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apacity — Custom or standard, Bourns
de high quality 14 and 16 pin DIP
insformers in the quantities you require. Our
lion capabilities offer virtually unlimited
for producing high volume quantities to your
ations.

ogical Leadership — Fully qualified Bourns

ngineering personnel can aid you in devel-
oping the proper specifications for your applications.
Care is taken to assure that all customer requirements
are fully met prior to beginning production.

High Quality & Low Cost — There's no need to
sacrifice quality for price. The Bourns reputation for
high quality at cost-effective prices is well earned.
Typical pricing for annual usage of 25,000 is under
$1.00*. All Bourns DIP pulse transformers are
totally encapsulated to withstand industrial cleaning
processes and high humidity conditions.
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dramatically reduce production costs and increase
productivity in high volume applications.

Quick Delivery — Bourns offers realistic delivery
dates and . . . we deliver when we say we will!
No matter where you're located, Bourns offers
worldwide availability.

DIP pulse transformers built by Bourns! For your
special or standard applications, call or write today.
Or, see us in EEM, Volume 2, page 4194.

MAGNETICS DIVISION, BOURNS, INC., 28151
Highway 74, Romoland, CA 92380. Phone: 714
657-5195. TWX: 910 332-1304. Telex: 67-6446.

European Headquarters: Bourns AG, Zugerstrasse 74 6340 Baar,
Switzerland. Phone: 042 33 33 33. Telex: 78722.

*Domestic U.S.A. price only.
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MAGNETICS DIVISION
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An instrument -
for today...and beyond.

XPANDABILITY

Tektronix has made a commitment that
gives you a systematic pathway into to-
morrow’s technology. Here’s how. As
more advanced measurement tech-
niques are developed, each is adapted to
the Tektronix Plug-In oscilloscope you
own today.

So, the plug-in units you are using now
will fit the mainframes we build tomor-
row. Compatibility is assured.

Currently our Plug-In scopes family
includes 14 mainframes and 21 plug-in
units in the 5000-Series, and 19 main-
frames and 35 plug-ins in the 7000-
Series. (With them, you can use compat-
ible logic and spectrum analyzers and
other special purpose plug-ins.) Among
the newer arrivals: a logic analyzer with
16 digital acquisition and display chan-
nels. A calibrated 60 GHz spectrum
analyzer that’s transportable. And the
newest: A 1 GHz real time oscilloscope

........

with 10 mV/div sensitivity and 20 cm/ns
photographic writing rate. Plus more
milestones just ahead.

Our commitment to superior research
and engineering and to performance
and reliability extends to each new 5000
and 7000 Plug-In scope we produce.

Tektronix Plug-In scopes meet your
critical measurement demands. From
circuit design to plasma physics re-
search. From balancing rotating ma-
chinery to measuring the accuracy of
D to A converters.

What measurement challenges are on
your horizon? Contact us. We can help
you plan to meet them successfully with
our Plug-In scopes. At Tektronix, our
commitment goes with our name.

Tektronix:

COMMITTED TO EXCELLENCE

For literature, call (800) 547-1512 toll free.



75% of our real-time computers
goto (;EMS. Nowonder we glvethem
such good

Or is it the other way
round? We give such good sup-
port that OEMs buy 75 percent
of our HP 1000 computers.

Either way, you can't lose
with Hewlett-Packard. If you're
building systems for the high-
technology, engineering or manu-
facturing marketplace, talk to us.
We've been heavily involved in
these fields for the past 40 years.
And that experience has helped
us develop the hardware and
software tools necessary to get
your customer the right system
at the right price.

Just look at the software
you can get with an HP 1000.
Anupward-compat-
ible, real-time, multi-

2 Circle 2 on reader service card

user operating system spanning
three series of HP1000 computers.
Graphics/1000 for simple, device-
independent data plotting. DS/
1000, our field-proven networking
software. And IMAGE/1000, our
award-winning data base manage-
ment package that’s extremely
useful in developing application
software to fit your customer’s
specific needs.

Last but not least, we
have competitive discount rates,
as well as discounts on demon-
stration/development systems.
Our shipment, installation and
90-day warranty policies are
designed to assure a smooth

start-up. And we offer support
before and after the sale, including
service, customer training and
documentation.

Why don’t you explore all
the advantages of doing business
with us? To start the ball rolling,
write to Roger Ueltzen, Marketing
Manager, Hewlett-Packard Data
Systems Division, Dept. 650,
11000 Wolfe Road, Cupertino
CA 95014. Or contact your local
HP Sales Office listed in the
White Pages.

i
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Highlights

Cover: Microprocessor development shortcut, 121
A low-cost universal development tool
allows evaluation of a new microprocessor
before the device maker’s support equip-
ment is ready. It stands alone or hooks to a
cassette store or a host development
system.
Cover is by Art Director Fred Sklenar.

Why is the System /38 late? 88

IBM’s record of on-time delivery is suffering
as the company irons the bugs out of its
ambitious all-new architecture and software
package. Observers feel IBM’s troubles may
foreshadow similar problems throughout the
industry.

Fast V-MOS chip processes audio signals, 131
Linked to a microprocessor, this number-
crunching chip is powerful enough' to do
digital processing or filtering of audio-
frequency signals in real time. It offers lower
chip count, power consumption, and cost
than its competitors.

Wescon /79 to focus on the 1980s, 170

San Fransisco will host an expected 35,000
engineers and electronics managers during
September 18-20. More than 120 technical
presentations will be given, many of them
concerned with microprocessors. New prod-
ucts will abound at the 780-plus booths.

. . . and in the next issue

A special report on new large-scale inte-
gration processes . . . a monolithic 8-bit
sampled-data analog-to-digital convert-
er . . . a comparison of the capabilities of
logic analyzers and microprocessor devel-
opment systems.
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Publisher’s letter

Although Wescon sometimes seems

to be more product promotion
than high technology, the program
for this year’s show at San Francis-
co’s Brooks Hall and Civic Auditori-
um (see p.170) will have a prime
spot reserved for one of the best and
the brightest in electronics technolo-
gy. That will be the luncheon key-
note address on Monday, Sept. 17,
by John A. Pierce of the California
Institute of Technology.

Dr. Pierce is a widely recognized
and much honored pioneer in micro-
wave development. While at Bell
Laboratories, working in research on
electron tubes and microwaves, he
formulated the first concrete propos-
als for satellite communications;
those ideas became part of the Echo
and Telstar satellites.

Dr. Pierce has done other ground-
breaking work, of course. Just a
partial list of his honors and awards
indicates somewhat the magnitude
of his accomplishments. He has won
the Institute of Electrical and Elec-
tronics Engineers’ Medal of Honor,
the Marconi Award, the Stuart
Ballantine and John Scott awards of
the Franklin Institute, the Edison
Medal, and the Valdemar Poulsen
Gold Medal.

In his address, “One World of
Communications—All Digital,” Dr.
Pierce will open the doors to a future
in communications where “we will
have one digital world in which
transmission, processing, computing,
storage, and switching of voice,
pictures, and data will be inextrica-
bly intertwined both in communica-
tion facilities and in their use.”

lt happens more and more frequently

these days since the advent of the
microprocessor. A company runs
into a problem in designing with
processors and, while solving its own
needs, comes up with a product that
has a market among other micropro-
CESSOr USers.

That was part of the story behind
the design and development of the
Micro System Designer by Millen-
nium Systems Inc., Cupertino, Cal-
if., which is described in this issue’s
cover article (p. 121). “The first goal
was to develop a tool for us,” recalls
coauthor Chris Bailey, marketing
manager, “and the second was to
make that tool appeal to others.”

A primary concern for coauthor
Tracy Kahl, who spearheaded the
design project, was producing a
universal tool —one that could cover
the range of 8-bit and 16-bit proces-
sors available today or about to
become available. It also had to
handle two levels of microprocessor
users. On the one hand, there are
those who want to evaluate and
program numerous different micro-
processors or single-chip microcom-
puters from different vendors. On
the other, there are experienced
users who want a full-performance
development tool for serious design.

Says Bailey, “We were looking
ahead to a family of microprocessor
solutions covering the full spectrum
from design to development to
production to field-service instru-
ments.”
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smart
power

for ATE!

PROGRAMMABLE POWER FOR YOUR AUTOMATIC TEST EQUIPMENT

KEPCO series

power supplies

= programmable from |EEE-488 bus with Kepco
digital interfaces

= automatic crossover voltage and current stabilization
= (0.001% stabilization (load effect)

= 0.0005% stabilization (source effect)

= programmable over-voltage crowbar with flag

= fast programming capability

= five groups, 50 Watts to 1000 Watts

250 WATT MODEL

50 & 100 WATT MODELS

KE p CD ® For complete specifications, write Dept. COF-14

KEPCO, INC. » 131-38 SANFORD AVENUE « FLUSHING, N.Y. 11352 U.S.A. « (212) 461-7000 « TWX # 710-582-2631 + Cable: KEPCOPOWER NEWYORK
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AL
RATOR
LIFIER

Our Model 603L is the
ultimate in RF signal
generator amplifiers. Just
plug this low cost unit into
any signal or sweep
generator in its 0.8 to 1000
MHz range and this
completely solid state unit
will provide you with the
maximum in power

flexibilty.
-
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With a flat frequency
response and 3 watts of
linear Class A output (up
to 5 watts saturated), the
603L will provide constant
forward power, making it
ideal for driving reactive or
resistive loads.

Priced at $1895*, the
versatility and usefulness
of this outstanding power
amplifier can best be
demonstrated in your own
applications.

For detailed specifica-
tions or a demonstration,
please contact:

ENI

3000 Winton Road South
Rochester, New York 14623
Call: 716-473-6900 or
Telex: 97-8283 ENI ROC

* US.A

The World’s Leader
in Power Amplifiers
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Readers’ comments

Not as bad as figured

To the Editor: I would like to point
out a misleading comment on page
126 of the April 26 issue, in “Watch
out for Super C-MO0S,” which accom-
panied the special report “The race
heats up in fast static RAMs.” In
discussing our 6147 4-K part, you
say that ‘“the absolute worst-case
dissipation is likely to climb to more
than half a watt and could be as high
as the 2147’s 900 mw.”

However, power dissipation at a
55-ns cycle time is typically less than
100 mw; in the worst case, it is
about 220 mw. The fact is that only
a small part of the current drawn is
frequency-dependent.

H. Miyamoto
Hitachi Ltd.
Tokyo, Japan

Speaking up for TFTs . . .

To the Editor: In your June 21 issue,
p- 69 [“Amorphous silicon shows
promise for flat-panel TV display”],
you describe current work on amor-
phous-silicon thin-film transistors
(TFTs) for a liquid-crystal display by
a Dundee University group under
W.E. Spear. Since my work at
Westinghouse was referred to, per-
mit me to make a few remarks.

First, we actually built a 6-by-
6-inch liquid-crystal TV display and
reported on it at the 1978 Society for
Information Display International
Symposium. No problems whatsoev-
er were experienced with ‘“‘control-
ling two-component thin-film mate-
rials,” and very high-performance
transistors were consistently ob-
tained with such materials.

Second, the commercial objective
of the Westinghouse work was an
electroluminescent, TFT-driven pan-
el, not an LCD. The reasons for the
termination of this program were
complex but in no way related to
unsatisfactory TFT performance.

Third, amorphous silicon has an
extremely low carrier mobility
(about 0.1 cm?/v-s); hence high-
performance TFTs cannot be built
with it. A high switching ratio,
supposedly obtainable with amor-
phous Si, is quite insufficient for a
flat-panel TV application if the
cutoff frequency of the device is in

the low kilohertz region, which it has
to be for the dimensions reported.
This extremely poor frequency re-
sponse was one of the main reasons
that led a French research group at
Thomson-CSF to abandon amor-
phous silicon in favor of cadmium
selenide, which has a carrier mobili-
ty approximately 1,000 times that of
amorphous Si, with correspondingly
higher frequency response.

I have formed a company in order
to commercialize the Westinghouse
CdSe active matrix display technolo-
gy, and our first product, a high-
resolution, very low-power LCD has
been announced.

T. P. Brody
Panelvision Inc.
Pittsburgh, Pa.

. against solar-power satellites

To the Editor: I would like to make a
““reasoned, factual argument”
against solar-power satellites, rather
than for them as proposed by Jon D.
Rolands in a letter in the June 7
issue, p. 6.

As a radio astronomer, I am deep-
ly worried about the radio-frequency
interference problems associated
with the satellite’s power transmit-
ter. Unless the spurious emissions
can be kept more than 150 dB below
a likely gigawatt power level (ex-
tremely unlikely), the satellites will
be the strongest “radio sources” in
the sky.

For reference, radio astronomers
routinely observe sources with spec-
tral power densities of less than
10~ w-m~2-Hz~! and can easily
detect signals at power levels of
—170 dBm. Planetary spacecraft
missions are tracked at similar
levels. These two scientific endeavors
could easily be wiped out by the
power satellites. Satellite communi-
cations systems may well be af-
fected, too.

I find it hard to believe that solar
cells in orbit could really be econom-
ically better than the additional
redundancy and power-storage sys-
tems required for ground-based so-
lar-power systems.

David B. Shaffer
Green Bank, W. Va.
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Three ways that pre-owned instruments
are better than new.

If you're troubled by the long lead times and high cost
of buying new instruments, USIR has some pleasant
news for you. Used instruments are better than new

three ways-price, delivery and reliability (yes, reliability).

As a supplier of rental and leased instruments, USIR
stays in business by keeping every one of our instru-
ments in top shape, so when you buy from US you
know the instrument has received expert attention.

Pre-owned instruments cost 10-40% less than new.

At a time when instrument costs are skyrocketing,
you can keep your acquisition budget in line by
purchasing previously owned gear.

You can usually purchase top
quality, current model instru-
ments for 10-20% less than
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new, less current instruments for 20-40%. But each
instrument is in top shape, no cats and dogs here.

You can get immediate delivery on your
instrument.

If you've been listening to new instrument sup-
pliers quoting 12-16 week deliveries, listen to this. Our
entire catalog of instruments is ready for sale and
immediate delivery off-the-shelf. As fast as a truck or
airplane can reach you, you can have the instrument
you need.

Pre-owned means well field-tested—not used
up (no infant mortality here).

The greatest risk of failure in any solid state
item is the first hundred hours. These instruments,
most of which are two to three years old, have

proven themselves in day-to-day use. And,
because they have been maintained by
USIR’s own technicians, we can assure you
that they are functionally, and usually
cosmetically, indistinguishable from new.

No-risk warranty.

Every pre-owned instrument we sell
comes with a 90-day parts and labor
warranty* If anything goes wrong, ship it
back, we'll fix it or replace it at our expense.

Take a look at what's available,
send for a catalog today.

Our 24-page illustrated catalog will
show you the seventy-five lines and
hundreds of models of instruments that
are available now. It includes prices
and information on the variety of
acquisition options you can choose from.

And, since new items are added to our
pre-owned inventory every day, you
can get an immediate update on the
availability of any instrument by
calling any USIR sales office.

*Except BWOs, TWT s, and YIGs.

Pre-Owned Equipment
Sales Department

2121S. El Camino Real

San Mateo, California 94403
(415) 574-6006
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New possibilities for
your Printed Circuit
Board

WIMA Miniature
citors ——

WIMA MKS 2
with a PCM of 5 mm__|

The new miniatures from WIMA help
you to save space on your Printed
Circuit Boards and can be utilised
everywhere. They are the smallest
plastic cased, metallised polyester
Capacitors available.

Capacitance values 0.01 — 0.47 uF
(1 MF with 7.5 mm PCM.)

WIMA FKS 2 from 1000 pF.

All capacitors are resistant to
moisture.

Please ask for ®
our special
catalogue.

WILH. WESTERMANN

Spezialvertrieb elektron. Bauelemente
P.O.Box 2345 - D-6800 Mannheim 1
Fed. Rep. of Germany

U.S. Sales Offices:

BOSL & ROUNDY - 3333, Delray Drive
Ft. Wayne - Indiana 46815

(219) 483-3378

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

(914) 591-8822

TAW ELECTRONICS CO.
4215 W. Burbank Blvd., Burbank
California 91505 - (213) 846-3911
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News update

B The reports are coming in now on
Seasat—the ill-fated satellite with a
microwave instrumentation payload
that went down 105 days after
launch [Electronics, Dec. 7, 1978,
p- 36]. During its short but active
life, Seasat collected a unique set of
data on ocean winds, waves, temper-
ature, and topography. All indica-
tions from a preliminary analysis are
that most of the mission’s objec-
tive— microwave surveillance of the
world’s oceans under almost all
weather conditions—was met and
that similar instruments can be used
in the future.

For example, analysis of radar
altimeter data shows that the instru-
ment met its specifications (to within
10 centimeters) for measuring the
height of the spacecraft above the
ocean surface and wave height (to
within £0.5 meter). It seems clear
to the researchers that the altimeter,
having undergone development
through three earth-orbit missions,
can be used for practical quantita-
tive oceanographic investigations.

The Seasat microwave scattero-
meter was another success. It was
designed to measure wind speed to
an accuracy of within 2 m per
second and wind direction to +20°
in two swaths 500 kilometers wide
on either side of the spacecraft; it
appears to have done so successfully.

A preliminary assessment has also
been made of the capability of the
Seasat synthetic aperture radar to
detect ocean waves. Comparison
with surface and aircraft measure-
ments from five passes of the satel-
lite over the Gulf of Alaska indicates
agreement to within about *15% in
wave length and about *25° in wave
direction.

Finally, visual and infrared
images produced by the Seasat visi-
ble and infrared radiometers were
shown to be adequate for identifying
cloud, land, and water features. A
statistical comparison of such sea-
surface temperatures in a cloud-free
region, with a National Oceanic and
Atmospheric Administration analy-
sis based on various surface mea-
surements taken in the same region,
showed substantial agreement.

-Harvey J. Hindin

50 ps RISETIME
GENERATOR

Model TD-50PA (shown above) and Mod-
el P5A (250 ps risetime) are intended for
precision measurement and testing of
high-speed circuits and systems and for
TDR applications. They are also ideal
sources to drive amplifiers because they
exhibit low transient aberrations and
excellent pulse flatness. The TD-50PA
has a separate pretrigger (85 ns) and a
normal trigger output. Both units come
with their own power supply so they can
be used with any oscilloscope system.
The TD-50PA is priced at $449, the P5A
at $149.

COLBY INSTRUMENTS, INC.,
P.O. Box 84379, VA Branch (E),
Los Angeles, CA 90073.
(213) 476-6139.
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Heres a “ONE IN A MILLION” opportumty to buy

LSI-11/2 CPU'’s at 30% OFYF...

First's MILLION DOLLAR September SALE
Selling One Million Dollars worth of LSI-11/2® CPU’S
at 30% OFF. . . During SEPTEMBER ONLY!

Don’t let this “ONE IN A MILLION” opportunity pass you buy!

= LARGE SUPPLIES "IN STOCK™ FOR IMMEDIATE DELIVERY DEC@ List Our

o e ¢
: Price Price
‘ KD11-HA
‘ LSI11/2 Microcomputer $695 $487

KD11-HB
KD11-HA Plus 8K Word RAM Memory 1290 903
KD11-HC
KD11-HA Plus 16K Word RAM Memory 1490 1043
KD11-HD
KD11-HA Plus 32K Word RAM Memory 1690 1183

TWX NUMBER 910-651-1916

computer corporation

corporate square/825 north cass avenue / westmont, illinois 60559/ (312) 9201050

© Registered trademark of Digital Equipment Corporation, Maynard, Mass. ™ Registered trademark of First Computer Corporation
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$ i the extra hardware to do 2’s complement
21 . multiply and divide right inside the chip.
But enough on the Am2903. For our

Advanced Micro Devices just cut the it the AriOB1:
price of the Am2903 by 30%, and you can ’
get it right now. $18 95'
It you like the price, you'll love the slice. v -
The Am2903 is a 4-bit CPU slice with Advanced Micro Devices announces
16 internal working registers, multi-function — another 30% off on another super part—
arithmetic, shifting logic, expandable the Am2910 microprogram sequencer.
register file and two-address architecture. The Am2910 provides the ability to step
To reduce the MSI and SSI, we put all sequentially through memory locations. It

Superslice.
Super price.

10 Electronics / August 30, 1979




can branch on a single cycle to any of the  routines up to five levels deep. It provides
several externally specified addresses. It a 12-bit address field all in one chip. And
allows you to jump to or return from sub-.  like the Am2903, it’s available right now.
Call Advanced Micro Devices for all the
facts on the Am2903 and Am2910.

" Lo W S S Theyre both 30% off. And 100% super.
o o 1A

S Tl R
TEETT =0

= [ 7epe | 7957 | - e -

In ‘75 the Am2901 was $30. Now it's under $10.
Just like we said. Here we go again with the Am2903.

Advanced Micro Devices ¢\

901 Thompson Place, Sunnyvale, CA 94086 - Telephone: (408) 732-2400, Ext. 2905
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OUR CUSTOMERS' REACTION

After the success we've had with the
Data General NOVA computer line over the
last 10 years, who could blame them? But
what really counts is your reaction to your
latest NOVA—NOVA 4.

The new NOVA 4 gives you three ways to
sell. It's the one computer that will give you
so wide a range of capability and options it will
meet the price and capability needs of all your
customers.

NOVA 4/C. The component OEM’s dream.

The speed and performance you get in the
NOVA 4/C—for $3500* (complete)—is the
best deal ever offered a customer needing a
basic computer to integrate in his terminals,
test instruments or similar applications. And it
includes a unique self-diagnostic capability
that lets the computer trouble-shoot itself to
cut service time and cost.

NOVA 4/S. An important part of your process.

Whatever data your customers process
now—from blood analysis to pipeline flow—
the new NOVA 4/8S can cut processing time
in half. Outstanding processing throughput
comes from its new high speed floating point
and character manipulation capabilities. Plus,
it includes NOVA 4 self-diagnostic features.

