asystem developer about $280—half the cost of existing approaches.
Still waiting in the wings is an imminent announcement from startup Fluent Machines Inc., Framingham, Mass.,
which has undertaken an ambitious approach to full-motion digital video and
sound. The company is expected to
unveil soon ahardware-software combination that will run on OS/2 machines. Details are scarce, but the Fluent system will probably allow
networked PC users to accommodate
several standards, such as JPEG, MPEG,
and DVI, to capture and simultaneously display in multiple windows several
streams of full-motion video and sound
[Electronics, March 1990, p. 80].
Various analysts estimate that the
market for desktop video-conferencing
alone—a primary application for multimedia technology—will grow from
$330 million last year to about $1 billion in 1995. And computer-based
training, now done mostly with analog

video-disk PC stations, could climb
from $300 million in 1990 to $700 million three years from now.
The Super VideoWindows board
from New Media Graphics significantly
slashes the price of aboard for capturing and displaying full-motion video
and stereo audio in awindow of any
size. Where an earlier board from the
Billerica, Mass., company that performs
similar functions is priced at $2,195,
the new board sells for just $695. Other solutions include the IBM Corp. MMotion Adapter ($2,250) and Videologic's DVA-4000 ($2,494).
The Super version runs under Microsoft Windows 3.0 or Hewlett-Packard
Co.'s NewWave 3.0. Martin Duhms,
president of New Media, says the huge
cost reduction stems primarily from the

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.

use of Chips & Technologies' PC Video
device. The chip incorporates "all the
logic of a two-board set into asingle
device housed in a 160-pin package,"
according to Johanna Ohlsson, product
marketing manager at Chips & Technologies' Multimedia Operation in San
Jose, Calif.
The chip sells for about $40; another
$90 worth of components (digitizer
chips, memory, and miscellaneous logic), plus a$20 board cost adds up to
$150 in material cost for aboard that
performs all the windowing, scaling
control, and scan-rate conversion required for video digitizing and display.
PC Video enables programmable
windowing control functions to scale
and position the video window at any
ELECTRONICS *JANUARY 1991
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pixel location on the screen. The
dow can be made to assume any
shape, and can include text and graphics overlays. The chip results in part
from Chips & Technologies' licensing
the windowing approach embodied on
New Media Graphics' original VideoWindows board.
Super VideoWindows is one of a
New Media Graphics multimedia family
that will include aSuper VGA daughterboard, aTV tuner for live television
on a PC, and a JPEG compression
board for video networking and storing full-motion clips on disk.
Back in the DVI camp, New Video
was quick to jump on the second-generation Intel chip set. The Venice,
Calif., firm provides interactive video
hardware and software for the Apple
Computer Inc. Macintosh. Peter Forman, New Video president, says his
company expects to announce afamily
of products based on the Intel i750
video processor this quarter "that are
binary-media-file-compatible with the
IBM PC."
New Video has access to all the DVI
technology under the terms of astrategic alliance. "With New Video's implementation [of DVI], customers will be
able to capture video and author productions on the Macintosh and play
them back on an IBM PC under DOS
and Windows," says Tom Trainor, general manager of Intel's Princeton, N. J.,
DVI operation. He says this will permit
the exchange of binary-compatible video files between those platforms for
the first time. ii
Additional reporting by Jack Shandle

Free:
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Capital Equipment Corp.
Burlington, MA. 01803

At last, an entirely new
approach to clock speed
C&C

Computers and Communications

Get five times faster throughput from NEC K-Series - microcomputers.
As adeveloper of real-time
control systems, you know that
designing in afaster CPU is not
enough. You also need intelligent I/O management for the
best possible system throughput.
NEC's K-Series' microcomputers are perfect for real-time
control designs requiring multitasking, such as automotive
control, ISDN and computer
peripheral controllers.
Peripheral Management Unit"
The K-Series' unique architecture includes arevolutionary
Peripheral Management Unit'
macro service for nonstop
instruction execution while
processing up to 16 I/0 requests
at the same time. By designing
in the K-Series microcomputer,
you can improve your system
throughput by as much as 5X.
The K-Series 8-bit and 16-bit
microcomputers give you arealtime output port; an advanced
counter/timer system; ahighspeed, high-resolution A/D
converter; and many other onchip intelligent peripherals.

Not since the invention of the hourglass has
anyone come up with a more ingenious way
to speed up silicon.
The K-Series provides you
aworry-free upgrade path from
the 8-bit K2 microcontroller
family to the 16-bit K3 devices.
And your future designs will
exploit the power of the lightning-fast 125-ns K6, with realtime operating system in

microcode, and complete K3
software compatibility.
To learn more about the
K-Series microcomputers with
up to 1K bytes of on-board RAM,
32K bytes of ROM/EPROM, and
Peripheral Management Unit
coprocessing power, call now.

For fast answers, call us at:
Australia Tel:03-267-6355. Telex:38343.
France Te1:1-3067-5800. Telex:699499.
Germany Tel:0211-650302. Telex:8589960.
Hong Kong Te1:755-9008. Telex:54561.
Ireland Te1:1-6794200. Telex:90847.
Italy Tel:02-6709108. Telex:315355.

Embedded
Control
01990 NEC Electronics Inc.

Korea Tel:02-551-0450. Fax:02-551-0451.
The Netherlands Tel:040-445-845. Telex:51923.
Singapore Te1:4819881. Telex:39726.
Spain Te1:1-419-4150. Telex:41316.
Sweden Tel:08-753-6020. Telex:13839.
Taiwan Tel:02-719-2377. Telex:22372.
UK Tel:0908-691133. Telex:826791.
USA Te1:1-800-632-3531. Fax:1-800-729-9288.

K-Series and Peripheral Management Unit are trademarks of NEC Electronics Inc.
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ALL IN
units—if
Photo Research
it works
can
through
inspectlunch.
nearly Simply
1,000
ADAY'S WORK
program your specifications for brightness, color FOR THE
and geometry. The PR-950 applies precisely those
standards to every monitor, terminal or television it
P1 950
checks, over and over and over again...with unpreceIn asingle 8-hour shift, the PR-950 from

dented accuracy and repeatability.
It can be used on-line for production applications—enabling an
operator to adjust and align units. Or, it can be used as afinal
inspection tool—providing adetailed test
report for each unit before shipment.
And the PR-950 keeps track of
everything— for Statistical Process
Control or trend analysis.
Speed. Accuracy Repeatability
Flexibility. Traceability All in a
day's work for the PR-950.

PHOTO RESEARCH®

The light Measurement Ample'
Division of icometionomm

9330 DeSoto Avenue, P.O. Box 2192, Chatsworth, CA 91313-2192 USA
(818) 341-51M FAX: (818) 341-7070 TLX: 6e-1427 Cable: SPECTRA
All trademarks are property of Kollmorgen.
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STIFF TARIFFS
PUT ON CASSETTES
eacting to the complaints
Rof European suppliers,
the Brussels-based European
Commission has slapped stiff
antidumping tariffs on compact cassette imports from
Japan, South Korea, and Taiwan. For Japan, the tariffs
amount to 22.4%; for South
Korea, the figure is 19.4%; and
for Taiwan, the impost has
been set at 2.4%.
But European manufacturers are only partly mollified.
Although they say that they
are pleased with the EC's
reaction to their complaints
and to the problem of what
they term "unfair imports,"

European compact cassette
makers say the tariffs are not
high enough.
For its part, Germany's
BASF AG says that because
the dumping margins are as
high as 80%, the punitive tariffs are too low. What's more,
during the long period—
about two years—that it took
the EC to process the complaints, European manufacturers were forced to suffer
severely.
Meanwhile, the EC has not
yet decided on tariffs on
imported tape material needed for compact rassette production. For some time,

easy for Japanese
competitors to get
around the tariffs on
complete imported
cassettes.
For that reason, European produce's have included the tape
material in their
dumping
charges

several
Japanese
firms have been producing
cassettes for European markets in EC countries using
tape material from Japan.
That, says BASF, makes it

filed with the EC. Understandably, they are hoping
for a decision in their favor
"so that fairness again reigns
in the marketplace." 11
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PHILIPS SETS UP
SEMICONDUCTOR
DIVISION

Philips International NV has
established a new product
division for its semiconductor
activities. The troubled Dutch
company believes that the
realignment will enable it to
better react to the rapid
changes in this competitive
market.
Formerly part of the Components product division,
these activities are now combined in the Semiconductor
product division, which was
established up Jan. 1.
The new division encompasses the Integrated Circuits and the Discrete Semiconductors business units.
Heading the new division is
Heinz W. Hagmeister, who
was formerly responsible
for Philips's global IC activities. The division employs
about 25,000 people worldwide. /3

EAST HAS BIG DEMAND FOR SEMICONDUCTORS, WITH USSR LEADING

If you want to sell semiconductor components to East
Europe, you're in the right
place at the right time. The
experts have been saying
that demand is stung there,
and now Axel Hartstang,
sales and marketing director
for Central Europe at
Motorola Inc.'s European
Semiconductor Group in

Munich, has the 1989 figures
to back them up.
As expected, the strongest
demand—for some $900
million worth of semiconductor parts—was in the
Soviet Union. Ranking a
rather distant second and
third were East Germany and
Yugoslavia with $200 million
and $103 million, respective-

GERMANS INHERIT INTERSPUTNIK FACILITY

The unification of West
Germany and the former
East Germany has made the
"new" Germany not only the
possessor of Soviet-built
weapons systems such as
MIG aircraft but also, by
virtue of East Germany's
membership in the Warsaw
Pact, a participant in the
East's international satellite
organization Intersputnik.
Germany's access to this
satcom network is at present

via a satellite ground station
in Neu-Golm, near Berlin.
Through this facility, satellite
communications can be
established with all East
European countries as well
as Algeria, Syria, Yemen,
Iraq, the U.S., Canada, Cuba,
and Nicaragua. The service
connects Germany also to
such places as Afghanistan,
Vietnam, Cambodia, North
Korea, Laos, Mongolia, and
China. 11

ELECTRONICS •JANUARY in

37

ly. Next came Poland and
Hungary, with about $41 million each. Finally, there were
Czechoslovakia, $20 million;
Bulgaria, $11 million; and
Romania, $4 million.
That's alot of potential, but
tapping it will not be all that
easy, Hartstang cautions.
There are at present essentially three barriers to doing
business in Fast Europe: the
recession resulting from converting from a command
economy to one that's market-driven, financial problems, and the Cocom rules
that restrict sales of many
strategic components to Fast
Europe.
But in the longer term,
Hartstang adds, suppliers in
the West may do well if they
invest in resources to develop East European markets,
look at cooperation and joint
ventures, augment distributor networks, and support
expansion of customers in
the West. U

Did you hear about
the optical attenuator
that fell from the sky?

It hit the ground running.
"Roger, Falcon 20, you're cleared for
landing. Braking action advisory
Ice on the runway" The veteran
pilot of the cargo plane had landed
at Link Field before, but the tower's
report was acold reminder that the
airstrip ended in a75-foot cliff.
On touchdown, the jet skidded out
of control. Within seconds, it shot
off the cliff like aski jumper and
tumbled down the steep embankment, cargo flying in all directions.
Minutes later, rescue teams were
helping the pilot and co-pilot from
the wreckage. The pungent smell
of jet fuel filled the ah; so crews
sprayed fire-retardant foam on
everything. Including an HP optical
attenuator which was on its way
to acustomer.
Two days later, our customer
received the instrument. Fbstering
little hope, their engineers ran routine tests anyway The optical attenuator not only survived, it passed
all specifications.
Stories like this underscore why
engineering managers give HP the
highest rating for reliability And
we're always improving. Our Total
Quality Control program has
increased the quality of our products ten-fold over the last 10 years.
So, when design and manufacturing
productivity are at stake, rely on HR
Because you never know when
you'll have to hit the ground running

There is abetter way.
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You'll Find Our New Study
On Locating In Nebraska
Electrifying.
If you're agrowing electronics
manufacturer, our new publication entitled
Profit Opportunities for Electronics
Manufacturers is for you. This study highlights the benefits of operating in Nebraska,
including: lower manufacturing costs,
among the lowest industrial electrical
costs in the U.S., and performance based
tax incentives for new investment and job
creation in the state.
For your FREE copy, contact:
Dennis Hall, C.I.D.
Area Development Manager
Nebraska Public Power District
P.O. Box 499
Columbus, NE 68602-0499
Or call 1-800-282-6773

1\1 Nebraska
Public
Power
District
Powerful Pride in Nebraska
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por-phase soldering--will also be evaluated, says lçathy
eimmil
Johnson, director of research and development at Hexacon
Electric Co., Roselle Park, NJ. Both Johnson and AT&T's Guth
have been involved with the IPC's CFC initiative.
The result of the testing, however, is unlikely to be asingle CFC replacenient. CFCs have become popular partially
because they are relatively inexpensive, but also because they
are very mild chemicals that can be used with awide range
of electronic components without damaging the polymer,
plastic, or elastomer packaging. But their cost advantage is
quickly slipping away, if not already gone. Taxes on CFCs in
the U.S. have made them less attractive than they once were.
"Their cost has doubled, tripled, and quadrupled in a few
years," says Laura Ttubini, associate director of the Georgia
Institute of Technology's Manufacturing Research Center. "So
the financial deadline might be the overriding one."
Nevertheless, on the horizon looms aworldwide ban of
CFCs adopted by 23 nations and referred to as the Montreal
Protocol. Based on 1986 usage, CFCs must be reduced 20%
by 1993, 50% by 1995, 85% by 1997, and 100% by 2000.
The IPC's three-phase approach to the problem began by
benchtnarking the performance characteristics of conventional solder fluxes and pastes that were cleaned with CFC 113,
which is aspecified military cleaning product. This paved the
way for meaningful comparisons of alternative technologies.
Phase 2started in the summer of 1989 and evaluated seven
cleaning alternatives—such as semiaqueous and aqueous
cleaning—using the same boards, fluxes, pastes, and test protocols as in Phase 1. Six of the seven products submitted for
testing demonstrated that they are at least as good as CFC 113,
says AT&T's Guth.

T

HE NO-CLEAN FLUXES TO BE TESTED IN PHASE
3are aline of products with much lower solids content. The idea is that if less flux residue is left behind there is
no need to remove it. Noting that fluxes remain chemically
active after the soldering process, Hexacon's Johnson does
not totally subscribe to this theory. Some fluxes can be left in
specific applications and under specific circumstances, she
says, but "we ought to look at them as low-solid fluxes that
may not have to be cleaned."
The testing and evaluation—not to mention the Pentagon's review process prior to altering the specification—will
not happen overnight, however, and in the meantime other
alternatives are being used. Within the realm of vapor-cleaning technologies, there are two CFC alternatives, says Alvin
Schneider, director of assembly-chemical research and development at Alpha Metals Corp., Jersey City, NJ. One approach
is based on hydrochlorofluorocarbons (HCFCs) and the other
on chlorinated ethane. HCFCs have been developed by both
DuPont Co. and Allied Chemical Corp. Neither has marketed
a product, but Allied has announced it will build an HCFC
production plant.
HCFCs ueate fewer ozone problems than CFCs, but they
do contribute to ozone depletion. As a result, the environmental community has reservations about them. The 23
nations supporting the Montreal Protocol announced last
spring in London that HCFC use should be discontinued by
2040 at the latest and by 2020 if at all possible.
The other vapor-cleaning alternative-1,1,1 trichloroethane—is in much the same position as HCFCs. It, too, is
easier on the ozone layer than CFCs, but it has been targeted
ELECTRONICS JANUARY 1991
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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 playing agame of catch-up. With the introduction of
Release IV, 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
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Best of all, OrCAD introduces ESP
ESP is agraphical environment designed specifically for the electronic designer. Software tools
appropriate for different stages in the design
process are now linked together to form aseamless flow of information. This easy-to-use framework 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 telephone number below and we'll send you afree
demonstration disk.

