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. . . for the “discreet
design engineer.

Sure, you've already made a smart decision, choosing networks over discrate
resistors. After all, the cost per resistor in a network package can be 46%
less; they require only 10-15% of the P.C. board space needed by discretes;
and component caunt is reduced as mech as 95% with resistor networks.

But, when choosing a network supplier, you should also consider these points:

1. Bourns has the broadest network product line in the industry — over 1000
part numbers in all. And our standard DIP eircuits range from simple pufl-up
configurations to Thevinin-equivalent ECL terminators and memory interface
circlits.

2. Bourns Krimp-Joint™ offers both a mechanical and electrical bond that lap
or butt joint canstruction doesn't provide. The lead is crimped ento the net-
work element and a high-temp. reflow-resistant solder is used to prevent
failure during wave soldering and in eircuit thermal cycling and vibration.

3. Bourns was the first manufacturer to offer a compiete line of ofi-the-shelf,
super low profile SIPs with demonstrated automatic insertion capability.

These are the facts. So, now you can be even more “discreet”. We're sure you'll
specify Bourns Resistar Networks — direct or through your local distributer.

Send today for our new 1977 Resistor Networks Catalog.

TRIMPOT PRODUCTS DIViSION, BOURNS, INC., 1200 Columbia Avenue,
Riverside, CA 92507, Telephone 714 781-5415 — TWX 910 332-1252.
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_Troubleshoot
microprocesser products

fast—

=

7

right down to
the component level.

Here’s HPs new Signature Analyzer. It makes it economical “signatures. Just activate a digital exercise routine in the
to find the faulty component in a circuit under test. and compare the bit stream “signature”
microprocessor-based product both in S at each data node with the known good signatures
production and in the field. No longer é previously written into your manual. This
is it necessary to make a large invest- information lets you backtrace right down to the

faulty component. Quickly and confidently.
The price is low. Only $990* To help you
design your product with all the advan-
tages of digital signature analysis, we've

prepared Application Note 222—“A

~ Designers Guide to Signature Analysis”
The concept is simple, The S004A Signature , [ts yours for the asking, just contact
Analyzer converts lengthy bit streams at any node your nearest HP field sales office,

in a circuit into short, fourdigit. hexadecimal or write. *Domestic U.S. price only.

ment in expensive modules or boards for
service. And no longer do you have to
troubleshoot by conventional and costly
hit-and-miss methods. It could even
eliminate the need to partition your product
for modular service.

HEWLETT |ﬁ' PACKARD

1507 Page Milt Road. Palo Alto. Calformia 94304

For assistance call: Washington (301) 948-6370, Chicago (312) 255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282

2 Circle 2 on reader service card
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Cover: EE career is worth it,but. . . , 87
Work for electronics engineers is generally
satisfying, but there are a few thorns among
the roses. So say a group of EEs in a special
McGraw-Hill survey. This is the first part in a
series on engineers and their careers. The
other two parts in the next issues will focus
on changing technology and the future,
while including personal statements.

Cover illustrated by Art Director Fred
Sklenar.

Export! is the cry in East Germany, 65
Self-sufficiency through development of ad-
vanced components and a strong export
drive characterize the East German elec-
tronics industries. This look at the No. 2
Communist electronics producer will be
followed in subsequent issues by reports on
other Eastern Bloc countries.

Digital-display technology advances, 96

More colors, better performance, reduced
power, and lower cost are showing up in
digital displays. As well reviewing current
technology, this special report details devel-
opments just over the horizon as the market
for 0.5-to-1-inch displays grows.

Peripheral controllers go the ‘smart’ route, 108

To ease the loads on the memory and
processing time of central processing units
is the function of new universal peripheral
interface chips that are themselves micro-
computers. In essence, the devices act as
slave processors to the CPU.

And in the nextissue . . .

Automation comes to semiconductor pro-
duction lines: a special report . . . part 2 of
the EE career survey . . . a product update
on optically isolated solid-state relays.
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Publisher’s letter

Eastern Europe has something of

the air of mystery about it—at
least it has since it moved into the
Soviet sphere after the Second
World War. While one can assume
that something as pervasive as elec-
tronics technology is having an
impact on the industries of Eastern
European countries, it is often difhi-
cult to find how just what is
happening there in the sensitive elec-
tronics area.

Over the years, though, we have
published stories about interesting
developments from Eastern Europe,
ranging from reports gathered at
annual trade shows to news filed by
McGraw-Hill correspondents in
Moscow. Indeed, just five years ago,
we published a major country-by-
country report detailing where elec-
tronics stood in East Europe.

Now, by way of updating that
report and seeing what progress
there has been in the past five years,
we are kicking off a new series of
articles. Starting on p. 65, you’ll find
the first part of that series —a profile
of the growing electronics effort in
East Germany. Written by our Bonn
bureau manager, John Gosch, it, like
the rest of the series, is based on on-
the-spot interviewing and reporting.
In upcoming issues, we’ll be having
reports on such countries as Poland,
Bulgaria, Czechoslovakia, Hungary,
and Russia.

Displays are one of those always

seen but seldom noticed elements
that are crucial to information trans-
fer at the interface between man and
machine. Starting on p. 96, you’ll
find a comprehensive review of
display technology, put together by
our instrumentation editor Steve
Scrupski, with reporting from our

network of correspondents who are
out in the field.

As you read it, you’ll appreciate
what a fast-paced area is display
technology. For example, although
display makers are hard at work
improving present seven-segment
numeric displays, this improved
technology will spawn still more
complex displays. Says Steve: “Al-
though microprocessors are often
used simply to handle numerical
data and thus only require a numeric
display, they also can process status
data, which will require text dis-
plays. Messages to the operator will
become as important as are the
numeric results of computations that
are performed by the microproces-
sor.”

Beyond new alphanumerics will
come area displays and flat-screen
replacements for CRTs made with
liquid-crystal technology. This new
generation will not be limited to
segmented alphanumerics, but will
be formed to have any shape or
complete message that will fit on the
glass. “Forming messages in liquid-
crystal displays is basically as simple
as making the mask to etch the
conductive film on the glass,” Steve
says. “'It’s basically a printed-circuit-
board process.”

The key to making a multimes-
sage display practical will be the
application of multiplexing. “With
many different message areas on the
glass, there will be a great number of
leads coming out and it will be
impractical to devote individual
drivers to each area,” he says.
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talk to our power supplies
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KEPCO
SN-488

progranmming
system

Kepco's new SN-488 digital interface provides you with a convenient way to
put our programmable power supplies on your General Purpose Interface
bus. The model SN-488 responds to the “listen’’ instruction, provides the
“handshake’” interaction and gives you two addressable channels on each
card. Up to eight cards €an be addressed through a single bus connector.

Each channel provides 12 bits resolution with programmable range (10:1)
and programmable polarity (for use with bipolar power supplies). Kepco
makes hundreds of power supplies that can listen on your bus through the
ey, SN-488 interface: fast models, slow models, high voltage and low; unipolar,
write Dept. BYF-14 bipolar, voltage stabilizers and current stabilizers . . . power supplies designed
for today’s automatic test equipment.

K E p C D@ 131-38 SANFORD AVENUE « FLUSHING, N.Y. 11352 US.A. » (212) 461-7000 « TWX =710-582-2631



INTERESTED IN
HIGH EFFICIENCY
POWER SUPPLIES?

ABBOTT HAS THE ANSWER

Abbott Transistor Laboratories manufactures three complete lines
of hermetically sealed, switching regulated power supplies. These
rugged and dependable power modules have already found wide
use in many military, aerospace and industrial applications. All units
are designed to meet the EMI requirements of MIL-STD-461 and

the environmental requirements of MIL-STD-810.
770  70% 70%

EFFICIENT EFFICIENT EFFICIENT

60 Hz to DC 400Hz toDC DC to DC

model VN

Abbott’s Model VN Designed to operate
series converts 47 to from 380 to 420 Hz AC
440 Hz AC lines to any lines, Abbott's Model accommodated by
DC voltage between UN series offers output  Abbott’s BN line of high
4.7 and 50 VDC at powers of 25, 50 and 100 efficiency DC to DC
output powers of 25, 50 watts at all popular converters. All popular
and 100 watts. Line and voltages between 5 and output voltages between
load regulation are 50 VDG, including =12 5 and 50 VDC, including
controlled to 0.4% with and =15. The full load +12 and %15, are
a peak-to-peak ripple of operating temperature available at output
100 mV. Efficiencies of range is —55°C to power levels of 25, 50
77% are achieved with +100°C. Peak-to-peak  and 100 watts. 0.5% line
power densities of ripple of 100 mV and and load regulation,
greater than 1 watt per load regulation of 0.5% 100 mV peak-to-peak
cubic inch. are just a few of the ripple and —~55°C to
standard features of this +100°C operating
line of 70% efficient temperature range are a
power modules. few of the standard
features of the BN line.

model UN model BN

Wide range DC inputs
of 20 to 32 VDC can be

Complete electrical
specifications, size charts 60 “ to DC
and prices for these units are 400 -~ to DC
listed in our new 60 page DC to DC
free catalog. Also listed are  DC to 60
12 additional line of power DC to 400 A
modules, including —

abbott transistor

LABORATORIES, INCORPORATED
Send for our GENERAL COFFICES EASTERN OFFICE

For immediate
information on Abbott
Modules, see pages
1836-1848 of your 1976-
77 EEM \(/:altalzog 'or pages
676-682 Vol. 2 of your
1976-77 GOLD BOOK.

5200 W. Jefferson Blvd. 1224 Anderson Ave,
new 60 page (ot R 50016 Fort Lee, N.J. 07024
FREE catalog —  (213)936-8185 (201) 224-6900

Telex 69-1398
6 Circle 6 on reader service card

Telex 13-5332

Readers’ comments

Change that equation

To the Editor: In my Designer’s
Casebook on forming a differen-
tiator circuit from a sample-and-
hold module and an operational
amplifier [April 28, p.110], the
equation and accompanying descrip-
tion should read: E; = Ae/At, where
E; is the final output voltage at the
time immediately before the next
sample and Ae/At is the change in
input voltage between sampling in-
tervals, or an approximation of the
derivative of the input signal with
respect to time.
John Nolte
U. of Colo. Medical Center
Boulder, Colo.

Tubes do grace X-band radars

To the Editor: In your article on
gallium-arsenide field-effect tran-
sistors for solid-state phased-array
radar systems operating at X band
[June 23, p.30], 1 am quoted as
saying ‘“‘the only way to get a
phased-array radar at X band was
with vacuum tubes—but these are
much narrower-band systems.” Un-
der no circumstances did I mean to
imply that microwave tubes cannot
achieve broadband performance.

- This, of course, is not true.

What is correct is that earlier
attempts to develop solid-state
phased-array radar systems at X
band resulted in bandwidths too
narrow to meet requirements of the
current U.S. Navy program. It is
also correct that present-day X-band
radar systems (phased-array or not)
all use microwave tubes.

Eliot D. Cohen
Naval Research Laboratory
Washington, D. C.

Add some asterisks

To the Editor: There is a pair of
minor typos in the Calculator Note
on the SR-52 program that simpli-
fies universal-base number conver-
sion [June 9, p. 152]. At location
065, *“PROD” should be “*PROD.” At
location 176, ‘“‘LBL” should be
“*LBL.” The codes given in the
preceding column are Ok.
Norman C. Peterson
Rapifax Corp.
Santa Monica, Calif.

Electronics/July 7, 1977



PMI’

MP-01/02

precision
comparators:

Need a 100 nsec., low-cost precision comparator with

instant DELIVERY? Our CMDP’-01 is it, in stock at all our

distributors. Need even BETTER input performance
than the CMP-01? Choose the CMP-02! That includes
MIJL-STD-883A CLASS B parts, too. On the shelf

It vou use LM111 or LM311-type comparators, vou
can usually use one of our CMDP-01's as a pin-tor-pin
replacement. Of course, vou will have to settle for
improved performance, such as higher slew rate,
faster settling time, higher open loop gain, higher

n

stock.

Circle 7 onreader service card

S
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CMMR, and lower oftset voltage, offset current, bias
current, and tempco’s . . . AND A LOWER PRICE!

To get thesc high performance precision compara-
[ tors all you have lo do now is call in your order
to your local PMI distributor. If you want a data
-‘% sheet, circle the bingo number or give us a call.

1500 Space Park Drive
Santa Clara, CA 95050

I P’recision Monolithics, Inc.
W ®(408) 246-9222. TWX: 910-338-0528

]
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Want 90
DVMs
for 90 days?

At 90 different places? For short-
term, peak DVM needs, call the
“Instrument Professionals’. They
can put the models you need,
when and where you want them.
Rental is the economic answer to
training, field retro-fit or other
short-term DVM needs.

Write or call for data on our other
specialties: Instrument Leasing *

Computer Peripherals * Equipment

Sales » Instrument Service.
Circle 8 on reader service card

=

Getour »
Call =3
Catalog W

Continental

Rental/s

Div. Continental Resources, Inc.

175 Middlesex Turnpike, Bedford,

MA 01730 (617) 275-0850

FOR IMMEDIATE RESPONSE CALL:
N.E. (617) 275-0850; L.1. (516) 752-1622;
NY, NJ (201) 654-6900;

Gtr. Phila. (609) 234-5100;

Wash., D.C. area (301) 948-4310;

Mid West (312) 439-4700;

So. Central (214) 690-1706;

Costa Mesa, CA (714) 540-6566;

L.A., CA (213) 638-0454;

Santa Clara, CA (408) 735-8300.

News update

B What has happened to semicon-
ductor maker Intersil Inc. of Santa
Clara, Calif., in the year since it
agreed to a marriage with Advanced
Memory Systems Inc. of neigh-
boring Sunnyvale [Electronics, July
8. 1976, p. 36]?

Then, it was struggling to recover
from a $2.5 million loss in fiscal
1975. Now, after a wrenching series
of top-management resignations,
cutbacks in operations and products,
and 50% turnover in its sales organi-
zation, it is in far better shape. In
fact, by the time the merger with
AMS was completed in November,
Intersil was earning $300,000 a
month versus a loss of $650,000 per
month a year earlier.

Recently, too, Northern Telecom
Inc., the U.S. subsidiary of Cana-
da’s Northern Telecom Ltd., bought
rRca Corp.’s 7'2% interest in Intersil.
It has since increased its holdings to
about 13% via open market pur-
chases and plans to increase them to
20% to 25%.

Intersil now is “‘very profitable”
and “running at the rate of $85
million, in sales” for the current
fiscal year ending in September, says
Fred Adler, a director. Sales for the
first half of fiscal 1977 topped $40
million, and earnings for the same
period were $1.8 million before an
extraordinary tax credit.

Adler, a partner in New York law
firm Reavis and McGrath, is the
former Intersil chairman who played
the matchmaker’s role in the merger.
He also brokered the share purchase
by Northern Telecom.

“The Northern Telecom deal is
the most critical deal in Intersil’s
history,” says Adler, because Intersil
“picked up the industrial partner
that gives it the greatest advantage
that any industrial partner can
give.” Northern, he adds, is the
“world’s leader in the digital tele-
communications field.”

Further, Northern Telecom’s affi-
lation with Canada’s Bell-Northern
Research gives Intersil both ready
access to, and greater insight into,
the needs of the telecommunications
market. That sector, says Adler, *is
the next major growth market for
semiconductors.” Bruce LeBoss

Gas Sensing Semiconductor

FIGARO
“GAS
'SENSOR

___Quickly senses

even small
\ amount
of gas.

\,
Applications \ ll r

' FIGARO ENGINEERING INC.
OHead Qffice
®North Ame

Circle 185 on reader service card
TEST NTI'S DIGITAL UNI-PATTERN

BPattern is generated electrically
No tube is used

HMORC Digital Rise time Controller is
employed to produce an image having
the same feeling as that of a pick-up
camera tube.

BPlug-in unit system by function makes
maintenance easy and another resolution
can be made

BAny desired pattern can be produced
Send us your pattern diagram and we will
send you an estimate

MODEL 525 DIGITAL
MONOSCOPE SIGNAL GENERATOR

MODEL 535 COLOR
MONOSCOPE SIGNAL GENERATOR

Simple pattern

But perfect color
test signal gene
rated Flyng
spot face project:
on 15 Unnecessary

MNT | America, Inc.

Circle 184 on reader service card



Intel announces 8085
designer workshops.

Bring your lunch anc be prepared
for five days of hard work in the
world of microprocessors. Intel's
five day 8085 workshop will teach
you how to design and develop
2 system using the Intel* 8080
and new 8085 microccomputers.
Why spend months training
yourself when Intel does it in
five days? Enroll now for the
workshop in your area.

Get all the facts on the
8080 and new 8085.

In five days Intel experts immerse
vou in systems, configurations,
sample programs and support
hardware. You'll learn system
timing, interface, /O and all other
design considerations for the
8080/8085 family of microcom-
puters and system components.
And how to write, assemble and
execute programs. When you've
got the facts, take them home.
Intel provides you with a library
of ten valuable reference publica-
tions including the 8080 and
3085 Microcomputer Systems
User's Manuals.

Grab some hands-on
experience.

Intel delivers 8085
experience with

know-how,
Intel brings
four individ-
ual micro-
computer
develop-
ment
systems
with full
in-circuit
emula-
tion
capability. You'll actually
program your own system.

How and how much.

To reserve your space send in
the completed coupon below
with a check/money order for
$450. Or, simply let Intel bill you.
if the Intel workshop schedule
doesn't coincide with yours, the

five day workshops
inyour area.

same workshops are available at
any one of the three national
Intel training centers.

Want more information? Just
check the coupon request for a
complete schedule and descrip-
tion of all Intel workshops.

The workshop coming to your
area is limited to 16 persons. So
sign up now. We guarantee you'll
work hard, and we will too. That's
how you become an experienced
8085 system designer in five days.

Workshop Schedule
Cincinnati, OH 6/27-7/1
Detroit, M| 7/18-22
Cleveland, OH 7/25-29
Pittsburgh, PA 8/1-5
Toronto, ONT 8/8-12
Ottawa, ONT 8/15-19
Montreal, QUE 8/22-26
Bridgeport, CT 8/29-9/2
Plainview, NY 9/12-16
Edison, NJ 9/19-23
Philadelphia, PA 9/26-30
Baltimore, MD 10/3-7
Washington, DC ~ 10/10-14

For an immediate reservation
in the 8085 workshopin your
area, phone Intel MCD
Training. (408) 246-7501
ext. 2086.

Enroll me in the Intel 8085

l_earn by doing at the Intel
Workshop. So you can test your

Workshop. Workshop Location
and Date_

| can't make it at this time, but I'm interested in future workshops. Please
send course descriptions and schedules for the MCS-85™ System Workshop,
the PL/M-80 ._anguage Workshop, the MCS-48™ System Workshop, The
I Series 3000 Workshop and the Programmable Peripheral Circuits Workshop.

EL
Name B N

Company Title. S _ l

Address -

City State

Signature

Enclosed is a check/money order for $ S for I
enrollment/s.

Bill me $ for

MAIL TO: Intel Corp.

2880 Northwestern Pkwy., Santa Clara,

enrollment/s. l
intal deli
CA 95051 Atzention: MCD Training Inté e lvers‘

-Zip__ I




The 2900 Family: Two years later.

1975. Advanced Micro Devices
introduces the world’s best 4-bit
microprocessor slice, the Am2901,
along with a few support circuits.

1977. It’s a whole new family.
Now there’s an Am2901A just like
the Am2901, only better. Now
there are 18 support circuits, two
or three second sources and all
the software you'd ever want. The
2900 family has become the family

of the future. Here's why:

The first family.

The Am2900 family is the first
group of products designed spe-
cifically for microprogrammed
machines. Microprogramming is
rapidly becoming the most pop-
ular way to design medium- and
high-performance systems, to re-
duce development time, make
changes easily, and conveniently
add new features.

Less weight, less size.
With the Am2900 family, it's
not uncommon for entire boards
to be eliminated. You'll shrink
system size and weight, increase

overall reliability and reduce
manufacturing costs.

Time goes by, price goes down.

In July 1975, we told you we'd
reduce the cost of the Am2901 by
30% per year. We've done it twice.
Once in April 1976 and once in |
March 1977. The Am2900 family
gets less and less expensive all
the time.

We're so popular, we're
the industry standard.

The Am2900 family is the most
widely used Bipolar LSI family in:
e Minicomputers: For emulators,

high-performance CPU’s and
add-ons by eight out of the top
ten U.S. manufacturers.

e High-performance controllers:
For discs, tapes, floppy dises
and universal controllers.

e Communications: For PBX
systems, central exchanges,
multiplexers and modems.

e Military: For radar processors,
display systems and the Navy’s
new standard avionic computer,
the AN/AYK-14.

Advanced Micro Devices. Inc. « 901 Thompson Place Sunnyvale. California 94086 e Telephone (408) 732-2400
Distributed nationally by Hamiiton/Avnet. Cramer and Schweber o
Distributed regionally by Arrow. Bell. Century. Future. RAE and Sheridan
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The Family: I

CPU Silice (ALU and general Am2901A, 2902, |
registers) 2903 2904~

Microprogram Control Units Am2909, 29107 2911 Il

|

[

Branch and Instruction Control
for Microprogram Sequencers

LSI Bus Interface Devices

Am29803, 29811

Am2905, 2906, 2907,
2915A, 2916A, 2917A

Am2913, 2914
Am2930* 2931 2932*

Am2918, 2919, 2920
2921, 2922

Priority Interrupt Control
Main Program Control

New More Powerful MSI
functions

*In Development
Plus:
Schottky and low-power Schottky MSI, MOS static

and dynamic RAM's and all the devices you need to
build your high-performance microcomputer.

]

We don’t sell and run.

Advanced Micro Devices offers
learning aids to help speed up
designs and keep your engineers
up-to-date on the very latest
microprogramming techniques.
Learning aids and application
materials like these perennial
favorites:

e A 16-Bit Microprogrammed

Computer
eThe AmZ90()K1 Learning and

Evaluation Kit
¢ The Microprogramming Handbook

e A High Performance Micropro-
grammed Disc¢ Controller

In development:

e Vertically Microprogrammed
State Machines

e An emulation of the Am9080A/
8224/8228 using the Am2900
family

And two terrific design aids:

~ AMDASM

Our powerful, easy-to-use
microprogram assembler
offering software support
through the worldwide
INFONET time-sharing divi-
I sion of Computer Science

Corporation. (It supports
user-defined mnemonics for
producing microinstructions
up to 128 bits wide, and in-
cludes formating and default
features as well as tape gen-
eration for PROM program-
mers. If you've got the other
| guys MDS system, ask for

AMDASM/80. It comeson a

floppy disk and runs under
| their operating system.)

. S

AMDS

Beginning this fall, we'll
be offering hardware sup-
port with the Advanced
Microprogram Development
System. {It's the first proto-
typing system especially
designed for microprogram-
ming systems.) It'll help
speed up construction of
prototype systems and gen-
eration and de-bug of
microcode. Resident
AMDASM, of course!

The Am2900 family.

It’s today’s product family for
tomorrow’s high-performance
machines. Am2900. Remember
that number. You're going to be
hearing it a lot.

Advanced Micro Devices

Bipolar LSI. N-channel, silicon gate MOS. Low-power Schottky.
Multiple technologies. One product: excellence.

c
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Editorial

Behind the career statistics

Attitudes expressed by our readers toward

a career in engineering appear on the surface
to be laced with contradictions. Take, for
example, the difference between the upbeat
opinions expressed on career satisfaction and
the evidence of frustration about recognition
of contributions.

Though a large majority of EEs say they
are satisfied with their career and almost two
thirds would do it over again, not quite 50%
say they are underused in their present
position. Even among the very and moderately
satisfied majority, a large number feels a lack
of adequate recognition by employers.

What is to be made of these reactions?
Once again, as they did during the crunch
of the recession in the early 1970s, EEs appear
to support their choice of career despite the
problems. The reason? A major factor is still
the creative challenge of electronics design.
In response to a survey question, most EEs
say that their main satisfaction comes from
solving a problem or seeing a design solution
emerge as a piece of hardware. Conversely,
their major frustrations appear to be inept
management, bureaucracy, paper work —
anything that gets in the way of what they
deem is their proper function, technical
creativity.

12

Their overall success is evident in what
electronics is delivering to society today —from
powerful computers, to communications
links, to entertainment products—let alone
to the profits of the electronics industries.

The track record, however, of companies
that employ EEs is a spotty one. There are
certainly employers who are known for their
recognition of EEs whether in the form of
promotions or increased salaries or, less
directly, in the form of career support. Yet
there are still many companies that take
unfair advantage of the proven high motivation
of engineers. For instance, most EEs say that
they want career support from their employers,
yet well under half think that their companies
have workable dual-ladder promotion systems
for those who want to stay in engineering.

So if EEs are challenged by design problems
posed by a changing technology and receive
their greatest satisfactions from meeting
these challenges —in other words, are highly
motivated — wouldn’t it make sense to
strengthen rewards accordingly? Recognizing
technical achievement and rewarding continuing
technical contributions, after all, is what
makes both EEs and the industry go. If
companies are going to exploit their EEs, let
it be in the best sense of the word, not the worst.

Electronics /July 7, 1977



Dynamic-Logic Testing
Has Arrived

Via GenRad's new
1796 Digital /Analog Test System

Complex digital boards
using LSI chips such as micro-
processors, RAMS, ROMS,
UARTS, etc. are no longer
beyond the reach of PC board
testers. To diagnose boards
containing such devices,
GenRad designed a com-
pletely new system from the
ground up.

A sophisticated high-speed
controller with dedicated
memory for each driver/sensor
pin provides the MHz rates
required to test dynamic logic.
Other unique operating fea-
tures include bi-directional
bus testing at high speed and
flexible synchronization, new
digital 1/0O electronics that can
switch from drive to sense at
high speed while synchro-
nizing itself with the Unit
Under Test (UUT). It synchro-
nizes itself either by waiting

for selected phases of the UUT
clock or by providing the clock
signal itself.

The digital 1/0 operates
through a universal scanner
that allows both digital and
analog, source and measure
capability at each I/O pin. This
means the system analog
modules (including a new
precision 16-bit multimeter,
pulse generator, function
generator, and the fre-
quency/time measurement
unit) plus any |IEEE-bus-
controlled instrumentation
can all use the same UUT

a0

|-

-
3

v
C

interface as do the driver/
sensors. In addition, these
modules also operate through
a dedicated wide-band analog
scanner for precision analog
measurements.

With the 1796 you cantake
full advantage of the CAPS
VIl software, including its
latest enhancements: the
Diagnostic Resolution Module,
Analog Diagnostics, and
Diagnosis Logging.

To learn more about how
this state-of-the-art test
system can match your needs,
request a copy of our new
brochure. Or, if you have an
immediate need, call one of
the numbers listed below.

The difference in
software is the
difference in

testers.

Circle 13 on reader service card
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People

Racal and Elsbury look to
grow in the American market

“Our objective is to get ourselves
well-known,” said David C. Elsbury
of Racal-Tacticom Ltd., Britain’s
leading supplier of tactical-commu-
nications equipment. The managing
director (equivalent to president) of
the Reading, Berkshire, firm was
speaking at a press reception he
hosted at last month’s meeting of the
Armed Forces Communications and
Electronics Association in Washing-
ton. With one of the largest exhibits
at the show and the presence of a
large array of top executives, the
friendly, broad-shouldered Elsbury
was serving notice that “we are
making a multipronged attack on the
U. S. market.”

The *“we™ he is referring to are the
companies belonging to Racal Elec-
tronics Ltd., Bracknell, Berkshire.
Elsbury is also one of three deputy
managing directors of the parent
company and regarded as the second
in command to the chairman, Ernest
T. Harrison.

Active in more than a dozen
fields, including defense communica-
tions, electronic instrumentation, av-
ionics, and computer-aided design,
Racal Electronics had sales of
$210.3 million for the fiscal year
ended March 31, 1977. Five years
ago, in 1972, it grossed just $36.2
million. Elsbury’s goal is to maintain
that growth rate of 30% per year.

The firm has already made an
astounding beginning, Elsbury
points out. In March, following a
hotly contested stock market battle,
it bought Milgo Electronics Co.
(renamed Racal Milgo Inc.), Miami,
one of the leading U.S. modem
makers, for $60 million. That same
month, it announced it was bidding,
assisted by RcA Corp., for the Sinc-
gars-V program, the U.S. Army’s
post-1985 family of combat radios,
which could amount to 200,000
units. And another one of its five
U. S. subsidiaries, Racal Communi-
cations Co., Rockville, Md., won a
$1 million contract for digitally
controlled hf radio receivers.

