NOVEMBER 30, 1981
IC MAKERS SEEK FOUNDRY BUSINESS FOR IDLE LINES/81
Inside IEDM: glimpses of tomorrow’s chips/ 104
Automating IC design, part 2/116
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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

Circle 900 on reader service card
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From Tektronix comes
fully programmable
state-of-the-art
performance, alone
or at the heart of your
instrument system.
There's never been a
counter that can do so
much, so easily. The
DC5010 Universal
Counter/Timer, $3,600,
offers high performance,
measurement speed
and programming ease
unmatched in the
mdustry.

its microprocessor-
based ratio architecture
provides all the benefits
of reciprocal frequency,
from 36 uHz to 350 MHz.
You get nine digits of
resolution in a third of a
second.

Measurements on
single-shot events are
handled with 3.125 ns
resolution. And the
DC5010 can resolve
repetitive time intervals
to 1 ps—the highest
resolution on any counter.

Auto trigger makes
set-up a snap! At the
push of a button or
single GPIB command,
the DC5010 determines
maximum and minimum
peak values of your input
signal, independent of
its duty cycle, and sets
optimum trigger points.

New features include
a single input Rise/Fall
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mode and probe com-
pensation, a patented
Tek exclusive.

For lower speeds,
low price plus full
programmability. The
DC5009 Universal
Counter/Timer, $2,200,
is an 8-digit, single width
plug-in with 135 MHz
bandwidth. You get most
of the high performance
features of the DC5010
—at alower price. Both
increase efficiency. Both
were designed for ser-
viceability, with self-test
routines and signature
analysis. And each is
available in non-
programmable versions:
the DC510 and DC509.

Part of the family:
TM5000 Programmables.
The DC5009 and DC5010
share the configurability
of TM500, plus Common
Codes and Formats that
fit all Tek GPIB instru-
ments. Tek GPIB is the
simplest, most compre-
hensive implementation
of the IEEE-488 standard
ever developed.

TM5000 Program-
mables offer you program-
ming ease and enhanced
productivity. All are fully
IEEE-488 compatible.

For additional
information or the
address of the Tektronix
Sales Office nearest you,
contact:

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

PO. Box 4828

Portland, OR 97208

Phone: 800/547-1512

Oregon only: 800 644-8051
Telex: 910-467-8708

Cable: TEKTRONIX

Europe, Africa, Middle East
Tektronix B.V.

Post Box 827

1180 AV Amstelveen
The Netherlands

Telex: 18312

Canada

Tektronix Canada Inc.
PO. Box 6500

Barrie, Ontario L4M4V3
Phone: 705-737-2700

Circle 1 for literature
Circle 98 for sales contact



»
Sy

C \"l .7
\ -
I

™~

m actual size

the world's smallest hermetically sealed mixers

40 KHz to 3 GHz MIL-M-28837 performance
The TFM Series from Mini-Circuits from$11%

Increase your packaging density, and lower your costs. .. specify Mini-Circuits PLUG-IN FLAT MOUNT EDGE MOUNT
miniature TFM Series. These tiny units 0.5” x 0.21"” x 0.25" are the smallest,
off-the-shelf Double Balanced Mixers available today.

Requiring less PC board area than a flat-pack or TO-5 case, the TFM Series offer
greater than 45 dB isolation, and only 6 dB conversion loss.

Manufactured to meet all the requirements of MIL-M-28837, the tiny but rugged

K I . e . E-Z Mounting for circuit layouts
TFM units have become the preferred unit in new designs for military equipment. R e e s o

problems. Take advantage of the mounting

Mode! Frequency Conversion Isolation dB, Typical Price versatility—plug it upright on a PC board or
No. Range Loss dB, mount it sideways as a flapack.
MH:z Typical
One Lower Band Upper Band
Octave Edge t0 One Edge 10 One
from Tatal Decade Higher Mid Range Octave Lower $
LO/RF IF Band Edge Range LO-RF LO-IF _LO-RF LO-IF_LO-RF_LO-IF__EA. QTY.
TFM-2 1-1000 DC-1000 6.0 7.0 50 45 40 35 30 25 11.95 (1-49)
TFM-3 .04-400 DC-400 53 6.0 60 55 50 45 35 35 19.95 (5-49)
TFM-4 5-1250 DC-1250 6.0 7.5 50 45 40 35 30 25 21.95 (549)
*TFM-11 1-2000 5-600 7.0 7.5 50 45 35 27 25 25 39.95 (1-24)
*TFM-12 800 1250 50-90 6.0 35 30 35 30 35 30 39.95 (1-24)
«*TFM-15 10-3000 10-800 6.3 6.5 35 30 35 30 35 30 49.95 (1-9)
»sTFM-150 10-2000 DC-1000 6.0 6.5 32 33 35 30 35 30 3995 (1-9)

«If Port is not DC coupled
es+10 dBm LO. +5 dBm RF at 1dB compression

For complete specifications and performance curves refer to the

1980-1981 Microwaves Product Data Directory, the Goldbook or EEM. - - - -
[Mini-Circuits

A Division of Scienufic Components Corporatior

World's largest manufacturer of Double Balanced Mixers

2625 East 14th Street, Brooklyn, New York 11235 (212)769-0200
Domestic and International Telex 125460 Internationa’ Telex 620156

Circle 2 on reader service card 68 REV. ORIG.
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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 cf 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 ultimaze in linear power for
RFI/EMI testing, NMR, RF
Transmissson, and general
laboratory applications.

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

The 3200 L represents a break-
throughiin 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 fine. ENI, 3000 Winton
Road South, Rochester, NY 14623.
Call 716/473-6900, or Telex
97-8283 ENI ROC.

6 Circle 6 on reader service card

Publisher’s letter

The 16-bit microprocessor pictured

on the cover is the largest com-
mercial bipolar circuit ever pro-
duced. Fabricating thc Am29116
cost Advanced Micro Devices Inc.
over thrce ycars of devclopment
time—and intrigued Microsystems
editor Colin Johnson cnough to pay
a visit to the Sunnyvale, Calif. com-
pany that culminated in the article
beginning on page 98.

What he found was that the group
in charge of AMD’s successful bit-
slice processor family (built around
the Am2901 and 2903) was looking
for another project as early as 1978.
AMD’s customers werc rcmarking
that, though the bit-slice parts wcre
adequatc for their major applica-
tions arca—controllers—the chips’
microinstruction set was not opti-
mized for it. Also, the great majority
of applications were cascading four
slices to 16-bit width.

So in defining the 29116 architcc-
ture, coauthor Bill Harman designed
a part whose microinstruction set
was optimized for control, and he
also added on-chip hardwarc mod-
ules to greatly cnhance throughput.
Fortunately, Imox—AMD’s ad-
vanced oxide-isolated process that
uses cmitter-coupled logic internally
and TTL translators at thc pins—
became available shortly thereafter,
giving the 29116 the speed it needed.
When the die size calculations were
done, though, “it was huge,” admits
coauthor Decpak Mithani, secnior
applications enginecr on the project.
“But when we evaluated just how
the part was going to perform, we
decided to go ahead and build it.”

It did present AMD’s circuit and
fabrication engineers with quite a
challenge: the 29116 has a micro-
cycle time of 100 nanoseconds and

dissipates 3.5 watts. “That’s some-
thing that they said could not be
done three years ago,” Mithani adds,
“and it proves that bipolar technolo-
gy is still alive and well.”

our more articles in our continuing
‘serics on automating IC design

that premicred last issuec begin on
page 116. Few of the authors’ com-
panies will scem familiar because, as
before, many of the firms are start-
ups, pioneers in the burgeoning busi-
ness of supplying tools for design
automation. Senior editor John Posa,
who rode herd on the series, sces the
start-up trend as a natural one,
stemming from the nceds of the con-
sumer. “Alvin Toffler wrote in ‘Fu-
ture Shock’ that one day diversity
will cost no more than uniformity,”
he says. “I've thought about that
since we began the serics, and it
seems to apply directly to the IC
industry.

“People have never really wanted
standard parts—they’ve had to settlc
for them. What they really need is
precise solutions to their problems,
but the only way to get that has been
through handcrafting—which has
become prohibitively expensive.

“These articles describe the tools
that will soon be in the hands of the
system designer,” John continues,
“like graphics work stations and
development systems that allow a
circuit function to be swiftly exe-
cuted in silicon.”

iz

7

Wanted: a Silicon Valley editor

Electronics has a key editorial position open for a journalist who can cover
business and technology developments in semiconductors, test and measur-
ing instruments, and computers. Based in our Palo Alto, Calif., bureau, the
job requires a newsperson who can build a beat and turn out sprightly copy.
A background in engineering or science is desirable, but not mandatory;
more important is a desire to report on and write original stories about high
technology. We pay competitive salaries with excellent fringe benefits. Write,
telling why you are the person for the job, to the Managing Editor (News), at
Electronics, 1221 Ave. of the Americas, New York, N. Y. 10020.

Electronics /November 30, 1981



Amphenol 17D subminiature.
New arrivals. New answers.
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Meet the expanded family of Amphenol needed. Certain of the 17D Series conform
17D subminiature connectors—all with to either MIL-C-24308 or EIA Standards
non-rotating contacts. RS 232C and RS 4489.

They come in five shell sizes, a variety of Find anything you need, anywhere you
contact arrangements, dielectric materials are, for data processing, telecommuni-
and terminations. And, since they are cations, instrumentation and military
compatible with other D subminiature applications. Choose from a complete line
connectors and available worldwide, you of accessories and tools.
can be assured of design integrity with For more information, contact the office

Amphenol replacements whenever they're nearest you.

“eano | AMPHENOL INTERNATIONAL LTD.

An #MUED Compars

Amphenotl international Lid., 900 Commerce Drive Oak Brook, IL 60521, USA —Tet: (312) 986-2700—Teiex' 2064154

EUROPE. Austria —Amphenol Ges.m.b.H., Tautenhayngasse 22, A-1151 Wien (Vienna), Tel (0222} 95 15 11 @ England —Ampheno! Limited, Thanet Way, Whitstable, Kent CTS 3JF,
Tek 02 27-26 44 11 @ France— UMD Amphenol, Avenue de Gray, 21 Chemin Du Détois, 39100 Dole, Tel" (84) 7281 13 e W. Germany —Amphenol-Tuchei Electronics GmbH,
August-Hausser-Str. 10, 7100 Heilbronn/N., Tel: 107131) 486-1 » Italy—Amphenol Halia S.R.L., Via Phnio 43, 20129 Milano, Tel* (02) 28 70 061 ® Sweden—Amphenot Scandinavia
AB, Kanalvaegen 1, $194 61 Upplands Vaesby, Tel: 46-8-760-88-035

FAR EAST: Hong Kong—Amphenol International Limited, Room 521-22, New World Centre Office Bldg . Tsimshatsui, Kowloon, Tel* 3-681-283 e india—Amphetromx Ltd , Plot
No. 105, Bhasar industrial Area, PB No. 1 Poona, 411026, Tel' 83363 ¢ Japan—Dai-ich: Denshi Kogyo K K, Shinjuku Bldg. 7-12, 2-Chome, Yoyogi, Shibuya-Ku, Tokyo, Japan 151,
Tel (03)379-2111

Circle 99 on reader service card



A processor and a 2500
gate controller that shatter
the sub-100ns microcycle
barrier. A 50ns 16 x16 multi-
plier. A 16K PROM with a
35ns access time.