• Expanded memory capabilities

OrCAD

e
I

"MI»
IBM
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»hi»
BM»

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
CIRCLE 187

r

for 100°/o phase-out by 2005.
The most promising CFC
alternatives come from outside
the realm of vapor cleaning.
These include semiaqueous
cleaning, in which the residues
are dissolved with a solvent
and then rinsed once or more
with water; aqueous cleaning,
in which the flux is either water
soluble or can be cleaned with
adetergent; and no-clean techniques, in which specially formulated fluxes are used.
Setniaqueous cleaning can
be used on rosin-based fluxes, says Alpha Metals' Schneider.
They are based on terpines—a readily biodegradable chemical derived from the skin of oranges. Alpha and Petroferm
Inc., Femandia Beach, Fla., both market terpine-based cleaning agents. The terpine is combined with a surfactant, in
which the residues ate emulsified so they can be washed
away with water. After rinsing, the water can be recyled for
several months, while the terpine can be skimmed off the top
layer of the emulsified mixture.
Aqueous cleaning technologies split into two classes:
water-soluble fluxes and rosin-based fluxes that can be
cleaned with detergents called saponifiers. These concentrated alkalines are added to water, says Schneider. "Since rosins

Active Airborne ECM
Power Management

•Multibeam Mini TWT (HVPS)
•Signal Processor (LVPS)
•RF Processor (LVPS)
•Uninhabited Fighter Application

Ferranti Venus
399 SMITH STREET, FARMINGDALE, N.Y. 11735
(516) 293-4100 •TWX: 510-224-6492 •FAX: 516.752-7976
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are mildly acidic, dieemi
resuk
is awater-soluble, soaplike
product that can be
washed away." Saponifiers
have one big drawback:
they have to be discarded
after every 8to 16 hours of
production, which means
AEROSOLS
ETC HANTS,
high cost and more waterSTERILANTS
treatment equipment to
12%
purify the water. The
cleaning equiment is similar to that used in semiaqueous cleaning.
Water-soluble fluxes are
less expensive than those used with saponifiers, says Schneider. But they exhibit more corrosive properties and require
extremely effective cleaning equipment in order to minimize
component failure due to corrosion in the field.
The last—and by most accounts most promising—alternative is not to clean at all. "Cleaning alternatives are going to
drop by the wayside," says Hexacon's Johnson. 'Why spend
thousands of dollars on capital equipment if there is an alternative of a no-clean operation?" Companies attending the
Carnegie Mellon Research Institute's Solder Paste Symposioum last November showed "a great deal of interest in noclean fluxes, since they use much less hazardous materials
and are less expensive. That is, they eliminate the entire cleaning process," says Margaret Nasta, a Carnegie Mellon
Research Institute scientist.
At the same time, most electronics producers are not ready
to change technologies without evidence that what is left on
the pc board has no long-term negative effects on product reliability. No-clean techniques are already being used by such
consumer-electronics manufacturers as Thomson Consumer
Electronics in Indianapolis, says Nasta. However, "people in
the military and industry seem to be suspicious of consumerelectronics results because the products have limited life spans
and do not need to meet strict specifications," she says.
What's more, no-clean technologies have limitations of
their own, says Hexacon's Johnson. 'They don't work like
high-solid rosin fluxes, and you have to know how they differ and when they are appropriate."
One area where no suitable solution has been found is
multichip-module connections, says Nasta. The reason is that
the solders and temperatures used in multichip modules are
much different from those used in pc boards. Alternative terpine- and water-soluble fluxes either decompose or evaporate at the high temperatures that are used with this technology. "If there is something commercial out there, no one has
sent me any," Nasta says.
Using no-clean fluxes also calls for much better equipment
to apply the flux. On the one hand, enough flux must be
applied to assure agood solder bond, but not so much as
might leave execssive residues that could cause failures later.
AT&T has developed alow-solids fluxer that accurately controls the amount of flux deposited and is marketing it to other
companies, says Guth. In fact, AT&T has implemented a
number of the alternative solutions—some for more than a
decade. 'We started using water-soluble fluxes in the early
1980s," says Guth, "and we helped develop the terpine-cleaning process with Petrofemi." Il
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Time och9ose aGraphtec.

Places to go, things todo...
Career success means making accurate and informed
decisions. But how do you
stay informed without spending all your time running tests
and studying specifications?
\
The answer is simple. Stay with
amanufacturer you can trust to have
both the latest technology and most reliable equipment. And if you're talking about
plotters, recorders, or digitizers, that manufacturer
is Graphtec.
Our track record speaks for itself. Over 40 years

experience in building
precision instrumentation.
Satisfied customers in more
than 40 countries worldwide.
» Technical achievements which
indude breakthroughs in thermal recording technology. And
, the simple fact that many Graphtec
'fnachines are still rendering accurate,
dependable service after decades of use.
So when you've got a job to do and ambitions to satisfy, don't get flustered. Save yourself
time and worry by choosing a Graphtec. It's the
reliable choice.

F11.
11111111119
_
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MC5500
Note GritohtPc dIgitIrers arr not

available in

the U.S.A.

Recording the past...
...Plotting the future

GRRPFITEC CORPORATION

MAIMEMI

503-10 Shinano-cho, Totsuka-ku, Yokohama 244, Japan
Tel: (045)825-6250 Fax: (045)825-6396
U.S.A.: American Graphtec, Inc. Tel:(714)454-2800 Fax:(714)859-2800 Australia: Southern Graphtec Pty. Ltd. Tel:(02)748-4888 Fax:(02)748-4882
U.S.A.: Western Graphtec. Inc. Tel:(714)770-6010 Fax:(714855-0895 United Kingdom: Graphtec (UK) Ltd. Tel:(0270)625-115 Fax:(0270)626-733
Europe: Graphtec Europe GmbH Tel:(040)511-5059 Fax:(040)511-9155
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fro 71 aGlobewide 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 you 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 Ayutthaya Province, Thailand. At Oki,
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
Oki works hard to be apart of each

OK.I

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., Ltd.

Oki Semiconductor Group

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

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

Oki Electric Europe GmbH
Hellersbergstra,Je 2,4040 Neuss
Germany
Tel: +49-2101-15960
Fax :+ 49-2101-103539
Telex:8517427 OKI D

Oki Electronics
(Hong Kong) Ltd.
Suite 1801-4, Tower 1
China, Hong Kong City, 33
Canton Road., T.S.T. KLN,
Hong Kong
Tel:+852-7362336
Fax:+852-7362395
Telex:45999 OKIH HX

OKI

ELECTRONIC DEVICES

Oki Electric Industry Co., Ltd.
Tokyo, Japan
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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 measured positions of stars over the
years. Compelled to look further;
he found the difference to be
greater than what could be attributed to error and analyzed it.
Hipparchus
Hipparchus realized that the position
of the stars was actually shifting at aconstant
rate, year after year. This was later shown to be
caused by the Earth slowly wobbling like atop
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 communications. Anritsu supplies reliable test equipment for sophisticated R&D, as well as daily
maintenance, in wire, radio and optical communications systems.
Advancing on the leading edge of these
technologies, Anritsu provides practical answers for any testing need.
Continue the
tradition of pioneering with Anritsu.
MP1608A 5GHz Pulse Pattern Generator

Anritsu
ANRITSU CORPORATION

10-27, Minamiazabu 5-chome, Minato-ku, Tokyo 106, Japan
Phone: Tokyo 03-3446-1111, Telex: J34372
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1991 WORLD MARKET FORECASTI

1991: The Year of
Living Dangerously
MODEST GROWTH OF 9.5% IS EXPECTED WORLDWIDE, BUT
THE CRYSTAL BALL HAS NEVER BEEN CLOUDIER BY JACQUELINE DAMIAN
's a bad year for forecasters. `We
tried [to project growth figures for
1991] and couldn't come up with
any consensus," says Mark
Rosenker, vice president of public
affairs at the Electronic Industries
_Association in Washington. And
that pretty much sums up the uncertainty surrounding the annual Elecimmics
market forecast. In almost every market
category, in almost every country surveyed, analysts and executives alike are
hedging their bets. Everyone is anticipating growth in worldwide consumption of electronic equipment and components in 1991. But no one is
confident predicting just how much.
Recession has struck parts of the
world, including the UK, Canada, and
100 —
Australia, and
first-quarter
results on top
of a down
80 —
final quarter
of 1990 will
60 —
undoubt
58
40 —

20 —

32

Computers
and office
equipment

edly show the U.S. is technically in recession, too. The Japanese juggernaut is
slowing, and a Europe poised on the
brink of economic unification also has
the recessionary jitters. Add to this the
Persian Gulf crisis and the forecast becomes doudier still.
"I think we're waiting to see what
this recession is all about, whether it's
going to be short and shallow or long
and deep," says John Hatch, vice president of the American Electronics Association in Washington. "Some of our
member-company executives are saying things are pretty good; some are
saying the opposite."
The wobbly forecasts for 1991 come
on the heels of very modest growth in
1990. Based on eight-month figures, the
EIA shows a 3.5% growth rate for the
U.S. electronics industry last year. AEA
numbers are slightly better: 4%.
Japanese growth was 6.2%, and Europe
also had ayear of generally low growth.
`The electronics market is chaotic and
subject to rapid change," says Joe Lassiter,
vice president of assembly, test, and electronic design automation at Teradyne
Inc. in Boston In such an environment,
he says, "suppliers must be agile enough"
to turn on adime and
exploit new pockets
of growth.

And indeed, some vendors are doing
exactly that. Each of the five broad categories Eleartmics surveyed this year—
computers, communications, consumer
electronics, semiconductors, and capital
equipment—shows fast-growing segments that will help boost overall 1991
sales figures. But in many other segments, especially the traditional market
drivers, most bets are off. The uncertainty is such that in one critical business—semiconductors—analysts'
growth projections ping-pong from 15%
to 3% for 1991.
Taking all these considerations into
account, and assuming no war in the
Middle East, the Electmnics forecast projects growth of 9.5% overall in 1991,
bringing worldwide electronic equipment and components markets to $635
billion. The computer sector will rise a
healthy 12.4%, to $200 billion, led by
brisk sales of workstations. Communications will post gains of 12% to 15%, to $76
billion, with the greatest growth anticipated in Europe as the newly liberated Eastern-bloc countries scramble to modernize
their communications infrastructures.
Semiconductors are a tougher call.
Buffeted by afree-fall in the price of dynamic random-access memories, vendors find themselves unsure of how
much production to bring on line until
they have a better sense of what the
OEMs are going to do. For
their part, the OEMs are

Communications
Consumer
Semiconductors

U.S.
JAPAN

MAJOR
WORLD ELECTRONICS
MARKETS IN 1991
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Capital Equipment,
Test, CAD/CAE
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dithering between two choices: ganging
up several cheap 1-Mbit DRAMs or
holding out for asingle 4-Mbit part, in
the hope that prices for the larger devices will likewise plummet once they
move into volume production.
The best guess is agrowth rate of
about 6%, bringing the semiconductor
industry to $46 billion worldwide.
Consumer electronics will toddle
along at low-single-digit growth worldwide, to $64 billion. In the U.S., sales of
a few hot items, such as camcorders,
will fuel an overall 4% market rise. The
outlook is better in Europe, where Eastern consumers hungry for electronic
playthings will help propel 6% to 8%
growth. Japan should see just 3%
growth as the next generation of products, such as digital-audio-tape players,
reach for atoehold in the market.
Finally, the weakest performer is
capital equipment, acategory that embraces the engineering tools and highpriced machines needed to build integrated circuits and other electronic
products. This sector—which includes
semiconductor production equipment,
test gear, and design-automation
tools—always suffers in recessionary
times, as the industry postpones bigticket purchases. It will remain essentially flat at $20 billion. The remaining $229
billion is in such areas as industrial and
military electronics and components.
All the clouds in this year's crystal
ball underscore the fact that the globalization of the electronics industry is
more than just abuzzword. Softness in
any one geographic market sends shivers down the spines of producers
halfway around the world.
For U.S. manufacturers, "the major
trend [of 19901 has been an increase in
exports," says Pete McCloskey, president of the EIA. "Sales to domestic users
were almost flat. Three quarters of the
3.5% uptick we recorded was in exports."
McCloskey, who was basing his estimates

on eight-month figures for 1990, notes
that this kind of situation "needs a
2.000 —
strong international
1.000 —
market to continue.
If the international
800 —
economy
stays
600 —
strong, it will con400
tinue to pull ex200
ports out of us."
to3
100
But can the in50
ternational econo10
my stay strong if
—
the U.S. falters?
1900
Statistics from Am"
erica's main trading
partners—including Japan, the UK, Germany, and France—show that the percentage of exports to North America has
grown significantly since 1980. As aresult, Asian and European economies are
more sensitive to aU.S. recession than
they once were.
Japan is already feeling apinch. Inflation and unemployment are up, corporate profits are down 5%, and the
Ministry of International Trade and Industry expects capital spending to rise
just 2.5% this year. That's a big drop
from the 16% to 20% upticks of the past.
In electronics markets, Japan had a
lackluster 1990. The overall 6.2%
growth rate suffered from the trouncing
of MOS memory prices and the resulting flat performance of the components
sector. In 1991, analysts expect amodest rebound: 8% growth in equipment,
to $155.52 billion, and 9% in semiconductors, to $19.5 billion.
In Europe, the picture is mixed. Germany, of course, is buoyed by the October unification of Fast and West, and
electronics executives in that nation anticipate ablossoming of demand in virtually all sectors as the five new eastern
states clamor for much-needed electronic equipment. The gains are especially notable in data processing, set to

BY 2000, THE WORLD'S
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rise almost 12% in 1991, and in telecommunications, due for increases up
to 20% in some sectors.
The Gulf crisis, with its inflationary
push on oil prices, should not have an
important effect on the French economy,
thanks to France's 500/0 reliance on nudear energy. Analysts expect French consumers to continue buying computers
and other electronic gear. But OEMs expect some hesitation on the part of large
corporate accounts until the Gulf crisis is
over. As a result, the electronics sector
will see arise of about 5% this year,
down four more than Wo last year.
The picture is shakier in Italy, which
is 80% dependent on imported oil.
Therefore, analysts expect amere 4% rise
for Italian electronics produc-us, with the
best petformance in the consumer and
telecom sectors.
In the UK, electronic markets were
depressed in 1990, except for telecom,
where aboom helped offset the poor
performance in other sectors. But 10%
inflation combined with new personal
taxes held consumer spending way
down, and the recession led businesses
to postpone buying decisions. Better
growth is anticipated in 1991, though it
will still be small: from $44.3 billion to
$45.3 billion overall. 12

This Electronics forecast is substantially different from those we have traditionally published each January. Those reports included extensive tables
showing breakdowns of electronic products in minute detail. We have dispensed with those tables this year. When Electronics began publishing this forecast nearly 30 years ago, it provided arare service, because there were few market research organizations doing similar work. With the growth- and sophistication of such organizations, whose primary business is reporting andforecasting unit shipments and revenues, we understand that most of our readers rely on them to provide such detailed data. Accordingly, our focus this year is to report on major trends. We drew upon the considerable resources of
several organizations to augment the reporting with their estimates of unit shipments and revenues, and we wish to thank those firms for their assistance.
They include: American Electronics Association, Associazione Nazionale Industrie Elettrotechniche ed Elettroniche, BIS Mackintosh Ltd, Computer and Business Equipment Manufacturers Association, Dataquest Inc., Dataquest UK, Electronic Industries Association, Elsevier Advanced Technology Ltd, Gartner Group Inc., Groupement des Industries Electroniques, Hambrecht & Quist Inc., In-Stat Inc., International Data Corp., Malcolm
McIntyre Consultancy, Nomura Research Institute Ltd., Semiconductor Industry Association, Technology Research Group Inc., VLSI Research Inc.
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The Greatest Growth
Is on the Desktop
WORKSTATIONS, HIGH-E\D PCs, AND NONSTOP SYSTEMS PROPEL
12.4% OVERALL GROWTH IN THE COMPUTER SECTOR BY LAWRENCE CURRAN
aybe it's time to rethink ucts this year to reach $48.9 billion—an briskly to meet the special needs of ongrowth rates in the comput- increase of 15% over 1990's $42.5 billion.
line transaction-processing applications.
er industry. A decade ago, it
One niche that remains well ahead OLTP systems are expected to grow 20%
would have required a of that pace, however, is computer- this year, four about $36 billion worldmajor stretch for anyone to aided software engineering, which is wide to $43.2 billion, according to Hamfind comfort in 12.4% year- bounding ahead at arate of more than brecht & Quist Inc., the New York and
to-year growth. That's 50% in seats installed and 62% plus in San Francisco securities firm.
where it looks like 1991 will come in revenues. That's the view of Tony PicarMainframes will grow faster than they
after all the spreadsheets have been di, director of the application develop- did last year, too, although an improvemassaged, and it doesn't seem too bad.
ment tools service at International Data ment from 2% to 5.5% is hardly meteoric.
What many economists exAnd there won't be much to
pect to be ashort recession in
cheer about in supercomputers
the US., with its related downor minicomputers/midrange
turn in purchases of capital
systems.
Supercomputers
equipment, accounts for slugshould inch up almost 15%,
gishness in some segments.
but from avery small base—
And certainly the explosive
$1.7 billion to $1.9 billion—
growth of the 1960s and 70s is
while midrange systems creep
gone forever. That's when it
7% to $33.6 billion. So says
was normal, first for the miniDoug)as Crook, senior analyst
computer sector and then for
at Dataquest Inc., aSan Jose,
personal computers, to roar
Calif., market research firm.
along like bullet trains, registerThat scenario extends internaing growth rates of 40)/o plus
tionally, with few exceptions.
per year. Perhaps new norms
The big battleground for
should be adopted that conhardware suppliers is on the
sider an increase in the value
desktop, as the focus of corpoof worldwide shipments of
rate computing continues the
the major hardware sectors Although mainframes will rebound in 1991, minicominexorable shift from data cenfrom $142.2 billion to $159.9 puters will overtake them in revenues for the first time. ter and departmental computbillion apretty fair year. If you
ing to widely distributed netconsider that sluggish, so be it, but the Corp., the Framingham, Mass., market worked end users. But mainframes will
computer industry is maturing, and research firm. Picardi estimates that make acomeback this year. The intro12%-to-15% growth is more typical than CASE installations have zoomed from duction last year of the IBM System/390,
30% to 40% in mature industries.
an installed base of about 20,000 in along with new mainframes from AmAs has been title for several years,
1984 to more than 380,000 worldwide dahl, Hitachi, and Fujitsu [Electrortic,
engineering workstations will easily top last year. 'The reason for the fast growth November 1990, p. 54], will spur amarthe industry average, producing 30% or of CASE is that you can finally do some- ket segment that either has declined or
more in revenue this year than they did thing with it," Picardi says. "It's not just a barely grown in recent years.
in 1990. PCs also will do better than the diagramming tool anymore. CASE algoJim Cassell, vice president of the
average, registering growth of more rithms are efficiently written and the large computer market service at the
than 15%. So will software. The Com- code that's generated is good."
Gartner Group in Stamford, Conn., says
puter and Business Equipment ManuContinuously running computers, flatly that the IBM announcement of the
facturers Association in Washington which can be mainframes or mini/ System 390, its related Es/Woo procesprojects revenue from software prod- midrange systems, are also selling sors, and aslew of software last SeptemELECTRONICS •JANUARY 1991
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ber is the most important introduction in the computer industry since Big Blue rolled out the
360 in 1964. Cassell expects
IBM to ship more than 400 serial numbers by year's end, with
each serial number encompassing one to six processors. "Demand outstrips supply now,
and the only way IBM can
screw up the second half will
be if they can't deliver the 9000
processors," Cassell maintains.
A broader perspective
comes from Crook of Dataquest, who estimates mainframe
sector growth from $30.6 billion
in 1990 to $32.3 billion this year,
or 5.5%. He characterizes the
year as one of modest growth in
unit sales but flat in real dollar
growth. Crook says the lagging
mainframe market of recent
years is attributable to users
waiting for IBM's System/390
With that done, "things can resume at anormal clip," in Crook's view.
The midrange/minicomputer market
is searching for a new identity. Crook
believes it's "in complete turmoil because so many distinctly different technologies are rushing into the segment."
Those include PC-based local-area networks, multiuser Unix machines,
386/486-based computers, as well as
traditional minis. He estimates the 1990
midrange market at $31.4 billion, which
will grow by some 7% to $33.6 billion
this year, including servers.
Companies that relied primarily on a
proprietary minicomputer product line
for their sustenance are struggling
through aperiod during which they've
had to augment those lines with open
systems—usually multiuser Unix machines—that have far lower profit margins than their proprietary families.
Data General Corp. in Westboro,
Mass., reflects the adjustments facing
these companies. DG hasn't been profitable for five years, and revenues have
bounced back and forth between $1.2
billion and $1.3 billion during that time.
But Stephen Baxter, vice president for
corporate marketing, is encouraged by
how well the firm's reduced-instructionset-computing Aviion workstation family has taken off. Avüon, which uses the
Motorola 88000 RISC microprocessor,
doesn't come close to matching the