The 4]-year-old Elsbury, who

14

The key. David Elsbury counts on *‘sensible
acquisitions'” to expand Racal in the U. S.

began at Racal in 1956 as a junior
tester of military radios, is counting
heavily on the Milgo acquisition.
Racal was missing data communica-
tions in its technological bag of
tricks. “That’s why it made sense to
acquire Milgo, which, in addition to
its modems, has strong systems
expertise.”

As for Sincgars, Elsbury realizes
the chances against a foreign compa-
ny becoming a major electronics
supplier to the U.S. military. He
agrees he would have to manufac-
ture much of the radios in the U. S.,
and *“‘we’re optimistic, but we’re not
going to live or die on Sincgars,” he
says. Racal already exports commu-
nications equipment to 140 countries
and will apply its Sincgars ap-
proach—involving lower per-unit
costs more than technological inno-
vation—to those markets as well.

With Elsbury’s eye on growth,
Milgo may be just the beginning.
“The only way to maintain growth is
by a sensible acquisitions policy,” he
says, declining to hint at where those
acquisitions may lie.

Hollenkamp and Dutch
invade U. S. audio market

Can a 77-year-old international
trading company from Holland es-
tablish itself in the rough and tumble
American audio market? Yes, says

Monsanto

Products Are Available
from These Distributors:

AVNET ELECTRONICS

CESCO ELECTRONICS
DIPLOMAT/ALTALAND

ELMAR ELECTRONICS
HAMILTON/AVNET

HAMMOND ELECTRONICS, INC.
HARRISON EQUIPMENT CO.
KIERULFF ELECTRONICS
LIBERTY ELECTRONICS

R.A.E. ELECTRONICS
SCHWEBER ELECTRONICS
SEMICONDUCTOR SPECIALISTS
SHERIDAN SALES

For technical assistance contact our
representative in your area:

A.P]. Asseociates, Inc.
Plymouth, MIL. (313) 459-1200

Beacon Electronic Associates
Huntsville, AL. (205) 881-5031
Ft. Lauderdale. FL. (305) 971-7320
Maitland. FL. (305) 647-3498
Atlanta, GA. (404) 351-3654
Charlotte, NC. (704) 525-7412
Oak Ridge, TN. (615) 482-2409
Falls Church. VA. (703) 534-7200
Bob Dean, Inc.
ithaca. NY. (607) 272-2187

CMS Marketing
Oreland. PA. (215) 885-5106

Cantronics
Downsview. Ont. Canada. (416) 661-2494
Montreal. Que. Canada. (514) 341-5207

Comtronic Associates
Melville, L.I.. N.Y. (516) 249-0505

CPS, Inc.
Orange, CT. (203) 795-3515

Datcom
Waltham, MA. (617) 891-4600

Harvey King, Inc.

San Diego, CA. (714) 566-5252
Ed Landa Company

Los Angeles. CA. (213) 8790770

Lorenz Sales Inc.
Cedar Rapids, 1A. (319) 393-6912

Midwest Markeling Associates
Chagrin Falls, OH. (216) 247-6655
Dayton, OH. (513) 433-2511

Mycrosystems Marketing
Dallas. TX. (214) 238-7157
Houston. TX. (713) 783-2900

Wmn. ]. Purdy Company

Burlingame, CA. (415) 347-7701

Albuquerque, N.M. (505) 266-7959
Spectrum Associates

Phoenix, AZ. (602) 997-6324
Straube Associates

Denver. CO. (303) 426-0890

Salt Lake City, UT. (801) 943-5650
Sumer, Inc.

Rolling Meadows. IL. (312) 384-4900

Milwaukee, WI. (414) 259-9060

Technical Associates, Inc.
Eden Prairie. MN. (612) 944-3034

Technical Representatives, Inc.
Olathe. KS. (913) 782-1177
Hazelwood, MO. (314) 731-5200

Valentine-Schillinger
Greenwood, IN. (317) 888-2260
South Bend. IN. (219) 201-6258

Waggoner-Ver Hill Associates
Pittshurgh, PA. (412) 241-5202

Western Technical Sales
Portland. OR. (503) 297-1711
Bellevue. WA, (206) 641-3900
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Big, Bright. Flexible. Low voltage.

Low power. Low cost.What more
can we say?

Plenty.

DESIGN IS SIMPLE —
DIRECT DRIVE FROM
IC LEVELS.

Higher brightness output
means you don't need as much
current. You can drive directly
from MOS circuitry with as
little as 3-5 mA.

BUILD A BETTER STICK.

Get the cost advantages of
a stick with the high reliability,
quality. and flexibility of
Monsanto displays. They come
in single- or double-digits, with
or without overflow (* 1) readouts.
So, you can build your own
display—whether it's 3% digits
or 12 digits.

You can eliminate costly
stick connectors by mounting
our 0.6" displays directly to
your PC board. And Monsanto
categorizes its displays by output.
so you don't have to sort for
brightness.

UPGRADE YOUR PRESENT
0.4” READOUT.

The package size of our
0.6" digit is no larger than most
0.4" displays, so you can use
our larger, easier to read,

onsanto:
the science

sculptured font design to give

a new bright face to your
product. Theyre available in
high-efficiency orange or red
through our stocking distributor
in your area. Appearance, high
brightness, large digit, design
simplicity. Everything comes
together in our 0.6” LED displays.
Put 'em together yourself!

WRITE OR CALL TODAY.

Fur more information or
a demonstration, contact
Monsanto Commercial Products
Co., Electronics Division,
3400 Hillview Ave., Palo Alto,
CA 94304

Telephone: (415) 493-3300.
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Cast-moulded
capacitors

WIMA FKS 3
1000 pF up to 0.047 pF

WIMA FKC 3
100 pF and up

WIMA MKS 3
Up to 0.47 pF

WIMA FKS 2 min

P.CM.5 mm
1000 pF to 0.047 pF

are an excellent aid in designing your
IC-equipped printed boards. Use the new
plug-in WIMA® capacitors which are

smaller and have regular

dimensions.

Write for our new catalogue.

16 Circle 16 on reader service card

WILHELM
WESTERMANN

Spezialvertrieb Elektronischer
Bauelemente

D-68 Mannheim 1

Fed. Rep. of Germany
Augusta-Anlage 56

P. 0. Box 2345

Tel: (0621) 4080 12

People_

John J. Hollenkamp, 50-year-old
executive director of the country’s
largest independent trading compa-
ny, Hagermeyer Nv in Naarden.

Within three years, Hollenkamp,
who spent 30 years in Asia starting
with the Dutch Indonesian army in
1945, expects to capture 5% of the
U.S. market in the middle-priced
audio field that includes modular
stereo sets, tape cassettes, radios,
clock radios. and record players. By
then, this market is estimated to be
worth almost a billion dollars. It is a
market Hollenkamp could not ig-
nore. Helping him compete here is
the fact that consumers, faced with
sO many new names on imported
equipment, no longer buy on brand
name alone, he points out. Instead,
they buy on price and performance,
which he feels will allow his compa-
ny to do well. He expects to boost his
business in America from its present
6% annual sales (in commodities
trading) to 15%. Last year, the total
sales were $600 million, a 33%
increase over 1975.

Good line. He emphasizes that his
company knows its way in the audio
business. For example, it represents
Matsushita’s popular line of audio
equipment (known as the Panasonic
line in the U. S.) throughout Europe
and in Asia, outside Japan. [t sells
its own units as well.

To enter the U. S. market, Hager-
meyer recently acquired control of
fledgling audio-equipment producer,
Yorx Electronics Corp., Totowa,
N. J., and began to line up American
retail sales outlets. And by calling on
its worldwide organization of 75
operating companies in 37 countries,
Hollenkamp expects to tap U.S.,
European, and Asian sources for
design and low-cost production of
lines to be assembled and distributed
by Yorx.

At present, Hagermeyer has engi-
neering offices in Holland, Japan,
the U.S., Hong Kong, and Canada.
Yorx will specialize in middle-
priced products such as a recently
introduced $300 stereo-tape deck,
tuner-amplifier combination, Hol-
lenkamp says. But he expects to
gradually expand the size of the line
to include even video-tape recorders.
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TO-5 RELAY UPDATE

The Relay of Tomorrow

is here today:
the Centigrid.

AN

1/2 Crystal Can
D0 1/5"“2'
| T0-5 (.150"Grid)
S| W] eS| [T
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Centigrid Dimensional Comparison

Out of Teledyne’s TO-5 relay technology has evolved
the Centigrid® — the ultimate subminiature relay.

it combines the proven TO-5 relay design concept
and internal construction into an even more compact
package. Low profile height — just .230" (5.84mm) —
with terminals spaced on a.100” (2.54mm) grid
permitting direct pc board mounting without the
need for lead spreading.

Add to this the same low coil power
consumption as the TO-5

relay, with obvious

thermal and power

'

AN

™ TELE

4
/: | t/‘ (‘

supply advantages. And for RF switching, the
Centigrid's low inter-contact capacitance and
contact circuit losses provide high isolation and
low insertion loss up through UHF frequencies.

Totop it all off, the Centigrid is qualified to levels
“L” and “M" of MIL-R-39016, including the internal
diode suppressed versions.

For complete specification data
on the Relay of Tomorrow, contact
Teledyne Relays, the technology
leader in the relay industry.

N7
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-

-

-
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DYNE RELAYS

3155 West El Segundo Boulevard, Hawthorne, California 90250, Telephone (213) 973-4545
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A lot of people depend on our
Circular Plastic Connectors.

In the air and on the ground.




We build cpC's out of tough, durable high-grade
thermoplastic. They’re 50 percent lighter than
comparable metal connectors. And recognized under
the component program of the Underwriter’s
Laboratories for 250-volt service. They are also CSA
certified and FAA accepted.

And in case you're not familiar with AMP technical
support, you will be, because it comes with every
AMP product. [t's based on AMP’s long-held conviction
that professional engineers are entitled to expert
technical support, both before and after the sale.

CcPC connectors accommodate a variety of pins.and
socket contacts, including coax. They are part of the
AMP Multimate concept. Their contacts are
interchangeable with those in several other AMP
connector families. And they all can be assembled with
the same application tooling. For you, that means
substantial production and inventory savings.

Why not try AMP CPC’s in your next avionic,
industrial or commercial application. For more
information, just call AMP Customer Service at
(717) 564-0100. Or write AMP Incorporated,
Harrisburg, PA 7105,

AMP has a better way.

ANMP

INCORPORATED

U

\
N

ey
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Meetings

Summer Computer Simulation Con-
ference, ISA, IEEE, et al., Hyatt
Regency O’Hare Hotel, Chicago,
July 18 —20.

1977 International Conference on
Crime Countermeasure Science and
Engineering, IEEE et al., Oxford
University, England, July 26 —29.

acM-Pacific 77— Exploring the
Small Computer, ACM, LeBaron Ho-
tel, San Jose, Calif., July 28 — 29.

Electromagnetic Compatibility Sym-
posium, IEEE, Olympic Hotel, Seat-
tle, Wash., Aug. 2 —-4.

IFip Congress 77, International Fed-

Elegant Designs for marketing power. ..
Rugged Construction for practical packaging. . .
Many Models and Sizes for space requirements. . .
Accessories for completion of enclosure needs. .. (
(panels, fans, blowers, slides, outlet strips,
shelves, drawers, chassis, hardware, etc.)

You can rely an Premier for quality,
good delivery, and surprisingly low prices.

write for compfete catalog and prices

‘w=u PREMIER METAL PRODUCTS CO.
381 CANAL PLACE, BRONX, N.Y. 10451 (212) 883-9200 |

:n‘i
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eration for Information Processing
(Toronto, Ont., Canada), Royal
York Hotel, Toronto, Aug. 8 —12.

Medinfo 77—World Conference on
Medical Informatics, International
Federation for Information Process-
ing, Harbour Castle Hotel, Toronto,
Ont., Aug. 8—12.

Conference on Active Microwave
Semiconductor Devices and Circuits,
Cornell University, Ithaca, N.Y.,
Aug. 16—18.

NBS Seminar on Time and Frequency:
Standards, Measurements, and
Usage, National Bureau of Stan-
dards, Boulder, Colo., Aug. 22 — 26.

21st International SPIE Symposium,
Society of Photo-Optical Instrumen-
tation Engineers (Bellingham,
Wash.), Town and Country Hotel,
San Diego, Aug. 22— 26.

Product Liability Prevention Confer-
ence, IEEE, New Jersey Institute of
Technology, Newark, N.J., Aug.
24 -26.

Intrasociety Energy Conversion En-
gineering Conference, IEEE, Sheraton
Park Hotel, Washington, D.C.,
Aug. 28 —Sept. 3.

7th European Microwave Confer-
ence, Microwave Exhibitions & Pub-
lishers Ltd. (Sevenoaks, Kent, En-
gland), Bella Center, Copenhagen,
Denmark, Sept. 5—8.

7th International Congress on Instru-
mentation in Aerospace Simulation
Facilities, IEEE, Royal Military Col-
lege of Science, Shrivenham, Wilts.,
England, Sept. 6 — 8.

Ineltec 77: Exhibition of Industrial
Electronics and Electrical Engineer-
ing, Ineltec Exhibition Secretariat
(Basle, Switzerland), Basle, Sept.
6—10.

Fall meeting of Electronics Division
of American Ceramic Society, ACS
(Columbus, Ohio), Queen Elizabeth
Hotel, Montreal, Canada, Sept.
18-21
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What would you get if you crossed

a rotary switch with a coded thumbwheel switch?

A NEW KIND

OF ANIMAL

DOTOLODE ;i

The shaft actuation of a rotary switch . . . witb the coded electrical output of athumbwhezl End bearing
switch. We call it Rotocode. You'll call it revolutionary! ldeal as a charnel selector in CB >
aircraft or marine radios and TV's. Perfect for item and orice changing in veading machires

Great for quantity control in photocopy machines. Versatite enough to be modified

and expanded to precisely the number of positions required . . . whether 1 or

23 cr 40 or more. Modular design permits assembly of as many decks as

needed for specific function. Superb for programming virtually
any electronic instrumentation or equipment in place of
conventional thumbwheel switches or

multi-deck rotary switches.

Positive detent spring

Locating stud

Terminals on 100" centers

\ - Glass litled mot!ded
-\ n >
- \ D" shaft contact modul
~=— High impact thermoplastic case with molded in detents

{

— Threaded shaft for quick, easy panel mount

Single-siced
rotating FC disc
Contacts
tor single-sided PC disc
Stationary nobl
metal contacts

Contacts for back side of PC disc

Get all the facts on Rotocode— including this LED Read-
out version that irdicates p-ecise position of the shaft
at all t'mes. Just TWX 910-235-1572.. or PHONE
312-689-7700

CHERRY ELECTRICAL PRODUCTS CORP.
3608 Sunset Avenue, VWaukegan, lllino's 60085

SWITCHES and KEYBOARDS — AvailaBle locally from authorized distributors.
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Introducing the
Edge-Activated Series.

Higher density, lower power and simplified
system design. That's the idea behind Mostek's
Edge-Activated Series. The series includes a
complete family of high-density static RAMs and
ROMs, with a wide selection of organizations. All
devices are implemented with the same
edge-activated circuit design concept which allows
you to design a + 5V only system without

Let’s put a dollar value on lower power.

One common timing signal, provided in almost
every memory application, activates the entire family
of devices. However, if the clock signal must be
provided externally, the system benefits of lower
power far outweigh design complexity. An example is
a 16K x 9-bit storage matrix. Designed with
edge-activated MK 4104’s, this system would

compromising speed or
power. It's the best

of both worlds. LTT Vi /x ~\

Proven design ' E— | —

techniques for maximum J L, ‘ .

performance. R - o,V ~
Mostek’s approach ‘°°"‘,_9 _mn 22} ‘\_< _ > .,

integrates a static MOS e 1= A\ emmm— .

storage cell with dynamic L\"" |

MOS periphery so that the Fo—

full advantages of the S fd vauo ‘f": -

e il < /

technology can be

realized. Now your

applications can be

implemented with a

minimum number of

devices. Also,
edge-activated devices
operate at faster speeds than traditional static circuits
but with much lower power dissipation.

Other system benefits include . . . - i
e totally static operation—no refresh required
® single +5V power supply—

+10% tolerance

on-chip address

latches

active and standby

A simple high to low transistion at the Chip Enabie input (1) activates the entire family
of memory devices. Returning the CE input to a high level (2) achieves u 75%
reduction in device operating power for an automatic standby power mude. Address
information is strobed and latched (3) into a set of on-chip registers, thereby
eliminating “set up” time requirements and mimmizing “hold" time. While data is
valid (4) you have full control of the Data Output

O

[ ] -

dissipate less than 1 watt in
the memory array, while the
same system with
static-interface RAMs would
dissipate approximately 18
watts. Since typical power
sub-system designs cost
from $1.00 to $1.50 per
watt, both design and
cooling costs are reduced
significantly.

Data Sheets, Application
Notes, price and delivery are
available from Mostek field
sales representatives.

The Edge-Activated Series

Active Industry

A Tim Py Standb: Standard P
power—lowest e (maxy  Powsr  Conhguraton
in the industry MK4104 (4Kx1 RAM) 200ns 120mW 30mW  18pin

e reduced Vec for MK4114 (1Kx4 RAM)  200ns 120mW 30mW 18 pin
battery back-up applications

e direct TTL Compat|b|||ty and common MK32000 (4Kx8 ROM) 300 ns 200mwW 25 mw 24 pin
I/O operation MK36000 (BKx8 ROM) 300ns 200mW 25mwW 24 pin

MOSTEK

1215 West Crosby Road - Carrollton, Texas
75006 « (214) 242-0444 - MOSTEK GmbH - West
Germany » Telephone: (0711) 701096 - MOSTEK

ASIA - Hong Kong « Telex: 85148MKA HX
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Your Problem Solvers!

Special Pots from Spectrol

| For more than 20 years, designers with
, application problems have turned to Spectrol for
special pot solutions. They have come to us for e cermet,
L conductive plastic, and wirewound pots ¢ linears and non-linears
e special torque devices o concentric shafts e spring returns
® linear motions e pot/switch combinations e element
sectors e 1000°F pots ¢ Moon pots and Mars pots.
So for help with your tough applications,
come to Spectrol. Let us design
a “Problem Solver” for you.

SPECTROL ELECTRONICS GROUP

UNITED STATES Spectrol Electronics Corporation 17070 E. Gale Avenue, City of lndustry, Calif. 91745, U.S.A. » (213) 964-6565 = TWX (910) 584-1314
l UNITED KINGDOM Spectrol Reliance Ltd. Drakes Way, Swindon, Wiltshire, England « Swindon 21351 « TELEX: 44692

ITALY SP Elettronica SpA via Carlo Piscane 7, 20016 Pero (Milan) Italy ¢ 35 30 241 » TELEX: 36091
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TI’'s 4-k static RAM,
made with 1L process,
ready for market

Analog Devices chip
combines I2L and linear
bipolar elements

Zilog entering
memory business
with two designs

AMI targets
telecommunications
and auto markets

Electronics/July 7, 1977

Electronics newsletter

Texas Instruments’ answer to the new high-speed MOs 4,096-bit static
random-access memories now entering the market will be available as
preproduction samples next month. It is scheduled for full high-volume
production in October. Called the S400 [Electronics, May 13, 1976, p.
25], the fully static 4-k RAM is built with integrated-injection-logic
technology and sports specifications at least as good as Intel Corp.’s
newly announced 2147 device.

Read and write cycle times of the S400 are the same, and T1 expects to
characterize them at a maximum of 70 nanoseconds. The part will operate
like a 4-k register array, which keeps active power dissipation to 500
milliwatts. The RAM will feature a standby mode that further cuts power to
25 mw, and it will retain data with V¢ as low as 2 volts.

Analog Devices Inc., a leading innovator in data-conversion products, will
soon announce the first commercially available monolithic analog-to-
digital converter to be made with a combination of integrated injection
logic and linear bipolar processing. As a result, the chip, to be called the
ADS571, is also the first 10-bit successive-approximation a-d converter to
be completely self-contained and include all the trimmings like a voltage
reference, a clock, a comparator, and even three-state buffers for micro-
processor interfacing. The clock and successive-approximation register are
12L, so conversion time is fairly fast, taking less than 20 microseconds.
Made with a buried zener, the voltage reference provides good long-term
stability of 50 ppm/°C year for full-scale accuracy. The device, to be
available in September, will be in an 18-pin dual in-line package and will
sell for under $25 in hundreds for the commercial-grade unit.

Zilog Corp., the Exxon-backed microcomputer maker, has entered the
memory business and will begin shipping samples of two memory products
this summer, with production to follow in the fall. Zilog’s 16,384-by-1-bit
dynamic random-access memory, a 16-pin device, will be the Cupertino,
Calif., company’s first in-house design. It will feature 20 milliwatts of
maximum standby power and come in three combinations of speeds, with
access and cycle times of 150 nanoseconds and 375 ns, 200 ns and 375 ns,
and 200 ns and 410 ns, respectively.

Zilog’s 4,096-by-1-bit static RaM will have a single S-volt supply. The
static memory will also come in three versions, with access and cycle times
of 100 ns and 175 ns, 150 ns and 250 ns, and 200 ns and 340 ns.

With its V-groove-Mos agreement with Texas Instruments under its belt
(see p. 33), American Microsystems Inc. is planning major thrusts in the
automotive and telecommunications markets. Its first microprocessor
development project to use v-MOS will be a communications processor
family consisting of a programmable communications controller and a
signal processing peripheral.

The firm also is planning to introduce in the next 12 months three new
MOS circuits designed to be retrofitted into the telephone set, as well as a
first-quarter-1978 introduction of a circuit that *“will allow you to display
on your home Tv set the same kind of information now displayed on any
video-display computer terminal,” says president Glenn E. Penisten. Also,
by virtue of its recent agreement to sell 25% of its common stock to West
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Datel adds facility
to turn out its own
monolithic devices

Bell Labs predicts
lasers with lives
of 10° hours

Chrysier prepares
trip computer
for 1979 vehicles

Addenda

Germany’s Robert A. Bosch Co. for some $14 million, Ami-designed
circuits for electronic fuel injection and antiskid braking systems are close
to production by Bosch.

Datel Systems Inc. is the latest hybrid microcircuit house to invest in its
own monolithic semiconductor facility. Jack Gallagher, marketing vice
president of the Canton, Mass., company, believes it needs to provide itself
with specialized monolithic devices required in precision data-conversion
and acquisition products. He says the investment is small—less than
$500,000 —but he expects that, as the company grows to $35 million in
sales by 1980, semiconductors sold separately from hybrid products will
account for $3 million to $5 million of that.

The firm has 16 diffusion tubes, although it will use only about six to
start with in its linear bipolar process. Having designed the initial test
devices, Datel expects to have the first wafers out this summer.

Bell Laboratories scientists have reported solid-state lasers with projected
lifetimes of 1 million hours — 100 years of operation. These predictions are
based on long-term accelerated aging tests on the same type of gallium-
aluminum-arsenide lasers being used in Bell’s fiber-optic systems now
undergoing field trials in Chicago. By operating groups of lasers at 50°C,
70°C and 90°C, the scientists were able to cause them to fail in measur-
able times. According to Barney DeLoach, head of the light wave sources
department, which fabricated and tested the lasers, some tests exceeded
two years. “By extrapolating these high-temperature results to lower
temperatures we can project room temperature (22°C) lifetimes of about
10¢ hours,” says DeLoach.

Chrysler Corp. is readying an optional trip computer for some of its 1979
model vehicles; it is now building prototypes with Mostek Corp.’s
MK3870 and Intel Corp.’s 8048 single-chip microcomputers. One will be
selected to supply parts for the estimated 120,000 units Chrysler needs for
the 1979 model year.

The dashboard-mounted information system will be offered early next
year on one of the firm’s British cars and the French-built Simca, and in
the U.S. next fall on trucks and recreational vehicles. Chrysler is not
divulging features, though the option—to cost around $100—may be
similar to the General Motors version that’s scheduled for 1978 Cadillacs.
GM’s Tripmaster, using Motorola’s 6800 microprocessor, reportedly allows
drivers to call up engine parameters and other data.

Predictions that sales of bubble domain memories will reach as high as
$100 million by 1979 may have been too optimistic, says Venture Devel-
opment Corp. of Wellesley, Mass. The consulting firm doubts the impact
of bubbles as replacements for present recording methods. Venture’s
estimate: sales of $40 million in 1980. . . . Ford plans to offer an optional
“miles-to-empty” indicator on its 1978 Continental Mark V. The digital
gas-discharge display will be controlled by a custom chip from American
Microsystems, Inc., Santa Clara, Calif.
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Introducing the hungry ECLIPSE.

Data General's new ECLIPSE S/130 com-
puter has a bigger appetite for work than any
other mid-range mmi. And enough speed and
versatility to wolf down any kind of data you
have to dish out.

The hungry ECLIPSE computer is built
around the same powerful architecture as our
super high-speed ECLIPSE. S/230. Added to
that is a host of special features that make the
hungry ECLIPSE unique. Like our fast micro-
coded floating point and efficient character string
instruction sets. And our second-generation
WCS general-purpose user microprogramming
ability that results in unmatched throughput in
demanding applications. To top it off it also
includes AOS, our amazing new heunistic multi-

programmung advanced operating system, and of

course the full range of Data General’s economi-

cal big-computer peripherals, software and
worldwide suppott.

Now, you don't have to skimp along with an
undernourished mini that’s too limited for your
work. Or splurge on one that’s too fat just to
get the performance ycu need. Just order an
ECLIPSE S/130 computer. It will make your
work load a lot leaner. Want more food for
thought? Serd for our brochure.

Send your S/130 brochure.

Send your S/130 brochure and have your sales representative call
Mail to: Data General, Westboro, MA 61581
Name
Title
Company
Address Tel

City State Zip
ECLIPSE 15 a registered trademark «f Data General Corporation
© Data General Corporanon, 1977 EM

¢y DataGeneral ... oonon

Its smart business.

Data General, Westboro, MA 01581, (617) 366-8911. Data General (Carada) L:d., Ontario.
Data General Europe, 15 Rue Le Sueur, Paris 75416, France..Data General Australia, Melbourne (03) 82-136'.



HPs Terminals:
smart,but simple.

With 10,000 sold in just two years, Hewlett-Packard’s
CRT line has macde a considerable impact on the
terminal market. The secret? Human engineering.

By designing our smart ter-
minals around a microprocessor.
weve managed to uncomplicate
difficult jobs and make simple
tasks a piece of cake.

But that was just the begin-
ning. We wanted to make our
terminals easy to maintain and
expand. And we wanted to
make them easy on the eyes,
both from the operator’s point
of view and as pieces of office
furniture.

We did it all. Our terminals
won design awards for their
appearance. And our exception-
ally clear, high-resolution
displays have won the hearts

(and eyes) of everyone who has

to spend long hours in front of
a CRT.

Reducing operator fatigue.

For our screens, we use a
9x15 character cell. with dot
shifting to provide exceptionally
clear definition. You don't have
to peer at tall. skinny letters.
Ours look like the best type-
writer printing, with the right
spacing and descenders below
the line.

By using white characters
rather than green. we've made
the display brighter and easier
to read. (Have you ever tried

watching black and green
television?)

Several other screen features
simplify an operator’s life.
Inverse video, optional half-
brightness, underline or blinking
characters can be used to stress
important information, and
reduce mistakes in transmission.

Plug-in modules
for quick changes.

That’s the simplest way of
adapting a terminal to your
job. So we offer a variety
of components that pop in
and out.

All our terminals have plug-
in character sets to cover a
wide range of computer lan-
guages. And a plug-in Forms
Drawing option lets you gener-
ate almost any form your
company uses.

Our smartest terminals let
you plug in fully integrated
mass storage. This takes the
form of twin cartridges, each
able to store up to 110,000
bytes of data or programs.

You can use this information

locally (the termi-

Anexceptionally clear display eases long sessions at
the CRE A Forms Mode aids accurate data entry.

r 2 | ra la |
s o 7 fo
The “soft keys” on our smartest terminals let you execute complex
operations with u single keystroke und eliminute many repetitive jobs.

Some intelligent ideas for smart terminals:

P/u_(/-m HIUSS storaye: you cdn get up 1o
HO.000 bytes per cartridge

Problems? The self-test key
helps pinpoint them for you

nal’s “soft keys”
save a lot of
time and effort
on off-line jobs)
or transmit it to
your central
computer.

Another new
terminal, the
ultimate “have-
it-yourway"”
design, should
be extremely
popular with
OEMs. You can
pick and choose
from a variety
of hardware
modules, and
write your own
firmware. Every-
thing plugs to-
gether for a
virtually cus-
tom display
station.