And that’s just a preview
of what our new process the Am2901 back in 1975,  ion implanted, oxide isolated

lets us do. we've been making every-  process. It gives us smaller
thing in our 2900 family chips; faster, more complex
faster and denser. Now, devices.

thanksto IMOX; were doing And because IMOX lets us
it even better than before.  use ECL internal structures
IMOX is our advanced, with TTL1/0, you get all this
unbelievable speed without

any interface problems.

Ever since we started the
bipolar LSI business with

Advanced Micro Devices e Austria: Kontron Ges. m.b H . A 2345 Brunn am Gebirge Tel:(02236) 8 66 31 Telex 79337 Belgium: AMD Overseas Corporation. B-1150 Bruxelles. Tél
(02) 77199 93 Télex 61028. - MCA Tronix S PR.L., B 4200 Ougree Tél: (041) 36 27 80 Télex. 42052 Denmark: Advanced Electronic of Denmark Aps DK-2000 Copenhagen F Tel
(01) 19 44 33. Telex. 22 431 Fintand: Komdel OY, SF-02271 Espoo 27 Tel (0) 885 011 Telex 12 1926 France: AMD, S A | F 14588 Rungis Cede: Tél 1D1) 686 91 86 Télex 202053

Germany: AMD GmbH, D-8000 Minchen 80 Tel: (089) 40 19 76 Telex. 523883 - AMD GmbH, D-7024 Filderstadt 3 Tel (07°58) 3060. Telex 721211 Italy: AMD, S r.l . -20090
MI2-Segrate (MI). Tel: (02) 215 4913-4-5. Telex: 315286 Israel: Talviton Electronics Ltd , Tel Aviv Tel: (03) 444572 Telex: 03 3400. Japan: AMD, k. K . Tokyo 168. Tel: (03) 329-2751
Telex: 2324064 - AMD, K K , Osaka 564 Tel' (06) 386-9161 Netherlands: Arcobel BV NL-5342 PX Oss Te!' (04120) 30335 Telex' 37489 Norway: A 5 Kjell Bakke, N-2011 Str¢mmen
Tel: (02) 71 53 50 Telex: 19407 South Africa: South Continental Devices (Pty) Ltd , 2123 Pinegowrie Tel: (011) 789-2400 Telex 4-24849 Spain: Zagtrén S A |, Madrid-1 Tel
(01) 275-4824 Telex: 43819 Sweden: AMD AB, S-172 07 Sundbyberg Tel: (08) 98 12 35 Telex 11602 » Svensk Teleindustrs AB §-162 05 Vallingby Tel (08) 89 04 35 Telex 13033
Switzerland: Kurt Hit AG, CH-8050 Zurich Tel: (01) 302 21 21 Telex. 53461 United Kingdom: AMD (U.K.) Ltd, Woking Surrey GU21 1JT Tel (04362) 22121 Telex: 859103



ON MAY 4,1980,
AMD DISCOVERED A NEW WAY TO
MAKE HIGH PERFORMANCE ICs.

TAKE THE NEW 2901 C.

It’s half the size, one-
third the price, and more
than twice the speed of
the Am2901.

And were making high-
speed VLSI devices right
now that are going to re-
place three whole PC boards
of FAST or AS MSI. That’s

about 200 fewer chips —200
fewer ways to use power,
spend money and waste time.

FOUR BIG, HAPPY
FAMILIES.

You can come to AMD for
total design solutions, not
just a part here and there.

We've got high perfor-
mance IMOX LSI families

The International Standard of Quality guarantees these
electrical AQLs on all parameters over the ogeratir;% tempera-
1

ture range: 0.1% on MOS RAMs & ROMs; O.

Logic & Interf:

% on Bipolar

.3% on Linear, LSI Logic & other memories.

for signal processors, control-
lers, CPUs, plus all the inter-
face and support you're ever
going to need. Not only that,
weTe using IMOX to make
the fastest, most complex
proms ever.

And all of them come with
a quality guarantee you
can’t get from anybody else.

If you want the newest,
the fastest, the most com-
plete families of high perfor-
mance LSI, call AMD. We'll
show you the light.

s Advanced Micro Devices ¢\

For more information, call one of our distributors or write the words “IMOX Family” on your letterhead and mail it to
Advanced Micro Devices Mail Operation, P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom
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Put a Johanson
In your circuit.

The name Johanson has become synonymous with vari-
able capacitors. For over 35 years our trimmer capacitors
have been the industry standard of excellence.

Johanson variable capacitors are designed for RF appli-
cations from HF through microwave frequencies. They
incorporate a patented self-locking constant torque drive
mechanism* insuring uniform torque and low dynamic
noise. They feature high capacity per unit volume, temper-
ature stability and high Q.

Electronic Accuracy through Mechanical Precision

Manufacturing Corporation
400 Rockaway Valley Road Boonton, New Jersey 07005
201-334-2676 TWX 710-987-8367

“U.S. Patent No. 3,469,160

12 Circle 12 on reader service card

News update

B Back in business after its emer-
gence from Chapter IX of the bank-
ruptcy laws last spring [Electronics,
April 7, p. 34], R. C. Sanders Tech-
nology Systems Inc. is ready to send
its first product out the door. Lim-
ited deliveries start this month, and
volume deliveries in the first quarter
1982, of the Nashua, N. H., firm’s
S700 letter-quality and graphics ma-
trix printer. A direct descendant of
Sanders’ original Media 12/7 print-
er, the S700 uses the same patented
process to produce letter-quality as
well as draft and correspondence
copy in multiple fonts and formats
with no change in print head [Elec-
tronics, April 13, 1978, p. 47].

But if the S700’s print technology
is an old one for Sanders, it faces
new rivals in an increasingly compet-
itive marketplace. Introductions in
the past month have included Inte-
gral Data Systems Inc.’s Prism
printer [Electronics, Nov. 17, p. 47],
Digital Equipment Corp.’s Letter-
printer 100, and Centronics Data
Computer Corp.’s Printstation 353.

The S700 is by far the most
cxpensive of these at $3,360, but
Sanders vice president David Moros
asserts its speed, print quality, and
flexibility make it a strong entry.

Faster. “This printer can run at up
to about 300 characters per second
in draft mode, and up to 70 cps for
letter-quality; that beats the others,”
Moros maintains. The S700 also can
store up to 12 fonts in microproces-
sor memory for access under host-
computer or operator control. “You
can intermix typefaces and never
skip a beat.” By contrast, the DEC
printer accommodates a maximum
of eight fonts implemented in read-
only memory; the Centronics unit
also has eight fonts.

This is the company’s first stab at
the printer market since the cancel-
lation of an exclusive marketing con-
tract with a European office-equip-
ment firm sent Sanders into bank-
ruptcy in 1980. It will seek to market
the S700 as widely as possible.

“We plan to sell through distribu-
tors as well as directly to original-
equipment makers and end users of
business and word-processing sys-
tems,” says Moros. -Linda Lowe

Electronics /November 30, 1981
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For switching power supplies the
evidence is conclusive. Where a

filter capacitance of 50 mft&%pe/
will do, metallized polypropyene

(film) capacitors far surpass electro-

lytics in impedance characteristics.
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TRW-35 VS. ELECTROLYTIC ESR LIMITS

Here's why:
At resonance, ESR for a film

10,000

capacitor is less than one-tenth that

of an electrolytic. The film’s

Circle 13 on reader service card

capacitance won't dwindle at higher
switching rate frequencies, so you
can design with a lower value cap.

With a constant 2 arnp ripple
current, a film cap will cut 12R
losses —by orders of magnitude.

Its current-carrying capacity is
greater, so paralleling is usually not
required. And ripple voltages are
significantly less.

Film caps can be round or flat—
you gain design versatility. And weight
reduction: 16 grams/cu. in. vs. 26
for electrolytics. The bottom line:
maximum current, minimum size and
minimum |0Sss.

At TRW, we're past pioneering
a superior concept. We're delivering
a buttoned-down product: the
TRW-35 film capacitor is available
now for input/output filtering in your
state-of-the-art SPS design.

And, in addition, we offer a
complete custom film package for
your specific needs in the 40KHz
and above SPS range.

Get the evidence in hand—send
for the TRW-35 data sheet. And we'll
provide you a reprint of the technical
article that triggered the switch to
a new SPS technology.

Send in coupon or call us at
(308) 284-3611.

TRW Capacitors
An Electronic Components Division of TRW Inc.

301 W “O" Street, Ogallaia, Nebraska 69153
Please send data on your SPS Capacitors.

Name

I
I
|
|
|
|
|
I Company
|
I
|
|
|
|
|
I

Div/ Dept Mail Code
Address

City

State Zip

TRW CAPACITORS

ANOTHER PRODUCT OF A COMPANY CALLED TRW



NEW!
64 Pin Model

Expanded
Textool
ECONO ZIP
Production
Socket Series

New inexpensive ECONO ZIP socket
series features easy, safe zero
insertion and extraction pressure for
“‘end-user” production requirements.

Textool's expanded new low cost
ECONO ZIP production socket series
is especially designed for those
applications where initial loading and
field replacement of expensive IC's are
a necessity and socketry is an
absolute requirement.

ECONO ZIP sockets now are
available in 16, 24, 28, 40, 48, and 64
pin models. They are designed for
mounting on standard .100" centers on
either axis.

The ECONO ZIP socket is designed
for the most simple mechanical action.
A device can literally be dropped into
the socket. Rotation of the cam to a
built-in stop firmly retains the device
with exceptionally good electrical
contact. Counter
rotation of the
cam releases
the device,
thus providing .
zero pressure during 7
both insertion and extraction.

The economical (U.L. approved
plastic) production sockets offer
additional device protection features
including wide entry holes to accept
bent or distorted leads that don't have
to be reformed prior to insertion, a
screw driver operated metal cam for
easy operation and prevention of
accidental unloading, and extremely
long life (hundreds of actuations).

Detalled technical information on
new low cost ECONO ZIP
production sockets is avalilable
from your nearest Textool sales
representative or the factory direct.

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

214/259-2676
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Bausch & Lomb’s Bower sees
rise in digital-plotter sales

Call them personal computers or
small business computers, but to dig-
ital-plotter manufacturers, the grow-
ing popularity of the microcomput-
ers is simply a boon, says L.C.
(Roy) Bower, vice president of
instrument systems for
Bausch & Lomb Inc.
and rccently named
site manager for the
Houston Instruments
operations in Austin,
Texas.