company's proprietary Eclipse MV line
in revenue production, but Baxter says it
zoomed from zero to $100 million in fiscal 1990—its first full year of shipments.
A strong niche in the midrange segment is in OLTP, or continuously running computers, used in applications
where no downtime can be tolerated,
as in processing stock purchases, bank
automatic teller machine transactions,
and airline reservations. The OLTP market is growing at some 20% per year, or
twice the rate of the overall computer
industry, says Hambrecht & Quist's J.
Neil Weintraut, an analyst in the San
Francisco office. He says OLTP is"becoming the computer industry's leading
market opportunity in the 1990s."
The brightest star in the computer
galaxy for the last few years and afew
more to come is engineering workstations, with analyst estimates of 1991
growth rates ranging fionr 26% to 40,
4).
These powerful desktop-computers-in-anetwotk are taking market share from
PCs, midrange systems, and perhaps even
mainframes. When 1990 numbers are finally tabulated, they should also show
that more RISC-based than CISC workstations were shipped for the first time.
The move to RISC technology "is an
overwhelming trend" in workstations,
says Vicki Brown, vice president for systems research at IDC. Brown says RISC
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workstations amounted to 56.5%
of unit shipments in 1990. And
the beat goes on: RISC processors will account for 78% of the
workstations installed this year.
That share will add up to $6.8 billion in atotal workstation market
worth $10.3 billion worldwide.
By 1994, Brown projects that few
CISC units will be manufactured:
96.5% of the units shipped will
use RISC processors. As for RISC
processor types, Brown looks for
the Sun Microsystems Inc. Sparc
and MIPS Computer Systems
Inc. architectures to continue to
dominate in workstations.
Not surprisingly, Andy Nilssen,
product line manager for entry
Sparc systems at Sun in Mountain
View, Calif, doesn't quartet with
that assessment. But he isn't as
quick to agree that RISC workstation shipments overtook CISC last
year because of the blurring of distinctions between workstations
and PCs equipped with 32-bit processors.
"I guess RISC did overtake CISC, but
PCs and workstations have collided and
worked into each other's turf, although
Iquestion the definition of a workstation," Nilssen says. It usually connotes a
networked desktop computer powered
by a32-bit processor. But the PC-workstation competition "gets aheck of alot
more interesting when you consider 32bit 386- and 486-based PCs."
Nilssm acknowledges that Sun and
other workstation vendors face keener
competition from PC manufacturers.
"But guess what," he adds, "they're getting more competition from us, too." He
points out that because of the
386/
386SX/486-based PCs, users with
32-bit applications "will look at the desktop hardware they have and ask which
architecture has the most entrenched
software base to meet those applications." Nilssen believes the answer will
come up Sparc most of the time.
Despite all the talk about PCs built
around the Intel 80386, 80386SX, and
80486—and certainly that's where the
PC growth is—there's surprising life left
in the 80286. Bruce Stephen, director of
PC hardware research at IDC, estimates
that although shipments of 286-based
machines peaked last year, they will account for more unit shipments this year
than any other microprocessor outside

DATA PROCESSING
the Apple Computer Inc. world. That
number will top 8million, down from
9.1 million machines last year but still
ahead of the 386 or 386SX
Taken together, however, the 386SX
(about 5.4 million) and 386 (4.9 million)
will eclipse the 286 in a1991 worldwide
PC market that Stephen projects at $80.9
billion—up 15.5% from last year. As for
the 486, "it's just coming out of its first
year of shipments," which reached
about 133,000 machines, Stephen says.
But that number should really take off
this year to more than 630,000 machines, ¡DC projects.
For his part, Michael Swavely, president, North America, at Compaq Computer Corp. in Houston, says the U.S.
market for PCs used in businesses (not
including home computers) began to
slow in mid-1989, and remained slower
than expected all year. "Going into
1990, our expectations were for growth
in unit shipments between 5% and
lay.," Swavely says, "but it looks like the

rate will be more like 5% to 6%." He adds
that entering this year, Compaq's expectations for the U.S. are again 5% to lovo.
The international picture is brighter.
Swavely, who also acts as corporate director of sales and marketing, looks for
unit shipments to grow 15% to 20% this
year in Western Europe, and to top 20%
for the Pacific Rim, induding Japan. It all
averages out to agrowth in worldwide
unit shipments of PCs for this year of
about 15%, he says. The laptop category
is "one of huge growth," although
portable PCs of all kinds add up to just
12% to 15% of the worldwide market,
Swavely estimates.
As for operating systems, DOS still
dominates in shipments of Compaq
PCs, which are based on the 286, 386,
and 486 processors. "DOS still is the vast
majority of what we ship," he notes, accounting for 90% of unit shipments.
OS/2 is a minuscule 1% to 2%, with
Unix or Novell's Netware making up
the remaining 8%. El

AStrong Year in Germany,
Lower Growth in Japan
"With this wait-and-see
Internationally, 1991 will
INTERNATIONAL policy a thing of the past,
see solid growth in most nations in the computer sector, with stellar customers are again making clear decisions regarding computer purchases,"
performance especially in Germany.
Annual growth rates of around 10% Ressner says. New ordering plus equipment needs for a technology-hungry
have been common for West Gereastern sector will push the market back
many's computer and office equipment
up again in the second half of 1991. The
market, but now analysts expect asud11.5% spurt predicted should bring Gerden jump. The October 1990 unification
of West and East portends a1991 rise of many's computer market, including
software and services, to $18.5 billion.
11.5% for the united country.
Services and software now account
After West Germany's computer marfor 40% of Germany's computer market,
ket rose about 10.7% in 1989, consumption dipped abit in 1990 to just above with services claiming the major portion. This trend will accelerate in the fu10%. That brought the 1990 market to
roughly $16.6 billion, induding software ture. The fastest-growing hardware secand services. Two reasons account for tors are professional PCs with price tags
over $2,500 and midrange systems sellthe slight decline, says Jochen Ressner,
ing for up to $65,000. These sectors will
senior marketing analyst at Unisys
see growth of more than 20% in 1991.
GmbH in Sulzbach, Germany: cusFueling it are the rising computing
tomers held back orders waiting for new
power that "small" midrange systems
systems from market leader IBM Corp.,
and users kept tighter reins on invest- offer and their growing acceptance as
an indispensible tool for handling jobs
ments in view of uncertainties surroundin offices and factories.
ing the date of German unification.
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For all the good prospects for PCs
and small systems, the mainframe sector
isn't hurting, either. But its increase is
smaller—less than 10% ayear. Contrary
to the trend in most other countries,
however, mainframes are getting apowerful boost from the rising application of
networking, says Siemens AG computer
analyst Harald Wunderlich. "Networking
will keep giving mainframes apush in
the years ahead," he says.
The rest of Europe reports mixed expectations. The French computer market should not be especially affected by
the current general economic slowdown and the Gulf crisis because
France depends less on foreign oil than
its neighbors do. "French business has a
healthy reserve of cash and a solid
economy to count on," says Thierry Dumont, an analyst with International Data
Corp in Paris. The market for data-processing and office equipment is expected to rise about 10%, to $17.5 billion.
The PC segment should see healthy
growth, probably at the expense of
minis and mainframes, as networking
mushrooms. Dataquest Inc. predicted
last summer that growth would be
about 15% for PCs, says PC analyst Mary
Tonnaire in Paris, but she is prepared to
revise that down to 13% or so under the
current circumstances. PCs probably
represented about $2.6 billion in 1990.
The trend for connectable PCs fuels
demand for laptops, most analysts
agree. Notebook PCs will be one of the
high-growth products, although most
observers feel it is too early to provide
revenue forecasts. Philips International
NV of the Netherlands and Bull SA,
France's national-champion computer
manufacturer, are both preparing to
market new notebook products.
As elsewhere, minis and mainframes
have been hurt by PCs. IDC analyst
Jonathan Portch predicts just 5% growth
in these segments. 'We lopped 24,000
units off our 1990 estimate for France,"
says Portch, "largely because of inroads
made by networked PCs." Pouch thinks
there will be some resistance to the networking trend because of the large installed bases of Bull and IBM computers,
both of which had only proprietary systems until imently. "Big companies like
banks, with mission-critical systems that
can never go down, aren't eager to retrain staff to use new systems," he says.
Because Italy will be relatively more

oundary Scan. Doi* panic.
Boundary Scan is coming. The standard is set.
It's avery complex issue. And you can't ignore it.
But don't worry.
GenRad's been working out solutions with many of
the leading-edge proponents and users of boundary
scan design concepts.
As aresult, the GR228X and GR275X Board Test
Systems are designed to support boundary scan testing based on the IEEE 1149.1 standard.
Owners of these GenRad systems can look forward to
boundary scan without fear of system obsolescence.
If you're ready for anew way of thinking about boundary scan, request your copy of "Perspectives On
Boundary Scan Impact on Board Test Strategies."
Call 1-8004-GENRAD in the U.S., or the GenRad office nearest you in Austria,
Canada, England, France, Germany, Italy, Japan, Singapore, Switzerland.
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banks, with mission-critical systems that
the years ahead," he says.
can never go down, aren't eager to reThe rest of Europe reports mixed exgrowth in most nations in the computer
train staff to use new systems," he says.
pectations. The French computer marsector, with stellar performance espeBecause Italy will be relatively more
ket should not be especially affected by
cially in Germany. Annual growth rates
affected than France by the business
the current general economic slowof around 10% have been common for
slowdown and the Persian Gulf crisis,
down and the Gulf crisis because
West Germany's computer and office
France depends less on foreign oil than investments in information technology
equipment market, but now analysts
are expected to slow. 'There is considits neighbors do. "French business has a
expect a sudden jump. The October
erable preoccupation" with those situahealthy reserve of cash and a solid
1990 unification of West and East portions, says Roberto Taranto, director of
economy to count on," says Thierry Dutends a1991 rise of 11 .5% for the united
the Teknibank research fum in Milan.
mont, an analyst with International Data
country.
After West Germany's computer mar- Corp in Paris. The
market for data-proket rose about 10.7% in 1989, consumpcessing and office
tion dipped abit in 1990 to just above
_711_
OLTP :A HOT
10%. That brought the 1990 market to equipment is expected
to
rise
about
10
0
/o,
roughly $16.6 billion, including software
INTERNATIONAL MARKET
and services. Two reasons account for to $17.5 billion.
The PC segment
the slight decline, says Jochen Rüssner,
senior marketing analyst at Unisys should see healthy ir
growth, probably at
GmbH in Sulzbach, Germany: custhe expense of minis
tomers held back orders waiting for new
systems from market leader IBM Corp., and mainframes, as
and users kept tighter reins on invest- networking mushI
L
ments in view of uncertainties sturound- rooms. Dataquest Inc.
predicted
last
summer
ing the date of German unification.
"With this wait-and-see policy a that growth would be 11__
thing of the past, customers are again about 15% for PCs,
making dear decisions regarding com- says PC analyst Mary JI
puter purchases," Riissner says. New or- Tonnaire in Paris, but
dering plus equipment needs for atech- she is prepared to renology-hungry eastern sector will push vise that down to 13%
the market back up again in the second or so under the curhalf of 1991. The 11.5% spurt predicted rent circumstances.
should bring Germany's computer mar- PCs probably repreIii
ket, induding software and services, to sented about $2.6 billion in 1990.
$18.5 billion.
The trend for conServices and software now account
I!
nectable
PCs fuels defor 40% of Germany's computer market,
with services daiming the major por- mand for laptops, most
The Italian data-processing and office
analysts agree. Notebook PCs will be
tion. This trend will accelerate in the fuequipment market will probably reach
one of the high-growth products, alture. The fastest-growing hardware secthough most observers feel it is too early about $2.2 billion this year.
tors are professional PCs with price tags
Financial results at the 150 largest
to provide revenue forecasts. Philips Inover $2,500 and midrange systems sellcompanies in Italy—by far the biggest
ternational NV of the Netherlands and
ing for up to $65,000.
These sectors will
Bull SA, France's national-champion investors in information technology—
see growth of more than 20% in 1991.
are all down this year, creating aholdcomputer manufacturer, are both
Fueling it are the rising computing
ing pattern in equipment purchases.
preparing to market new notebook
power that "small" midrange systems
Carmaker Fiat SpA is cutting producoffer and their growing acceptance as products.
tion. But none is feeling the effects of
As elsewhere, minis and mainframes
an indispensible tool for handling jobs
the slowdown more than Ing. C. Olivethave been hurt by PCs. ¡DC analyst
in offices and factories.
ti & Co. SpA. Its profits fell 40% in the
For all the good prospects for PCs Jonathan Portch predicts just 5% growth first semester of 1990, and analysts are
in these segments. 'We lopped 24,000
and small systems, the mainframe sector
waiting to see new products that will
units off our 1990 estimate for France,"
isn't hurting, either. But its increase is
says Portch, "largely because of inroads help stop that slide.
smaller—less than 10% ayear. Contrary
Olivetti is weak in the laptop segmade by networked PCs." Portch thinks
to the trend in most other countries,
there will be some resistance to the net- ment, perhaps because Italians have not
however, mainframes are getting apowyet begun to use computers at home.
working trend because of the large inerful boost float the rising application of
Massimo Moggi, acomputer industry anstalled bases of Bull and IBM computers,
networking, says Siemens AG computer
alyst with the research firm Nomos Sri in
both of which had only proprietary sysanalyst Harald Wunderlich. "Networking
Milan, points out that the fall of the dollar
tems until recently. "Big companies like
will keep giving mainframes apush in
Internationally, 1991 will see solid
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Analog Devices
delivers mixedsignal technolo
that meets todays'
most demanding
specifications.
ANALOG
DEVICES
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It Looks Like Another Year
Of Double-Digit Growth
I\ ARECESSIONARY ECO\014Y, PRODUCTS THAT DELIVER
PRODUCTIVITY GAINS WILL SHI NE BY JACK SHANDLE
global and local economic variables in
down in capital spending, says consultlooks like another good year for
communications is the sea change in
the vendors of communications
tant Les Denend, formerly an executive vice president at 3Com Corp., Santa
what constitutes telecommunications
equipment and services, regardClara, Calif.
traffic. Fiedler believes that 1991 might
less of whether there is a U.S.
"Purchasing managers will hold off be the year in which data traffic in the
recession. Worldwide growth in
U.S. exceeds voice traffic for the first
and we will be affected," he says.
revenues will vary from region to
time for high-bandwidth business users.
"There will be aqualitative shift toward
region, but should be in the range
completing those investments that will
Increased use of voice-compression
of 15% for telecommunications and 20%
technology will partially account for the
add productivity to the existing base as
for data communications. Total revtransition from 80% voice—that is, priopposed to installing new networks."
enues will hit at least $76 billion and
vate-branch-exchange traffic—in 1984Regional variations will play a big
may go much higher.
86 to just 40% in 1993-95.
role—and not just because of the variaIn the U.S., the growth rates of some
More importantly, data traffic will
tions in growth potential due to existing
highfliers, such as local-area-network
become increasingly segmented and that
infrastructures, says James Fiedler, execadapter cards, will moderate, in part
segmentation will reflect the way corpoutive vice president of Timeplex Inc.,
because growth is calculated on an
rate America computes. The number of
Woodcliff Lake, NJ. In telecommunicaincreasingly larger installed base each
front-end processors and cluster contions, the tariffs imposed by national
year. Other star performers, such as
trolleis used in mainframe-based hierarchitelecom authorities will be akey deterintemetworking equipment (including
cal architectures will drop steadily while
minant to growth in 1991. For example,
bridges and routers), will enjoy robust
direct connections to LANs via wide-area
in the 2.048-Mbit/s Ti market in
growth: around 25% in the U.S., 40% in
networking services and tariffed metEurope, "privatization in the European
Europe, and 50% in Japan and the Far
Community countries will change tariffs
ropolitan-area networks will grow 23% by
East, where the existing base is very
and accelerate growth even above its
1993-95, says Fiedler. Two relatively new
small. Sales of equipment implementing
data types—compressed and full-motion
25% levels of last year," he says.
the 100-Mbit/s Fiber Distributed Data
video—will also make their presence
But along-term trend that transcends
Interface will be growing like gangknown this year. By 1993-95,
busters in the U.S. especially,
video will constitute 10% of all
but it is starting from abase
traffic, he says.
of near zero.
100%
VOICE
The trend toward proporCommunications has beCENTRALIZED HIERARCHICAL DATA
tionately more data in corpocome the lifeblood of corpoDISTRIBUTED DATA
VIDEO
rate communications is also a
rations around the world, so
trend toward more bandthe argument goes, and
width, says Steven Levy,
recession-era buzzwords
senior technology analyst at
such as "downsizing" and
Hambrecht & Quist Inc.,
"productivity gains" play
New Yolk. 'We are in the fax
well with decisions to install
period now and we are
communications gear that
headed toward video," he
delivers more productivity
says, "and all these new data
bang for the buck. This is
types are bandwidth hogs."
not to say that macroecoThe movement is clearly
nomics will not have an
0%
991
1994
1985
from Ti to Sonet (for Syneffect. For example, the netSOURCE: TIMEPLEX INC.
A. WHITE
chronous Optical Network)
working market is now so
large that it cannot help but For high-bandwidth business users, 1991 will be the year and from copper wire to
fiber. "Voice processing will
be affected by any slowwhen data traffic for the first time exceeds voice.