28
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Maintenance is a snap.

Unsnap a couple of catches and
our terminal is wide open. The
plug-in PC boards are right
there. What could be easier for
changing options or speeding up
repairs by our servicemen?

Not that downtime is a
problem. Our terminals have
such a good MTBF that we've
lowered our maintenance price
twice in the past 18 months.

And when you do need service,
youve come to the right com-
pany. We have more than 700
Customer Engineers ready to

give you support, documentation
and training.

So when you're choosing a
terminal, think of your people
first. Then think of the terminals
that are smart enough to be
almost human. Your local
Hewlett-Packard sales office can
give you complete information.
Or mail us the coupon and we'll
send you the facts.

HEWLETT’I“ PACKARD

Electronics /July 7, 1977

Smart doesn’t have to mean complicated:
eight HP terminals that prove the point.

The HP 2640B Interactive right to left. It also works from
Display Terminal. Even our sim- left to right for standard computer
plest terminal has many intelligent languages.

features, including an enhanced

high-resolution display, plug-in The HP 2645A Display Station.
character sets, dynamically Our smartest terminal, it can trans-
allocated memory, microprocessor — mit at rates up to 9600 baud, has
control, full editing, self-test, a forms mode, user definable “soft
forms mode and more. It’s a lot keys. and optional fully integrated
of terminal for the money. mass storage. A very intelligent

choice.
The HP 2640C
Cyrillic Display 2 ATl The HP 2641A APL
Terminal. This has Dar Display Station.
everything you Tl =7 7 This is modeled
like about the B Corilic Suedish Arabic after the 2645A,

version, but it speaks Russiantoo.  but also includes a full 128 charac-
ter APL set, plus an APL 64 char-
The HP 2640N is fluent in acter overstrike set.
Danish or Norwegian.
The HP 2649A Mainframe
Terminal. This data station is
ideal for OEMs. It lets you design
custom firmware for your special
application and pick the hard-
The HP 2645R. Designed for an ware modules your system
application in Iraq, this model demands. Available with all of
enters Arabic characters from the 2645A’s advanced features.

The HP 2645S completes our
Scandinavian coverage with
Swedish or Finnish.

r

-

ANOTHER
SMART 1DEA:

TRY IT FOR YDURSELF.

I want to know more about HP’s terminals.
{0 Contact me to arrange a demonstration in my office.
O Let me know dates of the HP Terminals Seminar to be held
in my area.
{0 Send me complete information about the following terminals:

Name Company

Address

I |
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I ) |
I |
I I
I I
I I
I I
I I
I I
I I
I I
I I

Citv/State/Zip Phone

Circle 29 on reader service card 29



Pro-Log taught

the PROM programmer to think

Way back in 1973,
Pro-Log revolutionized
PROM programming with
a microprocessor-based
programmer that simplifies

programming and
lets you relax.

L
~ oy

,..'
b
-5\

Because it analyzes
PROMs as they're being
programmed, it minimizes
dropped data and
mis-programming, and
maximizes PROM yield.

It leads you step by step
through each programming
operation to lessen the
chance of mistakes.

so you canrelax.

Our microprocessor-based control
unit is so reliable we back it
with the industry’s longest

warranty, 2 full - , % proMm

years parts C O Programmer

and labor. options include
. TTY, paper tape

Using our . reader,

field proven parallel I/O,

plug-in PROM RS232 and

Personality CMOS RAM

Modules, each with = buffer.

its own full-year
parts and labor
warranty, the
stand-alone Series
90 PROM Programmer programs, lists,
duplicates and verifies every major
MOS and bipolar PROM. Its master
control unit costs only $1,800.

If it's equipment

obsolescence you're worried
about, consider this. We
currently have about 2,000
Series 90 PROM Programmers in use
worldwide. And every one, oldest and
newest alike, accommodates every one of
our field-proven PROM Personality
Modules including our new Generic PROM

The single-button Series 92 !
Personality Modules.

Peripheral PROM Programmer/
Duplicator control unit, including a TTY .
interface, is $995. Try programming your next PROM the
relaxing way. For a demonstration or for

PROM Personality Modules cost the latest version of our 48-page PROM
from $360 to $450 and plug into either User's Guide, contact Pro-Log Corporation,
control unit. 2411 Garden Road, Monterey, CA 93940.

Phone (408) 372-4593.
Pro-Log routinely submits PROM
Programmers and PROM Personality
Modules to PROM manufacturers for
evaluation and approval.
Contact us for approval status

on the PROM Personality

Module you want.

Circle 30 on reader service card

PRO-LOG

CORPORATION

Microprocessors at your fingertips.



Electronics review

Congress hits at
management of DOD
telecommunications

House panel strikes at ‘cost
overruns, frustration and
failure,’ asks for delay in
deployment of GE’s DSCS-3

After a nine-month-long examination
of military telecommunications, a
House subcommittee has delivered a
blistering 32-page critique that
comes down hard on program man-
agement by the Department of
Defense. Defense satellite communi-
cations, for example, “have been
characterized by cost overruns, frus-
tration, and failure,” says the report
of the command, control, and com-
munications panel of the House
Armed Services Committee’s investi-
gations subcommittee.

Chaired by Rep. Robert H. Mol-
lohan (D., W. Va.), who has served
on it since its inception seven years
ago, the panel describes the mili-
tary’s efforts as having produced *a
concern that borders on dismay at
[pop’s] inability to deploy such a
system after 16 years of effort.” TRW
Inc.’s second phase of the Defense
Satellite Communications System
(DCSC-2) has yielded only one
operational satellite, despite six
launch attempts in as many years.
The program, the report points out,
has been plagued both with launch
failures and with poor satellite
performance.

Moreover, Mollohan wants DOD to
defer deployment, set for the 1980s,
of General Electric Co.’s larger
DSCS-3 system until phase 2 *‘is
established as a working network™ of
four satellites and two orbiting
spares. He adds that pop would do

Electronics /July 7, 1977

well to learn from the successful
operating experience and technical
expertise of commercial satellite
communications companies.
Assistant secretary of defense
Gerald P. Dinneen, who has just
taken over as head of communica-
tions, command, control and intelli-
gence, calls Mollohan’s report “an
excellent review and critique” by “a
well-informed and most competent
critic” that is getting a thorough
study. Dinneen, former director of
MIT’s Lincoln Laboratory, is tread-
ing lightly, of course. For him there
is good news in Mollohan’s support
for the creation of his new post by
Secretary of Defense Harold Brown
and his call for giving Dinneen full

Critic. Communications specialists™ pro-
moted to the top ranks might help DOD, says
House panel chairman Robert H. Mollohan.

responsibility for *“tactical as well as
strategic communigations programs”
at every level, ing:lp’c’iing those asso-
ciated with weapons systems.

New lever. However, DOD’s new
civilian managers see Mollohan’s
report as “‘a useful lever,” to quote
one of them, for their own efforts to
review and restructure telecommuni-
cations. The issue of military pro-
grams’ management, as well as their
technology, was the subject of
intense discussion at the Armed
Forces Communications and Elec-
tronics Association’s annual meeting
in Washington late in June, with a
number of contractors privately ac-
knowledging agreement with Mollo-
han. Among the criticisms:

a The Army-managed Tri-Service
Tactical Communications System
(Tri-Tac) “continues to flounder,”
contends Mollohan’s panel, and
should be critically examined to see
if “problems are primarily technical
. or whether they result from
mismanagement.” Neither Dinneen
nor Tri-Tac manager, Maj. Gen.
John Hoover, said they knew of any
new review of the program.
® The Navy’s controversial Project
Seafarer cable grid for extremely-
low-frequency transmissions to
submarines— formerly Sanguine—is
not only unable to survive a nuclear
attack as now modified, but may be
too slow to handle routine data
transmissions. Thus the Navy should
examine “all possible alternatives”
to the program.
® The military has bgen slow to buy
equipment for secure voice commu-
nications. Citing an earlier DOD
promise to buy secure voice digital
hardware on “an urgent and expe-
dited basis,” the Mollohan panel
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The U. S. and its NATO allies cannot fully simulate Soviet wartime communi-
cations jamming or test their own countermeasures in military field tests
because jamming *‘power levels are severely restricted to avoid interference’’
with commercial television and radio broadcasting near training sites. These
jammer power levels “‘are far below those which the Soviets are known to
employ,” says the House Armed Services investigations subcommittee panel
on command, control and communications. For U. S. and allied forces to
conduct exercises in a realistic electronic warfare environment, the House
watchdog group wants U.S. and European communications regulatory
agencies to allocate brief periods— perhaps a day or two at most —during
which unrestricted jamming could be employed in field exercises so its
impact could be assessed and countermeasures tested.

Moreover, the panel wants intensified research and development in elec-
tronic countermeasures and counter-countermeasures, as well as ‘‘more
timely deployment” of the products of ECM and ECCM technology. The
report notes that the U.S. has “developed technology far superior to
anything possessed by the Soviets" in these classified areas, but staffers
stopped short of specifying exampies. Yet panel chairman Robert H.
Mollohan reminded the Pentagon’s new leadership that ‘‘the objective of
development is to put equipment into the hands of the troops, not to build a

perfect item which is available only on a laboratory sheif."’

calls for poD to speed up and, if
necessary, redirect funds from lower-
priority programs for secure voice
procurement.

The JTIDS program—for Joint
Tactical Information Distribution
System —for all services overseen by
the Directorate of Defense Research
and Engineering was one of the few
to get the Mollohan panel’s blessing.
With three classes of terminals,
ranging from small manpacks to
larger units for fighter aircraft plus a
third for base stations, ships, and
large planes like the E-3A Airborne
Warning and Control System, JTIDS
addresses the pressing requirements
of signal security, survivability, in-
teroperability, compatibility, and
anti-jamming, according to the re-
port (see “Jamming tests inhibited
by Tv, radio priorities™).

The panel attributes JTIDS’ ability
to make interservice combat commu-
nications “play together” —including
those between foot soldiers and
fighter planes—to DDR&E’s manage-
ment coordination, and the Army
and Marine Corps are urged to make
greater use of the terminals, rather
than locking themselves into planned
Tri-Tac hardware.

One criticism common to defense
telecommunications programs
throughout the Mollohan panel re-
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port was what the West Virginia
Congressman calls “the military pre-
occupation with developing engi-
neering specifications.” Afcea con-
tractors indicated widespread agree-
ment with his call for military users
to limit themselves to performance
specifications and allow industry to
develop engineering details competi-
tively. Mollohan says he is convinced
that if the military were to limit
itself to performance specs and
improve its own internal manage-
ment, the 12-to-14-year cycle be-
tween system development and de-
ployment could be halved. a

Solld state

Intel stretches N-MOS
by scaling it down

While some semiconductor manu-
facturers are gambling on V grooves
and other new metal-oxide-semicon-
ductor structures for achieving next-
generation circuit density and per-
formance, the leader in MoOS tech-
nology is taking an evolutionary
approach. Intel Corp. has moved
into production with an advanced
process that is a straight scaling
down of standard silicon-gate n-

channel processing. Yet the new
process, called H-MOS for high-
performance MOS, will result in
large-scale-integrated circuits that
are as fast and dense as those
produced by more exotic processes
[Electronics, June 23, p. 29].

H-MOS will be applied across
Intel’s entire product line. Being
shipped this month is a new family
of 4,096-bit static random-access
memories that use a single S-volt
supply. With a typical access time of
45 nanoseconds and 500 milliwatts
of power dissipation, the family has
the best speed-power performance of
any 4-k part now available. Indeed,
it is two to three times faster than
any other 4-k, and it is at least as
fast as most 1,024-bit Mos static
RAMS.

Designated the 2147 series [Elec-
tronics, March 3, p. 32], the parts
will be priced from $37.50, depend-
ing on access time. The company has
also introduced an H-MOS version of
the 2115/2125 1-k RAM, which has
an equally good speed-power per-
formance rating.

Intel also is known to be working
on H-MOS versions of microproces-
sors, complex peripherals, dynamic
16,384- and 65,536-bit RAMs, read-
only memories, and erasable pro-
grammable ROMs. Intel’s high-densi-
ty 827X series of peripherals aver-
aging 15,000 to 25,000 devices per
chip [Electronics, May 26, p.132]
may also be fabricated using some
version of H-MOS.

What it is. H-MOS is an under-4-
micrometer, silicon-gate process that
combines very small devices with on-
chip substrate-bias generation. By
reducing the dimensions of the Mos
devices by a fixed scaling factor,
circuit density and performance in-
crease while active circuit power
drops. Gate oxide thickness is less
than 1,000 angstroms. Shallow junc-
tions (less than 1 um) are obtained
by using arsenic as the source drain
diffusant. In addition, oxide isolation
and depletion-load processing im-
prove performance and density fur-
ther.

Substrate biasing reduces device
body effects and parasitic junction
capacitances, again improving speed
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and lowering power. Speed-power
product for the H-MOS devices is
about | picojoule, compared to 4 pJ
for conventional 6-um chips.

For systems designers, one of the"

significant things about the 2147 is a
new power-down mode, says Bill
Regitz, strategic marketing manager
at Intel. It reduces average device
consumption to 40 mw, a fraction of
the active power.

During power down, the memory
array is completely deselected and
the column bus and input/output
bus are reset to a threshold below
supply voltage. This results in the
low standby power. Moreover, the
user need not pay a penalty in access

time for this low-power mode. By
balancing the internal circuitry dur-
ing power down, Intel overcomes the
additional power-up delay and ob-
tains access time equal to the
address access time.

Regitz emphasizes that the 2147
is easier to use than other recently
introduced 4-k statics. *“Operation is
fully static,” he says, *“and the inputs
and outputs are unlatched to insure
simple static timing. No address
setup and hold timings are needed.”
Other 4-k MOS RAMSs require timing
strobes or clocks. Also, they have
cycle times longer than access times,
which can reduce system throughput
by as much as 50%. O

Technology pacts of T, Intel show
even big guns can’'t go it alone

Although the ink is hardly dry on the
agreement between Texas Instru-
ments and American Microsystems,
its long-term implications are evi-
dent. Coming on the heels of the
Intel-Advanced Micro Devices [EI-
ectronics, June 23, p. 25], it demon-
strates that the executives of even
the leading semiconductor manufac-
turers feel that they cannot go it
alone in the complex business of
developing the technology and the
marketing support required to par-
ticipate in today’s memory and
microprocessor markets.

The arrangements mark the first
time that T1 and Intel Corp. have
entered into major technology and
product exchanges. Such deals, were
usually the concern of second-level
participants in a market. But now
every major memory and micropro-
cessor supplier has entered into some
form of partnership with another
supplier (see “Who is pairing up
with whom?”).

While it is tempting to call these
agreements simply second-source ar-
rangements, in reality they are
aggressive business transactions that
reflect shifting market strategies.
Take the Ti-aMI deal. TI gets the
Santa Clara, Calif.,, company’s V-
groove metal-oxide-semiconductor
process for supplying AMI’s 1,024-bit
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and 4,096-bit static random-access
memories and 16,384-bit and
32,768-bit read-only memories. In
exchange, AMiI gets the masks and
software program tapes for supply-
ing TI’s 9900 16-bit microcomputer
family. Thus, both firms can point to
bona fide second sources for these
complex LSl products early in the
product entry cycles.

Up close. But look closer. In
memory alone, the v-MOS technology
applied to high-speed static RAMs

gives T1 an equal footing with Intel,
its fiercest memory competitor, in
trying to drive an MOS wedge into
the $60 million bipolar buffer-
memory business now dominated by
Fairchild’s transistor-transistor-logic
RAMs. (Intel has already announced
1-k and 4-k static RAMs for this
purpose, using an advanced silicon-
gate process, p. 32). On the other
hand, the v-Mos technology applied
to dynamic RAMs gives TI a club
against Mostek and Intel in the big
mainframe memory business, prom-
ising as it does 16-kilobit and
65,536-bit devices on smaller chips
with speeds of less than 100 nanosec-
onds. This is not to mention the
advantage V-MOS gives to erasable
ROMs and microprocessors.

All at once TI has acquired a
powerful tool for use against its
toughest competitors without spend-
ing the $10 million to $20 million
required in a crash program for
developing a comparable process. (It
already is deeply into the D-MOS
process anyway.) Furthermore the
Dallas-based company acquires a
9900-family alternate source, much
needed leverage against the new
higher-performing 8-bit micropro-
cessors, such as the 8085 and Z-80,
in the general-purpose microproces-
sor markets.

As for AMI, it gets instant credi-
bility for its v-MOS process, which

The technology and product exchange agreements springing up everywhere
between manufacturers of integrated circuits underline a fact of life in
today’s semiconductor industry: you cannot do everything yourself. The
financial and personne! burden of developing all the complex circuits and
software for memory and microprocessor families, let alone the semicon-
ductor technology required to implement them, is becoming too heavy for
the individual manufacturer, especially since the life cycles of these products
are a short three to four years. Hence, the new pairings.

Here is a scorecard on the lineups. Besides the TI-AMI 9900/V-MOS swap
and the Intel-AMD 8085 deal, there is the agreement of Intel and Siemens on
the 8085; the Fairchild-Motorola 6800 and transistor-transistor-logic
exchange; Rockwell and MOS Technology on the 6500 microprocessor,
National and Signetics on microprocessor peripherals and other LSI chips;
Mostek and Fairchild on the F 8 microcomputer; Mostek and Zilog on the
Z-80; and RCA. Hughes, and Solid State Scientific on the 1802 microcom-
puter. This is not to mention last year's Intersil/ Advanced Memory Systems
merger. Not all deals work out; the National-Rockwell agreement of two
years ago, swapping p-channel microcomputer families, never got off the
ground, although it is stili formally in effect.
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with its vertical etching and nonpla-
nar oxide levels was being dismissed
by other manufacturers of integrated
circuits as too chancy for guarante-
eing high-volume production.

The other camp. A hard look at
the Intel/AMD deal reveals the same
mixture of technology and market-
ing strategy. When Intel established
the 8080 as the dominant general-
purpose 8-bit processor family in late
1975, it had only one real competi-
tor—Motorola’s 6800. Today, how-
ever, the Intel 8085 faces stiffer
competition from the Z-80, the
9900, and the enhanced 6800.
Worse, no 8080 supplier was willing
to follow Intel up the notch and
spend the funds necessary to copy
the new parts. In fact, Intel was
faced with the prospect of having a
united camp of 8080 suppliers who
could compete with the 8085 by
adding chip enhancers to the family.

The AMD deal changed all that.
With a strong partner in the 8085
camp, Intel puts increasing pressure
on the remaining 8080 suppliers
such as National Semiconductor, TI,
and others to either come along with
the 8085 or take their chances on
selling the older 8080 into new
designs. O

Communlications

Bell adding SSB
to microwave links

Even though the single-sideband
technique for transmitting radio sig-
nals was invented by an AT&T engi-
neer in 1915, telephone systems have
not needed more than the bandwidth
available from frequency modulation
equipment, which transmits infor-
mation using carrier and sidebands.
Now, however, the Bell System has
decided that the ssB scheme is the
least costly path—in terms of both
spectrum use and capital invest-
ment—to expand its microwave ra-
dio relay network, which handles
about 70% of this country’s inter-
state telephone calls.

Next month, Bell Telephone Lab-
oratories Inc. will begin testing a
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new microwave radio over a 6-giga-
hertz, 26-mile hop in Massachusetts.
Late next year, production equip-
ment will be installed on a six-hop
test route between St. Louis and
Kansas City that will be phased into
commercial telephone service in
mid-1980. “From then on, we expect
a fairly heavy build-up,” says Ray-
mond E. Markle, head of the ssB
Microwave Radio department at
Bell’s Merrimack Valley Laborato-
ries, North Andover, Mass.

More circuits. *“We went to SSB in
the 6-GHz common-carrier band
because it gives us 6,000 voice
circuits per radio channel,” Markle
says. That is more than triple the
1,800 now available in Bell’s highest-
capacity microwave link. “To get the
expansion with conventional fm ra-
dio, we would need additional
routes,” he says. “But the economics
strongly favor ssB, with its lower
capital investment and shorter reac-
tion [installation] time.”

Bell selects the lower sideband —
and suppresses the carrier and upper
sideband —at one frequency to occu-
py the lower half of a radio channel;
the upper half of the same channel
holds the lower sideband of a second,
higher-frequency carrier. “This dou-
bles the capacity of any theoretical
fm system,” Markle points out, “but
it effectively triples the bandwidth of
our existing fm systems. Since SSB
involves a simple translation of base-
band [voice] frequencies up to the
channel frequency, all the informa-
tion is contained in one sideband
that can be sharply defined and
filtered. This allows us to pack more
voice circuits into existing channel
space and put them closer to the
channel’s edge. On the other hand,
fm signals require more space at the
edge of the channel for the filter’s
roll-off to preserve the secondary
and tertiary sideband information
that is needed to prevent distortion.”

Obstacle. “The stumbling block
with SSB has been the transmitter,
where it’s very difficult to get highly
linear transmission at microwave
frequencies,” he notes. To solve the
linearity problem, Bell starts with an
improved traveling-wave-tube ampli-
fier in the transmitter, but also

/

Tripler. Sharply filtered SSB effectively
triples the bandwidth of existing fm systems,
says Bell's Raymond E. Markle.

predistorts the signal so that distor-
tion generated by the TwWT is
cancelled. In the Massachusetts test,
this transmitter will be coupled with
a receiver that corrects for multipath
fading of the microwave signals.

The 1978 tests in Missouri will
include not only the radio, but all
other parts of the system, Markle
says, including terminal multiplex
equipment to combine the 6,000
voice circuits, a special microwave
preamplifier that can handle both
amplitude-modulated ssB channels
and conventional fm channels in a
single radio station, and space-diver-
sity antennas to counter fading. [

Navigation

Loran-C transmitter
does without tubes

The first Loran-C transmitters to do
away with vacuum tubes are being
built for the U.S. Coast Guard by
Megapulse Inc., Bedford, Mass.
Four of the high-powered systems
have been ordered, the first all-solid-
state designs of their kind.

Three of the four will cover the
Gulf of Mexico, which has only
minimal Loran-C coverage now, and
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First JAN-qualified LSI ICs:
4K R AMs from Texas Instruments.

Now. The benefits of LSI technol-
ogy come to many military/aero
space applications, With the first
LS integrated vircuits ever quali
fied to JAN MIL M-38510. TI's
tvpes TMS 4050 and TMS 1060 in
dustry standard MOS 4K dynamic
RANM=.

Listed in Q'L 38510/28, these 1K
LS RAMs offer an accepted stan
dardized  specification. Extended
operating temperature range. And
extra-stringent military-approved
manufacture.

Standardized Specification

Military Specification MIL-M-
38310/235 provides a single com
prehensive document to solve your

standardization problems. It cov

ers elecetrical characteristies, prod
Ut asstrance provisions, package
dimensions, test cireuits, algo

rithms and waveforms,

Industry Standard

And the devices are standard too.
The popular TMS 1050 (18 pin) and
TRIS 1060 (22 pin) are organized as
096 wards of 1-bit length. With
simple non-multiplexed, tfully de
coded addressing utilizing a single
clock that simplifies system desizn.

All inputs and cutputs except
the cloek.are tully TTL compatible.
With 200 mV minimnm guaranteed
le¢ notse immunity when interfac
mge with Series Sl 318, and
SILS TTIL.

JAN rersions of the TMS JO5S6JR

and TMS 4060JR in dual-in-line
packages are designated J‘A\I 38510/
23502RVC and JM 3851023501 BWC,
They are nanufactured n TI's
dedicated  production  line—fully
certified by the Defense Electron-
ies Supply Center. Guaranteed
from 55 C to +83 C, they are
65,00 cach in 100-piece quantities.
Military Hatline
Far more details on this and other
planned MQS/ LST mil devices, call
MOS Military Marketing eollect at
(T15) 194-515, Extension 2004, Or
write Texas Instru- \
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JAN 1K, 0. Box \_ L@‘ )
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The Coast Guard reports satisfactory test results thus far on the solid-state
preproduction transmitter delivered to its engineering center in Wildwood,
N. J., by Megapulse Inc. When seeking bids on future Loran-C transmitters,
the Coast Guard will for the first time specify solid-state for the six units it
may yet eventually buy for new and replacement installations, says Capt.
James F. Culbertson, the service's electronic engineering chief. The system
in test since December is a prototype of four production units ordered from
Megapulse for about $5 million.

“The benefits in going from vacuum-tube to solid-state technology are in
efficiency and the controliability of the signal, which provides the possibility
of running the transmitters remotely,” says the engineering center's
commander, Capt. Wiliam Roland. Vacuum-tube system efficiency is
particularly poor because a standby unit must be kept powered up in
reserve.

He also likes the fact that “'instead of the gross failures that occur with
vacuum-tube technology, there’s a graceful degradation with the solid-state
system.” With the multiple half-cycle generators, ‘‘you don’t face loss of
total power, as is true with vacuum-tube systems.”” Each group of four
generators is housed in a cabinet so the power shuts down in only that
cabinet, if there is a fire there, Roland explains. *‘The remaining seven
cabinets maintain the shape of the transmitter pulse, with the puise timing

taken care of via control circuitry.”

the fourth will be installed near
Seneca Lake, N. Y. to help cover the
East Coast. All are scheduled to be
operational by mid-1978.

Even the latest Loran-C transmit-
ters recently installed on the West
Coast [Electronics, June 9, p. 80] use
multiple vacuum-tube amplifiers to
achieve the high power required —
400 kilowatts to a megawatt. The
final stage of these designs incorpo-
rates a triode some 10 inches in
diameter and 3 feet high that must
be water-cooled.

Synthesis. In contrast, instead of
generating a low-level pulse of the
desired shape and amplifying it, the
Megapulse transmitters synthesize
the output waveform at full power,
says Stephen Bigelow, vice president
for operations at seven-year-old
Megapulse. The synthesis is done
with a series of saturable-reactor-
and-transformer combinations,
called megatrons. Each produces a
half cycle of a 100-kilohertz signal.

A dc power supply charges at 350
volts a “substantial” capacitor bank,
which then resonantly charges a
second bank in a shorter time.
Across this second bank sits the
saturable reactor in series with the
primary of the output transformer.
While the bank is charging, the
saturable reactor is in a nonsatu-
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rated state and appears as a large
impedance.

However, a small charging current
does flow, and after a time, the
inductor core saturates and the
impedance of the reactor suddenly
changes to basically a short circuit.
This happens at about the time the
capacitors reach full charge, dis-
charging them through the trans-
former to produce the half cycle of
the 100-kHz wave. Pulse amplitude
and timing circuitry adjust the trig-
gering of each megatron to control
the power level and shape of the
output waveshape. A saturable reac-
tor is used instead of a silicon
controlled rectifier because it can
more easily handle the fast rise of
the 100-kHz signal, says Bigelow.

Also part of the system is a pair of
rotary switches. One switches the
megatron outputs to one of two
(redundant) coupling networks, the
other chooses between one of two
output networks to the antenna.

Lower wattage. Bigelow says that
the Megapulse design requires about
90 kilowatts to generate a 300-
pulse/second 400-kw Loran-C sig-
nal. This compares with a prime
power requirement of some 300 kw
for tube transmitters generating sim-
ilar signals—one unit is always
powered up and standing by. The

megatron element itself is an oil-
filled container that measures 12 in.
in diameter and 9 in. high. Some 6 to
7 joules are stored in the megatron
before it fires, according to Bigelow,
and 3 to 4 J are actually transferred
to the coupling network. About 100 J
are needed for a 400-kw output.

Of the four transmitters being
built, three have 56 half-cycle gener-
ators (700-kw output) and the other,
400-kw unit has 32. The Coast
Guard furnishes the timing signals.

Multiple megatrons are used to
develop a single half-cycle, which is
why the system will not fail cata-
strophically; if one megatron fails,
others may have their outputs
increased to compensate. Moreover,
extensive fault-detection is built into
the system. For example, detection
of a failure on the coupling or output
network causes automatic switch-
over to the backup.

The megatron groups are stag-
gered 5 microseconds apart over
20 us by the pulse and timing
controller. Peak amplitude is
reached in 65 us, after which the
decay is carefully controlled to
maintain the signal envelope. Ships
or aircraft with Loran-C receivers
then take the time differences in
signals received from three transmit-
ting stations to develop the inter-
secting hyperbolic curves that show
them their position. The ground-
wave Loran-C signals can pinpoint
position to within 200 feet at a range
of 1,200 miles, Bigelow points out. (]

Displays

EL displays look
good to British

The bright promise electrolumines-
cent-display technology showed 20
years ago dimmed fairly quickly as
users lost faith in its reliability. But
10 years of research and develop-
ment may help an English company
stage the technology’s comeback in
alphanumeric displays, despite all
the competition from light-emitting-
diode and other display approaches.
Using direct-current electrolumi-
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AMI:
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Our CMOS RAN}!has alot less going for it.