NOVA 4/X. The business end of the line.

For the business computer customer, or
the technical one, the 4/X will do the job. All
the capabilities of the 4/S with memory up to
256K bytes, with self-diagnostic capability.

TO THE NEW NOVA 4 DIDN'T
SURPRISE US.

NOVA 4. The multi-customer mini.

4/C, 4/S, 4/X—all three are fully compati-
ble with the NOVA 3 computers now in use.
And there’s one that’s right for your
customer’s application.

And they match the 10 year NOVA
tradition of increasingly high performance
(NOVA 4 achieves up to twice the speed of
competitive systems as well as the NOVA 3),
newsworthy price (lower than competitive
units; 43% lower than NOVA 3) and reliability
and maintainability features unheard of in
competitive systems. ——

The all new NOVA 4.
It’s the brand new com-
puter with 10 years of
proven performance
that will leave your
customers smiling.
Mail the coupon for full
information.

*NOVA 4/C with 64K bytes of MOS Memory, asynchronous interface,
automatic program load, power fail/auto restart, and 5-slot chassis with
power supply. Domestic U.S. price, quantity one. OEM and quantity
discounts available.

_______________________ -
| Mail to: Data General Corporation |
I Westboro, MA 01581 :
|

| [ Send me full information on the NOVA 4. |
: Name :
| Title I
| |
| Company |
: Address . Tel, :
| City State Zip |
L e e e e R R e Sl AT

¢y DataGeneral

We make computers that make sense.

Data General Corporation, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario, Canada. Data General Europe, 61 rue de Courcelles, Paris, France, 766.51.78.
Data General Australia, (03) 89-0633. © Data General Corporation, 1979. NOVA is a registered trademark of Data General.



NEW TEXTOOL
ECONO ZIP
PRODUCTION
SOCKETS

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

TEXTOOL's new low cost ECONO ZIP
series of production sockets are espe-
cially designed for those applications
where initial loading and field replace-
ment of expensive IC’s are a necessity
and socketry is an absolute require-
ment.

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

The ECONO ZIP socket is de-
signed 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 excep-
tionally good electrical contact. Counter
rotation of the cam releases the device,
thus providing zero pressure during
both insertion and extraction.

These economical (U.L. approved
plastic) production sockets offer addi-
tional device protection features includ-
ing wide entry holes to accept bent or
distorted leads that don’t have to be re-
formed prior to insertion, a screw driver
operated plastic cam for easy operation
and prevention of accidental unloading,
and extremely long life (hundreds of
actuations).

Detailed technical information on new
low cost ECONO ZIP production sockels is
available from your nearest TEXTOOL
sales representative or the factory direct.

PRODUCTS, INC.

1410 W. Pioneer Drive « Irving, Texas 75061
214/259-2676
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GTE International’s Empey
sees U. S. losing edge

Charles H. Empey thinks the U.S.
free enterprise system may have
more fans abroad than at home,
especially as a result of recent
Government policies. Empey is the
new marketing vice president of GTE
International Systems Corp., Wal-
tham, Mass. In his line of work he
competes with other U.S. firms, as
well as European and Japanese
companies, for a share of the world
market in telecommunications
equipment, especially microwave
point-to-point and ground-station
equipment. But every now and then,
Empey, an electrical engineer who
joined GTE as a field engineer for its
Sylvania operation in 1958, has the
feeling he is also competing with his
own Government.

“There is a lack of official under-
standing on a couple of points: first,
foreign competition is heating up
worldwide—there are no safe mar-
kets left; second, U.S. technology
has less of a lead than it did —the old
two-year cushion isn’t there any-
more,” he says. He moves to his new
post after being manager of market-
ing for his company’s Pacific division
since 1977.

While markets become tougher,
he notes, U.S. firms appear to be
facing more governmental flak.
“U. S. policy today is contradictory
and self-defeating. On the one hand,
we are supposed to expand exports.
On the other, lack of positive
Government action, along with new
regulations and restrictions, makes it
increasingly hard for us to penetrate
third-world markets.”

Policies. Empey proposes three
policy changes to help put Govern-
ment force behind U. S. exports. “I'd
like to see us give more financial
help to third-world countries,” he
says. He does not mean passing
money to U.S. firms via other
governments, but the creation of
well-founded, growing industrial
bases in developing nations.

Next, “the Government must
realize that ambiguous regulations
regarding the transfer of technology,

Funds needed. More long-term R&D is
needed to restore U. S. edge, says Empey.

for example, put U.S. firms at a
disadvantage in competing against
companies from Europe and Japan.”

Finally, to restore some of the
U.S.’s technological edge, Empey
“would like to see more Govern-
ment-sponsored R&D—long-term re-
search is underfunded now. But it is
this sort of work that got us out front
in the first place, and if we aren’t
going to fall behind, we need to get
back to the labs.”

Nitron’s Tang to develop
potential of MNOS memory

No one would expect an executive to
refer to his seven-year-old semicon-
ductor company as a start-up oppor-
tunity, but Edward Y. Tang, the new
executive vice president and chief
operating officer of Nitron Inc., is
doing just that. What’s more, he is
happy about it. “There aren’t too
many semiconductor start-ups left,
and I have the background for it,” he
says. He is referring to his help in
founding integrated-circuit makers
Eurosil GmbH in Munich, West
Germany, and Intersil Memories
Inc., in Cupertino, Calif.

Nitron, also in Cupertino, was one
of the pioneers in nonvolatile memo-
ries using the tricky metal-nitride-
oxide-silicon technology initiated by
McDonnell Douglas Corp. in 1972.
But Nitron was unable to capitalize
on MNOS, even after it was sold to
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Now, with Grinnell’s GMR-37 graphic display
systems, you can have the resolution and input
advantages of dot matrix television for about
the same price as more limited character-
based systems.

And, every GMR-37 display is a complete
operating system: display generator, MOS
refresh memory, vector and rectilinear graph-
ics, alphanumerics in 4 sizes, bi-directional
RS-232 computer interface and RS-170 video
interface. Systems, including power supplies,
are housed in a 7”, rack-mountable chassis
and drive standard closed circuit monitors.

Four basic GMR-37 models can be tailored
to fit into almost any computer-based system.
Here are just a few examples. (Prices are
F.O.B. San Jose, and quantity discounts are
available. TV monitors are extra.):

GMR 37-20: $3700

256 x 512 resolution, one channel RGB color
plus blink. (Two channels: $4500)

GMR 37-30: $4500

512 x 512 resolution, one channel RGB color
plus blink.

GMR 37-60: $4700

1024 x 1024 resolution, one channel B/W.

In addition, you can also have several
economical options: independent cursors, joy-
sticks, keyboards, special character sets and
16 bit, plug-compatible parallel minicomputer
interfaces.

Further, if you ever want to move up, Grinnell
has a complete line of larger systems—all
software compatible with the GMR-37—to do
things like animation, image processing and
real-time frame grabbing.

So, if quality graphic displays are important
to your product, look at the GMR-37 line. For a
quotation on the system that meets your
specific requirements, call or write.

2159 Bering Drive, San Jose, California 95131 (408) 263-9920

Circle 15 on reader service card



At last...

a switching power supply
as dependable as a linear.

D.C. POWER SUPPLIES
Power One Drive « Camarillo, California 93010 « (805) 484-2806 » TWX 910-336-1297
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People

Booster. Edward Tang hopes to boost
MNOS with new products and processes.

Nanon Electronics Inc. in late 1977.
Tang, whose 14 years in the semi-
conductor business includes being
vice president of research and devel-
opment for Micro Power Systems
Inc., plans to change that.

“There’s a tremendous untapped
potential here,” he says. Facing
design and process problems,
McDonnell Douglas “never really
got off the ground” and did not
bring a broad product line to market.

Tang is out to do just that. He will
be continuing projects he has been
working on since he joined Nitron as
R&D director earlier this year. Next
year will come 2-K-by-8-bit memo-
ries to complement the 2-K-by-4-bit
devices Nitron is selling now.

He is also developing a static 256-
by-4-bit part that will be used on a
16-k memory board for the LSI-11
minicomputer. It will fit a variety of
applications, according to Tang,
including a scrambler system for
community antenna TV.

Tang has other MNOS irons in the
fire as well. One is a faster n-channel
design that also operates at lower
voltage than present p-channel de-
vices. And he is looking at a double-
polysilicon approach “to get away
from the nitride problem, but it
doesn’t have the endurance of
MNOS.”

Nitron will be growing in other
areas, says Tang. It will soon be
running n-channel and complemen-
tary-MOS lines, with a firm eye on
the telecomunications market. O
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More features than you'd expect-for less than
you'd expect-ona smgle-board 16K byte
microcomputer.

-
.".

-
P
e

ZILOG’S Z80 MCB/16.

Need maximum performance?
In minimum space? With
minimum power? Nothing
comes close to Zilogs Z80
MCB/16 in capabilities—or
low price. Look at what you
get for just $795.00*

[0 16K bytes of RAM.

[J 5Voperation.

[J Z80 CPU with 158 instructions.
[0 Compact 7.5 x 7.7 inch board.
[J 16 parallel 1/0 lines.

*Suggested Domestic U.S. prices only. OEM quantity discounts available

at

0 G St e e 5 8

-
™

Serial /0.
RS232 or 20ma interface.
Programmable baud rates.

Synchronous or asynchronous
protocol.

4K bytes of PROM memory space.

Complete buffering of address
data and control lines.

Four 8 bit counter-timer channels.
Vectored interrupt capability.

Instruction execution speed of
1.6u sec.

-
P
-
e
-

[J On board DC/DC converter.

[0 Also available as the Z80 MCB/4
with 4K bytes of RAM for $595.00*

For complete specifications and the

name of your nearest Zilog distributor write:
Zilog, 10340 Bubb Road, Cupertino,

CA 95014.

/

‘ An affiliate of
EXON ENTERPRISES INC.
21109 Circle 17 on reader service card




GENERAL INSTRUMENT OPT(

It’s a name that is already well known ~ TEN YEARS OF EXPERIENCE IS
in semiconductor products as well as A GOOD PLACE TO START
in data systems, cable TVproducts, Since 1969, the major thrust has been to apply

; . high technological capability to product develop-
and industrial components. Now, ment. Result—a continuing series of “firsts” in

we're taking it into another area of LED lamps, displays and optoisolators. Today,
h[gh technology you can select from over 150 high performance
devices in our product line. And you are assured
of high quality and top performance because of
vertically integrated production . . . from LED
crystal to finished LED product.

In June, General Instrument acquired
the total optoelectronics operations of
Monsanto. Their broad product line. Their
experienced people. Their modern production

facilities. And most important . . . an outstanding ~ NQ BREAK IN CONTINUITY OF

expertise in optoelectronics. CUSTOMER SERVICE
The same conscientious and dedicated people
will continue to back up our product line.
With the same prompt product and
technical assistance,

new nName. ===
N optoelectronics...
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LEGTRONICS

designations remain the same. The only change
you will notice is a more aggressive attitude.
General Instrument is committed to providing
total resources to become the leader in
optoelectronics.

OUR FIELD ORGANIZATION IS
THE SAME TOP TEAM

Over 50 of the most competent distributors
throughout the world will continue to provide
our customers with immediate availability of our
wide variety of optoelectronic products. And our
sales representatives are strategically located to

give on-the-spot assistance in design and
product selection.

THE FUTURE IS EVEN BRIGHTER
During the past year we “enlightened” the
industry with better ways to use alphanumerics,
new approaches to panel design and how to get
bigger, brighter digits in less space. And that’s
just the beginning. You'll soon see the result of
constant research and development as we
announce a number of creative new products in
the months to come. As the “oldtimer-newcomer”
in optoelectronics, we’ll continue to design,
produce and improve the products that best fill
your design needs. That’s a promise.

General Instrument Optoelectronics Division,
3400 Hillview Avenue, Palo Alto, California
94304, Telephone (415) 493-0400

GENERAL

INSTRUMENT

and we will continue to make a name for ourselues.

Electronics / August 30, 1979
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Microcontroller Masterpieces

Create yours using any of Intel’s seven single-chip
microcomputers and Intellec’ development system

[t starts with an idea—your inspira-
tion to add the power of microcomputer
intelligence to create a new product,
revitalize an existing one, add features
or reduce manufacturing costs. What's
the next step? Do you choose a
computer-on-a-chip for performance,
for capabilities, for economy. .. Or,
should you first evaluate program
development tools that can shorten
the design cycle, reduce product

b development costs and simplify the
whole process?
The answer: Intel. Because your
success depends on choosing
the right microcontroller and
the right development support.
That'’s why our 8048 family
of microcontrollers has set
industry-wide standards
for performance, fea-
tures and economy.
And our Intellec
system is far and
away the most ad-
vanced approach to
program develop-
ment in microcom-
puter history.

A full spectrum
of solutions
A microcontroller is a re-
markable device—a complete
computer-on-a-chip, with program
storage, data memory, input/output
circuitry and CPU, all etched on a
single chip of silicon. Such integration,
though, makes it important to choose
the right family of microcontrollers
with the right combination of features
for your growing application needs.
Intel makes that easy by putting the
industry’s broadest selection on your
palette. The foundation of the family
is the 8048, the microcontroller
that won industry acceptance for the
computer-on-a-chip concept. Then
there’s the world’s easiest to use
microcontroller, the 8748. It’s an 8048

with on-chip program memory

Electronics / August 30, 1979

the user can erase and reprogram over
and over, during development or when
customizing products.

For sheer performance, nothing can
match the 8049, with twice the pro-
gram and data memory of the 8048 —
and twice the speed.

The 8021 provides full 8-bit power
for cost-sensitive applications. And
our newest family member, the 8022,
offers a unique extra for control applica-
tions—an on-chip analog-to-digital
converter.

All seven existing (see chart) and
future Intel® microcontrollers provide
software compatibility to permit easy
upgrade flexibility. All operate from
a single +5V supply and are fully
supported by the Intellec development
system.

Color yourself successful —
with the Intellec® System

There’s no quicker way to go from
inspiration to completed masterpieces
than our Intellec development system.
From design through production, the
Intellec system manages, cuts and
compresses the development cycle.
For new users, the Intellec system’s
sophisticated simplicity ensures a
smooth transition to microcomputer
technology.

At the Intellec console, you
write programs using 8048 family
assembly language, and let the system
automatically translate them into
appropriate machine code for your
system application.

8048 Microcomputer Family
Data

Program

Memory Memory 1/0
Model (Bytes) (Bytes) Lines
8021 1K ROM 64 21
8022 2K ROM 64 28
8048 1K ROM 64 27
8748 1K EPROM 64 27
8035 (External) 64 27
8049 2K ROM 128 27
8039 (External) 128 27

The ICE-49™ emulator brings a new
standard of in-circuit emulation to the
Intellec system, ending the frustration
and time lost trying to merge hardware
and software. From the beginning of
your development cycle, the ICE-49
module provides you with a “diag-
nostic window” into the 8048 micro-
computer family. And with the Intellec
Development System you can emulate
on-chip functions inaccessible by
other approaches.

Get started today

Find out more about Intel micro-
controllers and the Intellec system.
Call your local Intel sales office or
distributor for more information about
our next MCS-48™ microcontroller
workshop in your area. Or write for
our complete Success Manual for
Single-Chip Users. Intel Corpora-
tion, Literature Dept., 3065 Bowers
Avenue, Santa Clara, CA 95051.
408/987-8080.
. @
| Ite' dellvers.
Europe: Intel International, Brussels, Belgium. Japan:
Intel Japan, Tokyo. United States and Canadian distributors:
Arrow Electronics, Alliance, Almac/Stroum, Component
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial

Components, Pioneer, Wyle/Elmar, Wyle/Liberty,
L.A.Varah and Zentronics.
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-0 o aS @asy as 1, L L

Three precise, high resolution
digital oscilloscopes for
analog signals

m Easy operation—storage at the touch of a
button

m High precision

m Clear, concise display with no bloom, fade or
flicker

m Excellent hard-copy graphics

Optional digital records via internal disk

recorder

Retroactive sweep trigger

XY or YT operation

20 times better resolution

Display expansion to 64X, both axes

Superimposed stored & live, stored & stored

or live & live waveforms

m Optional parallel 12 bit, RS-232C and
IEEE-488-GPIB interfaces

NIGOLET

= INSTRUMENT
GORPORATION
OSCILLOSCOPE DIVISION

5225 Verona Road, Madison, Wisconsin 53711
Telephone: 608/271-3333
TWX: 910-286-2737

EXPLORERS OUTPERFORM:

Low frequency analog scopes
Low frequency storage scopes
Transient recorders

XY recorders

Strip chart recorders

Light beam recorders

Other digital oscilloscopes

EXPLORER I is priced at $3,990 (U.S.
domestic list price).

NICOLET, WHO’S NICOLET?

Nicolet is a leading manufacturer of digital
electronic measurement instruments (signal
averagers and FFT spectrum analyzers),
analytical instruments (FT-IR and FT-NMR
spectrometers), biomedical computers and
digital graphic plotters. Nicolet’s expertise in
high technology digital instrumentation led to
the first digital oscilloscope in 1973.

To learn how the EXPLORERS can help
you, call toll free, 1-800/835-2246 (in Kan-
sas, 1-800/362-2421) and request our new
brochure. To discuss your application or to
arrange a demonstration, call 608/271-3333.

SALES AND SERVICE OFFICES WORLDWIDE

WESCON BOOTHS 1155-1157
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Editorial

The globe continues to shrink

Some six years ago, Electronics published a
special issue that was perhaps the first salute
to the pervasiveness of electronic technology.
Its theme was “The Great Takeover.” The
writers and editors of that seminal examination
of the astounding growth of electronics also
emphasized the increasing universality of the
technology: the world, they said, was shrinking.
Electronic advancement was inevitably going
to become less and less a respecter of
conventional national borders and chauvinistic
instincts, they predicted.

That prediction has proved to be correct
in the years since then. The shrinking of the
once-awesome technological chasm between
the U. S. and the rest of the world is proceeding
apace. As a further narrowing the gap, now
about to take its place alongside the premier
solid-state technology conferences held in
America each year is a Japanese meeting:
the International Conference on Solid State
Devices. The 1CSSD is ready to stand beside
the 1SSCcC (International Solid State Circuits
Conference) and the IEDM (International
Electron Devices Meeting) as initials of
consequence, another weathervane for the
hot technologies, the new directions, and the
future leaders in solid-state electronics. On

page 85, there is a look at this year’s conference.

And by next year, the ICSSD will be even
more a force to be reckoned with.

Let electronics do the thinking

The respected research firm Arthur D. Little

Inc. has issued from its headquarters in
Cambridge, Mass., the nine-volume result

24

of a two-year study of intelligent electronics.
Entitled ““Strategic Impact of Intelligent
Electronics in the United States and
Europe— 1977 to 1987,” it foresees a market
in 1987 adding up to $40 billion worth of
hardware —and that does not include the
ordinary computers and associated machinery
that usually come to mind when the subject
of electronic intelligence is brought up. Rather,
the hardware will consist of microprocessors
and other intelligent chips, including some

yet to be developed.

Although that figure is cause for optimism,
ADL’s Jerry Wasserman, the project director,
tempers it a little. “Opportunities will occur
in selected areas and the pace of acceptance
of intelligent electronics will vary in different
industries and will differ in the United States
and Europe.”

He notes, for example, that the volatile
consumer market might be very responsive
to economic pressures, whereas the more
conservative industrial-controls sector would
tend to grow slowly but surely. In short, some
areas are going to boom soon and be mature
or in decline by 1987; others will still be
gathering momentum.

To sum up the ADL study, there is cause
to be optimistic about the future of intelligent
electronics and about the opportunities for
the makers of electronic hardware. In the
best-case scenario, the $40-billion total-market
forecast could turn out to be a very conservative
one. But for business survival in a selling
arena that barely exists at this moment,
worst-case planning is what’s needed —the
people who are going to make it in a big way
are the ones already identifying the pitfalls
inherent in so massive a market, with its
hundreds of submarkets.
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‘build 8-bit mioroprocessor systems
~around a standard bused mother-

board. You can choose the functions
in your system, the memory type,
even the microprocessor type by
simply selecting from among Series
7000 cards. The STD BUS is 56 lines
wide, compatible with Pro-Log’s
standard 4-1/2 inch by 6-1/2 inch
edge - connected cards, supported
by other manufacturers, and freely
available to the industry.

Visit our booth #1631 at WESCON

and mechanical specifications for

_ the STD BUS and Pro-Log's Series

7000 cards.
Third checkpoint, our

- microprocessor design course.

Where we teach you how to de-
sign and document an STD BUS mi-
croprocessor system independent
of any development gystem. Write
for a schedule of courses in your
locale.

Your destination: easy,
cost-effective, fast design.
Contact Pro-Log Corporation,
2411 Garden Road, Monterey, CA
93940, phone (408) 37:2-4593.

MEDIUM POWER DC DRIVERS

RS 232 AND TTY DRIVER/RECEIVER
KEYBOARD/ALPHANUMERIC DISPLAY

Y; Ya; AND V2 STD BUS RACKS

CARD EXTENDER; GENERAL UTILITY
UTILITY DIP; DECODED UTILITY

[PIJPRO-LOG

Microprocessors at your fingertips.
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AmZ8000
IS BETTER”

The AmZ8000

has more addressing
modes, more general-
purpose registers, larger
addressing spaces, better
capability and more

powerful instructions
than the 8086.

Devices and get all the
facts on the AmZ8000.
It’s the best 16-bit CPU
there is.

“THE

Call Advanced Micro

Advanced
Micro
Devices
e

901 Thompson Place,
Sunnyvale, CA 94086
Tel: (408) 732-2400
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Meetings

Fall Conference, USE Inc. (the
organization for those who use Sper-
ry Univac’s series 1100 computers,
Bladensburg, Md.), Diplomat Hotel,
Miami, Fla., Sept. 10-14.

