MAY 19, 1982

Built-in logic-block observers speed digital testing/ 164
Dual receiver-transmitter takes on 16-bit microprocessors/ 168

lec

A Mc GRAW-HILL PUBLICATION

ronics

A SPECIAL REPORT*®

SIX DOLLARS

The Expanding World
qQf Semiconductors

1y



Advanced Technology
Op Amps
from a Proven Source.

In the Space-Age Arena of Linear Technology, Raytheon Stands Out with
High Speed, Low Noise, High Performance, and Programmable Op Amps.

The Op Amp marketplaceisa
very competitive arena. To
meet the challenge of
supplying devices to your
high performance require-
ments, Raytheon stands out
as your champion.

Proven Source

You no longer have to shop
around to fill your various Op
Amp needs. Raytheon has
the most complete line of
high performance and
standard devices available.
Your most demanding
requirements, as well as
your standard device needs
can be satisfied with only
one phone call.

High-Reliability

All Raytheon Op Amps are
available with full MIL-STD-
883 processing as well as
some available with 38510
qualification.

Popular Device Types

Guaranteed Specifications
We'll give you guaranteed
maximum specifications,
high performance, low noise,
high speed and program-
ability.

Quads. Duals and Singles
Our Op Amp mix is made up
of 50% quads, 20% duals and
30% singles. Some of the
more popular device types
are shown below.

Get out of the Op Amp arena
of multiple sources. Call
Raytheon and we’ll send
you our Op Amp Buyer's
Guide.

Raytheon Company
Semiconductor Division
350 Ellis Street

Mountain View, CA 94042
(415) 968-9211

Quads Duals Singles Programmable
RC4136 RC5532/ A RC725 LM346
RC4156* RC4739 RC3078 RC4149
RC4157 RC4558 RC5534/A RC4149-2
HA-4741 RC4559** 0P-07 Series RC4149-3

“High Performance HA-4741
°*High Performance RC4558

Semiconductor Division
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OS/RT.
THE FIRST HARDWARE-INDEPENDENT
REAL-TIME KERNEL.

The frontiers of computer technology are being
pushed back faster than ever before. With new
semiconductor breakthroughs. New architectures.

So you take a risk every time you develop
new software. The risk that the hardware you
select at the beginning won't be the best choice
when you finish.

OS/RT eliminates that risk by keeping your
hardware options open all the way. Because the
real time applications you build around OS/RT can
be quickly and easily transported from processor
to processor. Any processor with a “C* compiler.

OS/RT is the ideal kernel for your process
control, instrumentation, simulation, electronic
mail, and communications control applications.
Along with the inherent efficiencies of "C;" OS/RT
offers dynamic resource allocation/sharing and
asynchronous interrupt support.

With source code and unlimited binary rights
for $8,000, OS/RT pays for itself in development
costs alone. Because now you can develop on low
cost hardware and implement on larger systems.

OS/RT makes hardware-dependent operat-
ing system kernels obsolete. For full details, order
our preliminary evaluation package —manual,
applications notes, and users’ reference list.

We'll enclose an invoice for $50 to cover our

costs. Or circle the bingo card for a free data sheet.
Call DESTEK at (415)968-4593 and ask

for Craig Willison.

The DESTEK Group, 1923 Landings Drive, Mountain View, California 94043

DESTE,

WE BUILD ACCESS TO PRODUCTIVITY.
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The Cover Story

Special report: Economic, technological change
reshapes semiconductor industry, 129

Merchant chip makers await recovery from the recession as
competition from captive and Japanese firms increases. Very
large-scale integrated-circuit designs shift their focus to user-
defined functions.

Major New Developments
16-bit dual UART

A dual-channel universal asynchronous receiver-transmitter
handles 16- as well as 8-bit microprocessors and offers self-
testing, independently programmed bit-rate generators, and
interrupt handling, 168

A better magnetic transistor

An improved understanding of how magnetic fields affect
carriers in semiconductor pn junctions points the way to smaller,
more sensitive magnetic transistors, 45

EE shortage?

After talking to employers, college deans, and other insiders
across the country, Electronics has found that there is indeed a
shortage of electrical engineers — but that its severity varies with
specialty and location, 105

Semicon/West new products

Attendees of the May 25-27 production-equipment show in San
Mateo, Calif., will witness the introduction of a direct-writing
electron-beam machine, a reactive ion etching system, and
other unique products, 191 and 200
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SOLID STATE

New theory points to smaller, better
magnetic transistors, 45

Magnetic transistors revisited, 46

SOFTWARE
Natural language targeted on small
machines, 47

MICROCOMPUTERS
Chip makers guard against theft of
programs, 48

INSTRUMENTS
Analyzer's color display highlights
glitches, 48

PERSONAL COMPUTERS
DEC shoots for major market
share, 50

SOLID STATE
Single wafer holds megabit
memories, 53

PERIPHERALS
Chassis handles a range of disk
drives, tape transports, 54

CONSUMER
Component television poised to
take off, 64

NEWS BRIEFS: 56

Electronics International

GREAT BRITAIN

Wide-area radio pager employs
single chip, 89

A fresh look at direct frequency
conversion, S0

JAPAN
Market gets new gallium and indium
compounds, 90

WEST GERMANY

Associative memory takes 4 ms for
32 searches, 92

Big market seen for associative
memory unit, 92

Electronics /May 19, 1982

FRANCE
Amorphous silicon enlarges liquid-
crystal displays, 94

WEST GERMANY
Glass fibers link CPUs, 96

Probing the News

CAREERS
Electronics companies are still short
of engineers, 105

DATA COMMUNICATIONS
Burroughs joins IBM in embracing
token passing for local-network
access control, 115

INSTRUMENTS
Disk-drive boom opens growing
market for testers, 118

Technical Articles

SEMICONDUCTORS FACE
WORLDWIDE CHANGE:

A SPECIAL REPORT

Introduction, 129

Recession appears to be ending,
but some anxiety persists, 130
VLSI shifts its focus from fabrication
to function, 141

SOFTWARE
Standard software interface boosts
program portability, 157

DESIGNER'S CASEBOOK
Frequency comparator uses
synchronous detection, 160
Conductive foam forms reliable
pressure sensor, 161

Joining a PLL and VCO forms
fractional frequency multiplier, 163

PACKAGING & PRODUCTION
Circuit module implements practical
self-testing, 164

COMMUNICATIONS &
MICROWAVE

16-bit UART manages two
programmable signal paths, 168

PACKAGING & PROBDUCTION
Back-contact resistor net pares

wire count in ECL hybrids, 173

COMPUTERS & PERIPHERALS
Electromatrix printing reduces
terminal noise, 175

ENGINEER'S NOTEBOOK
Single chip solves MC6809 timing
problems, 178

Comparator, one-shot give servos
pulse-width inversion, 179

OTAs and op amp form voltage-
controlled equalizer, 181

New Products

IN THE SPOTLIGHT
Electron-beam machine writes
directly on 20 wafers/h, 191
900-MHz transistor trio

puts out 30 W, 194

PACKAGING & PRODUCTION
Reactive ion etching system
makes 0.5-um metal lines, 200
Hybrid mask aligner isolates
stage to expose 1-um lines, 200
Gage controls lapping operation
to new accuracy level, 202
Board-to-board connector

puts up with vibration, 205

COMPONENTS
70-MHz op amp is stable
over 1-to-40 gain range, 210

COMPUTERS & PERIPHERALS
Card gives Q bus RS-232-C and
current-loop 170, 215

MICROSYSTEMS

Enhanced operating system
lets RAM emulate disk, 221
68000-based system runs
in-house operating system, 221

INDUSTRIAL
13-slot STD-bus chassis
has room for disk drives, 227

SOFTWARE
Spread sheet accepts input
from data base, 228

INSTRUMENTS
Recorder is calibrated by
internal microprocessor, 231
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Highlights

Cover: Semiconductor industry girds for worldwide changes, 129

The protean semiconductor industry is entering a period of upheaval, as the
shaping economic and technological forces themselves undergo profound
changes. This worldwide special report assesses these changes in depth. An
analysis of market prospects (p. 130) is followed by cvaluations of the impact
of the burgeoning captive integrated-circuit operations (p. 133) and of the
flourishing Japanese iC producers (p. 136). An assessment of the technology
appraiscs the new concern with functional definition of very large-scale 1Cs
(p. 141), considering in particular memories and microprocessors (p. 145)
and gate arrays (p. 148).

EE shortage shows no signs of abating, 105

Companies in every scctor of the electronics industries in every area of the
U. S. report personnel shortfalls. The supply of electrical engineers is lagging
further and further behind exploding demand, they say, and regional and
specialty considerations exacerbate the dilemma.

Standard interface adds compatibility to software, 157

A set of standard operating-system calls and shared code- and data-storage
formats makes up a softwarc core that enhances the compatibility of
programs and improves their portability.

Circuit concept implements VLSI self-testing, 164

A register-based module facilitates self-testing, in the form of signature
analysis, for combinatorial logic on very large-scale integrated circuits.

16-bit UART runs two independently programmable channels, 168

Independently programmable bit-rate generators permit a dual-channel uni-
versal asynchronous receiver-transmitter to manage each of its interrupt-
driven self-testing signal paths separately.

ECL hybrids’ wire count drops with resistor-net chip, 173

A dual-termination resistor network on a chip uses back-contact technology
to reduce the number of wire bonds in emitter-coupled-logic hybrids.

Printer vaporizes aluminum film to form dot-matrix characters, 175

Forming characters by vaporizing a reflective aluminum layer over a black
undercoat, the electromatrix printing terminal is quiet and compact. The
nonimpact technique consumes little power.

In the next issue . . .

Automatic program generators: a special report .
two approaches . . . a 256-K read-only memory.

. error-correction chips:
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the world’s lowest-priced coax attenuators
3,6,10 or 20dB... from DC to 1500 MHz
one-piece design defies rough handling

Check these features:

v Solid one-piece
tubular construction
v Available with BNC, N, SMA, TNC
connectors
v Male/female connectors standard
v Connector series intermixing available
v 2 watts max. power (except0.5W for SMA)
v Excellent temperature stability, .002 dB/°C
v Low-cost, only $11.95 BNC (1-49 qty.)

attenuation values may be combined
v Delivery, from stock
v Exclusive one-year guarantee

Circle 5 on reader service card

Attention Change VSWR
Attenuation, Attenuation Frequency overFrequency Range, Max.

Model dB Tolerance MHz MHz {50 ohrlnsz)0
. 000-
DC-1000 1000-1500 1000 1500
—AT—-3 3 =024B  DC-1500 0.6dB 1.0dB 131 151
—AT—6 6 +0.3dB  DC-1500 0.6dB 0.8dB 131 151
—AT—10 10 +0.3dB  DC-1500 0.6dB 0.8dB 131 151
—AT—20 20 +=0.3dB  DC-1500 0.6dB 0.8dB 1.3:1 151

l— Add prefix C for BNC ($11.95), T for TNC ($12.95),
N for Type N ($15.95), S for SMA {$14.95)

finding new ways
ng hightf standard

- - —. Inw : - CL = t
LViini-CGircuits
A Diviston ot Scientihc Components Corporation
Worlg's largest manufacturer of Double Balanced Mixers
2625 East 14th Street, Brooklyn, New York 11235 (212)769-0200
Domestic and International Telex 125460 International Telex 620156

C91 REV. ORIG.



Never before...
200 watts
of RF power with
incredible
versatility.
3200 L spans
250 kHz to 150 MHz.

=

Now there’s a completely solid
state power amplifier that provides
200 watts of linear power over a
frequency range from 250 kHz to
120 MHz. And at 175 watts, the
range extends to 150 MHz.

Imagine the wide range of appli-
cations you can cover with this
single Class A linear unit. All you
need is any standard signal or
sweep generator and you have
the ultimate in linear power for
RFI/EMI testing, NMR, RF
Transmission, and general
laboratory applications.

And, like all ENI power amplifiers,
the 3200 L features unconditional
stability, instantaneous failsafe
provisions, and absolute protec-
tion from overloads and transients.

The 3200 L represents a break-
through in RF power versatility
and packaging. Never before has
there been anything like it com-
mercially available anywherel

Contact us for a demonstration
of the 3200 L and our complete
catalog on the other amplifiers in
our wide line. ENI, 3000 Winton
Road South, Rochester, NY 14623.
Call 716/473-6900, or Telex
97-8283 ENI ROC.

The advanced
b design line of
power amplifiers

6 Circle 6 onreader service card

Publisher’s letter

es, indeed, there is a shortage of

engineers in the U. S., concluded
seven Electronics field editors after
roaming campuses, recruitment of-
fices, and military and industrial
firms for the Probing the News story
that starts on page 105.

Terry Costlow, Tom Moran, and
Larry Waller handled the West
Coast assignment, Rob Lineback
tracked the Southwest, Wes lversen
screened the Midwest, and Linda
Lowe checked out New England.
Wherever they went, the reaction
was the same: there are just not
enough electrical engineers around
today. As a result, salaries are rising
10% and more each year—and com-
pany-paid advanced education is a
popular fringe benefit, Terry adds.
Graduate EEs with good grades from
top schools can start as high as
$26,000, Larry notes, often with sev-
eral offers from which to select.

As for employing foreign EEs,
Intel vice chairman Robert Noyce
told senior editor Ray Connolly over
dinner that close to 25% of his com-
pany's Ph.D.s are foreign-born and
that Intel would be “in deep trouble
if they were sent back home.”

More engineering undergraduates
are clearly needed, but who will they
be? Replies Leo Young, former pres-
ident of the Institute of Electrical
and Electronics Engineers and the
Defense Department’s director of
research and technical information:
“Women.”

Perhaps the word that best typifies

the chip business is ‘“change.”
Even now, the semiconductor indus-
try is shifting, pausing, taking stock,
and planning its next move.

In the special report that begins
on page 129, editors John Posa and
Howard Bierman review the chang-

ing technological and business scene
of very large-scale integrated cir-
cuits. While in Europe this spring for
two weeks, John visited 17 firms to
report on their activities. Despite
vigorous U. S. and Japanese thrusts
into the Europcan industrial and
consumer electronics markets, he
observes: “Many European market-
ing and technical executives in IC
firms believe they will not be easy
victims. Instead, they intend to put
up a strong struggle not only to sur-
vive but to increase their share of
market.”

American chip manufacturers are
upset not just with Japan’s growing
share of the world semiconductor
markets, Howard says, but with its
different rules of competition. Alto-
gether, over 80 executives were
interviewed by him and by field edi-
tors in the U. S., Europe, and Japan,
with Wes Iversen of the Chicago
bureau deserving a special mention
for his contribution on captive chip

suppliers.
The consensus: ‘It's naive to
believe that U.S. firms stand a

chance of doing much business in
Japan once its factories can deliver
the same products.” However, Ho-
ward notes, Japan's makers of 64-K
random-access memories dislike the
publicity their domination of the
market is attracting and so are anx-
ious for U.S. chip makers to get
their 64-K RAMs into customers’
products.

Z:

Americas, New York, N. Y. 10020.

Wanted: a Business Trends editor

An opening on the New York editorial staft of Electronics ofters a unique
opportunity for a skilled communicator interested in the business side of
technology. We seek an experienced business journalist with a good statisti-
cal or market research background in the electronics field. An EE or an MBA
in market research or an economics degree would be eminently desirable.
Send your résumé to the Editor-in-Chief, Electronics, 1221 Avenue of the
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- that enable programming fo FPLA
| and 64K-bit P-ROM’s Ix

In the field of the logic, the LSI is marking
revolutionary changes. Minato Electronics’s
‘“*Model 1870"" is a fully up-to-date achive-
ment in a universal programmer. Designed
for programming of logical devices such
as FPLA. The ‘‘Model 1870 features a
host of functions as a P-ROM programmer
and offers easy operation. The replacement
of the personality module permits not only
programming of one MOS and bipolar
device, but also easy and simuftaneous
gang-programming of 8 and 16 MOS
devices. One of its significant feartures is
that it permits the simultaneous gang-
programming of 16 64K-bit P-ROMs,
aiming at the anticipated 128K period.The
“Model 1870 meets the current require-
ments as the P-ROM programmer, as well
as the future requirements for LS| logic,
by one unit. It responds to a wide variety
of applications through its excellent perfor-
mance, as a new-type universal program-
mer having great possibility.
® Very easy to operate
® Programs EP-ROMs, BIPOLAR PROMs, Single
Chip Microcomputers, FPLA's, PAL's etc.
® Various kinds of personality modules (single
gang) and socket adapters
® 16K X8 RAM standard—32 x 8 RAM optional
® Various test, check and protection functions for
correct programming

® Various serial interface (option)
R$232C, 20mA current loop and TTL levels

For further information, Please contact

* AUSTRIA

DES ELECTRONISCHE SYSTEM GMBH
A-1120 Wien, Fockygasse 51/3 Austria
Phone: 0222/83 01 91

*CANADA

CYBERNEX LTD.

Box 9086 Ottawa, Ontario Canada K1G 3T8
Phone: (613) 741-1540

*FRANCE

TEKELEC AIRTRONIC

Cite Des Bruyeres Rue Carle-Vernet 92310 Scvres
France

Phone: (1) 534-75-3%

: MINATO ELECTRONICS INC. -

*FINLAND

PROFELEC OY

PL 67 00421 Helsinki 42

Phone: (90) 5664 477 Finland

*HONG KONG

SCHMIDT & CO. (H.K.) LTD.

28th Fl. Wing on Centre Hong Kong
Phone: $-455644

*MALAYSIA

NIE ELECTRONIC (M) SDN. BHD.

P.O. Box 2167 Lot 2.22, Kompleks Sclangor,
Jalan Sultan, Kuala Lumpur Malaysia
Phone: 03-24341

*SINGAPORE

LIM CHENG KOAN HOLDING PTE. LTD.
29, Hong Kong Street, Singapore, 0105.
Phone: 434626, 430358, 2243038
*SWEDEN

TELEINSTRUMENT AB

P.O. Box 4420 S$-162 04 Valingby, Sweden
Phone: 08/380370

* SWITZERLAND

PRECITEK ELECTRONIC AG
Bahnhofstrasse 358b CH-8107 Buchs Zurich
Switzerland

Phone: 01-8442950

sTAIWAN

BURGEON INSTRUMENT CO., LTD

No. 90 Alley 83 Lane 211 Sec. 4 Nanking East Road
Taipei Republic of China

Phone: (02) 7646968, 7647017

¢ UNITED KINGDOM

MTL MICROTESTING LIMITED

Mill Lane, Alton, Hampshire GU34 2QG England
Phone: Alton (0420) 88022

oU.S.A.

OKURA & CO. (AMERICA), INC.

615 South Flower Street Suite No. 908 Los
Angels, Calif. 90017 U.S.A.

Phone: (213) 624-8611

4105, Minami Yamada-cho, Kohoku-ku,

Yokohama, 223, Japan Phone: 045-591-5611

Cable: MINATOELEC YOKOHAMA a
TELEX: 3822-244 MINATO J )
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Plastic Film
Capacitors

Lead Spacing 5 mm

® Space saving design up to 1 yF
® High capacitance/temperature
stability m Suitable for autormatic
insertion; available on tape

for volume usage

WIMA MKS 2 Metallized

polyester type providing extremely
small dimensions at maximum
capacitance/volume efficiency.
Ranges also include WIMA FKS 2/
WIMA FKC 2/WIMA FKP 2: polyester/
polycarbonate/polypropylene with
metal foil electrodes. ®

WIMA PCM 5 mm
Capacitors:
Tomorrow's technology!

WILHELM WESTERMANN
Spezialvertrieb elektronischer Bauelemente
P.O. Box 2345 - D-6800 Mannheim 1

Fed. Republic of Germany

THE INTER-TECHNICAL GROUP INC.
North Dearman Street - P. O. Box 23
Irvington - New York 10533

(914) 591-8822

TAW ELECTRONICS CO.
4215 W. Burbank Bivd., Burbank
California 91505 - (213) 846-3911
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Readers’ comments

Dodging the budget ax

To the Editor: It has been brought to
my attention that Electronics has
reported the imminent demise of
“the National Bureau of Standards
industrial robotics effort” duc to
budget cuts, a subject that was men-
tioned in passing in the article “DOD
budget boosts dismay Congress”
(Feb. 24, p. 89).

Though NBS does not have a for-
mal program in robotics rescarch as
such, we do some work on robots in
conncction with a larger project to
develop an Automated Manufactur-
ing Rescarch Facility (AMRF) for
the study of such things as standard-
ization problems facing automated
machine shops. In particular, we
have becn and are studying interface
standards and metrology for auto-
mated facilities involved in batch
manufacturing.

In fiscal year 1982 we received a
$1.5 million increase. In fiscal 1983
the direct appropriation for the pro-
gram was reduced by $1 million.
However, the program itself will not
be curtailed because we will be able
to obtain funds from other Govern-
ment agencies and the private sector
to rcplace the funds that have been
cut out of our budget.

Michael Baum
National Bureau of Standards
Washington, D. C.

Cheap skills

To the Editor: The column by Irwin
Feerst in your March 24 issue [*“The
Americanization of the IEEE,” p. 24}
was very interesting. Throughout
human history, there have always
been those who have attempted to
gain power by selecting an easily
identifiable subgroup of humanity
and inciting members of that group
to hostile action against othcrs by
appealing to the selfish interests of
its members. In many cases, such
attcmpts have been successful, par-
ticularly where the subgroup consti-
tuted a majority of the individuals
concerned.

Mr. Feerst’s contention that the
growing number of alien engineers in
this country, or their allegedly pre-
ferred treatment, represents in some
way an injustice to us truly “Ameri-

can” cngineers, is characteristic of
this mentality. The whole notion of
enlightened frec cnterprise centers
around the concept that pcople
should be frece to do what they
please, where they pleasc, as long as
doing so is not actively injurious to
anyone clse. Putting someone out of
a job by doing morc work for less
mongy is not considered to be active-
ly injuring them. Nationality has no
morc to do with the situation than
sex has or racc.

The sad cxperience of the automo-
bile and steel industrics in recent
years is directly duc to the sclfish
meddling with the laws of supply
and demand on the part of thosc
supposedly representing the work
force. Lest the same fate befall the
practitioners of enginecring as a
whole, let us not indulge ourselves by
supposing that anything other than
competence and productivity should
be determining factors in the alloca-
tion of employment.

If a given human being can do
more for less money than another,
then let him. What difference does it
make, which side of a particular
arbitrary national boundary an indi-
vidual was born on?

Timothy Stryker
Samurai Software
Pompano Beach, Fla.

Jingoist jangle

To the Editor: Having rcad Irwin
Feerst’s column in the March 24
issue, I must remark that 1 have
never come across such narrow-
mindedness in any issue of Electron-
ics before.

The U. S. was built up and popu-
lated by immigrants or labor im-
ported from abroad, and the author’s
ancestors must indeed have been
among them. May I also remind the
author that foreign-born employees
are often harder-working and better
trained than some of their Amcrican
counterparts.

Author Fcerst should also note
that much of the technology of the
U.S. was developed by immigrant
scientists. The late Albert Einstein,
for cxample, was not U. S. born.

Tarun Bikesh Roy
Pointe Claire, Que., Canada
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We deliver what the others promise.

The Texas Instruments 54" 6-and It's really not surprising that
12-Megabyte Winchester Disk TI's Winchester Disks actually do
Drive Family fits right into TI’s what all the others promise.
tradition of perfecting our tech- After all, we invented the
nology, production techniquesand integrated circuit, the micro-
reliable performance. brocessor and microcomputer.
That’s why we can ship our disk hey’re the key components that
drives in large production quanti- make computers what they are
ties just when you want them. This  today.
ability to deliver has made us a As always, our worldwide sup-
leader in the OEM marketplace. port and service are part of TI’s

tradition of giving you more than
you expect. For information write:
Texas [nstruments Incorporated,
PO. Box 202145, Dallas, Texas
75220. Better yet, call us today:
1-800-231-4717. In Texas:
1-800-392-2860.

f - . e]
t Tl invented the integrated

| circuit, the microprocessor

| and the microcomputer.

TEXAS INSTRUMENTS

D 1982, Texas Instruments Incorporated INCORPORATED
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We've already shown
you what IMOX™can do for
bipolar memories and digital
signal processing chips.
Now, for the bit-slice pro-
cessors. Two different slices,
two different applications.

> microprocessor ever made.  peripherals in the Am2900
FF;%TNTIE%ISFCS. The Am2901Crips through Family and more on the way.
Thanks to IMOX_ it's the  arithmetic. It leaps through  Designing was never easier.
first to break the 100ns micro- logic functions. And, yes, it’s available right
cycle barrier for 16-bit arith- And, get this, there are now.
metic. (That's worst case!) It’s over fifty high-performance NEXT, THE Am29203.
the fastest bipolar bit-slice The Am29203 will have a

lot of features that make it



FAST ISN'T FAST
ENOUGH ANYMORE.

faster for more complex
functions.

Its dual 1/0 ports will allow
twice as many data moves per
cycle. Its 16 internal registers
can be expanded indefinitely.

The single cycle BCD
arithmetic will make the
Am?29203 the perfect choice
for high-pertormance

small business computers.

And if all this sounds
good, just wait until you see
what AMD will be doing with
IMOX in the future.

IMOX is our very
advanced, ion-implanted,
oxide-isolated process. It lets
us make smaller, more com-
plex devices than ever before.

The International Standard of Quality guarantees these

electrical AQLs on all parameters over the o
ture range: 0.1% on MOS RAMs & ROMs: 0.2% on

rating tempera-

ipolar

Logic & Interfag‘ﬁ 0.3% on Linear, LSI Logic & other memories.

Advanced Micro Devices ¢\

901 Thompson Place, Sunnyvale, CA 94086  (408) 732-2400
IMOX is a trademark of Advanced Micro Devices, Inc. ©1982 AMD

IMOX lets us shrink the space
between transistors, cut capa-
citance and decrease die size.
And IMOX isn't the only
thing that nobody else offers.
Theres INT-STD-123.
Are you designing a high-
performance system? Call
or write AMD. Were a whole
lot faster than fast.
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Editorial —_

The shortage of EEs threatens the future

s there a shortage of electronics engineers or
I isn’t there? After Electronics editors around
the country put that question and others to
companies, colleges, and others deeply affect-
ed by the answer (see p. 105), the consensus is
that the shortage is indeed real, though its
severity varies with specialty, location, and,
above all, the quality of any particular EE.
Unfortunately, this conclusion lends comfort
neither to the conspiracy theorists, who argue
that shortfall rumors are concocted by compa-
nies plotting to keep salaries low, nor to those
who counsel complacency because such condi-
tions are cyclical in nature.

The truth appears to be that even though
some engineers are out of work —after all,
100% employment even in heady times is
unattainable —many firms of all sizes and in
every sector of the electronics industries sim-
ply cannot find enough of the qualified profes-
sional personnel they need.

Electronics has become one of the nation’s
basic industries, taking its place beside autos
and steel. Its insider jargon is now on the lips
of the person in the street, who has created an
almost insatiable demand for electronics prod-
ucts. More —and more sophisticated —design-
ers and specialists in the technologies that
make up electronics are needed to feed that
demand.

This pervasiveness has spread its burden
beyond industry to the academic community,
already bludgeoned by increasing costs and
losses in teaching ranks. Universities report
there just is not enough money available to
update sorely needed laboratory equipment;
nor are there enough graduates willing to for-
go the allure of industry salaries to enter the
teaching profession.

Even more cause for concern is that

advanced electronic technology clearly points
the way toward increased productivity, full
employment, and the health of the general
economy. It is, to reduce the equation to just
two words, the future. By permitting shor-
tages of the professionals needed and qualified
to build that future, we are, in effect, short-
circuiting it. That is why efforts such as the
Semiconductor Research Cooperative of the
Semiconductor Industry Association, which is
being set up to funnel money to the universi-
ties to be spent for basic research, must be
supported and expanded as quickly as possi-
ble—and so must the recently established
grant program of the American Electronics
Association.

hat is needed also is a greater joint

effort from two sectors—private and
Government —to expand the inadequate pro-
grams in electronics engineering. Industry has
recognized that merely to complain about
inadequate supplies of EEs cmerging from col-
lege is a disservice; to solve the problem it
must contribute its know-how and money to
provide enough of the right kind of people and
equipment for the educators.

It is ironic that an Administration that is
characterized by a *‘supply side” economic
philosophy should fail to see the connection
between the supply of engineers and the con-
tinuing leadership of this country in technolo-
gy. Forcing reductions in aid to universities
and to students is borrowing from the future
to balance today’s books. If there are not
enough engineers to design the technology
that the nation needs to maintain the pace of
the innovative growth that has seen it become
the world’s technological leader, there will not
be any trickle down in theory or reality.

Electronics /May 19, 1982
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COME EAST to CHERRY
for CUSTOM ICs

Nig 8

We'll treat you like a CUSTOMER!

We're the “action now” people who take your custom
IC needs as seriously as you do. We know your
business can’t afford delays. So we give you the
prompt attention you expect.

With full custom IC capabilities and some of the
most advanced technology anywhere, we can meet
your design, production and delivery schedules for
digital and linear bipolar circuits. Need both on the
same chip? We’ve done it with I2L...successfully!

And, if a full custom design isn’t quite what you
need, one of our circuits that has been processed up
to the point where it is ready for your interconnect
mask can be finished to your specifi-
cations, saving design time and cost.
Call us today for ACTION! Dial (401) 885-
3600 and ask for Custom IC Engineering
Sales. Or write for this 12-page, full color

brochure describing production of custom
ICs the Cherry way.

G A W NaTY e o
(.'n bl = | ] .q,' O || “.
| M g

§¥ l CI Jt. ';7‘ #

A

CHERRY SEMICONDUCTOR CORPORATION 2000 South County Trail, East Greenwuch RI 02818/ 401 /885 3600

A wholly owned subsidiary of Cherry Electrical Products Corp., Waukegan, IL, U S A, 312 889 7700 « Worldwide affiliates and phone numbers Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643 181 + Chesry
Electrical Products Ltd., Harpenden (Herts) England, (05827) 63100 « Cherco Brasil Industria E Comercio Ltda., Sao Paulo 55 (011) 246-4343 « Hirose Cherry Precision Co. Ltd, Klwasalu Japan, 044 933 3511
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PIN GRID ARRAY
AREA GRID
PIN ARRAY

AREA ARRAY
BED of NAILS

Regardless of what
you call the packages,
Textool probably
has a ZIP (zero
ingertion pressure)
socket to
accommodate them.

If your requirements are strictly for test
or burn-in, Textool's series of Grid Zip
sockets (below right) are perfectly
suited to your needs. ry

Should your . L
needs include a
production
socket, Textool
Area Array
sockets (below
left) will solve your problems.

Lead configurations pose no real
challenge to the unique flexibility of
these Textool socket series (.100 x

100" grid). You see only the positions
you need.

Simple mechanical action
characteristic of all Textool ZIP
sockets allows the user to literally
"“drop" a device into any of them.
Close the cam and the device is
retained with a
minimum of 100
grams pressure
per lead.
Release the cam
and the device
may be removed with zero contact
pressure, thus virtually eliminating
mechanical rejects caused by bent or
distorted leads No longer is there a
need to mount direct and run the risk
of losing a mulitlayer PC board

Detalled information on Textool's
complete line of sockets carriers for
test, burn-in and production
applications is available on request.

"~

Textool Products Department
Electronic Products Division/3M
1410 W Pioneer Dr . Irving TX 75061

214/259-2676

People

Szygenda and CGIS look up
for computer-aided services

As an increasing number of firms
scatter their operations across the
land, it becomes morc difficult for
them to create an integrated nctwork
for computer-aided design, manufac-
turing, and tests. That’s
why Stephen A. Szygen-
da, president of Comsat
General Integrated Sys-
tems Inc. in Austin, Tex-
as, looks to the sky for
the answer.

CGIS, which became a
wholly owned subsidiary
of Washington,
D. C.-based Com-
munications Satel-
lite Corp. in Janu-
ary 1981, is now
chartered to devel-
op CAD/CAM/CAT

Sky net. Stephen A. Szygenda thinks
the way to link scattered design oper-
ations is with satellites.

Szygenda, who founded the Aus-
tin software operation while teaching
at the University of Texas in 1971,
says, “All predictions indicate that
the total CAD/CAM area will surpass
$1 billion in 1985, with the bulk of
money going to software.” But back
when he started Comprehensive
Computing Systems and Services
(now Comsat General
Integrated Systems)
software was not high
on the priority list of
many businesses.
However, that is be-
ginning to change with
dropping hardware
prices and escalating
software costs. “It’s

i starting to gain the
respectability that
hardware had in

the past,” says Szy-
genda, who re-
ceived his doctorate

systems that can be
cost-effectively networked through a
satellite. As products generally be-
come more sophisticated, many
manufacturers are having to dele-
gate design responsibilitics to a num-
ber of development laboratories—
which, often because of acquisitions
or the desire to be near various tech-
nology centers, are located in differ-
ent cities.

These CAD/CAM/CAT satellite
networks will allow designers states
apart to work concurrently on the
same projects, says the 43-year-old
Pennsylvanian, who now enjoys rais-
ing cattle and quarter horses in
central Texas. “A satellite network
will allow utilization of very expen-
sive resources in a cost-effective
manner,” he states. “You don’t have
to duplicate resources like data bases
or other capabilities.”

In many ways, the company is
faced with those very same obstacles,
since it has design centers in Palo
Alto, Calif., as well as Austin. The
operation is planning soon to link
CAD/CAM capabilities over the Sat-
cllite Business Systems network with
an economical transmission scheme
that shares channels and uses a low-
er data rate than voice or video
applications.

in computer engi-
neering at Northwestern University
in Evanston, Ill.,, while working at
Bell Laboratorics in the late 1960s.
Now a part of Comsat, his opera-
tion is entering the total integrated-
systems business from the software
side—something that Szygenda be-
lieves gives his company a distinct
advantage over firms with hardware
expertise. “Experience and credibil-
ity are the keys in the software busi-
ness. You must show that you've
done it,” he states. In general, he
says, the industry is “just more
knowledgeable in building hard-
ware” and most are relatively inex-
pericnced in software—especially
when it comes to maintaining lead-
ing-edge software over the years.

Daniels, Forward Technology
on bit-mapped graphics track

If the user is given a choice of simi-
larly priced microsystems, Dennis
Daniels maintains that he or she will
invariably choose a bit-mapped
graphics display over the alphanu-
meric displays that are the rule in
the personal work stations now on
the market. Moreover, the founder



Ohmite can help you select the right resistor for your
application with capabilities unequaled by any other
manufacturer. We make more types, in a wider range
of wattages and resistances than anyone else. You can
be sure that our reccommendations will not be influ-
enced by product line limitations.

Our resistors range from 1watt up to 1500 watts and
from 1 megohm down to 0.005 ohm in the coatings
you need. We can even provide 0.005 ohm resistors
with 1% tolerance—avariance of only = 0.00005 ohm!
For special needs, we can custom wind virtually any
size or type.

Our applications engineering department is the
industry’s most experienced, and can help you deter-
mine what type and size resistor will best handle your
demands. Unlike some other manufacturers, we offer
both vitreous enamel and silicone coatings and can
recommend what's really best for your needs.

For many special applications, our evaluation goes
beyond power ratings, value and tolerance. For
example, incircuits encountering brief power surges,
the invisible differences between two types of 5 watt
resistors can mean the difference between long-term
reliability and premature failure. We can help you
design-in reliability.

FOR IMMED!ATE DELIVERY of standard products
contact your local Ohmite distributor. For application
assistance call your Ohmite sales office.

A 60 page resistor catalog is available from
Ohmite Manufacturing Co., 3601 Howard Street,
Skokie, IL 60076, 312-675-2600.

»

® A NORTHAMERICAN PHILIPS COMPANY
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Which wirewound resistor
is best for your application?

Ohmite has the right resistors and the right
application advice.




THE
ZX-907

ZENDE BUS TRACER

Monitors Multibus* Operation

The ZX-907 represents a major advancement in Multibus development
tools. This processor-based board, in conjunction with an external CRT,
interprets Multibus events by monitoring address, data and control lines. The
on-board memory will store up to 1024 bus events. The interpreted results
are displayed on the CRT in the form of action, memory or I/O location,
and data.

+ Menu driven software trace
control

+ Breakpoint can be preset
on Address = ,<,>

- 8or16 BitProcessor
Compatibility

« 40 bit wide trace

+ 1024 Bus Cycle Storage in
on-board RAM

» On-board 8085A-2
Processor

* TM INTEL Corp.

Untted Kingdom-Giltspur Microprocessor Systems
Tel (0635) 45406  Telex 848507
France - Tekelec Airtronic
Tel (1) 534-7535 Telex 204552F
West Germany - Allmos Electronik
Te! (089) 857-2086; Telex 5215111

Zendex’

6644 Sierra Lane. Oublin, Californla 94566
Tel.: |415] 828-3000 TWX 910 389 4009
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An answer. Dennis Daniels says his boards
give microcomputers mini-like muscle.

Keeping you ahead of the pack...

You (and we) are in a quick-moving business
News breaks frequently Change 1s the name of
the game Awarensess is the way to win.

Give us one hour of your time every two weeks
and we will keep you aware of what's going on
around you and around the changing world of
electronics technology.

Keep ahead ot the pack. Send in one of the
subscription cards in this issue.

16

of newcomer Forward Technology
Inc. belicves that such systems are
already entering the market thanks
to the advent of the 16-bit micropro-
cessor in packaged systems.

Danicls so strongly puts his faith
in bit-mapped graphics, he left
another company he helped found —
intelligent-terminal manufacturer
Zentee Corp. of Santa Clara,
Calif.—and created Forward (also in
Santa Clara) to manufacture the
board-level designs that were proto-
typed as the Stanford University
Network (SUN) work station.

For some time, “people have been
looking for a microcomputer with
enough power to provide true mini-
computer functionality,” says Dan-
icls. “They want sufficient address
space, memory management, a so-
phisticated interrupt structure, and
context switching.” He believes the
Multibus-interfaced SUN board his
firm provides, which includes a
graphics board with 1,000 by 1,000
picturc elements, a central-process-
ing-unit board containing a Motor-
ola 68000, and 256-K bytes of ran-
dom-access memory, is the answer to
those needs. “They are also looking
for an engine to run Unix or Xenix.”

The 42-year-old Daniels’s market-
ing oricntation at this point is almost
instinctive, after 18 years in related
positions. He studied at San Dicgo
State University and the University
of California, Los Angeles. When he
joined Zentec in 1974, it was as vice
president of marketing.

*“I was always a classical entrepre-
neur,” observes Daniels. ““I thought
of a better way to do something and
then did it. Tt happened that this
idea [for the SUN boards] did not fit
in with Zentec’s thrust; so I spun it
out as Forward Technology.” ]
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entigrid

The world’s first
OS compatible

136C-5
116C-5

Now for the first time you can style can. And make no mistakes acteristics up through UHE
drive an electromechanical relay .. .it is a Centigrid relay designed ~ The new Centigrid is available
directly with the signals of most ~ to meet the requirements of in both general purpose (116C)
logic families—including CMOS. MIL-R-28776. Its ruggedness and and sensitive (136C) versions.
That means simpler board layout  proven contact reliability are Call or write today for complete
problems and reduced compo- industry bywords. information or applications ideas.
nents counts for greater reliability. ~ Ultraminiature Centigrid relays
The new Centigrid relay have proven extremely effective

incorporates a power FET driver  in applications where high board
in the input to amplify the signal, density.and close board spacing
groctlects izl with a larglf Zenelr] are criticall(. Lﬁw power requirfl—

iode, and packs it all together ments make them exceptionally
with a DPDEI' relay and c%)il sup-  valuable for battery operation, W TELEDYNE RELAYS

pression diode in a tiny Centigrid and they have excellent RF char- The best little relays in the world.

12525 Daphne Ave., Hawthorne, California 90250 » (213) 777-0077

U.K. Sales Office: Heathrow House, Bath Rd., Cranford, Hounslow, Middlesex, TW 5 9QQ - 01-897-2501
European Hqtrs: Abraham Lincoln Strasse 38-42 ¢« 62 Wiesbaden, W. Germany 6121-700811

Japan Sales Office: Nihon, Seimei Akasaka Building * 8-1-19 Akasaka, Minato-Ku Tokyo, 107 Japan (03) 403-8141
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Our sockets
don’t fail
under stress.

By design, AMP DIP sockets don't
knuckle under to overstress—the
number one reason for socket failure.

But that's not all. They're also
competitively priced, delivered on time
with our computer-linked regional
inventory system.

What's more, they offer your design

engineers a broad range of features—
and a choice of .175" or .160" profiles
in solid or ladder housings. A number
with MIL-S-837 34 qualification. And
all capable of machine insertion to
increase your productivity.

Get the socket that won't fail under
stress—or go over your budget.




AMP Facts

DIPLOMATE SL Sockets
Sizes: 8 through 40 positions
Profile: .160"

Engaging force: 340 grams max.
Separating force: 25.5 grams min.

Closed

Board !
stand off d

Board
retaining
leg detents 4

entry design

Anti-overstress

DIPLOMATE DL Sockets
Sizes: 6 through 40 positions
Profile: .175"

Engaging force: 340 grams max.
Separating force: 14 grams min.

Large
target area

Solid or

ladder body Dual wipe

contacts

Anti-overstress Closed
stop wall | bottom
| design

For full details, call the AMP DIP Socket Information Desk at (717) 780-8400.

AMP Incorporated, Harrisburg, PA 17105.

AMP and DIPLOMATE are trademarks of AMP Incorporated

A NI means productivity.