You can see that our TKRAM
costs less. What you can't see
is that it uses less power, too.

Our $5101 takes only 10
milliamps of operating current
to give you 650 nanosecond
access time. The competition
uses almost three times as
much. Our standby power is
just 10 microamps. And our L
version retains data down
to 2.0 volts.

With our part, you also have

Prices eftective 6, 20 77.

far less waiting around. Call

up an AMI distributor right now,
and he'll supply you right off
the shelt.

But we can't promise you less
of everything. For instance, we
have more packages to choose
from —plastic, ceramic and
cerdip.We have more RAMs,
00, with speeds ranging from
450 ns to 800 ns. They all
have the L option in case power
retention is critical to your

product, and all of them oper-
ate over the full military
temperature range.

Want to know more”? Check
with your nearest AM| dis-
tributor or sales oftice. Or
contact us at AMI, 3800 Home-
stead Road, Santa Clara, Cali-
fornia 95051. Phone (408)
246-0330.We'll prove ‘rha‘r

lessis
really
more.
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nescent techniques, a group at Phos-
phor Products Co. in Poole, Dorset,
is building preproduction 256-char-
acter displays and supplying the
British Post Office with trial 64-
character units. Measuring 3 by 4
inches, they will go into the auto-
matic call-recording equipment that
presents routing instructions and call
charges to telephone operators. The
small firm also has built a 200-by-
300-line, 1,250-character display un-
der a Ministry of Defence contract
and is working with Smiths Indus-
tries on car dashboard displays
[Electronics, March 3, p. 55].

Life. Units now appear to have
operating lifetimes of 10,000 hours
and indefinite shelf life, says sales
director Peter Smith. This achieve-
ment depends on the ability to
control fabrication precisely, pro-
duce purer materials, and improve
hermetic seals—the results of the
research done first at Thames Poly-
technic College near London and
then for the last four years at Phos-
phor Products itself.

To produce the displays, conduc-
tively coated glass substrates are
photolithographically etched with a
dot pattern and matrix-address elec-
trical leads. Phosphors of polycrys-
talline copper and manganese-doped
zinc sulphide deposited by spreading
with a blade, spraying, or silk
screening, rest between the substrate
and an aluminum layer that is
connected to the cathode of the
conductive coating. Completing the
flat package are a dry atmosphere
and an encapsulating resin. Dc (90
to 130 volts) instead of ac voltages
are used because dc makes address-
ing and switching much easier.

The dc electroluminescent dis-
plays are strong on density and
compactness, points out Norman
Werring, technical director. Char-
acter packing densities are as good
as in liquid-crystal displays and
better than in light-emitting-diode
and gas discharge units, he says. His
256-character panel has only 30% of
the area of Burroughs’s 156-char-
acter gas discharge display, even
allowing for three unused lines
between rows, he continues. His
electroluminescent approach typi-
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Heath introduces pair of hobby computers

Electronic-kit manufacturer Heath Co. of Benton Harbor, Mich., has started a
line of personal computing products for hobby, educational, and small-
business applications. As expected, the line includes an advanced computer,
the H11, based on Digital Equipment Corp.’s LSI-11 16-bit microcomputer
technology [Electronics, March 3, p. 25] under a 3-year licensing agreement
that gives Heath access to Digital Equipment's PDP-11 software. However,
Heath is also introducing a low-end computer, the H8, based on the 8-bit
8080A microprocessor. The $375 H8 features an intelligent front panel with
octal data entry and display and a resident monitor with built-in bootstrap for
one-button program loading or storing. The $1,295 H11 has a fully wired and
tested central processing unit with 4,096 bits of dynamic random-access
memory, expandable to 20,480 bits. System-compatible peripherals include
a 12-inch cathode-ray-tube terminal with a 12-line-by-80-character format
($530), a paper-tape reader and punch ($350), serial and parallel interfaces,
a hard-copy printing terminal, and a cassette player-recorder.

Mailgram gets a competitor

TDX Telecommunications Inc. of Houston, Texas, is introducing a less
expensive alternative to Western Union’s Mailgram. The subsidiary of TDX
Systems is offering subscribers Datapost, an electronic-message service that
accepts typewritten messages or graphic material over a facsimile machine.
Messages received by TDX's facsimile center in Chicago by 3 p.m. are
delivered the next day by the U. S. Postal Service's Express Mail.

Initially, Datapost will serve 25 major cities, expanding eventually to 200
points. The cost for sending Datapost messages ranges from $0.60 to $1.05
per message, depending on monthly volume. A minimum of 200 messages of
200 words costs $1.05 per message, compared with Mailgram's cost of
$1.80 per message for the same number of 100-word messages.

Honeywell to supply airborne B-1 test equipment

Honeywell Inc.’s Avionics division has won a $19 million contract to supply
test equipment for electronic systems on the B-1 strategic bomber — the first
major weapons system that uses software-compatible test equipment from
the manufacturing level to depot repairs. The prime contractor, Rockwell
International Corp.’s B-1 division, will also sign contracts for identical equip-
ment with the Boeing Co. and Cutier-Hammer Inc.'s AIL division, both B-1
avionics contractors.

Honeywell will supply a manually sequenced test station for communica-
tions and navigation equipment, but stations for servo, digital, microwave,
display, and electronic-warfare systems will be controlled by Honeywell Level
6 minicomputers. About 90% of the hardware was developed under earlier
contracts and reconfigured to meet Rockwell’s specifications.

Solar panels coming from Motorola

Motorola Semiconductor is entering the solar-cell business with arrays of 48
and 36 cells, made from 3-inch wafers, from its Discrete division in Phoenix.
With each cell producing slightly more than /2 watt of peak power, the 48-
cell array is rated at a nominal 26-W output. It covers a 4-foot-square area
and is intended as a power source for remote equipment. Cost for a typical
medium-sized radio repeater station is estimated at about $3,000, including
voltage regulator, storage batteries, and mounting hardware.

Fairchild, Time Computer reach digital-watch settlement

Fairchild Camera and Instrument Corp., Mountain View, Calif., and digital-
watch manufacturer Time Computer Inc., a subsidiary of HMW Industries Inc.
of Lancaster, Pa., have reached a settlement of Time Computer's patent
infringement suit against Fairchild. The maker of the Pulsar line of digital
watches filed suit in December 1975, alleging Fairchild infringed on patents
relating to the manufacture of solid-state light-emitting-diode modules and
watches. The settlement includes a cross-license agreement.

Electronics/July 7, 1977



PUSH
to initiate automatic
in-circuit testing of
all of your analog,
hybrid and digital boards.

Electronics /July 7, 1977

Test a/l of your printed circuit boards. and, in
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functional testing. Faultfinders FF101C and
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A Breakthrough |
in Pressure
Transducer

Design

The highest performance re-
quirements of a transducer can
be met economically and effi-
ciently with the use of the CEC

1000 Sputtered Gage Pressure
Transducer, the most consis-
tently accurate, stable and
reliable thin film transducer
available. Obtainable in full scale
pressure ranges from 15 to 10,000
psi, the CEC* 1000 also features
an innovative double case isola-
tion which insures against exter-
nally induced mounting stresses. |

Manufactured in accordance
with the program quality re-
quirements of MIL-Q-9858A, the
CEC" 1000 provides combined
linearity, hvsteresis and non-
repeatability of 0.25% ot the
tull scale output. Advanced
techniques in sputtered film
deposition have created sensing
clements which deliver perfor- ‘
mance stability of =0.1%, or |
better, for extended operation
under the most severe environ-
mental conditions.

The CEC* 1000 is capable of
Total Error-Band Performance
and long-term stability — far
exceeding the performance of
"average” transducers. Tell us
yvour operational parameters of
vour application. You may be
surprised to hear of the Total
Error-Band Performance attain-
able with the CEC™ 1000.

BELLe HOwELL

CEC Division

360 SIERRA MADRE VILLA PASADENA CA 91109

In Canada 125 Norfinch Drive. Downsview ‘
Ontario M3M 3B5 l

CEC 15 a registered trademark of Bell & Howell
¢ Bell & Howell 1975
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cally yields 40 lines per inch but can
get up to 100 on a small display.

Flexible. Another advantage is
“the flexibility of design,” Werring
says. “You can change the display
by changing the photographic art-
work,” unlike gas discharge where
*“each dot is a specifically defined
gas-filled cavity” or LEDs where in a
large display “you must match the
different LED chips,” he says.

Temperature appears not to be a
problem either. Preproduction dis-
plays operate to — 12°C, and labora-
tory models have reached —40°C,
while the high end peaks to +70°C.
This is better than gas discharge at
the low end, equals LcDs and is not
quite as good as LEDs at the high
end, he says. Switching speeds are
relatively fast, averaging 2 micro-
seconds per dot for about a 2.5-
millisecond refresh rate in the 256-
character display.

Though the devices are still in the
prototype stage, Werring estimates
that “we can beat most on cost.” In
production, the post office’s 64-char-
acter display should cost about $65.
Potential applications are in word-
processing terminals and small data-
entry and -display terminals. In
consumer products, too, they should
find uses as monitoring panels for
programmable appliances.

Data security

Encryption boards
may lure more users

Existing equipment for scrambling
digital data so thieves, spies and
worse cannot make head or tails of it
has limited appeal, being expensive
and added on after a data system is
installed. To popularize data encryp-
tion, the Government Electronics
division of Motorola Inc. has intro-
duced under-$500 boards that plug
into a microcomputer to perform the
data-encryption standard algorithm
recently adopted by the National
Bureau of Standards [Electronics,
March 3, p. 74).

Motorola is hoping to interest
manufacturers of terminals and

communications equipment—*‘an
audience that is very unaware of
what’s going on in data security,”
concedes Durrell Hillis, program
manager of secure communications
at Motorola’s Scottsdale, Ariz., divi-
sion. “Our boards are designed to
help people learn about encryption
and get comfortable with it.” Then,
he hopes, they will move to 36-pin
hybrid encryption circuits Motorola
will be producing late this year.

The hybrids will cost about $150
each in lots of 1,000 and will be able
to protect data for just a few
hundred dollars. This contrasts with,
for example, the $7,000 add-on on-
line data scrambler built by Datotek
Inc., an eight-year-old manufacturer
of communications-security equip-
ment in Dallas, Texas.

Two types of boards are at present
available: one designed for Motoro-
la’s M6800 Exorciser microproces-
sor development system and Micro-
module single-board computer, and
another for Intel Corp.’s MDS
development system and SBC micro-
computer. The boards are priced at
$475 and $495, respectively. An
encryption board for Digital Equip-
ment Corp.’s LSI-11 microcomputer
will be ready later this year.

Complex. The heart of the data-
security boards and hybrids is a
depletion-load n-channel metal-ox-
ide-semiconductor integrated circuit
designed by Motorola, which calls it
a data-security device. The large-
scale-integrated chip— 200 mils on a
side —executes the NBS algorithm in
hardware and with over 5,000
devices has nearly the complexity of
the 6800 microprocessor chip, ac-
cording to Hillis.

The NBs algorithm is a compli-
cated expression known as a recircu-
lating block product cipher that uses
a 64-bit key, essentially a password,
to operate on and encrypt data. (The
key itself is actually 56 bits, with 8
bits for parity error checking.) The
algorithm operates on eight 8-bit
bytes of data, combining the key
with the data in a complex fashion
that involves matrix inversions and
many iterations. Eight bytes are
loaded into shift registers on the
data-security device one byte at a
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Introducing

the intellicent

LED display.

Alphanumerics

at the lowest cost
ever.

This newest Litronix Alphanumeric display
has built-in ASCIT decoder, multiplexer, memory
and LED drivers. That means it needs only the
inputs you'd feed a RAM. Operates directly off
a microprocessor bus. Creates all 64 ASCI1
characters 0.16" high — shown in actual
size above.

No alphanumeric display has ever been so
simple to use. Actuated entirely by TTL logic
levels. Needs only a + 5v supply.

And it's by far the most economical way to
create alphanumeric displays as long as 80
characters. Because you don't need to supply all
that built-in circuitry externally.

The DIL-1416 4-character modules can be
butted end-to-end to make displays of any length
with equal spacing between all characters.

Now available at stocking distributors.
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I'm in favor of intelligence.
Tell me more.

For DL-1416 data phone (408) 257-7910 or send coupon.

NAME TITLE
ORGANIZATION

ADDRESS

ZIP PHONE

Mail to Litronix, Dept. E, 19000 Homestead Road,
Cupertino, CA 95014. Phone (408} 257-7910.
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MONOLITHIC
CRYSTAL FILTERS

THANK YOU, MA BELL

For years, mobile radios operating in
urban areas have been plagued with
interference problems. One of the
biggest is intermodulation. This 1s
where Ma Bell comes in. Mobile tele-
phone channels assigned to her can
cause IM products to be generated
at nearby frequencies allocated to
local taxi-cab companies

The solution — a monolithic front-
end filter in each cab radio to protect
the first stage. We make these filters
as custom jobs for end users with
interference problems. We also make
them in low-cost OEM quantities for
improving the performance of VHF
single-channel receivers — paging
receivers for instance. Interested? Ask
about our Model 2133F

SPEAKING OF INTERMOOULATION . ..
It should be noted that crystal filters
—evenours—can generate IM prod-
ucts. Happily, this non-linear proclivity
can be controlled. If your application
involves IM requirements for either
out-of-band or in-band signals, we may
be able to help where others have
fatled

Whether it's a tough IM spec, a VHF
application or a plain vanilla 10.7 MHz
IF fitter, we've got the monolithic filter
know-how to help you. Just drop us
a hine or, +f you're in a hurry, call
us via Ma Bell at (305) 298-2000

ﬁ |

Piezo Technology Inc.

2525 Shader Road. Orlando. FL 32804
(305) 298-2000

The standard in
monolithic crystal filters.
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time, and in 160 microseconds, eight
new bytes—the ciphered text—
appear in the registers ready for
serial output.

The hybrid encryption circuit will
consist of the data-security chip,
buffers and control logic, and a
complementary-MOS random-access
memory for storing four keys. The
RAM will have battery backup to
prevent loss of the key information.

The boards have everything the
hybrids will have, plus devices like
bus buffers that ensure compatibility
with the microcomputer bus archi-
tecture for which it is designed. They
appear as memory to the microcom-
puter, fitting into a slot in its back-

plane. Keys can be stored in an on-
board RAM or in an optional 1,024-
by-8-bit erasable read-only memory.
The rROM holds as many as 128 keys
and can store instructions as well as
data.

Other manufacturers have built
chips that execute the NBS algo-
rithm, though none has plans to
market them as microcomputer add-
ins. By the end of the year, Fairchild
Camera and Instrument Corp. will
have available its 9414 four-chip,
which uses a bit-slice approach and
will cost about $30 per set. The
Collins Radio division of Rockwell
International plans to use a p-MOS
Ls1 chip. O

Packaging & production

Subassembly with parts, interconnects
shaves cost of hand-held calculators

The cost of hand-held calculators
has been squeezed till there is little
left to squeeze—or is there? By
developing an integrated but flexible
subassembly, officials at Chomerics
Inc., Woburn, Mass., say they have
cut another 75 to 80 cents from the
component and labor costs of makers
of liquid-crystal-display calculators.
The flexible Mylar assembly con-

PRESSURE
PLATE

tains a cavity for the large-scale-
integrated circuit and carries bub-
ble-shaped contacts for the key-
board, plus contacts to the liquid-
crystal display. Except for the chip
cavity, which is pressed into the
Mylar in a separate step, all the
elements are screened onto the flex-
ible circuit using Chomerics’ propri-
etary silver-based inks. So are the

LIQUID-CRYSTAL
DISPLAY BATTERY

CONTACTS

RESISTOR

Q\:’
o

INTERCONNECT AND
KEYBOARD CONTACT

BOTTOM
PLATE

All on one. Flexible Mylar includes bubble-shaped keyboard contacts, flat-pack cavity,
and screened-on resistor. Partially assembled calculator is at left.
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Announcing

the 1800 CMOS
microprocessor.

Again.

Hughes now has, off the shelf, second-source

ovmloblﬂny of RCA's 1802 CPU, 1824 RAM and

1852 1/O devices. And very soon, for the entire
standard 1800 microprocessor fomily.

The advartages of CTMOS microprocessors? Low-power
dissipation, single wide-range power supply; high
noise immunity; single-phase clock; full operating
temperature range, -55°C to 125°C and dc-to-6.4
MHz operation.

And this is only the beginning. You'll soon be
able to get the 1800 series ROMs from us.

Why Hughes? It makes sense. We were one of
the pioneers in CMOS — .
technology. We are the Avdlldblll'y Schedule
largest producer of digital | HCMP 1802CPU | Now
watch modules. We have 4CMP 1824 RAM Now
the experience, the pro- HCMP 1852 1/0 Port Now
duction capability, and HCMP 1831 4k ROM 3rd Qtr.
the necessary resources |

ACMP 1854 UART l 3rd Qtr.
o turn out high-quality HCMP 1833 8k ROM 4th Qtr.
devices in large volume. |

For full information, |
contact Hughes Solid

State Products Division, L
500 Super or Avenue, r

Newport Beach,
Califernia 92663
(714) 548-0671.

HCMP 1853 N Bit
Decoder 4th Qtr.
HCMP 1856/57 Bufter | 4th Qtr.
HCMP 1858/59 Add.
Lotch Decoder 1 4th Qtr.

HL:GHES AIRCRAFT COMPANY
SOLID STATE PRODUCTS DIVISION

HUGHES MICROELECTRONICS LTD.: BELGIAN BRANCH—Passage International 29, 1000 Brussels, Belgium. Telephone 2179172,
UNITEC KINGDOM—Clive House, 12-18 Queens Roac, Weybridge, Surrey, England. Telephone Weybridge 47262.
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MOS/LSI comes to
Dual-Tone detection.

The Collins MOS/LS I digital Touch-Tone* detector is now in production. High quan-
tity production.

It’s the Collins CRC-8030). |

For a low cost. high performance solution to dual-tone multi-frequency |
( DTMF) detection. you can’t beat iz. You get the economics of MOS/LST — plus
central office quality.

Herz are the CRC-8030°s features: Digital range filter detects all 16 Touch-Tone
signal combinations. Detection in 22 to 39 MS. On-chip-oscillator operating at’
3.579545-MHz color burst crystal freguency Binarv or 2-0f-8 coded outputs. Opera-
tion with single or dual power supply. Many parameters can be mask programmed furl
custom applications.

A procuct of Collins high technology MOS/LSI experience. the CRC-8030
performs the key critical functions of @ DTMF receiver. Wher used in conjunction
with a front-end band-split filter/limiter. it implements a complete DTMF receiver.

Also. it you need DTMF-to-dial pulse conversion. use the CRC-8030 in con- |
Junction with our CRC-8000 (a MO1S/1.S 1 Binary-to- Dial Pulse Dialer). |

For more information on our telephony or custom MOS/LSI products and |
services. call your local Collins MOS/L.ST Product Sales Representative. Or use the
coupon below. *Touch-Tone is a registered trademark of AT&T. l

lwant Collins to come to me.

MOS/L.ST Marketing
Collins Hybrid Microelectronics
Rockwell International

Newport Beach, California 92663
(714) 833-3638

[ want information on O CRC-8030 T CRC-8000 Custom MOS/LSI |
Send it by mail Call me

Name

Address City [

State Zip Code Telephone

Rockwell International

..where science gets down to business

1
1
1
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1
'
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1
1
1
1
1
'
1
1
1
1
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1
1
1
1
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1
1
1
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1
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1
1
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subassembly’s interconnect paths.

Richard Seeger, vice president for
operations at the company, which
makes conductive elastomers and
calculator keyboards as well, says,
further, that thick-film resistors are
being screened onto the subsystem.
This completely eliminates the usual
kind of printed-circuit board that
would carry components, the axial-
lead resistors themselves, and the
connector required to tie into the
display. Also eliminated from as-
sembly is the need for soldering, a
prime source of bad contacts or trou-
blesome solder splashes.

Sandwich. With the technique, the
calculator looks internally a bit like
a club sandwich. An injection-
molded plastic bottom plate (at the
right in the photo, p. 42) carries
locating pins for the layers above it.
Next comes the bottom of the Mylar
subsystem, bearing the chip cavity
and holes for the locating pins, as
well as a cutout for the Lcp. This
layer also carries *“‘ears” extending to
each side of the display to make
electrical contact with the calcula-
tor’s batteries. An insulating layer,
not visible in the photo, goes down
next, and then the calculator maker
folds the left or top part of the flex-
ible subsystem over the insulator.
This top also has holes for the
locating pins, plus a cutout for the
LsI package.

The calculator manufacturer posi-
tions the display and LSt chip in
place and pressure-clamps or screws
the entire sandwich together by
means of a top contact plate made of
injection-molded plastic. This plate
also has holes for the locating pins
and a cutout to allow the LsI chip to
protrude through it. When tightened
down, it provides the pressure for
making the electrical connection
between the screened interconnects
on the Mylar and the LsI package
leads and the display.

Seeger is aware that flexible
circuitry is widely used in small
calculators, but maintains that no
one else offers as much integration
of internal elements in one piece as
Chomerics. The company has pro-
vided samples to calculator manu-
facturers for evaluation, he says. [
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Right cursor
Trigger point

Left cursor

Delta Volts
between cursors

Delta time
between cursors

Right cursor

Horiz.
expansion factor

Left cursor

Trigger points
Left cursors

Right cursors

® USEe

Biomation’s new 820 Digital Storage Oscilloscope
captures one-shot analog events, converts them
to digital form, then holds them in memory.
Exclusive pre-trigger recording lets you keep as
much of the signal prior to the trigger point as
you want. You can set the trigger level high
enough to avoid false triggers. The delayed
trigger stops the recording process trapping
information before and after the event.

Biomation's new 820 Digital Storage Oscilloscope
offers you 4 MHz input bandwidth and 20 MHz
A/D conversion rate to capture a broad spectrum
of analog signals. Move the cursors to measure
time and voltage and read them out on the CRT
along with a display expansion factor. You have
up to a X50 digital expansion of the display for
close examination of your analog data.

Biomation's new 820 Digital Storage Oscilloscope

.has a 2048 word memory which can be split in

half to record separate analog events. Record one
test signal, change a test parameter, and test
again. Then you can compare the before and after
signals and their voltage and time measurements
right on the display.

We've just changed the way you

Electronics/July 7, 1977

look at things.

Our new 820 Digital Storage Oscilloscope offers
you high performance analog capture capabilities
that let you trap events you've never seen before
and built-in display features that let you see that
information in a whole new way. To start to put
our 820 to work on your problem, call now and
arrange for a demonstration. Ask for Roy
Tottingham, Product Manager, (408) 255-9500.
Or write Biomation, 10411 Bubb Road, Cupertino,

CA 95014. l i Ii
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THE WORLD’S FIRST 4K
STATIC BIPOLAR RAMIS
READY FOR ACTIVE DUTY.

You can stop gluing your 1K RAMs together.

Fairchild proudly introduces the very first, fully static,
4K Bipolar TTL RAM.

It also happens to be the fastest 4K RAM ever made.

To make matters better, it's available today at good
prices from your Fairchild distributor.

What else would you expect from the world's largest
supplier of Bipolar Memories?

FASTERTHAN A .@;ﬂ
ROLLING MOS. PRy
If you think A=Y g
that MOS memories b o
roll along at a pretty 'm
fast clip, wait till you ' 7
see our new static Bipolar RAM perform. The new
Fairchild 93471 has an incredible Ta A of 50ns max,
and 25-30ns typical. On top of all that speed,
you get Bipolar reliability backed by Fairchild's Walled
Emitter Isoplanar™ process.
Also, because our new device is fully static, no
special clocking or refresh circuits are required.

AN INDUSTRY STANDARD IS BORN.
The new 93471 is organized 4096 by one bit.

It's a 3-state device in an 18-pin package.

It offers full decoding on the chip, separate data input

and data output lines, and active LOW chip select lines.
The power supply is 5 volts with power dissipation

0.12 mW/bit typical. You also get operation over full

military and commercial temperature ranges.

The 93471 also comes in a version with an open
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ccllector. We call that one the 93470. All other specs
are the same.

RAM OF MANY TALENTS.

The new Fairchild 4K RAM is ideal for mainframe
memories, controllers, minicomputers, CRT terminals,
peripherals, add-on memories and a great number of
military applications. Circuitry uses include cache, buffer
and scratch pad memories.

GET THEM WHILE THEY’RE HOT.

Your Fairchild distributor, sales office or representative
can get you all the parts and specs you need to
completely fall in love with our new 4K RAMs. For more
immediate results, call the direct line at the bottom
ot this ad. Fairchild Camera and Instrument Corporation,
464 Ellis Street, Mountain View, California 94042.
Telephone: (415) 962-3951. TWX: 910-373-1227.

Electronics /July 7, 1977

E 5 - ;
-2 > = ! ._'\—v. { § = 3

= ! = A = I\ 1l oY o2

e 5 :“, li > hve\s (9, By =

7 o

FAIRCHILD
e PR

CALLUSONIT.
(415) 962 - 3951
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The Chronograph
\Computer.

e wen o e

The new SYS009A delivers everything you want in a
chronograph circuit. And its on-board computer
lets you program it to run faster or slower.

> When we designed our new chronograph
4y chip. we threw away the rule book. We
\ decided to build one chip that you could
Q\/ use in any conceivable time-keeping

QQ system.
Our SYS009A chip gives you accurate time and
50 dates. but the fun doesn't end there. It
'\ maintains a 100 year calendar with auto-

matic Leap Year update. Complete
A é%\\\\ stopwatch functions. too. Start/stop time
6) 4 & accumulation. Standard split. Even
b 66\ Taylor Split. Hundredths-of-second
X 2‘ 20 accuracy for those at-the-wire decisions.
& How about an event counter? It's here,
i Alarms? Sure. plus a pre-alarm warning
signal. For dozers. there’s a seven-minute
“snooze control.’ too.

More! More!
i—-\ Some other features include:

> [ * six digit LCD display (2 alphanumerics)

* user-adjustable frequency correction (speed it

Z up: slow it down)
/ ¢ single step and fast roll in set modes
L~ ¢ low power fone 1.5V battery) operation
* alarm output for either coil or ceramic resonators

Of course. the SYSO0YA is only one of our time-keeping

chip family. We also make chips for LED and analog display

watches: complex and wonderful. And. as you know, we also
do custom CMOS work. Big CMOS. Try us.

Need more details about the SY3009A or the rest of our CMOS

| umekeepers? Give Bob Cushman a call. He'll be happy to answer

< your questions. (408) 984-89(X). Or, write us at 3050 Coronado

|

Drive. Santa Clara, CA 95051. TWX 910-338-0135.

i ;"» ‘4‘. P 2227 S

» | Synertek.
i"; 7 ,;,wzz/,-'«——-w;fj SOIUtlons.
) ' Not problems.

TG IIL i N ity

|
/t““J.,‘IA';‘.’_.__lLL._\H‘_ 4".’ s
|
. Synertek

. Big CMOS.

%

Circle 48 on reader service card



Trade balance cut
60% by import
gains in 1976

FCC Inquiries set
for a-m stereo,
4-channel fm

The B-1 decision:
some good news,
but some bad

Addenda

Electronics/July 7, 1977

Washington newsletter

The favorable U. S. trade balance in electronics gear plummeted 60% to an
$876 million surplus in 1976 from nearly $2.2 billion the year before.
Total electronics imports approached the $7.2 billion mark, a 57% rise.
Leading were consumer products—largely television and citizens’ band
radios — which accounted for $3.8 billion, an 86% jump. Citizens’ band
imports alone totaled $577 million. Exports, on the other hand, rose only
19%, topping $8 billion for the first time, according to the Commerce
Department. Computers and components dominated the export market,
with each category passing the $2.5 billion mark, reflecting increases of
16% and 27% respectively. However, component imports climbed 40% to
$1.65 billion, while computer imports jumped 82% to $235 million.

Other Commerce Department figures showed telecommunications
exports of $227 million, up 14.7%; against imports of $100 million, up
7.5%; commercial, military, and industrial products exports of $1.28
billion, up 26.3%, and imports of $653 million, up 43.2%. Test and
measuring instrument exports were down 0.6% to $492 million against a
20% imports rise to $180 million, while electromedical apparatus exports
rose 13.8% to $223 million against imports of $199 million, a 15% gain.