“Originally, people
just played with them
[small computers],
but now they are gct-
ting serious,” says the
60-year-old native of
Newton, Mass., who
rececived his bachelor
of scicnce degrec in
electrical engincering
from Northeastcrn
University in Boston.

an impact. “I’'m waiting for it to
happen at any moment,” says Bow-
cr. “Everyonc has black and white
clectrostatic units and cveryonc is
fighting for more dots per inch, bet-
ter resolution. But thc real break-
through will come with color.” Cur-
rently, Bower estimates, the electro-
static digital-plotter market is grow-
ing at 30% annually, compared with

Good times. For L. C. Bower, the increase in sales of personal
computers means that his digital-plotter business will boom.

“They want to add things like more
memory, plotters, and digitizers. Up
until maybe four or five years ago,
people using plotters were in scien-
tific fields. So it's rcally been an
explosion,” he adds.

The cxplosion is a colorful onc,
what with the introduction of multi-
color pen options, which *“has recent-
ly opened that door much, much
wider,” notes Bower, who joincd
Houston Instruments 15 years ago
when it was still a small firm in the
Houston area. Although originally
the company made X-Y analog
recorders, eventually it moved both
into the digital cra and to the Texas
capital, where it now occupies a
plant of 90,000 square feet on 20
acres. In 1974, Houston Instruments
was acquired by Bausch & Lomb.

“I would hazard a guess that most
people don’t really necd more than
three or four colors. But somecone
comes out with four colors—as we
did—and then somebody else comes
out with six, then we come out with
eight, and so on.”

However, electrostatic plotters is
one area where color has yet to makec

20% for pen-bascd plotters.

Another growth arca, with an
annual ratc of 35%, has bcen in digi-
tizers, also produced by Houston
Instruments. “They are the new kid
on thc block,” Bower says. Even
though digitizers havc been around
for yecars, he believes their sudden
popularity results from the growth in
computcr-aided design and the use
of digitizers as microcomputer pe-
ripherals. He estimates that today’s
digitizer market stands at $40 mil-
lion, compared with only $10 million
two years ago.

Geils confident he’ll find way
to help ease teacher shortage

As teachers of electronics and other
enginecring technologics descrt
American campuses in growing
numbers for the higher salaries and
better-cquipped laboratories of in-
dustry, John W. Geils has been given
the assignment of trying to stop
America from eating its own seed
corn. He sces it as an awesome but
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'HOT SPECS:-
THE MT8912
ISO*CMOS PCM FILTER.

‘ When the specs are examined, it’s clear that [
the Mitel MT89I2 PCM Transmit/Receive filter
can offer your application significant
advantages. l

Low power consumption is just one
such advantage. The MT89I2 operates at a }
mere 20 mW typical without power amps.

_\_| Other units come in at as much as 280 MW. |

ldle channel noise. With the MT89i2,
it's extraordinarily low-typically 6dBrncO
total C message noise at output.
Consider too the MT89i25 power

| supply rejection ratio:40dB at 1kHz. In
addition, the Mitel MT89i2 is pin for pin
compatible with the Intel 12912. It meets

. ATET D3/D4 and CCITT G712 specifications. ,

l The receive flter includes sinx/x correction
and there is external gain adjustment of

both transmit and receive filters.

Allin all, its a case of hot specs

__| .

( \ guaranteeing you hot performance.

Transmit Filter Transfer Characteristics X .
- Find out more about what the Mitel l

P T 0 | EXPANDED MT89i2 can do for your application by |
| \ e contacting your local Mitel sales office.
— — . 1 |
of TS | o GAN
) RELATIVE TO - ) T -
10 10 GAIN AT
- L 20 HHEOB) Receive Filter Transfer Characteristics
| 30 1A 30 2 2 '
[ “° o [ +1] +1 | ppanoep | |
S0 4 s -1-50 — SCALE
S0Hz (00HZ KHz 10KHZ
\ FREXUENCY (Hz) 5
i — - = GAIN
e — 0 - O RELATIVETO
Typical Line Termination 3 0 A\ AN
l 20 b 20
— —] 0 - 30
o -l R - | 40 40 ¥
) SuC - CODEC ’ sol. o
‘;—' e FRRTERS - 3 I 100Hz hHz 10KHz
/ - \_ FREUUEN'CY-(H})
2WIRE |
ANALOG PCM HIGHWAY

MITEL SEMICONDUCTOR

United States: 2321 Morena Bivd.. Suite M. San Diego. Califormia. U.5.A. 92110. Europe: 33/37 Queen St.. Maidenhead. Berkshire. England SL6 INB
Telephone (714) 276-3421. TWX: 910-335-1242. Telephone 0628-72821. Telex: 843-808.
PO. Box 17170. 600 West Service Road, Bredgade 6SA. 2nd Floor. 1260 Copenhagen K. Denmark
Dultes International Airport. Washington. 0.C.. U.S.A. 20041. Telephone (0t) 134712, Telex: 19502.
Telephone (703) 661 -8600. TWX: 710 833-0865.
Canada: PO.Box 13089, Kanata. Ontarto. Canada K2k 1X3. Asia: TST PO. Box 98577. Kowloon. Hong Kong.
Telephone (613) 592-5630. Telex: 053-3221, TWX: 610-562-8529. Telephone 3-318256. Telex: 34235.

Copuright 1981 Mitel Corporation BL"LD'NG BE TTE R C OM M UN’C AT’ONS
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THE

ZENDEX Gevtiient

“High Performance

At A Low Price”

SYSTEM

Plug compatibility. That's what the ZENDEX Line
offers you. Any board or software that works on your
Intel2 Intellec? System will also work in the ZENDEX
Model 835. That includes ISIS-Il Single or Double
Density, In-Circuit-Emulators, and Universal PROM

Programmers.

The Model 835 System includes a cabinet with two
Shugart SA801R Drives, and a CPU cabinet that utilizes
the powerful ZX-85 SBC CPU, ZX-200A MMFM & FM
Diskette Controller, and parallel 1O Interfaces for CRT,
TTY, LPT & UPP. CP/M3 Operating Systems included.

Licenses to run Intel Software on ZENDEX products

must be obtained from Intel Corp.

1 TM ZENDEX Corp.
2 — TM INTEL Corp
3 — TM Digital Research

ZENDEX DELIVERS VALUE!

Zendex

cCorporation
Circle 16 on reader service card

6644 Sierra Lane, Dublin, California 94566
Tel.: (415) 828-3000 TWX 910 389 4009

In England call Giltspur Microprocessor Systems
74/76 Northbrook Street
Newbury, Berkshire RG13 1AE
Tel.: Newbury (0635) 45406 TWX 848507

NEW 1981 Electronics Buyers’

Guide |

The only book of its kind in the |
field. If you haven't got it, l
you're not in the market.

To insure prompt delivery
enclose your check with
this coupon.

16

Yes, please send me

__ copies of 1981 EBG.

[J I"'ve enclosed $30 per copy delivered in USA or
Canada. Address: EBG, 1221 Avenue of the Americas

New York, N.Y. 10020.

[J I've enclosed $52 for air delivery elsewhere.

Address: EBG, Shoppenhangers Road, Maidenhead, |

Berkshire $16, 2Q1 England.

Name

Company

i Street

City

State

Zip Country

People

not insurmountable task.

Geils, 60, is on loan for two years
to thec American Society of Engi-
ncering Education from American
Telephone & Telegraph Co., where
he was director of network adminis-
tration. He came to the ASEE’s
Washington headquarters shortly
after Labor Day to head the faculty
shortage project initially sponsored
by eight major U.S. corporations:
AT&T, Du Pont, Exxon, 1BM, Union
Carbide, and what he calls the threc
generals—General Electric, General
Motors, and General Telephone &
Electronics.

Now, he adds, Hewlett-Packard
and Rockwell International have
joined the effort, as have three trade
associations—the American Elec-
tronics Association, the Computer
and Business Equipment Manufac-
turers Association, and the Electron-
ic Industries Association. Moreover,
the AT&T exccutive says the project
will get logistical support from the
Enginecring Manpower Council, as
well as the National Society of Pro-
fessional Engincers.

Bringing togcther an accurate and
adequatc data base relevant to the
issue may be Geils’s most challeng-
ing judgmental problem in view of
some of the skewed national statis-
tics developed on the issue that fail
to sufficiently factor—in demo-
graphic considerations. Necverthe-
less, Geils, who has a bachelor’s
degrec in clectrical engincering from
Rensselacr Polytechnic Institute, ex-
pects to have useful data devcloped
by early next yecar.

Following that, Geils’s task of
developing a plan acceptable to
academia, industry, and government
that can be implemented successful-
ly presents problems more political
than technological in nature. Yet the
fact that he is charged with carrying
this out on an annual budget of some
$100,000 seems not to faze him. The
engineering faculty shortage and its
ramifications, he reminds listcners,
“is a social problem, not an engi-
neering problem,” that requires at
the start more in the way of changes
in the attitudes of academia, indus-
try, and government, than it does a
big bankroll. O
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The Power FET SSR

Its low resistance
is areal turn-on

It certainly is. We've used power
FET technology to reduce the ON
resistance in the output stage be-
low 0.3 ohms. That means it can
switch low level signals with no
offset voltage. It also means it
can handle full load currents at
higher ambient temperatures.

But the low ON resistance is
only one of the goodies. We've
included buffering so the relay can
be driven directly by CMOS as
well as TTL logic. And we incor-
porated a Schmitt trigger in the
CMOS mode to prevent false trig-

gering in a noisy environment.

We've used some special
circuits to control turn-on and
turn-off times. That virtually elim-
inates the on-off spikes and results
in very low EMI. And optical iso-
lation is used to protect the sensi-
tive input circuits from voltage
transients.

By use of hybrid microelec-
tronic techniques, we've been
able to package all this capability
in a tiny Centigrid package (690
Series), or in a metal DIP (685

Series) which permits full current

operation up to 75°C. Both are
designed to meet MIL-R-28750,
and are available for either AC or
DC operation.

The power FET SSR. It is a
major advance in SSR technology.
You can use it in a wide range of
low level and power switching
applications. Call or write us if
you want assistance or ideas.

“W"TELEDYNE RELAYS

The best little relays in the world.

12525 Daphne Ave., Hawthorne, California 90250 » (213) 777-0077
U.K. Sales Office: Heathrow House, Bach 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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TE INTERACTIVE THE GRAPHICS
DIGITAL PLOTTERS STANDARD

High-performance plotters
thatcandoit all-aday earlyand
dollars ahead.

to slow, costly remote plot-
ting resources. Its push-
button parameter entry
card, dual pens and op-
tional paper advance help
make even the most sophis-
ticated plotting tasks simple
and straightforward.