Ninth European Microwave Confer-
ence, Institution of Electrical Engi-
neers (London), The Brighton Cen-
tre, Brighton, England, Sept. 17-21.

Impact of Improved Clocks and
Oscillators on Communication and
Navigation, National Bureau of
Standards, NBS headquarters, Gai-
thersburg, Md., Sept. 18-20.

Wescon/79 Show and Convention,
IEEE and Electronic Conventions
Inc. (El Segundo, Calif.), Brooks
Hall, San Francisco, Sept. 18-20.

Autotestcon— Automatic Support
System for Advanced Maintainability
Conference, 1EEE, Radisson Hotel,
Minneapolis, Sept. 19-21.

29th Annual Broadcast Symposium,
IEEE, The Washington Hotel, Wash-
ington, D. C., Sept. 19-21.

Telecom *79 —Third World Telecom-
munications Exhibition, 1TU, Palais
des Expositions, Geneva, Sept.
20-26.

IPC Fall Meeting, The Institute for
Interconnecting and Packaging Elec-
tronic Circuits (Evanston, Ill.),
Sheraton Palace Hotel, San Francis-
co, Sept. 23-27.

Electrical Overstress/Electrostatic
Discharge Symposium, ITT Research
Institute (c/0 RADC/RBRAC, Griffiss
Air Force Base, N.Y. 13441),
Stouffer’s Denver Inn, Denver,
Colo., Sept. 25-27.

Military Electronics and Defense
Exposition, Industrial and Scientific
Conference Management Inc. (Chi-
cago), Rhein-Main Halle, Wiesbad-
en, West Germany, Sept. 25-27.

Mini/Micro Computer Conference
and Exposition, sponsored by the
organization of the same name
(Anaheim, Calif.), Convention Cen-

ter, Anaheim, Sept. 25-27.

Second International Conference on
Electrical Variable Speed Drives,
Institution of Electrical Engineers,
at the IEE headquarters, London,
Sept. 25-27.

Ultrasonics Symposium, IEEE,
Monteleone Hotel, New Orleans,
Sept. 26-27.

Gallium Arsenide Integrated Circuit
Symposium, IEEE, Sahara Tahoe
Hotel, Lake Tahoe, Nev., Sept.
28-29.

Northeast Personal and Business
Computer Show, Northeast Exposi-
tions (Brookline Village, Mass.),
Hynes Auditorium, Boston, Sept.
28-30.

Annual Meeting of the Industry
Applications Society, IEEE, Bond
Court, Cleveland, Sept. 30-Oct. 4.

International Electrical and Elec-
tronics Conference and Exposition,
IEEE, Exhibition Palace, Toronto,
Oct. 2—4.

ATFA/79—Advanced Techniques in
Failure Analysis Symposium and Ex-
position, International Society for
Testing and Failure Analysis (Re-
dondo Beach, Calif.), Airport Mar-
riott Hotel, Los Angeles, Oct. 8-11.

Annual Meeting of the Optical Socie-
ty of America (Washington, D. C.),
Genesee Plaza Holiday Inn and
Americana of Rochester, Rochester,
N.Y., Oct. 8-12.

International Symposium on Electro-
magnetic Compatibility, IEEE, Town
& Country Hotel, San Diego, Calif.,
Oct. 9-11.

12th Annual Connector Symposium,
Electronic Connector Study Group
(Box 1428, Camden, N.J. 08101),
Cherry Hill Hyatt House, Cherry
Hill, N. J., Oct. 17-18.

Semiconductor Test Conference,

IEEE, Cherry Hill Hyatt House,
Cherry Hill, N. J., Oct. 23-25.
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The keyboard
switch
withia
[ﬁ]@@[?@
oftgold

... keeps your product WORKING
Vear after yeal‘. e aftel" Yeal“. In your keyboard or ours,

Cherry key switches just don't fail. The knife-edge contact area is so small
(9 millionths of a square inch). .. the contact pressure so great (about 5,000 psi)

..the gold alloy so pure and film-free . ..that you are assured of positive contact See s At
every time. For 50 million operations and beyond. (Which is probably beyond the WESCON
life expectancy of your product!) Sept. 18-20, 1979
Cherry “heart of gold” keyboard switches are available individually or with San Francisco

two-shot molded keycaps. Hopefully, you want keycaps. Because, we have keycaps CHERRY BOOTHS: 1534-38
..in more legends, sizes, type faces than you're likely to find anywhere else.
Sculptured keycaps? We've got 'em. Gloss or matte finish? We've got both. Colors?
Lighted? Specials? Sure! Some "off the shelf'. . . all at prices that make it obvious -
. : : For free test sample switch
why the Cherry way is the economical way to put a heart of gold in any keyboard. and catalog, just
Cherry switches now

TWX 910-235-1572
Gl | > J§
O L D
available locally from distributors.

or PHONE 312-689-7700
CHERRY ELECTRICAL PRODUCTS CORP., 3608 Sunset Avenue, Waukegan, IL 60085
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The planet Mal S has lon y been the ob ect ot Man S
curiosity. Perhaps because it is the most llkely of all planets
to have life on it.

After traveling over 400 million miles, and after
rejecting three sites as too dangerous, the Viking I spacecratft
set down sately in the northern hemisphere. Its search for
life began when it reached out a mechanical arm for samples
of Martian soil.

That arm depended on two of our limit switches.

Three years earlier, project technicians came to us in
search of switches that could survive the long trip, the rough
landing, and the intensely cold Martian nights.




Working together, we found a way to make two of our
miniature hermetically-sealed limit switches do the job.

And to make the trip that Man has made so many times in
science fiction.

That’s no easy task when you consider what those
switches had to go through, even before they helped control
the movement of that mechanical arm.

Earlier, Mariner space probes took long-distance shots
that revealed a terrain with towering volcanoes, some perhaps
still active. At least one three times as high as Mount Everest.

And a gigantic canyon system nearly four miles deep,
150 miles wide, and as long as the United States is wide.

A rugged landing could put a fragile switch out of
commission. Then there was the orange-red dust that covered
the entire planet. A hermetic seal kept our switches clean.

So they survived the trip. And they worked. When no
one could afford a failure.

Helping to make the Mars mission a success is only one
of the ways we've helped our customers.

e've been working with medical specialists who are
designing and testing an artificial heart. One of our sensors
makes it beat.

We're also working with leading auto manufacturers
in the development of the computerized car engine.

Working with customers early in their design process
nearly always results in a better product. For them,and for us.
That’s one of the reasons why we have the widest variety of
switches and sensors in the world. And, if we don’t already
have one that solves your problem, chances are we can
design a solution together.

For information about how we can help you get your
project off the ground, write MICRO SWITCH, The Sensor
Consultants. Freeport, [llinois 61032. Or call 815-235-6600.

MICRO SWITCH products
are available worldwide through & MlCaI}O dSWITClH 5
Honeywell International. i
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Sharpen your competitive edge
with A-B resistive components.

When you specify Allen-Bradley components, you put greater assurance of reliability
into your products. You also share in A-B’s nationwide reputation for high quality.
In addition, our in-depth factory and distributor stocks (at competitive prices) make
it easier for you to meet your delivery commitments. In short, our competitive
edge can add to your competitive edge.

FE

/ QI hot-molded
composition and cermet.

composition, cermet and conductive
plastic.

72&7///)[&24 hot-molded
composition and cermet.

27

o Fe 700 7PN
thick film (cermet) and thin film
(precision).

Write for new condensed catalog,
Publication 6024 now.

Quality in the best tradition.

ALLEN-BRADLEY

Milwaukee, Wisconsin 53204

Circle 32 on reader service card EC193



Bell comes up
with one-chip
microcomputer

Tl starts push
in board-level
bubble products

‘Micro-Winnie’
disk-head pack
called next twist

Digital version
of GenRad 1731
IC tester due
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Researchers at Bell Laboratories, Murray Hill, N. J., have developed a
single-chip microcomputer called the MAC-4. The device, to be described
Sept. 5 at the Compcon conference in Washington, D. C., is geared for
versatility: 34 of its 40 pins are dedicated to input and output, and its
40-plus instructions are heavy on bit manipulation. Though the device has
a 4-bit-wide data bus, it can also process 8-, 12- and 16-bit operands. Also,
because its some 10,000 transistors are built from complementary-MOs,
power dissipation is a low 200 mw and can be further reduced with a
special halt instruction. The microcomputer consists of five functional
sections—internal control, arithmetic and logic, special registers and an
address-arithmetic unit, memories, and input/output circuits. Read-only
memory capacity can be varied from 1,024 to 3,840 4-bit nibbles,
random-access memory can vary from 80 to 192 nibbles, and coding will
use an assembly language compatible with C programming language.

Look for a new marketing thrust from Texas Instruments Inc. involving
board-level magnetic-bubble memory products. The move is made possible
in part by emerging availability of peripheral chips necessary to drive the
Dallas company’s 256-kilobit bubble device—the TIB0303. Within recent
weeks, TI has begun shipping samples of three direct 256-kilobit bubble
peripheral chips, the SN75385 coil driver, the SN75384 function driver,
and the SN75282 sense amplifier. Also waiting in the wings is the
TMS9922, a bubble-controller chip that integrates many of the functions
done with small- and medium-scale-integrated devices on the controller
board in TI’s two-board 256-kilobit evaluation set that the firm began
shipping last April. Among other things, TI is expected to announce an
improved version of the two-board set—which in its original version was
expandable to an 8-megabit system —that will be offered as a subsystem
aligned for use with the firm’s TM990 microcomputer module family. The
availability of new bubble peripheral chips will also be important in TI’s
plans, which call for introduction this year of a 1-megabit device.

The latest twist in the peripheral-device industry’s attempts to meet the
demands of users of small-business computer word-processing and micro-
computer systems will be the so-called micro-Winnie, say market research-
ers at Creative Strategies Inc. Based on the increasingly popular Winches-
ter technology that integrates the disks and their recording heads into a
hermetically sealed unit, the new units will package disks 4 to 6 inches in
diameter with thin-film recording heads into a removable unit about the
size of an eight-track tape cartridge. The San Jose, Calif., firm predicts
that these units will be introduced later this year in 1-megabyte versions,
with shipments to reach the 40,000-unit level by next year and grow at a
106% compounded annual growth rate to 350,000 units by 1983.

GenRad Inc. is expected to introduce in September its 1732, the digital
equivalent of its 1731 analog integrated-circuit tester. The new benchtop
digital IC tester, selling for less than $50,000, would perform almost all
tests now done only by machines costing from $80,000 to $600,000. The
firm feels it has found a gap in the market similar to that spotted for the
1731 analog tester which, since its introduction [Electronics, March 29,
p. 136], is said to have captured more than 30% of the benchtop analog IC
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test market. Its success surprised GenRad; a company source calls it the
most successful product introduction in the Concord, Mass., firm’s 60-year
history. GenRad hopes for similar success with the microprocessor-
controlled 1732, which is said to test ““all digital devices from small-scale
IC’s to VLSI and memories.”

Motorola’s 16-bit The long-awaited MC6800 microprocessor from Motorola Inc. has gone
through two silicon passes, with the second iteration being sent in sample
processor now set quantities on a serialized basis to selected customers that have signed
for September bow nondisclosure agreements. According to word out of Motorola’s Austin,
Texas, integrated-circuit operation—where the 16-bit machine will be
produced —formal announcement of the part is now scheduled for mid-

September.

Teleprinter handles A universal teleprinter that can be used on the three main telecommunica-
tions networks in the U. S. will be sold by Toshiba Corp. to Cal Data Com
three major U. S. Corp. of Santa Ana, Calif., on a private-label basis. The contract, worth
communications services $55 million, calls for delivery of 30,000 units over six years. With
microprocessor control built around Toshiba’s TMP8085AP, the teleprint-
er supports four interfaces to match Western Union Telex and TWX
services and AT&T’s Direct Distance Dialing. (The fourth could be used to
connect a paper-tape reader, a cathode-ray-tube display, or a floppy disk,
but Toshiba has no present plans to support these devices.) The teleprinter
comes with a basic 4-kilobyte memory expandable to 20 kilobytes and
operates at 30 or 96 characters a second in semi- or full-duplex modes.
Toshiba claims the machine will be the first on the market to operate on all
three networks. Yet it is small enough to mount on a stand or table and
weighs only 16 kg.

Ballantine wins Ballantine Laboratories Inc. of Boonton, N.J., has won a $694,000
contract from the Navy to design, develop, and build 90 programmable
tester contract oscilloscope calibrators for the second generation of the Mecca system.
for Mecca system The ruggedized portable instrument, to be named the Ballantine 6127M
calibrator, is to be fully compatible with the IEEE-488 bus. It is based on

Ballantine’s 6125C time and amplitude calibrator, an off-the-shelf tester.
The instrument is to provide calibrated precision amplitudes from 40 uv
to 200 v; crystal-controlled time-calibration markers from 0.5 ns to 5 s; a
fast-rise calibration pulse with a rise time of 200 ps; and a means for
checking amplitude calibrators built into oscilloscopes. The contract was

awarded by the Navy’s Metrology Engineering Center in Pomona, Calif.

Largest photovoltaic Photovoltaic power took another step forward in August when the Army’s
Mobility Equipment Research and Development Command brought on
plant operating line a 60-kw power plant—the world’s largest—at the Air Force radar
Air Force radar station near Mt. Laguna, Calif., some 60 miles east of San Diego. The new
$1.6 million installation using 97,000 solar cells can supply about 10% of
the station’s daytime electricity requirements. It is more than twice as
large as the Department of Energy’s 25-kw system used in a Mead, Neb.,
irrigation program. The Air Force system is expected to save annually
about 11,500 gallons of diesel fuel now used by power generators.
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NEW! LOW COST CRT DISPLAY MODULE

MOST-REQUESTED
FEATURES

Motorola’s new 12-inch CRT dis-
play module offers low unit cost
while maintaining the features most-
requested in volume OEM applica-
tions. Features such as 800-line
resolution, excellent linearity and
geometry, video response to 15
MHz—features that contribute to
the module’s capability of providing
sharp, clean characters in a full 80
x 24 format. TTL-compatible direct
drive operation and single 12V dc
input requirement further simplify
your design considerations.

CHASSIS
ORKIT

The new module X
is available with

sheet metal

chassis as Model M3570, or with-

out the chassis in “kit’ form as
Model M3970, pictured below.
Model M3970 offers superior
economy—and has no metal bound-
aries to inhibit your own layout.

PRICED TO HELP
HOLD DOWN YOUR
PRODUCT COSTS

In addition to the already low unit
price, maximum cost savings can
be achieved by ordering either
model packaged in bulk (subject to
minimum purchase volume and
shipping restrictions). These ‘cost
savings at the component level can
have a noticeable impact on the
price of your final product.
Without compromising
performance!

CALL TODAY

Call today for more information
about the new, low-cost display
from Motorola B Santa Clara, CA
(408) 988-3422 M Tustin, CA
(714) 838-5621 M West
Chicago, IL (312) 231-4400 W
Richardson, TX (214) 231-9901

B Windham, NH (603) 898-5921
B Shrewsbury, NJ (201) 544-
9541 M Baltimore, MD (301)
821-0062 M Overseas and
Canada call West Chicago, IL (312)
231-4400 WM TWX: 910-230-
a7

@ MOTOROLA INC.

Display Systems

1155 Harvester Rd.
West Chicago, IL 60185




In Custom
ts not just what
wllo you know.




MOS/LSI,
you know, it:

For a long time now, National has enjoyed an enviable reputation
in the Custom business. And for several very good reasons. One
is that our Custom group has some of the sharpest design special-
ists in the field. In fact, many of them have been at it for eight and
nine years.

But on top of having so much of their own knowledge to call
upon, National’s Custom people have something else: the oppor-
tunity to call on other National specialists in integrated design
and application in other departments.

Since we are one of the world’s largest and broadest suppliers
of semiconductor products, we can draw on a wealth of experi-
ence in linear, digital, opto, memory, etc.

Which means, that when we design Custom MOS/LSI, it’s
easy for us to anticipate all the potential requirements of a unique
system. Will it drive an op amp? Light an opto display? Operate a
relay? Talk to a microprocessor? Such close coordination between
departments often leads to cost-saving alternatives.

We're also constantly coming up with creative solutions to un-
usual problems. For instance, four years ago, it wasn’t common to
put linear and digital on the same chip. Now we do it all the time.
And in large volumes.

Then, too, you can take advantage of our versatility in fabrica-
tion. We have, for example, capabilities for eight different MOS
processes.

And finally there’s our production power.

NSC has a line of over 6,000 standard circuits produced
in a dozen plants across the globe. We’ve developed a manufac-
turing muscle second to none. When your volume grows, we'll be
right there w1th you to supply the increase. Regardless of size.

So if you're considering a new Custom MOS/LSI application,
glve us a call. We’ve got the contacts.

__________________ -~
N ational Semiconductor

I 2900 Semiconductor Drive M/S 16250 I
Santa Clara, California 95051 I
Gentlemen: I want to hear about Custom from the specialists who've got the
insiders on the inside. Send me more information. I

I Name Title el |
Company Phone l

I Address :

Ml e

ZNational Semiconductor



INSTRUMENTATION
CONTROLLER PRINTER

IEEE 488 BUS

piGiTAL k| POWER PULSE
MULTIMETER SUPPLY GENERATOR

COUNTER

SIGNAL
GENERATO

UNIT UNDER TEST

1a 18

Tieittc

The Systron-Donner Matrix Switch
completes the picture of a flexible, automated
test system.

Specifically, the Model 3570A automates
the interconnect of your IEEE-488 compatible
test instruments with the unit under test.

Note that all signals and power may be routed
through the Matrix Switch to tie the whole
system together.

With your interconnect automated, you
have further reduced costly, time consuming
operator interface, creating a highly efficient
and cost effective system for dedicated and

Key features of model 3570A
Matrix Switching System

« |IEEE-488 bus interface
standard « RS232C communi-
cations interface standard
Error detection firmware ¢
Label assignment firmware;
no costly software « Clock with
error display * Full 16 x 64
signal matrix module; 10 MHz
bandwidth « 4 x 8 power matrix
module; 5 amp current
carrying capability.

10z

non-dedicated applications.

Let Systron-Donner help you with your
test system requirements. Our extensive line
of standard, off-the-shelf IEEE-488 compatible
instruments includes signal generators, fre-
quency counters, DVMS, pulse generators,
power supplies and instrument controllers.
All may be used separately as well as in your
system. Thats really making your hardware
dollars work!

To find out more, call Systron-Donner,

10 Systron Drive, Concord, CA 94518.
Telephone (415) 676-5000, Ext. 273.

SYSTRON DONNER

Circle 38 on reader service card
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Electronics review

Significant developments in technology and business

Scaled process

adds new life

to bipolar RAMs

by Raymond P. Capece, Solid State Editor

Static random-access chips
made with new process
hold off fastest MOS parts;
16-K density is next target

Just when bipolar memory manufac-
turers seemed to have yielded in the
face of the new, faster MOS
processes, a long overdue overhaul
by Fairchild Camera and Instrument
Corp. promises to reinstate the bipo-
lar device as king of speedy
random-access memories. Still, the
battle is far from over; what is now a
contest over speed will soon shift to
one over price and density.

1977

23,300 MIL

Fairchild’s process make-over is
called Isoplanar S. The Isoplanar
name was coined by the Mountain
View, Calif.,, company eight years
ago when it first used oxide-isolated
transistors in a planar process to
build a 256-bit RAM. The new S
nomenclature stands for scaling, and
it is reducing the access time of Fair-
child’s 1-K RAM to 20 nanoseconds.

Smaller. The most dramatic evi-
dence of the new process is the
reduction in die size (see figure)
afforded by the new fine-line lithog-
raphy. Isoplanar used 5-to-6 mi-
crometer metal lines for a 4-K RAM
with an area of 23,300 square mils;
the 4-K RAM built with Isoplanar S
uses 3-to-4-um lines and is 47%

smaller at 12,400 mil?. The process
also will build faster, smaller logic
devices and other memory types.

Scaling down is just one aspect of
the Isoplanar S program, explains
Devereaux Rice, strategic marketing
manager for bipolar devices at Fair-
child. “It actually involves a continu-
ing process development in three
areas—lithography, metal systems,
and power dissipation.”

Metal systems, he says, include
not only the alloys used for intercon-
necting devices, but also techniques
for depositing them on silicon. The
third effort—to reduce power by
changing device structures and de-
veloping higher-value resistors—is
important in some markets, says

12,400 MIL?

Shrinking bipolar memories. When the 93471 4-K RAM (left) came on the scene in 1977, it was 23,300 mil®. Last year it shrank 35%
(middle). Now Fairchild’s Isoplanar S process will reduce the RAM to 12,400 mil>—about half the original size (right).
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Rice, “but our interest now—and
our customers’ —is primarily speed.”

It was Intel Corp. that put Fair-
child up against the wall with its
high-performance HMOS II process.
The Santa Clara, Calif., company’s
1-K and 4-K n-channel RAMs under-
cut the access time of existing bipo-
lar devices.

Intel’s 1-K 2125H-1 has a maxi-
mum address-access time of 20 ns,
whereas the pin-compatible TTL 1-K
93425 from Fairchild is specified at
30 ns, worst-case. Similarly, Intel’s
4-K 2147H-1 is a 35-ns part, beating
out Fairchild’s 45-ns 93471. But
Fairchild’s new 93F425 has a 20-ns
access time, and the forthcoming
93F471 will offer 30-ns access.

Academic. Though the competi-
tion for fastest RAM may be impor-
tant now, in a year or so speed will
be academic. The high capacitance
of the interconnecting wires limits
the ability to handle the 0-to-5-volt
swings between logic level 0 and
level 1 at high speed.