Two new radio broadcast inquiries have been started by the Federal
Communications Commission—one on whether to adopt standards for
quadraphonic fm transmissions (Docket 21310) and the other to deter-
mine the interest in a-m stereo (Docket 21313). The four-channel fm
inquiry —initiated after petitions from cBs Inc., General Electric Co., and
Pacific FM Inc.—has a Sept. 15 deadline for comments from radio
equipment makers, broadcasters, and the public. While there is some
quadraphonic broadcasting, most equipment makers believe it is a less
viable market than a-m stereo. Explains one broadcast equipment special-
ist, “Fm quadraphonic is very complex and very expensive to develop. The
limited market potential doesn’t seem worth the investment.” A-m stereo,
on the other hand, has been described as having an annual wholesale
receiver potential of $250 million, much of it in car radios, and broadcast
tests already are in progress [ Electronics, April 14, p. 82].

President Carter’s decision to deploy cruise missiles from existing aircraft
instead of producing Rockwell International’s B-1 bomber is good news for
two aerospace companies: Boeing Co., which makes the AGM-86 cruise
missile, and General Dynamics Corp.’s Convair division which makes the
Navy Tomahawk version. The bad news: loss of many of the 9,000 jobs in
California alone depending on the B-1, which will continue in R&D only.

Projections of cB radio user satisfaction and demand for services are
expected to be ready for the Federal Communications Commission this fall
after completion of a $100,000 contract survey of users made by the
Advance Research Resources Organization, Silver Spring, Md. . . .
Watch for the Fcc later this year to ban production and sale of linear
amplifiers used to boost CB station power above the 4-watt level resulting
in interference to Tv and other cB receivers and other electronics. The
Electronic Industries Association’s Citizen Radio section, comprised of 40
cB makers, says it supports the ban.
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Washington commentary

DOD draws a moral from CB radios

There is a lesson for military communications
program managers in the citizens’ band radio
revolution. That is the judgment of Everett
Greinke, assistant director of defense research
and engineering for combat support, who
believes future “tactical data links must follow
the same route as the CB radio if we are to
significantly improve performance while achiev-
ing cost goals.”

Just three years ago, Greinke recalls, CB
radios were characterized “by multiple-crystal-
mixing schemes for 23-channel operation,
discrete-device intermediate-frequency sections,
and only modest requirements for harmonic and
spurious suppression.” In CB radios today, “we
routinely find the latest in large-scale inte-
grated-circuit technology, monolithic filters,
and compliance with more stringent FCC re-
quirements at a lower cost with extended
warranties.”

Will it work in DOD?

Greinke’s question: “If vastly improved cB
radio components can move from laboratory
benches and semiconductor processing furnaces
to production lines in three years or less, why
can’t we—or rather—how will we do so in our
data link program?” It is not a simple question,
particularly in view of the need for tactical data
links to cope with enemy countermeasures—a
problem outside the jurisdiction of the Federal
Communications Commission.

Nevertheless, it is a question Greinke believes
DOD’s managers must address quickly, and he
said so when he first raised it last month as a
panelist at the Armed Forces Communications
and Electronics Association’s annual meeting.
Greinke’s call for an urgent answer will surely
warm the coldest congressional hearts—even
that of Rep. Robert Mollohan (D., W. Va.),
whose latest critique (see p. 31) of military tele-
communications includes a blast at bob’s ‘““ob-
session with R&D” instead of adapting commer-
cially available products.

Everett Greinke’s solution for speeding up
production of tactical data links is one that
should appeal to most contractors as well. It
calls for creating a larger market by consoli-
dating the many diverse programs into fewer
systems that would permit buys of larger quan-
tities that should cut unit costs. Not only should
this intensify competition within industry, but it
should also increase contractor profits through
longer production runs. For military users the

most obvious benefits include greater interoper-
ability of equipment and smaller spare-parts
inventories.

If DOD can stop writing specifications for
complete systems and limit itself instead to
form-fit-function requirements for contractors
to meet, Greinke believes data links can move
more quickly from development to deployment,
much like CB radios.

A reorganization proposal

This is a goal long sought after by several
generations of civilian leaders in the Pentagon,
of course. But if Secretary of Defense Harold
Brown picks up on the initiative of his predeces-
sor, that could result in a restructuring of DOD’s
management of electronics programs by catego-
ries of technology, rather than individual service
needs. If well organized, it could simplify many
of the electronics industries’ existing problems
in dealing with a variety of commands for
similar programs.

*“There is hope,” says Greinke, “that after the
technical smoke starts to clear we may see the
data link program managed by an executive
agent under the aegis of a forthcoming DOD
directive.” That proposed directive—tentatively
titled “Executive Agents for the Management of
Categories of Electronic Equipment” —is mov-
ing toward a final draft, along with another on
reliability and maintainability.

There have been reorganizations within pob
before, of course, going back to those much
publicized declarations of Robert S. McNamara
in the 1960s that promised to introduce hard-
headed business management tactics as a means
of controlling military cost overruns, duplication
of effort, and equipment deficiencies. But many
of those problems still plague bob—and on an
even grander scale.

Yet Everett Greinke and his colleagues have
not stopped searching. With Congress increas-
ingly on their backs as it learns more about how
the system works, they cannot. After a discus-
sion of the data link program’s goals for
performance, reliability, and modularity that
will permit crossing service and weapons plat-
form lines, Greinke asks: “Can the pob bring
these thrusts together on the data link program?
Will our rate of technological evolution be
comparable to that of the CB radio?” Right now
he can only answer that “we are determined to
give it a good run for the money.”

Ray Connolly
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HOW DOES DATA /O KEEP YOU ON TOP

OF PROM PROGRAMMING TECHNOLOGY?

We allow you complete design flexibility.
Data I/O programmers are capable cf programming
all of the more than 200 PROMSs currently available.
You’ll always be programming te PROM
manufacturers’ approved specifications.
Data I/O Program Card Sets ar= tested and certitied
by the PROM manufacturers themselves before we
approve them for manufacturing and distribution
to our customers.

If manufacturers char:g= specifications, we
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Programmers from $1095.00.

keep our customers updated on how to make proper
adjustments to the card sets.

To help you reduce programming costs and
reach maximum yields and reliability, we also offer a
universal calibrator so that you can conduct your own
periodic calibration tests.

We’re there when you need us. Data [/Ois a
wcrldwide crganization. Our field sales and service
offices are stag%d by Data I/O personnel. Our
customers have direct access to us through people
who undersiand the products.

We'd like to tell you more.
This fact filled tabloid gives you
valuable information about
PROM programming technology
To get your copy, circle reacler
service number or contact Dala
1/O Corporation, PO. Box

308, Issaquah, WA 98027
Phone 206/455-3990.

THE PROM PROGRAMMER PEOPLE.

For more information, Circle No. 240.



Need power-switching inductors
for switching regulators?

TRW /UTC has a stock answer.

Introducing the SR series, a family of miniature high-
performance, power-switching inductors.

Our SR Inductors reduce size and weight. Now you
have off-the-shelf power-switching inductors with per-
formance advantages over your in-house capabilities.

Low temperature rise and low loss characteristics
combine to give the SR series high performance with
maximum reliability. With an inductance range of 8 to
10,000 UHy, a DC current range from .8 amps to 15 amps,
SR Inductors have low losses in the 3 tc 100 KHz fre-
quency ra..ge, making them ideal for use in switching
regulators and AC filter-choke applications.

Compact and easy to install, the SR family has pin

terminals for mounting on PC boards. Available with
double windings, which when prought out to four ter-
minals permit series, parallel, center-tapped or trans-
former connections.

Available from stock in three sizes. Type SRA measures
7/8-in. OD by 7/16-in. height, SRB measures 1-3/16-in
OD by 9/16-in. height; and SRC measures 1-3/8-in. OD by
3/4-in. height.

Check your authorized TRW/UTC local distributor for
immediate off-the-shelf delivery or contact TRW/UTC
Transformers, an Operaticn of TRW Electronic Som-
ponenrts. 150 Varick Street, New York, N.Y. 10013.

Area Code: 212 255-3500.

TRW urc TRANSFORMERS

ANOTHER PRODUCT OF A COMPANY CALLED TRW
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Britain’s STC eyes
565-Mb/s, 1-Gb/s
optical links

Japan’s TV
output stumbles

Optical system
to handie many
communication services

French IR detector is
key to Inexpensive
thermal scanner

Electronics/July 7, 1977

International newsletter

Now that Britain’s Standard Telephones and Cables is successfully sending
test traffic on its recently-installed 9-kilometer, 140-megabit-per-second
fiber-optic link, it has even bigger plans for the technology [Electronics,
April 28, p. 80]. The 1Tt subsidiary expects to receive soon a British Post
Office research contract to establish the technology for transmitting 565
mb/s, the equivalent of 7,000 telephone channels, over coaxial or fiber-
optic cables. This would be performed by research affiliate Standard
Telecommunication Laboratories, which already has sent 1-gigabit-per-
second signals over 1 km of monomode optical fiber. STC says that the
140-Mb/s trial link, which was installed through normal telephone ducts in
less than 50 working days, is among the world’s most advanced because it
uses two repeaters that are powered through the cables from the end
terminals. Having transmitted the 140-mb/s signals along 6 km of
unrepeatered optical cable, STC says that current commercial systems
would need repeaters only 8 km apart—which would be a big savings in
systems costs.

Japan’s Tv business slumped in May as both domestic shipments and
exports showed downturns from the previous month. Total production was
854,000 sets, down 5% from April but up 5.7% from May 1976. Total
factory shipments, though, were only 825,000 sets, down 4.2% from April
and down 8% from last May. Exports were 412,000 sets, down 2.4% from
April, and exports to the U. S. were 239,000 sets, up 1.5% from last May
but far below the 299% growth of last May over the previous year.

West Germany’s Heinrich-Hertz-Institute is currently working on an
optical-fiber broadband communications system that stands out because of
its complexity and multitude of services it is being designed to handle. The
system, now in the preliminary design phase at the West Berlin institute,
will eventually integrate all communication services such as telephone,
video-phone, telex, data transmission, audio programs, and television.
One major aim of the government-supported project is compatibility with
existing telephone networks. The system consists of two different wideband
network levels: a digital level with decentralized switching that uses time-
division multiplexing and an analog level with centralized switching and
using space- and frequency-division multiplexing. The digital signals will
be transmitted at bit rates of 140, 280 and 560 megabits per second, and
analog signals at a bandwidth of up to 120 megahertz.

France’s Arga Infrared Systems has cut the cost of infrared detectors with
a device that combines the detector and preamplifier in a unit about the
size of a thumb. The firm is offering the units at $120 apiece or for less
$70 for quantity orders. The temperature range of the new detector is
—60°C to +100°C, and it is capable of detecting variations of 0.02°.
The same device, linked to a mechanical scanner, will print a thermogram
on a Polaroid film pack in less than a minute. The firm claims that a
thermal imaging scanner of this sort would cost around $3,500 instead of
the $38,000 to $55,000 for more conventional scanners.
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Our Snap-Lock makes your tough
little connector decisions easy.

It's the rugged. make-sure
miniature circular connector to

call for when you just don't want ¢
fo fool around.

It has the right quality features: ¢
metal housing, high contact density, 2
moisture-proof, can be pressure resis-
tant and/or hermetically sealed.

And you can choose from
enough sizes and options to
make designing-in Snap-Lock as
easy as it is dependable: 2 to 19
contacts, reversible, and crlmp
removable or soldered —

I O Send me your latest Viking —7(*\

® e Snap-Lock miniature circular
connector catalog.

MY APPLICATION:
NAME E— S — —
TITLE: s - N

COMPANY: _ S ——

I ADDRESS

CIy: _ -

VVlkmg

I CONNECTORS

| wd
W
'j }
S

Why fool around?

*

plus a variety of mounting styles,
back shells and potting boots.

Positive, vibration-proof locking.
You can hear it snap into place.
It wont shake loose. But release is easy
with a squeeze of the metal ring.

Need a quick, pull-the-cable

disconnect?

We have it: Pull-Lock. Friction holds
the connector together, but a firm
yank on the cable pulls it apart.

Details.

We have those, too, summed-up in
our latest Snap-Lock catalog. Get
your free copy.

2P

-
|
.
N
o
|
|

Viking Industries, Inc., 21001 Nordhoff Street, Chatsworth, CA, U.S.A./(213) 341-4330
LN N N | N e
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Microprocessor calls tune
in battery-operated door chime

Pretty soon, visitors ringing the
doorbells at some homes will be
greeted by their national anthem or
Bach instead of the typical ding-
dong. Their hosts will have bought
the latest in microprocessor-con-
trolled home gadgets—a door chime
its owner can direct to play any one
of 24 preprogrammed tunes.

Due to become available to British
buyers this month, the approximate-
ly $43 Chroma-Chime should be on
sale to U.S. and Continental shop-
pers in a few months, according to
its 29-year-old designer, Robin
Palmer. Videomaster Ltd., a Tv-
game maker, for which Palmer is
technical dire or, will be one manu-
facturer and distributor, he says.

Grab bag. The repertoire of the
Chroma-Chime, which is built
around a Texas Instruments
TMS1000 4-bit microprocessor, has
an international flavor. The elec-
tronic door chime will play the
national anthems of Britain, France,
U. S. and West Germany, as well as
a tune known as “Maryland, My
Maryland” in the U.S., “The Red
Flag” in Britain, and “Tannen-
baum” in West Germany, according
to Palmer. Classical and traditional
folk songs also are included in the
fixed suite of melodies.

Palmer chose the TMS1000 be-
cause it had “the right track record.
TI can provide an extremely com-
petent backup service for it, so
economics played a vital factor.”” On
chip, the design also includes the
oscillator, input and output circuitry,
a 256-bit random-access memory to
store the selection, and a mask-
programmed 1,024-byte read-only
memory that holds the instructions
needed to digitally encode the tunes.
Thus, Palmer only has to add to the
printed-circuit board 5 transistors, 3
capacitors, 11 resistors, 4 diodes, 3
potentiometers, and the selector
switch contacts to provide the power
amplification, tone control, and tim-
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ing functions. Also, because the
TMS1000 is low-current p-channel
metal-oxide-semiconductor, two
flashlight batteries should power the
door chime for a year.

When a door button is pushed, the
TMS1000 starts up by recalling the
desired tune from the rROM and
decoding it. As each note command
is encountered, the processor ex-
ecutes a subroutine that generates
the correct frequency for the re-
quired note. Generating notes is
done by counting machine cycles
derived from a 400-kilohertz master
clock. Palmer says the system cannot
play out of tune because all notes are
generated by a precise mathematical
process of counting.

Each of the notes in the program
is derived by counting up to a
different memory-located base. In
all, the program has nearly two
octaves of pitch, ranging from G

below middle C to upper E. The
intervals are both semitones and
tones selected so that scaling in
different keys is possible. Palmer
says that the door chime “can play
anything that is written down on a
score, including rests and all the
timing subtleties you can do.”

On the audio side, an envelope-
shaping network modifies the audio-
frequency square-wave output from
the microprocessor. This is fed to an
amplifier via a volume control to a
loudspeaker, which is driven by a
direct-coupled transistor amplifier.
The homeowner not only selects a
particular tune with an 8- and a 3-
position switch but also can choose
tempo and timbre. The latter control
can simulate sounds ranging from a
bell to a plucked stringed instru-
ment. The Chroma-Chime weighs
400 grams and measures 12 by 54
by 7Y inches. O

Poland

German firm signs deal to market
Polish small-craft marine-radar system

Though generally trailing their
Western counterparts in technology,
Polish electronics producers fre-
quently come out with devices and
equipment that are highly regarded
and sought by customers in the
West. Examples are peripheral data-
processing equipment for West Eu-
ropean users, navigational systems
for customers in Scandinavia, and
piezoelectric crystals for a large
computer maker in the U.S. [Elec-
tronics, July 10, 1975, p. 68].

Now comes word of a five-year
contract involving the delivery of
several hundred Polish-designed ma-
rine-radar systems to a West Ger-
man firm. Partners in the deal are
Bremen-based Krupp Atlas-Elek-
tronik, itself a shipboard-radar pro-

ducer, and Rawar, a 2,000-person
enterprise in Warsaw belonging to
Poland’s big state-owned Unitra
electronics combine. The radar is a
small X-band system designated the
SRN207 and especially designed for
motorboats, yachts, coastal fishing
vessels, and other small craft, says
Zbigniew Ostaszewski, Rawar’s
marketing manager.

“We shopped around for quite
some time for a small, inexpensive
system to round out our radar
program at the low end,” says Peter
H. Adank, a sales manager at Atlas-
Elektronik. “We found what we
wanted in Poland.” The radar
system was slightly modified to the
German company’s specifications
and will go on sale in the West as the
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Atlas 2100 with a price tag of about
$3,820.

Introduced at Poland’s big indus-
trial fair held in Poznan, June 12 to
21, the equipment consists of two
main parts: the display unit, with a
6'/>-inch-diameter cathode-ray tube,
and the scanner unit, comprising the
transceiver and the antenna with its
drive system. This division into just
two main parts, Ostaszewski says,
reduces the installation costs and
facilitates maintenance.

The entire equipment uses only
three tubes—the magnetron, the
transmit-receive cell, and the CRT.
All other subassemblies are built
around integrated circuits and dis-
crete semiconductor devices. The
pulse modulator, a linear type,
employs a silicon-controlled rectifier
for switching, and the heterodyne
uses a Gunn diode with a varactor.
The components are mounted on
plug-in printed-circuit cards, making
access to them very easy.

Electroluminescent diodes are
used as tuning indicators. Mounted
along the bearing scale and in the
transceiver, they enable precision
tuning under operating conditions
and in preventive-maintenance pro-
cedures. The receiver has linear-
logarithmic characteristics.

Of note are the display’s high bril-

Tapping in. Offset of optical-fiber ends
splits light in multiple-coupling method.

liance and good resolution and range
discrimination. When set to the 0.5-
nautical-mile range, the display can
discriminate between distances as
small as 20 meters. There is a total
of six range scales extending from
0.5 to 32 nautical miles. The calibra-
tion accuracy is 1.5% of the range
scale in use or 54 m, whichever is the
greater of the two. The bearing
accuracy is 1.5%.

Operating at frequencies from
9,320 to 9,500 megahertz, the trans-
mitter develops 3 kilowatts of peak

power. The pulse lengths are 0.08
microsecond for the two smallest
ranges and 0.3 microsecond for the
four larger ones.

The antenna, a slotted-waveguide
version, rotates at 30 revolutions per
minute. It produces a beam with a
vertical width of 20° and a horizontal
width of 2.6°. All radar assemblies,
Ostaszewski points out, are resistant
to tropical marine environments, and
the outside transceiver-scanner unit
stands up to wind velocities as high
as 100 knots. O

West Germany

Plastic foil with molded-in curve
allows multiple optical-fiber tapping

Despite all the recent advances in
optical-communications systems, it
is still hard to couple a defined
amount of light from one glass fiber
to another without appreciable loss.
Such light coupling may be required
in a network that must distribute
data to many receivers.

Two research engineers at Sie-
mens AG may have a simple solution
to the problem of tapping into fibers.
Using planar thick-film technology,
H. H. Witte and Franz Auracher at
the company’s Munich laboratories
have produced tapping elements in
which the fibers are run along tiny
channels in a foil. The trunk fiber
from which light is to be tapped is
cut and the two ends butted, with
one end slightly displaced laterally.

The light that leaves the fiber
through the joint is fed along a
curved boundary in the foil into the
other fiber. Instead of dispersing into
the foil, the light follows the curved
boundary as a result of total reflec-
tion occurring at its interface with
air. Just how much light is coupled
into the other fiber depends on the
lateral displacement of the two fiber
ends at the butt joint.

Use of thick-film technology in
device fabrication has several advan-
tages, Auracher says. Simple to
apply, this technique, together with
photolithographic methods, allows
both the curved boundary and the

channels in the foil to be made in
just one production step.

What’s more, the fabrication tech-
nique fulfills the requirements im-
posed on fiber alignment accuracy.
The fiber ends at the joint can be
made to line up with a % 3-microm-
eter accuracy.

Finally, a high coupling effi-
ciency is also obtained. With labora-
tory-type tapping elements in which
two 100-um-diameter fiber ends are
laterally displaced by 25 um, a
coupling efficiency of 74% is ob-
tained. This means that the losses in
the butt joint are only 26% or 1.3
decibels.

Fabrication. Although Witte re-
ported on the tapping structure
about a year ago, it was only
recently that the two researchers
produced miniature devices of op-
timized design and high reproduci-
bility. The fabrication technique
starts out with a light-sensitive
plastic foil as thick—about
100 um-—as the fiber diameter.

Laminated to a fused-quartz sub-
strate, the foil is exposed through a
mask in conventional photolitho-
graphic methods. A single process
produces both the fiber channels and
the curved boundary in the foil. To
complete the element, the fibers are
pressed into the channels, which are
just a bit narrower than the fibers
for a tight fit. d
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FROM /\LAMBDA
THE INDUSTRY’S BROADEST LINE
OF VOLTAGE REGULATORS

THE WORLD’S FIRST
MONOLITHIC 5A, 5V, 50W
VOLTAGE REGULATOR

Actual size

LAS 1905

Compare these specifications of Lambcda’s new 5 amp monolithic voltage regulator

/A LAMBDA NATIONAL
LAS 1905 NO COMPARABLE UNIT

PARAMETER MIN MAX MIN MAX UNITS
Regulation-Load 30 mV
Ripple Attenuation 60 dB
Temperature Coefficient 0.03 %Vo/°C
Output Noise Voltage

(BW 10 Hz - 100 KHz) 10 uV rms/V
Thermal Resistance

junction to case 0.9 °C per watt
Current Limit Protection Yes -
Thermal Overload Protection Yes =
Safe Area Prqtection Yes -

100% burn-in under-load Yes —




ALAMBDA LAS 1905
5 VOLT, 5 AMP, 50 WATT
MONOLITHIC VOLTAGE REGULATOR
TO 3 PACKAGE

OUTSTANDING FEATURES

[0 Guaranteed input-output differential — 2.5V @ 5A O 100% Burn-in under load

O Lowest thermal resistance — 0.9°C/watt O Guaranteed temperature coefficient 0.03% V,/°C
(more usable output power)

O Internal current limit and thermal shutdown 0} Guaranteed ripple attenuation 60dB

0 Guaranteed load regulation at 5.0 Amp — 30mV [ Safe area protection

FUNCTIONAL BLOCK DIAGRAM

INPUT (PIN 11

—

SAFE AREA
PROTECTION
L

i

| cunrent
LIMITING
AMPLIFIER
OUTPUT (PIN 21

L

THERMAL

1
025K
OVERLOAD | — {OEPENOS ON V_ }

VOLTAGE
REGULATION
AMPLIFIER |

_

b

REF

1Kk

COMMON IPIN 3 & CASE)

PACKAGE OUTLINE DRAWING AND PIN CONNECTIONS

PI_N FUNCTION 0.83 b—%zg—..‘
Do 8 N
3 COMMON ICASE) 0.144 i OidLes !
1.030 5706 — — |
A S 4)
gg %ansngg / | * T ' - \ MTG f 0_4‘0 - ] —"8.%
| 0.525R MAX 0.083 o v “BASE _10‘30 1 s l .
b——1.525 MAX - o038 o
- 3 (CASE)
PRICE LIST
QTyY QTyY QTyY QTY QTy QTyY QTy QTy
MODEL 1-24 25-49 50-99 100-249 250-499 500-999 1000-2499 2500-4999

LAS 1905 $14.00 | $12.50 | $11.75 | $11.25 $9.50 $8.40 $7.40 $6.85




Performance Specifications
5 amp positive regulator

The LAS 1905, a three-terminal positive voltage regulator, is designed for applications requiring a well regulated output
voltage for load currents up to 5 amperes. The monolithic construction of the integrated circuit permits the incorporation
of current-limiting, thermal shutdown, and safe-area protection on the chip providing protection for the series pass transis-
tor under most operating conditions. A low-noise temperature-stable diode reference circuit is the key to the excellent
temperature regulation of the circuit. A very low output impedance ensures excellent load regulation. A hermetically
sealed copper TO 3 package is used for high reliability and low thermal resistance. The pin connections of the devices are
the same as the LAS 1500, LAS 1400 and LM 323K series thus allowing existing designs to be up-graded to 5 amperes
without layout or wiring changes.

LAS 1905
TEST CONDITIONS TEST LIMITS
PARAMETER SYMBOL Vin lo Ty MIN MAX UNITS
Input Voltage . . . . ..... VING « v coee e ... 10mA. .. ..... 0-125°C .. V_+25V... 30...... .Volts
Output Voltagef?) . . .. .. L NEEEEEE VitoVy.. 10mA t0 5.0A. . . 25°Cc .. 0951V |(2), 1.08IV_| . .Volts
input Output o
Differential. . . ... .. .. VIN'VO ........... 50A . ....... 0126°C .., 25 ....... 25. ..., .Volts
QOutputCurrent . . . .. ... Io ........................... 25°C . ..o 5.0..... .Amps
Standby Current . .. .. .. Q. « v Vi o 25°C .. 65 ....... 20...... .mA
Standby Current Change o
withinput . . ... ..... Alg ..... VitoVa. . 10mA. . ... ... 25C .. ..o 1.3.... .mA
Standby Current Change o
with Load . ... ...... Alg. ... .. 2 R 10mA to 5.0A. . . 25°C .. 1.5, .... .mA
Maximum Current o
Limit . v e e ILIM - - - - - S R R 25°C ..o 6.5.. ... .Amps
Short-Circuit o
Current. . . .. ... .... ISEREEEEE 365 6 6000000000000 2 D C R Ry 20..... .Amps
Power Dissipation{4) . . . . . (5} 606 600006000000 00000000000000006000c806006a00ca 50...... .Watts
Tihermal Resistance °
Junction-to-case. . . .. .. RGJC ............................................ 09 .... .CperWatt
Storage Temperature . . . . . 3 00 0000000000000 00000000000a000000a0 65 ...... +150. .. ... fc
Maximum Operating o
Junction Temperature . . . T . . . . ... ittt ittt it i i 65 ...... +135. .. ... .C
Regulation-Load (3}, . . . .. (REG)L ... V_+5V .. 10mAto5.0A. .. 25°C . ... 06..... BV
Regulation-Linef®) . . . . .. (REG)|N. .. VqtoVz. . 3.0A . ....... 25°C .o 20 .... BV
Temperature Coefficient. . . T¢c . ..... Vi ... 01A . ....... 0125°C . .. .. .... ... 003.... .% v°/°c
Output Noise Voltage(s), . . VLR Vi ..., 01A . . ...... 0125°C . . .......... 10...... MVrms/V
Ripple Attenuation., . . . . . RA « v v Vi ... 20A . ....... 0125°c .. 60(®), ... ... ... ... dB
() V=V +3V,V, =V +10V,V_ =V _+12V (4) Derate above T = 90°C @ 900mW per °C
(2) Nominal output voltages are specified under ordering (5) Specified in uVrms/volts output
information BW =10 Hz — 100K Hz
(3) Instantaneous regulation, average chip temperature (6) Ripple attenuatlon is specified for a
changes must be accounted for separately 1 Vrms. 120 Hz input ripple.