Tektronix plotters The Tektronix 4662
plug into virtually any has recently added an
computer terminal to automatic 8-pen turret
do most of the work option to its famous
of much larger plotters: value package. The 4662
Quickly. Conveniently. is an easy-to-use, low-cost
For pennies a page. Now plotter that accepts paper,

that's practicahl! By cc;m(—j Mylar® or overhead projec-
parison, any other metho tor film. It offers one of the

of manually drafted or widest choices of pen col-
remotely produced plots ors and pen types of any

will leave you a day late. ;
small plotter. And it now lets

f?ol[gzs short. And far leis you pre-load and pre-
t ex1| t? L ORI DRI program selection of all the
oplotting. pens you need for the most

You may think small complex or colorful plot. U.S.A, Asia, Australia, Central
plotters are too costly, too Haven'tivolwaited & South America, Japan
hard to use .. .or too limited y Tektronix, Inc.

PR

L
ARRRNANNS:
AR

ik, long enough? If you're PO. Box 4828
for YSU' gpﬁgcatl,onsT wironix  valting longer than a few Portland, OR 97208
needs. Bul Inere's a 1ekIronix  minytes for final release P IS e

plotter that'll make you Oregon only: 800/644-9051

plotter output, chances are

think again: you've been overestimating ?;i@?}@;;‘?;ﬁ,ﬂ?f
Th.e Tektronix 4.663 cap the cost, o'r'u'nderestlmatlng Europe, Africa, Middle East

provide work stations for  the capabilities, of the Tektronix Europe B.V.

professionals who Tektronix family of practical ~ Postbox 827

once waited days for plotters. And you cancount 1180 AV Amstelveen

centrally-produced plots.  on Tektronix to be a reliable, ~ The Netherlands

In most cases, the 4663's full-line supplier of plotter Teley: 15888

432mm x 594mm (17" x accessories and supplies. ?ak’:ada. .

22") workspace is large For literature and additional  pg ’é’g;xeggga a, Inc.

enough to contain the bulk information, call Tektronix Barrie. Ontario LAM4V3

of the work being relegated  today. _Phone: 705/737-2700

Tektronix

COMMITTED TO EXCELLENCE
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TERADYNES NEW J9OO
TESTED THESE




The J900 gives you the performance and flexibility you need to test the full range

of VLSI devices, with capacity enough to let you test more devices per hour than any
i VLSI system on the market. We put 72K of high speed memory behind every pin on
the J900 so long patterns can run without dead cycles, saving you valuable test time.

Automatic Edge Lock}" Teradyne’s proven automated calibration technique, guaran-

tees timing integrity so your devices are tested right the first time, every time.

Our powerful test language is easy to use, allowing you to generate programs faster
and further reduce your cost of test. The result is a new standard in VLSI testing. Teradyne s J900 gives you the
advantage in both quality and productivity by making every nanosecond count. v

For more information write Teradyne, Logic Products Group, 21255 Califa ! A\ . ' ‘E
Street. Woodland Hills, CA 91367. Or contact your nearest Teradyne Sales Office.
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Editorial

Getting the education act together

hen it comes to playing the tune that the

nation’s engineering colleges and uni-
versities can’t cope with the rising number of
students clamoring to enroll because of
increasingly severe faculty shortages, Ameri-
ca’s management and labor choirs seem to
sing in harmony. Yet the flip side of that
record produces only discordant sounds about
whether or not the nation is in the midst of an
engineering shortage that, too, threatens to get
worse. The noise level is loudest when it comes
to consideration of electronics.

Industry groups like the American Elec-
tronics Association say that the EE shortage is
going from bad to worse. [Electronics, Nov.
17, p. 96]. Professional groups, like the Insti-
tute of Electrical and Electronics Engineers
and its U.S. Activities Board, disagree in
part, while the increasing number of engineers
being laid off in the current recession disagree
completely. Yes, says the IEEE, there are some
shortages in some electronic specialties in
some parts of the country.

As for the Government, the National
Science Foundation seems to be tone-deaf,
probably because its lyrics are written with
cold data. The Department of Defense is, of
course, studying the issue separately, wonder-
ing if its shortage of EEs is more a matter of
quality than quantity, as Federal pay ceilings
force the most talented out of the system and
into the waiting arms of military contractors.
This leaves the Pentagon with only the tired,
the weary, and the demoralized who are nei-
ther equipped nor interested in evaluating
advances in the state of the art.

The Defense Department’s peculiar prob-
lems are worthy of a study in themselves. For
example, are the nation’s budget cutters sav-
ing only pennies in salaries at the cost of
billions of dollars in military systems that fail

to meet performance and price promises
because the best and the brightest have quit?
There are increasing numbers in the military
who would give their best computers to prove
that to the White House and Congress.

But there is a larger and far more important
point to be made on 'the dispute over the
shortages of engineering faculties, graduates,
and student laboratory facilities: it deals with
the global competition in high technology, be
it electronics, mechanics, or chemistry. While
the profusion of studies on the state of Ameri-
ca’s engineering arts seem to be growing at an
exponential rate, virtually all of them are
inwardly directed.

s anyone out there looking at these issues in
I relation to America’s competitors in Europe
and Japan, determining how they seem to
successfully educate and employ their youth in
engineering? Is anyone acquiring data on sys-
tems of education as well as on the quality and
quantity of engineers in other societies?

Unfortunately —perhaps tragically for the
long run—the answers seem to be no, as
industry, labor, and Government pursue sepa-
rate courses, seemingly bent on making points
that highlight only their own individual special
interests. In such conflicts, the national inter-
est is guaranteed to lose.

It is far past the time when the country’s
engineers, their educators, employers, and
Government must begin coordinating their
efforts instead of disputing statistics among
themselves as the talent crisis continues to
expand. Crises invariably produce inefficient
responses such as those we now see. But, as
one engineering executive accurately put it,
“America has been responding only to crises
since 1776, hasn’t it?”’ The answer, of course,
is yes. But now it is time to change.
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16-bit softwarejust caught up
with16-bit hardware.

A better marketing tool. Whether you're developin
multi-tasking, multi-user, or networked systems, the XENIX"‘
operating system helps you get the most from your 16-bit
product. XENIX' portability frees you from dependence
on a single hardware source. XENIX’ universality puts your
product into more applications. And XENIX' high level
language support cuts system development time for you
and your customers. With XENIX, you're into more
markets faster. With a better product.

Setting the standard. XENIX is Microsoft's implemen-
tation of the UNIX" operating system. It's a multi-tasking,
multi-user OS for teading 16-bit microprocessors. In fact,
XENIX is such a productive, portable system, that we
expect it to become the de facto standard operating system
for 16-bit microprocessor-based systems. A standard that
will foster the development of applications programs that
sell systems.

Support. XENIX is fully supported by Microsoft. in devel-
oping XENIX for 16-bit microprocessors, we improved the
efficiency of the UNIX operating system. Then, we added
enhancements specifically designed to make the system
suitable for the commercial marketplace. You can create
a total environment by adding Microsoft's standard
software packages to the XENIX operating system. In
languages, Microsoft's BASIC Interpreter and Compiler,
FORTRAN, COBOL, and Pascal provide unique program
portability between 8-bit and 16-bit systems. And, Microsoft

is the single-source vendor for the XENIX operating
system, languages and utilities. In addition, Microsoft's
XENIX Clearinghouse will provide access to a library of
XENIX applications software and utilities.

Want to know more? If you are developing a 16-bit micro-
processor-based system, contact us. We can offer you
single copy XENIX through our distributors, or, multi-copy
XENIX with a low initial payment and a pay-as-you-sell OEM
royalty program. To open a dialog, return the coupon below.

*UNIX operating system is a trademark of Bell Laboratories
XENIX is offered under license from Western Electric

MICROSOIFT

10800 N.E. 8th Street
Bellevue, WA 98004
(206) 455-8080

I'm interested. )
Please send me information on the XENIX operating system for
16-bit microprocessors.

4 PDP-11, 0 Z8000, 0O 8086, 0 68000.

I'm specifically interested in 3 single copy. O mutti-copy OEM use.
[ Please include information on the XENIX Clearinghouse.

Name __
Company -
Address
City

State

_Zip
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Meetings

6th Meeting on Integrated and Guid-
ed-Wave Optics, Optical Society of
America and IEEE (OSA, 1816 Jef-
ferson Place, N.W., Washington,
D. C. 20036), Asilomar Conference
Center, Pacific Grove, Calif., Jan.
6-8, 1982,

5th Los Angeles Technical Sympo-
sium, International Society for Opti-
cal Engineering (SPIE, P. O. Box 10,
Bellingham, Wash. 98227), Los An-
geles Marriott Hotel, Los Angeles,
Jan. 25-29.

1st Spacecraft Electronics Confer-
ence, EiA (Frank A. Mitchell, EIA,
2001 Eye St., N. W., Washington,
D. C. 20006), Hyatt Hotel, Los
Angeles, Jan. 26-28.

Advanced Semiconductor Equipment
Exposition and Conference, Elec-
tronic Representatives Association
and Cartlidge & Associates Inc.
(cal, 491 Macara Ave., Sunnyvale,
Calif. 94086), Convention Center,
San Jose, Calif., Jan. 26-28.

Annual Reliability and Maintainabil-
ity Symposium, American Society
for Quality Control, Institute of
Electrical and Electronics Engineers
(H. C. Jones, Westinghouse, MS
3608, P.O. Box 1521, Baltimore,
Md. 21203), Biltmore Hotel, Los
Angeles, Jan. 26-28.

1st Military Computers and Software
Seminar, American Defense Pre-
paredness Association (ADPA, 900
Rosslyn Center, 170 North Moore
St., Arlington, Va. 22209), Sheraton
National Hotel, Arlington, Va., Jan.
27-28.

Workshop On Reliability of Local
Networks, 1EEE (Robert S. Swarz,
Prime Computer, Inc., 500 Old Con-
necticut Path, Framingham, Mass.
01701), South Padre Hilton Resort,
Brownsville, Texas, Feb. 3-5.

16th Annual Television Conference,
Society of Motion Picture and Tele-
vision Engineers (Lynne Robinson,
862 Scarsdale Ave., Scarsdale, N. Y.
10583), Opryland Hotel, Nashville,
Tenn., Feb. 5-6.

S5th European Exhibition and Con-
gress for Telecommunications, On-
line GmbH (Postfach 10 08 66,
D-5620 Velbert 1, West Germany),
Diisseldorf Fairgrounds, West Ger-
many, Feb. 8-11.

Aerospace and Electronic Systems
Winter Convention, Institute of Elec-
trical and Electronics Engineers
(Tom S. Schuler, Rockwell Interna-
tional, P.O. Box 3105, Anaheim,
Calif. 92803), Sheraton-Universal
Hotel, Hollywood, Calif., Feb. 9-11.

International Solid State Circuits
Conference, Institute of Electrical
and Electronics Engineers (L. Win-
ner, 301 Almeria Ave., Coral Ga-
bles, Fla. 33134), Hilton Hotel, San
Francisco, Feb. 10-12.