“We expect TTL memories to
bottom out at 20 ns,” says Lou
Williams, Fairchild’s marketing
manager for bipolar RAMs. “To go
any faster, emitter-coupled logic
must be used.” Still, TTL design will
be around a long time, he maintains,
but the focus will shift from speed to
density.

Next generation. Intel and Fair-
child are developing their next-
generation 16-K parts, which will be
introduced by both early next year.
The way it looks now, Intel’s part
will be organized as 16-K by 1 bit
and will be built with the tighter-
dimension polysilicon-load cells on a
38,000-mil?> die using HMOS II
(2-um active regions). Fairchild’s
first 16-K part, also organized as
16-K by 1 bit, will use 4-um metali-
zation (2-um active regions), and
will have a die of less than 18,000
mil2. “The 16-K RAM will be the first
part to really use all the aspects of
Isoplanar S,” says Rice. The two
devices should go head to head in
speed — perhaps around 45-ns access,
but they should be closer in cost than
bipolar and MOS devices have been.

The other bonus of shrinking die
size is, of course, cheaper parts due

40

to more dice per wafer. Even though
Fairchild’s new 4-K RAM is 42%
smaller than Intel’s (12,400 mil? as
against 21,200 mil?), the bipolar
process is regarded as inherently
more expensive. The yield factors
further muddy the picture, and just
who can produce the cheaper device
is not clear.

“The primary motives for pricing
are still market considerations,”
Fairchild’s Williams contends. With.
only Fairchild and Intel currently
driving high-speed technology, prices
are not likely to fall quickly—both
are asking more than $30 for premi-
um-speed 4-K RAMS.

What will change that picture are
the dozens of other MOS manufac-
turers and the handful of other bipo-

lar firms nailing down high-speed
processes and getting ready to start a
real price war. “But that’s going to
take a long time,” says Williams.
“Intel has a two-year jump on all
other MOS manufacturers. We be-
lieve that right now our cost struc-
ture is equal to, if not less than,
Intel’s—and we haven’t begun to use
the new equipment yet.”

The new equipment to which he
refers is a direct wafer-stepping
projection system for finer-line
lithography. Though such equipment
will also be a boon to next-genera-
tion MOS processing, Fairchild has
great expectations for it: within
three years, a fast 64-K static RAM
with lum active-device dimensions
that will fit on a 25,000-mil? chip.

Data communications

IC packs in circuitry that implements
protocol for packet-switching networks

As data-communications protocols
become more sophisticated, the
hardware needed to implement these
procedures governing information
interchange becomes more complex.
This unsatisfactory state of affairs
attracts the attention of semiconduc-
tor houses, and the specialized large-
scale integrated circuits they are
beginning to turn out can hold much
of the circuitry.

A case in point is the new
WD2501 1Cc from Western Digital
Corp. in Newport Beach, Calif.

[Electronics, Aug. 2, p.35]. It is
intended for the versatile and
increasingly popular packet-switch-
ing networks that use the complex
X.25 protocol. Such chips could
dramatically lower the cost of inter-
facing with these nets, thereby help-
ing make them accessible to small-
business users and possibly even to
home computing systems.

Level 2. The 2501 implements
X.25’s second level, for link control
(see “Protocols aid data communica-
tions,” opposite). Its designer, Geary

-~ INFORMATION FIELD
(PACKET DATA)

APPENDED
BY
WD2501

i ————

PACKET- FRAME-

OFEMNG | ADDRESS | CONTROL|  CONTROL UsERsDATA | CHECK [ CLOSING
INFORMATION SEQUENCE

le—— X.25 LEVEL 2——» X.25 LEVEL 3 f«—APPLICATION _ 1y ¥ 95 | pvEL 2 —»

t«—— DIRECT MEMORY ACCESS ——»te— BY ﬂ
WD2501
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Integrated solution. The WD2501 data-link controller chip integrates the hardware and
software necessary to generate link-control data for packet-switching networks.
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a linking circuit.

the flow of data.

switching procedures.

Protocols aid data communications

In data communications, a protocol ensures orderly information exchange by
defining the rules for physical, electrical, and functional characteristics of the
communications link. X.25 is the standard for interfacing with public packet-
switching networks, adopted by CCITT, the Consultative Committee on
International Telephony and Telegraphy. It consists of three levels corre-
sponding closely to the first three of the standardized seven-level protocol
hierarchy that has been proposed by ISO, the International Standards Orga-
nization, and ANSI, the American National Standards Institute [Electronics,

Level 1 deals with the physical link. It specifies the mechanical, electrical,
and functional characteristics required to connect, maintain, and disconnect

Level 2 provides control between two nodes in a network. It adds
addresses to outgoing messages and decodes them on incoming ones. It
also provides the ability to detect and correct errors and otherwise control

Level 3 in the ISO-ANSI hierarchy controls the path between nodes. It
specifies network addressing and routing through the net, controls errors,
and accounts for services rendered. In X.25, essentially, it specifies packet-

Leger, notes that “‘there are a lot ot
other popular chips that handle
Level 2’s frame structure.” He is
referring to the numerous protocol
controllers [Electronics, June 8, 1978,
p- 112]. If these data-link control
chips are bit-oriented, they can work
in packet-switching nets because
X.25’s Level 2 is a subset of the
bit-oriented HDLC protocol (HDLC
stands for high-level data link con-
trol).

“But there’s more to Level 2,”
notes Leger. The 2501 goes beyond
other chips to integrate these added
functions:
® Setting up and disconnecting the
communications link.
® Retransmitting as many as seven
frames after errors are detected at
the other end of the link.
® Generating and testing unnum-
bered and supervisory frames, the
two additional types specified by
X.25 besides the information frame
shown in the diagram.

More of protocol. In effect, the
Western chip uses its real estate to
hold as much of the X.25 protocol as
possible, whereas other recent data-
link control chips use it to handle
more subsets of different protocols.
“This chip’s range is narrower, but it
does more work in its area of appli-
cation,” Leger says.

It does go beyond X.25 in one
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respect. Whereas the protocol de-
fines only communications between
terminal and circuit-terminating
equipment, the 2501 chip recognizes
address sequences that permit termi-
nal-to-terminal communications,
multiple destinations, and loop-back
testing.

As well as the hardware and soft-
ware implementing the added Level
2 functions, the 2501 has a built-in
direct-memory-access controller and
counting logic. Thus it supplants “a
bit-oriented protocol controller chip,
a dual-channel DMA controller,
along with any address latches it
may need for its operation, and a
counter chip,” Leger says.

Level 3. The third and highest
level in X.25 (tinted in the diagram)
holds the packet-switching proce-
dures. Level 3 is the next data-
communications mountain for an LSI
chip to shrink.

“Level 3 is software-intensive,”
says Leger. Moreover, “it is defined
to the point where it’s workable, but
there remain significant problems—
in the area of data-packet flow
control, for one.” Given a satisfacto-
ry resolution, “I could see a future
product including some of level 3,
such as control of the header infor-
mation and possible channel status.”

Western’s chip, in a 48-pin pack-
age with 16 pins for output address-

ing and 8 for a bidirectional data
bus, operates at from 0 to 1.6 mega-
bits per second, with higher rates
available on special order. It will be
available in samples by the end of
the year, but it has no final price yet.
However, Leger figures it will cost
on the order of $120 each in 1,000-
piece lots. “We’ve had a number of
semiconductor companies talking to
us about second-sourcing the 2501,”
he adds. -John G. Posa

Instruments

Plug-in software keys
new design approach

As if traditional instrument manu-
facturers are not straining enough
simply competing with each other,
they will soon be under additional
pressure from a relative newcomer to
the field. Three-year-old Paratronics
Inc., heretofore a manufacturer of
logic analyzers, is taking a fresh
approach to the design of instru-
ments—one that may ultimately
replace conventional units.

Systems. Rather than approaching
design in terms of dedicated instru-
ments, engineers at the San Jose,
Calif., firm have developed what
they call a data system, which can
combine several related instruments
in one compact package. The con-
cept, president Ira H. Spector says,
“may change the way instrument
users and manufacturers keep pace
with technological advances.”

According to Spector, a 34-year-
old co-founder of Paratronics, the
data-system approach lets a manu-
facturer create an entirely new
instrument by changing its probe
and plugging in a card with front-
end electronics and program memo-
ry. What’s more, he notes, a user can
choose to have functions operate
interactively as a total data system
or as independent analytical units.

The first model of a planned series
of such instruments is the model 540
analyzer that the company will
unveil at next month’s Wescon/79
show in San Francisco. It combines
functions ordinarily found in two or
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Multipurpose. Paratronics’' new analyzer (right) can perform several functions, thanks to a
plug-in cards holding front-end electronics and a program read-only memory.

three instruments: it works not only
as a logic analyzer capable of both
timing and state measurements, but
as a waveform analyzer as well.

Choices. A user will be able to buy
the basic model 540 with either a
timing- or state-analysis function for
about $5,000. Approximately $8,000
buys a three-domain instrument with
input/output capabilities that in-
clude RS-232-C, IEEE-488, and
floppy-disk interfaces. Bought indi-
vidually, these instruments cost any-
where from $4,000 to $7,000 each.
The 29-pound Paratronics analyz-
er—called “the paralyzer” by its
engineers because it captures data,
waveform, status, and timing infor-
mation, freezing it for later dis-
play—will be available in December
of this year.

At the center of the analyzer’s
versatility is Paratronics’ system
5000. It consists of a 9-inch-diagonal
cathode-ray tube, a keyboard, an 8-K
data memory, a power supply, and
an Intel 8085 8-bit microprocessor
and associated memory.

The functions to be performed are
determined by the plug-in applica-
tions board and as much as 16 K of
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associated program in a custom
read-only memory. “You trade dedi-
cated hardware for software that is
implemented by a relatively low-cost
microprocessor and increasingly less-
expensive memory chips,” Spector
points out. “Whether you make the
instrument perform one function or
another depends on the program-
ming in the front end. You have, as
it were, a virtual instrument.”

Beyond. The next logical step in
Paratronics’ data-system approach,
Spector says, is to put in one pack-
age a reasonable number of related
instruments to analyze problems
that may cross over between differ-
ent measurement domains—timing,
state, and analog, for example.
“End-user systems are complex and
it takes more than one instrument to
solve a problem,” he says. But inde-
pendent instruments such as digital
voltmeters, oscilloscopes, and logic
analyzers could all be contained in
one instrument. Paratronics is work-
ing on offering such functionally
linked systems but will disclose no
timetable for their availability.

With hardware functions trans-
ferred to firmware, Spector notes

that both instrument makers and
users will be less susceptible to
advances in, for example, micropro-
cessor techology. “The user is less
likely to see his instrument made
obsolete,” he says.

Previously, users who designed
systems using, for example, the 8080
8-bit microprocessor likely bought a
$7,000 logic analyzer that “‘couldn’t
be used the following year with the
newer 8086 and Z8000 16-bit micro-
processors that came out,” he
explains. Using Paratronics’ concept,
these processors could be accommo-
dated by changing the front-end
electronics and software.

Spector points out that the con-
cept, if adopted by other manufac-
turers, would give them the ability to
diversify their future products into
different areas of application, with
consequent lower cost of entry and
lower risk. “It can cut in half the
development cycle for sophisticated
products,” he adds. -Bruce L. LeBoss

Satellites

C-MQOS processor
to control attitude

The planned October launch of
Magsat, a small U.S. satellite that
will study the earth’s magnetic
fields, will mark the first use of a
complementary-MOS microprocessor
in space. The processor will monitor
and control the space vehicle’s pitch,
roll, and yaw.

Watching carefully will be Johns
Hopkins University’s Applied Phys-
ics Laboratory, which designed and
built Magsat, and RCA Corp.’s Solid
State division, which supplied its
1802 8-bit processor to APL to serve
as the heart of the attitude-control
system.

The C-MOS chip was chosen “be-
cause we needed low power on such
a small spacecraft, and n-channel
MOS just didn’t make it,” says Glenn
H. Fountain, APL program leader in
Laurel, Md. The 172-pound proces-
sor package requires only 1 watt of
power, which the satellite’s solar
panel provides. The processor can
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aid the accuracy of magnetic-field
measurements by providing ground
observers with the axis of the space-
craft within 14 seconds of arc. Thus
the observers know more exactly
where the measurement package
aboard the satellite is aimed.

The application is a milestone of
sorts for C-MOS parts, indicating
their rising acceptance as users
become more familiar with their reli-
ability histories. Radiation sensitivi-
ty, sometimes a C-MOS question
mark, does not arise, for the orbit is
not subject to radiation.

Magsat is small as satellites go,
but its mission is expected to provide
precise data which will aid in the
discovery of new deposits of oil and
minerals. Designed for launching
aboard a small Scout rocket, the
spacecraft is just 62 inches long with
a 26-in. diameter and a 402-1b
launch weight.

During the expected 90-day life of
the satellite, its elliptical polar orbit
will take it as close as 340 kilometers
from earth or as far as 570 km.
After achieving orbit, it will extend a
boom 6.02 meters aft with a sensor
platform containing highly accurate
scalar and vector magnetometers, a
precision sun sensor, and mirrors
that use an optical system to define
the orientation of the sensor plat-
form to the instrument module at the
base of the boom.

That module, Fountain explains,
contains a pair of star cameras for
precise determination of the space-
craft’s attitude. “The control system
must maintain attitude so that the
magnetometers, sun sensors, star
cameras, and solar panels are prop-
erly oriented,” he says.

Data. ‘““Magsat flies like an
airplane relative to earth, with one
side facing downward and another
oriented toward the normal of the
orbit,” he explains. The attitude-
control system built around the 1802
receives roll and pitch data from a
combination of sensors. One is an
infrared detector that scans the
earth’s horizons and is linked via the
microprocessor to an electrically
driven reaction wheel; the wheel’s
voltage can be varied to provide
torque and thus alter the satellite’s
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roll and pitch. Also feeding into the
processor control system are a
pitch-axis gyroscope and magnetom-
eters separate from those in the
instrument module.

The only ground control necessary
is an update, approximately once a
week, of registers that store the
changes in orbital position and atti-
tude. Using input from the sensors,

the control system activates appro-
priate torque coils to make attitude
corrections. Should any of the
sensors show abnormal output, indi-
cating a malfunction, the micropro-
cessor can shift it off or bypass it in
making corrections. Magsat’s system
is also equipped to correct spacecraft
nutation, commonly referred to as
jitter, Fountain adds. -Ray Connolly

Automotive

Accelerating need for chips seen
approaching $4 bilion by 1990

Any doubts semiconductor manufac-
turers may have about the size of the
automotive engine-control market-
place should be blown away by a
forthcoming Gnostic Concepts Inc.
analysis. The conclusion, in short, is
that it will be huge.

The value of electronics systems
for engine control in cars and light-
duty trucks made in North America
will rise from $1.2 billion in the 1980
model year, at an average annual
compound growth rate of 27%, to
reach $3 billion in 1984. Then that
market will begin to flatten out to a
2.6% growth rate to hit $3.9 billion,
probably including sales of electron-

ic transmission controls, in 1990,
estimates John Hutchison, manager
of the automotive electronics pro-
gram for the Menlo Park, Calif.,
market-research company.

These figures represent the esti-
mated manufacturing costs of the
systems and include components,
printed-circuit boards, labor, and the
like. The report is due to be
published by the end of this month,
with another on heavy-duty trucks
and off-road vehicles in planning.

Totals. It all adds up to a stagger-
ing number of "circuits, Hutchison
says. For engine-control systems in
the 1981 model year, for example, he

Economy, emissions are the spurs

Driving car makers toward electronic engine controls are the increasingly
tough Federal standards on fuel economy and emissions. In fact, the more
precise digital controls are supplanting analog designs because the stan-
dards are becoming so strict.

The mandated company economy average for gasoline-powered cars will
jump from 20 miles per gallon in the 1980 model year by 2 miles per gallon
for each of the next three model years. For emissions, the allowable grams-
per-mile figures for hydrocarbons and carbon monoxide drop in the 1980
model year to 0.41 and 7 from 1.5 and 15, respectively. In 1981, the carbon
monoxide figure will drop to 3.4 and the nitrogen oxide limit will drop to 1
from the current 2.

Car makers can apply for extensions of the 1980 carbon monoxide figure
in 1981 and 1982, and for an nitrogen oxide limit of 1.5 through 1984. The
Federal government has not yet published any mandate beyond 1985, so
any new lower limits could inflate the flatter 2.6% growth rate that Gnostic
Concepts anticipates beyond 1984.

The smaller auto is another way to meet the economy standards in
particular, but Hutchison notes that cars can only grow so small and that
further weight reduction can get prohibitively expensive. ‘““You reach a point
of diminishing returns with downsizing: you reach a point where you’ll have
to start downsizing the driving,”” he quips. -W.F. A.
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estimates that North American car
makers will need more than 150
million integrated circuits, including
microprocessors, analog-to-digital
converters, and memory chips. Gen-
eral Motors Corp., which currently
accounts for about 58% of the U. S.
auto market, estimates that its inte-
grated-circuit requirements for all
electronic functions, including enter-
tainment systems and dashboard
controls, will rise from 20 million in
1979 to 200 million in 1981. More
than half of the 1981 requirement
will be for engine-control systems,
Hutchison says.

Moreover, “there’s a lot of dis-
cretes still in the automobile,” he
declares. To handle all the electronic
functions for the 5.4 million cars GM
expects to make in the 1981 model
year, the company will need roughly
1 billion capacitors, 1 billion resis-
tors, 800 million diodes, and more
than 250 million transistors, he says.

The Semiconductor Industry As-
sociation estimates that the 1979
worldwide shipments of U. S.-based
chip makers will total 4.4 billion ICs
and 11.4 billion discrete devices.
Meeting the automobile demand
could pose capacity problems.

Parts count. Detroit’s needs may
seem high, but the number of parts
in engine-control systems can be
considerable. Hutchison points out
that the computer-controlled cata-
lytic converter system in GM’s
recently launched small X cars
contains more than 250 components,
such as 80 resistors and 33 ICs,
including a Motorola 8-bit micropro-
cessor. Ford Motor Co.’s EEC-2
electronic engine-control system has
14 1Cs, of which 5 are Toshiba large-
scale-integrated chips, he says.

The big question, of course, is
where the auto makers will find all
the devices they desperately need.
Hutchison concedes it is a tough one
to answer. The problem is com-
pounded because some chip makers
are not interested in supplying the
car market directly and some will
limit the number of parts they will
supply, he observes.

Several scenarios are possible, he
says: car makers may turn to
offshore suppliers (GM’s Delco divi-

46

sion already buys about 50% of its
electronic parts offshore); other auto
electronic systems may take a back
seat to the crucial engine-control
systems; car makers may have to
continue using the less efficient
analog parts for a while; and further
integration of functions into large-
scale or very large-scale integrated
chips may reduce the parts counts of
various systems. -William F. Arnold

Commerclal

Image processors
tackle bank checks

A number of companies expert in
optical-character recognition have
been working recently on developing
image-processing techniques, with
an eye on the growing bank-
check—processing market. Among
them is Recognition Equipment Inc.,
a 17-year-old Irving, Texas, firm
that markets a variety of products
and systems employing OCR tech-
niques. At the recent American
Bankers Association National Oper-
ations and Automation Conference

in Anaheim, Calif.,, the company
introduced a system billed as the
first to bring image-processing tech-
nologies to automated check-clear-
ing operations.

Add-on unit. Depending on the
configuration, REI's new TRIM (for
trace image) system sells for be-
tween $700,000 and $850,000. It is
designed to work as an optional
module with the company’s
$600,000 to $700,000 Trace auto-
mated check-processing system.

At a rate of 200,000 checks per
minute, the TRIM system optically
captures and digitizes the image of
each check’s face, which is then
stored on disk. Reduced images of
the checks can then be printed using
the system’s 5,200-line-per-minute
high-speed laser printer. The output
is an 8Y2-by-11-inch page that can
hold as many as 21 check images.

For a typical account, says REI, a
monthly activity statement and an
image of all checks written —instead
of the original checks—can be
printed on two sheets of paper
weighing less than 2 ounces. Mail-
ings to account holders will thus take
less postage..-

The TRIM system’s separate pro-

Coping with the check blizzard

As the number of bank checks written by Americans rises to a projected 36
billion next year, the nation’s banks are under continuing pressure to reduce
the handling involved. As long as checks are used, the ultimate goal will be
truncation, or storage, of a check at the bank that first processes it, states
the chairman of an American Bankers Association task force assigned to
look into *‘check safekeeping’’ activities.

The ABA group is talking with companies interested in supplying software
and hardware requirements for a planned prototype truncation system that
will allow electronic clearing and paying of some checks by participating
banks. The prototype system is planned to be operating by the second
quarter of 1980 and could involve a network of 30 to 35 U. S. banks, reports
Joseph Coriaci, a senior vice president at the Continental lllinois Bank,
Chicago, and chairman of the ABA task force. The pilot system will be used
initially to clear the checks that are written by corporate account holders.
Such businesses are less inclined than are individual account holders to
require actual returned checks to accompany their statements.

Initially, the pilot system may involve the digital transmission of data lifted
from the MICR (magnetic ink character recognition) line on each check,
eliminating the need for physical presentation of the check for payment by
one bank to another, ABA officials indicate. But the association has also
been interested in emerging image-processing technologies, which are
viewed by some as a promising approach for further reducing check-
handling requirements in the future by cutting the number of passes neces-
sary during sorting and processing, among other things. -W.R. L
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Just checking. Recognition Equipment’s
Trace system can read up to 2,000 checks
per minute, put them into disk storage, and
copy them for statements.

cessor makes use of data-compres-
sion algorithms that reduce the
memory space required for storing
each check’s image from about 19 to
8 kilobytes per check, explains REI
vice president John Erickson. De-
pending on check volume and num-
ber of monthly billing cycles, a bank
using the TRIM system might require
anywhere from 200 to 800 mega-
bytes of system disk-storage capac-
ity, he adds.