CIRCLE
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WE KNOW
PROGRAMMERS WHO’
TO WORK FOR YOU,

There are about 37,000 microsystem software
engineers in the world today.

80% of them are developing programs
based on our 16-bit architecture.

So far, they've written nearly a billion lines
of code for us—and for you.

Our software is one of the biggest reasons
why. Because at Intel, we give you a lot more
support than anybody else in the industry.
Li]Ise our completely modular set of software
building blocEs. Which includes development
tools. Utilities. Operating systems. High level
languages. Complete documentation. And
workshops.

We've even created a whole third-party
software operation. To take the best work of
those 30,000 programmers and make it
available to you.

As a result, we can give you more operating
systems and languages than any other
microprocessor manufacturer. Five 8-bit
languages. Five 16-bit languages: FORTRAN,
Pascal, BASIC, PL/M, and COBOL. With
JOVIAL and Ada on the way.

And we giveyou three operating systems to
choose from: our own iRMX 86 and iRMX 88,
plus CB/M* Compare that to our closest
competitor who can't even give you half the
choices we do.

Impressive as all that sheer volume may be,
we think it’s even more important to give
you real quality. So we've made sure that all
the pieces work together, through well-defined
standard interfaces. We even give you a direct
connection to the future. Because all your
applications in high-level languages are fully




30,000

_L BE PERFECTLY GLAD
OR AGAINST YOU.

portable to our next-generation iAPX 186 and
iAPX 286 as well.

You'll see real quality in our field support,
too. With our worldwide network of software
support engineers, you can look for the best
ad?/ice in the industry. And real help whenever
you need it.

Finally, we'd like to remind you of another
big reason why all those programmers started
writing for the iAPX 86 in the first place.

Pertormance.

According to our latest benchmarks, when
you combine an iAPX 86 CPU with one of
our operating systems, one of our high-level
languages, and an applications program, the
result is a total solution that runs circles around
any other microsystem combination of
hardware and software.

Wed like to send you a new brochure
that's full of detailed information about our
software. About the quantity. The quality.
And the performance.

Because we want you to see exactly how
much help you get when you design with an
Intel CPU.

And how much help your competition gets
when you don't.

Just get in touch with your distributor.

Or write: Intel Corporation, Attn. Literature
Dept., 3065 Bowers Avenue, Santa Clara,
CA 95051. (408) 987-8080.

1 nter’del ivers
Unuted States and Canadian Distributors Alliance, Almac/ Stroum, Arrow Electronics, Avnet Electromnics
Component Specialties Inc , Hamiltorn/Avnet, Hamilton Electro Sales, Harvey, Industrial Components Inc

L A Varah, Measurement Technology Inc , Mesa, Pioneer, Wyle Distribution Group, Zentronics CP/M 1s a
registered trademark of Digital Research, Inc
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4113 COMPUTER
DISPLAY TERMINAL

TE

THE GRAPHICS
STANDARD

Smart color from _
Tektronix: Performance and clarity
you should see for yourself!

The 4113 combines a
crisp, clear color display
with true zoom and pan,
local segments, and the
many other performance
extras of the Tektronix
4110 Series. To appreciate
the significance of the 4113,
you must see it for yourself.
No other color terminal so
successfully merges high
information density with
comfortable viewability, or
offers such powerful local
capabilities at such an
affordable price.

You'll see exceptional
sharpness and image
stability engineered
into the 4113’s 483 mm
(19-inch), 60 Hz non-
interlaced display. You
can address a 4096 x 4096
point matrix, then zoom
and pan to magnify any de-
tail on the 4113's 640 x 480
display. As a result, plots
developed on the highest
resolution Tektronix dis-
plays, such as the 4114,
are easily transferred to the

4113 for color enhancement.

You'll see how easy it
is to access any of 4096
colors, or to command
local graphics, using a

minimum of host com-
puter time. The Tektronix
Color Standard makes
color specification remark-
ably simple. Work with 8
colors on-screen at once
or, with optional bit plane,
as many as 16 colors.

Powerful, highly ex-
pandable local intelligence
lets you retain pictures and
picture segments in local
memory, then redraw and
manipulate with a short
command from the host.

The 4113’s operating
system is wholly com-
patible with all other 4110
Series terminals, as is its
optional, integral flexible
disk mass storage. The
4113 is available in either
pedestal or convenient
workstation configuration.
For fast start-up, easy
maintenance, CPU and
terminal independence,
you can take advantage of
the Tektronix PLOT 10 In-
teractive Graphics Library:
the most popular im-
plementation of the 1979
SIGGRAPH proposal for a
computer graphics
standard.

Ask your Tektronix Sales
Engineer for a hands-on
demonstration. Or call
Tektronix today for more
information.

U.S.A, Asia, Australia, Central
& South America, Japan
Tektronix, Inc.

PO. Box 4828

Portland, OR 97208

Phone: 800/547-1512

Oregon only: 800/452-1877
Telex: 910-467-8708

Cable: TEKTRONIX

Europe, Africa, Middle East
Tektronix Europe B.V.
Postbox 827

1180 AV Amstelveen

The Netherlands

Telex: 18312

Canada

Tektronix Canada, Inc.
PO. Box 6500

Barrie, Ontario L4M4V3
Phone: 705/737-2700
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In my opinion

Japanese investment in the U. S.

by Edson W. Spencer, chairman, Honeywell Inc.

Japan and the
United States arc
incxorably driven
together in matters
of international
trade and invest-
ment. We are the
two leading users of
petrolcum, and be-
tween us we import
half of all the ex-
ports of the oil-pro-
ducing nations. We
both, therefore,
have grecat need to maintain a free international
environment for exports, imports, capital flows,
and productive investments. Closed capital mar-
kets and discriminative policies against each
other’s products make for a course that will only
lead to retaliation and disaster.

Competition between our industries, on the
other hand, is healthy. It prevents our domestic
manufacturing and service businesses from
becoming fat, complacent, and unresponsive to
customer needs. We are not afraid of Japanese
competitors in our markets, and Japanese busi-
nessmen should not fear American competition
in theirs. Of course, we have to be understand-
ing of cach other’s national interest and domes-
tic political problems. That is possiblc, however,
while maintaining the industrial strength that
competition engenders. The consumers in Japan
and the U. S. will be the beneficiaries.

Helps exports. | believe Japan has arrived at
the point where it must invest aggressively in
worldwide markets. Foreign investments in
manufacturing facilities will, in the long run,
help increase the flow of Japanese exports into
those countries where plants are established.
Exports follow because components, parts, and
asscmblics are required for further fabrication
and added value in the market being served.
Exports are further enhanced by establishing a
bigger and stronger presence in the market
being served and hence the ability to sell all
products in greater volume.

My experience tells me that in all countries, a
competitor’s market pcnetration is limited if his
business in that country is confined to import-
ing. Making capital investments in a foreign
country is essential if the goal is maintaining
and increasing market share.

The reasons for this are many. One has to do

with economies of scale, especially when selling
to the U.S. market. This market’s very size
reduces the risks involved in undertaking U. S.
manufacture of the product, and it increases the
profit opportunity.

A sccond reason is the natural desire of any
customer to favor a local product over an
imported product —everything else being equal.

Another major factor that has to be consid-
cred by importing companies is the friction that
may be crcated when local workers are put out
of jobs because of imports.

Pressure point. In my own view, the Japanese
automobile industry has bcen too late in recog-
nizing this pressure point and too slow in mov-
ing into manufacturing in the U. S. and Europe.
A company that has done just the opposite is
Sony Corp. Sony invested in America before the
American television industry began to ask for
help under anti-dumping laws; before Congress
began to look at the cffect of declining jobs and
displaced workers; before the pressure point was
reached. I frankly do not think many Americans
know whether Sony is a foreign company or not.
As a result of the farsighted views of Sony’s
management, the “Made in USA™ label diffuses
protectionist concerns and allows Sony to per-
form as a strong and successful competitor in
the U. S. market.

More of Japanese industry must follow Sony’s
example and be willing to take the risk of setting
up manufacturing plants outside Japan, before
the backlash against Japanese imports becomes
an even stronger political pressure point in the
major industrialized markets.

And we welcome Japanese businessmen who
are willing to put capital into productive enter-
prise in our country. We also expect equal
opportunity for American companies to invest in
Japan. I would characterize Japan as a country
in the process of opening its doors to foreign
investment, but with a long way to go to match
the openness of the U. S. market.

If Japan does not welcome the competition of
investors in its market, and if Japan does not
invest outside its borders, short-range gains can
only be followed by long-range opportunities
lost by Japanese industry to the more venture-
somc of its foreign competitors.

Electronics will periodically invite the expression
of outside views on this page concerning issues of
importance to the electronics industries.
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A system housing
as intelligently engineered
as STD BUS itself.

Introducing the STD 701
pPackage. .. from the
designers of the STD BUS.
When we designed our new STD
BUS enclosure, every detail was
analyzed to solve your system pack-
aging problems before they happen.
First, the size. With 12- or 21-slot
card cage on %" centers, +5V and
=12V power supplies. fan and con-
- nector panel, it§ still roomy enough
for your custom equipment. Like sig-
" nalconditioning, interface hardware,
~ displays and connectors.
Then there’s the easy access. The
ont panel disconnects easily so you
3 dd or swap ca d,iAn s fla

for documenting custom are

mount to benchtop configuration is a
simple matter of adding the optional
decorative top and side panels.

We even thought of little things like
spare panels for inexpensive replace-
ment if you damage the original or
change your mind about a design.
And we supply a vellum drawing kit

il‘

Visit our booth No. 1134 at Electro/82 in Boston

system design. It carries a limited
two-year warranty.

Build a microcomputer with
Pro-Log STD BUS cards.

Plug in your choice of Pro-Log
STD BUS cards and you have a
complete customized microcomputer
for process control, data collection,
ATE or development applications.

For more information, write or call
Pro-Log Corporation, 2411 Garden
Road. Monterey, CA 93940, phone
(408) 372-4593. Outside Qﬁ&m
call to'll:f"ree: (800')-53.8 -9570.

’ll:;,?n e '.'_‘}Aé ¥
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VACTEC

OPTOELECTRONICS

DETECTORS

AND

EMITTERS
INFRARED

REMOTE CONTROL

-

-~

DETECTORS
DEYECTONS—

EMITTERS —Galllam
Arnenide LED's

PACKACING—T-1 and
T-1% (Jmum and Smm)
plastic; TO-18, TO0-5
caramic, wicre DIP

Call or wrile for Bulletine
YITA-3 and YTD-1.

VACTEC, INC.

10800 Page Bimi.

St. Louis, Mo. 63132
{(314) 4734800

TWX 9107640811
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Meetings

40th Annual Device Research Con-
ference, 1EEE (H. Craig Casey Jr.,
Duke University, Durham, N.C.
27706), Colorado State University,
Fort Collins, June 21-23.

International Symposium on Infor-
mation Theory, IEEE (Carl Helstron,
Department of Electrical Engineer-
ing and Computer Sciences, Mail
Code C-014, University of Califor-
nia, La Jolla, Calif. 92093), Les
Arcs, France, June 21-25.

Circuit Expo West °82, Worldwide
Convention Management Co. (She-
lia Mors, Worldwide Convention
Management Co., P.O. Box 159,
Libertyville, Ill. 60048), Long Beach
Convention Center, Long Beach,
Calif., Junc 22-24.

Nepcon East 82, Cahners Exposi-
tion Group (222 West Adams St.,
Chicago, Ill.), New York Coliseum,
June 22-24.

Comdex/Spring ’82, The Interface
Group (160 Speen St., P.O. Box
927, Framingham, Mass. 01701),
Convention Hall, Atlantic City,
N. J., June 28-30.

Videotex °’82, Online Conferences
Ltd. (Meeting Systems Inc., 286
Fifth Ave., Suite 809, New York,
N.Y. 10001), New York Hilton,
June 28-30.

Conference on Precision Electromag-
netic Measurements, IEEE (Robert
Kamper, National Bureau of Stan-
dards, Boulder, Colo. 80303), Uni-
versity of Colorado, Boulder, June
28-July 1.

9th International Power Electronics
Conference and Exhibit, Power Con-
cepts Inc. (Ronald Birdsall, P.O.
Box 5226, Ventura, Calif. 93003),
Hyatt Regency Crystal City, Wash-
ington, D. C., July 12-15.

Joint Intermag and Magnetism and
Magnetic Materials Conference,
IEEE (Prof. Arthur Yelon, Ecole
Polytechnique, University of Mon-
treal, Quebec, Canada), Montreal,
July 20-23.

Siggraph *82—9th Annual Confer-
ence on Computer Graphics and
Interactive Techniques, Association
for Computing Machinery (Sig-
graph 82, Convention Services De-
partment, 111 East Wacker Dr.,
Chicago, Ill. 60601), Hynes Audito-
rium, Boston, July 26-30.

6th International Conference on
Computer Communication, Interna-
tional Council for Computer Com-
munication (iccc, P.O. Box 23,
Northwood Hills HA6 1 TT, Middle-
sex, England), Barbican Centre for
Arts and Conferences, London, Eng-
land, Sept. 7-10.

Wescon/82 —Western Electronic
Show and Convention, Electronic
Conventions Inc. (999 North Sepul-
veda Bilvd., El Segundo, Calif.
90245), Anaheim Center and Ana-
heim Marriott Hotel, Anaheim,
Calif., Sept. 14-16.

6th International Fiber Optics and
Communications Exposition, Infor-
mation Gatekeepers Inc. (Ellen M.
Bond, Information Gatekeepers Inc.,
167 Corey Rd., Suite 111, Brookline,
Mass 02146), Marriott Hotel, Los
Angeles, Sept. 15-17.

Seminars

Design-Oriented Analysis and Mea-
surement Techniques (for electronic-
feedback control) and Basics of Pow-
er Electronics: Topologies, Magnet-
ics, and Control will be presented in
Boston in June, Miami Beach in
July, and the San Francisco area in
late August. For information on
these three-day seminars, write Tes-
la Co., Educational Division, 490
South Rosemead Blvd., Suite No. 6,
Pasadena, Calif. 91107 or call (213)
795-1699.

Spectrum of Solutions ’82, an exhibi-
tion and conference on computer
applications, is sponsored by Prime
Computer Inc. (Prime Park, MS 15-
60, Natick, Mass. 01760), McCor-
mick Inn, Chicago, June 29-July 1.
The same show will visit the New
York and Dallas areas during this
coming fall.
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a family of high speed

16K static RAMs that meet
MIL-STD-883B

Take your pick. A 16Kx1 organization with
the IMS1400S-70M, or a 4Kx4 with the
IMS1420S-70M. INMOS delivers both. They're
fully processed and qualified by INMOS to
MIL-STD-883B. This includes screening over
the full -55°C to +125°C temperature range,
as defined in Method 5004 Class B, and
qualification to Method 5005 Class B.

Both RAMs give you 70ns chip enable ac-
cess time and 660mW maximum active
power dissipation (only 165mW maximum
standby). They operate from a single 5V
(£10%) power supply, are TTL compatible
and come packaged in 20-pin, 300-mil
ceramic DIPs with industry standard pinout.

Remember, you can get them now, off-
the-shelf* from your local INMOS distributor.
Because INMOS believes that meeting your
delivery requirements is just as important
as meeting the military standard.

" IMS14005-70M

. - EdINnMmos

P 0. Box 16000 * Cotcrado Spnings. Cerado 80935 » (303) 6304000 » TWX 910/920-4004 «
Burlington. Mass (617) 2735150 « Dayton, O (513) 439-0968 * San Jose, Cakf (408)
2981786 * Whitefnars * Lewwns Mead * Bristo) BSI 2NP » Engiand ¢ Phone Bristol 0272 290 881

* TLX 444723
d
inmos, and IMS are trademarks of INMOS

. .
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In the Microworld, Motorola and Intel CPU%




turn toZilog peripherals for outside hel,

Now, no matter whose microprocessor you
choose, you can design a better system by s
rounding it with Zilog’s architecturally-
advanced universal peripherals.

We put more functions on every chip, so
need fewer parts and less space. For examplé
our CIO gives you three on-board 16-bit co
timers, 20 programmable I/O lines, and vect(
interrupt control.

Advanced architectural features sharply
duce CPU overhead and increase system thro
put. The SCC, for example, includes most o
the frame-level protocol implementation
requirements for Bisync and SDLC, includi
SDLC Loop Mode. And, it’s the only serial
controller with on-chip clock recovery logic.
asynchronous-only applications, there is alsd
Zilog’s ASCC which offers all of the benefits
of the SCC at lower cost.

We also have circuits that can simplify yo
multiprocessor designs. Our FIO provides a
easy-to-use asynchronous FIFO interface
between any two CPU buses. Our UPC give
you a complete single chip microcomputer
a built-in host bus interface for distributed
processing applications.

Find out today how Zilog peripherals can
make your product more competitive in the
Microworld — no matter which CPU you’ve
decided on. Call your nearest Zilog sales offij
or write Zilog, Inc., Components Marketing
1315 Dell Avenue, Campbell, CA 95008.

In addition to working with Zilog’s CPU’s, .
peripherals help these processors.

16-Bit 8-Bit

Intel 8086/8088 | 8080/8085

Motorola 68000 6800/6809

Rockwell 6502

9900/99000

Supplicr

Texas Instruments

Zilog’s Universal Peripherals are available now: SCC, Serj&
Communications Controller; ASCC, Asynchronous Serd
Communications Controller; FIO, FIFQ Input/Output Inl
face Unit; FIFO, FIFO Buffer Unit and FIO Expander; Cl
Counter/Timer and Parallel I/O Unit; UPC, Universal
Peripheral Controller. The Z-SCC (Z8030), Z-ASCC (Z80:
Z-ClO (78036), Z-UPC (Z8090) work with multiplexed ad
and data bus CPUs. The SCC (Z8530), ASCC (Z8531), CI
(Z8536), UPC (Z28590) arc non-multiplexed address and d<gi
bus versions. The FIO (Z8038) and the FIFO (7Z8060) work

Cedar Knolls, NJ
(201) 540-1671
Woodmere, OH
(216) 831-7040
Austin, TX

(512) 453-3216
Dallas, TX

International
London
England

0628 -39200
Munich
Germany
8016-4035

Domestic
Campbell, CA
(408) 370-8120
Irvine, CA
(714) 549-2891
Van Nuys, CA
(213) 989-7484

Clearwater, FL
(813) 535-5571

Schaumburg, IL
(312) 885-8080
Burlington, MA
(617) 273-4222

(214) 931-9090
Bellevue, WA
(206) 454-5597

Paris
France
778-14-33
Minato-ku
Tokyo, Japan
03-587-0528

either bus versions.

Z1lo¢

the Microworlg




SOULD BIOMATION

A breakthrough in software/
1ardware integration.

Merging sophisticated software
vith complex hardware requires a
1ew class of measuring instru-
nent. And that means Gould
Jiomation.

The K101-D (48-channel) and
{102-D (32-channel) logic
inalyzers offer unprecedented
yower in both data domain and
ime domain, enabling software
ind hardware engineers to solve
slusive integration problems.

For software analysis, both
astruments separate multi-
yystem /multi-peripheral trans-
ictions. Debug loop and branch
outines. Integrate long multiple
ubroutines. And selectively moni-
or system response to peripherals.

To aid the hardware designer,
both instruments relentlessly track
down complex timing skews, erra-
tic signal relationships and other
subtle hardware errors. Advanced
high-performance hybrid probes
capture glitches smaller than 5 ns.

To speed up software/hard-
ware integration, mnemonic dis-
assembly formatting saves time by
correlating machine code to its
source code.

Trace control revolutionizes
monitoring of program flow.

More sophisticated than any
classical triggering system, trace
control allows you to isolate and
capture widely-separated slices of
program flow for review and
comparison.

A PROBLEM,

O OTHER

Sixteen separate selective tr:
control levels are available, ea
with 4 conditional commands §
delay. By setting multiple breal
points, you can determine cau
and-effect relationships betwe:
events that occur as much as
weeks apart.

The K101-D or K102-D cont
uously monitors system activity
recording only the program se
ments you specify and ignorire
irrelevant segments. You can n
only advance to the next trace
level, but jump to other levels t
follow conditional branching ai
complex loops.

Individual trace level screen
menus and keyboard controls
make set-up simple. You can €
integrate the K101-D or K102-




into a computerized system for
remote control via RS-232-C or
GPIB intertace.

Flexible clocking
combinations

With either the K101-D or
K102-D, you can keyboard-select
virtually any conceivable clocking
scheme in AND or OR combina-
tions. This clocking flexibility allows
you to accommodate virtually any
system architecture. No need to
waste time developing your own
external circuitry to drive the clock
input on your logic analyzer.

Level-sensitive ENABLE clocks
permit easy capture of multiplexed
information and act as a signal for
demultiplexing.

CLEARLY THE BEST.

Edge-sensitive SAMPLE clocks
synchronize the logic analyzer to
the target system at speeds to
50 MHz.

Mixed clocking mode allows
precise and simultaneous capture
of software execution and hard-
ware timing characteristics, with
timing speed to 100 MHz.

Uncompromising dedication
to high performance.

The Gould Biomation philosophy
dictates that every instrument we
make be the best for the job it's
designed to do.

The impressive performance of
the K101-D and K102-D in
software/hardware analysis is
evidence of that commitment to
excellence.

For a demonstration or product
brochures, write Gould, Inc., Instru-
ments Division, 4600 Old Ironsides
Drive, Santa Clara, CA 95050-1279.
Manufacturer of Gould Biomation
products. For fastest response,
call (408) 988-6800.

}

sawsal

asensn

asenae

203880
L}

Circle #30 for further information on the K101-D
Circle #31 for further information on the K102-D

=2 GOULD
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TE 200 SERIES
ULTRA-PORTABLE SCOPES

Tough. Precise.
Totally self-contained.
Only Tektronix packs
so much into so little!

The TEK 200 Series
are battery-operated
minlaturized scopes
with performance
thatis full-scale
Tektronix. A feather-
weight 3.7 pounds
and less, all Tek 200
Series scopes are
highly impact resistant
and double insulated
for floating measure-
ments. You can select
bandwidths to 5 MHz.
Single or dual trace.
DMM. Even storage.
All while getting pre-
cise measurements
from an easy-to-use

go-anywhere package.

Each scope includes
rechargeable inter-
nal battery, viewing

hood, carrying case
and convenient
neck strap. You can
keep both hands free
to use the integral
probes, of to steady
yourself on ladders
and catwalks, with the
CRT clearly readable.
The 200 Series
miniscopes: small
wonder they were
designed by
Tektronix.

CALL TOLL-FREE

1-800-547-1845
Ask for Dept. HO720

to get more informa-
tion or to place an
order. (Oregon, Alaska
and Hawaii, call
503-627-5402 collect.)

Tektronix

COMMITTED TO € NCELLENCE

CupwogM € THRL Wmecren Py AR e pg*-veg 134

News update

B The current slump in air travel is
setting up some turbulence for the
otherwise climbing market for jet-air
liner simulators.

In Atlanta, the Federal Aviation
Administration’s National Simula-
tor Program Office reports a surge
in requests for certification of com-
puter-based systems designed to
meet standards in the FAA's three-
phase “total training” plan [Elec-
tronics, Oct. 6, 1981, p. 96]. Under
the program, pilots who are already
jet-qualified can acquire some take-
off and landing credits in a Phase |
simulator; copilots may move up to
captain in a Phase 2 system; and
Phasc 3 affords total simulation
training of pilots who are not jet-
qualified.

A half year ago, only three flight
simulators had been approved for
Phase 2 training. Today, eight have
passed and at lcast a half dozen
more are awaiting approval, says
James L. Copeland, technical advis-
er to the program manager.

This week, FAA officials are
scheduled to travel to the United
Airlines training center in Denver to
conduct the program’s first Phase 3
tests, which require full daylight
visual scenes and enhanced motion
and sound effects. United’s 272 sim-
ulator uses a lcading-edge computer
graphics system developed by Redif-
fussion Simulation Inc. of Arlington,
Texas—the firm that manufactured
the first visual systems to win Phase
2 clearance last year.

However, the current airline slow-
down is causing most carriers to
move more cautiously into Phase 3,
Copeland notes. “I think a lot may
be waiting for someone to break the
ice—and United has chosen to do
just that,” he says.

Some strugglng airlines have de-
layed plans to press on with total
simulation because they are no long-
er hiring new pilots. For example,
Braniff Airlines—which pioncered
the simulation route last year with
the nation’s first three Phase 2 sys-
tems—sees no need for Phase 3 at
this time. Says Capt. D. R. (Dale)
States, vice president of flight for
Braniff, “Maybe four or five years
down the road, we’ll take another
look.” -J. Robert Lineback




SYSTEM 720

he complete system for data acquisition/reduction

For the first time, demanding DAS users can obtain a
omplete, high-performance data acquisition system
ithout going to a high priced, risky custom system. For
ritical measurements, these users need speed, accuracy

Bnd reliability . . . qualities long associated with the Neff
ystem 620 family of data acquisition products. Now, these
ame qualities are available in a fully integrated system.
The use of System 620 instrumentation equips System
20 with the most powerful and flexible analog front end
bvailable. Consider these features: 50kHz throughput,
20dB CMRR, 15-bit resolution, signal conditioning,
hutomatic computer controlled calibration and many other
sophisticated options. Add a computer, carefully selected
seripherals, complete DAS software and a FORTRAN
evelopment system and you have the complete

ystem 720.

You'll be in control. No third-party hardware integration or
software design . . . no interface worries . . . and future
system expansion is as easy as plugging in cards.

System 720 is the result of Neff's 25 years experience in
serving DAS users. High performance, reliability and
versatility are built into each system. Find out more. Send
for our System 720 brochure or, for immediate answers, call
us toll free: (800) 423-7151; in California,

(213) 357-7151 collect.

EFF

INSTRUMENT CORPORATION

700 South Myrtle Ave., Monrovia, CA 91016
TWX 910-585-1833
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HUGHES AIRCRAFT COMPANY

Solid State Products

500 Superior Avenue
Newport Beach, CA 92663
(714) 759-2942

TWX: 910-596-1374

In Europe

Hughes Microelectronics Ltd.

Clive House

12-18 Queens Road
Weybridge, Surrey KT 139XD
England

Telephone: 932-47262

Telex: 929727

HUGHES EEPROMS NOW IN VOLUME PRODUCTION!

Hughes EEPROMSs, introduced in 1980, are
gaining wide market acceptance in applica-
tions requiring electrically erasable non-
volatile memory and low power operation.
Production quantities are now being deliv-
ered for both the 4K and 8K bit versions.
Applications are divided into two general
categories:
® convenient alternative to EPROMs
® in-circuit programming which offers
new dimensions in innovative design
techniques.
For example; Hughes has developed

a digitally compensated crystal oscillator

(DCXO) with temperature compensation
using our HNVM 3008. The ROM code is not
written until after the product is completely
assembled, providing more accurate com-
pensation, ease of manufacture, and sub-
sequent recalibrations in the field. Other
applications are emerging for postage
meters, portable terminals, adaptive proc-
essors and many more.

The HNVM 3004 (512 x 8) and the
HNVM 3008 (1024 x 8) EEPROMSs can be
written 10,000 times and retain information
for 10 years at 125°C or 20 years at 70°C.
Naturally, the Hughes HNVM 3000 series are
compatible with all major logic families.

To respond to the EPROM market,
Hughes is introducing the HNVM 3704 (512
x 8), our first product to provide a cost effective
alternative to EPROMs with CMOS character-
istics. This device can be programmed elec-
trically in 1 millisecond and erased electrically
in 100 microseconds.

It is time for you to consider Hughes
EEPROMs. Programming is easy to accom-
plish either in-circuit or out-of-circuit. Parts
are available now from Hughes distributors.
For more information and your copy of
our new EEPROM application notes con-
tact your local Hughes Representative or
Hughes—Solid State Products.

Hughes...A Leader in CMOS Technoiogy.



Business activity

The electronics produc-
tion index is a seasonally
adjusted measure of the
level of production activity
among U. S. manufacturers
of office and data-process-
ing equipment, communi-
cations and radio-television
equipment, instruments,
and components. As a ref-
erence point, the 1977
yearly average = 100.

5
S
8
:
3

U ISOUSTHIAL-PRODUCTION 1DE X!

February January February 1981
Office and data-processing equipment - 3211 _ —E-_. 57 ??8.1 ) 1 7-7305.03 ol
_ Communications equipment— - - Bl ] 168.0 l 162.7 E 157.6 =
i : Radio and TV equipment Rl 857 -T 79.8 l 102.0 |
i EI;ctronic and érectricaTi;str:xr:\-e-r:w_“~‘_m—b— e 256.2 —T - 258.5 | 250.3
~ Gomponents T T s I 1624 ! 1711

February January January 1981
Proehac i wmckaes (BRSNS
Office and computing machines 189.3 ] 187.3 | 182.0
- - - - T T — - e e S e il _— e * ——
Communications equipment 261.8 Jl 262.3 : 263.4
R — — — SIS W S - -
Radio and TV receiving equipment 68.7 !‘ 7.7 76.7
- =L SIS R B N R IRRR RS =2 . o ——— *
Components 334.4 | 3338 329.6
March ' February March 1981
B RTURTIE T oY PR 1 3 = —_———
Communications equipment 3.279 3.400 3.050
- b — S i = S -3 - S 4 — ——
Radio and TV receiving equipment 1.009 | 0.805 ! 0.929
Electronic and electrical instruments 4.048 : 4,103 4.136
Components 2.295 ] 3.350 3.326

March ‘ February ; March 1981
- r— ——— :
Index of leading economic indicators* 124.4 ‘ 125.0 ! 135.8
- - — —— - & o T - A e el e——————
Budgeted outlays of the Federal government® ($ billions) 63.5 $ 57.8 | 54.2
Budgeted outlays of the Department of Defense® ($ billions) 16.4 1 14.6 r 13.6
e W — e —= e e —— e e L —_—— ]
Operating rate all industries® (% capacity) 67.9 ‘. 68.6 ! 77.7
— ity - — et sl = . To— e e— _ -
Industrial-production index ' 141.2 { 142.3 | 152.1
Total housing starts® (annual rate in thousands) 947 } 924 | 1,318
e E T e T AN SN TETRY SR R ==

Sources:

Y Federal Reserve Board {1967 = 100) 2Bureau of Labor Statistics 38ureau of the Census ‘Deparlmem of Commerce {1967 = 100)
5Department of the Treasury 8 McGraw-Hill Publications Co., Department of Economics
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Business activity
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Stock prices of electronic compo-

»

nent and semiconductor
manufacturers have
been moving up sharply
in the last month or so.
In the six weeks since
March 8, when the
broad stock market av-
erages reached a two-
year low, the index for

g
B
g
:

AL~
TRENDS W SEMTONOUCTOR AND CORMOMENTT §T0CKS

stocks of semiconductor
and other electronic components companies has increased by more than 18%.

Although earnings remain under pressure for the components manufacturers, inves-
tors are taking a long-term view of the industry and are recognizing the potential for
rapid growth. However, though the semiconductor industry should outperform most
sectors of the economy through 1982, investors who expect these companies to achieve
an earnings performance during 1982 in line with the record 1980 earnings level are
likely to be disappointed.

The announcement that the gross national product declined at a 3.9% annual rate during the first

three months of 1982 left little doubt as to the severity of the recession. However, within
that report should be the seeds of recovery. The reason for such optimism in the face of
the continued fall in the index of leading economic indicators is that virtually all of the
decline in GNP was a result of inventory liquidation. As inventories reach low levels, any
pickup in demand will almost immediately result in higher production levels. And the
July Ist tax cut, combined with a Social Security cost of living increase, should be just
what is needed to bring about a recovery.

The outlook for interest rates is far less favorable. The high levels of unemployment
have inflated previous estimates for Federal budget deficits, and whatever compromise
in the debate over the budget is finally reached, a Federal deficit of over $100 billion
now appears certain. This deficit will create a borrowing demand by the Federal
government this fall that will crowd out a major part of private credit demands. As a
result, any relief from the burden of high interest rates is probably a year away, leading
to the belief that any recovery will be modest at best.

Finally, visible signs are appearing that the U. S. economy is in its first phase of recovery. Orders
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for durable goods, such as radios, television sets, and kitchen appliances, rose during
February and March as housing started its upturn. In addition, electronics firms
producing defense products are receiving new orders from various Government agencies.
Semiconductor firms are enthusiastic about the first quarter’s volume of new orders,
which is at its highest level in two years. The latest figures from the Semiconductor
Industry Association show the book-to-billing ratio rising sharply from 1.00:1 in
January to 1.16:1 in March, probably a harbinger of good news. Europe’s economy is
also recovering, with increased sales ahead for U. S. component and equipment makers.
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“With .
Fujitsu Microelectronics’

Fast Static RAMs
I can quadruple memory
without increasing power”  Thats design freedom!

Now, go from 4K density to 16K
density — without compromis-

ing speed or power — in either

16K X 1 or 4K X 4 organizations.
Chip select power-down and 20-pin
LCC configurations are also avail-
able. Find out more: contact your
Fujitsu Microelectronics sales office
listed below.

MAXIMUM POWER DISSIPATION (mW)
MAXIMUM ACCESS (ns)
POWER SUPPLY (V)
ORGANIZATION

DEVICE
NUMBER Active | Standby

MB8167A-45| 16K x 1 | +5 | 45 | 660 137

MB8167A-55| 16K x 1 | +5 | 55 | 660 137

MB8168-55 4K x 4 (+5 | 55 | 825 220

MB8168-70 4K x 4 |[+5 | 70 | 825 220

-y v L B A BT v
FUJITSU
{

HICROELECTRONICS

FUJITSU MICROELECTRONICS SALES OFFICES:
Boston 617/449-1603; Chicago 312/934-6400;
Dallas 214/669-1616; New York 516/273-6660;
Northern California 408/866-5600;

Southern California 714/547-9525.
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¢“These new systems combine
accuracy and high volume.
Quality testing
haS never Cost IQSS.” %m;ni q ) President
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Recently, some customers came to us with a problem.

They said our big test systems were ideal for develop-
ment. But they needed that same quality testing at much
less cost for the production of high volume devices.

So we rolled up our sleeves and designed two new
low cost test systems. The A351 for industrial linear
devices. And the J385A for dynamic RAMs up to 256k.

These new systems have the lowest testing costs
in the industry. And both offer the
same high accuracy as our larger
systems.

The A351 and J385A are
actually smaller versions of our
field-proven A300 and J387A. We
took out a lot of hardware in
exchange for production floor effi-
ciency and space economy.

What's more, software costs
are minimal. Software developed
for the A300 and J387A can be
plugged into the smaller testers.

This assures identical test
results in design and production.
So any production problems will be
found quickly. And better quality
products will be shipped out.

Both the A351 and J385A
easily accommodate automatic
handlers and probers. The A351
has 4- way multiplexing which
gives it the lowest capital cost and
hlghest throughput in the industry.
And the J385A accommodates
RAMs up to 256k, so it will be on line into the 1990’s.

Our new low cost testers prove quality and economy
aren’t mutually exclusive.

At Teradyne, quality is always a matter of economy.

For more information write us at 183 Essex Street,
Boston, MA 02111. Or call (617) 482-2700.

~ -A.\\
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Eight pens for the price of one |

As a special introductory offer, through August 31,  incremental). If you upgrade or change computers in
1982, the all new eight pen model of the Houston the future, it's no problem. A simple change of the
Instrument CPS-20 will be available for only $4,295°". interface boards and the CPS-20 is ready to
Imagine it.plots up to 1" x 144", CPS-20 perfor- interface with the new computer.
mance and flexibllity, and eight microprocessor Don’t miss this unique opportunity. The special
controlled pens for only $4,295. Compare that to introductory offer ends August 31.
competitive continuous feed four pen plotters For complete details, contact Instruments and
costing as much as $8,500! Systems Division, P.O. Box 15720, Austin, Texas 78761.

The Houston Instrument CPS-20 gives you the (512) 835-O900Q. For rush literature requests, outside
ultimate In plotter versatility. Our exclusive single Texas call toll free 1-800-837-2820. For technical
board design enables the plotter to be interfaced Information, ask for Operator #5. In Europe, contact
with virtually any computer (RS-232-C, single or dual  Instruments and Systems Division, Rochesteriaan 6,
port, IEEE-488, Centronics® compatible, and 8240 Gistel, Belgium. Phone O59/27-74-45.

INSTRUMBNTS & SYSTEMS DIVISION
Together.we'l create fomormow.

BAUSCH & LOMB (®)

° U.S. domestic price only
® Registered trademark of Centronics Data Corporation
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Ethernet interfaces
coming from DEC

Intel to introduce
redesigned 64-K RAM

Circuit detects,
corrects 3 errors

Itoh enters market
for fast printers
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Digital Equipment Corp., one of the three Ethernet sponsors, is dramati-
cally expanding the horizons for the local network with a series of
hardware and software interfaces scheduled for availability between late
1982 and 1984. The Maynard, Mass., firm plans by mid-1983 to start
linking its VAX and PDP-11 computers to Ethernet via a data-link-man-
aging communications controller. Based on the DEC T-11 microprocessor,
the controller will support 1,024 addressable nodes. DEC also will offer an
Ethernet transceiver, along with transceiver cables and a line of Ethernet
coaxial cables, by the end of this year. The transceiver incorporates a
noninvasive tap for easy linking of new nodes. Additional introductions
throughout 1983 and 1984 will include Ethernet interfaces to the DECnet
communications network and to DEC’s new Professional 325 and 350
personal computers (see p. 50), gateways to remote X.25 packet-switching
nets and IBM’s SNA systems network architecture, and terminal-server
units that route Ethernet messages.

Running to catch a bigger piece of the expected 1985 $1.5 billion
market for 64-K dynamic random-access memories, Intel Corp. is about to
announce its redesigned part, the 2164A. The Santa Clara, Calif., compa-
ny calls the RAM a second-generation device and has built it with a
minimum access time of 150 ns, redundancy, and a higher cell capaci-
tance than competing 64-K RAMs. Intel, which, according to Dataquest
Inc., shipped some 30,000 64-K RAMs last year, has tagged its 2164A with
an introductory price of $13.50 in 100-piece lots. The higher performance
is not without premium, as some 90% of the chips from volume shippers
Hitachi, Fujitsu, Mitsubishi, Nippon Electric, Motorola, and Texas Instru-
ments are 200-ns versions selling for an average of less than $10—
although they also offer 150-ns speeds at higher prices. At the same time,
Motorola Inc., right on schedule, has first silicon on its 256-K dynamic
RAM chip [ Electronics, March 10, p. 37], and the Austin, Texas, memory
operation expects to start shipping samples in the fourth quarter.

Implementing a highly complex algorithm, an error-detecting and -correct-
ing circuit that can handle up to three errors in a data word has been
developed at the Electronic Systems operation of Bunker Ramo Corp. in
Westlake Village, Calif. Devised by senior systems engineer Lawrence J.
Rennie, the circuit is based on the Golay error-detection and -correction
code, rather than the widely used Hamming code, which can detect two
errors and correct one. The scheme already is working: Rennie’s former
employer, Litton Data Systems in Van Nuys, Calif., uses it to provide a
reliable interface between a variety of synchronous and asynchronous
terminal equipment operating at many different data rates and a 32-kb/s
synchronous data-communications network.

With Japanese printer manufacturers making inroads into the low-speed
end of the U. S. market for dot-matrix printers, American manufacturers
have kept one ear cocked, nervously waiting for the second shoe to drop. It
hag: a Japanese maker is offering printers in the medium- to high-speed
range. One of the world’s largest manufacturers of dot-matrix print heads,
C. Itoh & Co., will sell the C. Itoh/Citizen line printer, which has
selectable speeds from 72 to 300 lines per minute, 9-by-9- to 17-by-17-dot
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upper- and lower-case characters, and an end-user price below $5,000. It
will be introduced next month at the National Computer Conference in
Houston.

Zenith to show Look for Zenith Data Systems, Glenview, Ill., to push into the 16-bit
16-bit family microsystems arena when it introduces the Z100 family of machines at the
National Computer Conference. With four versions of the system to be
initially available, the Z100 will run the MS/DOS operating system used by
IBM’s Personal Computer, as well as CP/M-86. It will thus be positioned
to capitalize on the growing software base for both of those popular
16-bit operating systems. For now, the company will not identify the
16-bit microprocessor powering the new family, which includes color
capabilities.

Also to be introduced at the computer show will be a family of
computers from Four-Phase Systems Inc., Cupertino, Calif., designed for
office automation in large, multilocation operations. The machines include
a personal-computer option, touch-sensitive screen, and voice-message
storage and forwarding. They accept up to 6 megabytes of main memory
and 2.2 gigabytes of disk storage.