Operational Data
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ALambda staffed sales and service offices

MID-ATLANTIC REGION
Metville, New York 11746
515 8road Hollow Road
Tel 516-694 4200
TWX. 510-224.-6484

Long Island, N.Y.; New York, N.Y.;
Northern New Jersey
Tel. 516-694-4200

Delaware; Eastern Pennsylvania;
Southern New Jersey
Tel. 215-279.5644

Maryland; Dist. of Columbia;
Northern Virginia
Tel. 703-451.9340

Southern Virginia;
North & South Carolina;
Alabama; Georgia:
Tennessee; Mississippi
Tel, 704-542-1991

NORTH-EASTERN REGION
Lexington, Massachusetts 02173
2 Militia Drive
Tel. 617 8618585
TWX: 710-326-7558

Rochester, New York
Tel. 716-454.6770

Poughkeepsie, New York
Tel. 914.297 4800

SOUTH-WESTERN REGION

Dallas, Texas 75231
6950 Winchester
Tel 214 3415130
TwX 910-861 9048

Houston, Texas
Tel 713464 6554

Oklahoma
Tel Enterprse 2 183

Largo. Florida
Tel. 813596 5151

MID-WESTERN REGION
Arlington Heights, lIl. 60005
2420 East Oakton St., Unit Q
Tel. 312 593 2550
TWX 310 222 2856

Minneapolis, Minnesota
Tel 6129356194

Cleveland, Ohio:
Western Pennsylvania
Tel. 216-585 7808

FAR-WESTERN REGION
Carson, Calif. 90746
20601 S Annalee Ave

Tel 213-537-8341
TWX 910-346-7649

Phoenix, Arizona
Tel 602996 1010

NORTH-WESTERN REGION
Sunnyvale, California 94086
599 N Mathilda Ave . Suite 210
Tel 408 738 2541
TWX 910 339 9243

INTERNATIONAL

Lambda Electronics Corp Export Dept
515 Broad Hollow Road
Melville, N Y 11746
Tel 516 694 4200
TWX 510224 6484
Cable. Lambdatron, Melville, N Y

ENGLAND
Lambda Electronics
Abbey Barn Road Wycombe Marsh
High Wycombe, Bucks HP 11 IRW
Tel High Wycombe 36386 7 8
TwX 837153
Cable VEELAM HIWYC

CANADA
Veeco Lambda Ltd
100C Hymus Blvd
Pointe Clawre, Quebec H9R 1E4
Tel 534.6976520
TwX [610.822.3023

Veeco Lambda Ltd
P O Box 501, Postal Station K
Toronto Ont . M4P 2G9
Tel 416486 0794

EL
IsSLAMBDA ELECTRONICS LTD
85 King Solomon St
Tel Aviv, Israel
Tel 240672
TWX 032470 COIN(IL) LAMBDA

FRANCE
Lambda Electronique S A
Route de Grivery
91 Gomet: te Chatel
Address Postale BP 77 91403 Orsay
Tel 0121487

JAPAN
Pan Electron Inc
1 Higashikata Machi, Midon Ku
Yokohama, Japan
Tel 0454718811

LAMBDA MANUFACTURING PLANTS
Melville, N.Y.
Plant 1 515 Broad Hollow Rd.
Plant Il 1770 Walt Whitman Rd
Reynosa, Mexico
Corpus Christi, Texas
121 International Dr

GERMANY
Lambda Netzgerate GmbH
Lindenstrasse 93
D 7590 Achern 1%
Tel 078415527
Telex 752209 Lake O

DESIGNED, DEVELOPED
AND MANUFACTURED BY

A T.AMBDA
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; *DownioW’ﬁ'ls now uﬁ *"
Reports of the death of Main Street U.S A. are
““greatly exaggerated. All across the country, bold and
imaginative programs spearheaded by architects are
rescuing our hometowns’ downtowns from decay.

Blighted structures are being reborn as sound and
often innovative housing and business places. Entire
districts are being restared and protected. Our
architectural heritage is being saved.

Best of all, people are going downtown again,
bringing with them a revitalization of commerce and
industry, a resurgence of social contact.

Recently Architectural Record reported on the
revitalization programs of eight representative small
towns and medium-sized cities. Spelling out how
community leaders, architects and urban planners ;
brought new life and hope back to their hometowns, this
comprehensive report became a blueprint for other
localities. All of these efforts are creating new options for
people, creating new ways of living that people feel
comfortable with.

Tangible social benefits such as this clarify the role
that McGraw-Hill magazines have played for many years.
That of reporter, fact-finder, educator, and some-
times, conscience.

McGraw-Hill Publications Company, 1221 Avenut;
of the Americas, New York, N.Y. 10020. q

McGraw-Hill Magazines
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The P400

makes excuses

A new product comes
on line and the circuit boards
start piling up. This is when the
excuses begin:

"l can't get near the
computer.”

"I need more programmers.”
"I just got schematics last
week.”

“I need five more
test programmers.”

It's a difficult time for a test
engineer because the success of
an important product can hang
in the balance.

“l just got schematics
last week.”
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But Teradyne’s P400 Auto-
matic Programming System has
changed all that. Used with L100
series test systems, the P400
creates the entire test program

“These hoards are too
comglex to test.”

¢

automatically. It gives you all
input patterns, provides all diag-
nostic data, and resolves all races.
It cuts programming time from
weeks to days. And it does it all
without tying up the computer
on your production tester or in-

creasing your programming staff.

Suddenly, new programs can
be ready on time, even in the
face of the tightest schedules.
And even for the most complex
boards.

o

bsolete.

Just asimportant, the P400
spares you all the boring work it
usually takes to deliver new pro-
grams. You get typically better
than 95% fault coverage simply
by using the telephone to access
a large computer containing the
P400 software.

“Programming these

boardZa (deleted)!”
4
H5

The P400 Automatic Pro-
gramming System.

Now there's no reason for
being late.

And we think that's the way
you want it.

“We'll have those
programs on time.
That’i rght. On time.”

{7
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East Germans press components work

Emphasize technological self-reliance in sophisticated

electronics while exporting 60% of their production

by John Gosch, Frankfurt bureau manager

Ask East German electronics offi-
cials what characterizes their indus-
try and they will most likely cite the
large volume of exports and their
various efforts to be self-reliant in
technology.

Self-sufficiency is demonstrated
by development of microprocessors
and other advanced components, as
well as by a strong native computer
industry. Official figures bear out
the significance of exports. Of the
total production in communications
and related equipment, about 60%
goes abroad. The figure for office
machines is well over 50%; for auto-
mation and control equipment, about
55%.

With East Germany firmly in the
Soviet economic sphere, the bulk of
shipments goes to the other members
of Comecon: the Soviet Union,
Poland, Czechoslovakia, Hungary,
and some other Eastern Bloc coun-
tries. The Soviet Union, by far the
biggest electronics consumer in the
East, takes the bear’s share of East
German foreign deliveries.

All this has helped East Germany
become the No.2 electronics pro-
ducer in the Socialist world, trailing
only the Soviet Union. And the East
Germans expect to keep that posi-
tion at least through the end of this
decade —when, according to some
knowledgeable West German ob-
servers, Poland will start overtaking
East Germany both as an electronics
user and as a manufacturer.

To value East Germany’s elec-
tronics output in dollars is difficult.
(Complicating matters are the dif-
ferent exchange rates used at home
and abroad.) But most sources agree

This article is the first in a series that will examine the
electronics industries of the nations of the Eastern European
Bloc, or Comecon.
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Checking it out. At VEB Robotron-Elektronik in Dresden, EC2640 central processing units
undergo tests. East Germany's computers mesh with those of others in Comecon.

that production by the country’s
combined electrical and electronics
industries in 1974, the latest year for
which they have figures, was worth
about $8 billion. According to esti-
mates from a large West German
firm, domestic consumption by elec-
trical and electronic products in
1975 was close to $5 billion.

As do other Eastern Bloc coun-
tries, East Germany works according
to five-year economic plans. The
current plan, which runs through
1980, again gives top priority to the
electrical-electronics industries. Out-
put is scheduled to increase 42%
during the 1976-to-1980 period. The
growth rate for communications and
electronic components is to be even
higher. Rising still steeper will be
production of data-measuring and
-control equipment, which will jump
between 60% and 90%.

“Progress in the electrical and

electronics industries depends on
developments in the components sec-
tor, particularly on developing and
putting into production highly inte-
grated solid-state circuits.” These
words, from Otfried Steger, head of
East Germany’s Ministry for Elec-
trotechnology and Electronics, give
an inkling of the key role.

Pointing up the efforts East Ger-
many is making in this sector is the
development of a large-scale-inte-
grated microcomputer. This *‘makes
the GDR the Socialist bloc’s second
country, after the Soviet Union, to
have such device,” says one East
German engineer.

Built on 8-bit cPu. Developed at
veB Funkwerk Erfurt, the system is
built around an 8-bit parallel central
processing unit, a device fabricated
in p-channel metal-oxide-semicon-
ductor silicon-gate technology. Ex-
ternal to the CPU are a static 2,048-
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bit read-only memory based on
metal-nitride-oxide-silicon tech-
niques and a dynamic 1,024-bit
random-access memory also using p-
MOs silicon-gate technology.

[llustrating East Germany's
strength in electronic components
quantitatively is a 1975 production
level of nearly $946 million—almost
13% higher than the previous year’s
output. As expected, the increase for
semiconductors was even steeper —a
hike of about 19%.

One sector in which the East
Germans are considered Bloc pace-
setters is communications. Exem-
plifying their expertise are auto-
matic telephone switching centers;
capacity frequency-multiplex
systems with low- and high-channel
capacities; microwave gear for tele-
phone, television, and radio trans-
missions; and pulse-code-modulation
systems.

Some 18 facilities, backed by the
efforts of the Institute for Communi-
cations Technology in East Berlin
and several technical universities,
turned out an estimated $750 million
worth of equipment last year. An-
nual growth of communications
equipment production has been be-
tween 8% and 10% in recent years.

The current economic plan calls

On the tube. This Robotron PBT4000 CRT
display terminal utilizes a microcomputer. It
is made by VEB Kombinat Robotron.

T 4000

for a considerable expansion and
modernization of its services. By
1980, about 200,000 telephone sub-
scriber lines are to be added, and the
degree of automation in long-
distance dialing is to be raised to
93%. More frequency-multiplex
systems, mobile- and stationary-
radio communications services, and
data-transmission links are to be
installed.

But the bulk of the business will
once again come from abroad.
Direct exports account for about
60% of production, says Manfred
Tietze, director general of the
36,000-worker communications and
related measuring-equipment indus-
try. On top of that come indirect
exports, as defined by sales of hard-
ware to domestic systems makers
who ship their products abroad.

Comprehensive. One reason for the
communications industry’s success
abroad is that *“we can offer
customers comprehensive system so-
lutions — from project planning and
design to equipment installation and
commissioning, including mainte-
nance,” Tietze says. This turnkey
approach has won the East Germans
a number of substantial contracts
abroad. For example, there are the
installation of some 140 large and
small phone exchange systems in
Cuba, the construction of local and
trunk exchanges for more than 3
million subscribers in the Soviet
Union, and similar projects in Egypt,
Iraq, Vietnam, and elsewhere.

The export refrain continues with
the electronic-office-equipment and
small-computer makers. Well over
half of last year’s $800 million
output last year wound up on foreign
markets, says Gunther Weber, who
heads East Germany’s efforts in the
field. Earlier this year, the Russians
ordered about $180 million worth of
small data-processing and office
equipment—the largest order they
ever placed for such gear in East
Germany.

The task of building office equip-
ment belongs to VEB Kombinat
Zentronik, a 40,000-employee com-
bine with eight member firms.
Among Zentronik’s chief products
are invoicing and accounting ma-
chines, data-collection systems, in-
put and output peripherals, word
processors, and drafting equipment.

A recurring goal of the economic
plans is raising productivity — this
year, the goal is a 6.3% hike over the
1976 level. And because it has a
labor shortage, East Germany must
rely on computer technology and
automated production in as many
industries as possible.

Computer activities are closely
meshed with those of other Comecon
members, and intra-Bloc coopera-
tion has resulted in a unified series
of central processors characterized
by standard interfaces permitting
the use of common peripherals. In
this series, called ESER, all computer
models built by the Soviet Union,
Poland, Hungary, Bulgaria, Cze-
choslovakia, and East Germany are
upwardly compatible.

Under the ESER program, East
Germany builds the EC1040, a
third-generation 1,024-kilobyte mul-
tipurpose system that is capable of
handling 380,000 operations per sec-
ond. Using transistor-transistor
logic, the system has a cycle time of
0.9 microsecond and an access time
of 0.45 us.

In consumer electronics, the in-
dustry has its job cut out for itself:
satisfying the population’s craving
for television sets, stereo equipment,
and other entertainment products.
Demand for certain items is enor-
mous. There are plans to more than
double the output of color Tv sets
this year to close to 200,000.

As for black-and-white receivers,
the industry faces pretty much the
same problems as do producers in
the West—declining sales as more
and more people become set owners.
For a population of about 17 million,
the saturation for black-and-white
models has reached more than 90%,
industry officials say. However, with
only 10% to 15% of East German
households having color Tvs, the
slack in monochrome receiver pro-
duction will be more than taken up
in the coming years by color sets.

In technology, the country’s set
designers are not doing badly at all.
Following the practice of their West
German counterparts, they have
turned to modular design techniques,
are incorporating ultrasound remote
control, and are making abundant
use of integrated circuits—all to
streamline receiver production and
ease viewer control. O
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1. Characterize phase lock loops.
2. Generate digital phase modulation.
3. Program signals 10kHz to 2600MHz.
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2. A QPSK phase modulation signal is shown with 1 MHz
clock rate and 50 dB carrier null

1. A complete Bode Plot of a phase lock loop can be
generated with 8660C phase modulation capability.

42 3. 8660C Synthesized Signal Generator uncer
9 9825A Desk Top Computer Control provides
tully programemed signals from 10 kHz to 2600
M4z with AM. FM, phase or pulse modulation

Look how the HP 8660 Synthesized Signal
Generator makes a lot of things easy. Its phase
modulated signals allow you to test a wide
variety of phase lock loops in their closed loop.

164-2 show how to program the 8660A/C for

automatic test systems or signal simulation.
The versatile 8660A/C Synthesized Signal

Generator and its family of three RF output

0470¢€

operating condition. And low frequency drift
gives good results even with narrow band
PLLSs. We've discussed it in detail in our
Application Note 164-3.

You can use the HP-86634-35 Modulation
Sections with their analog phase capability to
generate discrete phase states for binary and
quadra-phase shift keyed (BPSK & QPSK)
signals. Such signals will prove valuable for
applications such as communications receiver
testing. military secure links and time domain
multiple access satellites. Our Application
Note 164-4 tells how to build the simple
interface circuit.

You can also use it as a programmable
signal simulator. Application Notes 164-1 and

plug-ins (10 kHz to 2600 MHz) and 5> modula-
tion plug-ins (AM. FM. #M. and pulse modu-
lation) are made even more valuable with the
information in these application notes:

AN [64-1 BCD Programming

AN 164-2 Calculator Programming

AN 164-3 Phase Lock Loop Testing

AN 164-4 Digital Phase Modulation
Circle the appropriate bingo number., or contact
your nearby HP field sales office.

HEWLETT w PACKARD

507 Page Mill Road. Palo Alto, Califorra 94304

5 For assistance call: Washington (301) 948-6370, Chicago (312) 255-9800, Atlanta (404) 955-1500. Los Angeles (213) 877-1282

Circle 66 For AN 164--1
Circle 67 For AN 164-2

Circle 185 For AN 164-3
Circle 186 For AN 164-4
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Industrial electronics

Energy-control systems
makers watch utilities

by Raymond P. Capece, Computers Editor

If anyone should be viewing the
future with unalloyed optimism, it is
the maker of systems that control
cnergy use in buildings. “The beauty
of the whole energy-management
market is that everyone benefits,”
says Roy V. Gavert, marketing vice
president of Westinghouse Electric
Corp.’s Industry Products division.
“It opens up a whole new selling
opportunity for the manufacturers, it
offers a customer significant savings
on his fuel bill, and from a world-
wide aspect, it conserves precious
fuels.”

For manufacturers selling into this
$50 million-a-year market, impend-
ing changes in utility billing methods
may prove to be still another plus.
The reason is that energy-manage-
ment systems base savings to users
not only on reduced fuel consump-
tion, but also on using the billing
schemes of utilities to their own
advantage —in some cases meaning
savings in fuel bills ranging from
12% to 20%.

There are two basic billing
schemes, though they may be com-
bined. One is peak-demand billing,
the other time-of-day billing.

Highs and lows. Peak-demand bill-
ing bases the charge per kilowatt on
a peak power level the user has
reached at some time in a particular
period. Such billing is often subject
to a “ratchet” effect: the customer
may be paying peak-level rates for
six months or more, even though he
uses far less average power.

One municipally owned utility in
southern California ratchets the cost
for as long as 11 months—which is
why the Anheuser-Busch Inc. brew-
eries in Anaheim, Calif., installed a
management system. Based on an
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IBM System 7 computer, it lowered
the brewer’s peak demand level by
700 kw and lopped $1,400 off the
top of the monthly bill. Says Marvin
Port, assistant plant engineer at
Anheuser-Busch: “The system saves
us about $3,000 each month overall,
and so our savings on demand
charges is about equal to our savings
on consumption.”

Less with more. The premise is
that a firm can actually save money
while still using the same amount of
electricity —but at different times
and by watching those peaks. But
here is where that worrisome change
comes in. Port says the utility
company will soon switch to a time-
of-day billing system that will have
only two rates—daytime and night-
time—and this means the elimina-
tion of demand charges along with
the savings on them yielded by
management systems. In the case of
Anheuser-Busch, that means half of
its overall savings. But throughout
the rest of the country, the move is to
time-of-day billing with demand
charges still included.

Particularly hurt by higher day-
time rates are retail businesses,
which cannot shift operations to
night hours. That is why such
systems makers as Westinghouse are
looking to stores and small busi-
nesses, particularly supermarkets,
which they see as a potential half-
billion-dollar market.

Makers of the large systems—
those selling for at least $100,000—
see a bull market. They expect it will
be easier to sell their equipment as
utility rates increase and billing
schemes change, since installations
would pay for themselves in two
years or less where it once might

Control center. Pilot-light module of Delta
1000 from Honeywell provides plant
managers with means of controlling energy
use right in the equipment room.

have taken five or more to build up
enough savings.

But though billing changes come
and go, prospective users of energy-
management systems still may select
from a wide range of options, Large
management systems like Anheuser-
Busch’s are suited to centralized
control systems, where one computer
is managing up to a dozen or so
buildings. Federated Department
Stores Inc., which encompasses 20
divisions including Bloomingdale’s,
Abraham & Straus, Filene’s and
others, is managing 50 stores on four
1BM System 7 computers.

Stores separated by a few miles
are tied in over phone lines, though
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they are powered individually so that
no loads are shared by any of the
separate buildings. At the other end
of the scale, Federated has installed
smaller stand-alone systems in stores
that are too spread out for central
management. In stores in New York
City, including Bloomingdale’s and
Abraham & Straus, Federated has
installed microprocessor-based
systems from csL Industries, a
privately owned company in Rock
Island, I11.

csL, with a few thousand installa-
tions, has the greatest number of
management systems in the field,
claims its executive vice president,
Jerry Montrose. Among its custom-
ers are J. C. Penney, Montgomery
Ward, Times Square Stores, and
Phillips — Van Heusen. The Monitrol
line of management systems from

Electronics /July 7, 1977

cSL uses an 8080 microprocessor and
reduces both consumption costs and
demand charges —the first by auto-
matic startup, shutdown, and load
cycling, and the second by antic-
ipating peaks and shedding loads
until the threat is over.

Not all makers of management
systems believe microprocessors are
flexible enough to handle an ever-
increasing number of parameters.
One is Joseph Ackerman, director of
engineering at Energy Control
Systems Inc., a privately owned
company in Atlanta, Ga. Using a
Hewlett-Packard 9815 desk-top
computer, ECS programs its systems
to adjust the air-conditioning as the
sun moves and monitor tempera-
tures, as well as to watch peak usage.

Sharing. Large computer systems
can have advantages. Honeywell
Inc.’s commercial division in Minne-
apolis, Minn., which makes the large
Delta 1000 and 2000 systems, has
incorporated fire alarms, inventory
control, and security —including
closed-circuit television —into onc
centrally located processing unit.
And Honeywell’s time-shared man-
agement system, called BOSS, can be
used without a large capital invest-
ment for as little as $1 an hour.

Westinghouse Electric Corp. is
involved in three areas of manage-
ment, spanning a range from simple
controllers on the low end to indus-
trial energy management, which is
more a utility type of control.

But aside from supplying control
gear to original-equipment manufac-
turers, Westinghouse, unlike Honey-
well, has steered clear of building
management, which includes air-
conditioning, ventilation, and so on.
Rather, its Industry Systems division
is involved in the utility end of
management, an area that requires
quarter-million-dollar control
systems and that proves highly prof-
itable for the Pittsburgh, Pa., divi-
sion. And Hewlett-Packard Co. has
adapted systems used in its own
plants for sale to others.

Meanwhile, according to Roger
Feulner, marketing manager at
Honeywell, the present $250 million
now invested in energy-management
systems for buildings is just the tip
of the iceberg. “For this market,” he
says, “it’s blue sky all the way.” O

CAPABILITIES DETAILED
IN NEW FOLDER

Updated folder describes Emerson &
Cuming, Inc. Research, Engineering, Man-
ufacturing, Customer Services and Publi-
cations. Standard products and sales
office listings included. Send for compli-
mentary copy.

Circle 68 on reader service card
STRUCTURAL-ELECTRICAL
SYNTACTIC FOAM

ﬂ !

ECCOSTOCK GT-22
Density, Ibs./cf (g/cc) 23(0.37)
Flex. Strength, psi (kg/sq. cm) 6,000(420)
Water Absorp. Nil
Dielectric Const. 1.46
Loss Tangent 0.006

Circle 69 on reader service card

NEW LITERATURE ON
ONE-PART EPOXY SYSTEMS

. o Dy s
ECCOPRIME one-part products provide
most of the properties of standard E&C
resins, adhesives, and coatings, and they
can be used directly from the container,
without weighing, measuring, or mixing.
A new four-page illustrated folder lets
you select from up to sixteen systems.
Each offers improved convenience, accu-
racy, and speed when you use epoxies
for casting, potting, bonding, sealing, or
coating. Send for a free copy.

Circle 191 on reader service card

EMERSON &
GUMING, INC.

CANTON, MASSACHUSETTS 02021 U.S.A.
Manufacturing at Canton, MA, Northbrook  IL. Gardena, CA. U S.A
Scunthorpe, ENGLAND. Oevel. BELGIUM, and Kuriyama, JAPAN

Sales Oftices in Principal Cities
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Computers

Europeans discover the old kit bag

Despite high prices, personal-computer shops are opening
in hopes of big sales to small companies

by Arthur Erikson, Managing Editor, International

For a variety of rea-
sons, including much
higher prices, West-
ern Europe has fewer
builders of electron-
ics kits than the
United States. All
the same, a few har-
dy entrepreneurs in
Great Britain and on
the Continent have
started marketing
personal computers,
which is about as far
as you can go with
electronics-oriented
kits.

While the U.S.
market includes a

Entrepreneurs. Gordon Ashbee, left, and John Burnett direct Computer Work-
shop in London. Opened last summer, it is Europe's first hobby computer shop.

small market in per-
sonal computers in
West  Germany.
Anyway, that is the
judgment of Wolf-
gang Weckler, who
heads Data Logic
Computer GmbH, an
eight-person outfit
operating out of a
two-story house in a
suburb of Frankfurt.
Nonetheless, it is the
largest personal-
computer retailer in
the country at the
moment. Freight
costs, import duties,
and taxes—not to

great number of hobbyists [Electron-
ics, March 31, p.89], these Euro-
pean retailers of mainly U. S.-made
personal computers believe they can
focus on small businesses and orga-
nizations that cannot afford a con-
ventional computer. Though no one
has any real fix yet on the size of the
market, a safe guess is that it has
already reached several million dol-
lars a year.

So big is the potential, in fact, that
the American suppliers see Europe
as a major potential outlet. “Our
long-term goal is to have between
35% and 40% of sales outside the
United States,” affirms William
Millard, president of Imsai Manu-
facturing Corp., San Leandro, Cal-
if., one of the first into the field. J.
David Callan, vice president and
general manager of Pertec Comput-
er Corp. of Los Angeles, estimates
that Europe eventually will account
for 25% of the sales of its Altair
machines. (Pertec recently acquired
MiTS Inc. of Albuquerque, N. M.,
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which builds and markets them and
is changing the name of the opera-
tion to Altair.) Southwest Technical
Products of San Antonio, Texas, and
Ohio Scientific Instruments of Hi-
ram, Ohio, plan to score strongly in
Europe.

Britain. One thing seems sure: the
market in Europe will differ consid-
erably from that in the U. S. “Your
European hobbyist is not a 14-year-
old, but a 45-year-old business man-
ager,” says Gordon Ashbee, who
opened Western Europe’'s first retail
outlet, the Computer Workshop, in
London last summer. Typically, he
finds, the business manager takes a
personal computer home to play with
and winds up taking it into his busi-
ness. Ashbee likens the invasion of
businesses by microcomputers in
Europe to that mounted by minicom-
puters in the U.S. just a few years
ago.

West Germany. Relatively high
prices are the main reason behind a
“very hesitant”” mood in the still-

mention middlemen —make list
prices for microcomputer systems
much higher than in the U.S. A
lesser drawback, in Weckler’s opin-
ion, is the lack of assembly instruc-
tions in German. Many Germans
speak English, so that lack is not as
crucial as as it is in some other coun-
tries.

Despite the drawbacks, the West
German personal-computer market
is “‘around 5% to 6% of the present
U.S. market,” Weckler guesses.
Though it has got off to a slow start,
the market could gather enough
momentum in the next two years or
so to reach the kind of growth rates
that now prevail in the U.S., he
feels. There are grounds for this
belief. Altair, for example, is talking
to possible European partners about
setting up jointly owned retail stores.
Imsai, taking a measured approach,
set up a bonded warehouse in Frank-
furt last fall and followed up by
opening a sales office this spring.
“We will start producing parts of
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Analog Devices has named

us the second source for these
linear CMOS circuits:

The broadest selection of linear CMOS switches, multiplex-
ers and converters used to be available from only one company—
Analog Devices. Now you can get identical CMOS components
from us.

We've become the second source for Analog Devices for a lot
of good reasons. Like specs, functions and package options you
can’t find anywhere else. And CMOS—our brand of High-
Density CMOS—which insures the lowest power dissipation

available in linear ICs.
Multiplexers

e’re now

ananalo
forAnalo

Switches

+ 7510D!1 Quad SPST

(protected)
+ 7511DI Quad SPST
(protected)
+ 7512DI Dual SPDT
(protected)
- 7513 Dual SPST
(DG200 replacement)
+ 7516 Quad SPST
(CD4016A replacement)
+ 7519 Quad SPDT

(current steering)

If you’'ve used Analog

CMOS in the past, you'll find
* 7501 8 channels
+ 7502 4 channels

(differential)
+ 7503 8 channels

(inverted Enable)

+ 7506 16 channels

it easy to order pin-for-pin replacements from us. Our numerical
model numbers are identical, and our OEM prices are comparable.
And of course, we offer the same reliability and product perfor-
mance you’ve come to expect from Analog.

Check the tables for the linear CMOS you can get from us
today. Soon, more unique circuits will join the roster. Whether

(DG506 replacement)
+ 7507 8 channels
(DG507 replacement)

you’re a veteran user of linear
CMOS, or just now contem-
plating its merits, you should
know more about our respon-
sive second-source capability.
So let’s begin a dialogue about Analog today. Simply circle the
R.S. number, and we’ll send you more information about the
circuits listed here. We'll also give you an opportunity to request
detailed data sheets for the specific devices which interest you.
If your need is urgent,

contact Linear Marketing at MICRO
(408)247-5350. POWER
SYSTEMS

3100 Alfred Street, Santa Clara CA 95050

Converters

Digital-to-Analog

+ 7520 10-bit, Multiplying

+ 7521 12-bit, Multiplying

- 7522 10-bit, Multiplying
(buffered)

Analog-to-Digital
+ 7550 13-bit

(2's complement)
+ 7570 10-bit

(successive approximation)

Circle 71 on reader service card
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New sounds from an old case... A Series A1300
We've broadened our Series AI-300 line of panel mounted audio ¢ - Actual size
indicators to include some exciting new sounds. In addition to ' :

continuous and pulsing tones, you can now order these 5-15 vdc
units in hi-lo siren, whooper siren and electronic chime tones. L
Nine models . .. with .250"" (6.4mm) quick disconnect tabs . . . Optional No. b8301
85 dbA ... 5to 50 vde. Fits 1.125” (28.58mm) diameter Adapter Ring -
opening; adapter ring optional for larger openings. oG
For catalog and a demonstration, give us a buzz.

Where to buy an audio indicator for every need:

CALIFORNIA, COSTA MESA

MISSOURI, ST. LOUIS
MarVac Electronics

B. c..’VANcouvsﬂ' .
Olive Industrial Elec.

Deskin Sales Corp. 5 =

OHIO, COLUMSUS
Hughes Peters Inc,

projects®
uniimited

CALIFORNIA, SUNNYVALE
Pyramid Electronics

COLORADO, DENVER
Waco Electronics tnc.

MASSACHUSETTS, SHARON

NEW JERSEY, WAYNE
Gordon/Hornes, Inc,

NEW YORK, ROCHESTER
Ossmann Component Sales

OHIOQ, CINCINNATI

OHIO, DAYTON
NASCO
TEXAS, DALLAS

GARLAND
K. A, Electronics

ONTARIO, TORONTO
Deskin Sales Corp. 1 | |
ONTARIO, WILLOWDALE
Electro Sonic, Ing. H

QUEBEC, MONTREAL

3680 Wyse Road, Dayton, Ohio 45414
Tel. (513) 890-1918, TWX 810-450-2523

Distributors throughout the world,

Adcour

MICHIGAN, FARMINGTON
CMP Distributor Co.