ATA TAKES OVER
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Faster.
In the disk drive market,
you've got to be fast
—in both performance
and time-to-market.
That's why seven of the
top 10 disk manufacturers rely on Analog

AD9060 & A71—The fastest 10-bit

Devices for mixed-

and 12-bit monolithic A/D converters,

signal components.

respectively. The AD9060 guarantees
encode rates up to 75 MSPS for
unparalleled dynamic performance.
The AD671 is twice as fast as any
other 12-bit monolithic, converting in under 0.5 ¡is, thanks to our

Tap into 25 years of experience at our high-speed and mixed-

high-speed mixed-signal ABCMOS

signal design seminars. You'll learn new techniques that'll get

process.

your applications to work more quickly, and you'll get design
manuals that put all this information right at your fingertips.

AD9712 —The only 12-bit, 100 MHz
D/A converter on the market. Ideal
for high-speed video and direct
digital synthesis, its low glitch and
low harmonics combine to deliver
a spectrally pure output waveform.
Perfect on-time
delivery—it's our goal ana at 97%
we're getting close, thanks to our
continuous improvement process
based on Total Quality Management.
Over 150 TQM teams make the customer and quality improvement the
focus of our entire organization. A
focus that gets translated into not

ADSP-2101 —Talk about fast—this

just catchy slogans, but real ruction.

DSP microcomputer executes a1024point FFT in only 2.26 ms. That's
faster than other DSPs that operate at
almost twice the clock rate. And since

Our Spectrum CAD Tool is 100

our entire ADSP-2100 family is code

times faster than traditional

compatible, your rode will run fast on

SPICE programs, so it makes

all of our DSPs.

quick work of mixed-signal
ASIC design cycle time.

Today, Analog Devices offers more high-performance mixed-signal
components than anyone else. And we get them to you fast. So if you want
mixed-signal ICs that'll help you design faster performing products, from
acompany that'll help you get your product to market faster, call us
at 1-800-262-5643.
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be increasingly used as a front end to
access computer data systems," says
Levy. "But Iam not forecasting the end of
voice. It will continue to grow, but not as
fast as data."
Ultimately, says Levy, the communications market will see continuousspeech, voice-recognition technology
that is speaker-independent serve as
front-end data systems, but that is not in
the near future. In the meantime, Levy
says he expects voice processing—
which includes voice-messaging and
voice-response technologies—to continue to grow by leaps and bounds.
Worldwide, the increase will be from
$1.1 billion in 1990 to $1.4 billion in
1991 and then 20% to 25% ayear.
A more traditional indicator of overall
growth in telecommunications is the Ti
market Viewed regionally, it will grow
fastest outside the U.S., says Timeplex's
Fiedler. "Growth in the Far Fast will be in
excess of 300/43," he says, "but frankly, that
is because it is working on asmall base.
In Europe, we see growth well over 20%,
with both infrastructure and tariff issues
involved. My forecast assumes tariffs will
converge as Europe approaches [economic unification in] 1992. The worry
point is the UK—inflation and the value
of the pound sterling. Germany will be
super because of East-West unification."
Fiedler pegs Ti in the U.S. in the "high
single digits or low teens."
Revenues from shared-network services should grow 12% to 15% worldwide because of the increasingly global
nature of corporate business, says
Ronald Bamberg, vice president for
business development and planning at
BT Tymnet, San Jose, Calif. BT Tymnet
operates in 20 countries, he says, and
finds that most firms do not have the
resources to set up what amounts to
numerous private networks with leased
lines. Instead, they are using hybrids:
leased-line private networks where traffic is heaviest, and shared networks
such as those offered by Tymnet in
other places. "People have found that
they had made alarge investment just to
become network operators," says Bamberg, "and they are turning away from
private networks."
The IAN market is starting to cool off,
but only ['loin an incremental perspective:
no more 40%-plus growth rates for this
maturing industry. William Redman, avice

president of the
Stamford, Conn.based
Gartner
Group's Networking Research Division, expects LANnode equipment
revenues in the
US. to grow 27%
in 1991. Revenue
soultes indude the
interface card, server, software, and
bridge/ router hardware. Some $5.1 billion
in LAN-node revenues are forecast for
1991—up from $4 billion in 1990.
The march toward a connected
desktop will continue, Redman says,
with 54% of the 31.2 million business
personal computers networked in 1991,
compared with 45% of 26.5 million PCs
in 1990. The percentage of networked
PCs will grow to 73% by 1995.
A radical reapportionment of market
share of operating-system software will
begin in 1991 spurred by Microsoft
Corp.'s new LAN Manager strategy, contends Redman. The software giant's
August 1990 decision to aggressively
enter the LAN market rather than
depend on business partners will eventually end Novell Inc.'s dominance.
Redman expects Novell's 60% share in
1990 to drop off linearly to 30% by 1994
as LAN Manager's share grows to 22%.
Connectivity equipment—namely,
local bridges, remote bridges, and
routers—will outstrip the overall LAN

market significantly in all three global
regions, says Randy Ferclal, marketing
director for Retix Inc. in Santa Monica,
Calif. Only 15% to 20% of LANs are now
interconnected, he says, while up to
50% need to be.
In the U.S., local-bridge sales revenues will grow at a40% rate through
1991 and then moderate to the 10%-to20% level. Remote-bridge sales will
grow at 25% and then drop off because
of bridge/router products that have
more functionality. Route's will grow at
45% in 1991, then moderate.
European IAN markets lag behind
those of the U.S. by about three years,
so Ferdal expects "explosive" growth in
sales of bridges and routers there in
1991: up to 50%. In the Far East, he
notes, Japanese companies installed lots
of LANs in 1989 and the interconnection
market—although small in absolute
terms—could grow 40% to 50%. The
worldwide market for internetworking
products is $400 million, he says. CI

Europe Looks Forward
To Robust Growth
In Germany, the potenClearly, the heaviest action
in communications in 1991 will INTERNATIONAL tial in what used to be East
be outside the U.S. The opportunities Germany is impressive, with the capital
are particularly good in anewly united available from the former West Gerunification is the
Germany. On the other hand, the many. October's
British are nervous over an upcoming impetus pushing the 1991 market for
round of deregulation, while the out- some equipment—like public telelook is mixed in France and Italy. And phone and data-switching systems—a
in Japan—where cordless phone ship- whopping 20%. Consumption of other
ments should double—analysts antici- gear, such as private switches and fax
terminals, is expected to go up a
pate 100
/o growth in the market.
ELECTRONICS •JANUARY 1991

60

Better:
Picture this—a PC monitor that
offers the same color and clarity as
a high-end engineering workstation
costing as much as 20 times more.
Our pin-compatible RAM-DAC is
literally redefining the low end of
the PC monitor market.

ADSP-2111 —Better integration on
the best architecture in the industry.
Adds an 8/16-bit host port to the two
serial ports, timer, hardware companding and memory already on the

Marball. Original image courtesy of University
of California, Davis.

ADSP-2101. And like all our DSPs,
it's got fast, flexible arithmetic, wide
dynamic range and a single cycle
fetch of two operands (on- or offchip). Plus it's code-compatible with
the rest of our DSP family, so what's

'Try, try again' is acostly way for manufacturers to find the best design

written today will be useful tomorrow.

solution. So to help ow customers find answers to tricky problems
the first time around, technical application engineers are just a
phone call away. In some instances, they're even located right on
the customer's premises.
IBM

ADV7141 —Our new Continuous Edge
Graphics

After analyzing semiconductor suppliers, many of the leading
3scilloscope

RAM-DAC gives users of

standard low-end color monitors bet-

and spectrum analyzer manufacturers chose

ter graphics on their PCs. Graphics

Analog Devices for their mixed-signal components. One reason

that are virtually the same as those

is our ability to deliver high performance at high levels of inte

produced on expensive engineering

gration —for example, our AD640, which replaces a chain of

and scientific workstations. It does

discrete log-amps for higher accuracy.

this by eliminating jagged edges,
providing photo-realistic colors and
shading, and displaying text comparable to a300-dpi laser printer.

AD75028 —This custom ASIC passes
the test for a top automatic test
equipment manufacturer. Serving the
function of 21 separate 12- and 8-bit
With our motion control ICs, several major aircraft companies are staying right on course. High reliability and
accuracy are hallmarks of our 2S80,AD598 and the rest of our nearly 400 defense-qualified products.

D/A converters and providing on-chip
static RAM, it also has seven channels
of level setting (other monolithics

Today Analog Devices offers abetter line of high-performance mixedsignal components than anyone else. And no one has abetter record for
reliability or more experience in analog, DSP and mixed-signal ICs. If you
want mixed-signal components that'll help you design better products, the
best thing to do is to call us at 1-800-262-5643.
Continuous Edge Graphics Matrademark of Edson Laboratories.

CIRCLE 198

only have four), and can automatically
remove gain and offset errors.
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TELEX SYSTEMS

CABLE-TV CONNECTIONS

o

r1

VIDEOTEX

1000s OF UNITS

tors—the Department of Trade and
Industry and the Office of Telecommunications—plan to throw the nation's
communications services wide open.
K 5T G ER AN
The nation will gain at least athird, and
possibly a fourth, national telephone
network operator. It will also add as
72 MILLION
many as 150 local telephone service
operators, because cable TV franchise
2.2 MILLION
holders will have to provide fiber to the
700
STATUS 1997
home as acondition of their licenses. At
the same time, operators of "telepoint,"
L ISTATUS 1991
cellular, and personal communications
600
networks are expected to be actively
encouraged to provide competing
500
"wireless telephony" radio tails to
ci)
domestic and business telephone users,
as well as pursuing their business of
400
0
380
360
attracting mobile customers.
LIJ
_J
To compete, the existing carriers—
300
300
British Telecom and Mercury Commu(i)
nications Ltd.—will rush their plans to
0
3
introduce high-speed communications,
200
•
<
cr
including ISDN, and continue to press
8
w
_I
o
for the right to carry broadband signals
100 _ MIL<r7)3
68
over switched fiber networks and to
LION
LL
2
23
complete international ISDN connec0
°H
tions. Corporate telecom users will also
0
25
1.7
10
be allowed to resell spare capacity on
SOUR'...E GERMAN MINISTRY OF POSTS AND TELECOMMUNICATIONS
their digital switched networks, while at
the same time being offered wireless
private branch exchanges and localrespectable 10(0 to 15%, also partly a sector, another major contributor to area networks to reduce the running
result of unification. With 16.5 million above-average growth for Germany in costs of their internal phone systems.
Despite all this activity, the UK
1991 is the opening of East Europe.
people, the former East Germany has
just 1.8 million phone subscriber lines; That means abigger market for trans- telecommunications markets should
pick up a mere 2% growth over the
by comparison, there are 27.6 million mission systems, microwave networks,
$9.85 billion attained in 1990, says Ken
and
telephone
and
data-switch
gear.
for West Germany, with a population
Wilson
of Elsevier Advanced TechnoloAll
told,
these
growth
stimulants
plus
only four times greater.
The phone density on the basis of Germany's continuing efforts to digitize gy Ltd. of Oxford. After that, all is amyshouseholds is 16%, versus 97% in West its nation-spanning array of switches tery. For 1992 the UK telecommunicaGermany. What's more, in East Ger- should propel the country's 1991 mar- tions industry could be rolling in
many there are 1.2 million households ket for communications equipment 8% sales—if the latest round of deregulation takes the predicted form.
waiting for a phone versus none in to 100/r) over the previous year's level.
Elsewhere in Europe, France's marWest Germany. There are just 2,500 fax That would push the market to about
ket
for public telecommunications
$7.35
billion
in
1991.
So
even
as
comsystems, 6,000 data-terminal connecremains
Europe's largest and the most
petition
stiffens
and
profit
margins
tions, and 17,000 telex machines operatshrink, the mood of German communi- advanced after Britain's. Worth about $1
ing in the former East Germany.
billion out of atotal 1990 communicacations executives is one of optimism.
Now that the two Germanys are one,
tions market of $7.9 billion, it is expectIn
Britain,
on
the
other
hand,
comall this is going to change. German teleed to grow about 5% in the coming
munications
executives
are
a
bit
nercom authorities have earmarked some
$36 billion to expand and modernize vous. Seven years after the nation's pub- year. According to Dataquest Inc.,
the communications system between lic telephone services ceased to be the France has 27 million phone lines, with
monopoly of British Telecom, a new 700/o of them already served by digital
now and 1997.
The upshot is big business. The round of liberalization and deregulation exchanges. Now, public network
industry will leapfrog right into the latest is about to take place. It could mean a provider France Telecom proclaims that
technologies available, installing fiber- gold rush, but all the uncertainty con- it will reach 100% ISDN installation by
optic communication lines, high-speed nected with it is keeping growth esti- the end of 1992.
"The French economy may slow
mates bearish—like 2%.
telefax systems, and digital switches.
Britain's telecommunications regula- down abit, but there is no reason to
Besides atechnology-hungry eastern
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Cheaper
SOUNDPORT DACs— We've made
these DACs cost-efficient by making
them complete with output amplifier,
reference and digital logic interface.
Perfect for high-fidelity digital audio
and mufti-media applications, these
mixed-signal ICs achieve SNRs as
high as 108 dB and THDs as low as
More gadgets for

0.0025%.

less money, and make
it work better—that's the
only way to survive in consumer
electronics, the most competitive market
there is. That's why three of the top five Japanese

AD712 —If you're working in profes-

electronics firms rely on us to meet their mixed-

sional audio and compact disc ap-

signal needs in applications ranging from CD players to

plications, you'll like the sound of

video cameras.

this—an IC that combines two highperformance op amps in one compact
package. You get low offset voltage
We're far from your locel component boutique. Over

and low input bias currents coupled

half of our S540 million in revenues comes from inter-

with superb transient response, ambi-

national sales. And with manufacturing and stocking

e

ence, clarity and dynamic range.

facilities on just about every continent, getting products to
you quickly is a snap. Plus multiple manufacturing facilities
allow us to take advantage of the right talent and processes for
the job at hand.

ADSP-2105 —High performance DSP
at an incredibly low price. So low, in
With billions of dollars in annual sales at stake, the

fact, you can now consider DSP in a

video game market is anything but child's play. One

host of new applications. And since

leader in this market found that with our DSP they

it's pin-compatible with the ADSP-

could create more realistic and interactive games.

2101, and code-compatible with all of

As a result, they're driving away with a bigger share of

our other DSP processors, upgrading

the market.

is easy and inexpensive.

Today Analog Devices offers more cost-effective solutions to your higheormance mixed-signal needs than anyone else. Solutions that are surprisiffordable, whether they're available off the shelf or developed for a
application. To find out more about how we can help you develop
more efficiently, or for afree copy of our recent Mixed-Signal
'the paper, call us at 1-800-262-5643.
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ns,Inc..OneTechnologyWay,P.O. Box 9106, Nonvood, MA 02062-9106. Headquarters: (617) 329-4700. Offices and applications support available worldwide.
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INFORMATION CENTER
Use the postage-paid card on the facing page;
circle the number of each company you would like to know more about.
ACCOMMODATIONS
1-Best Western—Join Best Western's
Gold Crown Club.

10 disk manufacturers rely on Analog Devices for mixed-signal components.

DISPLAYS
CAE CAD SOFTWARE
101/102/103/106 -Aldec—CAE Technology Report.
187 -OrCAD—Release IV: the limits are
gone.

25 -Fujitsu—The first 16-gray-scale VGAcompatible fiat-panel display with flickerfree screen, higher contrast, and awider
viewing angle.

COMMUNICATIONS

228 -Nebraska Public Power District—You'll find our new study on locating in Nebraska electrifying.