Supermarket scanner Despite the recession, scanning-equipment sales to supermarkets are con-
tinuing at a heady pace, reports the Food Marketing Institute. U. S.
installations of point-of-sale scanning systems totaled 1,782 during 1981 —
more than half again as many as the total installed base of 3,108
scanning systems at year-end 1980. First-quarter installations this year
amounted to 483 units, bringing the total number of U.S. grocery
scanning installations to 5,228. The institute predicts that 10,000 stores
will have scanning systems in place by 1985.

sales accelerating

Genrad local net With what it terms the first local network for benchtop component-test
systems, Genrad Inc. will begin linking its linear, digital, and passive
component testers by the fourth quarter of this year. The Concord, Mass.,
firm says its Semiconductor Component Analysis Network (SCAN) gives
component users a means of qualifying vendors and characterizing devices
at the incoming-test level by performing data-logging and yield analyses,
as well as off-line test-program generation.

links bench testers

Addenda With the introduction of an information-delivery software package called
Transfer and the announcement of a dedicated satellite network, Tandem
Computers Inc. of Cupertino, Calif., is jumping into the office-of-the-
future market with both feet. The Transfer package works with the
company’s Expand data-communications network to link up to 255 loca-
tions into a fault-tolerant network for text handling, electronic mail, and
facsimile transmission. . . . For the first time, privately owned Hughes
Aircraft Co., Culver City, Calif., has reported in some detail on its
financial results, which were led by a 27% jump in sales during 1981, to
just over $3.3 billion. The Government accounted for 75% of the total
sales, with foreign military customers taking 17% and commercial sales
about 8%. Employment reached 59,000, largely in southern California.
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WHY BUY THEIR CIRCUITS
WHEN WEFE'LL BUILD YOURS?

Since you have some ideas
about systems, you probably
also have some ideas about
IC's. And maybe your ideas
include a wish list. Because
nobody makes exactly

the IC you need to optimize
your system.

You can make do with standard
parts, maybe three or four more than
you think you really need. Or, you can call
LM.P WeTe specialists in custorn MOS. NMOS
or CMOS. You design or we design. You design and
we build. Or, we design and we build.

Custom MOS any way you want it. Prototyping or
production quantities. 5 or 3 micron technology. But when
weTe finished, you own it. We dont. And neither does anybody else. Which means
you can hold your jump on the market.

But why L.M.P? One reason: A management team with experience. 91 years
ot it in all five critical areas of custom IC manufacture. Design. Production.

Operations. Quality control. Customer liaison. And that's just our manage-
ment team.

And we started with CAD. It isn't pasted on. It's built into our design and
manufacturing operations. Which means we can deliver your designs or circuits
on a schedule that fits your schedule. e T

And heres the clincher. In the long : - '
run, it is always cheaper and more effi- | 'M ' ESS“%';TPE&TO
cient to build p=UE O circuits than : Internationcl Microelectronic Products
it is to buy theirs. | 2830 North First Street

Planning a systemn? Call us. We'd like | 597 1ose CA 99131 (1082629100
to work with you from initial concept l
through final production. And we can :

|
|
|
|
|
|
[
!

You build our circuits?
Tell me about your capabilities.

Name p— o

join you at any stage in between. With
complete custom MOS facilities. Any way
you want them.

Company. e a4 - -
Address___ - ! i . - — ks

City — State - 2ip- — e

I'm a prospect, calime at ( )-



I care about your business. That’s
why I put a tough guarantee on
every instrument.

Good service and dependable delivery
are important to me, because they are
important to you. That's why I've put a
tough guarantee on every instrument.
Either we live up to our guarantec or
you get 25% of your first month’s rental
fee back for that unit.

Here’s what I promise:

1. The inscrument will arrive on the
day we say it will.

2. It will work properly, be calibrated
and have everything you need
right down to the operator’s manual.

Choose from the industry’s largest
pool of general purpose test
instruments.

USIR stocks more than a thousand
modcls of instruments from more than
onc hundred leading manufacturers. We
add more cvery day as new mstruments
are introduced. No onc clse offers you
this much to choosc from.

See what a difference caring makes.
Systems and computers don’t solve your
test and measurement problems. People
do. At USIR we have people who are
willing to try just a little harder to get
you the instrument you need, when you
nced it. In short, we care.

Call or write for USIRs latest
catalog today.
San Mateo, California h
94403-2563

(415) 572-6600 '
United States
Instrument Rentals, Inc.
l I ;

2988 Campus Drive
(800) 227-6884 ®
AUS Leasing Company
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“GET THE TEST INSTRUMENTS YOU WANT.
ON TIME. OR GET MONEY BACK.”

—Anthony Schiavo, President.
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Significant developments in technology and business

Magnetic transistors
exploit new theory
of carrier modulation

by Roderic Beresford, Solid State Editor

Differential voltages develop
as magnetic field modulates,
rather than deflects, carriers
injected by biased emitter

For the most part, progress in semi-
conductor electronics builds on a
foundation of widely known physics;
even today, however, an occasional
leap forward results from a basic
discovery. In trying to improve semi-
conductor magnetic sensors, a re-
searcher at International Business
Machines Corp. has uncovered a
flaw in the understanding of the
underlying physics and has devel-
oped magnetic transistors smaller
and more sensitive than previous ver-
sions.

“I built magnetic transistors that
should not work at all according to
accepted theory, but that actually
perform better than any previous
magnetic sensors,” says Albert Vi-
nal, who is a senior engineer at the
company’s System Communications
division, located in Raleigh, N. C.
Vinal discovered that a magnetic
field in fact modulates the injection
of carriers at a forward-biased pn
junction. It is that mechanism, and
not the dcflection of the carriers as
was believed previously, that is
responsible for a transistor’s sensitiv-
ity to the field (see “Magnctic tran-
sistors revisited,” p. 46).

Sensitive. Armed with this under-
standing, he has produced experi-
mental transistors with magnetic
properties approaching the best
achievable within the limits imposed
by carrier mobility in silicon, accord-
ing to a technical report distributed
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within 1BM last month. By tailoring
device geometry and doping accord-
ing to the new theory, Vinal has built
magnetic-field—sensing transistors
with sensitivity as high as 2 milli-
volts per gauss, and signal-to-noise
ratios of about 10 per gauss, with a
1-megahertz bandwidth.

Comparable performance in the
past has required transistors several
times larger, says Vinal, making
them too big for some key applica-
tions such as reading data on mag-
netic tapes and disks.

The optimized device is shown in
cross section in the figure. The
strongest response to a magnetic
field occurs when the field is perpen-
dicular to the direction of the
injected carriers. This field is paral-
lel to the flat bottom surface of the
emitter—its direction is into the
page.

By moving the base contacts away

from the emitter, vertical injection
down from the bottom of the emitter
(large arrows in the diagram) domi-
nates even though the base current
flow is primarily horizontal. Vinal
says the lateral transistor is easier to
fabricate than a vertical device.
Because only the bottom surface of
the emitter is sensitive to thc mag-
netic field, the emitter is made shal-
low to reduce lateral injection and
increase sensitivity.

The sensor responds to the differ-
ence in currents flowing to the left
and right collectors. The stronger the
magnetic field, the greater the dif-
ference.

Sensitivity also increases with the
total emitter current. Thus, the
smaller the load resistors on the col-
lectors, the higher is the sensitivity.
A smaller resistance also increases
the bandwidth of the device, but it
dissipates more power too. Also,

% % Vee
~—— L0AC
RESISTOR
Bl BUTPUT . e
VOLTAGE
COLLECTOR mfg“'c COLLECTOR
\b EMITTER
+Vg —1 +Vg
BASE | e - n* s B BASE
CONTACT g CONTACT

ELECTRON INJECTION

p~ BASE

Injection. IBM's revised concept of magnetic-transistor fundamentals led to this design. The
magnetic field modulates the emitter’s injection of electrons, giving rise to a differential output
voltage as base current flows laterally to the collectors.
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Magnetic transistors revisited

Understanding how magnetic transistors work has rested
on the explanation of the Hall effect. In Edwin Hall's
experiment, first carried out in 1879 at Johns Hopkins
University, Baltimore, a magnetic field perpendicular to a
current flowing through a piece of gold foil resulted in a
small transverse electric field across the third axis of the
sample, that is, perpendicular to both the magnetic field
and the current.

Since a magnetic field deflects a moving charge, it is
thought that charge clouds are created at either side of
the sample, setting up a transverse electric field that
counterbalances the force of the magnetic deflection.

Deflection of carriers has been used to explain the
magnetic transistor. The conventional transistor sensor in
the figure below is a lateral npn device. In the presence of
an external magnetic field in the direction shown, its
base-emitter junction is forward biased and injects elec-
trons into the transistor base.

The accepted view is that a magnetic field deflects the
carriers horizontally as they flow in the base, so that one
of the reverse-biased collectors receives more current
than the other. This yields a differential output voltage that
is proportional to the magnetic field strength.

But International Business Machines Corp.'s Albert
Vinal, a researcher at the firm's Communications Systems
facility in Raleigh, N.C., points out this explanation is

DEPLETION

e DEPLETION
TRANSVERSE \’,‘VFTGA%’&T
ELECTRIC MAGNETIC
FIELD

FIELO

LESS
INJECTION

MAGNETIC
FIELD

wrong. Once carriers are deflected, a transverse electric
field is created that balances the magnetic deflection
force. The consequence is that the carriers are not
deflected but flow in a straight line.

His new explanation, as a result, postulates that
because of the magnetic field the emitter injects more
carriers on one side than on the other, so that current flow
to the collectors is not the same. As is illustrated in the
inset, the transverse electric field aiters the forward bias
on the base-emitter junction, in effect rotating the bound-
ary of the depletion region.

Other experts agree with part of Vinal's theory. ‘““He has
clearly demonstrated that a transverse electric field modu-
lates emitter injection and that this modulation, not carrier
deflection, is the transduction mechanism in a magnetic
transistor,”’ says Nino Masnari, chairman of the electrical
engineering department at North Carolina State University
in Raleigh.

However, the source of that transverse electric field is
apparently still controversial. Vinal backs the idea that a
microscopic polarization of the semiconductor results
from the magnetic field, something very difficult to prove,
says Masnari. The older, accepted version of charge
clouds separated by deflection in the magnetic field could
still account for the transverse electric field that modulates
emitter injection in Vinal's theory. -Roderic Beresford

BASE
CONTACT

COLLECTOR

BASE

TRANSVERSE
ELECTRIC FIELD

INJECTED ELECTRON

MORE
INJECTION VELOCITY

with a 6.8-kilohm load and a 25-
milliampere emitter current, a de-
vice with a 30-micrometer basewidth
shows a field sensitivity of more than
1.3 mV/G, an excellent result.
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According to Vinal, the optimized
sensor would not work at all if the
carrier-deflection model were cor-
rect. The carriers flowing laterally to
the left and right toward the collec-

tors would be deflected vertically by
the magnetic ficld. Therefore, the
two collectors would still receive the
same current and give no differential
signal.
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Software

Natural language migrates from
mainframes to small machines

Because it is much easier to ask a
computer “What is Mary’s salary?”
than to use computer jargon like “‘se-
lect salary from emp where name =
Mary,” natural languages are ex-
pected to be one of the keys to the
office of the future. But first, the
complex software systems needed to
interpret more natural sentences
must move from the large computers
now used in laboratories and into the
microcomputers that most office
applications will demand.

As a start, an experimental system
has been relocated from a main-
frame-sized Digital Equipment
Corp. system 20/60 computer to an
Apple Tl personal computer by
Symantec Inc. This new Sunnyvale,
Calif., company is backed by Ma-
chine Intelligence Corp., also of Sun-
nyvale, which produces another type
of artificial-intelligence machine —
vision systems for industrial robots
[Electronics, April 7, p. 89]. Syman-
tec is headed by Gary G. Hendrix, a
cofounder of Machine Intclligence,
who previously hcaded natural-lan-
guage research at SRI International
in nearby Menlo Park.

Symantec will focus on office
automation where, says Hendrix, the
mass market for such systems lies.
However, the system running on the
Apple IT is not recady to be moved
out the door. Rather, the small com-
puter represents the kind of machine
at which his firm is aiming. It is
currently being used as a test bed for
natural-language tools the company
is devcloping on another, larger
machine.

Software semantics. Stored in the
8-bit microcomputer’s 64-K memory
is software code for breaking down a
sentence and understanding its
mecaning. This involves three kinds of
software: grammar rules, semantic
routines, and a lexicon containing
the meanings of words (see “Build-
ing a natural-language lexicon,”
right).
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There is also a small relational
data basc to which natural-language
commands are applicd, and a graph-
ics program that manipulates and
displays the data in answer to the
commands. The data base contains
the personnel records of an imagi-
nary small business, with names,
positions, salaries, and other infor-
mation about employees.

When given natural commands
like: “list the salaries and ages of the
Sunnyvale employees. Plot salary as
a function of age. What is the aver-
age salary? What is the salary of the
manager of the tallest employee over
407, the system responds with
tables and graphs of data. With a
different data base it could answer
questions like “What vendors make
25-amp power supplies costing less
than 40 dollars?™

“What you see is the result of
[software] code compression,” says
Hendrix, while colleague Norman
Haas, a computer scientist also for-
merly of SRI International, puts the
system through its paces. But he
refuscs to detail the compression
technique because it is proprietary.

“The type of compression most
important to us must account for a
large variety of sentence typcs,”
explains Hendrix. “Therc arc thou-
sands of different sentence patterns
that could be used to query the sys-
tem. Rather than dcal with these
individually, his firm has isolated
components of the patterns that are
commonly used in the sentences.
These arc then shared by the soft-
ware that interprets the individual
scntences, to reduce the amount of
software code that must be stored
and run by the system.”

The data base itself is not a con-
ventional relational type, but one
whose structure is optimized for nat-
ural-language systems, Hendrix
adds, again mum on specifics.

Response. Besides shrinking the
memory required, code compression
speeds response, and the Apple 11
answers most questions immediately.
It would interpret sentences just as
fast with a larger data base storced on
disk memory, although multipart
questions requiring scveral scarches
and comparisons would take longer
to exccutce after interpretation, Hen-
drix says. Actually, programs could
be developed on the Apple 11, with
its Pascal language card, but a DEC
VAX 11/780 computer cquipped
with the software tools is faster, says
Hendrix.

The firm’s four-person stafl is also

Building a natural-language lexicon

Like other artificial-intelligence systems, natural-language systems are really
quite stupid. But they can be programmed to ask questions, build up a
lexicon, and thus be able to parse typical sentences. Here is an example of
the way Symantec’s microcomputer system becomes more intelligent:

. Who is Mary?

What is Mary’s weight?
. Word weight is unknown to me.

What words are used for weight?

Understood.

How heavy is Mary?

115.

. Who is the heaviest employee?
Mary 115.

>0>»0>»0>0>»0»0

Mary has a weight of 115 [pounds].

. Computer displays Mary's personnel file.

What is X's weight? How heavy is Mary?

The last answer is a stupid one. But the system would identify the heaviest
employee, just as it can now identify the highest-paid or tallest employee, if
the weight column in the personnel data base were filled in. -George Sideris
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working on other tools of the natu-
ral-language trade, such as lan-
guages for creating person-machine
interfaces, grammar-rule editors and
checkers, and parse-tree analyzers.
The last are graphics systems that
show the software’s attempts to
break up a query into its components
and understand its meaning. There
are no dates sct for when these will
be available. -George Sideris

Microcomputers

Chip makers guard
their PROMs

With software development costs
spiraling upwards, equipment manu-
facturers are anxious to prevent the
unwarranted copying of proprietary
programs that reside in read-only
memories. Often the success of
microcomputer-based products—
from video games to industrial con-
trols—is influenced by the length of
time the programs remain a secret of
the companies that devised them.
Motorola Inc. and Seeq Technolo-
gy Inc. are independently working on
two different security schemes aimed
at reducing piracy of software from
the on-board memory of single-chip
microcomputers. Both are develop-
ing security features for microcom-
puters with erasable programmable
ROM, but the similarities end there.
In Austin, Texas, Motorola’s Mi-
croprocessor division is designing an

8-bit device, the MC68705P5, that
can block external access to its 1,804
bytes of E-PROM programs by the
insertion of a single security bit. This
bit is inserted over the external pin
used to load and test the memory.

The pin does not go directly to the
E-PROM but to control circuitry on
the device. Motorola made changes
to this circuitry to allow the security
bit to block external access. After
the software is debugged, this bit is
activated in the mode option regis-
ter, which is the final control byte,
says Ed Peatrowsky, senior planning
engineer for midrange microproces-
sors. Only the microcomputer’s
central processing unit can then read
data out of the E-PROM over the
internal data bus.

Once this protection is activated,
the pin normally used to gain exter-
nal access to the program over the
data bus will read only 1s. The only
way to disable the security bit is to
expose the E-PROM to ultraviolet
light, which will also destroy the
entire program. Motorola is current-
ly filing for a patent on the logic
circuitry it is adding to the die.

Head start. Design of the new chip
promises to be relatively simple
because Motorola is starting with
the layout of its existing
MC69705P3 8-bit microcomputer,
which is modular and already has
E-PROM on board. The introduction
of this new version of the high-densi-
ty n-channel MOS part is expccted
this fall, with production quantities
scheduled to follow by year-end.
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| ]
(.|
SECURITY BIT

CENTRAL
PROCESSING
UNIT (CPU)

DUTSIOE WORLD

Isolated. When the security bit is loaded into the control-byte register, the E-PROM holding
the control program can no longer be accessed from the outside world.
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The security bit is the result of
requests from customers increasingly
concerned about softwarc theft as
more microcomputers with E-PROMs
go out into the field, says Peatrows-
ky. E-PROMs are desirable to use
because they allow equipment to be
upgraded with new software.

Elsewhere, in San Jose, Calif.,
Secq is working on an 8-bit unit that
can block access to on-board electri-
cally erasable PROMs [Electronics,
Feb. 10, p. 121] that it is adding to a
Z8 microcomputer. It is slated to be
offered in sample quantities late this
year, with production quantities
available in the first half of 1983.
Instead of an absolute-blocking bit, a
special sccurity algorithm can in-
struct Seeq’s chip to give no response
under certain conditions. This ar-
rangement obviously involves more
than a single bit change, says Larry
Jordan, director of marketing.

He says the programmable feature
will give the design wider flexibility.
The central processing unit of the
device will control access to the EE-
PROM program, providing the user
with more control over his product,
according to Jordan.

“Just cutting off the ability of
all programs to go to the output
might work in some applications, but
may not be the best in others,” he
says. -J. Robert Lineback

Instruments

Color timing display
highlights glitches

Tektronix Inc. came up with a win-
ner when it introduced its DAS 9100
digital logic analyzer late last sum-
mer. Running third in the $200 mil-
lion U.S. analyzer market at the
time, the Beaverton, Ore., instru-
ments maker bolted into first place
within six months, according to the
firm’s market intelligencers.
Tektronix hopes to maintain that
lead with a color version of the 9100
that adds $2,900 to the first ana-
lyzer’s typical price of $17,000. The
new 9120 comes hard on the heels of
a feature-packed analyzer recently

Electronics /May 19, 1982



MarksmanChip

Our Gate Arrays Are Right On
Target For Hi-Rel Applications.

If you're in the market for gate arrays that meet
full Mil-spec, there’s one overriding reason
for specifying ours: experience.
We’ve designed gate arrays for a myriad
of Hi-Rel products. Like digital signal
processors. Health monitors. Real
image processors. Data encryption
equipment. Medical pacemakers.
And more. We've been delivering
our gate arrays since 1974... with
complete confidence.

That’s why today, every gate
array we make is designed
from scratch to meet the most
stringent military reliability
specifications. In fact, nearly
half of our total production
goes into programs with
MIL-STD 883B requirements
or even tougher.

Significant? You bet.

e It means that when you specify

one of our gate arrays for any
application you automatically get

the high reliability and extended
performance you expect...ata

cost that you might not expect. So
you can design them into your

application ... quickly, cost-effectively

and confidently. That’s because we're a
dedicated, full-service gate array house,
with complete CAD capabilities, wafer-fab,
packaging, burn-in and testing facilities, on
premises, ready to serve you.

Want all the facts? Just write for our new brochure,
“YOUR GATE ARRAY”. Or call us. Or send us your
logic drawing for a quick, confidential quote. Our gate
array leadership will keep your Hi-Rel program on target.

INTERNATIONA
MICROCIRCUIT
INCORPORATE

Gate Array Leadership

3350 Scott Boulevard, Santa Clara, CA 95051
Tel: (408) 727-2280, TWX 910-338-2032
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introduced by the traditional market
leader in this field, Hewlett-Packard
Co. [Electronics, April 7, p. 47].

A first. John Huber, marketing
manager for the line, maintains the
9120 is the first general-purpose
bench instrument to have a color
cathode-ray tube. Huber also main-
tains that the three-color CRT, made
especially for Tektronix by Nippon
Electric Co. of Japan, is much more
than a marketing gimmick. With
timing diagrams in green, glitches in
yellow, and cursors in red, for exam-
ple, troubleshooters make accurate
readings faster, thus enhancing their
productivity, he claims.

Tektronix has assembled a good
deal of experimental data to back up
this claim. Under the aegis of Jerry
Murch, director of the perceptual
research group of the company’s
information display division, 44 Tek-
tronix engineers and technicians
were tested on a mock-up of the
9120 display.

In the tests, subjects—some of
them color blind—were shown tim-
ing diagrams with several data- and
address-line waveforms that had a
glitch at some point. They were
quizzed about the diagrams with
questions like “What are the values
of DAT3 and ADD2 during the
glitch?” and would then respond by
pressing one of four keys to signify
correct values on the lines.

Spotting glitches. When the wave-
forms and glitches were color-coded,
reading errors were one quarter
those that occurred with black and
white waveforms and gray-scale
glitches. When blinking gray-scale
glitches were encountered, eight
times more errors occurred than for
color-coded ones. The flashing
glitches tended to distract subjects,
Murch concluded. Similar results
were obtained when conventional
coding was compared with color for
cursor readings.

The experiment, performed using
as many as 16 different colors simul-
taneously, also showed that the num-
ber of hues dramatically affected
operator performance. So the com-
pany settled on a three-color
scheme—red, green, and yellow.
Blue and violet were ruled out
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because the eye perceives them as
being at different distances than,
say, red or yellow and therefore must
refocus. Furthermore, the colors had
to be *“seen” as being of different
intensity by color-blind troubleshoot-
ers to make the coding scheme bene-
fit all users. As a result, Tektronix
had NEC substitute a yellow phos-
phor for the blue one it normally
uses. -Richard W. Comerford

Personal computers

DEC plunges into
personal computers

Traditionally, the population explo-
sion in personal computers has taken
place one machine at a time. But last
week, Digital Equipment Corp., the
pioneering heavy hitter in minicom-
puters, added a quartet of “profes-
sional-grade™ systems to the ever-
growing list of entries in the $3.2
billion personal-computer market.
DEC, oul to acquirc a major share
of this market before the Japancse
computer makers make their own
bid, is confident it can field the fire-
power needed to succeed against
entrenched companies like Apple
Computer, Tandy, I1BM, Xerox, and

others. “We’re doing cverything we
can think of to muke DEC the most
attractive choice for the full range of
professional and office personal-
computer applications,” says Robert
E. Montemerlo, manager of pro-
grammable terminals at the May-
nard, Mass., firm.

Montemerlo says that DEC will
offer high-end functionality at very
aggressive prices, with quantity dis-
counts of up to 35% on base prices
that start at $3,495. The firm’s suc-
cess in minicomputers stems largely
from its ability to supply abundant
software, and not surprisingly, its
new entries are geared to run “the
widest range of software™—both
DEC-supplied and industry-standard
packages —of any personal computer
on the market, Montemerlo claims.

Stress on service. As an added
sales argument, the company will
support its systems with 90-day war-
rantees and offer an array of servic-
ing options that include a $34-a-
month contract for on-site mainte-
nance, 160 walk-in service centers,
and mobile service vans in major
urban areas. For do-it-yourselfers,
the computers feature simple self-
diagnostics and systems boxes that
can be opened up with just a ball-
point pen. All four entries have prac-
tically identical packaging —the

Switch hitter. DEC's Rainbow 100 personal computer has two processors and switches
automically from 8- to 16-bit application programs. Its base price is $3,495.




same keyboard, monitor, and system
box (with one exception)—the dif-
ference lies in the microprocessor
cards used.

DEC will market the systems
“every way we know how,” accord-
ing to Montemerlo. Four different
product-marketing teams under the
direction of Andrew C. Knowles III,
vice president and manager of DEC’s
small systems group, already are
pushing the personal computers at
original-equipment manufacturers.
In addition, they arc enticing inde-
pendent customers through retail
outlets like ComputerLand and the
Hamilton-Avnet distribution net-
work. “We'll be seeding the market
through this fall,” notes Montemer-
lo, who adds that full-volume deliv-
erics will get under way by October
of this year.

Heavy artillery. The big guns in
DEC’s offensive are the Professional
325 and the Professional 350, whose
operating system makes possible
menu-driven commands for more
than 75 application-software pack-
ages. The P/0OS system, says Monte-
merlo, “incorporates the guts of the
RSX-11 real-time operating system
for PDP-11s along with the file
structure of the VAX-11's vMS oper-
ating system.”

The 16-bit T-11 microprocessor,
originally designed for the PDP-
11/23 minicomputer, is the brains of
both the 325 and 350 systems, both
of which include 256-K bytes of ran-
dom-access memory and can accom-
modate 800-K bytes of dual 5"/s-inch
floppy-disk storage. The 350 accepts
an additional S-megabyte 5Ys-inch
Winchester disk. The 325, intended
as in auxiliary work station, has one
uscr-available option slot, compared
with the more versatile 350 version's
four, and is base-priced at $3,995
versus the 350°s $4,995 starting cost.

The entry-level machine in DEC's
new line is the $3,495 Rainbow 100.
Its distinguishing characteristic is
the ability to run cither 8- or 16-bit
software. The DEC-designed CP/M
80/86 operating system automati-
cally identifies the program format
and then calls up the appropriate
microprocessor (the machine has
two): a Zilog Z80 running at 4

Electronics /May 19, 1982

MOS
Switched
Capeacitor

'
il

-
®| PROGRAMMABLE FOR FREQUENCY OR PROGRAMMABLE FOR O

O ~

wORMALGRD PN ORI QED P OLERC

——
LA

by Reticon.

RETICON offers the world's largest selection of standard
switched capacitor fliters for your various active fliter
requirements. These fully integrated MOS fliters feature:

o Low cost » Low frequency operation

o Small size s Excellent temperature stability

e Continuous adjustabliity o Multiple fliters in one package

« Simple Implementation e Easlly converted to custom spec's

Reticon also has custom design and production capabliity.

For further Information, call us at: (408) 738-4266 or:
Boston (617) 745-7400, Chicago (312) 640-7713, Tokyo,
Japan (03-343-4411, wWokingham, Berks, England (7034)
790772, Munich, Germany (089) 918 061.

EG&G Reticon « 345 Potrero Avenue « Sunnyvaie, CA 94086
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NEW GRAYHILL SLIDE DIP SWITCHES:
VISIBLY BETTER!

Visible position identification is
one big plus the slide format DIP
switch offers; the red color indi-
cates a second visible advantage
—it tells you it's a Grayhill slide
DIP switch.

The new Grayhill 78 Series is not
justanother DIP switch variation. It
is a completely new family of DIP
switch products built on automated
equipment (and at automated
prices). Multi-pole and multi-throw
switching is accomplished by
means of an external snap-on
plastic strap. The switches are
“ganged” after completion, provid-
ing maximum flexibility in inventory
management and allowing for
many “non-standard” ganging
arrangements.

The BIG PLUS features of the
Grayhill Series 78 Slide DIP come
along with all the other BIG PLUS
features that have long made
Grayhill's Different DIP Switch the
favorite of engineers and buyers
world-wide.

B High contact pressure
The famous Grayhill spring-
and-ball contact system out-
performs cantilever contacts,
and provides an exceptional
30,000 cycle life.

® Epoxy sealed base—
as a standard feature

B 100% electrical inspection—
as a standard feature

B 100% pin straightening

m Off-the-shelf distributor
availability
Procurement made simple—<call
Grayhill or your local distributor,
for off-the-shelf delivery of most
types. Only Grayhill offers you
this purchasing convenience!
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Free on request...the most recent
Grayhill DIP Switch Catalog.

g hil]

the Ditterence Between Excellent and Adequate

561 Hiligrove Avenue ¢+ LaGrange, IL 60525U S A
Phone: 312/354-1040  TWX: 910-683-1850
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ALABAMA
Huntsville
Powell Efectronics
ARIZONA
Phoenix
Kachina Etectronic Osstr
Tempe
Fisher Browneil
Rnchey Electronics
ARKANSAS
Little Rock
Cariton-Bates
CALIFORNIA
Aithambra
Fisher Brownell
Anaheim
Glendale
R V weatherford
Los Angeles
Electric Switches
Riverside
Electronic Supply
San Diego
Fisher Brownell
Richey Electronics
Santa Clara
Fisher Brownell
Sunnyvale
Powell tlectromics
R Vv weatherford
Sun Valley
Richey Electronics
COLORAOO
Denver
Electronic Parts
CsiD

Newark Electronics
CONNECTICUT
Bethel
Heilnd Electronics
Greenwich
wise Components
wailingtord
Midan Electronics
FLORIDA
Miam)
Powell Electronics
Daklang Park
Peerless Radio
Orlando
Hammond Electronics
GEORGIA
Norcross
AA Electric
ILLINOIS
Cm:a!o
Newark tlectronics
Elk Grove Village
Pioneer Chicago
Northbrook
Ciassic Components Supply
Palatine
DHM Electronics
Peornia
Klaus Radio
Wheaton
Conectrix
INOIANA
Evansville
Hutch & Son
Ft wayne
Graham Electronics
Indianapohs
Graham Electronics
Genesis Electronics

e

MISSOURI

St Lowis
Dlive Indust Electronics
NEBRASKA

Lincoln
Scott Electronic Supply
NEW HAMPSHIRE
Hudson
Heilind Electronics
NEW JERSEY
East Hanover
State Etectronics Parts Corp
Springtield
Federated Purchaser
NEW MEXICO
Albuquerque
International Electromics
Walker Radio Company
NEW YORK
Binghampton
ASi Etectronics
Bohemia
Car-Lac Etectronic
Industnial Sales
Buttfalo
Summit Distributors
Lynbrook
Peerless Radio
Rochester
Simcona Electronics

Rome Electronics
Vestal
HarveycFederal Electromics
NORTH CAROLINA
Greensboro
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Pioneer Carolina
Raleigh
Southeastern Electronics
OHIO

Cincinnati
Hughes-Peters
URI Electronics

Cleveland
Pioneer Cleveland
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ayton
ESCO Electronics
Pioneer Dayton
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OKLAHOMA

Dklahoma City
Electro Enterprises

Tulsa
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United Radio Supply
PENNSYLVANIA
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Rem Electronics
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Cumberland Electronics
Philadelphia
Almo Electronics
Herbach & Rademan
Powell Electronics

South Bend Pittsburgh
Radio Distributing Cam RPC
10WA Ptoneer Pittsburgh
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George D Barbey
IANSAS RHOOE ISLANO
Wichita Warwick
LCOMP inc Edwards Electronics
MARYLANO SOUTH CAROLINA
Beltsville Columbia
Powell Electronics Oixie Electromics
Garithersburg Greenyille
Pioneer Etectronics
Kensington TEXAS
Marine Air Supply Inc Dailas
Rockville Norvell Electronics
Capitol Radio Wholesalers Paso

MASSACHUSETTS
Hingham
Sager Electric Supply
North Adams
Electronic Supply Center
Norwood
Gerber Electronics
Worcester
R M Electronics
MICHIGAN
Livoma
Pioneer Michigan
R § Electronics
Dak Park
Newark Detroit Electronice
St Claire Shores
S’femco
INNESOTA
Minneapoirs
Newark Electronics
Stark Etectronics
St Paul
Gopher Elec"omcs
MISSIS S
Jackson
Elington Electromc
Supply Inc

International Electronics
Houston

Kent Etectronics

Harrison Equipment
Irving

Solid State Etectronics
Richardson

Fisher Brownell
Stattord

Soumwesl Electromics

Sall Lake Cit
Slandaro Suppry
VIRGI

mchmono
Sterting Electronics
WASHINGTO!
Kent/intertace Electronics

Seattle
R v Weathertord
WISCONSIN

Milwaukee
Marsh Electromics
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megahertz or an Intel 8088 running
at 4.8 MHz. As for memory, 64-K
bytes of main memory is standard,
with expansion capabilitics equalling
those of the 325 and 350. The initial
standard software packages DEC has
in mind for the 100 are word-
processing, a spread-shect calcula-
tor, and M- and C-Basic compilers.
As for the fourth new entry, the
DECmate Il is based on a 12-bit
microprocessor originally developed
for the PDP 8 mini. About 1.5 times
faster than the earlier DECmate sys-
tem, the successor version—essen-
carries a
-Linda Lowe

base price of $3,745.

Solid state

Single wafer holds
megabit memories

Reconfigurable systems are highly
prized commodities in spacecraft
and remote equipment where repair
or changecover for different tasks
would otherwise be difficult, if not
impossible. The concept is being pur-
sued by McDonnell Douglas Astro-
nautics Co. to develop a wafer
loaded with components that will
work as a single unit. The technique
is called wafer-scale integration, and
the company plans to create first
megabit memories and then com-
plete systems on a wafer.

Silicon machine. Work on a non-
volatile n-channel MOS memory
technology is still in development,
with the first full wafer-scale devices
expected by mid-1983. The first will
probably consist of eight 1-megabit
memories linked together.

But this will be only a beginning.
The 10-person team researching the
approach hopes it will lead to a “sili-
con machine,” a wafer loaded with
memories and processor units, by at
least the end of the decade. Yukun
Hsia, who originally headed the
work at McDonnell Douglas’s Hun-
tington Beach, Calif., facility, says,
“Memory is an intermediate step.
It’s the easiest to do.” (Hsia recently
left to become engincering technolo-
gy manager at Fairchild Camera &

Instruments’ Microprocessor divi-
sion, Santa Clara, Calif.)

The work on reconfigurable wa-
fer-scale integration, discussed at the
Electronic Components Conference
in San Diego last week, began in
1976. Actually, integration of sys-
tems on a single wafer had been
attempted in the 1960s, but McDon-
nell Douglas took a new tack by
adding reconfiguration capabilities.
This approach did not imposc a
100% yield on the full wafer, since
“bad cells” could be simply by-
passed.

Richard Rodgers, section chief,
sees applications for new wafer sys-
tems in things like flight-data
recorders for aircraft and, particu-
larly, in places where bubbles are
now being considered.

A recent comparison with a com-
mercially available 8-megabit bub-
ble memory showed access times of
320 microseconds for the wafer
memory, as against 7 to 40 millise-
conds for the bubble. Average data
rates were 1.85 megabits per second
versus 544 kilobits per second for the
bubbles. Like bubbles, this memory
requires external chips—in a config-
uration tying 32 memories together,
four drivers and four decoders would
be used. But Rodgers says the wafer
memory will not only offer faster
data rates but be smaller and lighter
in weight as well.

Currently, the work centers on a
squarc |-megabit silicon slice pack-
aged so that any number can be tied
together to crcate memorics of up to
hundreds of megabytes, Rodgers
says. The |-megabit wafer will be
trimmed to a 3.4-inch square and
will “likely” be housed in a 31-pin
ceramic package.

The memory arrays, which em-
ploy 4-micrometer geometries, are
arranged in 14-row-by-16-column
matrixes. Each of these arrays stores
8,192 bits. Total capacity is figured
using an average of 50% good ceclls
on each wafer. Arrays are linked
together via interconnect lines that
can be likened to bus lines. These
buscs all tie into an on-chip array
controller, which stores the address-
es of the cells in use and of spares.

During operation, the array con-
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troller powers up the cells and chan-
nels data to them. A bad cell can be
electronically isolated so it will not
interfere with functionality, and the
data is channelled to a spare. The
array controller handles this simply
by disregarding thc address of the
faulty memory array. Power
switches on cach of the arrays only
accept power when the addresses
sent out by the array controller
match. -Terry Costlow

Peripherals

Chassis houses
range of memory

Buyers of peripheral memory may
be finding it tougher than they
thought to design housings for the
many different small Winchester-
and floppy-disk drives and cartridge-
tape transports on the market. As a
result, one manufacturer has devel-
oped what it calls a universal periph-
eral chassis, a 19-inch-wide box with
room to spare for the power supplies,
cooling fans, and mountings needed
to support a pair—almost any pair—
of peripherals.

Voltage requirements range, for
example, from two to five levels,
power dissipation runs between 50
and 260 watts, and dimensions of
even the same kind of memory unit
can vary by as much as an inch,
points out Leslie G. Alberts, market-
ing vice president at Distributed
Logic Corp., Garden Grove, Calif.
“It’s a surprise even to sophisticated
OEMS,” he says.

As a manufacturer of some 20
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kinds of controllers that mate differ-
ent peripherals with Digital Equip-
ment Corp. computers, Alberts’
company thought it had heard
enough complaints to offer a box
that, at $1,700 in single units, is
certainly not cheap. But Alberts
maintains that the device, which will
be shown at June’s National Com-
puter Conference, is well worth it,
considering the engineering and
manufacturing costs of a custom
design.

Combinations. The chassis handles
some 42 combinations of disk drives,
along with the backup tape cassettes
from a dozen manufacturers. Chas-
sis for this purpose are available, and
for only about $300. But they are
designed for a single manufacturers’
memory and do not offer original-
equipment manufacturers the flexi-
bility of the universal chassis,
Alberts says.

The chassis can hold any 8-in.
Winchester drive, with the model
850 made by Shugart Associates,
Sunnyvale, Calif., probably the most
popular. Cartridge-tape drives in-
clude the 6450 unit from Kennedy
Corp., Monrovia, Calif.,, and the
model 401 from Qantex Corp., Sun-
nyvale. The most widely used
8-in. floppy-disk drives come from
Shugart and from Tandon Corp.,
Chatsworth, Calif.

By far the toughest part of provid-
ing one all-purpose package, accord-
ing to Alberts, lies in the power sup-
plies. Voltages needed by similar
types of units are fairly consistent,
but floppy-disk drives need a linear
supply not powerful enough for most
8-in. Winchester units.

So the firm designed its own
hybrid supply to combine features of
both linear and switching types. Its
double-primary transformer winding
permits selection of six input voltage
and frequency combinations from
115 volts ac to 240 v ac at 50 or 60
hertz, and the user may choose
between two (positive or negative)
dc-to-dc converter modules.

Multiples. Some 42 combinations of Win-
chester-disk drives and cartridge-tape trans-
ports from 12 manufacturers can be handied
by Distributed Logic's chassis.

Cooling fans able to draw 120
cubic feet of air a minute hold the
chassis temperature to between 10°
and 32°C. The cooling is enough to
handle 260 watts—which is the
worst-case power dissipation of a
pair of Fujitsu model 2312 Winches-
ter devices, the hottest-operating
drives in the business, says Alberts.

One OEM that integrates equip-
ment on a custom basis—Spectra
Systems Inc. of Newbury Park,
Calif.—definitely plans using the
new chassis. “It’s a good idea, very
flexible for a varicty of peripherals,”
says vice president George Teachout.
He praises its cooling capabilities.
“This is a critical factor often over-
looked,” he says. -Larry Waller

Consumer

Component television
poised to take off

Spurred by new video-program
sources, which last year helped push
U. S. color-tclevision sales to an all-
time record 11.2 million sets, compo-
nent TV appcars primed to hit the
market in force.

Japan's Sony Corp. continued its
pioneering tradition in quality TV
last year when it went to market in
Amecrica with its Profeel Trinitron
component-TV line [Electronics, June
16, 1981, p. 44]. A number of manu-
facturcrs—among them Zenith Ra-
dio Corp. and three Japanese
firms —will follow suit next month,
timing their product introductions
with the Consumer Electronics Show
in Chicago.

The Video Hi-Tech Component
Tv line that Zenith in Glenview, Ill.,
unveiled to distributors in early May
is typical of modular Tv. It allows
consumers to mix-and-match vidco
components as their tastes dictate
and their pocketbooks permit. Initial
component offerings in the line
include a 19-inch (diagonal) color
monitor, a scparatc TV tuner, a 20-
watt-per-channel sterco amplifier,
two-way spcakers, and a program-
source selector box that is capable of
handling up to six sources. The
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Type T912/ 1914 Ultra-Precision Resistor Networks
from CADDOCK provide Ratio TCs to 2 PPM/°C and Ratio
Tolerances to +0.01% for precision analog designs.

Type T912 Ultra-Precision Resistor Network ‘Pairs’

Type T912 / T914 Ultra-Precision
Resistor Networks are
constructed with Gaddock’s
Tetrinox™ resistance films

to achieve all of these high
performance characteristics:

o Absolute Tolerance: 0.19% for all resistors.

¢ Ratio Tolerances: From $0.1% 10 +0.01%.

s Ratio Temperature Coefficients: From
10 PPM/°Cto 2 PPM/°C.

¢ Absolute Temperature CoefTicient: £25 PPM/°C
from 0°C to +70°C. referenced to +25°C.

* Ratio Stability of Resistance at Full Load for
2000 Hours: Within +0.01%.

» Shelf Life Stability of Ratio for Six Months:
Within $0.005%.

This exceptional combination of performance
specifications - and the compact. plug-in config-
uration of the Type T912/T914 precision resistor
‘pairs’ and ‘quads’ - prowvide the single-package

Type T912 _ TymeTors
Ratios Available: 1:1, &1, | Rafime Avatlable: 1:1 and Custess
10.1 and Custom.

M "
k'bou 100" CENTERS
fif
matched resistor characteristics and stability required

by high-accuracy analog circuits, including -
¢ Precision analog amplifiers.

e Voltage reference circuits.
¢ Instrumentation bridge circuits.
¢ Voltage and current comparison circuits.