Expectations. The firm has had no
orders for a TRIM system since the
product’s introduction. However,
there are about 100 Trace systems
already in the field, and there is the
recent American Banking Associa-
tion study activity relating to check
storage and truncation techniques
(see “Coping with the check bliz-
zard,” p.46). So the company ex-
pects a strong image-processor mar-
ket to develop.

Agreeing with REI’s bullish analy-
sis of the potential for such systems
is Tom LeBrun, executive vice presi-
dent for development of Banctec
Inc., a Dallas manufacturer of
check-processing equipment.
Though his company has made no
formal product announcement, Le-
Brun says that it “expects to make
[initial] installations early next
year” of a new image-processing
system for checks. He says the firm
is discussing it with a “handful” of
potential customers.

Currently referred to as the DSC
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News briefs

Mostek trade-secrets case against Inmos dismissed

A federal judge in Dallas has dismissed a trade-secrets suit filed by Mostek
Corp. last year against Inmos Ltd. and several of its principals [Electronics,
Aug. 31, 1978, p. 42]. Under terms of a final judgment agreed to by all
parties, all charges have been dismissed. Mostek retains the right to bring
action in the future if Inmos uses or discloses technical information that
Mostek alleges to be a trade secret or confidential. The Carrollton, Texas,
firm brought the suit after several employees resigned to join the newly
formed Inmos, which is backed financially by Britain’s National Enterprise
Board. Inmos now has its U. S. headquarters in Colorado Springs, Colo.

Intel plans to open VLSI design center in Japan

Intel Corp., Santa Clara, Calif., has decided to open a VLSI design center
next March at a yet-to-be-chosen site near Tokyo. It will be the company’s
fifth design center and the second outside the U. S., after one in Israel. The
center will develop very large-scale integrated products for the world
markets, not just for Japanese consumption. General manager for the new
center is Masatoshi Shima, who recently returned to Intel after a four-year
stint at Zilog Inc. Shima is the designer of Zilog’s Z8000 processor and
worked on the design of Intel’s 4004 and 8080 microprocessors.

Motorola rearranges top management

Motorola Inc. has switched around some of its top management. Earl
Gomersall, formerly vice president for manufacturing of the Semiconductor
Group, now has a corporate post that includes responsibility for all manufac-
turing facilities, quality control, and several staff functions. James Lincicome,
assistant general manager for the Government Electronics division, has been
promoted to general manager. Ralph Elsner, GED general manager, has
been reassigned as deputy to William Weisz, the president.

Gene Amdahl resigns as head of Amdahl Corp.

In the midst of merger negotiations with Memorex Corp., Amdahl Corp.’s
chairman and founder, Gene M. Amdahl, has decided to resign from the helm
of the large-computer manufacturer. Amdahl, who will become chairman
emeritus of the Sunnyvale, Calif., firm, will be replaced Sept. 1 by Eugene R.
White, currently deputy chairman. Citing a desire to devote more time to
outside interests, Amdahl said the move is part of a continuing separation
from the firm that will end with retirement on Jan. 1, 1981.

3M to get into video disk business

3M Co., Minneapolis, is entering the video disk business as a supplier of
masters and copies. The first deal was with Thomson-CSF of France, but 3M
officials say they will make disks for all “viable video formats. Initially, 3M
will supply only low-volume copies of disks for the institutional market, with
no move to the consumer market yet contemplated. Officials would not
comment on whether they were negotiating with MCA-Philips, RCA, or other
potential makers of video disk players.

R. C. Sanders plans word processor, sells stock

The company formed four years ago by Royden C. Sanders Jr. is working on
its second product and has sold 23% of its stock in a public offering. R. C.
Sanders Technology Systems Inc.’s new stand-alone word processor will use
the company’s innovative impact printer [ Electronics, April 13, 1978, p. 48].
The processor is being developed for Sanders’ European distributor, Fleisch-
hauer Datentraeger GmbH, a Pelikan AG subsidiary. Working through the
investment bankers Laidlaw, Adams and Peck Inc., Sanders has raised some
$3.6 million by selling stock and will use about half of the proceeds to buy
production equipment. It expects to increase printer production from sample
quantities to 1,000 a month in 1980. In the past 18 months, the printer’s
software and hardware has undergone considerable development.
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With Digital’s qual- Sy,

ity and reliability It took the minicomputer
i company to make
actually burn-in and . thi

schmoo every board MICros tnis easy.

we ship.

Our RAMpart 64 memory

gives you on-board refresh, select- '
able I/O page boundary, and a typi- /

cal access time of just 210ns.
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CMOS/LSI
LIQUID-CRYSTAL-
DISPLAY
DRIVER/LATCHES

MD4330 » MD4331 » MD4332

30 & 32-BIT REGISTER DRIVERS

DRIVES UP TO FOUR 7-SEGMENT OR TWO
16-SEGMENT LCD READOUTS DIRECTLY.
THE LATCHED DATA CAN BE CHANGED BY
SERIALLY SHIFTING NEW DATA INTO THE
REGISTER AT SPEEDS OVER 3MHz.
Low-Power (1..A) Consumption with High-
Power Performance.

FEATURING:

®3 to 18 VOLT OPERATION

®SYNCHRONOUS OR ASYNCHRONOUS RESET

®INPUTS WAVE-SHAPED ON-CHIP

®FULL PARALLEL TRUE/COMPLEMENT
OUTPUTS

@STD. 40-PIN DUAL-IN-LINE PACKAGES

For more information write of phone

‘ 1745 JEFFERSON DAVIS HWY
SUITE 611

ARLINGTON, VA. 22202

TEL 703-243-1600

<V MITEL

Semiconductor
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Fax, Banctec’s system will probably
sell for between $1 million and $2
million, according to LeBrun. He
adds, “We think right now that there
are more banks interested in doing
this [image processing] than we can
accommodate.”

Filming. Unlike REI’'S new unit,
Banctec’s system is not initially
aimed at producing check images for
return to bank depositors. Instead it
is designed to introduce image
processing “at the very front, when a
check leaves the teller’s cage,”
LeBrun says.

This approach will save the bank
labor and check-processing equip-
ment time without disturbing deposi-
tors who are accustomed to receiving
actual returned checks each month.
The new Banctec unit will store
captured check images on disk, later
generating them on microfiche by an
electron-beam recorder, according to
LeBrun. -Wesley R. Iversen

Communications

K-band antennas
slated for rooftops

K-band frequencies continue to show
promise as the microwaves of the
future in satellite communications.
For example, experimenters at the
GTE Laboratories Inc., Waltham,
Mass., are investigating the promise
and problems of propagation at 12 to
14 and at 19 to 29 gigahertz.

At these frequencies, as opposed
to today’s common up- and down-
link frequencies of between 4 and 6
GHz, an antenna of given gain can be
smaller and lighter, thus becoming
rooftop-sized. There are other bene-
fits. Beam widths can be very narrow
and are already less than one half a
degree wide at the —3-decibel
points, even with today’s antennas.
Finally, because of high K-band
operating frequencies, transmission
would be free of most terrestrial
interference.

But there are still problems with
these frequencies. They are attenu-
ated by rainfall: a storm passing over
a ground station site can cut the
amount of power in the link dramati-
cally—by 30 dB or more, depending
on the intensity of the rainfall.

Showers. To determine how much
trouble rain causes, GTE set up three
ground stations in a worst-case loca-
tion in Tampa, Fla. The site was
picked because the Gulf Coast has
the highest incidence of thunder-
storms and heavy rain in the U. S.—
averaging 89 thunderstorms a year.

New antennas were specially de-
signed for the experiments and may
be a foretaste of small future rooftop
antennas. They are somewhat simi-
lar to the 7.6-meter elliptical
ground-station antenna for lower-
frequency operation, to be intro-
duced by a sister company, GTE
International Systems Corp. [Elec-
tronics, Aug. 16, p.39] in that they
use a folded, Gregorian feed. Unlike
the larger, lower-frequency antenna,

It's taken almost a year,

with many additional participants.

found 1to 63 nW/cm?2.

IEEE disputes radiation scare

but the Institute of Electrical and Electronics
Engineers’ Committee on Man and Radiation (Comar) has challenged a
microwave radiation report contained in an article in the Boston Globe last
September. A staff writer, Andrew Blake, had taken a Narda model 8616
field-strength meter into Boston and other communities and had taken very
high power-density readings—some as high as 170 milliwatts per square
centimeter, well above U. S. exposure safety levels.

The article touched off strong public reactions. But Donald R. Justesen,
chairman of Comar and director of the Neuropsychology and Behavioral
Radiology Laboratories at the Kansas City, Mo., Veterans Administration
Hospital, challenged the findings. He proposed a new survey with the Globe,

Sure enough, the latest readings were far lower than those in the Blake
survey, typically in the nanowatt-per-square-centimeter range. For instance,
in locations where the Globe story reported readings of 20 mW/cm?, Comar

-James B. Brinton
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BATTERY SUPPORTED
CALENDAR CLOCKS

PDP-11* Multi-Bus™*
TCU-100  $495 TCU-410 « $325
® Provides month, day, hour, minute and second. m Provides year, month, day, hour, minute and
m Can interrupt on date/time, or periodic intervals. second.
TCU-150 « $430 m SBC/BLC compatible.
m Provides year, month, day, hour, minute and

second. HP 2100
m Automatic leap year. TCU-2100 $395
. Pact’cﬂilsl)f(or FSX-11M, RT-11 FBISI NOZ, VO3 m Correct time restored after power failure.

ol : = Compatible with the HP TBG card.

* 2

LSHI11/2 Serial Clock (RS 232 or 20 mA)
TCU-50D « $295 SLC-1 + $575

® Provides month, day, hour, minute and second.
m Dual size board.
m Patches for RT-11 SJ/FB VO2, VO3B.

m Connects between any terminal and host computer.
m Provides date, time and more!

All Digital Pathways TCUs have on board NICAD
Lockheed SUE batteries to maintain time and date during power
TCU-200 o $550 down. Timing is provided by a crystal controlled

m Provides year, month, day, hour, minute, second oscillator. Prices are U.S. domestic single piece.
and milli-second. Quantity discounts available.

m Interval interrupts between 1/1024 seconds and " x
SvaLIeTap ! 2 For more information on these products, contact:

s ki e Digital Pathways Inc.
. i 4151 Middlefield Road
Computer Automation (Naked Mini) Palo Alto, CA 94306
TCU-310 « $385 Phone: (415) 493-5544
m Provides year, month, day, hour, minute and
second.
*Trademark of Digital Equipment Corporation **Trademark of Intel Corporation

DIGITAL PATHWAYS
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NOW! A NEW
SOLID-STATE MICRO RELAY
FROM ELEC-TROL

B e

LOAD

LAMPS
. FANS
SOLENOIDS

= MOTORS

Elec-Trol has introduced a new solid-state micro relay, Model SA-2,
that comes in an 8-lead dual in-line epoxy package and measures
only .335”L by .250”W. This new relay features inverse parallel
SCR output, high built-in transient immunity, optical isolation, zero
volt switching, and very low leakage current.

The input is DTL/TTL compatible and is composed of two
light emitting diodes that can be connected externally in either
series or parallel. The output is composed of two back-to-back
SCR’s driven by high technology IC circuits optically coupled to the
input LED’s. The unit is designed to handle 0.5 amperes steady-
state current and is guaranteed to 2500 VAC minimum breakdown
voltage between output and input.

This tiny new relay is especially useful wherever high-density
assembly is desired. It can be used directly as a micro relay in low
current applications, or it can be used as a driver to drive power
back-to-back SCR’s or triacs. Potential driver applications include
fans, computer peripheral equipment, microwave ovens, and motor
controls.

For more information, use the reader service card. For sample
or off-the-shelf delivery, contact your Elec-Trol distributor.

Elec-Trol, Inc., 26477 N. Golden Valley Road, Saugus, Calif.
91350. Phone: (213) 788-7292, (805) 252-8330.TELEX 18-1151.

ELEC-TROL
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Leaders in Electronics Electronics Magazine Books
P.O. Box 669, Hightstown, NJ 08520
The only reference devoted solely  (609) 448-1700, ext. 5494

_t° blogr_aphles of Fhe most : Sendme copies of Leaders in

influential people in electronics Electronics @ $39.50 plus applicable sales tax.
g : cGraw-Hill pays regular shipping and han-

® corporate exe;utlves e technical dling charges on pre-paid orders.

managers ¢ designers and develop-

ers ® government and military offi-

cials e academics e editors/pub- Name

[J Payment enclosed [ Bill firm [J Bill me

lishers e securities analysts o
trade/professional group directors e Company

consultants ... plus an 80-page index

of biographees by affiliation. Sreet
Prepargd by the st.aff of Electronics City State Zip
magazine. 5,240 biographies. 651
pages, clothbound. $39.50 Signature
52
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though, they need little in the way of
microwave-energy—absorbing mate-
rial, since there is little use for
K-band signals at ground level and
thus little interference.

The small antennas’ parabolic
reflectors are about 2.5 m in diame-
ter and face a 1.3-m flat-plate subre-
flector, which bounces energy be-
tween the parabola and the feed. The
feed, tucked behind the main reflec-
tor, is protected from the elements,
making the design a good candidate
for foul-weather applications. It
offers both dual-frequency and dual-
polarization capabilities.

Researchers installed the antennas
atop two local telephone offices and
one at the University of South Flori-
da. Full operation of the three
ground stations began in March
1978. The three sites formed a trian-
gle with sides 11.3, 16.1, and 20.3
kilometers long. The university site
had the task of logging attenuation
data for all three locations. The
satellites used for the study were
Comstar repeaters, with K-band
beacon facilities that were designed
by Bell Laboratories.

Clearing. The real test of the
system was its ability to receive
K-band beacon signals, and the
results have been encouraging, ac-
cording to GTE. Thunderstorm
“cells” appear to be very tightly
localized, and those large enough to
cover more than one ground station
site proved rare. Statistics for one
month of heavy rain showed that for
the university site the 10-dB attenua-
tion point was reached only about
0.1% of the time; with two stations
working as a spatial diversity pair,
the —10-dB outage rate fell to about
0.005%; and with all three in simul-
taneous use, the outage was ‘“vanish-
ingly small.”

According to GTE researchers, this
data proves that the K-band, with its
advantages of small antennas, tight
beams, and lack of interference, can
be applied after all to telephone-
systems interconnection applica-
tions. Not only is low cost expected
from such compact installations, but
also there is now less fear of down-
link attenuation that could result
from rainfall. -James B. Brinton
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Model 6001 Autoranging Counter/Timer
with a programming option.

« Selectable frequency ranges to
1.2 GHz (Model 6003)
Get our data sheets for technical
details and the name of the
Kontron sales and service

counters are housed in elegantly-
crafted metal cases. Some of

_ our high-performance features
Kontron offers you a variety of

counter/timers from our $345 inalie organization near you. Write
Model 6003 universal counter/ * Autoranging in all modes or call Kontron Electronic, Inc,,
timer to our high performance, (Model 6001) 700 South Claremont Street,
autoranging Model 6001 that  *« 10 mV sensitivity to 1.2 GHz San Mateo, California 94402
sells for only $695! All our (Model 6002)

FOR DATA ON KONTRON® MULTIMETERS, COUNTERS, PROM PROGRAMMERS
AND PRINTERS, CALL (800) 227-6854. IN CALIFORNIA CALL (415) 348-7291.
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AND NOW,UMOS POWER

YOU KNOW WHATITIS.
NOW,YOU KNOW WHERE TOGET IT.
\

\

'._._.._._—

<

1

(? DRAIN

GATE
6 SOURCE
THE IVN5200 FAMILY. PLUS.
Part Number Rps (on) BVpss ID (on) Yomy Lofr) Packages
Series Range Range Range Switching Available
IVN5200/5201 0.5 ohms 40-60-80 Volts 4.0-5.0 Amps 4 nsec TO-3, TO-39,
Series maximum minimum continuous, typical TO-66;
10-12 Amps peak TO-220*
IVN5000/5001/6657 | 2.2 ohms, typ. | 40-60-80-90 Volts | 0.7-2.4 Amps 2 nsec TO-3, TO-39,
Series 2.5-4.0 ohms minimum continuous, 2.0- | typical TO-52,
maximum 3.0 Amps peak TO-237*
Siliconix VN Series 2.5-5.0 ohms 35-40-60- 1.2-2.4 Amps 2 nsec TO-3, TO-39,
maximum 80-90 Volts continuous, typical TO-202
minimum 3.0 Amps peak

*Available soon




FETS.FROM INTERSIL.

THE WORLD’S GOING VMOS.

The VMOS power FET is so superior to

the bipolar devices you're using now that

nobody’s arguing. Here are just a few of

the reasons why:

* Super high speed switching.

* Extremely high power gain.

» Greatly extended safe operating area.

* Reduced system component count.

* Plus availability from Intersil, and, the
reliability of our silicon gate, flat-bottom
groove process.

THREE VMOS FAMILIES.

Here’s what you get in our new IVN5200
family of VMOS power FETs: 80V BV,,¢s. SA
I on 0.5QR s .., Max. Ideal for high frequency
switching power supplies, servo amplifiers,
motor controls, high level analog switches...
you name it. And the IVN5000 series of 2.5()
to 4.0() devices. IVN5000 specs: 80V BV,..
2.50R s ., Max. Logic compatible thresholds
guaranteed. Choice of packages including
TO-52 and TO-237. Great in applications
such as peripheral interfaces and RF ampli-
fiers. Plus, an alternate source for the Siliconix
VN series.

A BETTER TECHNOLOGY.

Intersil’s flat-bottom groove, silicon gate
technology offers more efficient production...
and better delivery...with the great specs we
mentioned above.

WITH SOLID SPECS.

Maximum ratings fully characterized. Our
data sheets give you everything you need to
know about Intersil’s IVN5200, IVN5000
and VN second-source devices.

AVAILABLE. NOW.

Intersil’s entry into the VMOS power FET
market means there’s another major source.
We’ve got them. We’re delivering them now.
And, there are more on the way. With even
better specs. In Intersil’s flat-bottom groove
silicon gate technology. If you'd like complete
information on the IVN 5200, IVN5000 and
Siliconix VN series of VMOS power FETs,
contact your Intersil Sales Office, Intersil
Distributor, or, return the coupon below.

INTERSIL SALES OFFICES:

CALIFORNIA: Sunnyvale (408) 744-0618, Long Beach
(213) 436-9261 « COLORADO: Aurora (303) 750-7004 «
FLORIDA: Fort Lauderdale (305) 772-4122 « ILLINOIS:
Hinsdale (312) 986-5303 « MASSACHUSETTS: Lexington
(617) 861-6220 « MINNESOTA: Minneapolis (612) 925-1844
* NEW JERSEY: Englewood Cliffs (201) 567-5585 « OHIO:
Dayton (513) 866-7328 « TEXAS: Dallas (214) 387-0539 «
CANADA: Brampton, Ontario (416) 457-1014

INTERSIL FRANCHISED DISTRIBUTORS:

Advent/Indiana ¢ Alliance Electronics * Arrow Electronics
¢ Bell Industries/Century Electronic Division ¢ CESCO «
Component Specialties Inc. * Components Plus * Diplomat
Electronics Inc., (FLA) * Diplomat Electronics Inc., (N])

» Harvey Electronics ¢ Intermark Electronics * Kierulff
Electronics * LCOMP e Parrott Electronics ® R.A.E. Ind.
Elect. Ltd. * RESCO/Raleigh * Schweber Electronics ®
Sheridan Associates ® Summit Distributors Inc. « Wyle
Distribution Group ¢ Zentronics Ltd.

e

INTERSIL -~

Analog Products —VMOS Power FETs
10710 No. Tantau Ave., Cupertino, CA 95014
Tel: (408) 996-5000 TWX: 910-338-0171
(800) 538-7930 (outside California)

Gentlemen:

If you're delivering VMOS power FETS,
I need your data sheets on:

_ the IVNS5200 family.

_ the IVN5000 family.

_ the Siliconix VN series.

Please include your 20”x24” Benjamin Franklin poster.

Name

Company

Address

City State Zip

E83079
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Linear ICs

Raytheon Linear ICs offer you
more . . .

We've been supplying high reliability
linear ICs for commercial, industrial,
military and aerospace use with a
constant emphasis on quality.

Op Amps with
a bonus

Raytheon was the
first to offer guar-
anteed AC perfor-
mance and the
first to have a true
741 type quad op
amp—the 4136.

Audio require-
ments are no

problem with Raytheon
high speed, low noise, op amps. In
single, dual or quad, we can meet
your toughest requirements.

The Analog Wizard

Our RC4200
Analog Multiplier
is a multi-function
high-accuracy de-
vice with complete
compensation for
non-linearity, the
primary source of
~ error and distortion.
The RC4200 can be used to multiply,
divide, square, square root and in
applications like RMS-to-DC conver-
sion, AGC and to modulate or
demodulate.

56 Circle 56 on reader service card

VFCs for

The 4151 was the first multi-
function VFC offered by Raytheon.
The 4152 has expanded capability,
and the 4153 put LSI technology to
work, making precision analog-to-
digital interfacing an economic
reality.

38510 QPL Parts
from stock £ :

Our on-going 38510 program and
our new facility make us one of the
most modern and capable sources
for your Hi-Rel needs.

We have the only QPL’s for
the LH2111DM dual precision
comparator and the RM4156DC
high-performance quad op amp.

ive you more . . .

Make the move

to quality

Specify Raytheon Linear ICs on your
next project. We deliver quality and

reliability, making your product last
longer and perform better.