Aerospace Applications Conference,
IEEE (Russel Gaspari, Hughes Air-
craft Co., MS S12/V305, P. O. Box
92919, Los Angeles, Calif. 90009),
Woodbridge Conference Center,
Snowmass, Colo., Feb. 21-28.

Nepcon 82 West, Cahners Exposi-
tion Group (222 West Adams St.,
Suite 999, Chicago, Ill. 60606),
Anaheim Convention Center, Ana-
heim, Calif., Feb. 23-25.

Compcon Spring, IEEE (Harry Hay-
man, P. Q. Box 639, Silver Spring,
Md. 20901), Jack Tar Hotel, San
Francisco, Feb. 26-28.

Robots VI Conference and Exposi-
tion, Society of Manufacturing En-
gineers (1 SME Dr., P. O. Box 930,
Dearborn, Mich. 48128), Cobo Hall,
Detroit, March 1-4.

9th Communications Satellite Sys-
tems Conference, American Institute
of Aeronautics and Astronautics
(1290 Avenue of the Americas, New
York, N.Y. 10104), Town and
Country Hotel, San Diego, Calif,,
March 7-11.

Spring Engineering Conference, So-
ciety of Cable Television Engineers
(1900 L Street, N. W., Suite 614,
Washington, D. C. 20036), Copley
Plaza Hotel, Boston, March 8-10.
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Expand your choices
with 8 micros in one.

V2 UNITED
%’/ TECHNOLOGIES
MOSTEK

For emulation or production,
no other single-chip microcom-
puter gives you more design
momentum than our piggyback
EPROM MK38P70.

Why? Because with this one
8-bit device, you can emulate

eight different 3870 family mem-
bers. Simply insert the MK38P70

with its programmed EPROM
into the target socket, then test
your code. If a change

is needed, reprogramming is
quick and efficient on any
standard EPROM programiner.
An attractive price makes the
MK38P70 a very practical pro-
duction circuit as well. In fact,
in some cases the MK38P70
is more economical than its
masked-ROM counterparts. And
since it's available at your lo-
cal Mostek distributor, you can
quickly put it into production.
As for acceptance, the 3870
family has been proven in hun-
dreds of designs and millions of
circuits. Plus all 3870 versions
are hardware and software
compatible. So you can buy
only what you need

today. Without limiting your
options tomorrow.

Eight different custom chips
in one standard package, avail-
able at all Mostek distributors
That's the choice that only the
MK38P70 can give you. To find
out more, call or write Mostek
Corporation, 1215 W. Crosby
Road, MS 1109, Carrollton, Texas
75006 (214) 323-1801. In Europe,
contact Mostek International at
(32) (02) 762.18.80. In the Far
East, Mostek Japan KK (03)
404-7261.

© 1981 Mostek Corporation
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PHIL PERKINS AND

HERB THALER

PUT LT. TOGETHER.

NOW IT’S THE ONLY WAY TO GO.

Integrated Testing©. LTX’s synergistic
combination of linear and digital
testing techniques for maximum
throughput, capability and economy.
I.T. combines two systems into one.

Phil Perkins, LTX’s linear expert, and
Herb Thaler, LTX’s digital specialist,
put L. T. together for manufacturers
and users of complex LSI devices that
are based on the digital processing of
analog functions.

The first expression of Integrated
Testing was the combination of the
DX89 Digital Extension and the LTX
Linear LSI test system. Now LTX
introduces the PG802, a fully versatile
12 MHZ algorithmic Pattern Gen-
erator. This allows the programming
of the Integrated Testing System for
even more sophisticated CODECs and
other circuits with integrated analog
and digital functions.

Go with L.T.

LTX Corporation,

145 University Avenue,
Westwood, MA 02090.

Call us about I.T.:
Boston: 617/329-7550 Europe: 44 4862 22322
Santa Clara: 408/727-1414 Japan: 03-326-2501

Or see I.T. at:

ATE Productronia
Brighton, England Munich, Germany
December 8-10 November 10-14

A

LTX RESPONDS

Copyright 1981. L'TX Corporation
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7 reasons why

the K100-D

is now the world’s best-selling logic analyzer.

How the general-purpose K100-D beat out H-P to become #1.

Not so long ago, Hewlett-Packard
logic analyzers were the industry
standard. We asked digital design-
ers to compare the K100-D with
H-P’s popular 1610B and 1615A
logic analyzers before making any
buying decision.

In head-to-head comparison, the
K100-D came out looking so
good, it's now the best-selling
logic analyzer in the world.

Here's why:

1. It’s easy to
systematize.

For automated troubleshooting
and production ATE, the K100-D
features a fully-programmable
GPIB interface.

To help you support a wide
variety of bus-oriented systems,
there are standard high-perform-
ance probes, specialized probing
accessories and detailed appli-
cation notes avzilable on all the
popular microprocessor systems
currently in use.

The T12 “top hat” for the
analyzer remote diagnostic

include the GPIB Analyzer

2. It’s concise.

The K100-D monitors 16 channels
in time domain, 32 in data
domain, so you can probe
enough points to pin down prob-
lems at their source.

3. It’s fast.

A 100 MHz clock rate resolves
signals to 10 nanoseconds. The
front end is also sensitive enough
to capture glitches as narrow

as 4 ns.

4. It’s deep.

1024 words deep in memory—for
faster, more accurate debugging.
The K100-D extends the length of
data you can trap from your
system at any one time.

5. It’s clear.

The K100-D has a large keyboard
and interactive video display,

a comprehensive status menu,
highly useful time domain display,
and data domain readout in user-
specifiable hexadecimal, octal,
binary or ASCII.

K100-D provides logic
capability. Other options

and RS232 Serial Data
Analyzer.

6. It has remote
diagnostics.

A new T-12 communications
interface option lets your field
troubleshooters share their
system observations with the best
engineers. back at headquarters.
Remote diagnostics provide faster
debugging and save a lot of time
and travel for your most valuable
people.

7. It’s well supported.

You get full applications support
from the experts in logic analysis.

For a free: copy of our “‘Logic
Analyzer Comparison Guide,’
request card for microprocessor
system application notes, and
T-12 Communicator information,
just circle the appropriate reader
service numbers. Or contact
Gould, Inc., Instruments Division,
Santa Clara Operation, 4600 Old
Ironsides Drive, Santa Clara, CA
95050, phone (408) 988-6800.

=2 GOULD

Circle 31 for Comparison Guide

Circle 194 for APP MNote request forn

Circle 195 for T-12 communicator data
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It’s the old question of
when to test. We think the
‘power of ten’ rule makes the
decision easy.

The rule: the cost
of replacing a defective
component increases
ten-fold with each step
of manufacture.

It’s the difference
between catching a defective
component at incoming
inspection for 30 cents, or
completing your circuit board
before discovering it. Now the
cost is $3.00. Install the board
in the equipment and repair
costs jump to $30. Let it get
into the field, and the rule still
applies. You can see that it
doesn’t take long for your profit
to take a beating.

Circle 32 on reader service card

Call during West Coast business hours.
In Oregon, call 641-4141

‘v-}.
" &

Electro Scientific Industries, Inc.

Start at the beginning
Test your components
before you install them in the
board with a low-cost 252 LRC
bridge from ESI. You'll be able
to test passive components for
L, R, C, G and even D. That
means you can structure your
test to the factors that are
important to your application.

With a basic accuracy of
0.25%, you’ll have confidence
in your tests. When the part
reads good, you can be sure that
it really is.

Pick up the phone
and call Tom Freeman,
Product Manager.

You’ll get the full story
on how you can beat the
power of ten rule with an
ESI 252 bridge.

*Price valid through 12/31/81



New halide resists
respond to all media

Test data-handling
is another GenRad
factory-automation tool

IC stocks undervalued,
says investment banker

RCA develops
ultrasensitive
IR camera

Electronics/November 30, 1981

Electronics newsletter

Halide-based photoresists hundreds to thousands of times more sensitive
than existing polymer resists, but with equal resolution, may appear within
two years, say researchers at GCA Corp., Bedford, Mass. Long used in
high-resolution photomasks, halides have never succeeded as resists
because of coating defects in the emulsion carrying the halide molecules.
The new two-layer technique eliminates the emulsion, evaporating a
2,000-% thick layer of halide onto a much thicker polymer film. A key
advantage of the approach is that the halide film is very sensitive to all
common resist media— light, electron beams, and X rays. Thus, it could
cut the exposure time for fine geometries, allow easy combination of two
or more exposure media in a single resist step, and cut the energy needed
for an exposure —a possibility especially attractive for X-ray applications.

Watch for GenRad Inc. to unveil a factory data-management system in
the first half of 1982. Based on the Concord, Mass., firm’s GRnet
minicomputer network system, the new capability —for now called test
data management, or TDM —would collect, transmit, store, and analyze
data on failures, yields, test trends, and defects. TDM would also grow to
perform full-scale industrial data-base management, extending GenRad’s
markets beyond its installed base of testers. With GRnet its first move and
TDM its second, the company is committed to carving out a share of the
growing factory-automation market. Competition in this market recently
intensified with Teradyne’s introduction of its Marathon system (see
p. 169) and Marconi’s announcement of a paperless rework station [ Elec-
tronics, Oct. 20, p. 264].

Times may be tough for U. S. semiconductor companies, but the picture is
not as bleak as Wall Street has painted, believes Hambrecht & Quist of
San Francisco, Calif., one of the nation’s largest investment banking
houses. In a recent report, “The Semiconductor Industry: A Propitious
Investment Opportunity,” the bank declares that ‘“‘semiconductor stock
prices have eroded to the point where their current valuations are similar
to the distressed valuations accorded at the market low of October 1974.”
It is at this point that latent earning potential will attract investors
because the current depressed valuations more than adequately discount
the anemic state of the industry. Its estimates of semiconductor profits,
based on results from Texas Instruments, Motorola, National Semicon-
ductor, Intel, and Advanced Micro Devices indicate a decline of 67% this
year, compared to a 62% reduction in 1975. Profit declines could be even
more severe for semiconductor makers that are subsidiaries, such as
Mostek and Fairchild, Hambrecht & Quist believes.

An experimental infrared camera from RCA Corp., scheduled to be
unveiled this week, captures images on platinum silicide detectors in a
charge-coupled-device array. The 64-by-128-element array, made at the
firm’s laboratories in Princeton, N. J., improves its previous efforts by an
order of magnitude increase in responsiveness in the 3-to-5 um wavelength
range — the camera can resolve the vein structure of a human hand. The
key to the advance is the deposition of uniformly thin layers of platinum,
20 to 100 A thick, to form the Schottky-barrier diode detectors on a p-type
silicon structure.
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DEC increases In the new PDP-11/23 Plus, the Digital Equipment Corp. of Maynard,
Mass., is finally implementing a 22-bit addressing and backplane system
rumored for months to be on the way. The 11/23 Plus will be offered
initially with up to 1 megabyte of memory, although with 22-bit address-
ing, there is room for growth to four times that amount. The standard
11/23 presently addresses 64 K-bytes directly using a 16-bit word or up to
256 Kk-bytes with an 18-bit memory-management option. The new proces-
sor, aimed at original-equipment manufacturers, will sell for $8,500
stripped, and in its minimum system configuration (with bulk storage,
terminal, and RSX-11M operating-system license) for $26,700.