Type T914 Ultra-Precision Resistor Network '‘Quads’

Standard models of Type T912 / T914 precision resistor ‘pairs’
and ‘quads’ include 14 off-the-shelf resistor values with a wide
choice of Ratio Tolerances, Ratio TCs and Resistance Ratios:

This standard part number provides a selection of over 500 in-production models of Type T912/T914
precision resistor "pairs’ and *quads®:

» . |

) L A
T912- A 1K - 010 - 10 e Ry

e EpR—— I

Lﬂmo Temperature Track (0°C to +70°C})

i ~10= 10PPM/°C -05= SPPM/°C
Ratio Code Letwr -02= 2PPM/°C y
Ratio T 1
| A-T912 with R, = 10R 0P 1 0 - 00 1 j
(Example| 1K - 10K) -050=005%  -010=001% »”
B-TI2withR *9R,
(Example 1K - 9K} . A Values (Ry) : "
No Letter - T812 with R = R, 1K 10K 40K 200K 500K 3
No Letter « T914 with R, * R, » R.*R, " 2K 20K 50K 250K  1Meg
- < 5K 25K 100K 400K 9y U

As an example of the price/performance advantages of this advanced
. oo\ resistor technology, the Model T912-A1K-010-10 shown here provides a

. IK-10K resistor *pair® with a ratio tolerance of +0.019% and a ratio temperature
\ \ \ [ coefficient of 10 PPM/°C at a 1000-lot unit price under $2.55. The same resistor
*pair’ with a ratio tolerance of $0.1% delivers at a 1000-iot unit price under $1.50!

Type T1794 Custom Precision Resistor Networks meet special
circuit and packaging requirements:

For medium- to high-volume applications, Type
T1794 resistor networks provide all of the standard
Type T912/T914 specifications, plus -

« From 2 to |5 resistors per assembly.
« Absolute tolerances from 1.0% to 0.01%
e Custom voltage and power ratings.
» Resistance values from 500 ohms to
10 Megohms
¢ Absolute TC from 50 PPM/°C
1015 PPM/°C.
» Ratio TC from 50 PPM/°C t0 2 PPM/°C.
e Variations in pin configurations and package
size as required to meet performance and existing circuit-board arrangements.

Caddock’s advanced film resistor technology is the source of these outstanding advantages—
advantages that are matched by a 20-year record of outstanding ‘in-circuit’ reliability.

Discover how easily these problem-solving resistors can improve the performance and reliability of your equipment, too.
For your copy of the latest edition of the Caddock 24 page General Catalog. and specific technical data on any of the more than
150 models of the 13 standard types of Caddock High Performance Film Resistors and Precision Resistor Networks. just call or write to -

Caddock Electronics, Inc., 1717 Chicago Avenue, Riverside. California 92507 ® Phone (714) 788-1700 ® TWX: 910-332-6108

HIGH PERFORMANCE FILM RESISTORS

Circle 55 on reader service card



Electronics review

choices include video cassettes and
disks, games, a vhf/uhf antenna, a
cable-Tv converter, subscription-TV
decoder, a microcomputer, and a
home carth-station satellite receiver.

The system’s model CV 1950 mon-
itor is equipped not only with base-
band video and audio inputs but also
has direct red, green, and blue inputs
for high-resolution teletext or micro-
computer applications, points out
Carl A. Michelotti, vice president
for color-Tv engineering at Zenith.

Sober rise. Though the market “is
not going to take off like a sky rock-
et,” says Michelotti, he does expect
component TV to become a signifi-
cant business within the next two to
three years, by which time the
American public will have become
more accustomed to the concept.

Raymond B. Penkola, assistant
product manager for Teknika Elec-
tronics Corp. in New York agrees.
Teknika, a joint venture of two Japa-
nese firms, has been selling its ATV-
19 and -25 component lines in the
U. S. since last November. In Japan,
where component TV has been avail-
able for three to four years, compo-
nent systems now account for about
30% of all color-Tv sales, says Pen-
kola, who expects about the same
rate of market penetration here.

Sterco sound on TV broadcasts in
Japan has helped boost component
system sales there, observes Don F.
Sinsabaugh, a vice president with
Bache Halsey Stuart Shields Inc. in
New York. Though stereo broad-
casting for TV has not yet started in
the U.S., Sinsabaugh says that
sterco sound on video-cassette and
-disk systems, as well as perform-
ance features like high-resolution
monitors, will help U. S. component-
TV sales. The ability to tie video and
stereo-audio signals into the same
system is also important.

Price drops. As more compctitors
enter the market for component TV,
the price will likely come down. The
current price of a basic Sony Profeel
system equipped with a 25-in.-moni-
tor is about $1,500. Systems having
monitors with a higher resolutions
than the current Sony Profeel line
will be available within 18 months
priced at less than $1,000, predicts

56

Mix and match. There is a rack of optional gear to go with the 19-inch monitor in Zenith's
Hi-Tech line. The selector box handles a half-dozen program sources.

James I. Magid, a vice president at
L. F. Rothschild Unterberg Towbin
in New York.

Among new systems coming on
the market this year, the Zenith sys-
tem carriers a suggested retail price
of $1,170, which includes a 19-in.
monitor, a tuner, a source selector, a
stereo amplifier, and a pair of speak-
ers. The new Pro-ponent Scries from
the U.S. subsidiary of Japan’s
Sanyo Electric will include a 19-in.
monitor and TV tuner without stereo-

audio capability for about $1,000.
For its part, Sony Corp. of Ameri-
ca, New York, is taking aim at tele-
text, videotext, and computer appli-
cations with the addition of a new
high-resolution 12-in. monitor to its
Profeel line. The new model, the
KX-1211HG, will be equipped with
red, green, and blue inputs and an
improved electron gun having small-
er scanning-beam spots. Pricing and
availability will be announced this
fall. -Wesley R. Iversen

News briefs

Motorola to have wholly owned plant in Japan

Motorola Inc. plans to purchase from its Japanese partner Toko KK the other
50% share of their MOS-manufacturing venture Aizu-Toko KK. The move
will make Motorola the second U. S. chip maker —the other is Texas Instru-
ments Inc. —to have a wholly owned manufacturing facility in Japan. Follow-
ing completion of the deal, Motorola will rename the operation Nippon
Motorola Seizo KK, which the firm says it plans to use as a base for present

and future VLSI operations in Japan.

IBM chips away at size of 64-K dynamic RAM

International Business Machines Corp. has whittled its 64-K dynamic ran-
dom-access memory to 62% the area of the original 64-K chip, the compa-
ny's General Technology division announced early this month. Developed
jointly by the Burlington, Vt., and Boblingen, West Germany, laboratories, the
new chip measures 3.8 by 6.0 millimeters (35,300 square mils). Two-
hundred forty of the new chips can fit on a 100-mm-diameter silicon wafer,
compared with 145 for the earlier chip. IBM’'s new RAM is made using the
firm’s silicon and aluminum metal-oxide-semiconductor (Samos) technology.

Massachusetts proposes high-tech agency

Putting its chips on high technology as a way out of the current recession,
the Commonwealth of Massachusetts wants to establish a $40 million state
corporation to train engineers and technicians. The corporation’s first project
would be the Massachusetts Microelectronics Center, a joint industry-
university educational center containing design, fabrication, and testing
facilities, as well as classrooms. Legislation authorizing a $20 million state
bond issue—which would have to be matched by industry contributions,
equipment, and machinery — was filed in late April.

Electronics /May 19, 1982



B

LI;’

f
lllil
p

Jss

«
¢
¢
IHIIII D

SEMICONDUCTOR NEWS FROM THE PRACTICAL WIZARDS OF SILICON VALLEY.

The world’s first
32K CMOS EPROM.

High speed
CMOS logic

0 new advanced
bipolar logic
families

NSC800-based
board-level

family &

Transceivers

that stop *

glitches cold

Yowerful new COPS

microcontrollers

Special Report:
the full range of
CMOS w.P products

The reliability
of integrated
displays

The 1982 Linear
Data Book is here

How to get the
latest on MOS/LSI
reliability

Digitalker COPS Data Acqwsmon Loglc Tr0n3|s'rors Hybrids Llneor In'rerfoce Fiber Ophcs
RAMS/ROMs/PROMs Transducer Displays Custom Circuits Optoelectronics

4 . O G L1
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The worlds first 32K CMOS EPROM.

Designing with the NMC27C32. By
designing in the NMC27C32, expansion fo
64K or 128K CMOS EPROMSs will not
increase the sysfem’s power consumption.

In addition, by replacing CMOS RAMs
and batteries with the new device, system
performance and reliability are improved.

Full programming support. The
NMC27C32 comes with a transparent lid

National's new NMC27C32 offers CMOS
power-savings with NMOS performance.

National advances the state of the art in
high-density CMOS memories with their new
NMC27C32 32K Uv-erasable P2CMOS™
EPROM.

The device, the industry’s first 32K
CMOS design, offers engineers the oppor-
tunity to develop higher density CMOS memo- which allows the chip fo be erased with ulfra-
ries with all the speed of conventional NMOS violet light. Once erased, a new bit pattern

designs. POWER DISSIPATION COMPARISON 20" be progrommed using Nafionals

CMOS advantages with NMOS perfor- o STARPLEX™ development system with the
mance. The NMC27C32 has all the advan- optional Universal PROM Programmer.
tages of CMOS: low active (10mA max) and The senior-ranking EPROM receives mili-

fary standing. For their high-rel customers,
National offers the NMC27C32 in MIL-
STD-883. Mil/Aero applications can now fake
full advantage of this P2CMOS speed/power
product in @ 32K CEPROM.

To get more information on the industry’s
biggest CMOS EPROM, check bax D7 on the
National Archives coupon.

The NMC27C32 32K CMOS EPROM.
Another CMOS hit from the Practical Wizards

ultra low standby current (25.A max),
exceptionally low noise, and higher compo-
nent and system reliability.

I's an ideal pin-for-pin replacement for
the n-channel 2732 EPROM in power-sensi-
tive systems, dissipating 10 fimes less max
active power and having 10,000 times less
typical standby power.

Overall sysfem costs can be cut using
the NMC27C32, since its wide power supply

1)

operating range eliminates the need for an Without sacrificing sysfem speed, the of Silicon Valley. a2
ﬂpefwytz Vﬁ'{ﬂge feg:Jng';g ; grs?p";l'csz offersa r:guaf:?un In power

ith all those advantages, access times jon of greater than four orders of STARPLEX o odemarks of Notional Semiconducior
are still 350 ns. magnitude over the MM2732, m - *

Speed: the missing piece in

CMOS logic.

Infroducing MM54HC/74HC: the new
family of high performance CMOS logic
circuits from National.

The Practical Wizards are proud fo inftro-
duce a new family of high speed, low power,
CMOS logic chips: the MM54HC/74HC family.

The new logic family is pin-out compati-
ble with popular 7400 LS-TTL, but offers drg-
matic power savings with no reduction s
in speed. The family will include a
wide range of small- and medium- -
scale CMOS logic devices that will make
complete, high speed CMOS systems possible
for the first time.

First with the best. The MM54HC/74HC
family is the first broad, truly high speed logic
family that offers all the advantages of CMOS:
high noise immunity, power requirements '
below 1. W typical (sfatic) 2V to 6V power than conventional CMOS. A modification of
supply operating range, and an extended com-  this advanced process, optimized for produc-

sysfem power supplies, the elimination of
fans, heat sinks, and cooling sysfems,
higher density/lower cost PC boards, more
compact systems, and a substantial increase
in reliability.

Ideal for military service. Of course, the
MM74HC will be available in full mil-spec
versions (MM54HC) and with National's
rigorously controlled A+ and B+
processing.

All versions feature the high quality that
has made National one of the fop suppliers to
the MIL/AERO markef.

National’s new MM54HC/74HC logic
family is another example of their commit-
ment to low power, high performance technol-
ogy. It's the logical next step toward the
design solutions of the future.

A MM54HC/74HC databooklet is avail-
able which includes our sampling schedule.
Just check box C9 on this Anthem’s coupon.

mercial temperature range of —40°C to +85°C.  ing high volume logic devices, is used fo o
The key is National’s advanced produce the MM54HC/74HC famlly. mutugl“* g‘oﬂmg”aggm'% ;”'" be '
P2CMOS™ fabrication process. P2CMOS has Translated into system benefits, those y y o

been proven faster and less power-infensive features mean: less expensive and smalier PACMOS is 0 fodemark of Noional Semiconducior Corpasuion.



AS and ALS-two new logical choices
for S and LS designs.

National’s AS and ALS logic families
bring lower power and faster speeds to
next-generation S and LS applications.

National’s logical line, already the
world’s largest with seven 74-series families,
broadens even further with the addition of two
new bipolar lines: the Advanced Low Power
Schottky and the Advanced Schottky families.

The new families offer designers a
choice of either the ultimate in low power
dissipation or the ultimate speed for bipolar.
The ALS family offers per-gate speeds of 4ns
with power consumption of just TmW. The AS
family dissipates 8mW per gate, but features
a speed of just 2ns, ideal for time-critical
applications.

Plus, all of National’s AS and ALS
devices are specified at + 10% V¢, encom-

passing both the commercial and military
voltage ranges.

The devices are pin-out compatible with
other popular logic families, including LS, S,
and TTL.

Two big families. The two families will
include over 150 logic devices by the end of
1982. Octals, multiplexers, counters, latches,
comparators, and many more products will be
available.

Both families are mutually sourced by
Texas Instruments.

Some logical applications. Because the
new logic families offer substantial perfor-
mance advantages over conventional bipolar
logic, and yet are pin-for-pin and function
compatible, they represent an excellent oppor-
tunity to design engineers to upgrade stan-
dard logic system designs.

Both families are designed to function
well in a wide variety of applications: compu-
ters, communications equipment, terminals,

and most medium- fo high-performance logic
systems.

High volume production for lower cost.
To ensure that the new logic families will offer
high quality at the lowest possible cost, the
Practical Wizards are gearing up their efficient
manufacturing operation for high volume pro-
duction of both product lines.

Pricing for a typical ALS device like the
DM74ALSOO in a plastic DIP package will be
$.40* in 100-up quantities. Pricing for a
more complex device like the DM74ALS138
will be § .80* in 100-up quantities.

To get more information on Nationai’s
two new logic families, check box D5 on this
issue’s National Archives coupon.

The ultimate in speed or the ultimate in
low power performance. The kind of logical
choices customers have come to expect from
the Practical Wizards. a2

“U.S. prices only




Broad range of high performance, low

Notional's selection of CMOS w.Ps,
boards, and development support
products gets low power systems up fast.

Now National can solve virtually any
low power system design problem with a
complete spectrum of processing capabilities.

National's CMOS line extends from effi-
cient 4-bit COPS™ microcontrollers all the
way fo high performance board level systems.
Highlighting their line of powerful CMOS
processors are the NSC800™ and the
NS80CX48.

These new P2CMOS™ processors not
only greatly reduce power consumpfion in
existing systems, but can also be used to
develop new ulfra-low power designs.

So now if's no longer necessary to
choose between the advantages of CMOS and
the performance of NMOS.

NS80CX48: extva features at no extra
cost. Using their field-proven P2CMOS pro-
cess, the NSBOCX48 features the same speed
of the industry standard 8048 Series, but

consumes a mere fraction of the power.
National offers both the standard
NS80C48, plus the NSBOCX48. The “X”
represents an “Exira Features” register that
allows —among other things — software con-
frol of its power consumption. And the price
for the X" version is the same as for
the NS80C48.

NSC800: the most powerful CMOS ..P
avallable. The popular NSC800 combines the
multiplexed address/data bus of the 8085
with the sophisticated register structure and
instruction set of the Z802® Yet the NSC800
typically dissipates only 50mW operating at
5V at a 2.5MHz clock speed.

Watch for announcements of the new
NSC800A version, which offers 4MHz Z80A
computing speed with CMOS power.

Complete the design with the NSC810
RAM-1/0-Timer and the NSC830 ROM-1/0.
Thess two circuits are packed with just the right
amount of data and program storage memory,
programmable input/output interface lines

NSBOCX48 EXTRA FEATURES COMPARISON
STANDARD 8048 NEW NSBOCX48
|PRESCALEVALUE 32 PRESCALE VALUES: 5, 10, 20,
40, 80, 100, 160, 200
MODULOOPTION ~ MUST USE MOVT, ATO AUTOMATICALLY LOADS SAME VALUE
LOAD EACH TIME AT ROLL-OVER
GATE OPTION N/A GATES PRESCALER OUTPUT TO
TIMER/CRT REGISTER INPUT
CONTINUEOPTION ~ LOWONVGGSTOPSOSC,  OPTION WITH LOW ON Ve OF
‘ RESETS CPU RUN OR IDLE
ENABLE /OOPTION  LOW ON Vg SETS ALL OPTION WITH LOW ON Vg OF
LINES TO UNDEFINED TRI-STATE® OR ENABLED 1/0
STATES

and versafile fimers to complete an efficient
minimum syster or the heart of a larger
system.

In addition to supporting the NSC800

microprocessor, these two devices make
excellent peripherals for NSBOC48/
NS80CX48 system expansion.

Drafted for military service. Because of

its low power, high performance and proven
reliability, the NSC800 Family is fast becoming
the CMOS military standard for micro-
processor applications. The NSC800DM/883
is processed fo MIL STD 883B requirernents
and operates over the full —55°C to +125°C
military temperature range. For high density
packaging needs, select the NSCBOOME/883B
leadless chip carrier version.

A complete

board level system

for less than

5 watts.
The Practical Wizards have also

designed a board line around their low power
standard NSC800 P>CMOS microprocessor.
So now the board level market can enjoy all
the advantages of low power, high perfor-
mance technology.

The CIMBUS™ CMOS Industrial Micro-

computer (CIM™) boards use so little power
that a fairly large system can be configured fo
draw less than 5 watts. Compare that to a
typical NMOS CPU board which alone can

&".'\




power processing from National.

CONSERVING POWER
(S A NATIONAL ACHIEVEMENTY

NATIONAL'S XMOS™
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National's P2CMOS NSB80CX48 family draws
only 10mA max at ful 6MHz operating speed.
Watch for announcements of the P2CMOS
NS80CX49 and NS80OCX50 with larger
memory on board.

draw 15-30 watts.
The new boards offer all the inherent

benefits of low power dissipotion—higher rell-

ability, portability, battery operation, sealed
enclosures, smaller systems, and lower sys-
fem costs—with speed that can handle the
most demanding industrial applications.

A complete performance family. There
are 19 CIMBUS products, a complete family
for all system needs (with still more
on the way).

The family already includes three CPUs,
memory exponsion boards, discrefe |/0 inter-
faces, A/D and D/A boards, card cages, a
voltage regulator, a battery charger, a firm-
ware monitor, plus extender and pratotyping
boards. The BLMX-80 real-time multitasking
operating system is also available.

Built for the harsh environment. CIMBUS
boards are designed to thrive in environments
that conventional boards can’t take. Ambient
operating temperatures can be as low as
—40°C or as high as +85°C.

Smalier systems, higher reliability, lower
costs. The series also offers the smallest
form factor around— 3.9" x 6.3 (100mm x
160mm). That's 69% smaller than Mulfibus™
and 15% smaller than Std. Bus. So many
sysferrs can be made smaller and for less
fofal system cost.

Every CIMBUS board comes with a
12-month warranty and the built-in reliabllity
that goes into every National product.

Complete development

support, prototyping,
evaluation,

and documentation.

STARPLEX II™, National’s highly inter-
active development system, supports and
speeds the overall development effort for both
the 8048 and NSC800 families ofuPs. With
real-time In-System Emulation (ISE™), engi-
neers can develop, fest, analyze and debug
prototype sofiware and hardware with ease. In
fact, National offers the only 11 MHz emulator
for the 8048.

Aside from real fime In-System Emula-
fion, the upgraded STARPLEX Il offers high

@""0

v

level languages, including PL/M, PASCAL,
BASIC, and FORTRAN. Cross-assemblers are
already available for all supported products,
and other system enhancements are

on the way.

In addition, National’s NS87P50 (for up
to 4K emulation) and their new CMOS
NS87PC48 “piggyback” uPs greatly simplify
design prototyping.

NSC800 evaluation made easy.
Immediate evaluation of the NSC800 family
of products is made easy and inexpensive
with NSC888 Evalulation Board. The fully
assembled board includes the NSC800 CPU
plus memory, timers, |/O, wire-wrap area, an
RS232 interface plus complete documenta-
tion. An on-board monitor provides the neces-
sary foals fo write, modify, and execute
NSC800 programs.

COPS microcontrolier development prod-
ucts. The COP400-PDS is a low-cost concept-
to-product fool designed to expedite every
phase of COPS microcontroller system
design.

National’s STARPLEX system also pro-
vides the same capability when equipped
with the COPS ISE.

How to get all the detuails. To receive all
the specifics on National’s high performance
CMOS microprocessors and board level sys-
temns and their powerful development tools,
simply check boxes E1 and E2 on this issue’s
National Archives coupon.

Is the best way to start putting
high performance, low power processing 1o
wark today.

COPS, NSC800, P2CMOS, XMOS, CIMBUS, CtM, STARPLEX N, ISE,
Semiconducior

ond TRI-STATE are fodemoarks of Nationol
Corporation

280 is 0 registersd fradernark of Zilog Corporation.
Mulitbus is a ademork of tntel Corporalion.
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A complete board level system for
less than 5 watts.

New NSC800™-based board line
offers NMOS performance in a
CMOS environment.

The Practical Wizards have done it
again. This fime they‘ve designed a board line
around their low power standard NSC800
CMOS microprocessor to bring the advan-
tages of low power, high performance tech-
nology fo the board level market.

The CIMBUS™ boards are designed to
complement the characteristics of CMOS tech-
nology. They use so littie power that a fairly
large system can be configured fo draw less
than 5 watts. Compare that to a typical
NMOS CPU board which alone can draw
15-30 watts.

The new boards offer all the inherent
benefits of low power dissipofion— higher reli-
ability, portability, battery operation, sealed
enclosures, smaller systems, and lower sys-
tem costs —with speeds that can handie the
most demanding industrial applications.

A complete performance family. There
are 19 CIMBUS CMOS Industrial Microcom-
puter (CIM™) products, a complete family for
all system needs (with still more on the way).
CIM-801 —CPU with 1MHz NSC800
CIM-802 —CPU with 2MHz NSC800
CIM-804 —CPU with 4MHz NSC800
CIM-100— 16KB RAM/PROM Exponsion

Board with OKB RAM installed

CIM-104 — 16KB RAM/PROM Exponsion
Board with 8KB RAM installed

CIM-108— 16KB RAM/PROM Expansion
Board with 16KB RAM installed

CIM-201 —Serial /0 Board

CIM-230— Distributed I/0 Bus (DIB™)
Interface Board

CIM-311—0PTO 22 SSR Rack interface

CIM-411—A/D Board

CIM-421 —D/A Board

CIM-602 —9.5-inch Card Cage (10 slots)

CIM-604 —19-inch Card Cage (21 slots)

CIM-610—Voltage Regulator

CIM-611 —Battery Charger

CIM-630— Prototyping Board

CIM-640— Extender Board

CIM-660— Firmware monitor

BLMX-80— Real-fime Mulfitasking Operating
System

Built for the harsh environment. CIMBUS
boards are designed to thrive in environments
that conventional boards can't take. Ambient
operating temperatures can be as low as
—40°C or as high as +85°C.

High noise environments are no problem
either. The boards’ immunity to noise makes
them ideal for heavy industrial confrol
applications.

And positive contact DIN connectors,
instead of card-edge connectors, substan-

tially improve resistance to vibration and
corrosion.

Smaller systems, higher refiability, lower
costs. The series also offers the smallest form
factor around—3.9" x 6.3"(100mm x
160mm). That's 69% smaller than Multibus™
and 15% smaller than Std. Bus. So many
systemns can be made smaller and for less
total system cost.

Every CIMBUS board comes with a
12-month warranty and the built-in reliability
that goes info every National product. For
more information, check box DO on this
issue’s coupon. a

Muttibus is a fademark of intel Corporation.
1B, CiM, CIMBUS and NSC800 are frademarks of Naional

New 488/GPIB

glitches.

Eliminating power up/down glitches from
IEEE-488 buses.

National’s new family of octal bi-
directional fransceivers were designed with a
unique feature: all bus outputs are provided
with power up/down protection circuifry for
glitch-free operation.

The new family meets IEEE-488/GPIB
standards, and is pin-compatible with the
SN75160A, SN75161A, and SN75162A, but
provides better performance than those
devices.

Family features. All chips in the family
provide pin-selectable totem-pole/open col-
lector outputs on the data pins fo optimize
system speed. On-chip bus terminotors with
active turn-off provide high impedance under
power down, allowing over 15 devices to be
connected to the bus, with up fo 15 being
active at any one time.

Meet the family. The family members
include: the DS75160A Data Buffer, which
handles 8 channels of data, the DS75161A

A 9

Management Buffer, which handles 8 chan-
nels of management signals in a single con-
troller system, and the DS75162A
Management Buffer, which can handle man-
agement signals from either single or muifi-
controller systems.

Combining data and management
signals. The family also includes the DS3666
fransceiver, a combination data/management
buffer unique to National. The DS3666 han-
dles four dafa and four management signals,
allin a 0.3" skinny DIP.

Two DS3666's can take care of the data

transceiver

family stops

and management channels for a single or
multi-controller system, reducing inventory
part count fo a single device type, which is
not possible with two- or three-chip solufions.

Receive more information. The trans-
ceiver family also features high impedance
PNP inputs on the drivers and 500mV (typi-
cal) hysteresis af the receiver inputs (for
added noise margin).

For more information on the only 488
fransceiver family that can prevent glitches,
check box D8 on this issue’s National
Archives coupon. a



More powerful microcontrollers
for more flexible designs.

THE DISTRIBUTED INTELLIGENCE APPROACH TO MICROCONTROLLER
APPLICATIONS.

Capable COP440 series gives designers
additional freedom.

Engineers designing dedicated control
applications should look carefully at
National’s new COP440 microconfroller fam-
ily before resorting o a conventional discrete
logic approach.

In most cases, the COPS™ distributed
intelligence approach represents an excellent
campromise between cheap, but inflexible,
discrete designs and expensive micro-
processor solutions.

The 440 family. The COP440 operates
on a single 5V supply and comes in 24-, 28-,
and 40-pin versions. So systems can be
taitored to specific 1/0 requirements.

This reduces system costs, especially
when coupled with COPS’ disfributed intel-
ligence and the MICROWIRE™ peripheral
interface. (MICROWIRE is a low-cost, three-
wire serial link designed exclusively for the
COPS family.)

What is distributed Intelligence?

The entire COPS family provides a unique
approach to microconfroller applications.
Each peripheral in the family has sufficient
intelligence to execute its own instruction set.
This distribution of intelligence spreads the
processing workload, optimizing efficiency
and cost.

Intelligence runs In the COPS family.
COP440 family members offer greater
capabilities than most conventional micro-
controllers. Their high performance features
include:

« High efficiency insfruction set

ANALOG IN

=

The lllustrated system uses a COP498 CMOS RAM/Timer to switch the COPS confroller off and
on between instructions so its power consumption approaches that of a CMOS device, but
for less money. The COP431 adds A/D conversion with up to 8 multiplexed input channels

from various analog signals. Choosing the COP470 or COP472 adds VF or LCD display drive.

« Most insfructions are single-byte for
4us execution
* 4 selectable interrupt sources
* 4 |evels of stack
« Interrupt/subroutine stack in RAM
» Seftable/readable timer
- On-chip zefo crossing detector with
hysteresis
The family also offers 2Kx8 ROM,
160x4 RAM, software-selectable interrupt
and event counter options, keyboard input,
display output, and data manipulation
capabilities.
Full field and development support. The

entire COPS family has a common insfruction
set and is fully supported by the STARPLEX™
system with real-time ISE™ as well as the

COPS Product Development System (PDS™).

Plus, National's field support team is
always available to ease design-in.

To find out more about the new COPS
family, check box D6 on this issue’s National
Archives coupon.

Helping add flexibility to system design
is a Nationat priority. a2

COPS, MICROWIRE, PDS, ISE and STARPLEX are odemarks of
Nationo! Semiconductor Corporation.

Integrated displays increase reliability:

An on-board driver chip minimizes
system interconnects to enhance
reliabliity while cutting design-In and
manufacturing costs.

Now engineers designing analog instru-
ments such as panel meters, femperature

confrol systems, thermometers and speedome-
ters can sove space and increase instrument
reliability by using integrated bargraph
displays.

Rugged reliability, curtalled costs. Due to
their single-unit construction, the NSM3900
Series LEDs are considerably more reliable

and resistant to shock than the traditional
models with separate driver and display.

The NSM3300 Series of self-contained
bargraph displays—which combine a 10-
element linear array with a monolithic driver
circuit—measure only 2" X .85". The series
includes models for linear, logarithmic, and
VU meter applications.

The advantage of single-unit construc-
tion also provides significant reductions—up
to 25%—in stocking and development costs.

Practical versatility in all color combina-
fions. The NSM3900 Series bargraphs are
end-stackable and can be cascaded to 10
arrays (100 bargraph elements).

What's more, they’re available in all
combinations of red, yellow and green in
linear, logarithmic and VU mefer functions.

Yet another first in reliability and savings
from the Practical Wizards.

For more information on the NSM3900
Series bargraph displays, check box B4 on
this Anthem'’s coupan. - |



The 1982 Linear Databook has arrived.

Get the lowdown on National's iong
linear line.

The 1982 edition of National’s Linear
Databook is out. And it's the most com-
prehensive ever. Over 2000 pages of com-
plete specs on our advanced linear products.

The source for all inear knowiedge. The
new Databook contains applications, techni-
cal descriptions, full features, and compre-
hensive diagrams.

It also includes detailed sections on voli-
age regulators, references, comparators, op

amps and buffers, instrumentation amps,
analog switches, sample and hold circuits,
A/Ds, D/As, telecommunications circuits,
industrial building blocks, audio, radio and
TV circuits and DIGITALKER™ speech syn-
thesis fechnology.

The 1982 Linear Databook is now avail-
able for onty $12.00* To order, check box D9
on the coupon below and include a check or
money order for the appropriate amount (see
directions on the coupon). a

*U.S. price only
DIGITALKER is o frodemark of National Sermiconducior Corporalion.

Get the MOS/LSI reliability update.

The new report on the reilability of
MOS/LSI microcircuits is out.

National’s newest NMOS reliability
update, "Reliability of N-Channel Metal Gate
MOS/LSI Microcircuits” is now available.

The update is the best way fo find out the
latest on National's extensive investigation
and test results on their NMOS products.

Reliable facts on reliability. The report

includes the results of exhaustive tests con-
ducted on National NMOS parts since 1979.
Test results are identified by port type for the
following tests: Operating Life, Storage Life,
Temperature-Humidity-Bias, Temperature Cyc-
ling, and Autoclave.

A summary of fest resulfs is given as
well as the full details.

To get the new MOS/LSI Reliability
update, check box EQ on the coupon below.

What’ new from the National Archives?

52 [J Data Update— Latest

08 [J Hybrid Products Data

*Enclose check or money order based upon appropriate currency. U.S. resider

DO [J CIMBUS Boord Level

New Product Book ($7.00)* Information Data Sheets
Information C7 O 1982 Voltage Regulator D5 [J Advanced Bipolor Logic D9 [] 1982 Linear Data Book
61 [J CMOS Data Book Handbook ($7.00)* Data Book ($5.00)* ($12.00)*
($6.00)* C8 [J PAL Data Book D6 [J COPS Data Book EO [J MOS/LSI Reliability
B4 [ NSM3900 Series Bor- ($6.00)* ($6.00)* Update
graph Data Sheets C9 [J MM54HC/74HC D7 [J NMC27C32 CEPROM E1 [J CMOS Microprocessor
Databookiet Data Sheet Information

MasterCard (all information must be supplied). Make checks payable to NS Publications. All prices
shown are U.S. prices only. California residents add applicable state and local sales tax. Allow 4-6
weeks for delivery. This coupon expires on July 31, 1982,

D8 [J GPIB 488 Transceiver

E2 [J NSCBOO Information

For desired information, mail coupon fo:

National Semiconductor Corporation
PO. Box 70818

Sunnyvale, CA 84086 I
NAME .
National
TITLE PHONE Semiconductor
The Practical Wizards
COMPANY of Silicon Valley
ADDRESS.
cTY STATE P
w # EXPIRES
SIGNATURE
NA 4] I

L-------

© Copyright 1882 Naional Semiconducior Corporation

National Anthem is o regisiered frademark of Notional Semiconductor Corporation



A SIGNIFICANT CLAIM
FROM SOLARTRON

Orion measures thermocouples,
resistance bulbs, strain gauges, flow
meters, status switches, event inputs,
binary and BCD data, and provides
energisation and conditioning for virtually
any type of transducer or input.

Easy to use menu selected facilities
include standard and user defined
conversion equations, limit, threshold and
significant change alarms, max/min, mean
and standard deviation statistics.

Up to 600 channels and scan
speeds to 500 points/second can be
configured to carry out eight independent
logging activities — or they can be inter-
related to provide powerful event driven
logging and control functions.

The integral magnetic tape
cartridge and strip printer, together with
GPIB, RS232 and RS422 interface options,
make Orion ideal for stand-alone or
computer linked systems for both
laboratory and plant operation.

WHATEVER YOUR
LOGGING PROBLEM
ORION HAS THE ANSWER.

S WY 115.608 L/3 M 903 291.%80 PHI
M 6OV .22022 wat M 601 2135.00 W

And for all this performance Orion is
still extremely competitively priced.

To find out more, phone or write to
the address below.

— The Solartron Electronic Group —

USA:- 17972 Sky Park Circle, Irvine, Cal. 92714
Tel: 7146417137

UK:— Farnborough, Hampshire, GU14 7PW Tel: 0252 44433

GERMANY:— AM Kirchoezl, 15 8032 Graefelfing, Munchen
Tel: 89-854-3071

FRANCE:- 1, Rue Nieuport, 78140 Velizy-Villacoublay
Tel: 9469650

SWEDEN:- Vesslevagen, 2-4, Box 944, 5-18, Lidingo 9

Tel: 4687652855
Schlumberger

Dynamic Analysis

=

oy
,
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Digital Test

—

SIGNIFICANTLY FROM

SOLARTRON

Circle 65 on reader service card
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Imagine.
The fastest system.

Packed with the smallest chips.

Running on the power it takes to
generate a thought.

That's where Monolithic Memories
is going.

We began by developing the bipolar
PROM and now offer a complete
Jamily of some of the fastest, lowest
power PROMs available.

10 bring the same Rind of advan-
tages to logic, we invented the PAL;
and likewise, now market the fastest,
lowest power; greatest density PALs.

* Along with the fastest FIFOs. The
Wy l “ Jastest multipliers. The world’s first
multiplier/divider And more.
With still more to come.
Because nobody knows your design
toT better than you do, we concentrate
f on programmable solutions. 10 belp
\ cut your costs. Save you space.
: Enbance the performance of your
y | ‘. system. And give you exactly what
g you had in mind.
\ If the progress of the semiconductor
industry bas proven anything, it's
that the limits of semiconductor per-
] Jformance are not limitations. But
, merely milestones on the road to
! the future.
i A } Come with us.
‘ \ Your imagination can take you
e f ‘ anywhbere.
. And we know the way.
| Wl f For more information, write us.
; LHSR e Monolithic Memories, Inc., 1165 East
( Arques Avenue, Sunnyvale, CA 94086
- (408) 739-3535.

Pushing The Limits.

Monolithic
emories

PAL is a registered trademark of Monolithic Memaories. Inc.
Circle 67 on reader service card



Unitrode linear ICs let

design to the

you

same old stan

REGULATING PULSE WIOTH MOOULATORS

S.

Unitrode Part No. Max. Output Voltage Output Current Operating Temp. Range ! Package Type (T0-116) Features
UC1524 40V 100mA —55°Ct0+125°C | 16 Pin Ceramic
UC2524 40V 100mA 25°C to + 85°C 16 Pin Ceramic/Plastic ;’{gggt‘{:é“ggtggg
uC3524 40V 100mA 0°C to+ 70°C 16 Pin Ceramic/Plastic
UC1525A 40V 500mA —55°C to +125°C 16 Pin Ceramic
UC2525A 40V 500mA —25°C to + B5°C 16 Pin Ceramic/Plastic Dual s?,{jgg’lg'gl'f:)"“‘p“‘s
UC3525A 40V 500mA 0°C to+ 70°C 16 Pin Ceramic/Plastic \
UC1527A 40V 500mA =BG @127 16 Pin Ceramic :
UC2527A a0V 500mA —25°C to + B5°C 16 Pin Ceramic/Plastic Dual S‘)(‘g%ﬁ/gé?c") Shiph -
UC3527A 40V 500mA 0°Cto+ 70°C 16 Pin Ceramic/Plastic i
UC1524A 60V 200mA 5 52Ct P50 16 Pin Ceramic
UC2524A 60V 200mA —25°Cto + 85°C 16 Pin Ceramic/Plastic W puEdpcrionT At
UC3524A 60V 200mA 0°C to + 70°C 16 Pin Ceramic/Plastic
THREE TERMINAL FIXEO VOLTAGE REGULATORS
Unitrode Part No. Output Polarity Output Current Operating Temp. Range Nom. Reg. Output Volt. | Present Output Volt. Tolerance Package Types
UC7800 Positive 1.0A —55°C to +150°C 512,15V +4% TO-3,
UC7800C Positive 1.0A 0°C to +125°C 5.12,15v +4% T0-3,70-220
UC7800A Positive 1.CA —55°C to +150°C 512,15V +1% T0-3
UC7800AC Positive 1.0A 0°C to +125°C 5,12, 15V +1% T0-3,70-220
UC7900 Negative 1.0A —55°C to +150°C =3, =12, =Y 4% T0-3
UC7900C Negative 1.0A 0°C to +125°C —5,—12, —15v +4% T0-3,T0-220
UC7900A Negative 1.0A —55°C to +150°C —5,—12,—15v +1% TO-3
UC7900AC Negative 1.0A 0°C to +125°C =&, =12, =i/ +1% TO-3,T0-220
THREE TERMINAL AOJUSTABLE VOLTAGE REGULATORS
Unitrode Part No. Output Polarity Output Current Operating Temp. Range Output Volt. Range Line Regulation Package Types
Uc150 Positive 3.0A —55°C to +150°C 1.2 to 33V 0.005%/V T0-3
uC250 Positive 30A —25°C to +150°C 1.2 to 33V 0.005%/V T0-3
UC350 Positive 30A 0°C to +125°C 1.2 to 33V 0.005%/V TO-3
uc117 Positive 1.5A —55°C to +150°C 1.2 to 37V 0.01%/V T0-3
uc217 Positive 1.5A "—25°C to +150°C 1.2 to 37V 0.01%/V T0-3
uc3i17 Positive 1.5A 0°C to +125°C 1.2to 37V 0.01%/V TO-3,T70-220
uc137 Negative 1 5A —55°C to +150°C —1.2t0 —37V 0.01%/V ©53
uc237 Negative 1.5A —25°C to +150°C —1.2to —37V 0.01%/V T0-3
uc337 Negative 1.5A 0°C to +125°C —1.21t0 —37V 0.01%/V T0-3,70-220

Unitrode Representatives

Sales Corp. 317-848-5265

Alabama: Conley & Associates,
Inc 205-882-0316 Arizona:
Compass Marketing & Sales, Inc
602-266-5400 California:
(Northem) 12, Inc. 408-988-3400
(Southem) Bestronics, Inc.
213-870-9191; Bestronics,

Inc. (Irvine) 714-979-9910;
Bestronics, Inc. (San Diego)
714-452-5500 Colorado: Com-
ponent Sales, Inc 303-759-1666
Connecticut: Kanan Associates
203-265-2404 Florida: Conley
& Associates, Inc. (Oviedo)
305-365-3283; Conley &
Associates, Inc (Boca Raton)
305-395-6108; Conley & Associ-
ates, Inc 813-885-7658 Georgia:
Conley & Associates, Inc
404-447-6992 lllinois:
(Northem) Oasis Sales Corp.
312-640-1850 Indiana: Qasis

Kansas: Rush & West Associates
913-764-2700 Maryland: New
Era Sales. Inc. 301-544-4100
Massachusetts: Byrne Associates
(DEC only) 617-897-3131;
Kanan Associates 617-944-8484
Michigan: Miltimore Sales,

Inc 313-349-0260; Miltimore
Sales, Inc 616-942-9721 Min-
nesota: Electronic Innovators
612-941-0830 Missouri: Rush &
West Associates 314-394-7271
New Jersey: Technical Ap-
plication & Marketing, Inc
201-575-4390 New Mexico:
Reptronix, Ltd. 505-881-8001
New York: Reagan/Compar
Albany, Inc. 518-489-7408;
Reagan/Compar Albany, Inc
315-732-3775; Reagan/Compar
Albany, Inc 716-271-2230;
Reagan/Compar Albany, Inc

(Endwell) 607-723-8743/
754-8946 North Carolina:
Conley & Associates, Inc.
919-876-9862 Ohio: Baehr,
Greenleaf & Associates, Inc.
(Cincinnati) 513-891-3826;
Baehr, Greenleaf & Associates, Inc.
(Dayton) 513-439-0724; Baehr,
Greenleaf & Associates, Inc.
614-486-4046; Baehr, Greenleaf
& Associates, Inc 216-221-9030
Oregon: Vantage Corpora-

tion 503-297-1714 Penn-
sylvania: (Eastem) Omni Sales
215-233-4600 Tennessee:
Conley & Associates, Inc.
615-639-3139 Texas: Sundance
Sales, Inc. 214-699-0451; Sun-
dance Sales, Inc. 512-250-0320;
Sundance Sales, Inc. 713-668-8923
Utah: Components Sales, Inc
801-466-8623 Washington: Van-
tage Corporation 206-455-3460

Wisconsin: Oasis Sales Corp.