MANUFACTURING TOOLS
COMPONENTS
203 -AMP—The AMP Z-Pack INterconnection System: the newest system
through space-time.
220 -KEMET-12,000 eyes, 12,000 ears
with asingle mission: service.
211 -Murata—Handle "noise pollution"
with Murata's EMI suppression filter.
206 -Pico--Plug-in surface-mount axial
inductors toroidal insulated leads.
216 -Preci-Dip—IC sockets and allied
precision products.
217 -Siemens Matsushita—S+ M Components has expanded its range of chip
inductors.
221 -Siemens Matsushita—An exten-

SEMICONDUCTORS
210 -Fujitsu—With this Ethernet chip

LOCATIONS
250 -Wandel & Goltennann—The RFS1Fading Simulator/Signature Test Set for
digital radio receivers.

both ac and dc models.
171 -Ferranti Venus—Active airborne
ECM power management.
206 -Pico—Ac-dc power supplies, 0.5-in.
high, up to 55 W.
204 -Vicor—An expanding family of
compact, configurable power systems.

202 -Brian R. White—Contact-free soldering and desoldering with the LeisterLabor Shot-air tool.

MANUFACTURING SYSTEMS
222 -Leybold—Co-sputtering for the development of advanced layer combinations.

set, your competitors will swear you took
ashortcut.
188 -Integrated Device Technology—
Processors, logic, memory.
186 -IS! Logic—LSI has just made another Sun shine.
201 -Old—Better design and production
solutions with Old Systems Thinking.
SHOWS
260 -Far East Electronics Tour—Visit
four major trade shows in Japan, Taiwan,
Hong Kong, and Korea, Oct. 3-19.
197 -Hannover Fair Industry '91—
Hannover, Germany, April 10-17.
200 -IDEA—International Design Engineering & ASIC Exposition, San Jose,
Calif., April 2-4.

MICROCOMPUTERS
218 -NEC—Get five times faster
throughput from NEC K-Series microcomputers.

SOFTWARE
258 -T-Cubed Systems—Reliability-prediction software.

sive range of surface-mount thennistors.

COMPUTER BOARDS
231 -Appian—Introducing Appian, born
of amerger between ZyMOS and Renaissance CRX.
180 -CEC Capital Equipment—Control
any IEEE-488 device with CEC cards, cables, software for the PC/AT/386, EISA,
MicroChannel, and NuBus.

MICROPROCESSORS

TEST &MEASUREMENT

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

176 -Aruitsu—The highest levels of
measuring accuracy for all types of communications.
185 -GenRad—The GR228X and
GR275X Board Test Systems that support
boundary scan testing.
209 -Graphtec—Plotters, recorders, digitizers—Graphtec is the manufacturer you

MICROWAVE COMPONENTS
205 -Avantek—Bringing the lofty cost
of microwave technology down to earth.

MEMORY
CONNECTORS
184 -Huber + Suhner—Super miniature connector series MMCX: small in
size, big in performance.

214 -Samsung—The recently introduced
1-meg SRAMs have atransistor count of
6.6 million.

POWER SUPPLIES
CONVERTERS
198 -Analog Devices—Seven of the top

219 -Abbott—Mil/Pac high-density military power supplies now available in
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trust.
199 -Hewlett-Packard—When
and manufacturing prod'stake, rely on HP
226 -Hewlet
responsive
the world.
212/213 -1
9., 5
eight-hour sh.
nearly 1,000 ur
call; 213 for liter
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COMMUMCATIONS
believe that public telecom sales will
follow the trend," says
Dataquest
telecommunications analyst John Dinsdale. In fact, most analysts expect
France Telecom to continue to upgrade
next year. "But government support
may dwindle, because of the slowing
economy," Dinsdale adds.
Alcatel NV, with 800
/o to 85%, still
dominates every area of the public
telecommunications market in France.
And despite the EC's moves toward liberalizing the market across the Continent, it will take years for other companies—foreign or otherwise—to gain
significant market share. "There is no
chance whatsoever for liberalization to
affect technical and commercial barriers," says Dinsdale.
Transmission is growing faster than
switching, and some areas of transmission are growing very fast indeed.
"France Telecom is starting to buy digital cross-connect systems, which have
long been used in the S tates, but not
in the EC," Dinsdale observes. "It's only
$5 million to $6 million worth so far, but
the investment will continue." The low
price and efficiency of digital cross-connect systems appeal to Europeans no
less than to Americans. France will also
invest about $350 million in fiber-optic
cable in 1991. "Everybody is putting it
in," says Dinsdale. "The price is coming
down for equipment like line systems
driven by fiber-optic-related equipment, and the market is growing fast."
ales of private telecommunications equipment in France are
growing a lot faster than gear
destined for the public sector.
On the private front, which
should account for sales of $1 billion
this year, the list is led by explosive
growth in data transmission and LANs.
Because France has been abetter PC
market and has abetter software base
than almost all the rest of Europe, analysts say that PC networking is anatural
step for French business.
"And the good telecommunications
system makes running PC nets easier,"
says Thierry Dumont, an analyst with
International Data Corp. in Paris. All of
which leads to predictions of more than
10% growth in this key area. 'What is
typical of France," adds Dumont, "is the
demand for information services, not
just equipment."

Growth in electronic data interchange should also fuel the trend for
data transmission and related services.
The number of French companies using
EDI is expected to rise 50% in 1991.
The market for private switching will
slow in the coming year, analysts say.
"Sales kicked from 1988 to 1990, bringing the market to $1.5 million," says
Dataquest analyst Terry Wright, who
thinks it will grow amere 2% to 3% in
1991. "There is a replacement market
for midrange PBXs in France, most of
which do not use the MI Istandard,"
he adds.
All private telecommunications producers in France are looking to alarge
jump in radio-telephone sales, as
Europe creates its Continental network.
In 1991, analysts say that sales are
expected to rise 60% on the prospects.
And the Minitel, France's videotex
network, surprised analysts by continuing its growth last year. There are now 5
million Minitel subscribers in France,
and, thanks to the wide variety of services it offers, the network should continue to develop at the rate of about 5%.
Italy presents the opposite picture
from that of France. Driven by the $1 billion annual investment of SIP, the public
network provider, the market for public
switching and transmission is growing
faster than that of equipment for private.
SrP's so-called "Piano Europa" is afouryear project intended to make up the
disastrous lag in Italy's public network.
SIP has pumped in $2 billion over the
last two years, and apparently will be
able to continue, although few analysts
think it will reach the goal of 100% digital exchanges by 1992.
The plan spuned a 15% rise in digital switching last year, according to
Roberto Taranto, director of the Milan
research firm Teknibank SpA, and is
expected to account for another year of
13% to 14% growth in 1991.
Italtel SpA, the Italian national
switching leader, has more than 50% of
that market; AT&T Co. shares in it
thanks to its joint venture with Italtel.
The rest is still divided between LM.
Ericsson and Alcatel subsidiaries. Telettra SpA sells afew switches in Italy, but
it is not expected to substantially
increase its market share.
While the private sector is growing
more slowly—at the rate of 7% to 9Vo—
operators are hoping that the improved
ELECTRONICS •JANUARY 1991
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outlook for the public network will help
invigorate private sales. Private switching is expected to stay at about the 1990
level of $550 million, says Giorgio Centuori, chief telecommuniations analyst
with the Milan research firm Reseau
SpA. Office investment is expected to
be slowed because of the economic
effects of the Gulf crisis.
One thing that is stimulating demand
is the new 900-MHz public network for
radio-telephones, built for the World
Cup soccer games last year. That is
helping to make mobile radio the
fastest-growing sector. "Italy is moving
to liberalize the market for these radios,"
says Centuori, "and their popularity has
been limited only by SW's ability to provide them." Centuori predicts 21%
growth in this area in the coming year.
n Japan, growth in the market for

communications equipment is
expected to exceed 10% in 1991,
driven by 100% growth rates for
cordless telephones. Cordless
phones are of great interest technically
due to ISDN support and the merging
with portable telephones. Shipments
are estimated to reach $2 billion this
year, meaning the average annual
growth rate will continue at 100% for
the second successive year.
The reasons for this growth lie in the
lower prices of the product itself and
the evolution in understanding the consumer's living environment. In the
future, the market for business phones
will also be affected. In the portable
telephone segment, products from
Motorola, NEC, and NTT are finding
ready buyers, leading to a200/o growth
rate in 1991.
ISDN, the infrastructure of wide-area
networks, is also spreading rapidly. The
digitalization of NTrs public telephone
switches should also be amajor contribution to demand in the future. The
PBX market, where NEC, Fujitsu,
Hitachi, and Old Electric possess acombined market share of 90%, will enjoy
increased demand. But these companies have new competitors in Toshiba
and Mitsubishi, both of which are entering the market. This will create more
severe competition but will also depress
pricing, holding growth in 1991 to
around 5%.—Peter Fletcher, John
Gasch, Shin Kusunole, and Andrew
Rosenbaum

CO\SUVIER

ASo-So Year Ahead for
Consumer Electronics
AFEW HOT PRODUCTS WILL SPARK OVERALL U.S. GROWTH
OF 4%, BUT MATURE SECTORS WILL STALL BY LEE TESCHLER

T

he 1991 consumer electronics
market is shaping up to be one
of down or flat sales. Overall,
factory shipments are expected
to grow at arate of slightly less
than 4% in the U.S., coming on
top of modest growth in 1990.
But even this figure is misleading. Most
of the growth will be concentrated in
a few hot product areas such as
cellular telephones, home office
equipment vehicular audio and
security, and small-format camcorders. The forecast for other
parts of the market is overwhelmingly mediocre.
Suppliers of automotive electronics, for example, may have a tough
year. "Growth in 1991 will depend on
consumer confidence, whether or not
auto companies provide cheap
financing to stimulate demand
and potential changes in federal
tax policies," says Mark Pan.
,a
senior analyst with McDonald
Securities Inc. in Cleveland.
Though automotive functions
such as antilock brakes, air bags,
and engine controls are loaded
with electronic components, only
up-market autos tend to carry these
advanced features. Analysts expect
automakers to shift their emphasis from
expensive to utilitarian models.
That change in product mix spells
slowing growth for automotive electronics makers. All told, shipments grew
at about a10% pace in 1990. Shipments
in 1991 may grow at half that rate.
The picture is even worse for TVs. TV
manufacturers are expecting a flat to
down year overall. "Consumers are just
not up for buying TVs right now,"
laments Al Levene, general manager of
JVC Co. of America's TV Division in

Elmwood Park, NJ. In what is largely a
replacement market, suppliers see sales
growth primarily in large-screen TVs,
those with 27-, 29-, and 31-in, diagonal
measurements. These sets will carry
price tags comparable to those in the
19- and 20-in, category, says Jason
Rhee, marketing manager at Korean TV
maker Daewoo
Electronics

Corp., Carlstadt, NJ. Thus large-screen
TV sales will probably come at the
expense of these smaller models.
Some TV suppliers anticipated shortages of the picture tubes in these larger
sizes, but the drought generally didn't
materialize. One reason is that sales predictions were overly optimistic. In 1991,
there may even be an oversupply of
these picture tubes, because new plants
have come on line in the U.S.
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Despite the grim prospects for TV
sales, there are a few bright spots in
other kinds of video equipment. One is
video games, which were flat last year
but may get aboost flour the introduction of 16-bit games. Chief beneficiary
of this trend is Nintendo Co. of Kyoto,
Japan, which estimates that it sold 70
million units last year.
At least for the foreseeable future,
suppliers think that sales of compact
camcorders—in 8-mm and VHS-C formats—will continue to grow quickly.
The Electronic Industries Association
reports that last September was a
record month for camcorder sales
overall; sales of compact versions
more than doubled from the levels of a year earlier. And if
trends continue, sales of smallformat camcorders could be
up about 30% in 1991.
Analysts also anticipate
strong growth in sales of videodisc players in 1991. The EIA
estimates that sales rose about
35% last year, and some suppliers say that growth on the order
of 40% wouldn't be out of line for
1991, because the installed base is
still relatively small.
On the audio side of the business,
suppliers expect a lackluster year for
personal audio products, coming off a
generally flat 1990. But there were
pockets of growth last year that art
expected to carry over to 1991. Portable
compact-disk players and three-piece
CD "boom boxes" were in short supply
because "the market took off alot faster
than we had anticipated," says Dan
Murphy, Sony Corp.'s director of business products, Park Ridge, NJ. Sony
sees CD audio as apromising area for
1991 as well, in some cases stealing

CONSUMER
obsolete," says editor Wickham. "Digital
phones, by rights, would have to come
into the market at an elevated price,
AUTOMOTIVE
though stranger things have happened."
(4.î 1
A mushrooming cellular phone busi16.2
1989
ness is an indication of alarger trend an
I
expanding need for personal office
1990
6.9
products that are used at home or on the
mad In 1990, home office products provided one of the hottest markets for elec7.2
1991
ttonics, growing at a 13% clip overall.
The pace is expected to slow in 1991 to
BILLIONS $
about 6%. But some kinds of equipment
normally used in traditional offices will
begin making the transition to consumer
products. The 6% figure doesn't reflect
this migration, and thus may be low.
'We may see more desktop-publishing systems geared toward home
offices," says Nancy Colon, marketing
manager at Sharp Electronics' Home
Office Division, Mahwah, NJ. `This may
bring larger numbers of laser and ink-jet
sales fioin tape-only audio products. The are averaging $599 to $699; true porta- printers into home offices." Sharp also
average price of entry-level CD boom bles small enough to be carried in a expects PC-based word processors to
briefcase are running $899 and up. begin cannibalizing sales of electronic
boxes dropped $50 in 1990, to $149.
New products may stimulate the These prices are down $100 to $200 typewriters to the home. Expectations
are that "die doubling and tripling in
audio market. Long-awaited digital- from 1989 levels.
Analysts expect more stimulus in the home fax sales is over," says Colon, since
audio-tape (DAT) players finally made
their commercial debut in the U.S. last first quarter of 1991 with the introduc- the installed base is now so much larger.
The growing importance of home
September. DAT entered the market tion of a new wave of pocket-size
with high-end prices, as most observers portable phones that will compete with offices also helps move PCs. Estimates
expected Sony's DAT Walkman carries Motorola Inc.'s MicroTAC. There is also are that about 22% of all desktop PCs
asuggested retail price of $850, while its apossibility that completely digital cel- (and 9% of all laptops) are used in
home-office businesses, and that deskDAT player for the auto aftermarket lists lular phones will debut late this year.
This could impact sales and pricing of top PCs used in home offices will grow
for $1,100.
The relatively steep prices will prob- analog phones. "Common sense would at about a6% rate in 1991. Shipments of
ably diminish DAT's near-term impact dictate that analog phones would hold laptops for home offices will increase
on the market But Sony expects that their price, because to do otherwise by only about 20/0, in part because
prices will remain rigidly high. CI
DAT will begin to gather steam once a might imply to customers that they were
critical mass of prerecorded tapes
becomes commercially available, probably near the end of this year.
There is at least one segment of consumer electronics that is still expanding
at afast pace: cellular telephone shipments grew rapidly last year and will
probably continue to rise at about a25%
rate in 1991. One reason is that phone
service suppliers are aggressively pushThroughout most of
wild shopping spree for video
ing down prices. In some cases, carriers Europe, an appetite for INTERNATIONAL cassette recorders, compactare giving dealers phones at artificially video equipment has fueled the market disk players, and feature-laden TV sets
low, loss-leader prices in order to sign for entertainment electronics. But now ever since. This shopping spree was
up subscribers, says Rhonda Wickham, there is another big growth factor: the largely responsible for a 10% jump in
editor of Cellular Business Magazine
addition of 16.5 million new consumers sales within the two Germanys this year,
Wickham estimates that the average in the former East Germany who are pushing the total German entertainment
price of amobile cellular phone today hungry for audio and video gear.
electronics market to $13.9 billion, says
(one permanently installed in avehicle)
East Germans were able to buy Johanna von Ronai-Horvath, manager
is about $199 to $399; transportables, Western-made goods with deutsche of market research at Nokia GmbH, the
which come with alarge battery pack,
marks as ofJuly 1. They have been on a Finnish Nokia group's German sub-
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Eastern Buying Spree
Buoys Germany
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man subsidiary. Von Ronai sees healthy
growth in 1991 as well-7%, which will
lift the market to $14.8 billion.
Although the East Germans earn less
than half the wages of their cousins in
the West, they have more money in the
bank—an average of $8,387 per capita
versus $5,161. Moreover, the pent-up
demand is probably just ahint of things
to come. The real boom, says von
Ronai, will come in afew years when
Easterners' wage levels are on a par
with those in West Germany.
German companies and foreign
firms with operations in West Germany
are reaping the most benefits from the
thriving market in the East. But Far Fastem suppliers are already making sales
as well. For example, Korean TV maker
Daewoo Electronics Corp. says that
Eastern Europe is sucking up the output
from 60% of its manufacturing capacity,
and that other Korean suppliers are having similar experiences.
Most TV sales in Western Europe are
to replace existing units, and suppliers
say that VCRs are increasingly areplacement market as well. Estimates are that
VCRs can be found in 48% of all West
German households. In camcorders,
however, there's much room for expansion—only 6% of Germans have one.
n France, consumer spending
should not drop markedly in 1991,
analysts say. French producers are
slashing margins to both boost
exports and compete with the Far
East for the French market, which
should rise about 6% this year to $4.5
billion. "Our manufacturers have cut
prices 20% in the last two years," says a
spokesman for the Groupement des
Industries Electroniques, France's trade
association. The GIE has been one of
the foremast sponsors of lobbying the
EC Commission to keep limits on goods
from the Far Fast.
French manufacturers export a
healthy chunk of their products—especially TVs—to Germany. Exports went up
35% between 1989 and 1990, and are
expected to increase at asimilar rate in
1991. At home, French consumers have
ataste for VCRs, whose sales, at close to
$1 billion, have been rising 10% ayear.
Increasing oil prices may put acrimp
in Italian growth. "It's too soon to say
how much spending will slow," says
Dario Zappini of the Associazione