11/23’s memory

More Winchesters Though long a supplier of disk media to original-equipment manufactur-
: ers, it was not until May that 3M Co. quietly slipped into the disk-drive
Ecaligyromi business with its introduction of the 8400 and 8500 series of 8-in.
Winchester drives. Now, the St. Paul, Minn., company has extensive plans
to build upon that beachhead. 3M engineers are working on a follow-on
8-in. Winchester product, code-named Alpine, that will at least double the
60-megabyte unformatted capacity of the 8533, while maintaining the
same three-platter design and form factor. Scheduled for introduction late
next year, Alpine is expected to reach from 120- to 150-megabyte capaci-
ties without resorting to thin-film heads or the advanced metal-coat media
technologies that 3M plans subsequently.

Autodin to get According to a report to be released next month by the market research

- firm, Frost and Sullivan Inc. of New York, Autodin, the Defense Depart-

$103 million revamp ment’s worldwide automatic digital communications network, will be

updated over the next five years by equipment procurements worth some

$103 million in current dollars. In addition, the technology to be employed

for improving the reliability of the automatic switching centers, packet-

switching nodes, and interconnecting trunk networks in the system has a

potential spinoff value of $390 million for nonmilitary Government agen-
cies and the private sector, the company says.

Sandia advancing A new generation of monitoring instrumentation being designed to survive

a worst-case nuclear power plant accident must withstand temperatures to

250°C and radiation of 200 megarads. These specifications, far above

nuclear-resistant gear even military requirements, can be met, claims Sandia National Laborato-
ries in Albuquerque, N. M. Researchers there are applying high-tempera-
ture, high-radiation weapons technology. The pressure transmitters, hydro-
gen sensors, and multiplexers, to operate accurately for up to 200 days
after an accident, will be demonstrated within two years, they say.

state of the art in

Key component Researchers at RCA Laboratories in Princeton, N. J., have come up with

one of the missing links needed for the design of a monolithic gallium

arsenide microwave receiver: a passive component known as a 180°

receiver developed hybrid. This broad-bandwidth device is used to drive the balanced mixers
needed in low-noise receivers. Until now, the available broadband hybrids
could not be deposited on planar structures—the essential geometry for
monolithic devices.

for microwave
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Data Instruments

ressure Transducers

RUGGEDNESS
ou Can Rely On.

High reliability pressure transducers from Data Instruments are making
work smoother for industrial, construction, and farm vehicles. As vital
systems — hydraulics, oil pressure, and manifold air — are pounded,
stressed, vibrated, and contaminated, our rugged pressure transducers
guard reliability. The unique stainless steel case-diaphragm

protects the transducer from hostile environments.

Rugged enough to be the best in the worst &\

situations — this is the pressure

transducer for your demanding application. - \# ~ “*
‘ o

We’ve been working under pressure for
more than twenty years providing
transducers you can install and forget.
Remember Data Instruments for the -
“forgettable” pressure transducers...
the rugged ones you can rely on.

If you have a demanding application,
call us for the solution at 617-861-7450.

WE WORK BEST UNDER PRESSURE

B DATA INSTRUMENTS INC. (-,

:
hﬂ“‘r“; i
4 Hartwell Piace, Lexington, Mass. 02173 e '
617-861-7450 TWX 710-326-0672

©» 1980 Data Instrumenis Inc
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Meeting Japan's Challenge

Fourth in a Series

SOME OF THE
SMARTEST BUSINESS
EXECUTIVES IN
AMERICA MIGHT FAIL
THIS SIMPLE TEST.

Japan

1. Which country has the world's most productive
Work force?

2. Which country spends the most for research
and development?

3. Which country exported more goods last year
than any other country in the world?




We wouldn't be surprised if you answered “Japan” to all three
questions. After all, Japan’s gains in these areas have been impressive,
as has its press.

But in fact, despite recent trendss, according to the Department of
| abor’s Bureau of Labor Statistics, real gross domestic product per
employed person— the national measure of productivity—shows Japan
behind the United States by 31.6%.

As for research and development, based on the latest National
Science Foundation figures available, the United States spent three
times more than Japan.

And in exports, the most recent International Trade Statistics
Vearbook shows that even in manufactured goods alone U.S. exports
had a dollar value about 39% greater than exports from Japan.

So Japan may be gaining, but it hasn't beaten America. In many
areas it hasn't even caught up. Which is not to say the challenge from
Japan is a hollow one. We know it is real.

We know individual companies in Japan, with which many of us
compete, achieve excellent productivity levels.

We know U.S. spending, of itself, will not generate innovation. It
takes commitment to leadership.

We know U.S. trade balances with Japan in certain businesses
have shifted to Japan'’s advantage.

But we are a strong country with outstanding resources and a
formidable overall lead. As we take notice of things we need to do, and
get on with them, we can build on that strength and maintain our ability
to compete successfully anywhere in the world.

America is a winner. A winner has confidence. In fact, one can't
win without confidence. Yet. the way things have been written and spoken
of lately, you'd think we'd lost our winning ways. Not true. We have
great strengths. Let’s build on them. We have great ability to recommit—
to overcome challenge.

As for Motorola, we believe we are already doing much better
than the average American company you would compare us [0, and most
Japanese companies as well. We have plans and programs in place
that are working to improve constantly our quality and productivity, and
to keep sharp the cutting edge of our technology.

We are confident we can win against competitive challenges.

We are committing ourselves publicly to do so.

We know other companies feel the same.

It is only a matter of putting ourselves to the test. And having
the right answers.

MOTOROLA A World Leader in Electronics.
Quality and productivity through employee participation in management.

©1981 Molorola Inc. Motorola and ‘M are registered trademarks of Motorola, Inc
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NewLM-4. ]
The 40-Channel Logic Monitor
you hold in your hand.

Now, there’s a unique new way to speed and
simplify your work with complex digital circuits.
By simultaneously monitoring up to 40 points
in a logic system with a compact, easy-to-use
instrument that's faster than a scope and safer
than a voltmeter. It's our new multi-family LM-4.
At our factory introductory price of $199.00*
one of the best buys in logic today!

Simply slip its 40-pin IC test clip over your
CMOS or TTL ROM, RAM, microprocessor or
MSI/LSI chip and instantly see the logic state
of each pin on a big, easy-to-read liquid
crystal display.

But that's only the beginning. You can wire
the LM-4 into a computer bus; fit it with two 16-
pin test clips or sockets for comparing known
good and questionable ICs; use it as a clip-on
display for micros, minis and other computers
during design, setup, testing, troubleshooting
...there’s no limit to the ways LM-4 can save
you time and money!

Measuring just 5.9 x 3.2 x 1.2} the pocket-
sized LM-4 comes with a 24" 40-conductor
ribbon cable terminated in a 40-pin IC test clip,
plus instructions/applications manual and
high-impact carrying case. (An optional Univer-
sal Cable Kit is also available for special
interfacing require-
ments, priced at
$75.007)

So whatever the
job—in design, pro-
duction or service—
simplify your testing
with the power of
40-channel monitor-
ing: Order your
LM-4 today.

Call toll-free 1-800-243-6077
8:30AM—5PM EST, Mon—Fri

GLOBAL
SPECIALTIES

CORPORATION

70 Fulton Terr., New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227
OTHER OFFICES: San Francisco (415) 648-0611, TWX 910-372-7992,
Europe: Phone Saffron-Walden 0799-21682, TLX 817477

Canada: Len Finkler Ltd.. Downsview, Ontario

fU.S. Resale only: é)rice, specifications subject to change without notice
¢ Copyright 1981 Global Specialties Corporation.
yrig
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Significant developments in technology and business

Thermal cycling
activates, ‘freezes’
liquid-crystal display

by Roderic Beresford, Components Editor

With no need for refreshing,

dot-matrix array expands to
512 rows and 576 columns
for portable terminal

For years, the light-absorbing and
-scattering properties of liquid-crys-
tal displays have charmed research-
ers into believing they could be fash-
ioned into cathode-ray-tube-like sys-
tems that were flat and consumed
little power. However, this ideal dis-
play has been kept on the back burn-
er because of the problems of
addressing each dot in the display.

But now Kylex Inc. has overcome
this problem by selecting the molec-
ular alignment of a dot with an elec-
tric field during thermal cycling. In
one of the largest arrays yet of dot-
matrix LCDs, the Mountain View,
Calif., firm has placed a matrix of
512 rows and 576 columns into a
6-by-7-inch LCD panel mounted in a
prototype portable terminal.

A similar approach in a much
smaller, less complex array has been
tried in an experimental projection
Tv system and in a computer display
by the Thomson-CSF laboratory at
Corbeville, France [Electronics, April
21, p. 73]. But what remains to be
seen is whether the quirks of such
thermal addressing will be prefera-
ble to the expense of building large-
area panels directly on monolithic or
thin-film drivers, as others arc try-
ing. Kylex’s liquid-crystal material is
a mixture of cyanobiphenyls and
light-absorbing dye molecules.

Phases. In its quiescent state, the
host crystal is in the smectic phase.
with molecules aligned in parallel

Electronics /November 30, 1981

planes. The dye molecules follow this
orderly configuration in which little
tight is absorbed.

A brief current pulse applied to a
row electrode locally heats the crys-
tal to 55°C and into the isotropic, or
randomly oriented, phase. As the
crystal rapidly cools, it passes
through the nematic phase, where
the LCD molecules are sensitive to an
electric field, before returning to the
smectic phasc.

Cooling to 40°C in the presence of
an electric field—supplied by the
column electrode voltage—returns
the host to the normal smectic phase.
However, cooling with no voltage
produces a highly distorted texture
that is absorbing, hence opaque.

Both states persist indefinitely,

e

The FT-111

protessionals.

“alezs0rder
Peal Letavte
~Szientifie

Entry

KYLER

9

1z the first truly portable display
terminal. The large ares liguid crystal display
makez possikle the portability and compactnzss
desired by many executives and mobile
Applications include:

Interact with the host computer through an
innouative scowetio coupler and a built-in modenm.
Hhen hard capy 1 desired, pranter can be
connected to the standard port.

424 Bernardo Avenus

giving the display a static nonvolatile
memory. With this memory, no
refreshing is required, hence many
more rows may be multiplexed than
in conventional displays. Removing
the opaque, colored state requires
either a row-heating pulse, or a col-
umn pulse much longer and larger
than the writing pulse.