Hughes Peters Inc. WASHINGTON, SEATTLE Deskirt Sales Corp, ‘ ’
Frank Jackson & Associates : !

OHIO, CLEVELAND PR
CMP Distributor Co. WISCONSIN, MILWAUKEE Ao 2 ‘
Taylor Electric Co.
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IRecord with Hewlett-Packard |

Hewlett-Packard XY’s-
when you need performance and reliability.

Hewlett-Packard builds precisely the right XY recorder for virtually every
kind of dara collection . . . with performance and reliability that lets you
capture dara just about wherever and whenever you want. .

HP PERFORMANCE: Includes the optimum combination of pen
acceleration and pen speed. Accelerations up to almost 10 Gs provide the
big advantage that lets you record small rapid changes in data.

HP RELIABILITY: Rugged design provides long life under tough
environmental conditions. Single mainframe castings in many models help
assure positive, permanent alignment. Autogrip electrostatic hold-down
puts a solid grip on the chart. And every recorder is supported by HP's
worldwide sales and service network.

Performance and reliability are recognized HP traditions—25 years
for XY's. And that's experience to draw from.

I

HEWLETT w PACKARD

1507 Page Mill Road, Palo Alto, Caifornia 94304

For assistance call Washington (301) 948-6370, Chicago (312)
/ 255-9800. Atlanta (404) 955-1500, Los Angeles (213) 8771282
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Probing the news

systems in Europe by the end of the
year,” maintains Imsai’s Millard.
Still another computer retailer in
West Germany that sees a spurt
ahead is Jack Davies, who runs Pan
Atlantic Computer Systems GmbH
of Darmstadt. He took on the exclu-
sive European distributorship for
Ohio Scientific just a year ago.
Davis figures he will have sold 1,000
systems by the end of 1977 and
expects to double that in 1978. Pan
Atlantic sells assembled computers,
building them mainly with parts
from the U.S. but with printed-
circuit cards made in Germany.
“The major market is schools,”
says Davies, who is also a computer
consultant to the school system that
the U.S. Department of Defense
runs in Europe for 105,000 students.
Because prices are a shade too high
for European hobbyists, he is pro-
moting computer clubs in Germany,
France, Switzerland, and Austria. In
a further bid to hype the market—
and his own turnover as well—
Davies air-freights from the U.S.
most of the leading personal-
computer magazines and peddles
them to European subscribers.
France and Switzerland. As the
market grows, so does the list of
personal-computer retailers. In June,
an Englishman named John Varley
started selling Southwest’s products
in France and Switzerland under the
name CoOl Systems. His outfit is
loosely associated with a West
German group called Computer Or-
ganization International, which cen-
tralizes purchasing for outlets in
Germany, France, and elsewhere.
The latest group to set up shop in
France is a small company called
Sigmatronics. Company president
Oliver Puyplat insists the Computer
Boutique he is to open early this
month in Paris is just the first store
in what will one day be a chain.
Puyplat joined forces for the venture
with Andrew Seligman, a 22-year-
old American business-school stu-
dent who has lived much of his life in
France, and expects to do some
$400,000 of business during the first
year selling Southwest, Imsai, and
Digital Group hardware and that of
two French firms, MCB and Serel. [
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Now! AG-drive
character plasma displays
with inherent memory
from Fujitsu.

——

Fujitsu plasma display —==
urits are tops when it
ccmes to resoling
today's character dis
play problems. That's :
bezause Fujits 1s the i
only maker to offer ycu
AC-drive character ~—
plasma display units with inherert memory—and in hoth regular and se!f-shiit
models to meet virtuglly every need. What does this mean for you? Well, with
their AC-drive end inhe-ent memory functions, Fujitsu plasma displays carn retain
displayed information without the need for a buffer memory and refresh cycle;
thus, our units are more compact and easier 1o operate. Also, with inherent
memory, Fujitsu character displays are flicker free and brighter for improved
visualization that elim'nates operator eyestrain. Remember, Fujitsu plasma dis
play units are the answer to your character display needs Calf or write far more
information today.

Fujitsu Character Plasma Display Lineup

Display capacit Character Character
Wl (fha:,. X ﬁne) Y format size Display
PDUS1601R 16 1 S5x7 0.31" x 0.44"
PDUS1602R 16x 2 5x7 | 031" x0.44° | Selfshifttype
PDUA2004R 20x 4 S5x7 0.16" x 0.22""
 PDUB3208R 32x 8 7x9 0.14" x 6.18" Regular type
PDUB4012R 40 » 12 | 7x9 0.14" x 0.18"

Fujitsu, in addition to this table, has grapnic display unit (PDUGO0309R) using AC type ful'
matrix panel of 5.2 x 512 dots, each of 0.016" pitch for graphic application.

FUJITSU LIMITED

Communications and &lectronics

Head Office: 6-1, Ma:unouchi 2-chome, Chivocda-k., Tokyo 100, lapan Phone 03-216-3211 Telex: J22833
New York Office: 68D Fifth Avenue, New Yori, N,Y. 10019, US A. Phone: 212-265-5360 Telex: 23 234969
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Probing the news

Communications

Lasercom gliding
toward 1980s test

by Larry Waller, Los Angeles bureau manager

With minimum fanfare, Air Force
scientists are clearing a path to
doubtless the most advanced laser
communications system yet con-
ceived. Working first at Wright-
Patterson Air Force Base’s Avionics
Laboratory and now at headquarters
in El Segundo, Calif., a team from
the Air Force Space and Missile
Systems Organization is pushing
toward a late 1980 satellite flight
test of Lasercom, a space laser
communications system.

“In every sense it’s a trail-blazing
kind of program,” observes Samso’s
program director, Maj. Paul M.
Freedman, who has lived with Laser-
com from its beginning in 1971.
Objectives of the 405B program are
ambitious: a two-satellite system in
which laser beams will handle data
at the unprecedented rate of 1,000
megabits, or | billion bits, per

second. That is more than four times
the speed of present satellite
systems, which use radio frequen-
cies.

Here is the way Lasercom works:
a surveillance satellite S00 miles
above the earth beams its informa-
tion to a synchronous satellite stand-
ing 20,000 miles out. From that
synchronous satellite, the informa-
tion is beamed to an earth station at
Cloudcroft, N. M. Each satellite
houses a transmitting laser plus a
beacon laser, which lines up incom-
ing beams with high data-rate
receivers. Not only can Lasercom
carry vast amounts of data, points
out Freedman, but it is “highly
secure, immune to conventional jam-
ming techniques, and can be seen
only in a ground area 520 feet
across.”

However, “in 1971 not a single

Light touch. James D. Barry, left, and Maj. Paul M. Freedman with the laser they developed
for use aboard Lasercom, the Air Force space laser communication system due in the 1980s.
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Lasercom component was available
to meet specifications,” Freedman
recalls. The data rate alone was a
formidable goal, and the then state
of the art in laser technology, detec-
tors, and modulators could not come
close to the requirements, even in
bulky ground-based equipment.
Also, the system had to fit into a
satellite, operate reliably over thou-
sands of hours, and draw minimum
power. “Two hundred pounds and
250 watts was the goal,” he says.

Initially, what his team did was to
take existing equipment and
systematically set out to improve
its performance and lifetime. The
effort took place first in Air Force
labs, then, as feasibility improved,
through development contracts
awarded to companies. In 1978,
McDonnell Douglas Astronautics
East, St. Louis, was named prime
contractor. Others include Motorola
Government Electronics for elec-
tronics, Varian Associates for detec-
tors, and GTE Sylvania for the lasers.

Not surprisingly, some of the most
important improvements occurred in
the performance and life of the
lasers themselves. After an evalua-
tion showed the neodymium-doped
yttrium-aluminum-garnet type of
laser was the most likely to produce
the 1,000-Mb/s rate, Samso re-
searchers zeroed in on it.

In addition to reduced weight,
volume, and power, other considera-
tions were the delicate nature of
lasers and maintaining optical char-
acteristics and mechanical toler-
ances to 0.001 inch. So the Samso
group came up with a new laser
design and new methods for fabrica-
tion and assembly.

Two ways. Because of contrasting
operating environments of the two
satellites, different ways of aptical
pumping had to be used for the best
control of power consumption. On
the 20,000-mile-high synchronous
satellite, never in shadow, sunlight
itself pumps the laser.

To power the laser aboard the
low-orbit satellite, researchers have
improved a potassium-rubidium arc
lamp. The laser itself now performs
in the lab five times better than
anyone has done anywhere, accord-
ing to project scientists. This trans-
lates into a 250-watt input yielding a
330-milliwatt green mode-locked
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beam in 420-picosecond pulses. On a
constant-wave basis, output is 550
mw, and the lamp has lasted 4,500
hours. Also, the sun-pumped laser is
about twice as efficient as present
devices, producing a beam of 400
to 450 mw.

In testing over a simulated 25-
mile range, Samso achieved a signal
loss of 9 decibels on the lamp-
pumped laser and 12 dB on the sun-
powered version. “This is well within
specifications,” Freedman says. The
Nd-YAG laser weighs only 12 to 14
pounds; the goal is 10 to 12 Ib.

What would seem a major compli-
cation is space-to-space laser acqui-
sition and tracking of two widely
separated satellites. While the short
laser wavelength, 1.06 micrometers,
makes it possible to transmit large
volumes of data and focus into a 5-
microradian beam, the accuracies
required to line up two space
satellites and then retransmit to a
ground station are measured in |
microradian. That is akin to throw-
ing a strike at Busch Stadium in St.
Louis from the pitcher’s mound at
Wrigley Field in Chicago. However,
laboratory simulation with laser bea-
cons showed consistent acquisition in
from 3.5 to 20 seconds.

Flight test. As presently planned,
the Lasercom flight test system is
configured with each type of laser,
two modulators, diagnostic teleme-
try, and an 8-in. antenna. It will be
flown on one satellite, and the laser
beacon transmitters will communi-
cate with the ground terminal.

Lasercom technological fallout is
already starting. One is a dual-func-
tion laser that combines in a single
device the two lasers normally
needed on any single satellite—one
the beacon and the other the high
data-rate unit. Designers Freedman
and James D. Barry, senior scientist
on the program, estimate that it
could save about $500,000 per satel-
lite by eliminating one entire laser
and its associated thermal, electrical,
and mechanical support. Based on
the two-wavelength emission cap-
ability of the Nd-vaG laser with
intracavity frequency doubling, this
development came along too late for
the flight test package. But it will be
incorporated later and could have
applications in future ground Laser-
com systems.

Electronics /July 7, 1977

NORTH ATLANTIC

| SYNCHRO CONVERTERS

| with LSI's and 100 hour burn-in
« high reliability « best dependability
\ « low rate of retum.

LSI/85 SYNCHROTODIGITAL 785 DIGITAL TO SYNCHRO
10,12 or 14 bits Full 1.25 VA output at 60
4-minute accuracy at and 400Hz

3600°/second 10,12 or 14 bits

All standard Synchros and Slew speed 4000°/second
Resolvers 4-minute accuracy under
Type It Tracking — full load

no velocity lag All standard Synchros and

Resolvers >

\?.

CALL OR WRITE FOR "",.

COMPLETE SPECIFICATIONS. . L
Z—==5k

\ ko ;
\/
INORTH ATLAINTIC
industries, inc.

®m 200 TERMINAL DRIVE, PLAINVIEW, NEW YORK 11803
cable: noatiantic / twx: 510-221-1879 / phone: (516) 681-8600
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Space electronics

A new day dawns for
environment shoops

by Bruce LeBoss, New York bureau manager

With another Tiros-N-related con-
tract in hand, Rca Corp. is closer
to launching this new generation of
environmental spacecraft. Late last
month, the National Oceanographic
and Atmospheric Administration
awarded to RCA American Commu-
nications Inc. a one-year $768,000
contract for satellite communica-
tions support, with options for seven
additional years that could bring the
total to $3.1 million. The RcA satel-
lite communications system will be
designed to accommodate the in-
creased data flow expected when the
first Tiros-N vehicles are launched
next summer.

Designed and built by rRca Astro
Electronics division in Princeton,
N. J., for $83.4 million, the satellites
will carry more sophisticated sensors
than any  other  operational
meteorological spacecraft. They will
replace NOAA-S satellites of the 1TOS
series, also built by RCA. Their devel-
opers claim the new satellites will
greatly improve the data used for
weather forecasting, among other
services.

“The Tiros-N series satellites will
provide a greater amount of infor-
mation, more accurately, and at a
faster rate than does our present
satellite system,” says David S.

Johnson, director of NOAA’s Nation-
al Environmental Satellite Service.

The satellites, which the National
Space and Aeronautics Administra-
tion manages for NOAA, will achieve
their high performance with an
instrument payload weighing over
500 pounds.

The first two Tiros-N spacecraft,
now going through ground tests
before systems integration, carry six
data-gathering instruments. Besides
providing visible and infrared weath-
er imagery data of the earth and its
atmosphere, the instruments will
take atmospheric and sea tempera-
tures and water vapor soundings.
They also will measure proton, elec-
tron, and alpha activity surrounding
the earth. In addition, they will
gather data from balloon-borne and
ocean- and land-based weather-
sensing platforms that are at remote
locations.

One Tiros-N instrument, a four-
channel very-high-resolution ra-
diometer built by International Tele-
phone & Telegraph Corp.’s Aero-
space/Optical division in Fort
Wayne, Ind., “replaces two two-
channel scanning radiometers on
ITOS,” says George Barna, RCA’s
program manager.

Three other Tiros-N instruments
improve vertical sounding of the
atmosphere. One, a high-resolution
infrared sounder built by the ITT
division, provides 20 channels of
spectral coverage to produce tropo-
spheric temperature and moisture

Cornerstone. RCA's SCP-234 processor is
nerve center of Tiros-N's attitude control
system and commands the craft.

profiles —as compared with eight-
channel coverage from its ITOS coun-
terpart. A stratospheric sounding
unit, a three-channel instrument
made by Marconi Ltd. in England,
makes similar profiles, as does a
microwave sounding unit from Jet
Propulsion Laboratories in Pasa-
dena, Calif.

Also flying will be a solar environ-
mental monitor from Ford Aero-
space and Communications Corp. in
Palo Alto, Calif., and a data collec-
tion system from Dassault in France.
The data system measures proton,
electron, and alpha particle densities
in six bands and replaces the two-
band solar proton monitor on ITOS.

Complex processor. But perhaps
the most complex equipment to fly
on Tiros-N, says Barna, is the
manipulated information rate proc-
essor, which receives, processes, and
formats radiometer data into four
separate outputs for simultaneous
transmission to the ground. In addi-
tion to high-resolution picture-taking
data, the processor produces data for
limited and global area coverage,
and automatic picture taking.

The Rca-developed processor
weighs 11 pounds and consumes less
than 11 watts. Its 150-kilobit main
memory consists mostly of Texas
Instruments’ TMS 4060J 4,096-bit
n-channel metal-oxide-semiconduc-
tor dynamic random-access memo-
ries, and some 256-bit static RAMs.
Programs are stored in bipolar,
programmable read-only memories,
Intersil’s HM 7630 devices.

Tiros-N also will use complemen-
tary-Mos technology for the logic
circuitry and main memory of
another on-board computer, the
SCP-234, that serves as “the nerve
center for the attitude control system
and general command of the space-
craft, ‘eliminating the need for a
separate guidance computer,” Barna
says. Weighing 11.8 Ib and consum-
ing 5 w, the RcA SCP-234 has a
memory of 18,000 16-bit words.

To telemeter the weather and
environmental data gathered by the
sensors and processed or stored on
board the satellites back to earth,
RCA Americom in Piscataway, N. J.,
will build an earth station at
Wallops Island, Va., and a micro-
wave link between Suitland, Md.,
and an earth station at Goddard. [J
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CERAMIC CAPACITORS
]

See our complete catalogue in EEM Pages 317-335; and Gold Book Pages 103 to 121 or contact us directly
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SAY HELLO TO OUR MODEL 101. AND

Meet a new kind of instrumentation portable,
one so self-contained that all the calibration equipment
you'll ever need is built right in. Just press AUTO TEST and |

Honeywell’'s new Model 101 checks itself and
tells you what, if anything, needs adjustment. You can do |
a complete calibration in about half the usual time,
and do it with only a screwdriver or simple tweaking tool.
But don't think of the 101 as just a more portable
portable. Because it's also a more advanced lab system. &
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'~ Onethat comes with up to 32 data channels -wideband or intermediateband,
speeds from 15/16 to 120 ips, programmable selective track sequencing, and
large reels for up to 32 hours of recording time.

Compare the Model 101 with your present tape system and see what a difference
a microprocessor makes. For complete details, or for a demonstration of

the Model 101, contact: Darrell Petersen, Honeywell Test Instruments Division,
Box 5227, Denver,CO 80217.(303) 771-4700.

WE'LL SHOW YOU A BETTER WAY.

ey T n

Honeywell

Circle 79 on reader service card

- N = . ' = 0
. 3 s - . g - - . .
f - ‘(ﬁ L ) o = Idl_ F b
.




A new
directionin

microprocessor

design aids.

Introducing a software development
system that supports a variety of micro-
processors: first the 8080 and 6800,
then the Z-80*, with a wide selection to
follow. Assembler software for two
microprocessors is provided from
those available at the time of purchase,
and software for each additional micro-
processor may be purchased as an
option with a minimum of added
expense.

This feature alone means that you

can change direction without having
to make a major investment in a new
design aid. Choose a component on the
basis of its suitability for a particular
project, then, if it seems desirable,
switch to another for the next project.

*Available late summer 1977.

It also means that you don’t have to
relearn your software development
system each time you use a different
microprocessor chip. And that can
save valuable time.

The 8002 offers several other time-
saving features to ease the task of
program creation: a text editor that
simplifies software entry and revisions,
an assembler with macro capability,
and dynamic trace for software
debugging.

Since microprocessor-based pro-
gram creation and prototype design
typically go hand in hand, the 8002 also
offers three progressive option levels
for program emuiation and debugging,
prototype emulation and debugging,
and real-time prototype analysis.

The 8002 Program Emulation and
Debugging System, which adds an
emulator processor and software for

a selected microprocessor, enables the
developmental software to be run,
tested, changed, traced, and debugged
on the desired microprocessor. The

THE TEKTRONIX 8002
‘ MICROPROCESSOR
LAB




emulator microprocessor is identical
to the microprocessor in the designer’s
prototype; if the software is to be
executed on an 8080 in the prototype,
for example, an 8080 microprocessor
chip is used in the emulator processor.

The 8002 Interactive Prototype
Emulation and Debugging System adds
a Prototype Control Probe for a
selected microprocessor. With the
probe inserted into the prototype,
developmental software and hard-
ware may be tested, traced, and
debugged together.

Tne 8002 Reai-Time Prototype
Analyzer System adds real-time trace
and an 8-channel Analyzer Probe. At
this level bus transactions and events
external to the microprocessor may
both be monitored.

One final advantage: the Tektronix
name. Tektronix has always been
responsive to the instrumentation
n2eds of the design engineer ... and
the 8002 Microprocessor Lab is no
exception. Its ability to deal with a

number of different microprocessors,
its many convenience features for
software development, and its capa-
bilities for software/hardware debug-
ging, make it a unique design tool.

As a leading electronics instrument
company, Tektronix offers you a full
line of options and peripherals, from
the three 8002 option levels .. . . to
PROM programming facilities for the
1702 or the 2704/2708 MOS PROMs
...to aline printer and choice of
system terminals.

Backed by years of experience,
Tektronix also offers you a
rare commodity in the field
of microprocessor devel-
opment tools: tocal Field
Engineers and local service.
A nation-wide network of
Field Offices and Service
Centers is ready to help you
realize the full benefits of
the 8002.

For more information or a
demonstration of this new
software development tool,
write Tektronix, Inc.,

P.O. Box 500, Beaverton,
Oregon 97077.

For availability outside the U.S.,
please contact the nearest

Tektronix Field Ottice, Distributor,
or Representative.

The 8002...
with multiple
MICroprocessor
support.

Q ¥
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Tektronix

COMMITTED TO EXCELLENCE
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Reduce your vulnerability,
Specity Amphenol connector systems.

You'll get just the right connector.
Plus quality that makes you look good.

Waiting for the missing link in your product

—the connectors —can be more than

frustrating. A delay can leave you wide

open to the perils of lost business

and lost profits. So can less than
top-notch quality.

Relax. There are thousands and thousands of famous
Amphenol quality connector products. Many are avail-
able for prompt delivery from a close-to-you distribu-
tor. And even if you order a highly specialized
connector, you won't have to wait long. Just long
enough for us to give it quality worth waiting for.
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You get that kind of prompt availability in quality
connectors like those shown here. And a host of others
for consumer and business products, data and word
processing equipment, aerospace and military applica-
tions, nuclear power, telephony, and more.

We make much more available to you, of course.
From the constant stream of connector ideas we origi-
nate to the methods of termination. So bring your
connector problems to us. Just call us at (312) 986-2320
or write to: Ampheno! North America Division, Bunker
Ramo Corporation, Dept.A778, 900 Commerce Drive,
Oak Brook, tllinois 60521,

World Radio Histol
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Cut telephone key-set installation costs in half.
Witn Systern 66 cornector.zed red-fie-d back
panels. They're factory pre-wired.

our total design capability.

Radiation-resistant connectors for the nuclear
power industry. Our 206 Series tor containment
rooms. Features stzinless steel shells and crimp
Poke-Home® contacts.

Missile launcher connector-and-cable assembly
is important to the military. Used on an infantry
anti-tank weapon. this assembly s typical of

Microphone connectors that are \

quick to disconnect. Our QWIK-91
Series are efficient, easy to operate
and an attractive complement to
quality audio equipment.

of course. Stainless steel or

ensures performance to your
toughest design demands.

|

PC edged connectors that give
you the edge on cosls. A variety | -
from 143, 225, and 261 Series o
For solder, wire-wrap, and crimp snap
applications

The right idea
at the
right time.

AMPHENOL =2
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The big name is SMA’s. Amphenol,

beryllium copper. Built-in quality

@

-

1]






Digital introduces DECstation.

A big computer system

that's small enough for anyone.

Digital put an amazing LSI
version of the PDP-8 inside a
DECscope, added some ingen-
icus interconnecting devices and
created something new. The
DECstation. A complete com-
puter system big enough to do
all kinds of work and small,
simple and inexpensive enough
todoit foralmost anyone.

DECstation. A complete
computer system in disguise.
Itlooks like a terminal, but look
again. The DECstation has a
powerful general purpose com-
puter, a video terminal, a dual
diskette drive, and its own special
operating system. What’s more,
you can hook up two different
printers and a second dual disk-
ette drive. Then put the whole
thing in a mini-desk, and when
you're done you'll have the
smallest big computer you've
ever seen.

The Video Data Processor.
It’s the big reason the DEC-
station’s so small. The VT78
V'ideo Data Processor is a com-
puter wrapped in a terminal.
Inside the familiar DECscope
you'll find an LSI version of the
PDP-8 with 16K words (32K char-
acters) of MOS memory and
built-in interfaces. Two serial
asynchronous ports feature
speeds from 50 baud to 19.2 kilo-
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baud. A disk port interfaces with
up to 4 diskette drives. A parallel
I/O port for printers and custom
interfacing provides data transfer
rates up to 180 kilobits/sec.

All standard.

You can go from carton to
computer in less than an hour.

If you can push a button, you can
run a DECstation. Because one
buttonis all it takes to start things
up. The bootstrap and self-test
routines are built in.

Putit together, plugitin,
and immediately you can begin
to run anything from the PDP-8
software library. Which means
you start with one of the most
comprehensive sets of software
tools available in a small system.
Including two proven operating
systems: OS/78 for stand alone
applications and RTS/8 for real-
time. OS/78, an extension of

I—PDP-8 Marketing Communications
Digital Equipment Carporation, Parker Street, PK3-1, M34

| Maynard, MA 01754

Send me the free DECstation brochure. (please print)

OS/8, supports a number of
languages, including FORTRAN
IV and BASIC. So all you have to
doisload the operating system
and start programming your
application.

Whatever that application, if

ou’re looking for a sophisticated
ittle system, at the right price,
and a remarkable OEM tool,
consider DECstation. $7995 each.
$5436 OEM quantity 50.

For our%ree brochure, write
Digital EQuipment Corporation,
Parker Street, Maynard, MA
01754. European headquarters:

81 route del’Aire, 1211 Geneva 26.
Tel: 4279 50. In Canada: Digital
Equipment of Canada, Ltd.
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________ 1

I Name

| Company
| Address

State

| City
OEM

Zip.
End-user

|Ph0ne
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I Application

Please send additional information about the PDP-8 family.
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The ChoiceIn

Laboratory & Systems
Measurement

Data Precision provides for
precision laboratory or Automatic
Test Equipment and Data Acqui-
sition requirements by offering
a selection of multimeters en-
compassing a wide range of speci-
fications, features, and options . ..
a selection that will meet almost
all precision laboratory and
monitoring control needs.

MODEL 7500

Model 7500 is a 52 digit
multi-speed instrument that will
perform a full conversion 1000
times per second! It is completely
programmable in function, range,
maode, timing, and conversion
speeds. DCV accuracy is +:0.007%
of input +0.001% range +1 Ls.d.
for 6 months; sensitivity is 1.V DC
and AC and 1m(); DCV and ACV
measurement from 14V to 1000V.
As a true universal ratiometer,
the 7500 also enables the user
to choose both the numerator and
denominator independently, and
every measurement— DC Volts,
AC Volts, and Resistance — can be
made on a ratio basis to any other
if desired.

Model 7500 provides for full
incorporation into any computer-
based, high-speed, multi-channel
automatic test or data acquisition

system. In addition, a broad range
of standard options are avail-
able, including built-in micro-
processor-controlled IEEE 488
BUS or RS232/TTY Output. Base
price is $2995.00.*

MODEL 3500

Model 3500 is a full-function,
autoranging, 5'2-digit instrument
with 6 months basic accuracy of
£0.007% of reading ' 0.001% of
range 1 Ls.d. All important
control and state signals are
brought to rear panel connectors
for use in automated control,
test, and computing systems.
Voltage ratio is included.

Time-buffered isolated BCD
Output, brought out through
Standard DTL/TTL interface
circuits, permit asynchronous
printing, recording, and/or
display. In addition, Model 3500
features measurement of DC
volts, AC volts, Resistance, Ratio
and local/remote Ranging and
Triggering plus excellent common-
mode and normal-mode rejection.
Base price is $995.00.*
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MODEL 3400

Model 3400 is the world’s
most accurate systems/lab 42
digit multimeter. It is a fully
programmable system multimeter
and a highly versatile stand-
alone, autoranging laboratory
multimeter.

Full 100% overranging, basic
DCV accuracy of +:0.007% of
input 21 Ls.d. for 6 months, mea-
sures from - 10 microvolts to
+1,000 VDC, ACV from 10 micro-
volts to 750V, resistance from
10 milliohms to 20 Megohms,
AC/DC, DC/DC voltage ratio and
full remote control up to 12 con-
versions per second. It has com-
plete capacity, and its BCD out-
put is fully printer-compatible.
IEEE Standard 488 BUS is op-
tional. Base price is $795.00.*
With true RMS AC Volts-$895.00.*

Data Precision Corporation
Audubon Road

Wakefield, MA 01880 USA

(617) 246-1600, TELEX (0650) 949341.

*Price USA.
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Part 1: EE survey discloses

Career attitudes mostly

UPBEAT

Most EEs satisfied, would do it over despite some feeling
of underutilization, lack of recognition, age discrimination

by Gerald M. Walker, senior Editor

O If you were to put together a composite of an engineer in the electronics
industries today, you would probably come up with a person satisfied with an
engineering career, intent on staying in engineering, and likely to remain with his
or her present employer. Yet, alongside this complacent figure there is a person
who feels underused on the job, expects more career support from employers,
and furthermore believes that electronics companies practice age discrimination
in hiring and assigning tasks.

These are, in fact, some of the conclusions from a survey of 3,000 randomly
selected engineers who subscribe to Electronics. Prepared by McGraw-Hill’s
Research department especially for this magazine, the results are based on
returns of 1,304 questionnaires, a 43% response (see **Who took part,” p. 94).

The poll presents a view of EEs that reflects the more conservative, quieter
mood of most Americans in the late 1970s. As with the general national climate,
gone is the malaise that seemed so apparent a few years ago. The survey provides
insights into engineers’ career expectations for the 1980s in the face of such
technological developments as the microprocessor, and it presents a good break-
down of job experience, salary, and personal activities, providing a reference
against which EEs can measure themselves.