Linear Products

QP AMPS! [ 1658 siisess w545 5 39 74
Comparators’ <.« «nivs o sis sies 12
Voltage Regulators ........... 10
Voltage References ............ 8
Line Drivers & Receivers ....... 4
VECS . 50 o simedls oo a0 Bieranars 3
FIIerS ey e s gt s 2
Wideband Amplifier............ I
VEEIS i why S e e 1
FSK Demodulator. ............ 1
Tone Decoder ................ 1
Analog Multiplier .............. 1
X:PoInt AITaY: . .o slows varere wotesa 1

Volume
Availabilty

Get the facts for yourself. Give
us a call today. Raytheon Company,
Semiconductor Division, 350 Ellis
Street, Mountain View, CA 94042.
(415) 968-9211.

Semiconductor Division
Electronics / August 30, 1979



First VHSIC awards
from 15 proposals
due in September

Local governments,
utilities seek
50 channels

Weapons’ lasers
exempted from
safety rules

Electronics /August 30, 1979

Washington newsletter

The Defense Department is impressed with “the very good quality” of the
15 responses now being evaluated for beginning research and development
on very high-speed integrated circuits (VHSIC) and expects to award three
or more Phase Zero contracts with available funds before the Sept. 30 end
of the fiscal year. The request for proposals, which went to 63 companies
earlier this summer [Electronics, July 5, p. 61], has elements oriented
toward each of the three military services, even though the responses and
awards are being handled by the Naval Electronic Systems Command.

How much the Pentagon spends on VHSIC this year still depends on how
much, if any, money a House-Senate conference committee votes for
fiscal 1979-80, the first year of VHSIC’s proposed six-year $200 million
effort. The Senate still favors the program, but the House subcommittees
on armed services authorizations and defense appropriations have voted
down the $30.4 million VHSIC request. A conference committee resolution
of that conflict is expected in September. Meanwhile, sources indicate the
Pentagon is lowering its funding sights to about $25 million and will put
some segments, like Phase Three, off until fiscal year 1980-81.

The Federal Communications Commission wants to earmark 50 of its
remaining 250 land-mobile radio channels in the 800-MHz band for large
“slow-growth” systems. These would have 200 vehicles used by local
governments, public-safety organizations, and utilities that require long
lead times for planning, financing, and installation. The FCC proposal, on
which comments must be filed by Nov. 1, comes in response to fears of
public safety and utilities telecommunications groups that rapid growth of
land-mobile systems in business and industry might not leave any chan-
nels available for large police and fire departments and public utilities.

The FCC wants 40 of the new channels set aside for trunked systems of
five or more channels in which automatic assignment of available channels
to individual users is done by computer. The remaining 10 would be for
conventional systems. All of the 150 channels initially allocated for
conventional use in 1976 and 1978 have already been assigned in the New
York, Chicago, and Los Angeles areas, the FCC notes. Allocations of the
200 channels first assigned for trunked systems that began this year are
following a similar pattern, with a large share of licenses again being
assigned to business users.

Protection from a possible 2 to 5 mw of radiation from laser-guided
firearms may not be high among the priorities of those about to die in gun
battles. It appears that the Department of Health, Education and
Welfare’s Bureau of Radiological Health is thinking along those lines in
granting a five-year waiver of laser safety requirements for built-in
helium-neon laser target designators used exclusively for law enforcement
and military purposes. Revolvers, riot shotguns, assault rifles, and subma-
chine guns with built-in target designators running parallel to the weapon’s
bore will not have remote-control connectors, key controls, emission
indicators, or beam attenuators. These features, the bureau notes, could
add to a weapon’s bulk and cause “‘a delay in functioning” that “‘could be
hazardous to the operator in tactical situations.” The variance was granted
by the agency to California’s Newport Research Corp., Fountain Valley,
for firearms, and Lase-Aim Inc., Santa Cruz, for designators.
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Washington commentary

Intelsat: big at 15 and still growing

Fifteen years ago last month, representatives of
11 nations met in Washington, D.C., and
created the International Telecommunications
Satellite Organization. Less than eight months
later, on April 6, 1965, Intelsat had placed in
orbit its first satellite— Early Bird, or Intelsat 1
—with a capacity of one television channel or
240 simultaneous telephone calls.

Today 102 nations, from Afghanistan to
Zambia, are members of Intelsat. Its space
segment consists of 10 satellites in synchronous
orbit, with a capacity of several TV channels
plus some 20,000 telephone circuits that handle
about two thirds of the world’s intercontinental
communications. Intelsat shows that some
Washington projects do work well.

Separating technology and politics

Intelsat, involved in maintaining a commer-
cially viable global satellite network, has a polit-
ical structure almost as complex as the technolo-
gy it employs. Since February 1973 it has
consisted of four parts: an Assembly of Parties
made up of all 102 governments that are parties
to the Intelsat agreement, a smaller Meeting of
Signatories comprising governments or their
designated telecommunications entities that
have signed the operating agreement, a 27-
member Board of Governors representing 84
signatories, and an executive group headed by
director general Santiago Astrain. The key to
the success of that complex structure is that the
Board of Governors, relying heavily on the
expertise of Astrain’s staff, is responsible for
decisions on design, development, construction,
establishment, operations, and maintenance of
the space segment, whereas the larger assem-
blies meet only occasionally to decide policy
issues. Ground stations, meanwhile, are owned
and operated by the telecommunications entities
in the countries in which they are located, with
Intelsat providing standards for compatibility.

As demand has grown for Intelsat services—it
already has 19 users that are not members,
including Bahrain, Togo, and the USSR —so has
its spacecraft investment. Whereas the Intelsat
IV and IV-A each have two TV channels and
4,000 and 6,000 voice circuits, respectively, the

planned Intelsat V will have 12,000 voice cir-
cuits and two TV channels.

R&D goals

Nevertheless, there is still room for improve-
ment, in the opinion of Dharmendra K. Sach-
dev, Intelsat’s research and develoment man-
ager. “If you look at the global satellite network
as a jigsaw puzzle, I would say that the use of
intersatellite links is the last missing piece,” he
says. “Intersatellite links will allow satellites to
talk to each other, permitting a signal to be
beamed from an earth station to a satellite and
routed through any number of satellites before
being beamed back to earth.”

Technologies that need to be perfected before
intersatellite links can pay off commercially
include wideband fm modems, traveling-wave
tubes, on-board tracking antennas, and low-
noise receivers. Sachdev sees parts of this tech-
nology coming into use in the latter part of the
next decade, but he believes that “it will take
longer before it is in use on a worldwide basis.”

Intelsat’s R&D plan for 1980 calls for studies
of intersatellite links for use near the end of the
decade, as well as work on multiple-beam anten-
nas for more extensive use of the available spec-
trum and the development of larger satellites
that could be accommodated by increased
launching capabilities. “But the technology of
the near future, say, the next five to ten years,”
Sachdev believes, “is the all-digital network.”
Intelsat is already working on both space and
ground systems “to adapt the existing networks
to time-division multiple access and eventually
to satellite-switched TDMA.”

Making Intelsat a success for the last decade
and a half are in large part the efforts of the
initial 11 signatories, the U.S. among them.
The technology behind Intelsat is still largely an
American product, even though the U.S. has
been unable during that period to establish a
domestic communications satellite network of
its own. To be sure, Intelsat has not been free of
political problems, but its working system is to
its credit. There is a message here for America’s
telecommunications industry and those who
regulate it. -Ray Connolly
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Solve design problems simply with 1.5 Amp Interface ICs for Negative Supply Applications.

You can use Sprague Electric's new Series UDN-
2840B 1.5 amp monolithic quad power drivers in three
basic versions to solve your circuit needs for (1) sink-
ing applications, (2) source applications, and (3) com-

bination sink-and-source applications.

You can get this versatile IC family with either 5V
logic compatibility or 12-15V MOS compatibility. Make
your choice from these six types:

TYPE lour Vout(©Fh) OUTPUTS Vsuppwy (tyr) | COMPATIBILITY AP;IYI'::'IC\:'II"}(L)NS
UDN-2841B | 15A ~50 V Sink (4) 0Vto5V 5V Logic i
UDN-2842B | 15A 50V Sink (4) 0Vto12V PMOS, CMos | Printer interface
et ek = Spures (4) B 5 V Logic solenoid, LED, or
UDN-2844B | —1.5 A ~50 V Source (4) 5Vto12V PMOS, CMOS relay drive
UDN-2845B | 1.5A/-1.5A | 50V Sink (2) Source (2) 5V 5 V Logic —
UDN-2846B | 1.5A/-1.5A —50 V Sink (2) Saurce (2) 5V PMOS, CMOS Ghves

All Series UDN-2840B power driver ICs include
input current limiting, level translation, and sufficient

amplification to operate high current Darlington out-

For application engineering assistance
on these or other interface circuits, stan-
dard or custom, write or call George Tully
or Paul Emerald, Semiconductor Divi-
sion, Sprague Electric Co., 115 Northeast

For Engineering Bulletin 29314 and a
‘Quick Guide to Interface Circuits’, write
to: Technical Literature Service, Sprague
Electric Company, 35 Marshall Street,
North Adams, Mass. 01247.

puts. The Sprague-originated 16-lead webbed dual in-
line package is used for maximum power dissipation.

For the name of your nearest Sprague
Semiconductor Distributor, write or call
Roger Lemere, Sprague Products Co.,
North Adams, Mass. 01247. Telephone
413/664-4481.

Cutoff, Worcester, Mass. 01606. Tele-
phone 617/853-5000.

FOR FAST INFORMATION, CALL YOUR NEAREST SPRAGUE SALES OFFICE:

ALABAMA, Sprague Electric Co.. 205/883-0520 « ARIZONA, Sprague Electric Co.. 602/279-5435 « CALIFORNIA, Sprague Electric Co., 213/649-2600; Sprague Electric Co
714/549-9913; Wm._ J. Purdy Co., 415/347-7701; « COLORADO, Wm. J. Purdy Co.. 303/777-1411 « CONNECTICUT, Sprague Electric Co., 203/261-2551; Ray Perron & Co
Inc.. 203/268-9631  DIST. OF COLUMBIA, Sprague Electric Co. (Govt. sales only), 202-337-7820 « FLORIDA, Sprague Electric Co., 305/831-3636  ILLINOIS, Sprague
Electric Co., 312/296-6620 « INDIANA, Sprague Electric Co., 317/253-4247 « MASSACHUSETTS, Sprague Electric Co., 617/899-9100; Sprague Electric Co., 413/664-4411 ¢
MICHIGAN, Sprague Electric Co., 517/787-3934 « MINNESOTA, HMR. Inc., 612/831-7400 « MISSOURI, Sprague Electric Co., 314/781-2420 « NEW HAMPSHIRE, Ray
Perron & Co.. Inc.. 603/742-2321 « NEW JERSEY, Sprague Electric Co.. 201/696-8200; Sprague Electric Co., 609/795-2299; Trinkle Sales Inc., 609/795-4200 » NEW
MEXICO, Wm. J. Purdy Co., 505/266-7959 « NEW YORK, Sprague Electric Co.. 516/549-4141; Wm. Rutt. Inc., 914/834-8555; Sprague Electric Co., 315/437-7311;
Mar-Com Associates. 315/437-2843 « NORTH CAROLINA, Electronic Marketing Associates. 919/722-5151 e OHIO, Sprague Electric Co., 513/866-2170; Electronic
Salesmasters. Inc.. 800/362-2616 « PENNSYLVANIA, Sprague Electric Co.. 215:467-5252; Trinkle Sales Inc., 215/922-2080  TEXAS, Sprague Electric Co., 214/235-1256 ¢
VERMONT, Ray Perron & Co.. Inc.. 617-762-8114 « VIRGINIA, Sprague Electric Co.. 703-463-9161 « WASHINGTON, Sprague Electric Co.. 206/632-7761 « CANADA,
Sprague Electric of Canada. Ltd., 416/766-6123 or 613/238-2542

45S-9101R1

THE MARK OF RELIABILITY

a subsidiary of GK Technologies

Incorporated
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From McGraw-Hill Publicationsand Electronics Magazine
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NEVER BEFORE
PUBLISHED!

344 pages of official U.S.

Government intelligence reports

International
Marketing
Opportunities
ELECTRONICS

e Compiled by McGraw-Hill editors from more
than 1,500 pages of official U.S. government

Department attaches)

* Reports cover 44 countries and six types of
electronic products. Provide details on market
growth, competition, investment opportunities,

e Contains 102 reports that identify the best future
markets for electronic products around the world.

intelligence reports. (prepared by U.S. Commerce

helps YO promotion opportunities, and government develop-
: at i the ment policies in each country.
o W . :
‘-cm\ca\ n Ketsm\a 3 ¢ QOrganized by major product category.
0 . . :
focus fit pOt© e Available now for marketing, corporate planning,
gre and manufacturing executives in the electronics

industries.

Extracted From Official U.S. Gavernment Intellig

102 REPORTS COVER SIX
PRODUCT CATEGORIES:

e Computers and peripherals

Electronic components

Production and test equipment

Communications equipment and systems

Office and business machines

Security systems

TYPICAL MARKET REPORT. ..

e Predicts future market growth

e Analyzes existing and potential competition

e Pinpoints specific high potential equipment
needs

¢ |dentifies trade and investment opportunities

e Shows market growth over last three years

* Reveals government development policies
(and other factors) that will affect future
demand in each country.

60

Money-Back Guarantee

To: McGraw-Hill Publications
International Marketing Opportunities/ELECTRONICS
457 National Press Building Dept 48
Washington, D.C 20045

CJ YES, please rush me copy(ies) of International Marketing
Opportunities/ELECTRONICS, a compilation of official U.S. government

reports that identify the most profitable future markets for electronic products
around the world. | understand that | have 10 days to examine it and can return
it within that time for a full refund. Price per copy: $157.00 ($174.00 for orders

shipped airmail

[J My check is enclosed. [J Bill my company. [ Bill me

Name g,

Company oy

Address

City, State (Country), Zip

(Please allow 6 to 8 weeks for delivery.)
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Quality is what has made Zenith
famous for over sixty years and
number one in the television in-
dustry. It's that quality, that commit-
mentto excellence —thatinsures the
reliability of every product we make.

Our manufacturing facilities,
laboratories, equipment, procedures,
experience and know-how give you
the quality and reliability that you
look for in a CRT Display. A CRT
Display that will hold up under really
tough operating conditions.

And to all this, our people add
the personal service and special
attention you want from your CRT
Display source.

Exhaustive testing
Our testing insures that every com-
ponent operates to exacting Zenith
standards. Exhaustive computer
analysis, electron microscope and
thermograph scan tests are only a
sample of what we do.

Our environmental lab tests
Zenith CRT Displays for thousands
of hours under extreme humidity,
vibration, altitude and temperature
conditions.

(LITTIR TR
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Zenith CRT Displays are de-
signed not only to meet our exhaus-
tive testing requirements, but your
demanding specifications as well.

Application engineering
Every CRT Display we design has
our customers in mind. Before our
engineers even begin new circuit
layouts, we’'ll meet with you and find
out what your exact needs and
specifications are.

Advanced componentry
Components in the CRT Display are
designed with reserve capacity for
low maintenance and continued
reliability.

The Zenith CRT Display is
equipped with a Zenith designed
and built deflection transformer. It
not only gives a consistent scan,
but itis also embedded in epoxy for
long-term reliability and the elimi-
nation of high frequency squeal.

Important Zenith Features
The Zenith CRT Display is precision
engineered. No linearity controls
are required and the CRT Display's

The read-out is quality.

vertical and horizontal synchroniza-
tion is automatic.

The Zenith CRT Display frame
can be adjusted to virtually any
angle you want. This will satisfy
many customer requirements with-
out having aframe custom designed.

But we do welcome the
opportunity to meet all your special
requirements.

Zenith tradition
At Zenith we’ll make sure you get
the same service, quality and re-
liability in your CRT Display that
we’ve been giving our customers
for over sixty years.

For further information and
specifications, write CRT Display
Engineering Division, Zenith Radio
Corporation, 1000 Milwaukee
Avenue, Glenview, lllinois 60025,
or call 312-773-0074.

ENITH

The quality goes in before the name goes on
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This coupon is the first
Step tO lecu.lt d¢$lgn 1Serll(d in }t]his coupon and
perfeCtlon ° of circﬁftiaesi(;?x aﬁé t;lt-:i;&g[—. Ir?se gl)?ﬂ
headstart to circuit design perfection.
r-----------------1

A big step indeed. This coupon
will get you our catalog on the
ADAM and ELITE breadboarding
systems. Four circuit design and test
instruments from E&L, the people
who cover the entire spectrum of

Send me the ADAM and ELITE catalog
with information on your cost effective,
self-contained circuit design instruments.

Name
electronic design technology.
The ADAM mainframe and Position
modular plug-in systems provide
total capability for signal generation, Company
control and measurement at an at- -
tractively low cost per function. A
system that can be expanded in- City State ___ Zip

house to meet your unique
requirements.

ELITE circuit design
systems let you build, test
and finalize your new cir-
cuit design in hours because
it's compact and completely
solderless. No more coaxial
cables, clip leads or power
cables. Power, control,
signal and indicator devices
are terminated in BP-22
pins that accept standard
22 gage solid wire.

_ This catalog =&
is the second. i

of the Modern Masters.

E&L Instruments
Iincorporated
61 First Street

Derby, CT 06418

L----------------

62 Circle 62 on reader service card Electronics/ August 30, 1979



Japanese build
subnanosecond
CML chips

European giants
reported considering
closer cooperation

Plessey targets
bubble-memory boards
at System 80 users

Development system
from the Netherlands
emulates in real time

Electronics/August 30, 1979

International newsletter

Using a bipolar master-slice approach, two types of 1,200-gate subnano-
second integrated circuits have been fabricated for the Musachino Electri-
cal Communication Laboratory of Nippon Telegraph and Telephone
Public Corp. by Nippon Electric Co. An error-correcting-code circuit has a
data width of 2 bytes and a microprogram sequencer has one of 4 bits. The
chips will be used in DIPS-11 computers designed for NTT’s on-line
distributed information-processing service. Applications will include main-
frames and controllers for file memories, including magnetic disks, and for
communications.

NTT’s low-energy current-mode logic technology puts the 1,200 gates on
a 39,400-mil?> chip (5 by 5 mm). The internal gates have a power
dissipation of 1 mw and a propagation delay of 0.9 ns; the 40 gates that
interface with external circuits draw 5 mA, though, for high drive capabili-
ty. Total dissipation is 1.7 w.

Will Europe’s two biggest consumer electronics producers, NV Philips
Gloeilampenfabrieken in the Netherlands and West Germany’s Grundig
AG, link up financially? Both companies emphatically deny such a
prospect, but speculation among West German industry observers is
mounting that some sort of mutual stock purchase is in the making. A
more immediate prospect, however, is expanded cooperation in developing
products. A Grundig spokesman does confirm that “loose exploratory
talks” aimed at closer cooperation are being held. Both firms have been
working together for some time in certain areas, notably in video cassette
recorders [Electronics, July 5, p.72]. A new accord, though, would
encompass much more, possibly the whole spectrum of entertainment
electronics equipment. The motive is not hard to guess: to put up a united
front against the Japanese onslaught on European markets.

Aiming to be among the first with an Intel Multibus—compatible bubble-
memory board, Plessey Microsystems Ltd. in Towcester, Northants., will
be hawking a half-million-bit card with a 100-kilobyte/data-transfer rate,
the PBM 80S, at Wescon. Fast, 12-week delivery and a competitive board
price of under $3,000, says the company, come from good yields on its
64-kilobit bubble devices. Plessey will follow with a 2-megabit Multibus-
compatible board using Rockwell Microelectronics 256-kilobit bubble
memories, as availability improves. It will also use its own 256-kilobit
parts, pin-compatible with the Rockwell memory, when they become
available in about one year. Also new at Wescon will be a rugged PBM
90M 8-megabit board.

The Scientific and Industrial Equipment division of NV Philips Gloeilam-
penfabrieken in the Netherlands will unveil in early September a micro-
computer development system that, in contrast to many other such systems
on the market, features true real-time emulation for the fastest micropro-
cessors on the market today and has a separate emulation memory with up
to 256-K bytes per emulator. Based on a 16-bit concept, Philips’ Universal
Microcomputer Development System, or UMDS, is an integrated unit for
hardware, software, and system development, as well as for debugging and
for programmable read-only memory loading. The initial version will
support the 8085, the Z80, and the 6500 family; next year the system will
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also handle the 8086, the 2650, and the 6800 and 8048 families and will
gain a Pascal language option. It will be capable of supporting the coming
generation of 16-bit microprocessors. The UMDS will first go to market in
Europe; later, Philips will consider the U.S. market. Complete with
peripherals, it will sell for between $30,000 and $40,000.

Hall-effect device Targeting applications where an accurately set drift-free operating thres-

Id I hold must be combined with a high degree of circuit isolation, Standard

couldreplace 1.\..ommunications Laboratories Ltd. in Harlow, Essex, has come up

relay sensors with a Hall-effect sensor having high sensitivity and temperature stability.
An 8-mm hermetic package with a magnetic lid results in an efficient
magnetic circuit and a threshold sensitivity of 24 ampere-turns, compared
with 10 for a telegraph relay. The device, which is smaller, needs no
maintenance, and is potentially cheaper than its electromechanical coun-
terpart, could replace the latter in telephone terminal equipment used to
sense line conditions. It also has applications in the TXE4A semielectronic
reed-relay exchange from sister company Standard Telephones & Cables
Ltd. Sample quantities are now available from ITT Components Group,
Europe Ltd.

C-MOS on sapphire for The British Ministry of Defence has placed a contract with Smiths
UK alfcraftidata bus Industries Aerospace and Defense Systems Co. to ensure two sources for
L large-scale integrated circuits to be used in future military aircraft. The
gets alternative source award parallels an earlier one to GEC Semiconductors Ltd. [Electronics,
; June 7, p. 70]. The ICs are needed to interface avionics payloads with a
shared high-speed data bus. The U. S. is already moving to a dual data bus
(for redundancy) as defined in MIL-STD-1553B, and the UK is adopting
this standard. GEC plans a four-chip complementary-MOS hybrid version
initially before integrating to one or two chips using its still-evolving
C-MOS-on-sapphire process. But Smiths, in Cheltenham, will go directly to
very large-scale integration. It has adopted relaxed design rules so that a
single set of masks can be used with either Mitel Corp’s Iso C-MOS or
Hughes Aircraft Co.’s C-M0S-on-sapphire process.