“At our maximum writing rate of
about 1,200 characters/second, a
500-line display consumes about 10
watts,” says David H. Davics, vice-
president for technology at Kylex.
“But in a typical application, such as
a terminal, the writing rate averages
far lower, and thus the power con-
sumption would be around 0.5 w.”

The writing speed, which is
between 4 and 10 milliseconds/row,

“~Databaze Inquiry
~Ganerzl Timesharing
“tngineering

- Mpuntaln Yiewr (R 94043-5£8C
= (419 969-5a0n

Telex: (289

the 1154

Made 10

Hot spots. Liquid-crystal displays from Kylex may be multiplexed to more than 500 rows.
This 6-by-7-inch panel of 280 by 360 dots can be written at over 1,000 characters/s.
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is determined by the time the crystal
needs to cool. The main complica-
tion is that the writing pulse’s power
must be reduced as the ambient tem-
perature rises or as the writing rate
increases. Otherwise, the display
overheats and cannot return to the
smectic phase.

“We control the write-pulse width
with software in the portable termi-
nal,” adds Davies. “A Z80 processor
checks the past writing history of a
row, as well as an ambient tempera-
ture sensor, to determine the mini-
mum power needed to write that
row. About 20 s of writing history
needs to be stored by the processor.”

A speedier display must cool off
faster after a row-writing pulse.
Faster cooling requires a smaller
area. Thomson-CSF achieved 60-
microsecond row-writing times with
a S5-millimeter-square panel.

Kylex is not pursuing the technol-
ogy for TV applications. However,
specific plans for commercialization
are awaiting word from Kylex’s new
corporate parent. Earlier this month,
Exxon Enterprises Inc. was negotiat-
ing to sell Kylex to another large
company. Independently, a group of
Kylex employees were looking for
capital to spin off a new company to
bring the technology to market.

Production

E-beam, ultraviolet photolithography join
in single-resist step for precision, speed

An advantage of scanning electron-
beam lithography is also a disadvan-
tage. Because an electron beam
exposes a very small area at a time,
it can lay down very fine integrated-
circuit geometries. But the beam
takes longer to expose a large area
than an optical exposure.

So to keep some of the speed char-
acteristics.of optical systems, process
engineers at present separate mask
steps into those requiring the fine
geometries possible with the elec-
tron-beam technique and those

- SNore UN A
AR S T
) .

Combination. Negative image developed on resist, above left, shows 0.4 um lines exposed

where the coarse geometries possible
with optical systems are sufficient.

Now a team of researchers at the
Sperry Corp.’s Research Center in
Sudbury, Mass., has combined elec-
tron-beam and optical exposure in a
single resist step. The resulting
method retains the fine geometry
possible with electron-beam mask-
ing, while regaining much of the
speed lost in the process.

Technical staff member Terrell D.
Berker notes that ‘“depending on
chip geometry, it’s possible to cut the

with an electron beam. *‘Plateau” was exposed to UV light. Photo at right, taken after plasma
etch and resist removal, shows 0.4 um lines intact.
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area requiring electron-beam expo-
sure from as much as 20% to 30% of
a chip to as little as 1%, simply by
exposing only the fine lines with the
beam and reserving larger, coarser
areas for exposure with ultraviolet
light.

“It is possible to cut electron-
beam masking time by a factor of 5
to 10 or more.” She adds that, if the
mask-generation process is automat-
ed, as with a Calma system, it is
simple to sieve out the fine and
coarse geometries and reserve the
latter for UV exposure.

Positively standard. Berker and
fellow staff member Stephen E. Ber-
nacki, call their approach single-
resist mixed lithography. In practice,
standard positive photoresists (like
Shipley Co.’s 3000 series) are used
to coat the wafer, then an electron
beam writes the areas where geome-
tries are finest. (The Sperry team
routinely achieves 0.4-micrometer
line widths with the technique).

Afterward, using a light- or dark-
field mask to obtain the required
positive or negative optical image,
large-area features are laid down
with a UV light source. Only after
both exposures is the resist devel-
oped and etching begun.

Some experimentation was needed
to find the right combination of
exposure and development time, but
the Sperry researchers termed the
problem a minor one. The system is
said to adapt well to production.
“We now are using it in Sudbury on
a routine basis for experimental and
custom LSI,” says Berker.

Application. Berker adds that
computer maker Sperry Univac may
apply the technique when it begins
using electron-beam lithography.
“They like the fact that the
approach uses standard optical re-
sists with which they are familiar,
rather than specialized electron-
beam resists, which some process
engineers appear to dislike,” she
says.

Berker and Bernacki note that the
system saves the most time when
used in conjunction with full-wafer
exposure systems and somewhat less
with wafer steppers. With the form-
er, it is possible to expose all the

Electronics /November 30, 1981



coarse areas on a wafer simulta-
neously with ultraviolet light, where-
as with steppers, the exposure pro-
ceeds one area at a time. Still, they
say that the time saved overall is
“significant.” -James B. Brinton

Computers

Total immersion cools
supercomputer logic

“We have no backup now. We're
betting the company—at least at the
high end —on liquid immersion tech-
nology,” declares John A. Rollwag-
en, recently named chairman at
Cray Research Inc., Mendotta
Heights, Minn. Rollwagen’s refer-
ence is to the company’s decision this
month to back a design developed by
founder Seymour R. Cray for the
the firm’s next-generation Cray-2
supercomputer.

Cray’s approach uses 16-gate
emitter-coupled logic chips housed in
tightly packed modules immersed in
an inert fluorocarbon cooling liquid.
It was selectea over a competing
design under development at Cray
Laboratories in Boulder, Colo., that
relies upon very large-scale integra-
ed ECL gatc-array technology. The
Boulder activity will now be diverted
to other efforts, probably aimed at
Cray-1 enhancements.

Meanwhile, Seymour Cray, after
stepping down as the company chair-
man, has put up his own building
near Cray’s Chippewa Falls, Wis.,
facility, where he will work as an
independent contractor heading a
25-person work force that will
remain on the Cray Research pay-
roll. The group will develop a Cray-2
prototype to which Cray Research
has first rights, says Rollwagen, who
continues as president and chief
executive officer.

Fluorinert. Although machines
such as the Cray-1 and Control Data
Corp.’s competing Cyber 205 use
freon cooling, the Cray-2 will use
Fluorinert, a cooling liquid supplied
by 3M Co., St. Paul, Minn., that is
used for other electrical applications.
Liquid cooling is not uncommon in
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large computers—I1BM’s 3081, for
example, uses water cooling. But the
cooling system design developed by
Cray is unusual.

Modules consisting of eight 4-by-
8-inch circuit cards will be totally
immersed in the circulation liquid,
which will carry away the heat gen-
erated by the tightly packed bipolar
circuitry. Usually, the cooling liquid
flows through a heat sink to which
the circuits are attached.

With 700 logic chips per module,
each eight-board set will dissipate
from 600 to 700 watts, says Robert
A. Allen, an engineering manager at
the Chippewa Falls plant. Each of
the four processors in the Cray-2’s
multiprocessor architecture will con-
tain 36 logic modules as well as 64
memory modules having 4-K bipolar
random-access memory devices.

Compared with the Cray-1’s 32-
megabyte memory, the Cray-2’s
main memory wiil have 256 mega-
bytes. The chips are flow-soldered to
the cards, so that each eight-card set

may be packed into a module less
than 1 in. deep, Allen says.

With a 4-nanosecond cycle speed,
the Cray-2 is expected to be 6 to 12
times faster than the Cray-1 unipro-
cessor with its 12-ns clock. Cray
rates its top Cray-1 machine at
around 80 megaflops (million float-
ing-point operations per second) for
typical short- to medium-length vec-
tor-processing problems, says plan-
ning vice president Peter Gregory.

Comparisons of the Cray-1 and
the competitive Cyber-205 vary
widely by type of applications,
although CDC claims instruction
rates up to 800 megaflops. Observers
tend to rate the two machines as
about equal.

But as one analyst says, “The
Cray-2 should far surpass anything
that’s on the market today . . . it
serves notice that Cray intends to
remain on the forefront of supercom-
puter technology.” The Cray-2 will
not be ready for market, however,
until about 1985. -Wesley R. Iversen

Peripherals

Terminal maker swaps rights to circuitry
for another’s cabinet design and tooling

One way to get to market quickly
and cheaply is to reverse-engineer a
competitor’s product. Though it is
easier and more ethical to work out a
technology trade with another firm,
companies rarely do.

Lee Data Corp. of Minneapolis
and Atlanta-based Colorgraphic
Communications Corp. have, how-
ever, pulled off such a trade to the
benefit of both firms. Colorgraphic
traded production rights to the ana-
log circuitry that drives the color
cathode-ray-tube display in its MVI-
7 console system. In return, it
obtained rights to a new ergonomic,
or human-engineered, console cabi-
net design from Lee, as well as
access to Lee’s cabinet vendor —and
thereby, the benefits of more than
$150,000 of Lee-funded tooling.

It is turning out to be a good mar-
riage. Ezra Mintz, president of Col-
orgraphic, estimates that “we both

saved each other at least $200,000
and one or two man-years of effort.”
He expects the cabinet not only to be
cheaper than the sheet metal enclo-
sure used before, but also to attract
more customers with its tilting and
swiveling CRT mount and detachable
keyboard, which can reduce operator
fatigue.

Full-color. Lee, meanwhile, which
has had its series 300 line of termi-
nals emulating 1BM Corp.’s 3200
series for about two years, will grad-
uate to a full-color capability with-
out having to go to the expense of
locating and hiring analog-video
design engineers—a rare breed ac-
cording to Douglas M. Pihl, opera-
tions vice president for Lee. Pihl says
that “*high-resolution, low-cost color-
video—driver design is an unpopular
field for American engineers; most
of the leading-edge designs are com-
ing out of Japan these days.” But not
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all, as witnesses Colorgraphic.
As a result of their deal, both
firms will introduce new products in

the first quarter. From Lee will
come the $3,500 model 1230—to
compete with IBM’s $4,400-to-
$6,000 model 3279 color terminal —
which will offer a variety of commu-
nications protocols as well as termi-
nal functions. Among them will be
bisynchronous communications, and
compatibility with IBM’s SNA sys-
tems network architecture.
Concentration. For its part, Color-
graphic plans to emulate Digital
Equipment Corp.’s VT100 terminal,
which has almost become a de facto
industry standard—but adding col-
or. The company thought for some
time that it might go after the IBM
3279 market, but elected to forego
it. “The service and support require-
ments of that market were too great
for a small company.” Mintz says.
However, his company will continue
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Good looker. Colorgraphic Communications
traded production rights to the analog cir-
cuitry driving the color CRT in its MVI-7 con-
sole, top left, for the jazzier looking cabinetry
of Lee Data’s IBM 3270-compatible terminal,
below. Both vendors will add new products.

to offer its MVI-7 color terminal in
non-IBM markets [Electronics, July
28, p. 14].