Nazionale Industrie Elettrotechniche ed
Elettroniche industry trade association.
"Through the summer, the consumer
sector was still going well." Zappini
expects the Italian consumer electronics
market—worth $3.3 billion in 1990—to
increase about 6°/o to 8% in 1991.
Though color TV is largely areplacement market in Italy, the VCR is just
beginning to achieve serious market
penetration. "The Italian consumer discovered camcorders after 1986," says
Zappini, "and there has been steady
growth"—perhaps 15% next year.
Consumer electronics manufacturers
have hit an all-time low in the UK. "A
6% downturn in consumer electronic
markets in 1990 is the dominant cause
of the UK electronics market as awhole
not showing more than a modest 1%
increase," says Ken Wilson of market
research firm Elsevier Advanced Technology Ltd., Oxford. He adas that he
expects no more than a0.33% increase
in 1991, to $3.04 billion.
Andrew Dascalopoulos of the Malcolm McIntyre Consultancy in London
puts the blame squarely on Britain's
tight economic climate. "Hardest hit are
medium- and small-screen TV sets—
popular with young British homemakers," says Dascalopoulos.
With the disposable incomes of 18to-45-year-olds under severe pressure,
vendors are looking to asection of the
community dubbed GLAMS graying,
leisured, and monied. This new group
of people in their 50s, defined by Manfred Perlita of Luneberg University in
Germany, is the least affected by high
interest rates. They have finished borrowing and are more likely to have savings—and grandchildren they want to
record on videotape.
As a result, the UK camcorder and
VCR market has remained relatively
buoyant. Dascalopoulos predicts $1.6
billion in VCR sales this year. Camcorders
rose 50% in 1990, to $756 million, and
similar growth is expected this year.
One of the fastest-rising markets in
Europe is the automotive sector, says
Manfred Schmidt, managing director of
Philips Components Hamburg. In Germany, production of systems and
equipment will go from $3.35 billion in
1990 to $5.3 billion in 1994, a 12.4%
increase per year.
Reasons for growth aren't hard to
find. For one thing, Germany's auto
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industry is doing well and should continue to do so in 1991. For another,
more and more electronic systems are
finding their way into cars and trucks.
Even if vehicle production levels off,
use of automotive electronics will keep
rising, Schmidt declares.
Christoph Horstmann, executive
director in the Semiconductor Division
of Siemens AG, is also optimistic. One
reason is that electronically controlled
equipment such as antiskid, fuel injection, and seat adjustment systems are
beginning to migrate into lower-priced
cars. Previously, such equipment has
been confined to cars of the Mercedes
and BMW class. 'We are seeing the market going from the top downwards,"
Horstmann says.

A

sian producers will reap some of
the benefits of a healthy European market, but deteriorating
economic conditions in many
vans of the world are expected to
result in aflat to down year overall. Suppliers in Japan foresee about 3% growth
in 1991, to $18.5 billion, while the Pacific
Rim should see better growth: 7%, to
$11.6 billion. Sales in several mature sectors, including microwave ovens and
some kinds of TVs, are expected to drop.
A few hot areas are expected to see
double-digit growth, however. For example, camcorders should remain strong.
One reason is that prices are dropping. In
addition, new hand-held camcorders
make these devices more appealing for
ordinary man-in-the-street users.
Other rising stars are video-disc and
digital-audio-tape players. Video-disc
players are expected to see strong consumer acceptance in 1991, with factory
shipments growing perhaps as much as
90% over 1990. Similarly, DAT players
will begin to have an impact in 1991. All
of these devices are manufactured in
Japan. An increase in satellite broadcast
channels will probably also stimulate
the demand for satellite receivers. The
move is from stand-alone tuners to
devices that are integrated into IV sets.
Though the IV market overall is
mature, there are niches within it that
will thrive. Compact TVs with liquidcrystal displays, though barely a footnote in the huge worldwide market, are
expected to grow steadily.—Peter
Fletcher, John Gosch, Shin Kusunoki,
and Andrew Rosenbaum
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The Chip Business
Has aWorried Look
RECOVERING FROM AFLAT 1990, THE INDUSTRY EXPECTS \
EW GROWTH;
1:
THE QUESTION FOR UNCERTAIN TIMES IS, HOW MUCH?

T

bese are troublesome times for
the $50 billion worldwide semiconductor industry. Slowdown
and softness are evident everywhere, and uncertainty about
the future, engendered by the
Middle Fmst crisis and the general economic slowdown in the U.S. and
Japan, is exacerbating the general air of
pessimism that currently pervades the
industry. Led by a precipitous drop in
the prices of MOS memory and compounded by softness in the computer
sector, 1990 worldwide semiconductor
revenue growth was flat at best, and
may even have gone negative by some
industry estimates.
As for 1991, the outlook is ambiguous. Most forecasters predict growth,
but the dimensions of that growth are
uncertain. For example, Dataquest Inc.,
the San Jose, Calif., market research
firm, predicts that 1991 will show arise
of 15%, but that forecast is accompanied
by alot of caution. "This is one of the
toughest forecasts we've ever pre-

pared," says David Angel, group vice
president and director of worldwide research. "There are an awful lot of things
that can go wrong."
The Semiconductor Industry Association forecasts 12.5% growth, but allows
that adislocation such as aPersian Gulf
war could halve that figure. And perennially conservative In-Stat Inc. predicts
that worldwide sales will be up only
3.3% next year, with the U.S. making
only a1.1% gain.
According to Jim Feldham, senior vice
president of the Scottsdale, Ariz., firm, the
reasons for the low growth are all too familiar softness in the computer market
persists, inflation is rising, the auto industry is flagging, and the housing market is
not doing well. `We've tried to include
the Middle East in our assumptions, but it
has to mise the uncertainty level, causing
people to postpone decisions," Feldham
says. "And that's showing in our projections for low growth."
By far the biggest disaster area in
1990 was MOS memory, with dynamic
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random-access memory consumption
declining by about 19%. That amounted
to aloss of about $3 billion compared
with 1989, according to Dataquest. In
Japan, the memory drop was a headspinning 25%, as prices for 1-Mbit
DRAMs plummeted. With the low 1Mbit prices luring OEMs, the demand
for 4-Mbit devices, anticipated to be
strong, is sluggish instead.
The debacle was not restricted to
DRAMs. Static RAMs were also hard hit,
resulting in suppliers such as Advanced
Micro Devices, National Semiconductor,
Philips, and VLSI Technology abandoning the SRAM market.
The bipolar device market was essentially flat in 1990, at about $4 billion, except for application-specific integrated
circuits: programmable logic devices,
gate anays, and standard cells were all
marginally up. Discrete devices, worth $9
billion in 1990, were flat. The SIA predicts growth of about 7.5% this year. A
continuing bright spot is MOS micrologic—a category that includes micropro-
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cessors, microcontrollers, and peripheral
chips. Their sales were up 21%, In-Stat
says, fueled by price rises. Dataquest
pegs this market at around $9 billion,
going to almost $11 billion in
1991. Another bright spot is the
11% growth in MOS ASIC devices, which include gate arrays,
standard cells, and field-programmable gate arrays. Andy
Haines, director of marketing at
Actel Corp., amajor supplier
of FPGAs, says sales tripled
last year over 1989, with a
strong military component
of orders. World sales in
FPGAs stand at around $100
million now and should hit $500
million by 1994.
Continued growth in the
workstation market offers
some relief to semiconductor
suppliers by absorbing highperformance logic and graphics chips and by pulling increasing amounts of memory.
"The strongest end-user segment happens to be workstations right now," says Bruce
Entin, vice president of investor
relations at LS! Logic Corp. in
Milpitas, Calif.
'We're seeing the last wave
of midrange proprietary computers that are shifting to RISC
Unix-based systems—the opensystems approach." While these
shipment numbers don't compare
to PC shipments, Entin says, "they are
growing and the numbers are getting
pretty substantial."
Entin points out that higher-performance machines—at 15 million to 30
million instructions/s—command higher average selling prices, and the semiconductor content is increasing. In the
old VAX machines, there wasn't alot of
ASIC content and no microprocessor
content," he says. "Now the percentage
of our chips in these boxes is increasing
and more boxes are being shipped. So
for the semiconductor companies that
have products in this area, it's going to
be agood year."
Tom Miller, president of Via Technology Inc. in Sunnyvale, Calif., also sees
reduced-instruction-set computing as
sparking prime growth, especially the
Sparc chip-set business. "Sun [Microsystems Inc.] is shipping around 150,000
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units ayear cunently," he says. "In 1991
that number will double, and it will double again in 1992." Miller predicts that by
1993, more than 1million Sparc-based
systems will ship, and Entin points out
that "the emergence of Sun clones" further enlarges the market. As aresult, the
segment will begin to gather the momentum of the early PC market.
Reflecting the decline in personal
computer sales this year, chip sets for
this market registered dead flat in 1990,
says Feldham of In-Stat. Prices on 286ELECTRONICS •JA.11:ART
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1991

type chip sets are now $25 or $30, he reports, while integration has increased,
reducing the chip count in a set.
"That's a double-edged sword
for suppliers," says Feldham.
"The volume has gone up,
but prices have fallen. It's a
really tough business, highly
competitive."
But chip sets for 386) based systems operating at 25
(7 MHz or higher are doing fine,
I says Ron Jaswa, vice presi, dent of marketing at Opti Inc.
/
in Santa Clara, Calif. He says
Opti is shipping everything it
can make and is growing
faster in its first years of operation than Chips & Technologies Inc., the San Jose highflyer whence Opti sprang.
'We are operating at a$2
million per month run rate,"
Jaswa says, "and we are the
largest supplier of DX and
486 chip sets."
Entin of LSI Logic points to
the recent Comdex show as a
watershed event where a
plethora of laptops and notebook computers, as well as
products based on single-chip
286 and 386 products, were
shown. This heralds a rapidly
expanding market for semiconductor components in 1991, he
says. But Wally Rhines, executive
vice president of Texas Instruments Inc.'s Semiconductor
Group in Dallas, points out that
U.S. semiconductor suppliers
won't enjoy much of this growth,
since the current generation of laptops has ahigh percentage ofJapanese
components.
The slowing of the PC market may
not be the disaster some believe it is.
"What's happening is the computer
market is undergoing some major
changes, the kind that only take place
every decade or so," says James Magid,
senior adviser at Needham & Co. Inc. in
New York. Pointing to Comdex as a
barometer he says: "You will be seeing
awhole new dass of product, atransportable or laptop that you can take
with you all day long, with all the function of adesktop. It's a new category,
and it will have spectacular growth."
What's more, Magid says there's a
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growing recognition among business
people that the half life of an office
computer is about two and ahalf years,
considering the performance advances
that keep coming along. Accordingly,
he foresees a huge PC replacement
market shaping up. All this, he says,
means that "the components industry is
in much better shape than one would
expect with the current state of the general economy."

Telecommunications is one area that
is strong and getting stronger, particularly in Europe. Dataquest's Angel says
demand for cellular telephones in Germany, France, and the UK is explosive,
and the book-to-bill ratio for telecom
chips at two major European companies is running between 1.5 and 2.0. TI's
Rhines agrees that cellular phones and
switches pull alot of ASICs, DSPs, and
analog and mixed-signal products. II

Slow Growth Seen as the
4-Mbit DRAM Takes Hold
Big increases in device
of memories should not be
production and sharp price INTERNATIONAL overrated. For many other parts
declines, especially for standard parts,
prices are stable or dropping only slightwere typical for Europe's 1990 semiconly. Against this background, and given
ductor market. As in the U.S. and Japan,
the good sales performance of virtually all
the drop was particularly severe for electronics sectors, the European semimemories. In Germany, for example,
conductor market should register modest
prices for 1-Mbit dynamic random-acgrowth of 10% to 11% in 1991.
cess memories tumbled 65% from the
In Germany, the predictions for the
January level to $5 apiece by year's end.
1991 market value from several firms,
Sharp increases in memory production
among them Telefunken Electronic
at Munich-based Siemens AG, Europe's
GmbH in Heilbronn and the ITT Semionly volume producer of high-density
conductors Group in Freiburg, are in
DRAMs, could not compensate for the
close agreement—$3 billion. That repsteep price decline.
resents an 11% rise.
"In all probability, the
price erosion for memories
will continue in 1991," says
Christoph Horstmann, executive director for sales and
marketing in Siemens's
Semiconductor Division in
Munich. "The problem is
that an oversupply of 1-Mbit
DRAMs coincides with a
weak personal computer
sector, the main customer."
Prices will firm up only if
problems are encountered
in the transition from 1- to 4Mbit DRAM production. If
this transition goes smoothly—and Horstmann thinks it
will—then the price erosion
will continue, this time for 4Mbit parts.
But despite the fact that
these devices account for
20% to 25% of global semiconductor sales, the impact
ELECTRONICS •JANTAIO
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Contributing to the components
growth will be almost all electronic sectors, but the automotive is by far the
liveliest performer, although from a
small base. Production will mushroom
12.4% ayear in the near future, hitting
$5.3 billion in 1994, according to Philips
Components in Germany. Sales of microelectronic parts to the auto sector
should go up an average 10% ayear at
least through 1994, says Manfred
Schmidt, managing director of the Hamburg-based company.
Another big components user in
Germany is the consumer electronic
sector. Its market is predicted to climb
7% in 1991. The push here is coming
from several directions: booming sales
of video systems, the addition of 16.5
million consumers resulting from the
October 1990 unification of the two
Germanys, brisk replacement and multiple-set-per-household sales of TV receivers, and the presence of Japanese
equipment makers in Germany.
Somewhat surprisingly, Far Eastern
equipment producers in Europe are sizable customers of European-made components, especially of parts that must
conform to, say, TV standards specific for
the continent. All told, say market researchers at Philips Components, sales to
the consumer sector will reach $1.9 billion in 1994, up from $1.6 billion in 1990.
That translates into a3% annual rise.
A steeper climb is in the
cards for components for the
office and data-processing
equipment sector-7% a
year is the word from
Philips. That should lift parts
sales to the industry to $1.48
billion by 1994. The sector
will benefit from above-average growth of small computer systems selling for up to
$80,000, a solid mainframe
business, and rising system
sales to technology-starved
ex-East Germany.
A spurt of about 7°/o a
year from 1990 to 1994 is
predicted also for components for communications.
The need for communications gear in the five new
eastern states will create a
big demand for components
in telecom equipment. German postal authorities have
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with asimilar adjustment for the weak
dollar, Dauvin says. The market will rise
to $1.21 billion in 1991, he estimates.
Ing. C. Olivetti & Co. SpA is the
biggest semiconductor purchaser in the
country, and it is in difficult straits, with
profits falling by more than 40% and
new products delayed. The resulting
slowdown in investment from one of
Europe's largest computer makers is
one reason why Dauvin predicts Italy's
$427 million computer memory market
to rise to amere $492 million in 1991.
Fiat's auto sales are also way down
this year, as the company cuts production and lays off 35,000 workers. That
means Fiat subsidiary Magnetti Marelli,
Europe's largest producer of electronic
auto components, will also see adecline
in sales. Hence the $75 million IC market
for cars will rise only to $85 million in
1991. Although demand for telecom
equipment is way up in Italy, the market
is divided between Italtel SpA, the national champion, and foreign firms like
Ericsson and Nokia that produce elsewhere. Hence, despite rising demand,
the market will go only from $140 million in 1990 to $150 million in 1991.
In the UK, analysts expect abasically flat year with growth of 5% to 7%, on
he consumer and telecom sectors
the heels of virtually zero growth in
are doing better. France will be
1990. "After 1990, some of our competirelatively unaffected by the Gulf
tors are forecasting huge growth rates,"
crisis and its inflationary push,
thanks to its reliance on nuclear says analyst Ken Wilson of Elsevier Advanced Technology. "We say 5%
energy. Thus, consumers will keep
growth for 1991 and an average of
spending money on TVs and radias. Alabout 10% CAGR till 1994."
together the consumer sector will acWilson adds that growth will return
count for $170 million in ICs in 1991, a
to the UK market in 1991 for two basic
jump from $160 million in 1990.
reasons: average selling prices will staFrance Telecom is working to make
bilize after a significant decline; and
its network digital, and chip makers can
new generations of products such as
count on continued investment in that
mobile communications equipment
area. Mobile radio is the hot product in
telecom; as Europe moves to create a and advanced PCs, which have ahigher semiconductor content will enter
pan-European cellular network in July
production. Indeed, Wilson puts most
1991, demand should jump. According
to Dataquest Inc., the semiconductor of the 5% growth he forecasts firmly
down to mobile communications.
cost per first-generation GSM hand set
Sales of ASICS and linear devices are
will exceed three times that used in current analog cellular hand sets. All of set to grow strongly compared with
other sectors, ASICs by as much as EPA
which means good news for chip makand linears by around 7%. The market
ers in France, where telecom sales
for memories will he soft, perhaps
should hit $300 million in 1991, says SGSshowing a3% decline by value.
Thomson, from $280 million in 1990.
DRAMs makes up the bulk of this
Dauvin predicts arebound for the French
market, and ASPs have reached bottom,
IC market in 1992, when an improved
says Mike Lerman of Dataquest UK. The
economy will boast ailes 18%.
reason for the forecast decline is more a
Demand for semiconductors in Italy
result of users switching from 1- to 4is also to grow at about the 10% level,