414-782-6660 Canada: Kaytronics
Limited 514-367-0101; Kaytronics
Limited 416-669-2262 British
Columbia: Kaytronics Limited
604-581-7611

Unitrode Distributors
Arrow Electronics, Inc.: all
locations; Capsco: (capacitors)
Califomia; Components Plus:
Califomia, New York, Texas;
Future Electronics, Inc.: (Canada
only) all locations; Hall-Mark: all
locations; Hamilton/Avnet: all lo-
cations; Industrial Components,
Inc.: Minnesota; Lenert Co., Inc.:
Texas; Lionex Corporation: all
locations; Pioneer: Indiana,
Michigan, Ohio, Pennsylvania;
Taylor Electric Co.: Wisconsin;
Wyle Distribution Group: all
locations



Or set new ones.
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REGULATING PULSE WIDTH MODULATORS

Unitrode
 PartNo. UC3524A UC2524A UC1524A
Max. Output
Voltage 60V 60V 60V
Output
cifent 200mA 200mA 200mA
Operating i .
Temp. Ra_nge 0°C to +70°C l 25°C to 85°C | —55°C to 125°C
Package 16Pin | 16Pin 16 Pin

Type (T0-116) | Ceramic/Plastic | Ceramic/Plastic Ceramic

We couldn’t stop with industry standard parts.
So we re-designed the 3524 Series to eliminate all
its weaknesses. Unitrode’s new UC3524 A increases
the output voltage range to 60V, reduces the refer-
ence voltage tolerance from 4% to +1%; doubles
the output current to 200mA; provides faster,
more accurate current limiting; offers a new under-
voltage lockout feature to protect power supply
output stages; and includes a standby current of
4mA. And it’s pin-compatible with the standard
3524 —which we also make. The 3524 A is just
what you'd expect from a company that specializes
in power supply components.

All our ICs are available in volume right now,
with full applications support. Just contact the
Unitrode representative or distributor near you.

Unitrode Corporation, 5 Forbes Road,
Lexington, MA 02173, U.S.A. Telex: 95-1064.
TWX: 710-326-6509.

UNITRODE



How did AMCC
build a higher performance

TTL array than
Ti, Fujitsu, or Motorola?

We cheated.

Our Q700 System Array isn't all TTL. It'sa unique integration of TTL I/0 and
bipolar ECL in a single logic array. This bit of technological
cheating results in a 100% compatible 74S, 74LS, ALS, or ECL 10K
replacement. One that performs reliably at clock rates up to

80 MHz. Minimum.

This lets you put your competitors at a terrible disadvantage.
Because while they spend weeks debugging noise and
temperature sensitive TTL-ECL interfaces, you can be imple-
menting signal processors, Winchester disk controllers,
high speed CPUs, and real-time systems with the ease of
any other TTL design.

While capitalizing on the other advantages of System

i
*“},o

20

\ 5 .
W 5 Arrays. Like parts reductions of up to 50 to 1. Power
R o - . Jyks
,\Ogoxk FEMN %5;‘ consumption equivalent to LS logic. Military range
el 0
O \;\«)g‘gwos e performance. And complete second sourcing.
P )

aC &o‘i’w‘“’ You'll also have the edge in solving a major system timing
problem. Time to market.

Every step in the design of a Q700 is performed under control of our

advanced, interactive CAD system. So every step is guaranteed error free.

That means we can go from circuit design to mask design in days. Put in-house
manufactured prototypes in your hands weeks faster. And give you a big jump in
getting your product out the door. Ahead of your competition.

All of which means the Q700 is more than a system design tool. It’s a powerful
competitive tool as well. One that can give you an almost unfair advantage.

Something to consider when you design your next high performance system.

Especially if you're like us. And don’t mind listening to the competition cry foul.

For more information on the Q700 System Array, or to order a System Array
design kit, write AMCC, 21040 Homestead Road, Cupertino,

California 95014. Or call (408) 749-8844 or (714) 268-0097. A] E\\.//L_' @ @
SYSTEM ARRAYS

Circle 70 on reader service card



Engineers top
job-growth list

SBS proposes
economy service

Four seek to build
satellites for pay-TV
direct broadcast

Addenda

Electronics/May 19, 1982

The number of jobs for engineers, technicians, and systems analysts will
increase much more rapidly in the 1980-90 time frame than for other
U. S. occupations. Exacerbating the current shortfall (see p. 105), open-
ings for electronics, computer, and aerospace engineers will lead that
growth, according to new Federal forecasts. Similarly, demand for teach-
ers of those disciplines in U. S. colleges and universities, as well as for
secondary-school mathematics and science teachers, will also grow despite
an overall decline in faculty jobs, according to the Bureau of Labor
Statistics study of about 250 job categories. The data estimates 1980 job
totals (and percentage growth ranges by 1990) as follows: aerospace
engineers at 68,000 (43% to 52%), systems analysts at 205,000 (68% to
80%); engineering and science technicians at 885,000 (24% to 33%),
computer service technicians at 83,000 (94% to 112%); and computer
operators at 558,000 (22% to 30%).

Satellite Business Systems Inc. wants to begin a lower-cost medium-
to-high-speed data service for smaller customers in the first quarter of
1983. The McLean, Va., firm proposes seven data speeds— 56, 112, 224,
448, and 896 kb/s, plus 1.344 and 1.544 Mb/s, for one-way, two-way, or
broadcast transmissions using low-cost earth stations. Called Data Net-
work Service, it would operate in the Ku bands of 14 and 12 GHz without
interfering with existing radio-frequency systems, says SBS. Ground sta-
tions will use antennas 3.6 m in diameter for the most part, with some
4.7-m units, and will have time-division multiple-access controllers.

Satellite Television Corp. says it now has proposals from four U.S.
manufacturers to build two satellites for its proposed pay-Tv direct-
broadcast system to serve the eastern U. S. time zone with three channels.
Although STC, a Washington, D. C., subsidiary of Communications Satel-
lite Corp., can make no awards for the operational bird and its spare until
the Federal Communications Commission acts, it says it has bids from
Ford Aerospace & Communications, GE, Hughes Aircraft, and RCA
Astro-Electronics. The satellite-to-home service could start in late 1985 or
early 1986, if the FCC approves the December 1980 application.

The American Electronics Association is backing two new bills by Sen.
Lloyd Bentsen (D., Texas) to expand corporate tax benefits for aid to
education. The Scientific Research and Education Act (S. 2474) would
broaden last year’s 25% tax credit for university research and development
to include funds for faculty salaries and graduate assistantships in engi-
neering and science. All funds would be eligible for the tax break, rather
than just 65% of a company’s increase in R&D outlays. The Scientific and
Technical Equipment Act (S. 2475) would expand deductions to cover
equipment used for teaching, instead of just for research, and used
equipment up to three years old. . . . The Electronic Industries Associa-
tion proposal to encourage joint corporate research by making it exempt
from civil antitrust actions, as it is now exempt from Federal suits
[Electronics, March 10, p. 66], has been introduced in the House as
H.R. 6262.
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Washington commentary

Telecommunications bogs down in Congress

The Federal legislative process can become a
morass, especially in the summer of an election
year when legislators’ thoughts turn to the cam-
paign at home. President Reagan has discovered
the problem as he watches his deficit-swollen
budget sink slowly into the congressional
swamp. So has Rep. Timothy Wirth, the Colo-
rado democrat who chairs the telecommunica-
tions subcommittee. Wirth’'s H. R. 5158,
designed to encourage telecommunications com-
petition through controlled deregulation also
appears close to suffocation.

Amcrican Telephone & Telegraph Co.’s mul-
timillion-dollar lobbying blitz against the Wirth
bill may be less a factor in its failure than the
more rccent defection of some AT&T competi-
tors who supported Wirth ecarlier. Notable
among them are MCI Telecommunications
Corp., based in Washington, and the Ad hoc
Committce for Competitive Telecommunica-
tions, whose nine member companies include
MCI as well as other long-distance competitors
for voice, data, video, and hard-copy services.
Among the better-known are Graphnet, RCA
Americom, and Satellite Business Systems.

The numbers game

MCI chairman William McGowan appears to
believe that his company and others may now
get a better shake from U.S. District Court
Judge Harold Greene, who is handling the
AT&T antitrust scttlement with the Justice
Department. Under that agreement, AT&T will
be able to compete in any field of telecommuni-
cations after divestiture of its local Bell operat-
ing companies [Electronics, Jan. 27, p.73].
McGowan now argues that H. R. 5158 “would
overturn crucial aspects of the proposed scttle-
ment . . . before the court has a chance to
approve it and before the details of the AT&T
reorganization are known.” More important to
MClI, the bill “*would impose heavy, highly visi-
ble overcharges on all users of long-distance
service on the theory that the proceeds would be
used to subsidize local telcphone rates.” In
short, MCI finds the Wirth subcommittee stafl’s
arithmetic suspect in the area of cost allocations
between local and long-distance services.

The Ad hoc Committee’s executive vice presi-
dent, Herbert N. Jasper, puts it more bluntly.
When it comes to AT&T's long-standing conten-
tion that long-distance revenues subsidize local
business and residential costs, as well as defin-
ing specific AT&T costs of terminal equipment
and private-line and toll services, he says, “no
one—neither the state commissioners nor

AT&T—knows what the actual costs of these
services are. Furthermore, no one, including
AT&T, can say what the amount of any subsidy
from long-distance revenues to local telephone
companies is, if any.”

Telecommunications equipment makers, in-
creasingly anxious about passage of legislation
so they can begin selling in the enormous mar-
ketplace that AT&T has long dominated, find
themselves in a different part of the morass. If
legislation is put on hold until Judge Greene
accepts or modifics the antitrust settlement,
independent equipment suppliers could wait
through years of appeals. If, on the other hand,
the Wirth bill is as imperfect as AT&T's service
competitors say it is, then the mess may never
be untangled to everyone’s satisfaction.

Betting on Judge Greene

Finally, there is the judge himself, who must
review the more than 600 comments received on
the antitrust settlement. These run close to
9,000 pages, according to the Justice Depart-
ment, and identify more than 30 general issues.

One of the more troublesome issues facing the
court is the interest of the individual states.
Attorneys General for 23 of them warned
Greene that “state public utility commissions
are effectively vested with unassailable authori-
ty to veto many of the crucial steps of the
settlement insofar as they occur within their
respective jurisdictions.” That power *“could, if
exercised by some and not by others, result in a
balkanized scheme of teleccommunications ser-
vice and effectively frustrate the pro-competi-
tive intent of the proposed settlement.”

When Judge Greene finally rules, any
attempt by him to send AT&T and the Justice
Department back to the bargaining table or to
propose significant modifications to the settle-
ment on his own is sure to be challenged by
AT&T and possibly the Government. Overstep-
ping his authority is likcly to be one challenge in
any appeal. AT&T might also fall back on its old
contention that jurisdiction belongs to the New
Jersey court where the settlement was first
taken and AT&T got its 1956 consent decree.

The betting in Washington now is that Judge
Greene will climb out of the bog more quickly
than will Congress. If he comes out clean, it
may be because he applied the maxim of Oliver
Wendell Holmes to many of the complaints of
the special interests. “When the ignorant are
taught to doubt,” wrotc the late U.S. Chief
Justice, “‘they do not know what they safely may
believe.” -Ray Connolly

Electronics/May 19, 1982



DIRECT HIT
ON MIL-STD-883

Sprague Interface Drivers Zero-In
On Military/Aerospace IC Requirements

T LE

For interface ICs to MIL-STD-883, set your sights 1 Device Tl Max. V,,, | Max. I, | Eng. Bulletin
on Sprague, a major supplier of high-reliability }‘auau e GRCUND-400 | 40v | SoomA | 283001
devices in hermetic packages. UHC/UHD-400-1 70V 500mA
L B UHC/UHD-500 | 100V | 500mA
For the engineering bulletins of interest 10 you, | 7-Channel Darlington ULS-2000H 50V 500mA 29304 .1
write to: Technical Literature Service, Sprague Elec- Arrays ULS-2010H 50V 600mA
tric Co., 35 Marshall St., North Adams Mase. 01247, | | ULs-2020H e
- g s ) Quad Darlington Switches | ULS-2064H1t077H | 5080V | 15A 29305.1
For application engineering assistance, write or 8-Channel Darlington ULS-2800H 50V 500mA 29304.4
call Walter Sullivan or Mark Heisig, Sprague Electric | Arrays ldtggg;g: ggg gggm |
Company, Semiconductor Div., 115 Northeast Cutoff, | . . =o7eeer L = L S
8-Channel Source Drivers N UDS-2980H 50:80V ~500mA 293101
& et - -— - § U v A el -
Worcester, Mass. 01606. Telephone 617/853-5000. " Dual Power Drivers | UDS-3610H 80V | 600mA 293081
For the name of your nearest Sprague Semicon- | Quad PowerDrivers | UDS-5700H | 80V | 600mA | 29306.1
ductor Distributor, write or call Sprague Products Co. | DualPowerDrivers | UDS-5710H | 80V 600mA |  29307.1
Div., North Adams, Mass. 01247, Tel. 413/664-4481. | Quad PIN Diode Drivers UDS-5790/91H 120v 500mA 29315.1
FOR FAST INFORMATION, CALL YOUR NEAREST SPRAGUE SALES OFFICE: 2T
ALABAMA, Sprague Electnc Co  205883-0520, Electronic Marketing Associates 205837-7363 e ARIZONA, Sprague Electnc Co . 602831-6762. 602244-0154 o
CALIFORNIA, Sprague Electric Co  213/649-2600 714.548-9913 R Oawid Miner Inc 714 267-3900, W J Purdy Co  415:347-7701 » COLORADO, W J Purdy Co
303 777-1411 » CONNECTICUT, Sprague Electnc Co , 203:261-2551  DIST. OF COLUMBIA, Sprague Electnc Co {Govt sales only). 202 337-7820 ¢ FLORIDA, Sprague
Electnc Co  305:831-3636 3059791440 » GEORGIA, Electronic Marketing Associates 404 448-1215 « ILLINOIS, Sprague Electnic Co 312 296-6620, 312 635-4020 « f
INDIANA. Sprague Electnc Co - 317 253-4247, Rutt-Paetow, 219.432-9502 « MARYLAND, Sprague ElectncCo , 301 792-4890, 301 953- 1717 sMASSACHUSETTS, Sprague
Electnc Co | 617 875-3200, 413.664-4411, Ray Perron & Co , Inc , 617 969-8100 ® MICHIGAN, Sprague Electnc Co , $17 787-3934, Mareco, Inc 517 263-1333 s p n n G U E
MINNESOTA, HMR, Inc  612.831-7400 @ MISSOURI, EPI Inc , 314 821-4090 « NEW HAMPSHIRE, Ray Perron & Co . Inc 603 742-2321 e NEW JERSEY, Sprague Electnc
Co . 609 795-2299, 201/696-8200, Tnnkle Sales Inc , 609 795-4200 « NEW MEXICO, W J Purdy Co  505266-7959 « NEW YORK, Sprague Electric Co , 516-234-8700,
914.834-4439  315437-7311, Wil Ri 14.834-8555, Pa: :| C 315437-2843 « NORTH CAROLINA, Ei M Ass01 o
919 722-51519 . PE?JNSVZVANIA‘.N;?;W ‘ETI‘ectlv?cCCOQ. 241% 463-5252 -i)l::‘n’.‘;';?gueoileg‘rfc Co 513 435-1678NEleavonnc Salesmas'e'res‘,:‘l’:sl.cﬂﬁagr-’&s 3 S?Jaltl?n ’“‘ M‘ R“ O' Ru 'A !"“; iy
CAROLINA, Electronic Marketing Associates, 803 2334637 ¢ TEXAS, Sprague Electric Co 512459-3336 214.235-1256 e UTAH, W J PurdyCo , 801 486-8557 «VIRGINIA,

Sprague Electnc Co 703 463-9161 « WASHINGTON, Sprague Electnc Co . 206.632-7761 « CANADA, Sprague Electnc of Canada, Lid , 416 766-6123 613 238-2542

a subsidiary of GK Technologies

e orporated

Circle 73 on reader service card



NOBODY'S

llllll

llllllll

.......

‘‘‘‘‘‘

llllll

VLW N

V
'

........

......

i %3

-
-
-—

i

1

-
’
-
pu——

i



{2 NN I I B A

A

-

TR 2 I A L

"”Hﬁll

FTTETTS

TR I A

_PERFECT

f v v ¥ VD

T : 4
(O I I I I I B

¥ y

(I I 2O 2 B B B

11

a

g

(N

(B I I rv e vt Fr e bt

Mitsubishi created the “perfect” facility for manufacturing memories.

We designed and built nearly all of the highly-automated,
computer-controlled production equipment that went into it. We
judiciously avoided processing shortcuts. And, we went overboard on
things like anti-contamination requirements.

Still, we have to reject devices that don’t check out quite right,
or meet our tight specifications.

But that doesn’t mean our manufacturing plant is far from perfect. It
only proves that we have a “perfect” Quality Control System to match.

MITSUBISHI
ELECTRONICS

ADVANCED AND EVER ADVANCING
Circle 75 on reader service card

MITSUBISHI ELECTRONICS AMERICA, INC.
SEMICONDUCTOR DIVISION

1230 Oakmead Parkway

Sunnyvale, CA 94086

Phone (408) 730-5900



We sell more magazines worldwide
than our competitors give away free.

International Circulation (in thousands)

30

25

214 219
20

15

1976 1977 1978 1979 1980 1981

1. Largest international circulation:
Electronics magazine sells more subscrip-
tions around the world than its competitors
giveaway free. . . 26,923 in 127 countries.

2. Largest reader response:
Electronics magazine generates more
advertising inquiries from more countries
throughout the world than any other
electronics publication.

3. Greatest advertiser acceptance:
Electronics magazine carries more than twice
the number of international advertising
pages as its nearest U.S. competitor.

4. Most international editorial
published:

Electronics magazine publishes twice the
amount of original editorial from outside the
U.S. as any other electronics publication.

5. Incomparable

international reporting:

Electronics magazine is the only U.S. elec-
tronics publication with full-time resident
editors in Paris, London, Frankfurt, and
Tokyo (2). Electronics also has the services of
full-time resident World News editors in
Bonn, Sao Paulo, Brussels, Milan, Singapore,
Stockholm and Moscow.

International Advertising Pages

615 650

T 1978 1979 1980 1981

. Highest rated magazine:

Electronics magazine is rated best over its

competitors in editorial importance and

quality.

0 Reports most timely international business
and technical developments

O Most authoritative

0 Reports most timely business and technical
news

O Best state-of-the-art coverage

O Best at assessing the most important
developments

O The only publication read most
thoroughly

O “Must” reading upon receipt

Cl Preferred by advertisers for promoting
company’s capabilities

O Preferred by innovators as the place to
publish their articles

Source: Crossley Surveys, Inc.

Largest worldwide
audience: 331,072.

Electronics magazine has the largest
readership by important people in the
worldwide electronics technology
marketplace.

Electronics

Where important people ®4;
read impoﬁgnt Siorl] S




TOSHIBA!

16K CMOS RAM

>

Toshiba’s new 2K x8 CMOS static RAM
needs only 5 nanoamps (Typ) for data
retention.

This means battery requirements are
minimal. Which means space, weight, and
cost requirements are also minimal.

Phone or write today, and we'll send you
complete technical information on our new
16K CMOS RAM.

Toshiba also supplies the reliable 1K
CMOS RAM, single chip microcomputers,
and CMOS logic circuits.

In fact, were the world’s largest supplier
of 4K CMOS RAM:s.

uses only
nanoamps.

Toshiba is a world leader in CMOS
technology. We're constantly introducing
new products that represent a significant
advance in the state of the art.

Our new ultra low power 16K CMOS
RAM is a good example.

PIN CONFIGURATION

TC5516AP TC5517BP

TC5518BP

TOSHIBA AMERICA, INC.
Nobody makes CMOS better

Electronics /May 19, 1982

Western Sales Office: Newport Beach, CA (714) 752-0373, Eastern Sales Office: Boston, MA (617) 742-2040, Central Sales Office: Minneapolis, MN (612) 831-2566
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Oliver Germanium:
The Great Rectifier.

“If you look at the forward voltage curves” GPD Germanium Rectifiers come in DO-4, DO-5,
says Oliver O Ward, President of GPD and DO-8, DO-9 and DO-13 packages; telephone for GPD DO-8 200A Rectifier
often known as Oliver Germanium, “you will information on prices, current ratings and thermal 75°C_25°C_175'C 25°C_
see that we are making a line of Germanium resistances; not forgetting that GPD also has a ‘ i i 1
Rectifiers which offers many advantages over catalogue full of other Germanium devices, from

even the most up-to-date Silicon types 125mW to 200A"
including Schottkys.

“Our DO-8 200Amp rectifier, for example,
has a forward voltage drop of only 0.42
Volts at 100A and 75°C, which is so much
better than the published Schottky
figures of around 0.5V at 175°C, let
alone 0.63V at 25°C.

“In many applications, and battery-
operated computer-standby
inverters come to mind, the ambient
temperature will of course be more
like 50° or 55°C, and our
Germanium in that instance is at
least 12% more efficient than the
best Silicon.

“Power supplies, where you
want maximum efficiency and
minimum heat dissipation,
provide another good example.
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MR Corporation|___ ¥ s

Austria Rieger GmbH. Marvergase 10, A-103) Wien 3 Tel 022273 46 84 Th 131087 rieger a/Omny Ray GmbH, Veririebsburo Wien. Prinz Eugen-Strasse 3 A-M0 Wien Tel 122268 64 31 Tih 132712 IR
omray 4 Benelux BV DIODE Lab: um Voor Elec hniek, Hollantk 22, 3526 AM Utrecht. Holland Tel 030-884214. Tix: 47385%/Ruc Picard Ste 202, 1020 Bruaelles, Belgium  Tel. 024285108

Tix. 25%03. Denmark E V' Johanssen Elektronmk A/S. Titangude 15, DK 224 Copenhagen N Tel: (451-83 90 22 Tlx: 16532 France Davum, Dept TMC. Il Rue Racine. PO Box 28,93121 La Courneuse Tel: 836-841

Tix: 210301F (PUBLI). West Germany Solicomp Elcktrontk GmbH, Mondstrasse 10, 888 Munich $0 Tel: (89-66 10 27 Tix. 05-22870 tndia Kirloskar Electne Co Lid . Bangalore 561 0SS Tel: 3667714 (Marketing)
353118 (other depts). Tix: O845-230 & 0845-790 taly Syscom Elettronica Spa. Via Gran Sasso 35. 2092 Cinnsello Balsamo, Milano Tel: (26 189 159 and 02-6. 189 251 Tlx, 33118 /Eurelettronica SrL, Sede. 20148
Milano. Via Mascheroni 19. Tel: (49-81 851 Tix. 39102 THOMELEC Norway Nordisk Elektronik (Norge) A/S. Mustadsei |, Postboks 91-Lillcaker, Oxo 2 Tel 0752-1388). Tlx: 856-16963 (AJCO NM) Portugal
Ditram Componentes Electronica, Lda. Av. Miguel Bombarda 133, 1 D, 1080 Lisboa. Tel: 54 53 13, Republic of South Africa L'Elcctron (Pty) Ltd . 74 Muain Pretoria Road/Hoeofweg Wynberg PO Box 1053,
Johannesberg 20M0) Tel: 406 290 Tix: 8-2333 Spain Kontron SA, Costa Brava, 13, Edificio Mirasierra, Madrid-34. Tel: 734 84 13 Tlx 23382 Sweden Satt Elcctronics AB. Agency Sales Divion, PO Box 32004, S-12¢
11 Stockhoim Tel: G8/81 01 8. Tix: 10884, Switzerland Omni Ray AG. 808 Zurich, Dufourstrasse 56. Tel' (01) 478200. Tix. 53239 UK Representative Wintromies. 71 Tunnel Road. Tunbridge Wells. Kent TNI 2BX
Tet 0892-44811 TIx: 957567. UK Agents Jermyn Industries.Sevenoaks, Kent. Tel: 0732-30144. Tix:95142. /C onsort klectronies Lid , Rosebank Parade. Reading Road. Yateley. Camberiey, Surrey Tel:0252-871717 Tlx RSKR0U

GPD Box 65, Shawsheen Village Station, Andover, Mass 01810.
Telephone: (617) 475-5982. Telex: 94-7150 GPD Andr
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Data-flow computer
getting up to speed

Olivetti seeks
strength in U. S.
through mergers

Hitachi offering two
optical-fiber networks

West Germany’s
computer market
healthier this year

Electronics/May 19, 1982
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Manchester University’s data-flow computer, whose architecture portends
much more powerful machines than are available today, now has 5 of its
full complement of 20 arithmetic units operational. Data-flow machines
have no single central processing unit, but use a processing section with
tens or even thousands of processing units [Electronics, May 24, 1979,
p. 132]. The British computer’s 24-bit arithmetic unit, built from bit-slice
chips, can handle 32-bit floating-point operations fed from a pipeline bus
operating at 300 ns. When fully commissioned, it will execute around 3.3
million instructions/s —roughly equivalent to a top-end minicomputer.
The university wants to use it to design computers faster —performing
logic-simulation and routing tasks, both multipath problems with a high
degree of parallelism well-suited to a data-flow computer.

Ing. C. Olivetti & Co. SpA, the Ivrea, Italy, company with international
ambitions, continues to reinforce its American connection with two new
operations —one designed to mend its losing ways in the U.S. and the
other to block Japanese competition. Calling it “our decision to be
American in America,” Carlo de Benedetti, Olivetti vice chairman and
chief executive officer, announced that his company’s $37.5 million U. S.
subsidiary, Olivetti Corp., New York, and the $40 million Docutel Corp.
would merge into a new company, Docutel Olivetti. Olivetti, which has not
turned a profit in the U. S. for several years, will hold a controlling 47.8%
interest. Docutel, of Irving, Texas, makes bank-automation equipment.

The Docutel merger was followed by an accord with the Allen-Bradley
Co. of Milwaukee, Wis., a major U. S. producer of electronic controls for
machine tools. The two companies, whose production is complementary,
are expected to make reciprocal licensing and sales agreements. An Olivetti
spokesman said that the merger was essential in the face of sharper
competition from the Japanese in the machine tool market.

Hitachi Ltd. has announced two optical-fiber communications networks
somewhat resembling Nippon Electric Co.’s C&C Optonet [Electronics,
May 5, p. 78]. The Sigma network, aimed at office-automation applica-
tions, puts a maximum of 64 link controllers in the loop, each of which can
be shared by up to 64 word processors, computers, data terminals,
telephones, or facsimile machines. Deliveries will start early next year at
about $21,370 for 10 circuits and a link controller. The Tokyo company’s
H-8644 loop network uses packet switching to link large computer
systems. Designed for production control and laboratory and office-
automation systems with a central computer, it can handle up to 1,000
stations and terminal control units hooked to as many as 125 node
processors on the loop. Deliveries start in October at a minimum monthly
rental of about $2,140. Both networks are compatible with virtually any
hardware and offer a host of protocols.

After a downturn during the second half of 1981, West Germany’s
data-processing—equipment market, Europe’s biggest, is on the rise again.
This is the finding of a study conducted by Frankfurt-based Diebold
Deutschland GmbH, an affiliate of the U.S. computer consulting firm.
The upswing comes after a period during which incoming orders shrank by
22% and exports rose only 1.1%. It results in part from the recent rise in

79



International newsletter

the value of the U.S. dollar, reduced equipment costs, and lower-
than-expected wage hikes, the last leaving more money for investments.
Although the market for large computers is still stagnant, that for small
office machines, desktop systems, and terminals is flourishing. Orders rose
26% in January and 18.4% in February over those months last year.

Ultrafast facsimile With a view toward things to come, Standard Elektrik Lorenz AG, the
West German affiliate of International Telephone & Telegraph Corp., has
developed a prototype facsimile terminal for 64-kb/s transmissions. At
that speed, the information on a standard-sized sheet of paper can be
transmitted over a digital network in 8 s, in contrast to the current 2 or 3
min for facsimile transmissions over regular lines. The unit could go into
service in a few years when 64-kb/s digital transmissions become a reality
in West Germany and elsewhere. Prime features of the Stuttgart compa-
ny’s prototype are a 4-s scan time, resolution of 8 lines/mm vertically,
1,728 picture elements per line horizontally, and display of the called
party’s number before start of transmission.

terminal readied

Japanese skirmish Competition in low-end Japanese word processors is getting rough, with

two new products crashing the magic ¥1 million ($4,300) barrier for the

first time. First Fujitsu Ltd. announced its My Oasys, a “personal” word

word processors processor, priced at what some observers termed a drastically low $3,200.
With one 5'-in. floppy-disk drive, 9-in. screen, standard kana keyboard
and 15-character/s dot-matrix printer, it weighs a scant 42 lb. Four days
later, Nippon Electric Co. answered with its NWP-10N two-model series,
the cheaper of which lists at ¥998,000 ($4,283). In contrast to Fujitsu’s
unit, NEC’s has a 20% larger dictionary of 60,000 words, two 8-in.
floppy-disk drives, a 12-in. screen, 40-character/s printer, and calculation
functions. Both preducts convertkana syllabary into Chinese characters—
and boast the same character set. Fujitsu started shipping May 6, with
NEC to follow in Octaber.

on low-end

Fiber optics to link A private branch exchange and local network may unite in a fiber-optic
local net. PBX system, if the development plans of London-based Xionics Ltd. come to
J fruition. It claims its test system —capable of handling an unprecedented
16,000 internal telephone, text, and data channels —could be in produc-
tion by 1984. The prototype is based on a fiber version of the company’s
Xinct local nctwork, a duplicated ring-based system that offers low latency
and wide bandwidth by using a bus structure 10 bits wide. This bus is at
present fabricated from 10 twisted-pair cables each clocked at 1 Mb/s, but
a faster fiber-optic version has been planned for some time, says the
company. To exploit the full market potential of its prototype system, the
UK start-up may have to team with a larger firm, it says.

Israel gets first [srael has installed its first digital telephone exchange, built by Telrad Ltd.,
a subsidiary of Koor Industries, the country’s largest industrial concern.
Competition for hundreds of millions of dollars worth of additional digital
electronic exchanges now being planned appears to be among three Israeli
companies — Telrad, Tadiran Ltd. and American Electronic Laboratories,
owned by the U. S. company of the same name.

digital phone exchange

80 Electronics/May 19, 1982
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floppy disk

EuntrUller glves Lo dA;g/X:Zfeﬂl}P\i'Jgai;ab gue}gg lae-tsist’for your money makes

° Because our new WD 279X is the first ﬂopg}/ disk
Uu SU ltt e controller that gives you everything on just one chip.
And we do mean everything
Fact is, our incomparable new WD 279X packs all
I' Yuur standard control functions for both 5%4” and 8" drives on
a single, solitary + 5V chip
mune And all data separation and write precompensa-
. tion functions are included on chip
It's simply amazing And so are the savings. The
WD 279X wilfl cut your design time, simplify system
integration, conserve PCB real estate, cut component
count and save hours of board assembly and testing.
What's more, the WD 279X comes in four differ-
ent versions to accommodate both true and inverted data
bus applications, as well as single and double-sided
designs. And it's fully compatible with our industry stan-
dard WD 179X floppy disk controller family and Win-
chester disk controllers
You can't buy a more cost-effective floppy controller.
But prove it to yourself. Just drop us a note on your
letterhead and we'll make sure you get an evaluation unit.
Absolutely free.
No other disk controller can offer you more for less.

WESTERN DIrGII;Aﬁ

c o0 R P O R A /

Components Group, 2445 McCabe Way, Irvine, CA 92714, (714) 557-3550



For the microco

mputer

design manager who wants to brlng
out the best in his team

Tek introduces the 8560.

To help his people work as a
team, a design manager's got to
pull together every designer. But
he can't co it alone.

Cod= volumes are heading
toward the megabyte range.
Soon, a single project may re-
quire designers to develop and

debug hundreds of modules —
all against ever tightening pro-
duction schedules

As microcomputer design
becomes this demanding, only a
team working tightly together can
be successful.

But not until now has a micro-

computer development system
been dedicated specifically to
the needs of a team of designers.

Not until the Tek 8560 Multi-
User Software Development Unit.
The 8560 is targeted directly at
the team effort.

For openers, the 8560 sup-

€ 1981 Tektromix. Inc Al nghts reserved 998



TEK 8560 teveropmentonr

FLEXIBLE SOLUTIONS FOR
A FUTURE OF CHANGE

ports up to eight workstations.
With each station configurable as
either a software development

by project, in sub-directories. So
you can quickly locate any file:
yours or your team-members’.

tronix 8540 Integration Unit as an
intelligent subsystem. The 8540

employs Real-Time Emulation for
fast, efficient debugging. And for

TYPICAL 8560 SYSTEM CONFIGURATION

8540 Integration ﬁ/n/'t

Terminal 2

ntegracion

terminal or a hardware/software
integration site.

You get all the standard
tools you'd expect from a high-
performance development sys-
tem: editors, language trans-
lators, loaders, linkers, spooling
line printers and hard disc mass
storage.

But that's just the start. The
8560 goes on to organize these
tools specifically for use in a
closely knit team effort. One that
channels individual efforts into a
workable, synergistic whole.

All through TNIX*.

TNIX ties the team together.

TNIX, an operating system
derived directly from Bell Labora-
tories’ UNIX** V.7 operating sys-
tem, runs the 8560. Refined spe-
cifically for microcomputer devel-
opment, TNIX includes a multi-
tude of features that enhance the

team effort.

The 8560 Supports:

A hierarchical filing system
allows you to organize your files

tracing real-time program execu-
tion, an optional Trigger Trace
Analyzer allows highly selective
acquisition of bus transactions
and other prototype logic events
And because the 8540’'s
debug commands are fully inte-
grated into TNIX, you have un-
precedented power to process
debug data. For instance, a few
simple commands provide the
capability to sift through debug
trace data and produce a fre-

- guency distribution of all sub-
Plus multi-level read/write protec- ~ foutine calls as executed by the
tion that lets users’ files become ~ Prototype program
more accessible as they become Put the 8560 on your team.

Text processing keepsteam  tact your nearest Tektronix Sales
members well informed by facili- ~ Engineer about buying or renting
tating timely documentation. All  the 8560. Or contact us at any of
design specifications are easily the addresses listed below.
updated working
documents.

With the num-
ber of code mod-
ules running into
the hundreds, the
integrat'on of dif-
ferent “versions”
of source mod-
ules from multiple
team members
can resultin very
bothersome pro-
gram bugs. TNIX
provides a power-
ful solution through

“make’, a utility which
tracks dependen-

Terminals
Yours or

CGUIDE

i GUIDE, a friendly user interface, provides a menu-driven path
cies be,tween source through system operations, while allowing a return to the con-
and object modules, ventional TNIX command interface at any time.

and insures that only up-to-date

object modules are included in

the final program.

TNIX extends to hardware/

software integration as well.
For hardware/software inte-

gration, the 8560 uses the Tek-

U.S.A_, Asia, Australia. Central & South America, Japan
Tektronix Inc PO Box 4828 Portland OR 97208 For
additional iterature or the address and phone number of
the Tektronix Sales Otfice nearest you contact Phone
800 547-1512 Oregononly 800 452-1877 Telex
910-467-8708 Cable TEKTRONIX

Europe, Africa. Middle East

Tektronix Europe B V

European Headquarters, Postbox 827. 1180 AV Amstelveen,
The Netherlands Telex 18312

Canada. Tektronix Canadainc ,PO Box 6500. Barne
Ontario L4M 4V3, Phone 705 737.2700

“TNIX 15 a trademark of Tektronix

“*UNIX is a trademark of Bell Laboratones

Tektronix

COMMIT TED TO EXCELLENCE
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11. Circuit Testing Update/No. 11 in a series from Hewlett-Packard.

'To boost capacity and yield while reducing
Combine HP’s Circuit Test

Minimize your software development
and troubleshooting costs via the HP

Obtain rapid start up, software 3060A’s flexible, easy-to-use controller
development assistance, ongoing tech- and high-level software development
nical applications support and reliable tools. The HP 3060A’s Board Test
Boost your manufacturing productivity service. HP’s worldwide System Engi- Language and automatic program
with effective testing throughout the neering Organization and network of generation features help you get tests
production cycle. Automated testing service centers offer these services at up and running quickly.
with HP’s 3060A Circuit Test System modest cost to help you get the highest
can help you meet this objective. returns from your HP 3060A solution.

Increase yield and reduce final product
test and repair costs by combining the
flexibility of HP’s 3060A Circuit Test

System with HP’s family of program- Achieve higher throughput. HP’s
mable instruments. For example, the 3060A supports custom dual fixturing
HP 1980A/B Oscilloscope Measure- in high volume applications.

ment System gives you the versatility
of a programmable oscilloscope with
automatic set-up, data collection

and analysis.

v~y

WT-WT-% HP-IB: Not just IEEE-488, but the hardware, documentation and
S support that delivers the shortest path to 8 measurement system.



work-in-process and costs...
Systems with an effective test strategy.

Productivity ’82 shows
will be held through June in
the following cities:

e Atlanta March 2-3

« Philadelphia March 16-17
e New York April 6-8

o Washington, D.C.  April 14-15
e Cleveland April 21-22
» Toronto May 12-13

e Chicago June 2-3

e Denver June 15-16

» Seattle June 29-30

Measure and optimize your manufac-
turing processes through datalogging
and factory network solutions. The

HP 3060A systern provides automatic
datalogging and analysis. And HP
offers a variety of networking solutions,
such as the HP 9845C Computer,
which is shown receiving and pro-
cessing board test data from the HP
3060A in this application.

LB

When performance must
be measured by results

Increasing productivity is the challenge
of the eighties. And Automatic Circuit
Test Equipment is required to meet this
challenge. But selecting automated equip-
ment is just part of the solution. Of equal
importance is having an integrated manu-
facturing test strategy...one that reflects
screening, diagnosis and control needs
throughout the manufacturing process —
from incoming inspection to final
assembly testing.

For the electronics manufacturer, the
critical point is board testing. Board
testing effectively locates component
faults that slip through incoming inspec-
tion, plus process faults that surface in
assembly. Furthermore, end product
testing and troubleshooting problems are
reduced by in-circuit and functional
testing at the board level.

So when you consider a board tester,
be sure to carefully assess its integration
into your entire manufacturing process...
both before and after board test. HP’s
3060A Circuit Test System, in the applica-
tion shown here, is a good example of com-
bining system features, flexibility and
support into a total manufacturing strategy.

Learn how you can increase productivity,
using an HP 3060A solution, by attending
one of HP’s Productivity *82 Seminars.
You’ll see the HP 3060A as well as other
production test and control solutions in
operation. And by attending HP’s techni-
cal seminars during Productivity 82 you
can learn more about production test
strategies for electronic manufacturing. To
attend Productivity ’82, call
TOLL-FREE 800-453-9500

for free registration and - 1

location information. Or, 9 )

write Hewlett-Packard, 1.

1820 Embarcadero Road,

Palo Alto, CA 94303. ‘e

ons -~ W -
=0

HEWLETT
PACKARD

p
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When we first introduced Wafertrac®
it was the best wafer processing
system available. Now we've built a

second generation Wafertrac.

And again, it's number one.

The secret? Simple: Simplicity of
design.

Wafertrac® Il has fewer moving
parts than any comparable in-line
wafer processing system. So there's
less to go wrong. Which means more
reliability, more uptime, and more
high-yield processing.

Also, all process modules are
©1982 GCA Corporation

INTRODUCING WAFERTRAC'II.

smaller than ever; most are just 9”

x 9. And each module is self-
contained, has its own microproces-
sor, and literally plugs into the
mainframe. So a module can be
replaced on-line, fast, by anyone in
the clean room. And it can be done
with virtually no downtime at all.
These smaller modules have some
big features. For example, our revolu-
tionary Hotplate Bake Module proc-
esses in soft and hard bake
applications in under 45 seconds
with less than 1°C variation across a

125mm wafer. And our new Ultra-
sonic Cleaner Module, which does its
job in under a minute, offers the most
complete removal of particulate and
organic contaminates of any system
available.

All of the modules in Wafertrac ||
communicate with each other. They
also communicate with a host com-
puter that can be used for off-line
development of process programs,
and monitoring and troubleshooting
of multiple systems, single systems,
or modules.

Sales and Service offices: ANDOVER, MA 617-275-5400 « AUSTIN, TX 512-443-8206 - BANGALORE — 560 052 {NDIA TEL: 72660 «+ COLORADO

RAMSEY, NJ 201-825-9623 + RICHARDSON, TX 214-644-3000 « SANFORD, ME 207-324-2677 - SUNNYVALE, CA 408-730-5200 « TEMPE, AZ



IT’S STILL NUMBER 1.

For all its features, Watfertrac |l
takes 30-50% less floor space than
comparable systems. And it's clearly
the most contamination-free in-line
wafer processing system available
today.

For more on Wafertrac I, the num-
ber one system of its kind, write to us
at one of these addresses: GCA/
California Operations, 217 Humboldt
Court, Sunnyvale, CA 94086. Tel:
(408) 732-5330. Sumisho Electronic
Systems, Inc., Tokyo, Japan. Tel: (03)
234-6211. Or GCA International,
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CLLLT ASTEP

Kreuzlingen, Switzerland. Tel: 41-
072-71-1585.

1. Ultrasonic Cleaner Module removes particulate
and organic contaminates faster and more com-
pletely than any other system.