BASF AG to enter Look for West Germany’s BASF AG, a chemical firm active in data-storage
devices, to enter the consumer video cassette recorder market with a
VCR market with machine that uses a single fixed head. It is introducing its Longitudinal
fixed-head unit Video Recording (LVR) unit at the current International Radio and
Television Exhibition in West Berlin. The use of a fixed head is in contrast
to the rotating head drums of all but one recorder—a continuous-loop
system from Toshiba Corp. [ Electronics, March 15, p. 72] that is not yet
available. Besides greatly simplifying the mechanical design, the fixed head
facilitates service, as it can be replaced easily and quickly. In longitudi-
nal —as opposed to helical scan—recording, the tracks run parallel along
the length of the tape. The 8-mm-wide, 8.5-um-thick chromium-dioxide
tape has 72 tracks and moves past the head at a rate of 4 m/s. Switching
tracks at the two tape ends takes only 100 ms. With the tape 600 m long,
the cassette plays for three hours. The LVR system, developed at BASF
Video Corp., a subsidiary in Newport Beach, Calif., will go on sale in
Europe and the U. S. in mid-1980 for about $1,000.
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Cannon KJL/KJ Connectors.

Your ITT Cannon Electric distributor
has an in-store supply of Cannon® KJL
Series | and KJ Series Il connectors for
your MIL-C-38999 requirements.

High-reliability connectors with superi-
or contact stability secured by the Super
Caesar™ rear release contact retention
assembly.

A design variety for temperature en-
vironments from -85°F to +392°F with
nine shell sizes each series. Fifty-nine
contact arrangements from 3 to 128 con-
tacts. All contacts adaptable to AWG wire
sizes 16-28 and easily installed by simple
and fast customer tooling to lower your
total installed cost.

Electronics / August 30, 1979

So when you need KJL and KJ connec-
tors, remember the source. ITT Cannon.

For more information contact your local
distributor. Or write to: Product Manager,
Circular Division, ITT Cannon Electric,
666 East Dyer Road, Santa Ana, Califor-
nia 92702. For 24-hour service, call toll-
free (800) 854-3573,; in California (800)
432-7063.

For all your Cannon connector needs
see the EEM directory.

Six decades on the leading edge of interconnect technology.

cannon ITT
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elax!

We can get HP's 98458
Desktop Computer on its way
to you in minutes.

Whether your requirement is for a week, a need without going back to management for
month, a year or longer, there's one way to get more money. There’s no major capital investment
HP's 9845S desktop computer without e = with a Leasametric rental.
waiting. Rent it from Leasametric. Leasametric, of course,

Instantly, our nationwide on-line means more than desktop com-
computerized inventory system will puters. We stock the latest

terminals, acoustic couplers,
modems, development systems,
general-purpose and communi-

cations test equipment. . .

just about anything you

might conceivably need.
Our growing inventory
includes over 23,000 items
from 500 of the top electronic
manufacturers —including
almost the entire HP catalog.

Need it now? Why wait? To

order, or for our latest rental catalog,

check our dozens of regional inven-
tory centers to pinpoint the unit
closest to you. Within minutes, your
order will be processed and mov-
ing on its way. In most cases,
your desktop computer will
be in your hands in less
than 24 hours.

Need other compu-
ters! Don't waste time
and energy calling
everyone in the book.
One phone call to Leasametric is the

fast, simple way to end your equipment pick up the phone and call one of the

worries and start relaxing. And, rental means relaxing, nationwide numbers shown below.
more than immediate possession. It's the one They're toll free. Or call your local Leasametric
effective way to get the new equipment you office. There's one in every major city.
Rent it and rel
nt it and relax.
In the West [n the Central [n the East

Call 800-227-0280 (all 800-323—2513 Call 800-638-4009

[n California, call (415) 574-4441 In llinois, call (312) 595-2700 In Maryland, call (301) 948-9700

Leasametric

164 Triton Drive, Foster City, CA 94404
A Trans Union Company
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Significant developments in technology and business

Optical fiber

keeps polarization

constant

by Kevin Smith, London bureau manager

Elliptical shape aids
single-mode propagation;
uses seen for optoelectronic
instruments, communications

A new kind of optical fiber that can

starter, is now scaling up the produc-
tion process and could be delivering
first samples in 12 to 18 months.
Impractical. “The potential ad-
vantages of a single-mode fiber
waveguide able to preserve polariza-
tion are well known,” Dyott says.
Elliptically cross-sectioned fibers
have this property but, he says, were

preserve the polarization of laser discounted because the fiber dimen-

light by virtue of its elliptical cross
section is on the way. Developed at
Britain’s Imperial College, London,
in collaboration with the Andrew
Corp., Orland Park, Ill., the fiber
could have a role to play in future
long-haul optic communication sys-
tems. More immediately, its develop-
er, Richard B. Dyott, sees uses in
instruments exploiting light-polari-
zation effects.

Britain’s Central Electricity Re-
search Laboratories, for example,
has developed a laser-based instru-
ment to measure lightning- and
fault-induced current transients on
Britain’s grid system, and a further
development of the instrument for
metering applications could use the
new fiber (see ‘“Measuring current,
voltage optoelectronically’’). The fi-
ber could also find use in aircraft
laser-gyro systems now being devel-
oped. Although single-mode optic
telecommunications systems are fur-
ther off, Dyott says that polarization
effects in fiber-optic systems are
already a hot research topic, and he
sees an immediate research market
for his fibers.

At present he is producing fibers
that are single-moded at the helium-
neon laser wavelength of 0.63 micro-
meter. The Andrew Corp., which
took Dyott’s advice on getting into
the fiber-optics business as a late
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sions would have been impossibly
small and because no suitable pro-
duction technique existed.

Now, the shift to longer wave-
lengths of 1.3 and 1.5 um proposed
for long-distance communications
brings the fiber dimensions within
the range of present-day joining
techniques. Dyott estimates that the
core dimensions for a step-index

Britain’s Central Electricity Research
Laboratories in Leatherhead, Surrey,
is developing optoelectronic alterna-
tives to conventional transformers
for measuring voltage and current on
power networks. The alternatives
use lasers and two types of optical
fibers. Conventional transformers,
says A. J. Rogers, who heads up the
team developing the new devices,
are bulky, expensive to insulate, and
limited in their transient response,
whereas optical devices for the same
purpose can be compact, cheap,
and very fast.

The new current-measuring de-
vices exploit an effect discovered by
Michael Faraday in 1845 whereby a
magnetic field can rotate the plane
of polarization of a light beam travel-
ing through an otherwise isotropic
medium. In one version now being
tested by the labs on a metal-clad
generator bus bar at Fawley power
station, a single-mode fiber is looped
several times around the cladding
and acts as both a light guide and a
transducer. A helium-neon laser sup-
plies the light, and at the other end a
polarization analyzer followed by a
photodetector senses the plane of
polarization. In a production version,
which is the next stage, a semicon-
ductor laser will be used instead.

Measuring current, voltage optoelectronically

For the system to work, the fiber
loop around the bus bar’s cladding
must be free from stresses intro-
duced during manufacturing that
result in an unwanted birefringence.
Birefringence is a property of materi-
als in which the velocity of light is
dependent on its state of polariza-
tion. As a linearly polarized beam
traverses a birefringent fiber, it be-
comes elliptically polarized, cork-
screwing through the fiber and re-
ducing the detector’s sensitivity to
rotation. To solve this problem,
Rogers’ group went to Southampton
University's fiber-optic group, which
came up with an accurately rounded
stress-relieved fiber, and this is used
in their prototype instrument.

However, the laser and sensing
elements still have to be located
close to the fiber-optic transducer as
long fiber-cable runs can reintroduce
stress during laying. Rogers there-
fore plans to use elliptical-section
fibers developed at Imperial College
to preserve linear polarization in the
laser feed and to act as a polariza-
tion analyzer in the return path. As a
result, he says, ‘‘the electronics
could be sited several kilometers
away.”’ His group is also working on
optical techniques for measuring
voltage. -K. S.
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fiber operating at a wavelength of
1.5 um will be 5.07 um for the major
and 2.03 um for the minor axis.

“The Andrew Corp. liked the
idea,” says Dyott, “because they al-
ready produce elliptical metal wave-
guides to preserve polarization in
antenna power feeds.”

Process. Dyott’s production pro-
cess is based on the modified
controlled-vapor-deposition process
used to make graded-index fiber.
Germanium and phosphorus vapor
dopants are introduced into the
hollow core of the glass stock togeth-
er with silicon tetrachloride and
deposited in a single operation to
produce a step-index fiber having a
large refractive index between core
and cladding.

To overcome the thermal stress
problems on cooling due to the large
index difference, Dyott devised a rig
in which fiber pulling follows deposi-
tion at the same high temperature.
Though he is reluctant to release
details, he says the process promises
easily controlled production of low-
cost step-index fiber.

According to Dyott, polarization-
holding fibers will be needed when
integrated optic repeater and switch-
ing systems become available. By
locking the polarization plane in the
elliptically cored fiber, radiant ener-
gy can be efficiently coupled from
the fiber into the planar-constructed
integrated optic device and back
again. In conventional long-distance
optic telecommunications links, too,
such fibers would avoid polarization
effects that are now seen as a poten-
tial noise problem in high-perform-
ance systems.

Skeptics. However, though ac-
cepting the place of elliptical fiber in
instruments, some workers in fiber
optics are reserved about their appli-
cability to long-distance telecommu-
nications. They point out the ex-
treme difficulty of joining elliptical
fibers and suggest that for the 100-
kilometer distances now becoming
possible, there may be easier ways of
overcoming the bandwidth limita-
tions when two orthogonal modes
exit from a fiber. They also suggest
that integrated optic devices are still
a long way off.
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The ability of a fiber to propagate
light in two or more modes simulta-
neously limits the bandwidth and is a
source of polarization-induced noise
because the path difference between
modes causes pulse spreading and
narrows the tradeoff between fiber
length and data rate.

Dyott says future single-mode
optic systems will use polarized laser
light sources with the plane of polar-
ization aligned with the major axis

of the fiber. As a double safeguard,
he has shown that there is a range of
ellipticity values at which the group
velocities in the two modes are made
equal despite a substantial difference
in phase velocities. That means, he
says, that “for long-distance commu-
nication it may be possible to make a
fiber in which any accidental cou-
pling into the unwanted polarization
would be unimportant as far as
group delay is concerned.”

West Germany

On-board multiplexing system
checks car’s lights automatically

A West German company has taken
a big step toward the full multiplex-
ing network for cars envisioned by
auto engineers for the late 1980s
[Electronics, Sept. 29, 1977, p. 83].
Kabelwerke Reinshagen GmbH, an
affiliate of Nv Philips Gloeilampen-
fabrieken in the Netherlands, is
about to introduce its microproces-
sor-based, multiplexing Automatic
Check and Control System that con-
tinuously monitors the car’s lights
and, by means of a display on the
dashboard, tells the driver which one
is malfunctioning.

The system automatically checks
the lights even while the car is
barreling down the road, regardless
of whether they are on or off, a
feature that should appeal to safety-
conscious drivers. Auto engineers
will welcome the system because it
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Checker. Fully automatic multiplexing
system from Kabelwerke Reinshagen uses
microprocessor to check car’s lights. Shown
here is basic circit for one lamp.

provides a savings in space, especial-
ly behind the dashboard, which now
conceals a maze of wires. It also
checks the oil-pressure and brake-
fluid sensors and can easily be
upgraded to check others.

Will such a system pay off in
increased safety? ‘“Indeed it will,”
insists Reinhard Gereth, head of the
Electronic Systems division at Wup-
pertal-based Reinshagen and a for-
mer associate of transistor co-inven-
tor William Shockley. As evidence,
he cites a recent check of 3 million
cars in the U.S. that showed that
every fifth vehicle had at least one
defective light.

On display. Car makers in West
Germany, including subsidiaries of
U. S. firms, have reacted “extremely
positively” to the system, Gereth
says. It will be publicly demon-
strated for the first time at the Sept.
13-23 International Automobile Ex-
hibition in Frankfurt and will also be
discussed at the Second Internation-
al Conference on Automotive Elec-
tronics in London, Oct. 29—Nov. 2.

At its heart is an 8-bit micropro-
cessor whose prime functions are
giving instructions for activating the
lamps, monitoring the signals from
the lights and sensors, and informing
the driver of any failures via the
dashboard indicator. The micropro-
cessor is contained, along with
peripheral components, in a small
unit behind the dashboard.

In the basic configuration for one
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Hamlin is many things
. « » all of them dependable!

You may know Hamlin as the world's leading manufacturer of reed
switches. You may know Hamiin as the leading manufacturer of reed and
solid state relays . . . or mercury-wetted relays . . . or liquid crystal
displays. The point is. you know Hamlin as the leader in the industry.

This pesition of leadership is due to over thirty years of engineering
experience, almost totally integrated manufacture, and unsurpassed
quality control. That means DEPENDABILITY!

Mercury-Wetted Relays

For billions of bounce-free
operations. A hermetically sealed
glass capsule contains Form A, B or
C contacts and a small pool of
mercury. While most mercury-wetted
relays are position sensitive (30°
from vertical), one Hamlin unit
operates in any position ... A
Hamlin First!

S Sl B

Liquid Crystal Displays

Stock units include 12 and 24 hour
clock ... 2, 3%, 4%, 5, 6 and 8 digit
instrument and numeric . . . plus
alphanumeric 1, 4 and 8 characters.
Complete design and production
service for custom displays.

INCORPORATED

Lake & Grove Sts., Lake Mills, Wl 53551 414/648-2361

Reed Switches and Sensors

Switches available from local stock
as small as Ya inch to switch -1 watt
and as large as the giant of the
industry that handles 15,000 volts.
Models include single and double
throw units, mercury-wetted, and a
new any position mercury switch.
Sensors operate without physical
contact. mechanical tripping or
exposed arcing. For AC switching to
1 /2A. 250V. DC to 10W., 200V.

Reed and Solid State Relays
Reed form A, B, or C contacts,
hermetically sealed. Choice of
terminations. Contacts with ratings of
50W, dry, to 100 VA, mercury-wetted.
Solid state are PCB and surface
mounted to switch inductive,
capacitive, or resistive loads up to 40
amps. DC or AC inputs, 120 or 240
Vac outputs, 1500 Vac isolation, zero
voltage switching, 2-40 amp ratings.

Write or call for
complete specifications
and technical literature.

1625
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lamp (see figure), the power transis-
tor connects the light to the car
battery. Parallel to the transistor-
light combination is a high-resist-
ance voltage divider whose center
potential serves as one criterion in
checking lamp conditions.

In operation, the microprocessor
checks the value of the divider’s cen-
ter potential every 10 milliseconds.
When the light is on, that potential
is 12 volts; when off, 0 v. However,
if there is a short in the light circuit,
it will be O v in both cases.

To obtain positive indications for
all combinations of possible failures
and light modes, the test must be
supplemented to include the off
mode when the light is turned on and
the on mode when it is turned off.
Therefore, if a lamp is on, the system
turns it off once every second for
about 100 microseconds; if it is off,
the system periodically turns it on
every 40 seconds for about 100 us.

Prolonged. The light’s turn-on and
turn-off cycles are triggered by
signals stored in a 512-bit random-
access memory. These signals apply
the proper base current to the power
transistor, which, acting as a switch,
activates the light. The test starts
right after the car’s ignition is turned
on and lasts until 100 seconds after it
is turned off. This prolonged opera-
tion ensures that lamp failures are
also detected during the filament’s
cooling-off period.

The power transistors also act as
reversible electronic fuses. For ex-
ample, when a short is detected in
the light circuitry, a transistor auto-
matically turns off the lamp within
10 ms. Thus the need for fuses in the
car’s electrical system is eliminated.

To monitor all car lights, the basic
control circuit configuration must be
expanded. For this, Reinshagen uses
time-division multiplexing. An 8-K
programmable read-only memory on
the microprocessor chip stores the
logic sequence of the transistors’
turn-on and turn-off times. Its access
time of about 3 us guarantees that as
many as 32 lamps or sensors can be
tested within 10 ms.

A two-digit light-emitting-diode
display whose number combination
indicates which light or sensor has
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failed alerts the driver to a malfunc-
tioning light. If more than one fail-
ure exists, the most crucial one is
indicated first; then, when that is
fixed, the display indicates the next
most crucial one.

With the system, the light
switches no longer handle power-
level current; they only switch low-
voltage logic currents. To do so, thin
wires suffice to connect the switches
to the electronic unit behind the

dashboard, thus saving space.
What’s more, there is no need for
the mechanical interlocking schemes
on today’s cars that prevent, for
instance, the fog lights from coming
on as long as the high beams of the
headlights are on. In the new system,
interlocking is handled by logic
circuitry. Not only does that, too,
save space, but it also reduces the
parts count and simplifies the design
of the car’s wiring. -John Gosch

France

Thomson-CSF wins government contract
to develop low-cost facsimile transceiver

Thomson-CSF hopes to become one
of the world’s biggest copycats with
its low-cost facsimile transceiver.
The Telecommunications division of
the huge Paris-based electronics
group was selected this month from
among four companies by the
French Ministry of Posts and Tele-
communications to continue devel-
opment of a digital facsimile device
that will transmit an 8'/2-by-11-inch
sheet of copy over regular telephone
lines in about 2 minutes and sell for
less than $500, once large-scale

Just the fax, ma’am. Thomson-CSF has been chosen by France’s Ministry of Posts and

production gets under way in late
1981 [Electronics, July 5, p. 85].

The $3 million contract calls for
delivery of two prototypes next year,
to be followed by delivery of 50
preproduction models early in 1981.

Capable. The unit can receive fac-
similes when unattended, can be
used to create hard copies of video-
text transmissions, and can also
serve as simple photocopier. The key
to keeping the cost down, according
to Michel Sitterlin, director of the
graphic communications service for

Telecommunications to develop and supply preproduction models of a low-cost facsimile
transceiver. Shown here is a prototype submitted as part of Thomson’s bid.
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interface with LCDs

SM-4

$335080 07 vobbis

4-bit 1-chip C-MOS microcomputers for direct

Sharp gives your products a boost in reliability and
performance with these two low power consuming micro-
computers. They provide direct interfacing with LCDs
(accurate time control with crystal oscillator). They can be
practically incorporated for the controller of telephone
dialers, for programmable digital timers, cash registers,

Your products will do more
and do it better with a
Sharp SM-4 or SM-5.

vending machines, calculators and countless other
products. They come with high ROM/RAM capacity,
static shift register, 15-stage divider with reset, and other
peripheral circuits on 1 chip. And, best of all, Sharp mass
produces these tiny chips with a system that provides

a substantial reduction in cost. So look over the specs
below, take your pick and order today. Then watch your
products do more and do it better.

h-_—_-

C—MOS SM Series (4-Bit 1-Chip Microcomputers)

D @ @ @ ®
S EES S S WS S MR

SM-5

Cycle time (Typ) | Vcc | Pd (Typ) [ Instructions | ROM (bit) | RAM (bit) | Package

SM-4 62.5 sec. —3V [ 0.06mW 54 2268X8 96 X4 60 Flat
SM-5 62.5 sec. —3V | 0.06mW 51 1827 X8 65X4 60 Flat
C—MOS Static Random Access Memories

Model No. | Constitution | Access time | Cycle time | Supply volt. | Package | Remark

(bit) (Max.) (Min.)

LH-5101S 256 X 4 300 nsec 300 nsec 3V 22 Dip EXDa”fg‘rO”
LH-5101W 256 X4 800 nsec 800 nsec 5V 22 Dip SM-4
LH-5102 512X 4 1200 nsec 1200 nsec 5V 22 Dip

SM-4 applications

digital timers, etc.

Auto telephone dialers, AM/FM digital
display units, home health equipment,
clock-calculators, programmable
remote controls, programmable

SM-5 applications

Pocket bells, thermometers and pulse
counters, cash registers, POS
terminals, vending machines, control-
lers for home appliances and audio
equipment, etc.

SHARP

For further information, write to:

Mr. Nobukazu Yagi, Sales Representative
SHARP ELECTRONICS CORPORATION
10 Keystone Place

Paramus, New Jersey 07652
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the company’s Telecommunications
division in Gennevilliers, outside of
Paris, is the use of a microprocessor
plus as few moving parts as possible.

The transceiver, which conforms
to the requirements for group 3 digi-
tal facsimile devices as set by the
Consultative Committee on Interna-
tional Telephony and Telegraphy
(ccITT), uses 1,728 phototransistors
to scan each line of copy to be trans-
mitted. A line is 240 micrometers
wide and 216 millimeters long, and
the scanning time for a single line is
10 milliseconds. The output from the
phototransistors is fed directly to a
register of 1,728 charge-coupled de-
vices that serializes the data. Since
the phototransistors are responsive
to a wide optic band, transmitting
color documents poses no special
problems, but currently all data is
recorded only as black or white, with
no shades of gray.

Once it has been serialized, the
data is coded by the microprocessor.
Thomson used a Motorola 6800 for
the prototypes it submitted and will
probably go to a 6801 or a 6803 for
its production version, says Sitterlin,
noting that the company’s Sescosem
subsidiary is a second source for the
Motorola 6800 family.

Modem. Researchers at Thom-
son’s Telecommunications Laborato-
ries developed a single-chip modem
capable of handling 2,400 bits per
second especially for the facsimile
transceiver. The devices are to be
produced by the group’s integrated-
circuit subsidiary, Société pour
I’Etude de la Fabrication de Circuits
Intégrés Spéciaux (Efcis). Transmis-
sion is accomplished through four-
stage phase modulation of an 1,800-
hertz signal at 1,200 bauds.