earmarked some $36 billion between
now and 1997 to expand and modernize the communications infrastructure in
the new provinces.
In France, analysts caution that the
10% overall growth figure may not be as
solid as it looks. "Semiconductor sales
are counted in dollars," explains Jean
Philippe Dauvin, research chief at SGSThomson Microelectronics. "The decrease in the dollar's value over the last
year pushes up the sales figures. In reality, [1991 growth] should be valued
from 7% to 10%." Total market value is
expected to rise to $1.48 billion, from
$1.35 billion in 1990, the company says.
Despite the fall in prices for DRAMs,
the OEMs are being cautious, Dauvin
says. "The European computer market
is so slow at the moment that many
OEMs have decided to wait for the 4Mbit DRAM to become generally available." The gradual introduction of the
486-based machines at the big European companies should begin to pull
demand up again in 1992, he says. All
together, computer IC sales should increase to $398 million next year, from
$342 million.
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Mbit devices, he claims. "The price ratio
between the two parts is now at around
3.8 to 1in the UK," he says, with prices
for 4-Mbit DRAMs ranging between $17
and $22 depending on volume. That
means that it is cheaper to use one 4Mbit part than four 1-Mbit chips.
All in all, most analysts see the European market starting 1991 slow and improving in the last two quarters, then
surging ahead in 1992.
he Japanese semiconductor industry started to face tough times
in the third quarter of 1989, the
trough of the silicon cycle. The effect of declines in MOS memory
prices drove final overall semiconductor
growth to $18.6 billion, a decline of
2.6%. "They don't have astrong microprocessor industry—an Intel or a Motorola—to counteract the loss in memories," says Jim Feldham, senior vice
president of In-Stat Inc. in Scottsdale,
Ariz. "Their MOS logic was up 10% and
ASICs up 9%, but not enough to bring
them into the positive range."
But in 1991, based on long-term demand trends, growth centering around
MOS memories will drive arebound in
semiconductors as awhole, with a13%
rise foreseen. In an attempt to avoid
precipitous price cuts, the manufacturers imposed a 10% reduction in 1-Mbit
DRAM production starting in the latter
half of 1989. It was prompted by the bitter experience with overproduction of
256-Kbit DRAMs during the semiconductor slump of 1985. Even so, 1-Mbit
DRAMs are currently priced at around
$6 on a spot basis, but many analysts
feel the bottom has been reached.
Hitachi Ltd. and Toshiba Corp., the
two largest semiconductor manufacturers, say they are planning to shift emphasis to the 4-Mbit l)RAM over time.
But Feldham thinks the 4-Mbit device
will come in more slowly than people
expect because the low prices of 1-Mbit
pans make these DRAMs so attractive to
system builders. He forecasts 200 million 4-Mbit units to be sold in 1991, up
from 40 million in 1990. That's a substantial gain, but overall, adrop in the
memory bucket, according to Feldham.
The Japanese also plan to increase
the production ratio of the more profitable ASICs. Analysts see growth of 22%
in 1991.—Peter Fletcher, John Gosch,
Andrew Rasenbaion, and Sam Weber

1991 FAR EAST

ELECTRON CS
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, alook at new products and technologies, or just considering anew direction in your business, you
can not afford to miss this opportunity.
TOUR DATES
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VISIT 4 MAJOR TRADE SHOWS
•
•
MI
•

et

RCAN SNATIONS ELECTRONICS TRADE FORUM

October 3-19, 1991
JAPAN ELECTRONICS SHOW
TAIPEI INT'L ELECTRONICS SHOW
HONG KONG ELECTRONICS FAIR
KOREA ELECTRONICS SHOW

BUSINESS PROGRAMS
• Trade Forum in Taipei
• Factory visits ir Taipei, Hong Kong, Korea
al Seminar in Hong Kong -"How to do business
with the electronics industry in China" (PRC)
PLUS
MI Sightseeing and shopping tours for accompanying
family members.
la Double Ten holiday festivities in Taipei.
WHY ASIA?
No longer simply a supplier to the industry, Asia's
electronics and computer industries have become
the leading edge in product development and
technological innovations. With an eye on long term
planning and strategies, they invest more dollars in
research and development. It is estimated that by
1995, the total value of electronics products from Asia
will be number one in the world surpassing Europe
and North America.
PRICE INFORMATION

C.F. Hsuing, Chairman of China Products Promotion Center,
addresses 286 Taiwan suppliers and foreign buyers at the Six
Nations Trade Forum held for Commerce Tours in Taipei, 1990.

TOUR SUMMARY
Tour A: Japan -Taiwan -Hong
Tour B:
Taiwan -Hong
Tour C: Japan -Taiwan -Hong
Tour D:
Taiwan -Hong
Optional extensions:
China -Australia -Singapore

Name

Airfare, deluxe or first class hotel, daily American
breakfast, show transportation and admissions,
business programs. baggage handling, foreign
airport taxes and more.

Call, write or FAX to: Robert Chang
COMMERCE TOURS INTERNATIONAL, INC.
870 Market Street, Suite 920, San Francisco, CA 94102
Telephone: (415) 433-3072 Facsimile: (415) 433-2820
Electronics
AA

Company
Address
City
Telephone

-Bangkok

PRICE INCLUDES

Tour price starts at $3,950 per person, double
occupancy with west coast departure.
Iam interested in receiving more information:

Kong -Korea
Kong -Korea
Kong
Kong

State
Facsimile
CIRCLE 260

Zip

The year's most important event

for
ASIC & EDA users.
Explore and analyze

•

•

•

every major
ASIC 8e EDA company.
Learn and interact

•

•

•

with the industry's
most experienced users.
Today's

•

•

•

issues and solutions.
Keynote

Exhibits,

•

•

•

Scott McNealy

Interactive
Theater,

CEO, Sun Microsystems

Product
Showcases
and Panels.
1517c Pre-Registration Discoutu

50 Technical and
Management Training
Sessions and Seminars.
Register Now .
!

Asic
.Sponsored by ASiC Technology & News
.180 San Antonio Road, Suite 215
Mountain View, CA 94040
1.415.949.2742

1. 800.848.IDEA
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CAPITAL EQUIPMENT

Production and Test Gear
Falter, but CAD Is Strong
MANUFACTURERS LOOK FOR GROWTH NEXT YE Z,WHEN
NEXT-GENERATION ICs WILL COME ON ME 1BY JONAH AWE«)
hat does 1991 hold for the
engineering tools and production equipment used to
design and build electronic
components and systems?
Says Gil Reeser, group marketing manager at HewlettPackard Co. in Santa Clara, Calif, "Of all
the years I've predicted demand for test
and measurement, lam least sure of 1991."
Despite the uncertainty, industry
players in semiconductor production
equipment and T&M expect a flat or
down year in 1991, although electronic
design automation should chalk up
some growth. But in the category overall, the good growth rates of afew star
performers aren't enough to balance the
bad news in other segments.
For example, sales of systems to build
submicron process technology should
soar, but the future is bleak for older systems used to increase production capacity. This year will be good for mixed analog and digital automatic test equipment,
but dismal for commodity logic and
memory testers. Design-automation systems will continue growing, especially
tools that speed time to market.
In semiconductor production gear,
"Business was down acouple of percentage points in 1990 and will be
down about 4% worldwide in 1991,"
says G. Dan Hutcheson, president of
VLSI Research Inc. in San Jose, Calif.
"Semiconductor manufacturers' capital
expenditures, in general, have not been
large and Japanese IC makers have not
invested heavily, because 4-Mbit
dynamic random-access memories
have been slow coming on line."
However, 'The downturn of 1991
will not be as devastating as in past
years," says Carolyn Rogers, technology
analyst with Hambrecht & Quist Inc. in

San Francisco. "There is
not as much surplus
inventory at the semiconductor houses or at
production equipment
vendors. While semiconductor equipment
manufacturers are not
buying to build extra
capacity, they are buying next-generation
equipment."
That next-generation
gear includes machines
to handle the larger, 8in. wafers and to cope
with submicron geometries, says Krishna
Shankar, industry analyst at Dataquest Inc. in
San Jose. "Ipss than 10% of the installed
equipment can process 8-in, wafers, but
this will double next year," concurs
John Osborne, vice president of Lam
Research Inc. in Fremont, Calif. "In addition, semiconductor manufacturers are
moving from 1.0-pm to 0.7-pm process
equipment," he says.
Growth in deposition and etch
equipment will come from the shift to 8in. wafer-handling equipment, says
Shankar, while lithography growth will
come from the move to submicron processing. "From 3.0- to 0.8-pm lithography, conventional refractive optic steppers are sufficient," says Hutcheson.
"But below 0.8 gm, a reflective optic
stepper is better, because ultraviolet
light that exposes film used to build a
device does not go through glass as a
refractive stepper does. Glass distorts
the light and leads to less precise derails
on the film." Only one company has so
far patented areflective stepper: the Silicon Valley Group Inc. in Santa Clara.
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"Lithography and etch equipment
used to be bottlenecks in wafer processing," says Rogers of Hambrecht &
Quist. "Now it's deposition." However,
the bottleneck is being broken with the
advent of systems able to perform tungsten deposition [Electrarzics, November
1990, p. 291. Ken Schroeder, president
of tungsten leader Genus Inc. of Mountain View, Calif., expects widespead
adoption of the technology next year.
VLSI Research predicts a 32% rise for
deposition gear in 1992, to $5.8 billion.
ATE is aproduction equipment segment that has suffered more than most
in recent years. "ATE has been down
since 1988," says Hutcheson, "and the
outlook for 1991 does not hold out
much hope for asignificant upturn." Joe
Lassiter, vice president of the assembly,
test, and EDA group at Teradyne Inc. in
Boston, concurs: "Mainframe suppliers,
certain PC vendors, and some consumer
products manufacturers are buying ATE,
but generally the market is slow." Ias-

/1

slier cites one bright spot: the government. A bubble of federal spending in
the fourth quarter of 1990 will extend
into the first quarter of this year.
"The demand comes from several
military weapons programs that finally
received Congressional approval and
procurement finally got under way," he
says. Despite the general sluggishness
in ATE, individual companies are managing to weather the storm. "Mixed-signal testers are bucking the downward
trend," says Hutcheson.
One bright spot for 1991 is computer-aided design and engineering.
According to the Technology Research
Group in Boston, the total CAD/CAE
market should grow 27% in 1991, hitting almost $2 billion. Next-generation
design tools are in high demand
because they shorten time to market
and handle designs of higher complexity, says Peter D. Schleider, apartner in
the investment firm of Wessels, Arnold,
& Henderson in Minneapolis.
He cites companies such as Synopsys Inc. of Mountain View, with its
VHDL synthesis tool, as addressing
these market requirements. The compa-
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ny grew 300% in 1990, says Bob Smith,
Synopsys' director of marketing, and it's
looking for more growth—although
probably not as heated this year.
"Besides synthesis, designers want to
simulate designs described at different
levels of abstraction—behavioral, gate,

etc.—as well as simulate digital and
analog circuits," says Tony Zingale, vice
president of corporate marketing at
Cadence Design Systems Inc. in San
Jase. The company's Amadeus product
meets this need, as does Mentor Graphics Corp.'s L-Sim simulator. El

Brighter Prospects in Europe and Asia
More dependent on
equipment, says Dataquest
exports to the U.S. than1 INTERNATIONAL analyst Jonathan Drazin. "Our
they were even a decade ago, Eurobusiness has grown as semiconductor
pean and Asian electronics manufacturmakers worldwide rush to meet the
ers will be as depressed as their Amerideadline," says John Osborne, vice
can counterparts. They will be hurt by a president of Lam Research Inc. in Freweak dollar that makes foreign goods
mont, Calif.
more expensive in the U.S.—even as it
After moderate growth in 1989, the
makes U.S.-made goods more attractive
German T&M market leveled off in
to overseas customers—and by dimin1990. "Overall, it will stay flat in the year
ished U.S. demand.
ahead or climb slightly," says Karl
The result is that makers of producBrand, responsible for marketing suption equipment are exploiting Asian and
port at Philips GmbH in Kas.sel, GerEuropean markets in an effort to replace
many. A no-growth year will see 1991
diminished U.S. demand, and manufac- T&M sales in Germany remain at
turers of test and meisurement systems
around $580 million.
are following suit. For their part, comIn France and Italy, because of cuts
puter-aided design and engineering
in defense spending, T&M sales have
companies view European and Asian
slowed abit 'The budget reductions in
demand as equal to, if not greater than,
Europe mean reduced sales for test and
the strong demand in the U.S.
measurement equipment," says HewIn Europe, last year's European
lett Packard Co.'s Jean-Pienr Humbert.
Community decision requiring local
He predicts a 6% rise in sales for
content in semiconductors sold in
France's $300 million T&M market. The
Europe boosted sales of production T&M sector in Italy, which will cut even
EIRTRONICS 'JANUARY 1991
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more than France from defense spending, should see sales rise less than 5%.
For CAD/CAE, spending in France
remains on the rise, with the Airbus program fueling growth. The consortium
that builds the new planes is to invest $2
billion in technology over the next two
years, and much of that will call for electronic design.
In Italy, CAD/CAE producers are still
enjoying aboom. The market increased
30% last year, says Massimo Moggi, an
analyst with Nomos Riceit_a in Milan,
and is expected to jump another 21% in
the coming year, despite the economic
slowdown.
The Far East is the fastest-growing
component of T&M business for John
Fluke Mfg. Co. in Everett, Wash. "The
falling dollar halved our products' cost
in Japan," says Ron Wambolt, senior
vice president and director of worldwide sales. And that goes for Taiwan
and Korea as well as China, where sales
are strong, adds Wambolt. 13

This microcomputer software lets you
program using natural mathematical
notation
Wouldn't it be nice if you could solve your matheellllime
.
ematical problems by simply typing them into
Mena%
your PC just as you would write them down on
paper? With TKSolverPLUS you can do just leigialle/
that.

10/111111

• You just enter the set of equations you
want to solve using natural math symbols,

0 5111111116
l.

ee

• Define the variables you know,
• Specify the units of measurement you
want,
• 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 a4-year, 12 1,2% 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 anew interest rate. TK's iterative solver will compute the interest rate you
need to pay off the loan in 3' 2years paying $350 per month.

This ability to backsolve makes TK incredibly easy to use and saves you countless hours of programming
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 library routines •math co-processor support •store
equation models for later retrieval and use •not copy protected.

TKSolverPlus disks and full documentation
$395
Satisfaction Guaranteed! Or return the program within 30 days
for full credit or refund.

Chargecard users order toll-free 800-321-7003
(in Ohio 216/696-7000)

System Requirements: IBM PC line or 100% compatibles; 384K min memory; DOS 2.0 or higher; CGA,
EGA, or Hercules graphics

Penton Education Division
1100 Superior Avenue
Cleveland, Ohio 44114
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UNIVERSAL/GANG
PROGRAMMER
made in U.S.A.

.

$695.00
Includes
One Year
Update
and
Warranty

teer

HUSKY "programs EE/EPROMS, CMOS PLDS,
and Micros. It's your best bet when low cost
and quality are both important.
From the people who make CUPL and ALLPRO.

LOGICAL
DOVICMS, INC.

To Advertise Call Brian Ceraolo (201) 393-6478
Analog Circuit Simulation
Unlimited SPICE Models with SPICEMOD

***

IsSpicE -$95, Full featured SPICE Circuit Simulation

$175, Model Libraries, Monte Carlo analysis

firiuScopL -$250, Waveform Display and Plotting

"P.O.

Back Guarantee ineioft

Tel. 213-833-0710

• Full Source-level Debugger wIcomplete C-variable support
MI 48 bit wide. 16K deep trace, with "source line trace"
• "Bond-out" pods for 8051. 83C552. 83C451. 83C652.
83C751, 800515/800517, 83C752.
Prices: 32K Emulator 8031 51790: OK Trace 51495•

•Stand-alone or PC-dnyen
•RS-2 32. parallel in &out ports
•Binary. Intel hen. 8. Motorola Sformats
.100 user-definable macros
*Information. call 19161 924-8037

CALL OR WRITE FOR FREE DEMO DISK!

Fax 213-833-9658

noHau

51 E Campbell Avenue
Campbell CA 95008
FAX 1408) 378.7869

CORPORATION

866-1820

NOHAU

(es)

-us

.1 Megabit of DRAM
•Made in U.S.A.
.
,
A9 Identifier
.2 year warranty
.Single pgmr S550

NEEDHAM'S ELECTRONICS

Ask about our demo VIDEO

Box 710 San Pedro
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•Oulck pulse pgms. eight 1Mbit EPROMs in 40 sec.

MI Up to 30 MHz real-time emulation.

CA 90733-0710

INTUSOFT

SEE Ea, 90/91
Pages D 1324-1326

• PC plug-in boards or RS232 box.

SPICE Model Generation
7
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EPROM PROGRAMMER

"The Best 8051 Emulator"

80

SPICENET -$295, Graphical Schematic Entry for SPICE

-$200,

LOGICAL DEVICES

8031. 8032. 8051. 8052. 80C150/154/301/451/450/51FAMIGB/515/5170535/S37/
550/560/650/851. 80532. 83C051/5501852175117521851. 8300. 87C851/552/751/
752. 8751. 8750. 055000 • CMOS
men.