2. Wafertrac Il 1s smaller, simpler, more reliable, and
more productive than any waler processing system
available.

3. Hotplate Bake Module, for soft and hard bake
applications in under 45 seconds with less than 1°C
variation across a 125mm wafer

4 Local controller provides process information.

AHEAD.

5. Temperature controlled posttive developer gives
excellent critical dimension control. Developer and
nnse/ solutions dispensed via single pressure-fit
nozzle.

6. Powerful host computer can monitor and trouble-
shoot a single module or multiple systems. It can
also be used for training, R&D, and development of
process programs.

L 4 J
GCA

GCA CORPORATION
IC Systems Group
Wafertrac” Products

217 Humboldt Count
Sunnyvale, CA 94086

SPRINGS. CO 303-598-2208 « F-01210 FERNE Y-VOLTAIRE FRANCE 50-406850 « LANGHORNE . PA 215-757-0460 - PORTLAND, OR 503-638-8040
602-894-9831 - UNDERHILL. VT 802-899-3096 - 2950 VEDBAECK, DENMARK 2-890668 - WEYBRIDGE, SURREY ENGLAND 09322-27388

See us at the Semicon West Show, booth #335-346.
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The only scope with
specified performance across
the entire frequency range.

Allmeasurement instruments have
their performance limitations, but until
now the precise margin for error was
anybody’s guess. The Gould Biomation
4500 is the first digital scope to
specify and guarantee dynamic per-
formance, so that you can make
measurements based on specifica-
tions, not assumptions.

Among conventional analog scopes,
a well-calibrated unit is rarely capable
of better than 2% to 3% accuracy.
And they don't stay calibrated long.

Most digital oscilloscopes do better
than analog scopes at very low fre-
quencies. However, they are less
accurate at high frequencies, due to a
degradation of dynamic resolution in
the analog-to-digital converter section
and non-linearities in the front-end
section.

With a revolutionary design of both
the analog-to-digital converter and
front-end sections, plus microproces-
sor-controlled autocalibration, the
4500 is two to ten times more precise
than its closest competitors. It tracks
waveforms that have been difficult to

Circle 88 on reader service card

Stop guessing at accuracy.

Introducing the world’s most accurate 100 MHz digital oscilloscope.

measure in the past— even those with
full-scale risetimes as fast as 20 ns.

With a maximum digitizing rate of
100 MHz, the 4500 gives you better
than 7-bit resolution at 1 MHz, more
than 6 bits at 10 MHz and more than 5
bits at 35 MHz.

Benchtop or
systems operation.

For electronic, industrial and scien-
tific R&D, production testing, product
design and other applications, digital
storage makes benchtop viewing of
signals easy. Raster scan displays are
crisp and precise. On-line compari-
sons can be made against stored
reference signals. And a floppy disk
option allows storage of 30 wave-
forms—so you can capture data at the
bench or in the field for later analysis.

For automatic test systems use, the
4500's GPIB, RS-232-C and high-
speed memory output option card
allow complete |/0 interfacing to a
GPIB controller or a minicomputer. It
can even be left to “‘babysit™ an
experiment and capture events which
occur at random times and elude con-
ventional oscilloscopes.

Designed for ease of use.

You don’t have to be a computer
whiz to take full advantage of the
microprocessor-based 4500. It has
scope-like controls for easy operation
by anyone familiar with an ordinary
oscilloscope. A self-test routine checks
the 4500's operation at power-up, and
a user-evoked diagnostics set aliows
for detailed troubleshooting. The
simple keyed menu selection guides
you each step of the way.

Find out more
about accuracy today.

For application notes and product
brochure on the Gould Biomation
4500 digital oscilloscope, write Gould
Inc., Instruments Division, Santa Clara
Operation, 4600 Old Ironsides Drive,
Santa Clara, CA 95050. Or call the
Digital Oscilloscope people at (408)
988-6800.

== GOULD

Electronics & Electrical Products
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Significant developments in technology and business

Wide-area
radio pager

uses single chip

by Kevin Smith, Senior Editor

Direct frequency conversion
and monolithic construction
provide for small size and
excellent sensitivity

Radio communications systems have
been the last to enjoy the full bene-
fits of large-scale integration be-
cause of the difficulty of integrating
inductor and capacitor elcments on a
chip. But by adopting and adapting a
long-forgotten idea—direct frequen-
cy conversion— Britain’s Standard
Telephones & Cables Ltd. has suc-
cessfully packaged an entire very
high-frequency receiver on a single
silicon chip.

The technology is being used in
the company’s recently introduced
Wide Area Radio Pager, a miniature
unit measuring only 3Y: by 1%
inches. The pager antenna simply
connects to one pin of the bipolar
chip, and fully demodulated, filtered
data is produced at another. A sec-
ond complementary-MOS chip de-
codes the incoming selective-call
address. The data rate is 500 bits a
second.

The technique has many advan-
tages. Adjacent channel rejection is
a high 65 decibels, and sensitivity is
exceptionally good at 10 microvolts
per meter. Both are vital for a radio
pager whose miniature antenna is
poorly matched for the rf signal—a
problem made worse by its closeness
to the body. “It can perform better
than a standard superheterodyne
recciver unit with a standard crystal
filter,” says lan A. Vance. He heads
the team at Standard Telecommuni-
cation Laboratories Ltd., in Harlow,
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Essex, that worked out a modern
form of direct frequency conversion
and implemented it in silicon.

Rare techpique. Though the radio
pioneers of the early 1920s knew
about direct frequency conversion,
the technique is infrequently used.
The reason is that a direct-frequency
receiver needs two matched channels
to restore lost phase information and
establish whether the instantaneous
frequency is above or below the car-
rier. With modern very large-scale
integrated-circuit technology, both
channels can be accurately matched
on a single chip at little extra cost
(see “A fresh look at direct frequen-
cy conversion,” p. 90).

Vance’s team began modernizing
the technique in 1976, first produc-
ing a monolithic voice communica-
tions receiver. Quite independently,
Plessey Electronic Systems Ltd. was
moving in the same direction and in
1978 announced Groundsat, a sin-
gle-frequency military repeater
using the technology [Electronics, Oct.
12, 1978, p. 70; Nov. 6, 1980, p. 73].

Like Plessey, Standard Tele-
phones had its eye on a military mar-
ket —but it also foresaw professional
applications. British Telecom’s na-
tionwide radio paging system was
just getting under way and promised
a boom in pocket-pager sales. STC
wanted a slice of the action, so it
commissioned Standard Telecom-
munication Laboratories to develop
a single-chip bipolar receiver opti-
mized for use with British Telecom’s
Post Office Code Standardization

Beep. This miniature pager is literally a vhf
radio on a chip. It has four separate tone
patterns for different sources and can record
calls silently for later playback.

Advisory Group selective calling
scheme. Based on frequency-shift-
keying principles, the Pocsag scheme
is being considered as an Interna-
tional Consultative Committee for
Telegraphy and Telephony standard.

Smallest. Plessey Semiconductors
Ltd., Swindon, Wilts., implemented
STC’s design in its high-performance
bipolar process. When the new pager
was introduced on the market, it was
easily the smallest around. British
Telecom immediately placed an or-
der for 5,000 while STC began work
on a more advanced version capable
of storing and displaying short text
messages on a liquid-crystal display.

Other pager manufacturers have
begun to follow suit. London-based
Multitone Electronics PLC, for one,
has followed with its own single-chip
system. It, too, is using Plessey
Semiconductors to manufacture its
chip and has granted the company
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world marketing rights. “We pur-
posely set up separate design teams
to work on the two projects and
maintain customer confidentiality,”
says Paul Mathews, marketing man-
ager for Plessey’s communications
ICs.

Plessey’s plans to market the Mul-
titone chip were stalled while all
three companics cleared the patent
position. That hurdle has been over-
come, and Mathews expects a com-
mercial product to be launched with-
in weeks for wide-ranging military,
telemetry and sccurity applications.

Japan

Market gets new
Ga, In compounds

The world’s leading producer of I11-
IV compound semiconductor materi-
als this month becomes the first
company to bring to market high-
purity, single-crystal gallium anti-
monide and indium arsenide wafers
of substantial size (35- to 50-milli-
meter diameter) for special optoelec-

A fresh look at direct frequency conversion

In a direct frequency conversion system, the modulating signal is extracted
from its carrier in a single operation by matching the local receiver oscillator
to the carrier frequency. Instantaneous frequency deviations in the carrier
signal immediately appear as a low frequency-difference signal in each of the
receiver's two mixer channels. Since the LC-tuned intermediate-frequency
stage of a conventional superheterodyne receiver is eliminated, the direct
frequency conversion receiver can readily be integrated on a single chip.

The technique can be applied to data as well as voice. For example, the
new pager chip from Britain’s Standard Telephones & Cables Ltd. will
decode frequency-shift-keyed data signals. A logical 0, or space, is repre-
sented by a frequency of, say, 4.5 kilohertz above the carrier, while a logical
1, or mark, is represented by the same frequency below the carrier.

For either state, 4.5-kHz sine waves appear at the output of the two
separate mixer channels. By itself, neither output indicates whether the
deviation is above or below the carrier. To accomplish this, one of the signals
is first phase-shifted 90° with respect to the other. The output of the local
oscillator applied to one of the mixers is merely phase-shifted 90° before

application to the mixer.

Before demodulation, however, the two channels’ signals are first low-
pass—filtered to provide channel selectivity. Then the signal level is boosted
to a point where the final output stage overloads. This produces a squared-
off sine-wave output suitable for driving the following digital demodulator.

The demodulator is a D-type flip-flop, or edge-triggered device, whose
output remains constant despite subsequent input state changes. One
4.5-kHz square wave is applied to the D pin while the quadrature channel

signal is applied to the clock pin.

If the D-type is positive-edge—clocked and the relative quadrature condi-
tion is as shown in the figure, the output will be a constant logical 1 when
the instantaneous frequency is 4.5 kHz above the carrier. When it is 4.5 kHz
below the carrier, the relative phase change at the flip-flops shifts a full 180",
from 90 lag to 90° lead, and the Q output is now a continuous 0. This result

is due to mixing from the high instead of the low side.

INPUT BELOW fo- Q= 1

-Kevin Smith

D INPUT

CLOCK INPUT
" INPUT ABOVE fo Q=0
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tronic, microwave, and transducer
applications.

Officials at Sumitomo Electric
Industries Ltd. of Osaka say that,
although the substances are less ver-
satile than gallium arsenide, their
key advantage is their narrower
bandgap and the resulting longer-
wavelength optical emission. Multi-
epitaxial layers of gallium aluminum
antimonide and gallium aluminum
arsenic antimonide on a GaSb sub-
strate cmit infrared waves of 1.2 to
1.6 micrometers, as against 0.7 to
0.8 um by aluminum gallium arse-
nide on a GaAs substrate. The long-
er-wavelength emitters are highly
desirable for low-loss optical-fiber
communications.

Fewer defects. The specifications
of GaSb closcly resemble those of
indium phosphide, but the far fewer
dislocation defects of GaSb give it a
longer life as a light emitter and
higher yields. Takashi Suzuki, man-
ager of thc company’s Semiconduc-
tor Materials division, expects two
major immediate applications to be
in optical communications and pres-
sure transducers and a later onc to
be in very high-spced microwave
equipment when that technology is
developed.

Sumitomo worked on its indium
arsenide in cooperation with an
unnamed U. S. company. InAs mo-
bility of at least 2 X 10* square centi-
meters per volt-second is faster than
indium antimonide’s, and the sub-
stance is superior to InSb and GaAs
in high-output electromagnetic
transducer applications.

The company also claims that
InAs infrared sensors can detect
wavelengths of at least 3.5 um and
are faster, simpler, and ultimately
cheaper than the common mercury-
cadmium-telluride variety. It adds
that composition control is much
easier than with the InAs and
indium gallium arsenic phosphide
materials heretofore used in long-
wave light-emitting and laser diodes,
so dispersion and yields are better.

Sumitomo grows the crystals with
a liquid-encapsulated Czochralski
pulling technique developed by Nip-
pon Telegraph & Telephone Public
Corp. Takashi Suzuki says doping is

Electronics /May 19, 1982



A new

that won’t

Here’'s a low-priced computer that
won’t run out of memory capacity or
expandability halfway through your
project.

Typically, computer usage tends to
grow, requiring more capability, more
memory, more storage. Without a lot of
capability and expandability, your com-
puter can be obsolete from the start.

The new System One is a real building-
block machine. It has capability and
expandability by the carload.

Look at these features:

B Z80-A processor

64K of RAM

780K of disk storage

CRT and printer interfaces

Eight S-100 card slots, allowing

expansion with

— color graphics

— additional memory

— additional interfaces for
telecommunications, data
acquisition, etc.

| Small size

GENEROUS DISK STORAGE

The 780K of disk storage in the System
One Model CS-1 is much greater than
what is typically available in small com-

New Cromemco System One shown with
our high-capability terminal and printer.

small computer

limit you

puters. But here, too, you have a choice
since a second version, Model CS-1H,
has a 5" Winchester drive that gives you
5 megabytes of disk storage.

MULTI-USER, MULTI-TASKING
CAPABILITY

Believe it or not, this new computer
even offers multi-user capability when
used with our advanced CRrOMIX*
operating system option. Not only does
this outstanding O/S support multiple
users on this computer but does so with
powerful features like multiple direc-
tories, file protection and record level
lock. crOMIX lets you run multiple jobs as
well.

In addition to our highly-acclaimed
CROMIX, there is our cpos*. This is an
enhanced cpmt type system designed for
single-user applications. cpim and a
wealth of cpim-compatible software are
also available for the new System One
through third-party vendors.

COLOR GRAPHICS/WORD
PROCESSING

This small computer even gives you the
option of outstanding high-resolution
color graphics with our Model SDI inter-
face and two-port RAM cards.

I n c o r p o r a t e d
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400
Tomorrow’s computers today

tomorrow

Then there’s our tremendously wide
range of Cromemco software including
packages for word processing, business,
and much more, all usable with the new
System One.

ANTI-OBSOLESCENCE/LOW-
PRICED

As you can see, the new One offers
you a lot of performance. It's obviously
designed with anti-obsolescence in
mind.

What's more, it's priced at only
$3,995. That's considerably less than
many machines with much less capabi-
lity. And it's not that much more than
many machines that have little or nothing
in the way of expandability.

Physically, the One is small — 7’ high.
And it’s all-metal in construction. It's only
14'/8" wide, ideal for desk top use. A rack
mount option is also available.

CONTACT YOUR REP NOW

Get all the details on this important
building-block computer. Get in touch
with your Cromemco rep now. He'll
show you how the new System One can
grow with your task.

*CROMIX and CDOS are trademarks of Cromemco Inc.
+CPIM is a trademark of Digital Research
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much more uniform in a (100) orien-
tation than in (111), where distribu-
tion of impurities is extremely unev-
en. For its (100) crystals, Sumitomo
uses a charge weighing 1,567 grams
and comprising 45% gallium and
55% antimony. Sixty grams of sod-
ium chloride or potassium chloride
serve as the encapsulant, and tellu-
rium is the dopant. The pulling rate
is 3 to 7 mm an hour.

The resulting carrier concentra-
tion at room temperature varies
from [2.12 (£0.08)x10""]/cm? at
the top of the crystal down to [1.82
{£0.03) X10']/cm? at the bottom.
Electron mobility correspondingly
ranges from 3,540 to 2,920 cm?/v-
second. Etch-pit density, which re-
veals structural defects, is a very low
1 to 10/cm?. All three specifications
outdo those for (111) crystals.

The InAs is sulphur-doped, with a
carrier concentration of at least
1 X10"/cm?® and a resistivity of at
least 3.5 X 107 @/cm. Sumitomo uses
liquid epitaxy now but has plans for
molecular beam cpitaxy or metal-
organic chemical vapor deposition
for device fabrication. -Robert Neff

West Germany

Memory takes 4 ms
for 32 searches

Content-addressable, or associative,
memory has intrigued computer
makers for years because by using
the content of an item of data rather
than the fixed address, the approach
vastly speeds the storage and retriev-
al of information. But the high cost
of implementing such memory has
limited its use to a few military and
highly professional applications.
Now, employing a U. S.-origi-
nated associative-processing concept,
West Germany's AEG-Telefunken is
about to go to market with a periph-
eral memory unit that for the first
time turns any minicomputer or
small computer into an intelligent
data bank. “We are putting data
bank functions right at the computer
user’s work station instead of at a
remote site,” says Erdmann Thiele,

92

vice president for marketing and
sales in the Frankfurt-based compa-
ny’s Information Systems Equip-
ment Group.

The heart of the Synfobase unit is
the recognition memory, or REM.
This type of associative memory was
first described in 1978 by Sydney
Lamb, a linguistics professor at Rice
University, Houston, Texas, and was
implemented at Semionics Asso-
ciates, then in Berkeley, Calif., and
now in Houston. AEG-Telefunken
secured the exclusive rights from
Lamb to build and use the REM
against heavy international competi-
tion, notably from Japan.

Besides providing fast data search
and giving small-system users on-
the-spot data-bank functions, Synfo-

base lets users generate their own
search and sorting criteria without
having to write new programs for
complex searches. If the memory
contains, for example, data on a
company’s employees, complete with
name, sex, length of service, and so
on, and if the user is searching for all
male employees with 10 years of ser-
vice, he or she simply keys into the
computer the words, “Show employ-
ee name when years equals 10 and
sex equals male™ to get the informa-
tion desired. Significantly, search
queries may be entered into the com-
puter in the user’s native language.
Measuring 18 by 60 by 45 centi-
meters and weighing about 44
pounds, Synfobase is a compact unit
built for tabletop use. In its minimal

Big market seen for associative memory unit

AEG-Telefunken foresees big sales opportunities for its Synfobase memory
unit. By its estimate, the number of computers the unit could serve —small
business, desktop, and minicomputer systems for professional applica-
tions—is at present between 60,000 and 100,000 in West Germany alone.
Worldwide, the firm puts the number at over 1 million. Installations of such
systems should rise at an annual average of 25% for some time to come,
according to company analysts.

To cash in on that market, AEG-Telefunken is gearing up production lines
at its Information Systems Equipment Group in Constance, West Germany,
and the first units are slated to come out this fall. A highly integrated
recognition-memory module (REM) is now in development at the company's
Ulm custom-design center and will be fabricated at the firm's semiconductor
facilities in Heilbronn. The 1983 production target for Synfobase systems is
set at 10,000 units.

Synfobase sales will be primarity to makers of small business computers.
“But,”” says a company official, ‘‘we won't negiect the end user market.”
The unit price to end users will be in the range of $8,000. That figure should
come down, though, as sales pick up.

Serving as a basis for sales outside West Europe will be Corem Internation-
al Inc., a firm established in MclLean, Va., earlier this year. Corem is 30%
owned by AEG-Telefunken and 10% by Semionics Assoicates, Houston, in
which REM inventor Sydney Lamb is a partner. Corem will also serve as the
main software development center for the Synfobase unit. -John Gosch
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configuration, it contains the REM
module plus a Z80 8-bit micropro-
cessor, 64-K bytes of random-access
memory, a 5'Ys-inch Winchester
drive with an unformatted capacity
of 6 megabytes, and an RS-232-C
interface for connecting the unit to
the host computer. Operable at
either 115 or 220 volts, it consumes
roughly 130 watts.

According to Anton Kresser, the
group’s head of product planning
and Synfobase project manager, the
Lamb-conceived REM is an 8-K-byte
memory module organized into 8-bit
words and 32 data sets, or super-
words, each 256 bytes long—enough
for most of the data records that
would be put into the REM. The
Winchester drive loads data in
chunks of 32 superwords into the
REM at rates of between 150 and 200
kilobytes per second.

The software also uses the REM to
achicve data compression, so that
records longer than 256 bytes can be
stored within one superword. This
compression considerably increases
the effectiveness of transfer of data
from the disk.

Instantaneous. Simultancous with
the movement of the disk head to the
next track, the 32 superwords are
queried in parallel fashion as to their
contents in 4 microseconds. The
results are virtually instantaneously
at hand. Then, another 32 super-
words are loaded into the REM for
the subsequent search cycle, and so
on. The 64-K bytec RAM in the system
contains the software, and the Z80
processor performs systems control.
Data is sent to the host computer
through the RS-232-C interface at
up to 19,200 bits/s, according to the
information systems group.

In its present form, the REM mod-
ule is made up of 16 off-the-shelf
4-K RAMs. Associated with cach
superword is a comparison logic cir-
cuit, at present distributed over a
number of scparate chips. “But we
are now working to reduce the com-
ponents count by using large-scale
integrated-circuit techniques,”
Kresser explains. The comparison
circuits perform various operations,
including several types of recogni-
tion. Besides the exact match, there

are quantitive comparisons like
“greater than”, “greater than or
equal to”, “less than™, “less than or
equal to™, and so on.

Every superword has associated
with it a tag bit that holds the results
of comparisons. At the beginning of
a comparison, which typically would
involve a string of bytes, all tag bits
are set true. Then, any failure to
meet a recognition criterion causes
the tag bit for the failing superword
to be set false. At the end of all
operations upon whatever bytes are
selected, any true tag bits mark the
superwords that have satisfied all the
recognition criteria. These are called
responders. -John Gosch

France

Amorphous silicon
enlarges LCDs

The basic limitation of liquid-crys-
tal-display devices addressed directly
by a MOS field-effect-transistor ar-
ray is the relatively small size and
high cost of single-crystal silicon
substrates. To solve this problem, the
Centre National d’Etudes des Télé-
communications research laborato-
ries in Lannion, France, is preparing
a matrix of more than 100,000 tran-
sistors by depositing amorphous sili-
con on an ordinary glass substrate to
control a flat, high-resolution liquid-
crystal screen.

CNET hopes to have a working
prototype sometime this summer,
after which it will move on to an

ALUMINUM
GATE

ALUMINUM
SOURCE
AND DRAIN ~_

GLASS SUBSTRATE

even more ambitious project—an
identical screen with all of the shift-
register circuitry integrated on the
same substrate as the display ma-
trix’s analog switches.
Recrystallized. Each point of the
320-by-320-clement matrix will be
controlled by a single thin-film
amorphous-silicon transistor. Key to
the eventual complete integration of
the screen is a process to recrystal-
lize the film on the periphery of the
substrate into polycrystalline silicon
in order to take advantage of its
higher carrier mobility—the amor-
phous transistors are too slow for the
shift-register logic circuits. This
recrystallization is impossible using
conventional amorphous silicon.
“When we tried to recrystallize
hydrogenated amorphous silicon,
there were always flaws like bubbles
and cracks that we thought were
probably caused by its high hydro-
gen level—up to 15%,” explains
Joseph Richard, one of the engincers
working on the project. “Our solu-
tion was to decompose silicon at
500°C instead of 300°C, giving
amorphous silicon with only about
1% hydrogen. Then the films can be
rehydrogenated after annealing.”
Because the shift register for the
first matrix to be produced will be
controlled by external circuitry, the
matrix will be made with standard
hydrogenated amorphous silicon de-
posited at about 300°C instead of the
500°C required for the post-hydro-
genated type. Otherwise, fabrication
of the transistors is almost identical.
After a transparent indium-tin-
oxide electrode has been deposited

SILICON
/ DIOXIDE
AMORPHOUS

" SILICON

Sandwich. Layers of amorphous silicon, silicon dioxide, and aluminum gates are patterned in
a single lithographic step, which makes for a better yield and lower cost.
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Stop op amp

drift with precision,
low-cost LMlls.

Sure. Bifets sound good. But you pay dearly for
accuracy and never get temperature stability.

Of course. LMI08s provide low-cost. nanoamp offset
and bias currents. But you can do a lot better for just
a little more.

Yes. that's right . .. the new LMl bipolar op amp
provides the best advantages of both and beats the
parameters out of them where you need it most for the
majority of applications. And over a full operating
temperature range. not just 25°C.

Femtoamps. New delta standard.

Twenty quadrillionths of an ampere (20 Femto-
amps) Al[o/AT over the entire -55° to 125° C
range. An astounding LM11 spec 25 times better than
the 108 ... 5000 times better than Bifets!

AVio/AT is nearly twice as good as both. too. And
our Super Beta design reduces input bias currents 10
times or more over the 108 and equals the best Bifets
at 25°C. Unlike Bifets. LMll bias currents do not
double every 10°C nor do they increase with increased
common mode input voltage at room temperature.

They're solid. stable. and virtually drift-free no
matter what the ambients.

LMll-designed equipment turns on immediately
because the low, 0.6 mA LMII supply current eliminates
long warmup times. And bandwidth and bias currents
are consistent, device to device. It's internally compen-
sated but external compensation can easily be added for
even more stability. Vio can be balanced with a single,
external pot.

The LMl is ideal for analog memories. temperature
controllers, low frequency active fllters. light meters
and log amps. as a design-in or replacement.

Price. Precisely low.
8-pin plastic prices start as low as $1.60.100 up ...
15-25% lower than others. Two temperature and flve

package choices. including the exclusive 8-pin ceramic
unit. suitable for automatic insertion, are factory and
distributor-available.

0P AMPS AT A GLANCE
LMIOBA LFI55A LMl

Vig Max 0.5mv 2my 0.3 mv

ljg Max 200 pA 10 pA 10 pA

ljg Max 2nA 50 pA 50 pA
AV)g/ AT Max 5 uV/°C 5 uV/°C 3 uv/c
A/ AT Typ 0.5 pA/°C 100 pA/°C 20 fA/°C
Aljg/AT Typ 10 pA/°C Typ 250 pA/°C 0.5 pA/°C

Make your own LM!l op amp comparison — then
contact Motorola Semiconductor Products. Inc.,
P.O. Box 20912, Phoenix. AZ 85036 for data.

We're ready with precision linear ICs for

Innovative systems
through silicon

@ MOTOROLA INC.

r-----------------1
TO: Motorola Semiconductor Products Inc.. P.O. Box 206912, Phoenix. AZ 85036.

Please send me more information on LM11s.
123 ELEX 5/19/82
Name
Title Tel: ()
Company
Address
City
State ZIP

(N N N N B N N BN B N B B N B B |
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on the glass substrate by sputtering,
aluminum source and drain contacts
are patterned by photolithography.
Then comes a layer of amorphous
silicon 3,000 to 5,000 angstroms
thick. Pulsed laser annealing at
300°C to 330°C raises the mobility of
the amorphous silicon without crys-
tallizing it.

Integrated. At this point, for a
completely integrated screen, the
periphery of the substrate is recrys-
tallized using either argon laser or
xenon flash-lamp annealing, and
then the entire surface is post-hydro-
genated in low-power hydrogen plas-
ma. The transistor’s gate insulator is
formed by a 1,000-A-thick silicon
dioxide layer, and aluminum 2,000 A
thick provides gate contacts. The
principal advantage of this method is
that it requires only a single masking
step for patterning the amorphous
silicon, the gate insulator, and the
gate contact, thus significantly rais-
ing the yield.

The matrix, which has a resolution
of 4 lines per millimeter, will take up
an 8-by-8-centimeter area on a 10-
by-10-cm glass substrate. The re-
mainder of the substrate area will be
employed at a later date for the inte-
gration of the phase-shift-register
function. -Robert T. Gallagher

West Germany

Glass fibers link
CPUs to each other

Fiber-optic technology is now being
used in the computer field to couple
central processing units not just to
peripherals but to each other. West
Germany's Siemens AG, Munich, is
readying for market a glass-
fiber—based data-transmission sys-
tem, the 3962L, that ties together
the cpus of its 300 family of process
and commercial computers, those of
the Siemens 6000 family of office
machines, or a member of one of
these families to the other.

Able to bridge distances up to 2
kilometers without intermediate
equipment like optical amplifiers,
the two-fiber cable replaces a con-
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Connection. A glass-fiber cable section is plugged into the receiver of a 3962L data-
transmission system, linking the central processing units. The transmitter Is below.

ventional cable with 48 copper wires
and can handle a data-transmission
rate as high as 1.5 megabits a sec-
ond. This makes the system suitable
for both commercial applications
with high data rates and for use with
minicomputers in rough industrial
environments.

The controller (see photograph),
one at each end of the link, converts
electrical into optical signals and vice
versa, monitors the data transmis-
sion, and replaces dropped bits. A
microprocessor in the unit controls
data transfer, thus relieving the cpu
of handling the transmission proce-
dure. At both controllers of a link, a
full-duplex high-level data-link con-
trol procedure is executed for point-
to-point communications.

The glass fibers used are a product
of Siecor, a Siemens/Corning Glass
venture located in Munich and Hick-
ory, N. C. Multimode types, they are
either 200 or 100 micrometers in
diameter. The larger fiber has an
attenuation equal to or less than 50
decibels per kilometer and the thin-
ner one an attenuation no greater
than 7 dB/km.

Unique. Siemens knows of no com-
puter maker that is offering such
glass-fiber systems as a standard

piece of equipment for directly cou-
pling computer CPUs. To be sure,
some multiplexer makers have devel-
oped systems with optical fibers
between their multiplexers [Electron-
ics, Jan. 27, 1981, p. 149]. The lat-
ter, in turn, tie in to computers via
conventional low-rate (64-K or so)
cables, so this scheme does not entail
direct coupling.

Besides, only the multiplexer-to-
multiplexer portion is glass fiber.
With the Siemens system, however,
high-speed glass-fiber links the CPUs
directly, giving optical transmission’s
inherent high speed all the way.

Only now are glass fibers and
high-reliability long-life optocoup-
lers, optical transmitters, and receiv-
ers dropping in price to levels at
which they can be offered as compo-
nents in standard systems to the gen-
eral user with perhaps a limited
budget. (Postal authorities, commu-
nications houses, and so on are gen-
erally less cost-conscious.)

The 3962L controller is expected
to sell for around $2,920 on the Ger-
man market. The two-fiber cable
with the larger-diameter fibers will
probably go for $2.10 per meter, and
one with the smaller-diameter fibers
for roughly $6.25/m.  -John Gosch
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New Design # 14,395

INTRODUCING BUSSMANN QUALITY
IN THE WORLD'’S SMALLEST FUSE.

ACTUAL SIZE

Now Buss reliability is in
the world's smallest fuse
— Tinitron. And it has an axial pull-strength of 10
pounds, plenty strong for tape and reel lead forming
and automatic insertion into printed circuit boards.
Available in ratings from 1/16th amp through 15 amps,
120 volts or 32 volts, delivered in ree| pack, loose bulk
or ten-packs.

Buss sub-minis are available with clear body and

printed ratings, Tinitron Il or color coding, Tinitron JlI.

Tinitron is the third generation sub-mini from
Bussmann. Each unit jc tecied iles ’

TR Ry -

factory so you know
you've got Bussmann re-
liability. You can get Buss fuse No. 14,395 from any
Bussmann distributor. Call today.
Bussmann Division, McGraw-Edison Co., PO. Box 14460,
St. Louis, MO 63178.

McGRAWEDISON
Bussmann
el o ¥ » e’ e .




For semi-custom or custom ICs,
Exar’s the best of the bunch.
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More semi-custom and custom experience.

It’s not just Exar’s ten years of experience in cost-effective
IC processing. Or our expertise in a wide variety of applications
and industries. It’s not just the fact that we've built more
standard products, phase-locked loops and function
generators than our competition. There’s more.

More reliable IC production.

Take our CAD systems. They allow us to complete
your designs more quickly —and with far greater accuracy.
For extra control, our in-house burn-in facilities save
having to use outside testing labs. So we not only save you
money— we save you valuable testing time. And our full
MIL-STD-883 screening means we’ll process your ICs to
space-qualifiable levels.

More flexible IC service.

When you’ve got special process requirements,
they’re no problem for Exar. Our extensive fab facilities
enable us to modify a process quickly and easily. We even
offer extras like chip carriers, a variety of special packages
and fast turnaround for all your prototypes. Exar’s person-
alized service and engineering expertise are all you could
ask for, too. But best of all, Exar is more cost-effective

than the competition.
When your ICs need to be the best of the bunch, call
Exar. Or send this coupon for _
more information. - L} :i. .
I Tell me more. Exar. . \ L

Tell me more, Exar.
Please send me a copy of:

Custom and Semi-Custom
Product Guide.

[]Standard Product Guide. Lm—

[[]Please have a sales engineer call me.
Name
Title
Company
Street
City State
Zip Phone { )

My application is:
Exar, 750 Palomar Ave., Sunnyvale, CA 94086

L (408) 732-7970 ELEC 5/19/82

Z°EXAR

For semi-custom, custom or standard ICs . . . Exal‘ haS the answey.

ey e o S
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AND UPWARD.

k.

THE NEW SERIES 21 VLSI TEST SOLUTION




The new Series 21 is Fairchild’s
most advanced, most accurate VLSI
test solution to date. And, as an
important part of our carefully
planned pathway to the factory of
the future, the new Series 21 is
simply the best overall VLSI char-

acterization test solution available.

ACCURATE,
DELIVERABLE TEST

SOLUTION.

Capable of 20 MHz test speeds
(up to 40 MHz in multiplex mode),
the new Series 21 offers guaranteed
overall system accuracy of 1 ns,
allowing you to test high-speed
VLSI devices much more precisely.

Series 21 also features real auto
deskew. Programmable hybrid
delay lines control driver leading
and trailing edges, automatically
adjusting to any combination of
timing generators and/or pins.

Series 21 provides both hard-
ware and software solutions to high-
speed testing. Hardware delay lines
and auto-calibration routines are
handled under software control.
Now total testhead calibration can
be run in less than 15 minutes per
day. Once the values are determined,
vectors are set automatically, pro-
gramming the delay lines to the
specified values.

Series 21 also features “strobe
anywhere” Zero Strobe Inhibit
Region for complete. flexible high-
speed testing without restrictions.

And, for added capability,
Series 21 options include the new

Serial Test Module (STM) for serial

FAIRCHILD

== = o ———
A Schlumberger Company

scanning of complex VLSI devices.
A Pattern Processor Module (PPM)
for testing large-scale memories.

A double-density disk with fast
access for test program/truth table
storage. CPU memory expandability
t0 256K words. And SAGE (System
Analytical Graphics Enhancement ),
a program development tool that
converts test programs into graphic
waveform displays, cutting debug
time in half.

Most importantly, the new
Series 21 is available today. It uses
the same device programs and
performance boards as the Series
20 and Fairchild Sentry systems.
And it’s backed by a service,
support and training program
second to none.

KEEPING YOU
ON THE RIGHT PATH.

In the weeks and months to
come, you'll be seeing and hearing
about the new Test Area Manager
(TAM), as well as other future-
minded program development tools
compatible with the new Series 21.
All are part of our ongoing com-
mitment to provide you with
products designed for greater
return on your investment with
Fairchild.

For more about the new
Series 21 VLSI characterization
test solution, call or write:
Fairchild Test Systems Group,

1601 Technology Drive,
San Jose, CA 95115, (408)998-0123,
Ext. 2296. Fairchild Camera and

Instrument Corporation.
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General Instrument
breaks the Schottky rectifier
application barrier.
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Cost.

Forward | Reverse Forward
Current | Voltage Voltage Drop | Package Part No.
Amps Volts Volts
20, 30, 40 Axial | SB120-SB180
1.0 | 50 60 80 :45-.70 DO15 | IN5817, 18, 19
20, 30, 40 Axial | SB320-SB380
30 | 5060 80 :50-.75 DO201AD | IN5820, 21, 22
20, 30, 40 Axial | SB520-SB580
50 | 5060 80 42-.70 DO201AD | GI5823, 24, 25
20, 30, 40
B 1500 5 65-.75 TO-220 | SB820-SB88O
100 | 20, 35,45 84 TO-220 | SB1020-SB1045
20, 30, 40
lan |0 aias 65-.75 TO-220CT | SB1620-SB1680
20, 30, 40
so0, 1 Esinoies 86-.75 TO-3CT | SB3020-SB3080

Electronics /May 19, 1982

GENERAL
INSTRUMENT

Circle 103 on reader service card 103

Time was when Schottky
rectifiers were too expensive for
any application that wasn't a
power supply.

Well, times have changed.

And General Instrument has low-
ered Schottky rectifier prices to a
fraction of what they were. Low
enough to make them a cost-
effective consideration for virtu-
ally any application you can
imagine where recovery times
and low forward voltages are crit-
ical. Like automotive circuits, tele-
communications devices, com-
puter equipment and, of course,
power supplies.

General Instrument Schottky
rectifiers are available from 1
to 30 amps; 20 to 80 volts. With
forward voltages as low as .42V.
In three packages—axials,
TO-220's and TO-3's. The axial
and TO-220 packages are en-
capsulated in UL listed, flame re-
tardant epoxy. The TO-3 is
hermetically sealed in a metal
package.

You can specify General
Instrument with confidence. We're
the world’s largest rectifier manu-
facturer. And now we've broken
the Schottky price barrier, too.

For immediate delivery, techni-
cal data or a complete catalog,
contact your nearest General
Instrument Discrete Semiconduc-
tor Division distributor, or General
Instrument Discrete Semiconduc-
tor Division, 600 West John Street,
Hicksville, NY 11801. Telephone:
(516) 733-3333.




LSI-11 System Boxes and Box Systems
e Functionality * Versatility ¢ Reliability ¢ Cost Effective

MDB makes the difference!

No compromise! You can get the LSI-11 system building blocks you need, from a system box to a box system,
for fast, efficient system configuration. All with plenty of board space in the box for system applications that
require specific user selected modules.
No matter what kind of system you’re building, from support for battery back-up to corc memory and
everything in between, it doesn’t pay to start with less than a no compromise enclosure.
By no compromise we mean:
¢ System boxes from 8 to 32 dual slots,
(8 to 16 quad), you select what you
need.
® Triple output (+5V, +12V, —12V)
cool running, efficient, light weight
regulated switching power supplies
with up to 50 amps capability at +5V.

¢ Integral 22 bit addressing, with built-
in bus termination.

¢ Multilayer motherboard backplane
for the cleanest possible signal paths.

® Built-in power sequencing and line
time clock.

® No rewire for 115V 60Hz to 230V
50Hz operation.

® Front or rear loading configurations.

MDB has more experience building box con-
figurations than any other manufacturer. In fact
we offer thirteen.

By starting with the most functional system
boxes available, MDB also builds the most
versatile box systems you can buy.

Systems which include the

LSI-11/23 CPU, 22 bit address-

ing memory, Q-Bus 8 or 16 line

multiplexors, high speed syn- %

chronous communications in- &
terfaces and the complete line of
MDB interfaces.

With MDB box systems, you
don’t buy any board you don’t
need. And you pay less for the
system than you would for the in-
dividual modules. All products are
warranteed for 1 year and can be
purchased under GSA #GS-OOC-02851.
You win no matter how you stack it with
MDB! Let MDB make the difference.

1995 N. Batavia Street
Orange, California 92665 )
] 714-998-6900 L
SYSTEMS INC. TWX: 910-593-1339 d Circle___104 _ for more information.

"See us at NCC Booth #2015-16"




Probing the news

Analysis of technology and business developments

Companies still short of EEs

Certain specialties and some locations lead the list;
new graduates find themselves in driver's seat

The cry of engineer shortage has
been raised for many months, only to
be countered by the claim that any
shortfall is ephemeral and that too
many arc out of work. Around the
country, however, the people who
hire and train cngincers say they
cannot fill their needs; likewise, new
graduates find themseclves being
courted by many companies.

For electrical engineers, “it is the
best time ever,” says one Califor-
nian, and most corporate recruiters
across the country sadly agree. For
them, the Reagan recession and its
continuing high costs of housing and
mortgage money is limiting the
mobility of experienced engincering
talent. The result: salary levels are
increasing at a rate of 10% or more
annually, and benecfits—notably
company-paid advanced-education
programs —are improving, too.

“From what I hear,” says one
Department of Labor official, “the
mobility problem ranks right up
there with companies’ complaints
about high capital costs. Reports of
layoffs get more press coverage, of
course, but no manufacturer is lay-
ing off its good engineers. The oper-
ative word there is ‘good.’

For the EE who considers himself
a good one but is out on the street
nevertheless, the Californian’s eu-
phoria seems unreal and provides no
solace. Such euphoria demonstrates
the problem of generalities: they
cannot be applied in all cases.

The shortage has aspects that
relate to geography and the special-
ties of engineers and technicians, as
well as economics. Other elements
include faculty shortages in the
nation’s universities, their antiquat-
ed laboratory facilities and the short-
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by Ray Connolly, Senior Editor

age of funds to upgrade them (much
less pay higher faculty salaries), plus
the acknowledged decline in the
country’s secondary-school curricu-
lums and the shortage of good teach-
ers at that level. “What they all have
in common is money—or the lack of
it,” says John W. Geils, the Ameri-
can Telephone & Telegraph Co.
executive on loan to the American
Society for Engineering Education
in Washington, D. C. for a two-year
study of academic issues.

For the near term, corporate man-
agers in California say they are
hardest hit by the shortage, notably
in the southern part of the state with
its heavy concentration of military-
electronics manufacturers gearing
up for President Reagan’s defense
buildup. However, other weapons
makers like Raytheon Co. in Lexing-
ton, Mass., Harris Corp. in Mel-
bourne, Fla., and the growing com-
plex that surrounds the nation’s cap-
ital in Maryland
and Virginia
also are feeling

ple, pays $700. Atlantic Research
Corp., Alexandria, Va., a producer
of small missiles that also does mili-
tary research, pays up to $1,000 a
body, with winners of top prize mon-
ey cligible for a drawing to win a trip
to the Caribbean.