Sitterlin notes that it is the image-
impression system on the receiving
end of the device that accounts for
nearly one third of the overall cost,
and he believes that thermal printing
makes Thomson’s device superior to
those of its competitors for the
government contract. The other
companies opted for electrocatalytic
or photosensitive impression systems.
Sitterlin says the advantages of ther-
mal printing include well-defined
images, no noise or other environ-

72

Around the world

Israel moves toward color television

Israel has decided to stop erasing color from imported programs in the first
step toward introducing color television. Communications Minister Yitchak
Modai said that within two months Israelis who now have color sets will be
able to view imported shows in color. Local color programs are expected to
get under way in a year's time. The government has tried to prevent the
introduction of color TV for economic reasons: it wanted to keep people from
rushing to buy new sets, thereby further heating up the economy and
causing the balance of payments to deteriorate even more. Despite the high
price of about $2,000, Israelis have already purchased 180,000 color sets,
out of a total of 850,000 sets bought in the country; most of them can pick
up color programs from neighboring Jordan. Israel will use the PAL transmis-
sion system.

Danes look for shortcut in testing

A Danish team is trying to find out if the usual 168-hour burn-in time for
components testing is longer than necessary. Drawn mainly from the Danish
Engineering Academy, with a sprinkling of industry representatives, the
group will try to determine if much of the work can be eliminated by using a
probability distribution curve. Jorgen Moltoft, team leader, says that most—
or even all—of the likely component failures will have been discovered by the
time the curve flattens out. In some cases, he says, this may mean cutting
the burn-in testing time to 10 hours. The $100,000 project is to run for a year.

West German firm makes C-MOS alarm circuit for analog clocks

West Germany’s Munich-based Eurosil GmbH has developed a complemen-
tary-MOS circuit for analog clocks with an unusual feature: its logic circuitry
produces a series of pulses that are fed to an external transducer to generate
an alarm sounding as gong tones. The 1,024-hertz 1-second tones come at
decreasing intervals: 16 seconds, 8 seconds, 4 seconds, 2 seconds, and
then every second until the alarm is shut off. Designated the 1400 and being
marketed now in Europe (and eventuallly in the U. S.), the C-MOS device
incorporates a 4-megahertz oscillator, binary divider stages, output drivers,
and the pulse-sequence logic circuitry. Besides providing an alarm, a test,
and a reset function, it also checks the status of its 1.5-volt battery. It
consumes only 30 microamperes.

mental problems, and low paper cost
(about 3'/2 cents per page).

The actual impression is created
on heat-sensitive paper by a bank of
resistors. The final production model
will have either a stationary bank of
1,728 resistive points, to reproduce
the 1,728 points per transmitted line,
or a movable bank of 576 resistors,
which would reproduce one line in
three steps. Sitterlin says the final
decision will depend on which system
turns out to be most economical. In
either case, the maximum printing
time for a line would be 40 ms.

One more. Although the ministry’s
telecommunications division has
chosen the Thomson unit, it wants
two companies to supply the devices
and has invited the three other
companies in the bidding to submit

revised versions by the end of the
year. Almost certainly, one of the
three will receive a similar prepro-
duction contract, and both it and
Thomson will then supply the minis-
try with production models.

Sales of the devices to the public
will be handled by the company or
companies themselves, says Jean
Syrota, director of industrial and
international affairs for the minis-
try’s telecommications branch. He
sees a $5 billion market for the
facsimile transceivers in France over
the next 10 to 12 years, as well as
considerable export possibilities, es-
pecially in the U.S. Thomson offi-
cials say that their device could
easily be adapted for American use
and that the 3M Co. is negotiating to
do just that. -Kenneth Dreyfack
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Gain huge

savings=indollars and inches-

by replacing bulky conventional oscillators
with tiny IC circuits.

WHILE CONVENTIONAL OSCILLATORS
(FUNCTION GENERATORS, WAVEFORM
GENERATORS, VCO’S, ETC.) COST UP TO
SEVERAL HUNDRED DOLLARS, A SINGLE-
CHIP IC OSCILLATOR CAN LITERALLY DO
THE SAME JOB...AND FOR AS LITTLE AS
$1.72. All you give up for this tremendous
reduction in cost and size is a certain degree
of regulation in the output, and a variety
of knobs and controls. But let’s be realistic
—for most applications, the IC oscillator
is perfectly adequate. Its small size and
low price makes the alternate approach
quite impractical.

Nothing left out in the process.
Despite its small size, an IC chip really
does contain every operating section of a
traditional function generator. Consider
a typical semiconductor oscillator, the
XR-2206. On-chip you find the oscillator
circuit (to generate the basic periodic wave-
form); the wave shaper to give you a clean
sinewave; the modulator section (for AM
capability); and an output drive amplifier.
Basically the selfsame circuitry you’d re-
ceive if you bought a standard oscillator
or benchtop function generator hundreds,
even thousands of times as big as the IC.

But the real payoff comes in the out-
uts of these oscillators, and here too you
ose nothing by going solid-state. The IC

oscillator will generate a combination of
eight different types of output waveforms:
triangle, ramp, sawtooth, squarewave,

Digital communications, including
data-interface or acoustical-coupled
MODEMs.

The FSK oscillator is tailor made to solve
this design dilemma. Modern designers,
particularly those dealing with computer
and data-processing systems, are continu-
ally put upon to squeeze more capability
into ever decreasing amounts of space.
Where board space is tight, the IC FSK
oscillator (XR-2206 or XR-2207) is mag-
nificently effective in compressing a com-
plex function into a nutshell. You wind

sinewave, pulse and FSK
(frequency-shift keying)
outputs, each with its
own appropriate range
of applications.

Just the item for
sweep generators and
sweep modulators.
The sweep generator,

up with inches of real
estate for really impor-
tant things such as more
memory.

Digital testers, logic
circuits, on/off gating.
Naturally, there’s an
IC oscillator for the
purpose. This time one

with its output hodge-
podge of frequencies, can be a complex
device. Yet it’s a circuit easily built with
ICs. A triangle-, ramp- or sawtooth-wave
generator (XR-2207) modulates another
oscillator (XR-2206) set up for voltage-to-
frequency conversions. And presto! You
have a functioning pocket-size sweeper.

Digital test equipment and stable
phase-locked loop design.
Where space is at a premium, the solid-
state precision voltage-controlled oscillator
(XR-2209) comes to the rescue with ban-
ners flying. It more than meets the func-
tional accuracies required, saves pounds

and inches, and shaves dollars too.

Audio test equipment too.
Low cost is the prime requi-

site here, and once again the

IC oscillator comes through

for the design engineer. Solid-
state sinewave generators

Table 1. Exar's line of IC Oscillators.

Electrical EXAR Device Type
Characteristics | 205 | 8038 [ 2206 2207 | 2209
VOV:?(;;rms Triangle, Square, Sine Triangle, Square
Upper freq.
limit (MHz)

(XR-2206 or XR-8038) are
ideal, low-cost, simple solu-
tions that often can offer a
size and power advantage
perfect for the test or hobby
market.

with a pulse output (XR-
2206 or XR-2207). All the same advan-
tages you find in other applications—size,
cost, low power requirements—apply here
as well. In short, regardless of wiere you
need to use an oscilfator or function gen-
erator, there’s an outstanding chance you
can find a solid-state device to do the job
and make you a hero in the bargain.

Beware. Only one company produces
a complete line of IC oscillators.
With a stable of five different circuits,
Exar boasts by far the industry’s broad-
est choice of IC oscillators. From low
cost, easy-to-use devices to high perfor-
mance function generators, the line is
summarized in Table 1. Check them out,
find the one best suited for your use, then

make the shrewd move to solid state.

Exar’s Function Generator Data
Book contains technical articles and ap-
plication notes. To request your copy,
write on your company letterhead to your
nearest Exar representative or to Exar,
750 Palomar Avenue, Sunnyvale,
California 94086.

FOR THE EXAR DISTRIBUTOR OR REP NEAREST YOU, CALL EXAR AT (408) 732-7970.
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When it's TRW,
the answer is

esS.

Maintaining the availability of its
standard products is essential to
service and that’s why there is a
world-wide network of TRW/ECD
distributors with large stocks on
hand, plus in-depth, back-up in-
ventories at the TRW factories.

TRW distributors are selected

for their positive attitudes toward
customer service and their ability
to stock TRW products in large
enough quantities to satisfy cus-
tomer needs.

TRW factory-trained distributors

TRW caracirors

TRW/ cincH connecrors
TRW civcr-raprix

TRW civcr-monapnock
TRW ciecrronic Funcrions

TR WGL OBE MOTORS

TR w HOLYOKE WIRE & CABLE

know our products and can recom-
mend the best one foryour applica-
tion—or they can work with our
field staffs (250 people in 50 offices)
or factory people to adapt to your
unusual requirements.

When you want yes for an answer,
call your TRW distributor, TRW/
ECD sales office or Renfrew Elec-
tronics in Canada. You'll find them
listed in EEM, Gold Book, Elec-
tronics Buyers’ Guide, Who's Who
in Electronics, the Electronic In-
dustry Telephone Directory and the
Electronic Buyers’ Handbook.

TR WINDUCTIVE PRODUCTS

TR w IRC NETWORKS

TR w IRC RESISTORS

TR w LS/ PRODUCTS

TR WOPT RON

TR W POWER SEMICONDUCTORS
TR WRF SEMICONDUCTORS

TRW/ tLecTroNIC COMPONENTS

DIVISIONS OF TRW INC.
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fications on these available
fans. You'll save lots of time
— takes just .694” more space — takes just 1.43” more space — and money.

XIAL ! AXIAL
’,A ,{ rOPEN L WRITE TODAY for full speci-

HOWARD INDUSTRIES — One North Dixie Highway, Milford, lllinois 60953 — Phone: (815) 889-4105
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LINEAR MILITARY

~
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Our JANs outnumber
and outrank everybody

in the field.

Fairchild is unquestionably in
command when it comes to
supplying Linear Hi-Rel products
to the aerospace and defense
industries. We carry more JAN
qualified parts than all the

other suppliers combined. In fact,
our growing Linear JAN line
numbers more than 150 products,
including op amps, regulators,
comparators and interface, while
our closest competitor is miles
away with less than 15.

You'll salute our quality.

Our Linear JAN program offers
you four-star quality and proven
reliability. That's why we've had
parts enlisted in key military
systems for many years. We design
our products to meet the stiff
requirements demanded of MIL-
M-38510 JAN devices. And
because of our strict standards
and controls, we also have the
capability to service your "Class S
business. So it's no wonder
designers of missiles, satellites
and communication systems

are depending on us more and
more.

Circle 78 on reader service card

Our delivery has a good
service record.

All of our JAN products are
competitively priced, currently
available, and ready to be
recruited. And when you order,
you can count on us to deliver.
With no snafus.

Join the Fairchild corps.
When your military or high-
reliability systems need a Hi-Rel
supplier, follow the leader. For
more information on our JAN
products, or a copy of our

JAN brochure, call us direct at
(415) 962-4942 to reach our
Linear Aerospace and Defense
troops. Or write Fairchild

Camera and Instrument Corpora-
tion, PO. Box 880A, Mountain
View, California 94042.

FAIRCHILD
AT . R T

Callusonit.
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Teradyne finds the practical solution.
No. 11 in a series.

The self-programming board tester

Just give it a dozen good boards.

One of the fastest
growing segments
of the ATE business
is “in-circuit” testing,
in which the innards of a
circuit board are probed
and tested to reveal com-
ponent defects and man-
ufacturing errors. In-circuit
testing is especially attrac-
tive as a screening operation,
weeding out gross defects
early and thus reducing the bur-
den on the more expensive functional test systems.

As many people are finding out, however, the heaviest
burden of all has less to do with testing than with test
programming. Thus, if the in-circuit tester is to pay
off as a screening device, it should not consume pro-
gramming time more urgently needed somewhere
downstream.

Teradyne’s solution to this problem is an in-circuit
tester (the L529) that writes its own test program
while examining a small sample of “known good”
boards. The human contribution to the process con-
sists of telling the tester what kind of component (re-
sistor, capacitor, semiconductor, etc.) appears at each
node. This is a button-pushing exercise requiring not
a semester’s worth of electronics, but to make things
even simpler the buttons are keyed to the user’s own
component designators (e.g., Q for transistors, R for
resistors, etc.).

To develop the tests required for each type of com-
ponent, the system employs various combinations of

80 Circle 80 on reader service card

six stimuli (0.2 V dc,
0.2Vac, 2.5V dc, and
+25 mA) and two methods of
connection (node-to-node and

node-to-ground). Autorang-
ing — even frequency autorang-
ing on ac —is used to achieve the best
possible resolution.

In the learning mode, the system first starts

testing the “known good” boards to fairly tight tol-
erances. Then, as it encounters values that fall outside
these limits, it opens up the tolerances to accommo-
date the new as well as the previous values. The ideal
limits will of course be just outside the range of actual
values measured on the sample of good boards, and the
system automatically settles in on these tolerances.

After about a dozen boards have been examined, the
test system has a very good idea of what constitutes
a “good board.” The system, in other words, has been
programmed — without tears.

The self-programming in-circuit tester is only the
latest round in a full-scale Teradyne attack on test pro-
gramming costs. Some years ago, we began offering
industry’s first self-programming backplane testers,
and more recently we mounted a massive effort to
develop an automatic test-generation system for
functional board testers.

It's not that we don't like programmers. But when it
starts costing more to program testers than to buy
them, it’s time to realize that we need automatic pro-
gramming equipment no less than we need automatic
test equipment. It's time for the ATE industry to
go APE.

R ERADYNE,
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Probing the news

Analysis of technc

New minis push into power area

Systems Engineering’s VPS line features number-crunching
capability and speed suitable for scientific applications

Sales literature will call them “mini
vector processors,” but Systems En-
gineering Laboratories Inc. calls
them “mini Crays.” They are the
VPS (for vector processor system)
computers due next month from the
Fort Lauderdale, Fla., company, and
they may have more number-crunch-
ing power and speed than any mini-
computer system yet—so much that
they may even encroach upon appli-
cations now filled by large machines
from Cray Research Inc. and Con-
trol Data Corp.

The results of SEL’s announce-
ment could be multifold. Not only do
the VPS machines accelerate the
trend toward hanging array proces-
sors on systems, but they might chip
away at traditional large mainframe
markets like scientific time-sharing

or shared-resource applications.
What’s more, like the minicomput-
ers of the 1960s, their mere presence
might broaden scientific computer
applications. They will be available
in four to six months, and their
prices are relatively low —$79,000 to
$215,000.

The scientific market isn’t pea-
nuts. According to a study by
Donaldson, Lufkin & Jenrette Secu-
rities Corp., New York, the scientific
computer market, now almost totally
large mainframes, was worth $800
million in the past five years and
could exceed $1.4 billion in the next
five based on sales of 150 to 200
large systems.

The report’s writer, analyst Mi-
chael J. Geran, feels that there may
be a big future for VPS-type

by James B. Brinton, Boston bureau manager

machines for several reasons. “The
market is a logical extension [of
SEL’s] traditional market; the cus-
tomers (unlike commercial custom-
ers) will buy on the basis of technical
excellence—they’re knowledgeable;
finally, there is quite an opportunity
here at the low end of the scientific
and engineering market, especially if
a system is adequately interactive.”

Senior consultant Frederic G.
Withington of Arthur D. Little Inc.,
Cambridge, Mass., tends to agree,
calling the VPS approach a new idea
in the marketplace. “Nobody has
done this before, although the idea
has been discussed. It’s difficult to
predict its effect on the market,
though I would expect it to enlarge
the low end of the scientific engi-
neering sector. Applications that
came to mind include speech and
pattern recognition, robotic control,
and such.”

He adds, “In some applications,
such as earth resources, astronomi-
cal, and some seismic data process-
ing, data bases are getting so large
that it’s becoming easier to bring the
computer to the data. Time-sharing
can be a very tough environment in
which to manipulate large data
bases, and the time may be ripe for a
mini number cruncher small enough
to be installed near the data base.”
The VPS computer would seem to fit
that description.

Problems. But the road to riches is
not all smooth. According to ADL
senior consultant Norman S. Zim-
bel, head of the firm’s distributed

Systems’ system. SEL expects its VPS (for
vector processor system) to challenge the
big number-crunching mainframes for a
place in the scientific-computer market.
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Probing the news

systems unit, “Applying an array
processor to date has been something
of an art; you have to visualize and
structure problems differently than
with standard computer systems.”

SEL spokesmen agree to a point.
According to SEL’s product man-
ager, Darrel McGinnis, only about
4% to 5% of array processor custom-
ers are capable of fully integrating
an outboard processor. Another 20%
could do it but are a little shy about
taking on the task, he says. “Well,
for that 25% we have done just about
all the systems integration that needs
doing.” There is another 50% of the
market in which array-processor sys-
tems would be used in specialized
applications, like a specified type of
structural analysis. “We will sell our
VPS systems to OEMs, who in turn
would supply highly specialized soft-
ware for these applications,”
McGinnis says; thus SEL would
make available the equivalent of
applications packages via a middle-
man.

Zimbel thinks that VPS might first
find its way into three major areas:
scientific and engineering applica-
tions, pattern recognition, and per-
haps robotics. Scientific applicatons

are a natural; that’s where (along
with seismic data processing) array
processors have been selling for
years. Zimbel feels that if VPS is
successful, “the proportion of minis
with array-processing capabilities
could very well increase, especially
as prices of array-processing hard-
ware drop.”

Pattern recognition and robotics
go hand in hand, and McGinnis
already speaks of interesting appli-
cations that hint of robotics, or at
least sophisticated control. “We
already have had inquiries from a
bottler who wanted to use video
input to inspect empty bottles before
filling and to check liquid level after-
ward. A researcher wants to use a
video-input system to record the
activities of rats during drug tests—
where the computer would track the
centroid of the rat and record its rate
and freqeuncy of movement. Activi-
ty recording now is done by humans
and there’s a lot of potential for
error and lost information.”

ADL’s Zimbel remarks that if SEL
is successful, the pattern of growth
established by the minicomputer in
the 1960s might repeat itself —“first
scientific and engineering uses, then
infiltration of the mass market.”
Miniature vector processors may
already be reaching the mass-market

The hardware story

Systems Engineering Laboratories Inc.’s new VPS system will be sold in three
models, all based on the company’s Systems 32/77, a 32-bit processor. The
smallest would be the VPS 3200; at $79,000 it would include a 32-bit array
processor. The middle-sized unit would be the VPS 3300, again using a
somewhat more sophisticated 32-bit array processor and priced at $85,000.
Largest in the present line of VPS systems would be the VPS 6400, with a
64-bit array processor and a price of $137,000. These prices reflect minimal
hardware; for example, a high-speed data interface with the array processor
and minimal peripheral equipment. Delivery would take 120 to 150 days.

SEL will also offer a VPS ‘‘package system’’ based on the 6400. It would
include 500 kilobytes of 600-nanosecond MOS main memory expandable to
4 megabytes, 80 megabytes of disk storage, a 75-inch-per-second tape
drive, a 600-line-per-minute printer, a 300-character-per-minute auxiliary
printer, a cathode-ray-tube console, and software, including Fortran. The
64-bit array processor would be equipped with 16 kilobytes of 32-bit
program memory, 32 kilobytes of 64-bit data memory, and all necessary
software and interfacing circuitry. The package would sell for $215,000.

All VPS machines will be offered with the user’s choice of three array-
processor memory speeds —full cycle times would be 170, 300, or 500 ns.

The speed of the system, by minicomputer standards, would be blinding.
A matrix-to-matrix multiplication of 100 by 100 numbers—each with 16-
decimal-digital resolution and an exponent of 10*76 or 10*”7—would take 1
second; a 1,024-point fast Fourier transform, with each point a 64-bit binary
number, would run less than 25 milliseconds.
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stage if McGinnis’ applications pro-
jections are accurate.

What’s more, SEL’s new machines
are viewed by some computer-indus-
try observers as the possible hall-
mark of a growing trend toward
more massive processing power in
small packages. Data General
Corp.’s augmented Eclipse S/250
with 8661 array processor, Prime
Computer Inc.’s 50-series 32-bit ma-
chines, and Digital Equipment
Corp.’s VAX are now viewed as
limited steps in this direction. But
SEL appears to be going all out.

SEL, which last year grossed about
$65 million, expects VPS to add $10
million or more to sales in the
coming year. Ignoring growth in
other markets, the VPS system alone
would increase the firm’s income by
more than 15% if projections are
correct. “This is an untapped mar-
ket,” says a SEL source, “and the
customers are waiting to be sold.”

Marriage. The VPS weds two
corporate technologies. The bulk of a
system consists of a Systems 32/77
high-speed 32-bit computer [Elec-
tronics, April 3, 1975, p.134], a
machine known for its mammoth
input-output data rates and applica-
bility to real-time data reduction and
control applications. Although wrap-
ped in SEL sheet metal, the other
part of any VPS system will consist of
a 32- or 64-bit vector and array
processor from Computer Signal
Processors Inc., Burlington, Mass.
(see “The hardware story’’).

McGinnis has his own ideas about
the market. “When you cut the entry
fee for fast 64-bit computation from
about $8 million [for a Cray] to
$217,000 for a 4-bit processor [SEL’s
price], the market is going to
expand,” says McGinnis. “We ex-
pect to take some tasks away from
Control Data, Cray, and IBM,” he
says. “We won’t displace their
machines, but we will be selling to
guys who now buy time on their
machines.”

According to SEL’s James T.
Holley, sales manager for VPS
systems, ‘“Now you can buy a
complete system for about $80,000
to a couple of hundred thousand
bucks and it will sit in your office,
doing your work. A<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>