So, in the first quarter of 1982,
Colorgraphic will introduce its MVI-
100, a color version of the VT100.
The terminal will list for about
$2,750—Iless than $500 more than a
monochrome VT100. It will have all
the features of the VT100, including
the ability to accommodate DEC’s
new VTI18X personal computer op-
tion [Electronics, Nov. 3, p. 58].

Though both DEC systems are
monochrome, the MVI-100 will in-
clude firmware that converts rou-
tines run on the new terminal to take
advantage of color. The unit also will
emulate terminals from Lear-Siegler
and Hazeltine, two of the three larg-
est makers of monochrome CRT ter-
minals for the original-equipment
maker. The third company is Ap-
plied Digital Data Systems, now an
NCR subsidiary.

Both firms may include the per-
sonal computer offerings of DEC and
IBM in their new terminals. They
may also offer modified personal
computer options of their own; Lee,
for example, may offer an equivalent
of the I1BM Personal Computer, but
with the ability to operate as a sys-
tem-compatible preprocessor in IBM
setups. Colorgraphic has plans to
drop a MC68000-based 16/32-bit
processor card into its console, and
also would go for IBM or DEC com-
patibility. -James B. Brinton

Microprocessors

Ada compiler, APU
readied for Z8000

Zilog Inc. may be No. 4 in the sales
of 16-bit microprocessors, but it is
spending money like No. 1 to devel-
op the supporting hardware, soft-
ware, and systems for its Z8000

family. In effect, the Cupertino,
Calif., subsidiary of Exxon Comput-
er Systems Group has almost a
blank check from its oil company
parent, according to president Man-
ny Fernandez.

Two of its biggest programs are to
develop a compiler for the Depart-
ment of Defense’s Ada language and
an arithmetic processing unit. These
are major undertakings. The compil-
er will involve a full implementation
of Ada, and it will be submitted to
the DOD for certification. None is yet
available except for partial imple-
mentations. The APU will be similar
to Intel’s 8087 —the only one out
now —but faster, according to Fern-
andez. Zilog says it will be available
during the third quarter of 1982.

He hopes these and other efforts
will go a long way to dispelling any
worries among potential customers
caused when Advanced Micro De-
vices Inc. earlier this fall left the
systems business that it had been
building around the Z8000. AMD
continues to make the Z8000 as a
component, and Zilog, according to
Fernandez, is signing agreements
with other second sources as well.

Military hand. The compiler is
expected to strengthen Zilog’s al-
ready strong position in the military
market. The Z8000 was the first 16-
bit instruction set to be licensed for
military use, though it was recently
joined by the 8086 instruction set
from Intel Corp. Intel has an Ada
compiler, though it is for the iAPX-
432 and is not a full implementation.
Subset Ada compilers for 68000s
are available from TeleSoft Inc. and
for UCSD p-code systems from West-
ern Digital Corp.

Zilog is contracting for the Ada
compiler with the Data Systems divi-
sion of Litton Systems Inc., Colora-
do Springs, Colo., which already has
extensive experience with military
systems. It will be implemented on
Zilog’s System 8000 minicomputer
and will produce code for the
Z800-1, -2, -3, and -4 machines.

The APU, which Zilog claims will
be two to five times faster than
Intel’s 8087, will perform IEEE-com-
patible floating-point operations of
addition, subtraction, multiplication,
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division, square root, and remainder-
ing —all with 80-bit precision. It also
does binary-to-decimal and decimal-
to-binary conversions. The unit takes
only 10 microseconds for all opera-
tions except square root, which
requires 12 us.

Zilog estimates that a system
using its high-speed Z8004 proces-
sor, Z8015 virtual memory manager,
and an APU will have seven times the
performance level of a VAX-750
minicomputer.

Other efforts. Zilog is also cover-
ing other microprocessor applica-
tions. At the high end, it is working
on the 32-bit Z80000 that will be
instruction-set compatible with the
company’s 16-bit Z8000 and will
compete with similar offerings, such
as Intel’s iIAPX-386 and Motorola’s
32-bit version of the 68000. In fact,
Zilog’s System 8000 minicomputer
already has 32-bit data paths and
could accept the Z80000 when it
becomes available.

Zilog, estimated by industry
sources to be doing about $45 mil-
lion in business annually, also
expects to maintain its dominance in
the 8-bit arena by offering the
Z800—a brand new design that will
be instruction-set compatible with
the 8-bit Z80 but will have a Z8000-
compatible 16-bit interface,
enlarged memory-addressing capa-
bility, and throughput seven times
that of a Z80. All this makes ‘“‘the
Z800 the single biggest undertaking
in Zilog’s history,” according to
Fernandez.

An agreement is also currently in
negotiation with a U. S. firm —prob-
ably RCA Corp.—to implement the
Z8000 design in complementary-
MOS technology. -R. Colin Johnson

Meteorology

Radiosonde goes
to digital transmission

The old pairing of balloons and
weather measurement has acquired
a digital look in a new device from
Beukers Laboratories Inc. A supplier
of gear for measuring weather data
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for 18 years, the St. James, N. Y.,
firm has designed the first micropro-
cessor-controlled radiosonde.

Radiosondes have been used by
meteorologists for perhaps the last
50 years. They incorporate tempera-
ture-, pressure-, and humidity-sens-
ing devices with a telemetry trans-
mitter that broadcasts their mea-
surements to the ground. All the
hardware is housed in a relatively
cheap, lightweight package borne
aloft by a balloon.

Each year, the 147 nations of the
United Nations-sponsored World
Meteorological Association launch
hundreds of thousands of radio-
sondes to track short- and long-term
weather conditions. They are each
used once and then literally lost to
the winds.

Worries. Problems common with
the device are distortion and signal
error due to noise and channel fad-
ing, worrisome to the meteorologists
who want data to be as accurate as
possible. But the logical solution—
sophistication or high power for the
transmitter —is ruled out, because of
the needs for low cost (the entire
package is made for about $50) and
battery operation, points out John
M. Beukers, president of Beukers
Laboratories.

Beukers easily hit on the answer.
He moved from the previous analog
design to one that transmitted the
sensor measurements digitally via a
parity-checked bit stream. Thus the
integrity of the data may be checked
before it is accepted by the ground
station and entered into the meteoro-
logical data base.

Beukers relied on what are threc
essentially off-the-shelf digital chips
to hit the $50 bogey —no mean feat
when the target is a piece of analog
gear that has long been engineered
and reengineered. The winning de-
vices are an eight-channel multiplex-
er, an 11-bit analog-to-digital con-
verter, and the system controller—a
preprogrammed 4-bit microproces-
sor with on-chip read-only memory.

Package. The electronics fits on a
pair of printed-circuit boards on
which are also mounted a thermistor
(for sensing temperature), a humidi-
ty-sensing element, and a switched

barometer, or baroswitch.

The radiosonde is packaged within
a polystyrene foam case measuring
10¥4 by 6Y2 and 372 inches thick,
and weighing 370 grams with the
battery. Its milliwatts of power are
supplied by an 18-volt battery, and it
operates at the 403- or 1,680-mega-
hertz frequencies reserved for the
meteorologists.

Offered as an option is a receiver
tuned to navigation signals from
worldwide radio-navigation networks
like the Loran and Omega systems.
The signals are retransmitted to the
ground station.

From a measurement of the
elapsed time between the retransmit-
ted navigation signals, it is possible
to determine the wind velocity at the
balloon’s altitude, Beukers explains.

Voltages in the sensor channels
are sequentially read by the a-d con-
verter, buffered and formatted into a
serial ASCII data stream, and trans-
mitted at a 300-bit-per-second rate.
The microprocessor adds preamble,
parity, and other housekeeping infor-
mation to the data stream. It is pro-
grammed for the entire sequence of
functions. viz Co., Philadelphia,
which also makes the sensors, builds
the radiosondes in conjunction with
Beukers labs. -Harvey J. Hindin

Employment_

EE shortage divides
industry, IEEE

What is the solution to the national
shortage of electronics engineers and
computer scientists? The quick an-
swer is money—although not neces-
sarily in the form of higher salaries,
if the Institute of Electrical and
Electronics Engineers latest income
survey is representative.

Comparing 1980 mean salaries
with 1978 figures, the IEEE data
shows the annual average income for
all electronics engineers climbed
15.7% in the two-year period to
$36,659. Components and subassem-
bly engineers were getting the most
dollars ($39,659 in 1980), although
the largest percentage gains have
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been scored in the growing markets
for computer hardware (27.6% to
$34,755) and medical clectronics
(26.9% t0 $38,589).

Priorities. Although members of
the [EEE U. S. Activities Board agree
with industry organizations like the
American Electronics Association in
Palo Alto, Calif., that the shortages
exist and are not subject to quick
solutions, they are divided on the
nature of the shortages and how they
may be best resolved. What both
sides do agree on is that more money
is needed for recruiting more and
better faculty for the country’s col-
leges and universities, enlarging and
upgrading their laboratory facilities,
and training enginecrs thoroughly in
fundamentals.

A variety of efforts by industry
and government aim to identify and
articulate specific answers for the
manpower problem. Notable among
them is the $1.9 million study of the
structure and dynamics of the U. S.
engineering profession started by the
National Research Council under
the sponsorship of the National
Academy of Engineering. Also start-
ing at the American Society of Engi-
neering Education in Washington is
a two-ycar, $200,000 program
funded by 10 companies to develop a
plan to alleviate faculty shortages.

At the same time, the American
Electronics Association is encourag-
ing its member companies to con-
tribute 2% of their research and
development budgets to the nation’s
universities. In addition, the Semi-
conductor Industry Association, Cu-
pertino, Calif., is developing a pro-
gram for funding university pro-
grams in semiconductor research.

Numbers. What troubles a number
of officials in the IEEE, however, is
the way the AEA identifies the short-
age of electronics specialists [Elec-
tronics, Nov. 17, p.96]. The IEEE’s
Bruno Weinschel, chairman of the
American Association of Engineer-
ing Societies’ engineering affairs
council, disputes the AEA’s latest
survey of 671 companies that proj-
ects a U.S. shortage of computer
scientists and electronics engineers
of 129,000 by 1985, which amounts
to about 25,000 annually.
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News brief

Simpler operating systems, new 4300s from IBM

A new simplified operating system, along with four new processors in the
mid-range 4300 line, heralds the first IBM mainframe computer system that
can probably be used without professional operators and a trained data-
processing staff. At least some users should be able to install the new 4321
and 4331 systems with its Small System Executive, designed by IBM to
reduce the data-processing skills required by users, and use them like
minicomputer or small business systems. Several speakers at the Internation-
al Data Corp. Executive Conference in New Orleans earlier this month saw
this development as another step in a trend at International Business
Machines Corp. to bring computing closer to end users. Other examples: the
recent Datamaster small business system and IBM Personal Computer.

The four new processors fill in gaps in the 4300 line and create a new entry
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