Top skills. Computer hardware
and software specialists are clearly
the most sought-after EEs across the
country, in view of the need for such
talent by both commercial- and mili-
tary-systems makers. Not far be-
hind, however, are those trained in
telccommunications and test-equip-
ment work —specialties that can also
be applied in both the commercial
and Government markets. Also,
some producers of semiconductors
seem to be rebounding from the
recession, and, like Silicon Valley’s
Intel Corp., say they are hiring
again.

The nation’s crop of new electron-
ics and electrical engineering gradu-

the pinch. COMPUTER

The fact that

many companies INDUSTRIAL

have restored the

bounty system of CHEMICAL

the 1960s—pay- ELECTRICAL

ing a bonus to
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each person who

is hired after the CviL

worker’s recom-
mendation —is
evidence of the
tightening mar-
ket. Burroughs
Corp.’s Rancho
Bernardo, Calif.,
plant, for exam-
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Help wanted. The roots of the shorgage of engineers have been
traced back to a shortage of instructors in universities.
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Probing the news

ates is unquestionably the biggest
beneficiary of the ongoing talent
shortage because most of them do
not have the housing or family con-
straints of their older colleagues.
Moreover, leaders in the corporate
and academic communities agree
that the quality of newly hired grad-
uates generally is superior to any-
thing they have seen in some time.

At Data Control Corp. in Minne-
apolis, Minn., Peter Michalowski,
manager of college relations, attrib-
utes the higher quality levels to the
fact that the tight economy permits
employers to be more selective. New
hires, he says, are “better rounded
and more capable, not only techni-
cally but also in their communica-
tions skills and in their general
knowledge of the company.”

That positive image of new gradu-
ates is widely held, with concurrence
coming from such divergent corpo-
rate interests as California’s com-
mercial semiconductor producers in
the north like Intel, military elec-
tronics manufacturers in the south
like Hughes Aircraft and TRW, as
well as Data General Corp., the
Westboro, Mass.-based computer
maker, to name a few.

Some decrease. Most manufactur-
ers except weapons producers con-
cede that while the recession may
have dampened the demand for EEs,
the economic downturn has not
eased the shortage. Data General’s
Jonathan Lane, a personnel director,
notes that the shortage is no less real
because new graduates may be get-
ting only five job offers instead of 10
this year. The fact that engineering
schools, now operating at capacity,
are turning away applicants, plus the
widening demand for engineers as
both end users and producers of
commercial products move to en-
large staffs in competition with
weapons makers, are seen as warn-
ings that the talent shortage could
get worse.

Equally concerned are the nation’s
schools of engineering, where more
than 1,600 faculty positions—some
10% of the total—are unfilled.
Almost half of those posts have been
vacant for more than a year, says the
American Council on Education.
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AEA sees shortage growing

An awareness that the electronics industries were having troubles filling
engineering slots had been building for months, but one document can be
singled out as the one that caused awareness to increase sharply. That was
the American Electronics Association’s report of its membership survey on
the subject. Joyce Lekas, vice president for communications, says, ‘““Among
the association’s membership, which is now 1,800 to 1,900 companies, the
consensus is emerging that the engineer shortage is real and growing. And
the reason underlying it is that the engineering faculty shortage is not being
alleviated rapidly enough.”’

However, Irwin Feerst, the indefatigable and sometimes abrasive founder
and staff of the Committee of Concerned EEs, an organization dedicated to
reforming the Institute of Electrical and Electronics Engineers and improving
the lot of the EE, is not convinced. Feerst, a Massapequa Park, N.Y.,
consulting engineer, says flatly, *| don't think there’'s a shortage of
engineers. They’re lying. It's their [company executives] duty to reduce
costs’ by encouraging more people to become engineers and flood the job
market. “If they would offer new graduates $32,000 a year, the kids would
be beating down their doors.”

That, as Feerst sees it, is the crux of the matter: salaries. “Pay in constant
[1969] dollars has been going down. If there were a genuine shortage of,
say, strawberries then their price in constant dollars would rise. Why isn't
that the case for EEs?’’ Another point Feerst makes is that recent layoffs at
Texas Instruments Inc. and General Electric Co. and that forced furloughs in
California’s Silicon Valley have created a surplus of engineers. In line with this
belief, Feerst last winter told a Senate committee that foreign-born engineers
are taking jobs that could be filled by Americans. His testimony helped lead
to inclusion of a provision in the Immigration Reform and Control Act now
before the Congress (S. 2222 and H. R. 5872) that would force foreigners to
return to their native countries for two years after receiving engineering
degrees. The AEA opposes that section because, says Lekas, ‘‘in some
colleges the only pool of instructors is foreign Ph.D. graduates. U. S. citizens
are grabbed by the aerospace and defense industries because they are
required by law to hire citizens. All that is left for the small, entrepreneurial
companies is foreigners.” -Howard Wolff

The shortage is so severe, says the
council, that it would not be filled
cven if all the resident engineering
doctoral candidates opted for faculty
jobs. Schools find themselves with
salaries and benefits that do not
begin to match those of industry.
Compounding the problem for
schools, however, is the in-house
political issue of tenure, says ASEE’s
Geils, with its built-in constraints on
advancement for young faculty
members.

Money is the fundamental issue
nonetheless. In the past four years,
the differential between industry
starting salaries and the average
engineering faculty salary ‘““has wid-
ened from 22% to 33%,” says the
National Engineering Action Con-
ference, a small group of leaders
from academia, Government, and
industry. “Even in these recessionary
times,” says the group, *“‘a young
baccalaureate engineer can com-

mand a higher salary in industry
than the average engineering assist-
ant professor with a Ph.D.”

One consequence is that more
than 20 major universities, already
bursting at the seams with engineer-
ing students, have put caps on enroll-
ments. They range from California’s
campuses at Berkeley and Los
Angeles to New York’s Cornell and
Rensselaer Polytechnic Institute to
the Georgia Institute of Technology.
Others in between include the uni-
versities of Illinois, Maryland, and
Michigan, plus Notre Dame, Pur-
due, and Michigan State, Ohio
State, and Penn State. The caps
came because faculty left, while the
1980 freshman engineering class of
110,000 was the largest ever by far,
producing a total undergraduate
enrollment of some 365,000 —a 58%
increase from 1975.

If the long-term outlook for
employers is dim, it is grim for the
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Fluke 8520A/8522A System Meters

Why

sacrifice accuracy

when buying a fast systemm DMM.

Making the decision on which
Digital Multimeter to use in your
next system isn’t simple. Some
vendors would have you sacrifice
accuracy for speed. But with the
Fluke 8520A and 8522A Digital
Multimeters, you don’t have to sac-
rifice performance for your high
speed systems applications.

0 accuracy trade-off with
Fluke System DMM’s

When integrated into your
automated test system, the 8520A
System DMM is able to deliver 5%
digits at 0.005% accuracy up to 240

For speeds of 240 to 520 readings
per second, the 8520A gives you 4%
digits of 0.01% accuracy.

The 8520A is ideal in applica-
tions like aerospace and advanced
research/development where you
need to make a variety of different
precision measurements very
quickly.

Puta window around your
transient signals

The 8520A DMM also features
a pre-trigger memory that allows
you to view data before and after a
specific event. Leave the meter

readings per second. alone and it can record up to 400
' h ™
0.060%
| _ 330
' Specified Fluke Model 8520A -vs- HP,
t Accuracy 3456A Accuracy against reading
rate. Ten volt range. 90 daoy
specifications with Auto Zero.
]
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0014%
0.012%
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readings prior to a transient event,
giving you a better picture of how
your UUT is performing.
High-Performance for Non
IEEE-488 Systems

Fluke hasjust introduced
the new 8522A. Its performance
matches the 8520A, but with
Parallel and BCD Interfaces as
standard equipment. The 8522A
also emulates the interface of our
earlier system DMM’s found in
many ATE systems. So you can eas-
ily incorporate the advantage of
high-speed modern measurement
technology into your existing BCD
or Parallel systems with minimum
software changes.
Standard DMM Features
For maximum versatility, both
meters include
* VDC
« VAC true RMS
« VAC+DC
¢ 2-and 4-wire ohms
» 50 Readings Memory
+ 7 standard math programs
The standard 8520A is priced at
$2995 and the 8522A is priced at
$3995.
The 7 additional math programs
and 400 readings memory option is
only $500 extra.
Call 1-800-426-0361 or write for
more information on how you can
step up to high speed performance
for your next automated test and
measurement system.

IFLUKE]
®

IN THE U S. AND NON-
EUROPEAN COUNTRIES:

John Fluke Mfg. Co., Inc.
P.O. Box C9090, M/S 250C P.O. Box 5053,5004 EB
Everett, WA 98206 Tilburg, The Netherlands
12061356-5400, TIx: 152662 (013)673973, TIx: 52237

0O Send information on 8520A/8522A
O Send information on 2205A Switch
Controller

Name
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Company
Address
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For technical data circle No.{()7
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Probing the news

short term. Again, the issue revolves
around cngineering quality, rather
than quantities. “Historically, people
are rcluctant to switch jobs during
bad times,” says Nicolet Instrument
Corp.’s Robert Lovely, pcrsonnel
chief for the Madison, Wis., compa-
ny’s oscilloscope, analytical, and bio-
medical instrument divisions. “Over
the last six months, | have seen a
marked decrease in the number of
quality applicants” who have at least
three ycars’ experience and can
move quickly into place.

From northern California, Intel’s
vice-chairman Robert Noyce be-
lieves that enlightened management
in the electronics industries can best
copc with the engincering shortage
by “going where the people are.”
Citing Intel’s expansion of opera-
tions into such areas as Austin, Tex-
as, Albuquerque, N. M. Phocnix,
Ariz., and Portland, Ore., Noyce
sees possible future opportunities in
places like Baltimore and Boston.
But those opportunities will remain
no more than that, he adds, until the
cost of capital comes down.

The hottest markets for relocating
engineers are in the South, says
Scott R. Hall, president of Corpo-
rate Staffing Consltants Inc., a
Northbrook, Ill., recruiter. “The ma-
jor problems we face right now
relate to the economy,” he acknowl-
edges, citing high mortgage interest
rates and relocation costs that make
somc engincers reluctant to move,
particularly to California.

In the past 18 months, Hall says,

Listening in. Aimed at easing the shortage, a House bill would
provide aid to train technicians. Reps. Pete Stark (D., Calif.) and

George Miller (D., Calif.) conduct hearings.
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some employers have been beefing
up their relocation benefits in recog-
nition of this. By his estimate, sala-
ries for EEs and computer scientists
with at least two years’ expericnce
has been rising at a 20% to 25%
annual rate over the past two years,
roughly double that of the 1972-79
period.

Hall sees future demand outpac-
ing supply, making these specialties
“strongly marketable for the next to
10 to 15 ycars at least.” In Detroit,
Burroughs corporate employment di-
rector, Keith J. Horngren, supports
this view, as do other manufacturers
in every region of the nation.

California shortage. Los Angeles
recruiter J. Paul Sutton of Gemini
Management Resources supports the
California shortage argument.
“None of my clients can get enough
engineers now and sec no break-
throughs coming™ in the acrospace
market. Although there is a critical
lack of *“the creative design types,”
who Sutton says often leave the most
heavily recruited jobs, the shortage
is cspecially acute for EEs with 5 to
10 years’ experience.

San Diego’s Megatek Corp., now
a part of United Technologies, is try-
ing to resolve its staffing shortage by
rethinking its management ap-
proach, says Donald Ledbetter, per-
sonnel director. “There are a lot of
tasks that don’t requirc an engincer,
but companies hirc engincers for
them,” he contends. “Instead of hav-
ing an engineer spend half his time
doing paperwork, upgrade someone
else todo it.”

Hughes Aircraft Co., California’s
largest employer with more than
60,000 workers,
may be an excep-
tion to the engi-
neer-undersupply
rule. Donald Diers,
corporate manager
for employment
programs and hu-
man resources, con-
cedes it will “be
tough to hire expe-
ricnced people” as
more military con-
tracts arc awarded.

Yet the compa-
ny’s in-house train-
ing program cou-
pled with on-site

courses given in cooperation with
universitics for engineering advance-
ment has kept talent turnover low.
Hughes® manager of college rcla-
tions, John Wilhite, adds that these
benefits, plus the fact the reccssion
secms to have made campus recruit-
ing less competitive, made it possible
last year for the Culver City compa-
ny to hire 344 EEs overall out of a
total of 2,127 engineers and scien-
tists.

Quality of new graduates is excel-
lent, says Wilhite, noting that the
company makes offers only to those
with a 3.0 grade average (4.0 is the
top) or higher, and looks for well-
rounded types. Top BSEEs can com-
mand about $26,000, with salaries
rising about 10% annually. Hughes
may be unusual, however, in that it
does not expect immediate produc-
tivity from new graduatcs, but trains
them for one or two years in such
ficlds as radar, microwave, analog,
and radio-frequency technologies.

Texas Instruments Inc. in Dallas,
the subject of much-publicized re-
cent layoffs, sees no immediate
shortage of EEs, but expects that to
change “in the next five to ten
years,” says Ralph Dosher Jr., man-
ager of training and education.
While Dosher is among those who
praise the better work attitudes of
new graduates, he notes that TI's
training programs are “aimed direct-
ly at the middle- and lower-level
people,” who tend to fall behind the
statc of the art rather quickly. In
addition to internal programs
bringing those staff members up to
speed, Dosher also says Tl pays its
enginecrs’ tuition for advanced-
degree work—the first $300 cach
semester and 80% after that.

The survey by Electronics em-
braced cngincering employers in
Government and companies large
and small—from Analog Devices
Inc. in Norwood, Mass., to TRW
Inc.’s opcrations in California—as
well as makers of commercial, indus-
trial, and military electronics, plus
professional recruiters and academic
leaders. The pattern of responses
was that there is an engineering
shortage, with the degree of severity
dependent, as noted, on the engineer-
ing specialties sought by employers
and location of plants. Also, there is
unanimous agreement by all parties
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Now a monolithic 9-bit 40 nsec
A/D converter. Just $585.
TRW presents the state of the art.

Now, there's a monolithic 9-bit
40 nsec A/D converter for only $585 in
hundreds. TRW technology gives you
the edge: Up to 10-1 power reduction over
other video-speed A/D converters, and
more than 2/3 size reduction; conversion
up to 25 megasamples per second;
highest reliability and stability; wide
temperature range performance.

Using the TDC1019J is simplicity
itself. A convert signal strobes 511
comparators, encodes all their binary
outputs into a 9-bit word, and stores
the word in an output latch. Unlike other
types, our converter needs no sample-
and-hold circuit. It works as a flash
converter, and doesn't depend on tedious
successive-approximation techniques.
(And its ECL compatible.)

Our new A/D converter is also
available on its own standard 100 mm x
160 mm evaluation board (TDC1019EC).
It's fully assembled and tested, equipped
with a universal 64-pin edge connector.
Using — 5.2V and t 15V power supplies,

TRW keeps you ahead in video speed data conversion.

the board accepts and digitizes a 1-volt
peak-to-peak signal from 75-ohm source
at up to 25 megasamples per second.
(Soon to be available in IC form.)

Price for converter and evaluation
board is $885. In hundreds, just $685.
(Converter only, $785. In hundreds,
$585. If you order only the converter,
well enclose the pertinent data sheet/
application notes to help you evaluate it
on your own.) Prices are U.S. prices only.

Any way you order, you can order

with confidence and the knowledge that
TRW has more experience than any other
company in the design and production of
high speed monolithic A/D and D/A
products. (Remember our 8-bit converter?
It was revolutionary then. It's now the
industry standard.)

Give yourself and your company the
TRW edge. Order the no-competition
TDC1019J. Onthe board or by itself.

Now in stock at Arrow Electronics and
Hamilton/Avnet.

For immediate information, call
714-457-1000, or send in coupon,
or just attach your business card to
this ad and mail it to us.

[ = i S i S R P gy W | e S S .|
| TRW LSI Products P.O.Box 2472, La Jotla, CA 92038 £-5 |
} Please send data sheets on the TDC1019EC and TDC1019J 9-bit A/D converter. :
= Name Company }
|
‘ Div./Dept. Mail Code |
| |
| Address =
|
| City Zip |
" L RS RN “w— i i e ST e S S J
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An Electronic Components Division of TRW Inc.
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Probing the news

on one point: the long-term outlook
for expanding the pool of U. S. engi-
neering talent is bleak.

Dollars and cents. The 10% short-
age in engineering faculties for all
disciplines is seen as worsening by
everyone questioned. The median
salary for an assistant professor with
a Ph.D. stands at $19,250, according
to mid-1980 data assembled by the
ASEE. Becausc BSEEs can command
nearly $26,000 to start in industry,
more tcachers are defecting to the
commercial world with its better
perquisites and research facilities.
With a high-quality Ph.D. getting
$45,000 to $50,000 in industry
today, “people don’t stay around,”
says George Turin, chairman of clec-
trical engineering and computer
sciences at the University of Califor-
nia at Berkeley. Moreover, fewer
BSEEs are going on to get doctorates
because “there is just no cost-benefit
rationale.”

Turin’s counterparts at other uni-
versities agree. The Massachusetts
Institute of Technology in Cam-
bridge has been “trying for a year or
so to recruit an assistant professor
for our very large-scale integrated-
circuit program, and we're just not
having any luck,” says Richard B.
Adler, an associate department head
for electrical engineering and com-
puter science. Although Adler con-
cedes that, by and large, MIT has
been getting the faculty it needs,
“finding and keeping people for non-
faculty research positions’ is a
grcater problem. Again, the aca-
demic nemescs are companies that
“siphon off researchers.”

Not affordable. Continuing high
costs for capital as well as the facul-
ty shortage scems to preclude any
expansion of U.S. engineering
schools. Deans say they not only can-
not afford the investment—in part
because of Reagan administration
cutbacks in support of education.
They also question the need for
expansion because thcre are fewer
secondary school graduates.

The last factor, also a product of a
tight cconomy, is a result of a declin-
ing birthrate, as more wives work to
make ends meet. Expansion at the
University of Southern California in

110

Sometimes it takes 300 résumés

In the year after John D. Garcia sold his interest in Systems Engineering
Enterprises of Rockville, Md., he sent out 300 résumés. ‘“The purely technical
jobs were much harder to get than they had been,” he says now. *‘The
opportunities seemed to be primarily in administration and sales.”” Eventuai-
ly, Garcia received response to his massive mailing effort. *‘l got several job
offers, primarily in electronics, and some in biomedicine and related technical
fields that use a lot of electronic instrumentation. Virtually everyone who
expressed interest was interested in my microcomputer background, so that
was an important feature for every field, not just electronics fields."

Garcia has a background in applied mathematics, systems designs and
engineering, and mathematical statistics, but he says, *“Those skills were not
nearly as useful as just straight knowledge of microcomputer technology.”
He advises the job-seeking engineer to ‘‘be flexible and consider other skills
besides your primary ones, and look for an opportunity to apply your skills in
other fields, including administration and sales or some combination of the
two.”" Garcia adds, “Electronics is the one area that has an engineering
shortage, especially in computers and telecommunications. Instrumentation
and process control are probably not quite as much in demand. In produc-
tion and quality control, it's very hard to compete with the Japanese, so jobs
are being exported—especially in the area of consumer electronics.” In his
new job as director of development for Friends-Amis of San Francisco,
Garcia designs hardware and software.

-Tom Moran, San Francisco regional bureau

Los Angeles is “out of the question,”
says William Sieier, chairman of the
EE-electro-physics department.

Where will new engineering un-
dergraduates come from? “Wom-
en,” says Leo Young, the Defense
Department’s dircctor of rescarch
and technical information. Young, a
former president of the Institute of
Electrical and Electronics Engineers,
also notes that the Pentagon has ear-
marked $30 million a year for the
next five years to upgrade university
research equipment—although aca-
demics argue that this and other
Federal grants are far below the esti-
mated $1 billion or more that is
believed to be needed.

Meanwhile, among the most deli-
cate issucs in academia, Govern-
ment, and industry is that of foreign
students. USC’s Mel Gurstein, in-
terim dean of engineering, sees the
school’s 40% foreign enrollment as a
strength. They “serve a valuable
purpose in research,” he says, “and
it cements good relationships with
their native countries when they go
home.”

Stay on. The fact that a greater
proportion of foreign students go on
for engineering doctorates than do
U. S. students, plus the fact that
many of the foreign Ph.D.s stay on
in the U. S. to teach, is an issue that
divides some industry leaders. For

example, Intel’s Noyce says that per-
haps 25% of his company’s Ph.D.
engineers are foreign-born, and that
Intel would be “in deep trouble”
without them.

Companies and schools working
on contracts with military applica-
tions or potentials point out that
Federal laws prevent them from
using aliens on these efforts. Indeed,
IEEE gadfly Irwin Feerst says he has
induced Congress to consider an
amendment to legislation that would
require foreign-born students to re-
turn to their homeland for at least
two years after graduation to pre-
vent them from undercutting the
market for Americans seeking jobs
(see “AEA sees shortage growing,”
p. 106).

However, Stanford University’s
William Kays, dean of engineering,
notes that about half of his school’s
foreign students go on for doctor-
ates, and that a large percentage of
these stay to teach, ameliorating the
faculty shortage.

More Japanese Ph.D.s are staying
in the U.S. than formerly, Kays
adds, but most still return home,
“usually to a company that funded
them.” European and Middle East
students also tend to return home. O]

Reporting for this arficle was provided by Terry Costiow,
Wesley R. tversen, J. Robert Lineback, Linda Lowe, Tom
Moran, and Larry Waller,
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Stephen Coan

Tektronix, Inc.
Beaverton, Oregon

“If there’s a better GPIB chip than
TT’s 9914A, we haven't found it”

Tektronix evaluated many IEEE-488
GPIB chips before specifying Texas
Instruments TMS9914A General
Purpose Interface Bus Adapter.

Their choice proved correct. “The
TMS9914A has no known problems,”
Mr. Coan reports.

Saves money and space
The TMS9914A provides talker, lis-

tener, and controller all on one chip.
And all for the price of an ordinary
talker/listener. A mere $16.°

“Another nice plus is that the
TMS9914A can be used as a direct
replacement for the TMS9914,” says
Mr. Coan. “No changes are required
in its programming.”

The TMS9914A also saves board
space. It and Tl’s GPIB linear drivers
— SN75160A and SN75161A — can
be laid out with only 0.2 of an inch
between them.

Versatile and fast

Ideal for use with all popular micro-
processors and instrumentation appli-
cations, the TMS9914A provides a
flexible unambiguous interrupt
structure which separately latches all
interrupts. No lost interrupts. No
spurious interrupts at the end of an
operation.

“The TMS9914A also is faster on
the bus,” Mr. Coan states. Data rates
as high as 500K bytes per second are

possible using the TMS9914A.

Meets IEEE-488

IEEE Standard 488-1975, 1978, and
1980 revisions all can be met with the
TMS9914A from the company that
invented the integrated circuit,
microprocessor and microcomputer.
With all these advantages, it’s easy

to see why Tektronix chose the
TMS9914A.

For more information, call your
nearest authorized TI distributor.
Or write to o
Texas Instruments, [7
P.O. Box 202129,

Dallas, Texas 75220.

TEXAS INSTRUMENTS

*100-piece U.S. price,
subject to change without notice

INCORPORATED

© 1982 Tl

87225
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When it comes to stand-alone
Multi-ICE, Millennium’s 9500 family of
development tools sets the pace.

The proven winner in universal
in-circuit emulation.
There are some other big names in the
field, but Millennium has quietly estab-
lished its undeniable leadership in uni-
versal emulation. We introduced the first
universal ICE, and since then we’ve
designed and built more types of emula-
tors than anyone else in the business. So
it shouldn’t be too surprising that our
9516 integration system is leading the way
as the technology moves firmly into 16-bit
emulation—and beyond. After all, quality
and innovation are part of Millennium’s
long established winning tradition.

The speed and efficiency
of real-time Multi-ICE.
Just think of it. No more “wait
states.” We’re the only company
offering real-time universal
emulation all the time. Whether
or not the memory is mapped.
That'’s one good reason no one
can catch us. Here’s another.
Millennium’s 9516 allows you to
emulate up to four different 8 or
16-bit microprocessors simulta-
neously. That means debugging
systems is a lot quicker. And
MOst Major MiCroprocessors are
fully supported with cross-
software and emulators:
78001702, 8086, 8088, 68000;**
8048/49, 8021/41, 8080, 8085,
8051**, Z80A, 6800, 6802,
6801/03, 68B09, 68BOSE.

Powerful
stand-alone analysis tools.
When it comes to analysis capability,
we really sprint ahead of the pack. Our

* *available soon
*ICE s a trademark of Intel Corporation, PDP-11 and
VAX are trademarks of Digital Equipment Corporation.

= GOULD

Electronics & Electrical Products

/ Circle 113 on reader service card

9516 offers unlimited software break-
points, and the extent of our capabilities
in simple, complex, super and global
breakpoints leaves the others in the dust.
And Millennium provides so much more
trace capacity and proficiency, well, it’s just
no contest. What’s more, all of this anal-
ysis capability can be applied to up to four
microprocessors at once. Without giving
up a thing.

No-strain operation.

Millennium’s 9500 family of development
tools is the easiest to use and the easiest

to learn on the market. That’s no accident.
We designed them with the operator’s
real-live needs and environment in mind.
Aside from the advantages of universal,
real-time, stand-alone emulation, there are
some pretty impressive features that make
a design engineer’s life easier. Features like:
soft keys and extensive human interface
qualities—including a guided menu tree,
full structured language capabilities and
an on-line user’s manual. It’s easy to see
how our 9508 and 9516 have won their
reputation as the most user-friendly
systems around.

CHALLENGE US.

We'd love the chance to show you what
our 9508 and 9516 integration stations can
do.Team up with your PDP-11,* VAX}*
minicomputer or development system. Or
better yet, let us show you head-to-head
just how we outdistance the competition.
We’re only a phone call away: (800)
538-9320 Toll Free. (800) 662-9231 in
California. Gould Inc., Millennium
Instruments Division, 19050 Pruneridge
Avenue, Cupertino, CA 95014.

GOULD MILLENNIUM

The standard by which everyone
else measures universal emulation.




Iinnovative circuit
design and advanced
laser wafer trimming
bring you the first
monotonic, monolithic
16-bit DAC.

We made it first!

Our new AD7546 is
a l6-bit, voltage
output D/A
converter
that’s mono-
tonic to 16 bits
over temperature.
It features fast settling time (10us to
1/2LSB), unipolar and bipolar operation,
and low power consumption (S0mWw).
It has an on-chip latch for easy uP inter-
face, and even an output deglitching
switch synchronized to the latch-enable
signal.

And we can deliver itl

By using a novel circuit design and
our exclusive laser wafer trimming tech-
nology—the only proven way to cost-
effectively manufacture ADCs and DACs
—we've also made the AD7546 a real
high-volume production component.

Ifyou want the high reliability, compact
size, and low cost (as low as $19in 100's)
of a true monolithic 16-bit DAC, you
want it from the recognized leader in IC
converter technology.

For more information and the full
specifications on this advanced new DAC,
contact Don Travers or Doug Grant at (617) ¥
935-5565, or write Analog Devices, Inc., The AD7546.

PO. Box 280, Norwood, MA 02062. The First Monolithic
16-Bit DAC.

ANALOG
DEVICES

Analog.
Atthe cutting edge
of technology.

Analog Devices, Inc , One Technology Way, Norwood. MA 02062, Headquarters (617) 3294700, Califormia (714) 842-1717. (408) 947-0633. liinors {312} 653-5000;
Ohio' [614) 764-8795; Pennsylvania (215) 643-7790; Texas {214) 231-5094. |713) 664-6704; Washington {206) 251-9550, Belgium 031/37 48 03, Denmark 02/84 58 00, France 01/687 34 11; Holland: 016/20 51080;
Israel 052/28995, ttaly 02/68 98 045, Japan: 03/263 6826, Sweden 08/282740; Switzerland 022/3157 60, United Kingdomn 01/941 0466, West Germany 089/514010

Circle 114 on reader service card



Probing the news

Data communications

Burroughs embraces token passing

Joining IBM in touting such local-network access control,
the company calls its scheme the same but different from rival’s

by Harvey J. Hindin, Communications & Microwave Editor

Burroughs Corp. has joined Interna-
tional Business Machines Corp. on
the side of token passing as a local-
network access-control scheme.
With that move, the two top earners
in the computer mainframe industry
during 1981 have now lined up
behind token passing, although Bur-
roughs, like IBM, whose preference
was made known by key personnel,
has not yet officially announced its
endorsement.

The Burroughs scheme, to be
described at Electro/82 in Boston
next week, spices the race among
mainframe houses to scrve the large
user demanding that its data-gener-
ating and -receiving cquipment, of-
ten supplied by more than onc ven-
dor, be accommodated by a local
network. Also, it is imperative for
computer makers like Burroughs and
IBM to offer a local network to estab-
lish positions in officc automation
and data communications.

Robert M. Grow, manager of net-
works engincering at Burroughs’
Danbury, Conn., operation, will tell
his Electro audience that the compa-
ny’s patented “timed-token” ap-
proach “is cntirely the same but
totally different™ from the 1BM tech-
nique [Electronics, April 7, p.37].
Though different in implementation,
the two schemes arc alike, he
explains, because the two companies
have similar needs and desires. “We
arc both targeted to the same basic
requirement, which is the ability to
efficiently integrate voice, data, fac-
simile and all those other things on a
local network,” Grow says.

The Burroughs protocol, like
1BM’s, is adaptable to either a physi-
cal ring network or its logical and
electrical equivalent. Moreover, ac-

Electronics /May 19, 1982

cording to Grow, certain portions of
the Burroughs protocol are bcing
included as options in the Institute of
Electrical and Electronics Engincers
Local Network Standards Commit-
tee's token bus protocol, as well as in
the token ring protocol.

Like IBM, Burroughs is concerned
with accommodating both voice and
data on its network and makes provi-
sion for different scrvice classes. For
Burroughs, this means three classes
of service with a priority relationship
among them. The reason for three
classes is to guarantec bandwidth
when it is needed, say, simultaneous-
ly handling 64-kilobit voice service
and cither interactive or batch pro-
cessing. All this is accomplished by
adjusting the load that the network’s
work stations
can put on the
network at any
instant. In this
approach, trans-
mission is con-
trolled by the
class of service
that the user’s
work station has
and the net-
work’s obscrva-
tion of how long
the token is tak-
ing to rotate.

Since there al-
rcady are a vari-
cty of ways to
set up the details
of a token-pass-
ing protocol
[Electronics,
May S, p. 151],
only some of
which have been
tested or simu-
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lated in software form, it is no sur-
prisc that Burroughs and IBM part
company at the implementation lev-
el. “The networks differ in what
areas they are more deterministic,”
Grow says. “Theirs tends to be more
precmptive in bandwidth, while ours
is, as the I1BM pcople describe it,
more the reservation type.” The
basis for cither the precemptive or
reservation approach to bandwidth
allocation is simply the problem of
limiting demand so voice can be cffi-
ciently carried by the digital data
packets that destroy spcech continu-
ity as they bounce around the ring.
Burroughs, 18M, and Xerox Corp.,
with its local network based on a
collision-detection access procedure,
have spent a lot of time figuring out

INTERNATIONAL RESOURCE OEVELOPMENT
YANKEE GROUP

VENTURE OEVELOPMENT

FROST & SULLIVAN

1962 Wb dosd  1eeb  T%8R  'w87  1%eR 1989 1990
A

Growth galore. Though they use different criteria, four major market
research firms agree that local networks —some of which will use a
form of token passing—will be a big business in the next eight years.
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HEWLETT
PACKARD

Desktop & Mini
Computer Products

SAVINGS ALL MODELS

98458/C 9836A HP1000L
9835A/B 9826A w/Winchesters

CALL OR WRITE
FOR FREE CATALOG

digisal resouraoes ina.

Box 23051 Portland, OR 97223 USA
503-246-0202
International Sales Telex 360-143
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TELEPHONE
COUPLING
TRANSFORMERS

NOW AVAILABLE TO
COMPLY WITH NEW
FCC PART 68

Low Profie
PC
Construction
DESIGNED FOR
VOICE/DATA
TELECOMMUNICATIONS
Request Engineering Bulletin F232 and
Complete Catalog on your Letterhead

Complete line of
AUDIO - POWER
COMMERCIAL - MIL
Transformers

IMMEDIATE DELIVERY
FROM DISTRIBUTORS

MICROTRAN

COMPANY INC
145 € Mineola Ave Valley Stream N Y 11582
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how to accommodate voice. Xerox
has gone public with its thoughts on
this subject [Electronics, Dec. 15,
1981, p. 44] but 1BM has only talked
informally about *“a central box
which does allocation of circuits for
voice,” according to Grow. Simply
put, both Burroughs and 1BM need to
be able to throttle the synchronous
or voice calls as necessary. This will
be done much the way a private
branch exchange does the job—
using a technique known as blocking
so that a call simply cannot be made.

The operation of the Burroughs
timed-token protocol has been neatly
summed up by Thomas J. Harrison,
manager of advanced software engi-
neering technology at IBM in Boca
Raton, Fla., in his Electro/82 paper
on the progress of the IEEE commit-
tee. A set of stations on the ring is
guaranteed a certain percentage of
the maximum number of bytes that
can be transmitted on a rotation of
the token around the ring. Moreover,
due to the presence of what is known
as a token-holding timer on the ring,
the maximum rotation time (maxi-
mum bytes allowed per rotation) is
fixed. The maximum number of
bytes allowed is equivalent to the
bandwidth of the ring. As Burroughs
has it, one synchronous and two dif-
ferent asynchronous classes of ser-
vice—number of bytes that can be
transmitted in a given time—are
allowed.

A synchronous station (the most
important priority) may transmit up
to a predetermined number of bytes
whenever it has the token. By know-
ing the maximum number of such
stations and their limitations on
bytes that are allowed to be trans-
mitted, as compared to the band-
width, a minimum bandwidth per-
centage can be guaranteed and
shared by each station.

Sharing leftovers. Any remaining
system bandwidth, plus any that the
synchronous stations arc not using, is
shared by stations in the two asyn-
chronous classes. This allocation is
based on a simple assignment and
counting scheme—the station can
transmit only if there is a space for
transmission in its bytc quota.

According to Harrison, the differ-

ence between the two asynchronous
classes is one of priority. Thus, under
heavy transmission loads, some asyn-
chronous stations may not receive a
fair share of what is nominally
assigned to them. This depends on
their position in the logical ring. But,
again according to Harrison, short-
changes are not much of a problem
since the service requirement for this
lowest class of service is defined to
be noncritical.

Harrison will also say that
“broadband transmission schemes
are not applicable to the ring token-
passing network.” It is no wonder
then that the 4-megabit-per-second
IBM token-passing network is a base-
band scheme, as Burroughs’ first
product will be. According to the
proposals now before the 1EEE com-
mittee, such a network could be
implemented in a 150-ohm shiclded
twisted-pair cable or a 75-Q coaxial
cable system.

Unlike 1BM, which has published
test results showing that its token
scheme can function at 4, 8, or 16
Mb/s, Burroughs has released no test
data. It will only say, in Grow's
words, that the protocol “is suitable
for implementation over a broad
range of speeds.” It seems clear,
however, that once a product is
forthcoming from Burroughs, it is
likely that the speeds accommodated
will be similar to those that I1BM can
handle. IBM feels that 4 Mb/s is
quite enough for now and, as men-
tioned earlicr, both companies are
looking at the same market.

There is yet another development
to come. The reliability of a token-
passing protocol is always open to
question since the all-important to-
ken recovery in the event of a crash
is difficult. For its part, I1BM has
made much of its protocol reliability
and has spent much time verifying
its software at the I1BM Zurich
Rescarch Laboratories in Switzer-
land. By contrast, Grow would not
comment when asked what has been
done to check the behavior of the
Burroughs protocol. He did say that
recovering from the loss of the token
“is a simple procedure involving
what amounts to each station on the
ring bidding for the token.” In this
approach, the station with the high-
est address simply generates the new
token. a
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Technological leadership.

Open up European applications with
Motorola VDE-approved optocouplers.

If you've been production-stymied by lack of
optocouplers specifically designed for European
import — Motorola now has the answer. The
MOCG600A series that meets creepage and clearance
distances in VDE specs.

This much-sought-after designation, similar to
the USA’s UL stamp, demands that stringent
acceptance criteria in coupler construction,
materials, conductor separation and environmental
testing be met before approval is granted.

Motorola has a 6-pin DIP package that meets
a variety of VDE safety classifications from
appliances to alarms...radios, TV, games, organs,
manufacturing/processing machines, electrical

> CTR% | BV
Transistor Output
MOC601A 10 30
MQOC602A 20 30
MOC603A 50 30
MOC604A 100 30
Darlington Output
MOC622A 100 30
MOC623A 300 30
MOC624A 500 30
MOC625A 1000 30
~ Series | IFTmA VpRM Voits
Triac Driver Output
MOC633A 30 400
MOC634A 15 400
MOC635A 10 400
Zero-Crossing Triac Driver Output
MOC640A 30 400
MOC641A 15 400

trains, electromedical and telecommunication
equipment, railroad signals, fire and burglar alarms.

The MOC600A series fills the needs for European
design in the same, standard package that contains
our other leading-edge coupler technology — Triac
drivers with and without zero-crossing, 7.5 kV
isolation, UL-recognition, and unique, electrically
and mechanically-stable innermolds.

Contact Motorola Semiconductor Products, Inc.,
P.O. Box 20912, Phoenix, AZ 85036 for data on
couplers with more for European

Innovative systems
through silicon.

@ MOTOROLA INC.

( B B G U B A B D GE D S B B -
TO: Motorola Semiconductor Products Inc., P.O. Box 20912, Phoenix, AZ 85036.

Please send me information on VDE-approved couplers. i
119 ELEX 5/19/82
Name
Title Telnfl 11 &
Company
Address
City
LState ZIP
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Instruments

Disk-drive boom opens new market

New companies lead the way in development of testers

that perform a variety of checks semiautomatically

With disk-drive sales soaring and no
end in sight, a number of small com-
panies are betting their futures that
testing these drives will be a lucra-
tive way to ride the coattails of the
boom. Testing floppy- and Winches-
ter-disk drives has always been a
narrow nichec for a few firms, and
now they are broadening their mar-
keting and product lines. At the
same time, new companies and
research and development houses are
looking to cash in.

The increasing interest stems from
several factors. The sheer number of
drives already in the field and being
shipped obviously means more
breakdowns. A heavier emphasis on
reliability, coupled with the elevat-
ing cost of shipping and reworking
faulty devices, makes testing a cost-
effective way to prevent defective
units from leaving the factory. “The
value of drive testing increases
directly with the number of drives in
the field,” notes Steve Mattos, who
heads testing at Seagate Technology,
Scotts Valley, Calif.

In past years, manufacturers have
relied on in-house equipment and

by Terry Costlow, Costa Mesa bureau

which have been around for years,
and automatic testers. However,
most agree that the new generation
of testers consists of microprocessor-
based equipment designed to per-
form a wider varicty of tests with a
minimum of user intervention.

The systems check tasks like seek,
read, writc, and head movement. In
the read scction, common tests may
include alternate reads, rcad-after-
write recovery time, and read with a
pattern. Criteria in such tests
include timing and accuracy.

While all the firms in the market
obviously feel it will be lucrative,
they are Icery about estimating total
market value, although $10 million
is generally considered a generous
total for 1981. In contrast, seven-
month-old Qubex Associates Inc. of
Santa Clara, Calif., predicts $15
million for 1983.

“Our original analysis told us not
to get into the market,” recalls Rob-
ert Koontz, president of Cambrian
Systems Inc., a Westlake Village,
Calif., firm that, despite the warn-
ing, stepped in to broaden its product
line of cquipment for the disk indus-

simple drive exercisers
and oscilloscopes, equip-
ment also used by many
systems houses and origi-
nal-equipment manufac-
turers for incoming tests.
The new firms say they
offer a cheaper way to
handle these operations
with a2 minimum invest-
ment also of time, offer-
ing quicker auditing with
more complete results.
Everyone has his own
version of the difference
between dumb exercisers,

118

Looking ahead. At Qubex Inc., founded by Donald W.
Kelley, left, Michael Juliff, and C. T. Cheng, not shown, the
prediction is for a market worth $15 million next year.

try. “But in the first 60 days, we
excceded our first two years' sales
projections.” Two years after that
initial entry, the firm is still trying to
figure out how to analyzc the market
potential of what has to be ranked a
primary product.

One of the first companies to enter
the ficld was Applied Data Commu-
nications, Tustin, Calif., which came
out with a desk-sized setup for test-
ing floppy-disk drives in 1974,
Applied Data’s entry was unplanned.
“We backed into it because we had
no way to test our own floppies,”
remembers president Pat Kane. Now
the linc is the hallmark of the $5
million company’s sales.

More carefully. New firms across
California are now entering less hap-
hazardly. The first product from Bri-
kon Inc. in Laguna Hills was a Z80-
based family of portable floppy-
disk-drive testers priced between
$1,980 and $3,650, whereas Qubex
Associates is targeting Winchester-
disk drives with its new 30-pound
box —a $10,950 unit with five micro-
processors [Electronics, April 7,
p. 239]. Pioncer Research Inc. of
Santa Monica has made a variety of
equipment for disk manufacturers,
but moved into intelligent testers
with its $3,795 Qualifier early this
year. Applied Circuit Technology, a
Brea R&D house that designed Sea-
gate’s cquipment, has recruited a
marketing stafl and plans to sell its
cquipment to other manufacturers.