From Schematic Entry, through SPICE Simulation

30 Day Money

1-800-331-7766

PC based emulators for the 8051 family

and Model Generation with the New SPICEMOD
program, Intusoft has It all at an Affordable Price!

SPICEMOD

305 97a g967

5II cable

UMMIIEB
111sular Junction Transistor OP
Pooacr.
istor (SUBCKT)
Darlington Transistor CSUBCXT,
Jonction-I=T (J)
(ES-FET (MI
Power POS-FET (SUBCNT)
Pouer MOS-FCT2 (SUBCXT)
Ole.. node, Tilt
Oucrulcu

PRESPICE

'201 el W 6517 Place
it Lauderdale FL 33309

4539 Orange Grove Ave. •Sacramento, CA

95841

(M-F, 8-5 PST)
only
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NEEDHAM'S ELECTRONICS
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COPROCESSOR SPECIALIST
AMD
AM80C287-10
$ 99.00
'IT
2C87-8
2C87-10
2C87-12.5
2C87-20
3C87-16
3C87-20
3C87-25
3C87-33

166.50
179.50
189.50
239.50
259.50
279.50
369.50
459.50

CYRIX
X83D87-16
328.00
X83D87-20
359.00
X83D87-25
425.00
X83D87-33
497.00
X83S87-16
302.00
X83S87-20
322.00

WEITEK
517.00
647.00
747.00
910.00
1,165.00
INTEL
8087
5MHZ 79.00
8087-2 8MHZ 110.00
8087-1 10MHZ 146.00
80287-8
176.00
80287-10
197.00
80387DX-16
299.00
80387DX-20
340.00
80387DX-25
428.00
80387DX-33
517.00
80C287A-12
246.00
199.00
80287XL
199.00
80287XLT
80387SX-16
299.00
80387SX-20
325.00
3167-20
3167-25
3167-33
4167-25
4167-33

ANN á ANTHONY (DAI)
2464 El Camino Real Suite 420, Santa Clara, CA 95051
Telephone: (408) 988-5083 Fax: (408) 988-3986
ALBAN
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• PLCC Plugs

SC/FOX" Real-Time Computer Boards

• Rugged Versions For Testers 8 Emulators
• Volume Versions for OEM Applications

SC/PDX POE (Parallel Coprocessor System) 15 MIPS. 50 MIPS burst,
general purpose PC/AT/386 plug-in board. 320-1M byte 0-wad static memory. multiple board operabon, uses Harris RTX 2000.

• Socket Converters
• D1P•PLCG
• PGA-PLCC

SC/FOX SBC (Single Board Computer) 18 MIPS, 60 MIPS burst, for standalone or embedded operabon. 100x16Ornm. 1serial, 1pnnter port, 32K-512K
bytes 0-wart static memory. uses 16-bd Hams RTX 2000.

• Pin Isol.tors 8 Pin Monitors for
• DIP (6 •64 pins)

SC/FOX PCS32 (Parallel Coprocessor Systern32) 15 MIPS, 70 MIPS burst
general purpose PC/AT/386 32-bd plug-in board, 64K-1M byte 0-wait static
memory. uses 32-bd SC32 RISC microprocessor.

• PGA (44. 52. 68. 84. etc )
• PLCC (20. 28. 32. 44. 52. 68. 84 8 100)
• Trensminion Line Extension Cables for ICE.

SC/FOX SCSI I/0 plug-In daughter board for the PCS or SBC with SCSI,
6oppy. serial, and parallel ports, and driver software.

• Stocks - -Multilevel Socket. loe Ace & Xilinx PGAs
EDI Corporation

Ideal for embedded real-Orne control. data acquisition, and signal processing.
Forth software included. C available soon. OEM pricing.

P.O. Box 366, Patterson, CA 95363
Tel:

Fax: (209) 892-3610

West Gerrneny: I-Systent GmbH (08131) 25083

208 California Avenue, Palo Atto, CA 94306
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(209) 892-3270

UK: Toby Electronics, Ltd. (0295) 271-777

SILICON COMPOSERS INC. (4/5) 322-8763
SILICON COMPOSERS

General Purpose 8 Device Spectic

• OFP.PGA. etc

EDI
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Small But Mighty

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.

High Level Language and Math Library
On aTiny 1/0-Rich Microcontroller

THE SOWTION?
Power up with Z-LINE TPC 115-10 PAID .
"'
the smallest power distribution
and control system available.
POWER UP WITH — — —

•44 I/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 I/O rich hardware: 8AID, 24 digital
and 8timer-controlled I/O lines, 2serial 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
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PAL/PROM Programmer Adapters
• Any EPROM programmer designed for DIPS can be
converted to accept LCC, PLCC, and SOIC sockets in seconds!
• To program, just insert an Adapt-A-Socket - between the
programmer's DIP socket and the circuit to be programmed.
• Designed to lit all types of EPROM programmers, including
Data I/O 120/121A, Stag, Logical Devices, etc.
• Quick turnaround on custom engineering services, if
needed. For afree catalog, contact:
Emulation Technology, Inc.
2368-B Walsh Ave. Santa Clara, CA 95051
Phone:408-982-0660 FAX: 408-982-0664
ADAPT-A-SOCKET'''.
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Our proprietary Multiple Time Delay .
", circ
▪uitry
sequences your power-up to protect your systems
from the spikes and surges, EMI 8 RFI, that destroy
your hardware and erase your data. And our
remote on /oft and emergency shutdown gives the
power control back to you.
All Pulizzi Engineering MTDTH controllers are
compatible with DEC and UPS systems.
PRICES FROM $453 TO 8317
DON'T WAIT UNTIL IT HAPPENS, CALL TODAY!
PLLIZZI ENGINEERING 1M.:.
3260 S. Susan Street, Santa Ana, CA 92704-6865
(714) 540-4229 FAX (714) 641-9062
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ZLINK TPC 115-10 MID

IEEE-488.2 Hardware
and Software Solutions
Computers: PC/XT/AT, PS/2, 386,
EISA, Macintosh Plus/SE/II, Sun
3/4/386i/SPARCstation, DEC VACstation/DECstation 5000, IBM RISC
System/6000, Apollo, MASSCOMP.

OPTICS CATALOG
Free 130-page catalog from largest supplier of "off-theshelf" 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

Buses: VMEbus, MULTIBUS, SBX,
STD, Q-BUS, SCSI

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

Driver Software: DOS, Windows 3.0,

STANDARD FEATURES INCLUDE: •
'12 SLOT PASSIVE BACK PLANE, 250W POWER SUPPLY

OS/2, XENIX, UNIX, 386/ix, Domain/
OS, SunOS, VMS, ULTRIX, AIX, RSX,
RT, VAXeln
Support: Analyzer, Extenders, Expander, Converters, Controllers, Buffer
NATIONAL INSTRUMENTS
6504 Bridge Point Parkway, Austin, Texas 78730
Phone: (512) 794-0100; (800) IEEE-488

FREE CATALOG
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NATIONAL INSTRUMENTS
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'80386 CPU CARD AT 20/25/33 MHz, UP TO 8MB OF ZERO WAIT
STATE RAM
•SONY TRINITRON TUBE, HIGH RESOLUTION VGA (640X4801
MONITOR AND CARD
'ROOM TO MOUNT THREE HALF HEIGHT DRIVES
'2SERIAL 1PARALLEL PORT, MS DOS/OW BASIC
ALSO AVAILABLE WITH 80486 OR 80286 CPU CARDS IN VARIOUS
CONFIGURATIONS, FOR FURTHER DETAILS CONTACT:
1131 SYSTEMS INC., 6842 NW 20 AVE.
FT. LAUDERDALE, FL 33309. 305-978-9225
FAX: 305-978-9226 TELEX: 529482 IBI SYSTEMS
IBI SYSTEMS
CIRCLE 125

FREE SAMPLE

8PDT "BYTE WIDE" SWITCH
HIGH DENSITY .050" PINOUT

PRINTERS WITH IMPACT

FGARO USA, INC.
1000 Skokie Blvd, Suite 555. Wilmette,IL 60091
Tel: (708) 25S-3546
Fax. (708) 256-3884

FIGARO USA

CIRCLE 127

Citizen dot matrix impact printer mechanisms provide
for the perfect low-cost solution for point-of-sale, data
logging, etc. Avail. in 23, 28 or 40 columns, seria or
parallel, wisprocket feed, auto-cutter ájournal winder
options. Fast (120 cps) &reliable (over 50 million char.
head life). Also avail, in stand-alone versions.
IIAELFESS FIVE, INC.
12304 Santa Monica Blvd., #121, Los Angeles
CA 90025, 800/533-2297
MELFESS FIVE

CIRCLE 130

SNAP ACTION GOLD CONTACTS
Circle reader servie number for free
sample and complete information about
Annulus High Density Switches.

ANNULUS

HIGH DENSITY SWITCHES
ANNULUS

ANNULUS TECHNICAL INDUSTRIES, INC.
1296 Osprey Drne. P 0 Box 7407. Ancestor
°Plano. Canada L9G 464
PBone

14161 648-8100

Fax

648-8102
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ORDER PATTERNS
ARE IN A
SEESAW MODE

ELECTRONICS 250 INDEX

VERALL ORDER PATTERNS HAVE

Ieen on aseesaw for the past four or five
50
months. However, the net effect is ageneral weakening of activity due to increasing economic uncer40
tainty and amodest shift in demand from propri30
II IJIII11111111111111111
etary to commodity products.
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Denrand for personal computers has acceleratTHROUGH 12/5/90
SOURCE: McDONALD & COMPANY
ed, driven by the increasing acceptance of
Microsoft Corp.'s Windows 3.0, price reductions on
Large-cap companies—those capitalized at $500 million or more—
are maintaining their advantage over the small-cap crowd.
80386-based machines, and the advent of new and
improved graphical user interfaces. But the transition period to next-generation mainframe products will hinder computerCOMMUNICATIONS EQUIPMENT
industry shipment patterns until April or May.
NE
Offsetting the growth in PCs has been adecline in automotive production in both the U.S. and Europe, combined with some weakening of
communications order patterns as well. Among European carmakers,
recent demand suggests abroadening of existing weakness in the UK
into France, Italy, and Spain as well.
Domestic order patterns for components showed some modest seasonal improvement in October, with the best performances coming from
niche players. However, November patterns showed more weakness.
Internationally, economic patterns in Brazil appear to be deteriorating
once again after recovering nicely in the September quarter. Translation
effects for companies with operations in Taiwan, Singapore, Malaysia,
and Hong Kong have turned negative, limiting profit translation into dollars and weaking the outlook for new orders from domestic customers.
1111111111111IUM111111111111111111111111111111111111111111111111111
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In the U.S., tighter lending practices and adearth of new equity financing
THROUGH 10/90 SOURCE: McDONALD & COMPANY
are hurting new business formations and overall capital investments
Reflecting the economy, communications equipexcept for rash-rich, investment-minded firms. II
ment orders turned down at the end of the year.
By Mark Parr, McDonald Securities Inc., Cleveland (216 143-2379)
COMPUTERS & OFFICE EQUIPME

COMPUTERS & OFFICE EQUIPMENT1

INVENTORY

NEW ORDERS

5
25% ,

15%
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In the

After a short level period, inventories dipped sharply in

r
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12/87

r
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SOURCE: McDONALD & COMPANY

light of fluctuating order activity, economic

uncertainty has caused diminished acitivity.

the fourth quarter of last year.
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BUSINESS SERVICES
HARDWAREAND sorrvexasDEVELOPMENT SERVICES
•We specialize in developing microprocessor/FPGA based
products/systems and embedded software development.
•Analog, video, RF, and digital circuit design facilities.
•We can help with part of your project or handle the entire project.
•Full Microprocessor Development Systems, l'ICE, CAD/CAM,
and PCB layout system.
•Bus development for Multibus, VME, PC, MCA, LAN and STD.
kc

T

Applied Computer Techniques, Inc.
7« (407) 061-2523
ecorporeon 1078

CONSULTANTS

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).

PEDA

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

SOFTWARE
RELIABILITY PREDICTION
SOFTWARE
ARE YOUR ELECTRONIC PRODUCTS RELIABLE?
RelCalc 2 automates MIL.1-1D8K-217E on your IBM PC!
Very easy to use. Try our Demo Package today for $25.
T•CUBED SYSTEMS
18181 991-0057
FAX 18181991-1281

31220 La Baya Dru.re .110
Westlake Vifiage. CA 91362
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FAX YOUR ORDER!
To Advertise in
Penton Classifieds,

FAX: (216) 696-1267

HOW TO PLACE
YOUR AD
.D0
,o.,
000
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,

CALL THE
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216-696-7000
X2520
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ABP

Turn Your Used
Equipment In To
$$$ CASH $$$
Advertise in the Classified
section of this publication.
Call Lynne McLaughlin at

(216) 696-7000

Electronics
FT—

targets
your mailings to
85,000
corporate
and engineering
managers
Elite and highly educated executives interested in
the competition, alliances, marketing, strategies,
politics and state-of-the-art technology required
to succeed in the global electronics market.
Select by:
Type of industry, job function,
employment size and geography.

Guaranteed 99 3
4 deliverable
/
100% BPA audited circulation
Ideal prospects for your next
direct mail campaign

MOM
Call Lita Patton at 216/696-7000
(ext. 2525) for your FREE Catalog.
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MONTPELIER MONTPELIER STATION. VA

A NATIONAL TRUST PROPERTY

PRESERVATION...PLAN ON IT
Planning on restoring ahouse, saving alandmark, reviving
your neighborhood?
Gain awealth of experience and help preserve our historic
and architectural heritage. Join the National Trust for Historic
Preservation and support preservation efforts in your
community.
Make preservation ablueprint for the future.

Write:
National Trust
for Historic Preservation
Department PA
1785 Massachusetts Ave., N.W.
Washington, D.C. 20036

Count On IDT
BiCEMOS`m ECL SRAMs:
Technology for the '90s

The R3001 R1SController':
The Embedded Processing Solution
Embedded RISC

The R3001 is the first derivative
of the R3000 processor designed
specifically for embedded control
applications. Compared to the
Intel 960 and AMD 29K
processors, the R3001 is the most
cost-effective solution for these
applications—we have the data
to prove it! Call and ask for
KIT CODE 009 IA to get an
R3001 Performance
Comparison Report.

with BiCEMOS ECL

Design the fastest systems with
IDT's BiCEMOS ECL family. At
7ns, the 1DT10494 is the fastest
BiCMOS 64K ECL SRAM in
production. 256K and synchronous self-timed SRAMs are also
available in 10K/100K/101K
configurations. Call and ask for
KIT CODE 0091B to get acopy
of the BiCEMOS ECL Product
Information booklet.

The SyncFIFOlm Family:
Double Your FIFO Performance

FCT-T Logic: Fastest Speed/
Lowest Ground Bounce
IDT's FCT-T Logic Family is
the fastest logic family available
and has the lowest ground
bounce—up to 40% less than
previous FCT devices! The
FCT-T family provides direct
TTL logic compatibility and is
available in FCT, FCT-AT, and
FCT-CT speeds. Call today for
KIT CODE 0091C and get a
copy of the High-Speed CMOS
Logic Design Guide.

World's Fastest FIFOs

SyncFIFOs offer leading-edge
performance that is 50% faster
than other FIF0s. The synchronous architecture is easy to
implement and reduces chip
count 9-to-1. SyncF1F0s have
18-bit buses and are ideal for 32bit systems. Ask for KIT CODE
0091D to get AN-60: Designing
with the IDT SyncHFOr".

12ns Cache Tag SRAMs:
Wait No Longer

IDT Subsystem Modules:
Building Blocks for the 90s
The Ultimate
Building Blocks

Break Through 7ns

IDT offers acomplete line of
board-level subsystem products,
including cache memory,
shared-port memory, writable
control store, RISC CPU, high
integration modules, and custom
designs for specific applications.
Call today for KIT CODE
0091E and receive technical
data and afree IDT puzzle!

IDT's cache tag SRAMs have the
features you want to design in:
single-pin block reset, totem-pole
match output, 4K and 8K depths,
industry standard pinouts, and
an on-board comparator to
simplify design. Call and ask for
KIT CODE 0091F to get free
samples of the 1DT6178 cache
tag.

Wait no longer.

RISC ontroller. BiCEMOS. and SyncFIF0 are trademarks of Integrated Device Technology. Inc.
The IDT logo is aregistered trademark of Integrated Device I
echnology. Inc

Contact us today to receive data sheets and other
design information on IDT's products.

(800) 345-7015
FAX: 408-492-8454
3236 Scott Boulevard, P.O. Box 58015, Santa Clara, CA

95052-8015
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When cost-effective
performance counts

Integrated
Device Technology, Inc.

STRATUS BANKS
ON CYPRESS
SEMICONDUCTOR.

WITHDRAWAL

Customers don't tolerate ATMs that are down, which is why many ATM networks rely
on fault-tolerant computers. Stratus Computer's systems deliver the utmost reliability in a
wide range of critical, on line applications. Since their success is based on quality, Stratus
demands the highest quality from its vendors. In their words, they look for the "best in
the business." Their vendor relationships are so strong that often Stratus can eliminate
incoming component inspection. We are proud to have earned aVendor Excellence Award
from this excellent manufacturer.

Thanks, Stratus.

CYPRESS
SEMICONDUCTOR

For afree Cypress Corporate Profile call 1-800-952-6300 and ask for Dept. C9I
6)1990 Cypress Semiconductor. 3901 North First Street. San Jose CA 95134 Phone: 14881,943-2600. Telex 821032 CYPRESS SW M. TWX: 9141-997-0753.