With the exception of Applied
Circuit Technology, all those compa-
nics feel their products fit the needs
of a varicty of users. Qubex presi-
dent Donald Kelley estimates the
breakdown for his products is about
25% to drive manufacturers, 60% to
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GENERAL
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Sales Offices USA: CA, 213-322-7745 or 408-496-0844; FL, 813-577-4024;
GA, 404-588-1375; IL, 312-981-0040; IN, 317-872-7740 or 219-291-0585;

M1, 313-391-4070; MD, 301-269-6250; NH, 603-424-3303; NY, 516-733-3107; TX, 214-934-1654;
EUROPE: London, 01-439-1895; Munchen, (089) 27 24 049; Paris, (1) 365 72 50;

ASIA: Hong Kong, (5) 434360; Tokyo, (03) 473-0281.

...That's what you can expect
from our ROM family.

Uncompromising attention to detalil,
including quality levels of 650 PPM,
plus state-of-the-art technology
give General Instrument 16K, 32K
and 64K ROMs the reliability and
service that proves itself with every
performance.

What's more, our QTP (Quick Turn-
around Production) program guar-
antees “volume production” in 4 to
6 weeks, a service made possible
by the size and scope of our world-
wide facilities.

Naturally, as the industry’s largest
manufacturer of masked ROMs, we
can afford to be price-competitive.
In other words, our ROMs will give
you quality and service at low cost.
Isn't that the name of the game?

The RO-3-9364 64K ROM, very
latest in our memory family, is ideally
suited for CPU memory applications.
Fabricated in our advanced silicon
gate process, it provides the best
combination of high performance,
large bit storage and simple inter-
facing. It's edge-activated, allowing
a maximum access time of 300ns
with low power dissipation. And it's
compatible with the MK 36000.

It makes good sense (and dollars,
too) to use General Instrument
ROMs. Consider the advantages —
quality, service, price and don't
forget our ROMs are pin-compatible
replacements for your EPROMs too!
Call the Microelectronics Division,
office nearest you for more informa-
tion and assistance.

We help you
compete.®
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CMOS Gate Array
and
Bipolar Master
Slice Technology

STC Microtechnology offers rapid
product development cycles, simplified
design methods and competitive
pricing structures for semi-custom LSI.

CMOS Gate Array
- Advanced silicon gate two-level-
metal technology
- 300-block & 960-block
configurations
- Totally automatic placement and
routing
Bipolar Master Slice
- 'Macro Cell’ design approach (Op
Amp, VCO, Comp Macros
available)
- =igh-speed technology
- Easy-to-use design layout sheets

Take advantage of Microtechnology'’s
total in-house capability---from design
through final testing---for fast
engireering turn-around time.

For more information, call Lori Hiatt at
STC Microtechnoiogy; (303) 673-4307.

She can help you put CMOS gate array
or bipolar master slice in your products.

Ele

MICROTECHNOLOGY
A Subsidiary of Storage Technology Corporation

2270 South 88th Street / Mail Drop G1
Louisville, Colorado 80027
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OEMs and systems houses, and 15%
to field-service companies.

Systems houses agree that they
arc prime targets. One system inte-
grator, which goes through 500 flop-
py- and 300 Winchester-disk drives
each month, says incoming testing is
mandatory. “At this volume, it will
pay for itself in just onc or two
months,” says an official of that
company describing his $14,000 au-
tomatic tester from Applied Data.

Look afield. Testing outfits are
also eycing the increasingly impor-
tant ficld-scrvice market [Electronics,
April 7, p. 110]. Although Applied
Data and Cambrian believe their
units are best suited to depot-level
work, the others note that portability
of their testers permits field work
as well. A recent wrinkle now com-
mon to most products, which should
be a big plus, is a single tester that
checks a variety of drives using the
same interface.

Even though these two areas of
demand appear to be ready for quick
and simple machines to audit quali-
ty, some drive manufacturers are
hesitant to embrace commercially
available units. Those who have
developed their own systems did so
to get around the slower throughput
they claim they have cxperienced
with the systems produced by the
independents, most of which test
drives sequentially rather than in
parallel. Other drive makers claim
the commercial units are simply not
reliable enough to test the output of
two daily shifts over the long haul.

Maker’s response. The vendors
counter that their products will hold
up, but as for parallel testers,
Applied Data’s chief engineer, Jerry
Ruoff, notes they will inevitably cost
more. “Wec can get multiple data
paths [for parallel operation}, but it
will double the complexity of the
system, and it takes more complex
programming, too,” he explains.

The relatively costly system used
by Scagate bears this out. A basic
system listing for $150,000 will test
10 drives at once, with easy expan-
sion to 100. Applied Circuit Tech-
nology feels this product will fit the
manufacturers’ needs better than a
number of lower-priced units. O
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NEC NEWSCOPE

Standard-B INTELSAT earth station at Cancun, Mexico

STANDARD-B L B

¥

EARTH STATION A
COMPLETED WITHIN ' G
TWO MONTHS

nly two months were allotted
for the construction of the
Standard-B INTELSAT earth

station at Cancun, Mexico. NEC met
this tight schedule and helped the
Mexican telecommunications authority
prepare for the "North-South Summit”
held in October, 1981.

Although Mexico already had two
Standard- A INTELSAT earth stations—
also supplied by NEC—the new station
was needed to handle the large volume
of communications traffic generated by
the conference, which was attended
by over twenty heads of state.

NEC is the world's No.l supplier of
INTELSAT earth station systems, with
156 supplied on a total plus partial
system supply basis as of November 30,
1981. When DOMSAT, TVRO, IN-
MARSAT/MARISAT, higher frequency,
transportable and mobile stations are
also included, the total supply figure is
513 on a total plus partial system
supply basis.

Satellites and onboard equipment
have also been manufactured by NEC.
Among these are most of Japan's
applications satellites and all scientific
satellites and, in collaboration with the
Hughes Aircraft Company, the trans-
ponders of the INTELSAT IV and IV-A
satellites now in orbit. Moreover,

a recent NEC achievement, 20/30GHz
and 30/35GHz transponders, promises
to relieve the frequency congestion
that exists in lower frequency satellite
communications.
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NEC-EQUIPPED

NEW STAND-AIONE 8-BIT

CRAFT DIVES TO

MICROCOMPUTER USES LESS POWER

RECORD DEPTH

y reaching a depth of 2,008

meters, a deep submergence

vehicle has set a new Japanese
diving record.

The Shinkai 2000, built for the Japan
Marine Science and Technology
Center, is 9.3 meters long, 3 meters
wide, and weighs 24 tons. Its globular
pressure hull is made of 3 cm thick
super-high tensile strength steel to
protect two pilots, one researcher, and
electronic equipment from extreme
water pressure.

NEC was responsible for integrating
the control console of the Shinkai 2000.
NEC also supplied underwater tele-
phones, altitude/depth sonar, forward
obstacle avoidance sonar, acoustic
direction finders, a transponder and
an emergency pinger.

The 1,553-ton support ship was also
NEC equipped, with a precision depth
echo sounder, high resolution side-
scan sonar, and underwater telephones.

The Shinkai 2000 will be used to
collect data for prediction of under-
water earthquakes, to study deep sea
plants and animal life in Japanese
waters, and to explore for mineral re-
sources within the deep sea bed.

new CMOQOS stand-alone 8-bit
microcomputer contains all the
necessary functional blocks:

1 k byte ROM, 64 byte RAM, 27 [/O
lines, on-chip 8-bit
timer/event counter,
and clock generator.
Compatible with
industry standard
NMOS 8048 and
8748 products, the
CMOS pPD80C48
reduces power
consumption signifi-
cantly. And its "Halt"
and "Stop” modes ;
further augment power conservation.
In the "Halt” mode, internal clocks
and logic operations are discontinued.
The oscillator, however, continues to
function and all internal logic and

control status prior to “Halt” mode
engagement are maintained. Power
consumption under this mode is less
than 10% of that during normal oper-
: ation and less
than 1% of the
power needed
for the 8048
operation.
The "Stop”
mode saves
even more
power by
S discontinuing
MW oscillator oper-
- : ation and re-
taining only the contents of the RAM.
The pPD80C48 may also be
employed together with other CMOS
devices including [/O expander
pPD82C43 and memories.

TELECONFERENCES GO BETTER

WITH NETEC-XI

nhanced teleconferencing is pro-
mised by NETEC-X1, a television
interframe codec that converts
NTSC color television signals with
audio into low bit rate digital signals
of 1.544Mbps.
NEC's new product has a data com-
pression ratio as high as 1/40th of
the conventional rate, so transmission
cost is greatly reduced. In spite of
this, NETEC-X1 reproduces pictures
with excellent quality. The essential
feature of the system is that it trans-
mits only the difference between two

picture frames through a unique inter-
frame coding.

On the audio side, the system uses
a broader band for signal transmission
than that of telephones, so that subtle
vocal nuances can be discerned.

The NETEC-X1 can also be con-
nected with coaxial PCM transmission
links, terrestrial digital microwave links
and TDMA satellite links.

NETEC-X1 applications other than
teleconferencing include educational
television, traffic or security control
and remote medical diagnosis.

NEC

Nippon Electric Co,Ltd.
PO Box 1.Takanawa . Tokyo,Japan



‘I believe the CRT 9007 VPAC™
is one of the most important
developments in CRT system design
in the last decade.”

Paul Richman, President, Standard Microsystems Corporation

The next generation of IC video processor/control- (] Variable speed partial page smooth scroll

lers for CRT systems is here. The new MOS/VLSI operation in both directions.

Video Processor and Controller (VPAC™) from [0 Double height/double width data row display.
Standard Microsystems provides the most powerful [ MyJtiple memory contention schemes permitting
CRT Controller available, reducing both the an efficient tradeoff between processor and dis-
hardware and software required for video control. play system access to memory.

The CRT 9007 VPAC™ represents an evolution in

display—system design. OO Flexible attribute handling,

It provides a long list of distinguishing features: O Flexible video timing circuitry to enable
O Versatile software implementations to help ease operation with a wide variety of CRT monitors.
the processor software burden. [ Split screen operation.
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These represent only seven of the over

development and how it can help put you ahead of
twenty functions the CRT 9007 VPAC™ performs your competition, call or write us today. We're
within the CRT system. For a complete list and Standard Microsystems, A
detailed technical data on this important the one to watch. f

STANDARD MICROSYSTEMS

35 Marcus Boulevard, Hauppauge, NY 11788/516+273-3100
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UPPLY COSTS BY HALF

USE MITEL ISO-CMOS™MD745C...
OCTAL INTERFACE SERIES AND REMEDY THOSE
POWER DISSIPATION HEADACHES.

Mitel 74SC...Octal Interface series
brings enormous cost savings to
your application by slashing
power dissipation right
down to the bone. Reduced
dissipation allows smaller,
low cost power supplies,
increased packing density,
and the elimination of fans
and cooling systems.

Mitel ISO-CMOS Octal
Interface circuits give an immediate
plug-in advantage. Each replacement

of a 74LS device with a TTL com-
patible MD74SC series compo-
nent dramatically reduces
quiescent dissipation, from
hundreds of milliwatts

to micro-watts. Mitel
ISO-CMOS technology
allows this power saving,
while maintaining propa-
gation delays similar to Low
Power Schottky with outputs
capable of driving in excess of 5
standard TTL loads.

A wide selection of functions combined with a choice of pinouts
are available to suit your design needs. For bus oriented designs, MD74SCS..types
offer pinouts which simplify board layout.

MD 74 SC 137 1 of 8 Inverting Decoder with input latches
MD 74 SC 1381 of 8 Inverting Decoder

MD 74 SC 139 Dual 1 of 4 Inverting Decoder
MD 74 SC237 1 of 8 Decoder with input latches
MD 74 SC238 1 of 8 Decoder

MD 74 SC239 Dual 1 of 4 Decoder

MD 74 SC 240 Octal Inverting Buffer

MD 74 SC 241 Octal Buffer

MD 74 SC 244 Octal Buffer

MD 74 SC 245 Octal Transceiver

MD 74 SC 373 Octal Transparent Latch

MD 74 SC 374 Octal D-Type Flip Flop

MD 74 SC 533 Octal Inverted Output, Transparent Latch
MD 74 SC 534 Octal Inverted Output, D-Type Flip Flop
MD 74 SC 540 Octal Buffer

MD 74 SC 541 Octal Buffer '

MD 74 SC 545 Octal Inverted Output, Transceiver

MD 74 SC 563 Octal Inverted Output Transparent Latch
MD 74 SC 564 Octal Inverted Output, D-Type Flip Flop
MD 74 SC 573 Octal Transparent Latch

MD 74 SC 574 Octal D-Type Flip Flop

When you specify Mitel MD74SC...Octal Interface Series, you get the world-wide service of
stocking distributors backed up by Mitel sales and application support. Ready availability is ensured
by licenced second sources. Get in on the savings. Contact your local Mitel sales office.

MITEL SEMICONDUCTOR

United States: 2321 Morena Bivd., San Diego, California, 92110.
Telephone (714) 276-3421. TWX: 910-335-1242.
1223 Westchester Pike, Haver town, Pennsylvania, 19083.
Telephone (215) 449-5556. TWX: 510-662-6653.
14330 Midway Rd., Dallas, Texas, 75234.
Telephone (214} 387-5581. TWX: 910-860-9263.

P.O. Box 13320, 360 Legget Drive, Kanata, Ontario, K2K 1XS.
Telephone (613) 592-5630. TLX: 053-3221.

Europe: 33/37 Queen St., Maidenhead, Berkshire, Engl
Telephone 0628-72821. Telex: 51-849-808.
Bredgade 65A. 2nd Floor, 1260 Copenhagen K, Denmark
Telephone (01) 134712. Telex: 19502.

Young Ya Industrial Building,

Block A&C, 16th Floor,

381-389 Sha Tsui Rd., Tsuen Wan, Hong Kong,
Telephone 0-463641-6. TLX: 34235,

BUILDING BETTER COMMUNICATIONS
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Canada:

TM Trad k of Mitel Corp
Copyright 1982 Mitel Corporation



“Old Reliable” introduces a
powerful new microprocessor.

RCA’s new 1805 gives
you all the 1802 features
plus a whole lot more.

The CDP1805 microprocessor
uses the register-based architecture
of the most popular CMOS micro-
processor in history: the 1802.

It's a direct plug-in replacement
forthe 1802 and 1802A, butits design
enhancements give you even better

performance. You get a64-byte RAM
for program instructions or data, 22
additional instructions, an 8-bit pre-

RCA Solid State headquarters Somerville NJ Brussels Sao Paulo Hong Kong

settable down-counter with adivision
by 32 prescaler, event counter mode
and pulse width mode.

Our other new microprocessor,
the CDP1806, has everything except
the RAM. Both are capable of 4 MHz
clock, while using less than 25 mW
from a 5V supply.

You'll achieve significant chip
count reductions, and save exe-
cution time and memory space.

For example, the call and return
instructions execute four times faster
than the routines on the 1802A. And

four new instructions provide direct
16-bit data transfer between internal
registers and external memory.

These new microprocessors are
supported by a large and growing
family of I/O devices, RAMs, ROMSs,
high-level languages and develop-
ment systems. Plus full technical
support from the people at “Old
Reliable.” And remember, we're the
people who invented CMOS.

For more information, contact
any RCA Solid State sales office or
appointed distributor.

Circle 128 on reader service card




A SPECIAL REPORT

Semiconductors face
worldwide change

hen, back in 1980, Jerry Sanders, chair-
W man of the board of Advanced Micro

Devices, coined his now-famous metaphor,
“Semiconductors arc the crude oil of the '80s,” pre-
sumably he mecant that those who controlled the pro-
duction of semiconductor technology could wield
immense power over the industrial destiny of the
world, just as OPEC held a vise-like grip on the indus-
trialized nations of the West.

It was said at a hcady time, when semiconductors
were riding high, vanquishing traditional mechanical
technologics one by onc and seeming to grow at a rate
that was accclerating and limitless.

But then semiconductors ran into rough economic
scas. Buffeted by a prolonged rccession, wracked by
international battles for market share, restrained by

Electronics /May 19, 1982

high interest rates and cver-expanding capital costs,
over the last year and a half the industry has been
marked by dwindling profits, shifts in competitive
lineups, and consolidation by merger and acquisition.

But the cternal optimism and faith in the future of
the industry has not gone away. Recent economic
signs indicate that the worst of the recession may be
over. And the number of new start-ups that continue
to spring up attests to the firm belief of the industry’s
entreprencurs in its future growth.

Thus, 1982 will be remembered as a watershed year
for the semiconductor industry. There are technologi-
cal, economic, and political forces at work that will
bring many changes. Therc may be shakeouts and
rcalignments, but as this special report shows, San-
ders’ description is still appropriate.
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SPECIAL REPORT

Recession appears to be ending,
but some anxiety persists

Semiconductor industry analysts see
sharp gains, but top managers face
recession woes and competition
from captives and Japanese giants

Ithough the semiconductor
\ industry has suffered
through a tough year,

5

prospects for the fu-

ture are bright and

brisk. Estimates by
market analysts at

Merrill Lynch and

Motorola indicate

worldwide sales this

year will grow by 12%
in contrast with last
year’s 5% drop; the Rosen
Electronics Letter predicts a
25% rise in U.S. and European semiconductor ship-
ments during the 1982-83 period; and Dataquest’s
researchers foresee worldwide semiconductor sales soar-
ing from $14.1 billion in 1980 to over $58 billion by 1990
(see figure on opposite page). There’s substantial growth
ahead —but for whom?

In the coming year, companies in the U. S.—and still
more so in Western Europe—face a number of serious
challenges to their continued growth and even cxistence.
Is the recession ending, or will the second half of 1982
repeat last year’s dismal showing? At the end of 1981,
semiconductor equipment manufacturers noted that
their 1981 sales would have collapsed without orders
from U.S. captive firms and Japanese semiconductor
houses. With their additional capacity, how much busi-
ness will captive suppliers withdraw from merchant ven-
dors? The Scottsdale, Ariz., market research firm, Inte-
grated Circuit Engincering Corp., reports that captive IC
production in the U.S. will grow by 12% in 1982 to
reach $3.3 billion while merchant IC sales will rise about
7.5% compared with its pre-1981 22% annual boosts. It
also bothers merchant suppliers that the captives could
join them on the open market.

Also, of course, the growing threat of Japanese compe-
tition is on the mind of every U. S. semiconductor execu-
tive as Japan races ahead with its plant expansions at
home and in the U. S. Further, with its domestic market
softening and sales of its consumer products and small
computers sagging, Japan will aim harder at its export
targets in Europe. American firms are also concerned
that price erosion, which plagued the memory market,
could occur in logic and microprocessor chip sales and
blight their long-awaited return on their investment.

But perhaps the greatest challenges to U. S. semicon-
ductor manufacturers lie in the areas of money and
manpower. Capital costs for increasingly sophisticated
semiconductor fabrication and test equipment are soar-
ing, while, at the same time, interest rates on the neces-

by Howard Bierman, Managing Editor, Technical
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sary loans are not diminishing. Today, for instance, it
takes around $60 million to set up a 64-K random-
access-memory manufacturing facility—and all for a
product at this point barely verging on profitability.
Finding experienced, competent semiconductor de-
signers and production help to staff such a facility is the
other great difficulty. Indeed, the current scarcity of
engineering and technical talent, when coupled with the
current cutbacks in rescarch and development expendi-
tures, could tumble North American semiconductor
technology from its long-held position as world leader.

Uncertain recovery

“Ask three semiconductor marketing managers if the
recession is over and you’ll probably get three different
answers,” claims James Bagley, senior vice president of
Applied Materials Inc., Santa Clara, Calif. Bagley, who
travels widely and is in daily contact with prospective
buyers of Applied Materials’ semiconductor manufac-
turing equipment, explains that some will argue that
little change will occur before early 1983, others see the
nation’s economy as well as the semiconductor industry
picking up in a few months, and the most optimistic
believe the recession is already over.

“The semiconductor recession is not a stand-alone
event,” points out Irwin Federman, president of Mono-
lithic Memories Inc. of Sunnyvale, Calif. “It is related to
the global economy. We have reason to believe that 1983
will be a reasonably good year.”

Everyone wants to see an upturn soon, asserts Harold
L. Ergott Ir., president and chief executive officer of
Mostek Corp., Carrollton, Texas (now owned by United
Technologies, Hartford, Conn.). But in his opinion, it
will probably be the first half of 1983 before the demand
finally builds to the point where he will be ready to
declare the slump “officially over.” He claims, however,
that Mostek is still spending as it had planned to do for
R&D since “we've decided a recession is not the time to
slacken off.”

Also among the least hopeful is Robert Penn, presi-
dent of American Microsystems Inc. of Santa Clara,
Calif. (now owned by Gould Inc.). “I haven’t seen any
signs that the semiconductor market will solidify soon,”
he states. “We are saying that the end of the recession
will come at the end of 1982.”

Skepticism even about the positive markct indicators
is widespread. A marketing vice president of a major
semiconductor firm (who requested anonymity) com-
mented, “Yes, orders are up and book-to-bill ratio has
been improving. But when I go home at night and turn
on the news, I can’t figure out why. There is no real
improvement in thc economy and therefore no real rea-
son for our business to be up unless customers are finally
running out of product and being forced to reorder. But
this does not mean an end to the recession.”

Similar doubts are expressed by John R. Finch, vice
president and general manager of National Semiconduc-
tor Corp., also of Santa Clara. “We've seen some signs
of the market awakening, but I can’t tell whether they
are real or not,” he says. “Lead times on some products
are moving out and distribution has picked up nicely —
partly due to inventory corrections and partly to an
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ANNUAL PERCENT GROWTH IN DOLLAR VALUE OF
WORLDWIDE SEMICONDUCTOR SHIPMENTS
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Blooming prospects. Semiconductor industry analysts predict that
the 1981 82 slump will give way to a healthy long-lasting rebound.
Motorola and Merrill Lynch forecast a 12% increase this year (top),
the January Rosen Electronics Letter foresaw a 25% rise during 1983
(middle), while Dataquest looks far ahead with the prediction that
worldwide sales will exceed $58 billion by 1990.
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Recession ending. Observes Irwin Federman, president of Monoilith-
ic Memories: “‘The semiconductor recession is not a stand-alone
event, it is related to the economy. We have reason to believe that
1983 will be a reasonably good year.”

increase in sales. But, on the other hand, some big
customers are pulling in their horns.”

Others arc a shade more hopeful. Says Ralph J.
Kaplan, sales vice president at Harris Semiconductor in
Melbourne, Fla., “l think we're all bouncing on the
bottom, but at Harris we’re just now beginning to see
lead times stretching out and prices beginning to stabil-
ize. I think we’ll sec a turnaround by mid- or late
summer — I’'m uncertain of that upturn, however.”

Moderate expectations

A similar timetable is suggested by Ray Stata, presi-
dent of Analog Devices Inc., Norwood, Mass., who com-
ments, “My company has scen some recovery in recent
months, and [ expect to see moderate growth by this
summer. As for real vitality, all cylinders firing again, 1
think that should be happening by the end of this year.”

Confident that 1982 will be a strong year, Charles

TABLE 1: THE EUROPEAN SEMICONDUCTOR
MARKET BY MARKET SEGMENT (S MILLIONS}

Gruwth
Years =

1981 1986 1986/81
Consumer $ 480 $ 570 3.5%
Distribution 570 940 10.5%
Industrial 400 1,370 28.0%
Data processing 540 950 12.0%
Telecom 500 1,550 25.0%
Automotive 120 270 18.0%
Total $2,600 $5,650 17.0%

SOURCES MOTOROLA MERRILL LYNCH

(Chuck) E. Thompson, world marketing vice president
at Motorola Inc.’s Semiconductor Sector in Phoenix,
Ariz., argues, “The recession bottomed in the fourth
quarter of 1981 and once you're at the bottom, things
can only get better.” Thompson is convinced 1982 will be
stronger than most predict because the three major
contributors to a tough 1981 will all improve—memory
prices, the U. S. economy, and the exchange rate of the
dollar, which affects imports.

The bright side

Equally optimistic is Charles C. Harwood, president
of Signetics Corp. of Sunnyvale, Calif. “I have con-
trolled optimism that the recession is over,” he says,
“and the recession has been ecssentially an inventory
correction that has taken two years. Now we are starting
back up the ladder.”

As vice president of international sales and corporate
marketing at Advanced Micro Devices Inc., Sunnyvale,
Calif., Ben Anixter is pleased that “bookings are defi-
nitely up, and the up trend has been sustained since
January. Our customers have used up their inventory
and are rcordering.” He sees AMD’s short-term backlog
going up with some price firming and reports a substan-
tial comeback in Europe since last summer.

Distributors are carefully watching incoming orders
and are trying to evaluate whether the recession is really
ending or whether customers are just replenishing their
low inventorics. Because of tight money and high interest
rates, major firms such as the Harvey Group Inc. of
Woodbury, N.Y., and Kierulff Electronics Inc., Los
Angeles, are concerned with keeping inventories in line
with current sales trends but are also worried about
being caught short in the event a rapid turnaround in
demand takes place.

As yet, no one at the distributor level seems convinced
the recession has run its course. Optimists hope orders
will continue on the increase, while the pessimists foresee
a slow summer with the solid upturn happening towards
the end of the yecar. Hamilton/Avnet, Culver City,
Calif., and Hall-Mark Electronics Corp. in Dallas report
solid semiconductor bookings while other distributors,
such as Apollo Electronics in Cambridge, Mass., have
not secn an upturn as yct.

There are mixed emotions about Japan’s fierce battle
for increased market share in Europe. “Now the U. S. is
facing the same dilemma Europe had to face some time

TABLE 2: EUROPEAN SEMICONDUCTOR MARKETS ($ MILLIONS)

Year Growth rate

1980 1981 1982+ 1981/80 1982/81
W. Germany $1,240 $ 760 $ 855 —39% 12%
UK 670 530 580 -21% 10%
France 580 520 520 -10% 0%
ltaly 350 240 250 -31% 4%
Scandinavia 290 240 265 —-17% 10%
Others 410 310 340 —24% 10%
Total $3,540 $2,600 $2.810 —26% 8%
.Estlmatﬂd. SOURCES MOTOROLA, MERRILL LYNCH
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Picking up. Claims John R. Finch, vice president and general man-
ager of National Semiconductor: '‘Lead times on some products are
moving out and distribution has picked up nicely—partly due to
inventory corrections and partly to an increase in sales.”

ago,” points out D. W. Larkin, managing director of
Plessey Co.’s Solid State division in Swindon, UK. “For
once, you in the U.S. are up against somebody who
doesn’t carc about profits but rather market share.”

On the subject of protectionism, Daniel Leveille-
Nizerolle, head of RTC’s-La Radiotechnique Compélec
semiconductor division in Paris, France, strongly states,
“Protectionism is warranted against Japanese chip mak-
ers to permit you to fight by the same rules.” Further,
Nizcrolle argues, “tariffs mean nothing because the Jap-
anese dump . . . the only prevention is to limit
imports.”

A difTerent view of the Japanese marketing strategy is
expressed by Gernot J. Oswald, marketing director of
the Munich-based Semiconductor Components Group of
West Germany’s Siemens AG, who simply states, “You
can set your watch on when the Japanese will deliver
orders they promise to expedite. Furthermore, when we
had a problem, they were in the next day.”

“Recession is not an unhealthy period,” philosophizes
Lubo Micic, managing director of ITT Semiconductors
Worldwide in Freiberg, West Germany. “You have an
opportunity to do some necessary cleanup. To show good
results in a boom period is only good marketing . . . to
do well in poor times demands good management. You
clean your product line during boom periods and clean
up your customer mix during a recession.” Tables 1 and
2 portray the West Europcan markets.

Captive semiconductor facilities are gearing up
to compete against established merchant suppliers

ust when U.S. merchant
semiconductor manu-
facturers have their

hands full with the
| challenge from Ja-
! pan, another long-
~ term competitive
* thrcat may be materi-

4

v alizing in their own

" computer and ecquip-
ment houses are gearing
up to produce more of their
own chips for internal use (see
Table 3). And while there is widespread disagrecment
‘over the significance of the buildup, some industry
watchers believe it could eventually take its toll of the
merchant supplicrs’ business. Numerous large expansion
programs at the captive semiconductor opcrations of
firms such as General Electric, NCR, and Tektronix
*“could provide enough additional capacity that the open-
market industry might be faced with a noticcable
decrease in demand, especially for custom and semicus-
tom components,” says the rccently published report
from Integrated Circuit Engincering Corp.
In addition, the number of captive start-ups surged
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last year to nine from only one or two per year previous-
ly, according to the report, which is titled “Status 1982.”
It predicts captive producers will account for about 40%
of all U. S. chip production by mid-decade, up from 33%
last year (see figure on p. 134). By 1990, it adds, captive
in-house production should equal open-market sales.

There are several reasons for the new emphasis on
in-house chip design and production by the systems
houses. With very large-scale integration literally put-
ting entire systems on a chip, many equipment makers
sce the nced to develop and protect proprietary device
designs. “If all the computer companies continue to buy
all their logic devices from the merchants, the unique-
ness of the computer products would disappear,” observ-
es Pcter R. Tierney, senior professional consultant with
Sperry Univac’s two-year-old semiconductor division in
Eagan, Minn.

Variety versus volume

In addition, as VLSI allows system-level chips to be
customized to specific applications, the number of device
types needed will risec dramatically, but volumes on each
individual chip design will be low. As a result, some
systems houses want an increased captive chip capability
in order to ensure a timely supply of devices.

“The demand in the future is going to be for applica-
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Captive clutch. Captive producers will account for 40% of U. S. IC
production by the mid-1980s, predicts Integrated Circuit Engineering.
Further, the market-research company also suggests that in-house
production value will equal open-market sales by 1990.

tion-dedicated equipment, and while the computer mak-
ers will continue to depend on the merchant vendors for
commodities such as dynamic RAMs, they don’t think
they can necessarily depend on the merchants to make
one [logic] chip for a banking terminal, another chip for
an airline terminal, another chip for a factory terminal,
and so on,” explains Stephen T. McClellan, vice presi-
dent and computer industry analyst with Salomon
Brothers Inc., New York.

Systems manufacturers confirm the scenario. At Hon-
eywell Inc.’s captive Solid State Electronics division in
Plymouth, Minn., for example, the number of chips
designed for internal use will rise from about 200 per
year currently to about 1,500 annually by 1985, says
K. C. Nomura, vice president and general manager.

Meanwhile, at Sperry, a new $50 million, 2,400,000-
square-foot semiconductor. plant set to come on line in
Eagan this fall is designed specifically with an eye
toward production of large numbers of device types in
low-volume runs—in many cases, as few as 1,000 devices
of a particular design. Sperry expects better flexibility
and faster turnaround times than would be possible from
a traditional merchant vendor operation geared to high-
volume runs. Tierncy says, “I don’t think the merchant
would be capable of managing all of these different
devices that are coming into being.”

Both Honeywell and Sperry, as well as other captive
manufacturers, will rely on gate array devices in the
short term to mect a portion of their needs. But many
foresee fully custom chips displacing gate arrays later as
more sophisticated computer-aided-design tools become
available.

Despite the recent captive buildup, not all are con-
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vinced that the captives will gain market share at the
merchants’ expense. At Smith Barney, Harris Upham &
Co. in New York, research vice president James L.
Barlage points out that traditional merchant vendors are
beginning to pursue the custom and semicustom business
more aggressively. Intel’s recently established foundry
operation is a prime example, he says, while a number of
recent semicondutor start-ups are also aiming at the
same kind of market.

“The captives are not particularly anxious to spend
money on the semiconductor business—they're only
doing it because they can’t buy what they want on the
outside,” contends Howard Bogert, director of technolo-
gy at Dataquest Inc, the Cupertino, Calif., market
research firm. The key question now, he says, is whether
the merchants will provide the necessary flexibility and
scrvice orientation for the nonstandard chip market, so
that the captives will not be forced to continue their own
capacity expansion to meet internal chip needs.

The stakes are high. About 29% of the U. S. semicon-
ductor market today is in custom devices, about two
thirds of which are supplied by the captives, Bogert says.
But by 1990, some expect customer business to explode
to as much as half the total projected $30 billion U. S.
semiconductor market. “That means $15 billion,”
Bogert points out. “Will the captives maintain their
share and get two thirds of that, or will the merchants
get it?” he asks. “It’s a $5 billion issue.™

The Dataquest official says he personally is betting on
the merchants: “We’ve seen a lot of rethinking lately by
the merchants in terms of how to best serve the custom
business.” In addition, Bogert notes that half of 22
semiconductor merchant start-ups since 1977 are aimed
at nonstandard products. U.S. captives’ share of the
worldwide semiconductor market rose from about 13%
in 1980 to about 15% last year, he says. But because of
the rising merchant emphasis on nonstandard devices, he
sees the captives’ share remaining relatively flat over the
next five years.

The state of the art

Another part of the debate involves the ability —
doubted by some observers—of captive makers to stay at
the forefront of device process and production technolo-
gy. “With the exception of 1BM and Western Electric,
which have been very successful, most captive operations
in the past have either degenerated into design shops
with low production expertisc or focused on manufactur-
ing cfliciencies and ended up being very proficient pro-
ducers of old technology, because their design doesn’t
keep up with the state of the art,” contends Thomas P.
Kurlak, vice president of technology research at Merrill
Lynch, Pierce, Fenner & Smith Inc., New York.

At Control Data Corp.’s captive operation in Bloom-
ington, Minn., “the tcchnologies we have chosen are not
super-performance state of the art,” allows Lloyd M.
Thorndyke, senior vice president of research. A major
function of CDC’s captive operation is to build older
device types that may have been phased out by the
merchants, he indicates. cDC docs produce some LSI
chips, notably integrated-injection-logic devices for use
in CDC computer peripherals. But because of the high
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Captive success. James H. Van Tassel, vice president of the Micro-
electronics division of NCR Corp., says: “I'm quite satisfied with our

merchant-market penetration to date . .
exceeded our 1981 sales predictions.”’

. we've significantly

cost of staying at the leading edge, CDC’s philosophy is to
allow a device technology to mature a bit before crank-
ing it up for the production line.

Not surprisingly, Thorndyke favors a cooperative
approach similar to those proposed by top CDC officials
earlier. Industry discussions are continuing on CDC
chairman William C. Norris’s February proposal for a
multifirm R&D consortium [Electronics, March 10, 1982,
p. 97], following suggestions last year by CDC president
Robert M. Price that U. S. companies cooperate on chip
production as well as R&D. “You can easily put in $50
million to $100 million trying to be vertical supplier,”
Thorndyke observes, adding that *“vertical cooperation”
makes a lot more sense from the computer makers’
standpoint. “Over a period of time, as some form of
cooperative effort comes on stream, some U. S. computer
houses will wonder why they invested so much now for
internal chip production capability,” the cDC official
predicts.

Estimates vary as to the minimum amount of equip-
ment business necessary to support a minimum captive
semiconductor operation. Dataquest puts the figure at
about $600 million, down from about $1 billion in 1970.

Honeywell —whose Synertek subsidiary is alrcady in
the merchant business—is in fact planning the entry of
its captive operation into certain niches of the merchant
market, says Nomura [Electronics, April 7, 1982, p. 34).
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TABLE 3: TOP 10 U.S.-BASED CAPTIVE SUPPLIERS
OF INTEGRATED CIRCUITS
E

stimated Estimated
Company number of IC production
employees (sales in $ millions)
1981 1981 1982
1BM* 35,000 1,870 2,100
Western Electric 5,500 350 385
Delco 1,500 180 185
Hewlett-Packard 1,400 140 160
NCR 1,100 60 70
Honeywell** 1,100 60 70
DEC 900 50 60
Burroughs 650 40 40
Data General 500 25 30
Tektronix 350 20 25
Total 48,000 2,795 3,125
*Worldwide production and employees involved in design and manufacture of ICs.
®*Excludes Synertek.
SOURCE: INTEGRATED CIRCUIT ENGINEERING

But he emphasizes that a “good strategy” is essential
to success for a captive selling to the open market. “The
main reason for doing it should be because there’s an
opportunity,” he says, “not because you have a surplus
of capacity.”

NCR Corp., Dayton, Ohio, surprised a lot of people
last year when it announced plans to enter the merchant
chip market [Electronics, July 14, 1981, p. 48]. Although
some observers publicly doubted the wisdom of the
move, NCR’s Microclectronics division vice president
James H. Van Tassel says he is generally “quite satis-
fied” with the company’s merchant-market penetration
to date. Though he will not supply figures, Van Tassel
contends that nonvolatile memory and foundry business
sales throughout last year “significantly exceeded our
predictions.”

The NCR official concedes, however, that the compa-
ny’s semicustom logic offerings have been “awfully slow
getting off the ground.” Indeed, as of late in the first
quarter of this year, the firm had not yet signed a single
customer for that business. Despite the current soft IC
market, Van Tassel expects NCR’s merchant business
will do well, thanks to a strategy of supplying products to
niche markets expected to grow faster than the semicon-
ductor industry as a whole. The company recently added
read-only memory devices to its merchant bag of chips
[Electronics, April 7, 1982, p. 239].

Some skepticism

Some, however, remain unconvinced. As far as captive
houses now competing or likely to compete on the open
market are concerned, “‘the only one I'd really fear if 1
werc a merchant would be Western Electric,” says
Smith Barney’s Barlage. Given the division’s high vol-
ume and “leading-edge production™ capabilities, a move
into the merchant high-density-memory business would
be “a natural” for Western Electric Co. following parent
American Telephone & Telegraph Co. deregulation,
Barlage believes.

Others, on the other hand, are doubtful that Western
could profit by entering the cyclical and extremely price-
competitive merchant memory business. For the compa-
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ny's part, a Western Electric spokesman says it is too
carly to speculatc on its intentions.

Though there is no clear industry consensus on the
extent to which stepped-up captive production will affect
the traditional merchant chip vendors, there is agree-
ment by many that the trend to consolidation of the
semiconductor industry will continue. The smaller semi-
conductor merchants “are all being bought by bigger
companics that have their own axcs to grind and their
own products to make. They'll still be sclling to the
street, but they’re going to be making more for home
consumption, too,” predicts Integrated Circuit Engincer-
ing’s William I. Strauss.

With the exception of the largest independent chip
makers —those about the size of Intel Corp. or bigger
the cconomics of the business will dictate the scenario,
Strauss states: “Any little semiconductor house that is
not alrcady spoken for soon will be, becausc they can't
stay up with the statc of the art unless they continue to
invest in equipment.” Since rcturns in the merchant
market are insufficient for the kind of investments
required, remaining small chip makers “are going to
scck ownership by a big daddy,” he predicts. “We just

don’t see any small merchant semiconductor houses left
without a parent by mid-decade.”

Others agree, though some to a lesser extent. “I think
there are going to be lots of acquisitions, but | hesitate to
predict the total death of the independent people,” says
Dataquest’s Bogert.

For the merchant vendors not gobbled up by larger
firms, most industry watchers project migration more
toward the systems business, with the chip makers devot-
ing a growing percentage of their semiconductor capaci-
ty to internal nceds. Intel is cited as a prime example of
this devclopment.

Thus, as the decade unfolds, the picture that some
cxperts project is for a U. S. semiconductor industry in
which merchants will continue to play an important role.
But in character, many think the U.S. industry will
begin to more closcly resemble the industry structures
scen in Europe and Japan, where neither pure merchant
nor pure captive vendors are common.

The foregoing section on the rise of captive semiconductor
makers in the U. S. was contributed by Wesley I. Iversen of
Elcctronics’ Chicago bureau.

Clamor for action increases as U. S. chip makers
charge the Japanese with unfair competition

~ ™. s semiconductor sales and
A '\ profits continue their
A slump, U. S. manufac-
turcrs are warily eye-
ing Japan's increas-
ing share of the Free
World market in the
devices—up from
23% in 1980 to 27%
in 1981 and probably
34% by the c¢nd of
1982. Since the compa-
rable U.S. figures go from
59.4% to 54.8%, the fear is that

Japan will eventually dominate the world semiconductor
market. That apprchension explains much of the fuss
over the 64-K dynamic RAM, 70% of whose market last
year fcll to the Japanesc. For although only $100 million
worth of the devices were sold, the prediction is that by
1985 they might well represent $1.5 billion in sales. As
yet, few 64-K RAM manufacturers, if any, are making
any profits because 64-K RAM prices have been croding
stcadily, from $20 in 1980 to $9 in mid-1981 to $5 this
year. Currently only two U. S. firms, Texas Instruments
Inc. and Motorola Inc., both with facilitics in Japan, are
actually delivering 64-k RAMs. All other U.S. compa-
nics are behind schedule, and some, with embarrassing
earnings to report to their stockholders in 1981, may well
be feeling reluctant to stay in the expensive race, even
though dropouts will risk losing out on the technological
expertisc crucial to their eventual survival in the logic
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arena. Meanwhile, Nippon Electric Co. and Hitachi Ltd.
have already announced plans to deliver 256-K chips
within a year.

The rest of the 64-K RAM uproar, however, stems from
a deeper concern—the recalization that for the Japanese
this chip is not the end, but the mecans to a more
ambitious goal: complex systems development and domi-
nance of the worldwide computer market. Semiconduc-
tors and computers are tightly interwound, and superior-
ity in semiconductor product development, production
proficiency, and device quality will determinc the leader
in computer hardware.

Last ycar, Japan exported about $900 million worth of
semiconductors worldwide, says Robert H. Silin, a Bank
of America vice president, in his recently completed
report on “The Japancse Semiconductor Industry
1981-1983.” This year, und