Apparently, what engineers believe about their pcrsonal career varies slightly
from what they think about an engineering career in general. For example,
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A large majority of engineers
are satisfled with their careers

asked, “How satisfied are you with your engineering
career?”’ a sizable majority responded affirmatively —
32.6% “very satisfied” and 51.5% “moderately satisfied,”
for a total of 84.1% (Table 1). By contrast, in a mail-in
sampling of readers’ opinions conducted in the summer of
1972 [Electronics, Aug. 28, 1972, p. 89], 61% were satisfied
or moderately satisfied. So it may be that the morale of EEs
has improved in the last five years.

Significantly, the group expressing the highest percent-
age of satisfaction was the 30-to-39-year-olds, while the
most dissatisfaction was in the 40-to-49-year-old group. EEs
with only a bachelor’s degree tended to be as favorable
toward their career as those with an advanced degree—
82.9% and 84.8%, respectively, reported they are ‘“‘very”
and “moderately” satisfied. Also, career satisfaction is
pretty much the same, no matter what the job title or type
of company (Table 2).

Will EEs match MDs?

What about the status of engineers generally? In
response to the question “Do you think that Egs can attain
professional status similar to physicians and lawyers in the
next decade?”” 74.2% said no, only 15.9% said yes, 9.2% had
no opinion, and the remaining 0.7% did not answer (Table
3). But aithough most engineers do not expect their profes-
sion to reach the status of doctors and lawyers, 61.4% feel
that gaining such professional status would be beneficial.
By degree of career satisfaction, the figures are 70.3% for
those who are dissatisfied, 62.9% for those moderately
satisfied, and 55.1% for those very satisfied.

On another question dealing with the overall view of
engineering, 55.4% of the respondents reported that

Series examines EE career }

Beginning with this issue, Electronics presents a three-
part series of articles about electronics engineering as
a career. Part 1 covers the results of an exclusive
survey of readers conducted for this magazine by the
McGraw-Hill Research department. The main topics
include EEs' attitudes toward their career, satistactions
and frustrations, salary and promotions, and outside
interests.

Part 2, appearing in the next issue, will cover another
vital section of our survey: the impact of changing
technology on the way EEs do their jobs. it will also
reveal results of questions concerning engineering
education. Included will be comments culled from
personal interviews with engineers around the country.
| Part 3, to be published in the Aug. 4 issue, will
conclude the series with a group of personal state-
ments from a cross section of EEs. The opinions may
be controversial, but they come to grips with the career
today and its possible directions for the future.
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TABLE 1: HOW SATISFIED ARE YOU WITH YOUR
ENGINEERING CAREER ? (PERCENTACES)

| Highest degree | Age

Total Advanced = Under n _ | 50 &

Total BS degree 30 ‘30 39 40-49 over
Very
satisfied 326 | 308 31.0 343 206 300 391
Moderately -
satisfied 52.3 53.8 490 | 54.0 509 | 497
Moderately
dissatisfied 12.6 149 10.7 128 128 | 1438 8.4
Very
dissatisfied 4 1.6 38 3.2 15 3.6 1.7
No ‘
response 1.0 0.6 06 0.6 1.1 0.7 1.1

employers practice age discrimination against EEs in hiring
and job assignments, 16.6% think not, and 27.1% do not
know (Tables 4 and 5). In the fall of 1975, a mail-in
sampling of readers resulted in 90% reporting age discrimi-
nation in hiring and firing [Electronics, Jan. 8, 1976,
p- 112]. Although the two surveys canmot be reliably
compared, this swing in opinion may reflect a real change in
company behavior caused by the increased attention paid
by the Federal Government, engineers’ organizations, and
the press to engineering employment practices in the last
two years. On the other hand, the large percentage of
“don’t know” responses to this question in the current poil
may indicate that individual EEs are not in a position to
know their company’s employment practices

Also interesting is the contrast between the desire to
remain in engineering and the perceived existence of oppor-
tunities for advancement. Asked their ambitions, almost
70% said they want to advance in engineering or in engi-
neering management, and only 6.8% indicated they would
leave a technical career entirely. Yet fewer than two in five
stated that their companies have workable dual-ladder
promotion and salary increases for engineers who prefer to
remain in technical assignments rather than transfer to
management positions (Table 6). Over 45%, in fact, feel
that their companies do not have adequate dual-ladder
systems, and most of the remainder do not know.

Breaking down this question by type of company indi-
cates that navigation and guidance systems firms do a
better job of dual-ladder promotion than all of the others.
Fifty percent of EEs in this category responded affirma-
tively, whereas at the other extreme only 3:.7% of engineers
for medical-electronics equipment producers say they can
advance equally well in engineering or in management. The
best score by company among the subassemblies and
components group went to hardware and materials firms,
where 48% said yes.

Considering the high percentage of respondents who are
satisfied with their engincering careers, a4 rather small
majority believe that it is possible to make enginecring a
lifelong career without shifting to management positions.
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Electronic systems / equipment

| Very sausfied 32.6 | 32.0 ’i 375 310 | 37.3 | 249 | 329
Moderately satisfied 1.5 | 51.6 | 46.0 541 492 54,1 479
Moderately dissatisfied | 12.6 13.1 | 134 114 9.3 | 16.7 | 150
Very dissatisfied 2.4 2.6 1.9 3.1 2.5 34 4.3
No response 1.0 0.9 ‘ 1.1 0.4 1.7 0.9

] 1 |

TABLE 2: HOW SATISFIED ARE YOU WITH YOUR ENGINEERING CAREER ? (PERCENTAGES)

Career satisfaction runs the same
for EEs In all types of companies

Other manufacturers

Subassemblies / components
had —= ———

\ 2
o
%
<
® %

\

Z
)
% ‘?"‘7
2 =~
2 %
£ )
SN %
a >

383 417 46.0| 39.2 | 394 | 41.1 | 33.3 | 351 ‘ 389 V 30.7

479 483 413 | 50.0 | 515 482 519 | 494 528 477

1.7 9.9 7.9 | 10.2 76 107 | 148 | 1.7 69 159

1.1 32 - 2.6 1.4 34

1.1 1.6 0.6 1.5 - 1.3 - 23
A |

Sixty-one percent say they will remain in engineering;
however, the difference between the very satisfied and
dissatisfied is striking—70.8% of the very satisfied expect to
make engineering a lifelong career, compared with only
46.2% of the dissatisfied.

Another striking response: less than half (45.3%) said
that employers usually recognize their engineering contri-
bution appropriately. Over 38% said they sometimes receive
recognition, and almost 13% claimed they are rarely
recognized for their contribution.

One form of recognition is a promotion. Of those
responding, 28.5% were promoted in the last year, 19.5% in
the last two years, and 24.6% in the last five years (Table
7). A high 27.4% did not answer, possibly indicating a
desire to avoid the question. Those 29 years old and under
and those in their thirties had the highest percentages for
promotions in the last year, as might be expected.

Another form of recognition is a raise in salary. The
mean salary increase for all respondents over the last five
years was 45.96%; the median was 43.26% (Table 8). For
those 30 to 39 years old, the mean increase was 53.99%, but
for those 40 to 49 it was just 33.61%—an indication of how
an EE’s earning power slows with age. Salaries for most of
those in their forties fell in the $20,000-t0-$40,000 bracket,
and most of those in their thirties were in the $15,000-to-
$30,000 annual income range (see ‘*‘Measuring pay and
fringes,” p. 93).

A third form of recognition is job assignment. On this
score, EEs as a group are split almost evenly. Just under half
the respondents, 49.4%, feel underutilized in their present
positions versus 48% who claim to be properly assigned,
with the remainder not answering. Predictably, there is a
direct relationship here with job satisfaction. Over 74% of
those very satisfied with their career feel they are properly
placed, while 87.2% of those who are dissatisfied believe
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that they are underused on the job. There was very little
difference, no more than a few percentage points, sepa-
rating age groups on this question.

There were differences, however, by type of company.
More EEs for subassembly and components makers feel
properly used than do engineers for electronic-systems and
-equipment producers and for industrial and other users of
electronic products. Of the subgroups, the electronic-
components companies appear to do the best job of properly
placing engineers, with 38.4% reporting feeling underused.
On the other hand, aircraft and space systems firms appear
to do the worst — 59.2% reported being underused.

Perhaps the acid test of career satisfaction is whether one
considers it worth doing over again. Despite what appears
to be, for professionals, just so-so compensation in pay,
promotions, job assignments, and status, a clear majority
would become engineers if they had it to do over. Almost
65% said yes; 16%, no; 17.6%, don’t know; and the rest did
not respond.

A resounding 90.6% of those very satisfied with their
careers would do it again, whereas only 29.2% of those
dissatisfied with their careers would do so. Of the moder-
ately satisfied, 58.7% would opt for an engineering career a
second time. Surprisingly, more engineers with only a BS
degree would choose to be EEs again than would those with
advanced degrees—66.2% and 59.8%, respectively. Enthu-
siasm for doing it over varies inversely with age up to age
50. For those 29 and under, it was 71.2%; for those in their
thirties, 62.5%; and for those in their forties, 58.2%. But
among those 50 and over, there was a jump to 68.2% who
would become EEs if they had it to do over.

Would EEs advise their children to enter engineering? A
majority, 58.1%, would not advise either way, compared
with just 23.4% who would recommend it and 17.1% who
would discourage a son or daughter from following in their
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A majority believes that employers
are guilty of age discrimination

TABLE 3: DO YOU THINK THAT EEs CAN ATTAIN PROFESSIONAL
STATUS SIMILAR TO PHYSICIANS AND LAWYERS IN THE NEXT
DECADE ? (PERCENTAGES)

Satisfaction with engineering career

T

Very Moderately ‘ Dis

satisfied | satisfied satisfied
Yes 159 | 184 145 159
No 74.2 69.2 76.3 77.4
No opinion 9.2 15 86 62
No response 08 09 06 0.5

DO YOU BELIEVE THIS TYPE OF PROFESSIONAL STATUS
IS BENEFICIAL ? (PERCENTAGES)

Yes

No 19.6 | 24.9 17.9 149
No opinion 15.8 165 16.5 1.3
No response 3.1 35 250 36

! .

footsteps —a sign of the growing tendency of parents to let
their children follow their own course.

Results of these two questions are in marked contrast to a
sampling done in the spring of 1971 [Electronics, June 21,
1971, p. 60]. At that time, 52% said they would do it over
again, and 48% said they would not advise their children to
enter the field. (A third had no opinion.) Refiecting the
depth of feeling about the last question, one EE stated at the
time, “If my son becomes an engineer, I will have failed as a
parent.”

Satisfactions plus frustrations

The greatest satisfactions to EEs, reported uniformly by
age group and level of education, are solving technical
problems and putting a new product into manufacturing
and onto the market. Similarly, another important satisfac-
tion is introducing a new technology. Creativity, which
embraces all three, is also high on the list.

Chief among the frustrations reported by EEs is some
form of discontent over company management —either lack
of recognition or rewards, unfair treatment, or difficulty in
selling design ideas. “Incompetent upper management,”
“company politics,” and *“bureaucracy” were oft-repeated
complaints, as well as the familiar engineer’s lament of
“paper work not related to the job.”

Some 70.3% of respondents agreed that companies have
an obligation to plan and support the professional growth of
EEs. Less than a third, however, feel that the Federal
Government should improve the job security of EEs by
sponsoring engineering training programs. This attitude is
consistent with previous opinion samples. In 1971, at the
height of the defense and aerospace layofis and severe
Government spending cutbacks, EEs felt they could not
depend on the Government to create jobs and were also
skeptical of Federal activity to retrain displaced engineers.
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TABLE 4: DO YOU BELIEVE THAT EMPLOYERS PRACTICE
AGE DISCRIMINATION AGAINST EEs IN HIRING AND JOB
ASSIGNMENTS ? (PERCENTAGES, BY CAREER SATISFACTION AND AGE)

Satisfaction with A
| engineering career g8

= > 2 | - ~-—;

e [,B|%z| S |8 | 8|23

v | 5% = ] | -

; p= 3 2 B o =) s

@ 20 3 ‘DL' S e - 2

=  E— | — - —
Yes 554 | 442 580 | 723 | 490 | 56.6 @ 58.8 | 58.1
No 16.6 | 22.1 | 14.9 87 173 | 158 159 | 184
Don'tknow | 27.1 | 32.7 | 26.1 | 19.0 | 333 | 266 242 | 218
No response 0.9 0.9 1.0 0.3 0.9 1.1 1.7
\

The ultimate failure of various retread training and place-
ment programs and the continued de-emphasis of Govern-
ment spending for research and development since 1971
have borne out the validity of these beliefs.

Oddly enough, EEs do not seem inclined to strong
fraternal feelings, at least as far as Government interven-
tion on behalf of engineers involved in Federal service
contracts is concerned. Asked, “Should the Federal Govern-
ment assist EEs in job security by changing contracting
requirements to prevent wage busting?”’ only 49.2% said
yes. Even among engineers working on aircraft and space
systems and those working on navigation and guidance
systems, the vote was barely a majority —54.5% and 51.7%,
respectively.

Fraternal attitudes do not seem to increase with age
either. Just 46.9% of EEs 50 years old and over see the need
to stop wage busting among government contractors. On
the other hand, a majority of those in their thirties
supported changing contracting requirements.

Possibly, the effort in Washington to amend the Service
Contracts Act of 1965 to eliminate wage busting of engi-
neers is simply not well enough understood by most EEs.
Almost 20% had no opinion, and many of those against
preventing wage busting may have reacted negatively to the
phrase implying Government assistance.

Stable job conditions prevail

Ten years ago, EEs, primarily from defense and space
contractors, had established a reputation as technical
nomads jumping from job to job. But the Electronics survey
seems to refute the notion that EEs were ever job hopping to
any great extent. Perhaps the job hoppers of the 1960s have
hopped right out of engineering to stay, while those who
remained have tended to be stable. And the economic
crunch of the 1970s appears to have put an end to any job
hopping that did exist.

For example, asked how many different companies they
have worked for since receiving their bachelor’s degree, over
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JOB ASSIGNMENTS ? (PERCEN

Electronic systems / equipment

Less than half think their companies have
workable dual-ladder promotion systems

TAELE 5: DO YOU BELIEVE THAT EMPLOYERS PRACTICE AGE DISCRIMINATION AGAINST EEs IN HIRING AND

TAGES. BY TYPE OF COMPANY)

Subassemblies / components Other manufacturers

N N N WP N W S A
@\ \ \ 2\% \ o \ .\ 2 1 \ \60, \
?)o(, \ 2\ 2 %\ %0 \ o?'(', \ ”o(: \ % N\ \ \ % . (.’r,’.\ \
@ B\ % N ZN 2 N2 NN \%& \ ¢ \2% \*% \ %
<, o, ) eB \% e\ % \ = CAN LB g S \ ¢ \ &
% % N\ 2 \22\&2\ % \ < o \ @ VE N N8 2.\ %
6l \% \% \35\%2\%2 \ & \% \ % NS W\ VB % %
52X 2 0%\ % V22 0%\ 2\Z2\2\2\N2\2 \%2 \*>\3\% \ 2
\ A \ A \ \
' N Y i )
Yes 55.4 | 66.6 | 46.0 | 57.2 | 60.2 | 66.1 | 614 | 553 | 57.0 | 619 | 563 | 51.5 |625 ' 55.6 |44.8 148.6 | 42.0
o
No 16.6 | 16.3 | 20.3 | 15.3 | 169 | 10.7 | 15.0 | 181 15.9 79 |17.0 | 18.2 |16.1 | 185 |260 |264 ‘ 25.0
|
Don't know 27.1 1 26.3 | 33.0 | 271 | 229 | 223 { 23.6 ‘ 245 | 272 | 286 |26.7 | 303 |21.4 '25.0 29.2 |25.0 ‘ 33.0
' \ \
No response 0.9 0.8 0.8 0.4 — 09 - 2.1 16 - - ‘ - - — —
4 d | L ' L 1

TABLZ 6: DOES YOUR COMPANY HAVE A WORKABLE DUAL-LADDER OF PROMOTION AND SALARY INCREASES FOR

ENGINEERS WHO PREFER TO REMAIN IN TECHNICAL ASSIGNMENTS AND ENGINEERS WHO TRANSFER TO
MANAGEMENT POSITIONS ? (PERCENTAGES)

Electronic systems / equipment Subassemblies / components Other manufacturers
AN \ "‘, . X A Y Y X \\ 3 © AN 3
\ \ 2 \ . % a \ 2\ 2 \ ' N3\
\%2 \ & e, 2 N2 \ & % \% \
N % \ 3 TN\ o 5 N \ 2 ¢ 2 \ % \ 2
¢ N3 2 \%27 N2 2\ 2 \% \ % % \ S 3% \% \ %
2N\ 2\ % \e8\a5 53\ % \% \ % %\ %, % 5\ %
% N D % N2 \° e \2° \ % PR 2 s \ % \° 2 2 \ 2 %
. % \ %4 \ ¢ AN %\, % > 2, &\ = EN o %2 \% \ 2
2 L \%2 \* \ © >\ > % Ed & s % Z\2 \%
\ ) \ \ \ \ \
| | | | | | T
Yes 375 1391 | 479 415 ‘50.8 40.3 | 357 1 319 | 344  31.7 | 330 ‘31.8 ‘33.0 48.1 |37.0 | 30.6 | 420
No 45.3 | 439 |38.7 428 ‘35.6 421 ‘S0.0 447 | 417 | 444 | 443 | 409 473 (259 |494 528 455
Don't know 13.9 1137 |11 127 ‘12.7 142 1107 | 17.0 | 185 | 206 | 193 |19.7 | 17.0 |22.2 |11.7 |1563 102
|
Nes response &3 3.2 2.3 3 ‘ 0.8 3.4 3.6 6.4 5.31 3.2 34 ’ 7.6 2.7 ‘ 3.7 19 1.4 2.3

¢0% of those aged 40 to 49 reported working for only three
companies, that is, having made two job switches in 15 to
20 years of working. Almost 75% of those aged 30 to 39
have had just three employers since graduation. Somewhat
surprisingly, changing jobs does not seem to be a function of
career satisfaction. Of those very satisfied with their
careers, 32.9% have had one employer since graduation; of
those moderately satisfied, 35.3% have had one employer;
and of the dissatisfied, 34.9% have had just one employer.
Perhaps, then, it has been only the aerospace-defense
sector that has witnessed job switching tied to shifts in
Goverment contracts. Not necessarily, according to the
results of the survey. Of the engineers from aircraft and
space companies, 39.9% have had just one employer since
graduation, the highest percentage among the electronic-
systems and -equipment manufacturers and the second
highest percentage of any subgroup. Moreover, this sector is
not ahead of the other 12 subgroups in the percentage of
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those having worked for four or more companies. As a
group, EEs for subassembly and components producers have
switched jobs more often than those in either the systems
and equipment group or the industrial- and miscellaneous-
electronics users group. Overall, the mean for EEs was 2.54
companies worked for since graduation.

In addition, a majority of the engineers responding intend
to remain with their present employer. Fifty-seven percent
plan to stay, 15.9% want to move, and the rest are not sure.
As expected, the older the EE, the more likely he or she is to
remain with his or her present employer. For those under
30, 48.4% plan to stay, 20.5% want to move, and 30.4% are
not sure; for those in their thirties, the figures are 51.7%,
18.7%, and 29.1%, respectively; for those in their forties,
65.3%, 9.7%, and 24.2%, respectively; and for those 50 and
over, 74.9%, 9.5%, and 10.6%, respectively.

There is a marked contrast on this subject between those
who are satisfied with their career and those who are
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On average, salary increases are highest for
those in their twenties, decline steadily with age

TABLE 7: HAVE YOU BEEN PROMOTED ? (PERCENTAGES)

Satisfaction with engineering career

Highest degree

T S — = ——
Very Moderately | . . . Advanced _ _ | 50and
satisfied | satisfied | Dissatisfied BS e Under 30 | 30— 39 40— 49 Sver
In the last year? ‘ 28.5 | 36.7 26.2 | 20.0 31.8 235 45.2 31.1 16.2 101
|
In the last two years? 19.5 18.8 20.9 15.9 209 | 18.2 16.3 26.4 14.8 1.7
In the last five years? 24.6 16.9 28.3 29.2 231 26.7 7.1 27.2 34.7 31.8
No response 27.4 27.5 24.6 34.9 24.2 316 314 15.3 34.3 46.4
‘ Satisfaction with engineering career Highest degree [ Age
Total [ Very | Moderately | . .. .. < | Advanced | - =0 I I }
. satisfied satisfied I Dissatisfied BS degree | Under 30 30 — 39 40 — 49 ‘ 50 and over
- ; —t ! e e, S
None ’ 26 26 | 1.9 5.1 29 24 | 3.2 1.1 26 6.1
1 9 2.1 ' 1.6 19 36 26 1.7 10 21 1.1 56
10% — 19% [ 74 ! 6.1 75 108 8.2 6.2 51 45 9.7 168
20% — 29% ’ 14.9 } 134 149 17.9 14.0 145 83 10.4 26.0 22.3
30% — 39% 12.9 ‘ 125 14.0 10.3 13.0 12.2 58 10.2 22.7 164
40% — 49% \ 10.6 101 1.0 108 9.6 | 132 5.8 134 119 89
50" — 59% 1.0 } 9.6 1.3 12.8 1.2 10.7 10.6 | 15.3 76 5.0
60% — 69% 6.1 5.9 6.7 5.1 5.7 7.3 5.1 ’ 92 43 1.7
70% — 79% 3.8 28 43 3.6 34 4.7 45 55 14 0.6
80% — 89% 39 ‘ 4.7 36 36 3% 41 5.1 53 14 0.6
90" — 99 1.2 14 1.3 0.5 14 1.1 26 1.5 -
100% and over 10.4 ‘ 155 9.1 ’ 31 93 109 ‘ 131 15.5 29 2.2
No response 13.0 136 12.4 12.8 149 1M1 29.8 6.0 8.7 1.7
) \ [ —
Mean 45.96 50.24 45.64 36.97 4. 47.71 | 5458 53.99 33.61 27.27
Standard deviation | 28557 | 30.757 ‘ 27.470 24.692 28.473 28.072 | 31.550 28.282 19.716 19.504
Standard error %)
P ey eTens | 0.848 1.605 1.133 1.894 1.168 1.376 2132 1.267 1.240 | 1.552
Median 43.26 46.74 43,24 36.00 41.94 45.64 55.45 53.45 42.69 27.00
| ] | l | ]

dissatisfied, as is to be expected. Almost 80% of those very
satisfied said they plan to stay with their present employer,
while only 26.2% of those dissatisfied intend to remain.
Further, the percentage of EEs dissatisfied with their careers
who said they will leave their present employer is over six
times greater than the percentage of those satisfied with
their career.

What direction will electronics engineering take?

The professional aspects of an engineering career have
become complex and controversial. In fact, professional
issues have considerably altered the EEs’ own organization,
the once-staid Institute of Electrical and Electronics Engi-
neers, with the formation of a well-funded professional
activities board. Professional activities have in fact split the
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IEEE into hostile camps, caused its first contested elections,
and created conflicts among members. Unions, limits on the
number of engineers, portable pensions, lobbying, employer
black lists—topics rarely if ever discussed 10 years ago—
are now important subjects for many EEs. At the same time,
underscoring the basically conservative nature of engineers,
the survey indicates that EEs are not calling for radical
departures from the status quo.

Two of the hottest subjects these days are controlling the
quality and limiting the number of engineers entering the
field. But whereas almost 69% favored the former, only
26.5% favored the latter (Table 9). Of those in favor of
either, 37.6% said that the IEEE is best able to administer
the task. A little over a quarter listed the Engineers Council
for Professional Development. The remainder suggested
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TABLE 9: DO YOU FAVOR THE CONTROL OF THE QUALITY
OF EEs ENTERING THE FIELD ? (PERCENTAGES)

Satistaction with engineering career

Total Very Moderately Dis-
satisfied satisfied satisfied

In favor 68.9 63.3 70.8 744
Against 20.6 25.6 188 16.4
No opmion 9.7 106 9.1 87
No response 09 05 13 05

DO ¥OU FAVOR THE CONTROL OF THE QUANTITY OF EEs

ENTERING THE FIELD? (PERCENTAGES)

In favor 26.5 19.3 27.0 40.0
Against 56.3 63.1 55.7 441
No opunion 15.7 169 149 154
No response RS 0.7 24 0.5

Most want to control the quality
of engineers, but not the number

A

using the educational institutions or forming a new indepen-
dent organization.

Formation of a trade union for engineers is no more
popular today than it was six years ago, when Electronics
asked for opinions on the subject [Electronics, Aug. 2, 1971,
p. 50, and Sept. 27, 1971, p. 72]. In 1971, 22% favored a
union and 56% favored formation of a professional associa-
tion to supersede the IEEE in promoting the status of EEs.
Not quite 20% favored a union in the present survey.
Among the reasons given for rejecting an engineers’ union
were: unions are not professional; they serve no useful
function, and they restrict individual initiative or freedom.

The series of questions regarding attitudes toward the
1EEE resulted in anything but encouraging responses for the
institute. For instance, less than half of the respondents,

Measuring pay and fringes

How does your salary match up with the incomes
reported by survey respondents? The highest percent-
age, 28.2%, fell into the $15,000-t0-$19,999 bracket.
However, a rough calculation of the median salary
(based on the midpoint of each salary bracket) comes
out somewhat higher—approximately $22,000. The
mean income works out a bit higher—around $23,000.
Within the following income brackets, the percentages
were:

- $15,000 to $24,999—54.4%

. $25,000 to $34,999 —24.8%

. $35,000 to $44,999—6.7%

Worth noting is the fact that there was no significant
variation among types of companies.

Predictably, incomes tended to follow age patterns,
with those under 30 earning the lowest pay and a
steady increase for those in their thirties and forties.
Advanced degrees boost salaries, but only somewhat.

EEs reported receiving the standard package of
fringe benefits—hospital, medical, major medical, and
disability—but not much else. Stock programs, profit
sharing, and salary bonus programs are practically
nonexistent. Pensions, however, are common—69%
reported belonging to plans—but a sizable minority
lacks them. The mean number of vacation weeks is
2.86, aithough most reported receiving two weeks.

41.7%, are members of the 1EEE (Table 10). Breaking down
the results by education and age results in two interesting
findings: first, 53.8% of those with advanced degrees are
members, compared with 37.7% with Bs degrees; and
second, only 39% of those under 30 have joined.

Of those who are members of the institute, just 22.4%

TABLE 10: DO YOU BELONG TO THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS ?

IPERCENTAGES)

Satisfaction with engineering career Highest degree Age
Total [ [ | [
Very | Moderately | . _ .. .. Advanced - -
| satisfied | satisfied Dissatisfied 8s degree Under 30 \ 30-39 40 - 49 | 50 and over
‘ il I
Total respondents 100.0 100.0 100.0 100.0 | 1000 100.0 100.0 100.0 100.0 100.0
Yes .7 43.5 42.6 359 | 37.7 53.8 39.7 i 38.3 451 51.4
|
No 57.1 55.1 56.0 63.6 616 453 58.7 | 60.9 53.1 48.0
No response 12 1.4 13 05 0.7 09 1.6 0.8 18 0.6

DO YOU SUPPORT THE IEEE’s EFFORTS TO PROVIDE PROGRAMS CONCERNING THE PROFESSIONAL STATUS OF EEs?
(PERCENTAGES)

Belong to IEEE 1
Yes 724 ‘ 67.6 74.2 ‘ 72.4 72.0 70.7
No ‘ 11.9 16.8 9.7 128 10.4 15.2
No opinion 13.1 14.1 ‘ 16.1 18 12.8 12.0
No response 26 1.6 2.4 29 2.3 2.4 30 ‘ 48 22
A 1 ! |
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Of the 1,304 readers who responded to the Electronics
survey, 81.7% listed their major job responsibility as engi-
neering, the remainder as primarily management. Job
titles, which usually do not carry the same significance
from one company to another, were spread over a wide
range, from vice president to technician, so that no single
position dominated the results.

Over 70% of the respondents listed themselves in
design and development engineering and 22% in engi-
neering services. The remainder was divided into basic
research, manufacturing, and other functions. There were
no respondents from engineering school faculties.

Categorized by education, 53.5% have only a bache-
lor's degree, 30.1% have a master's, and 5.8% have a
Ph.D., with 10.6% not answering. Just over 70% of the
respondents took their degrees in electrical engineering;
the rest are scattered among other fields.

The largest age group represented was in the 30-to-39-
year-old bracket, with 40.6% of the returns. The next
largest number came from those 29 and under—23.9%.
Twenty-one percent were 40 to 49 years old, and the
remainder were 50 and over.
| Respondents were also grouped by company products

Most still join the IEEE
for technical information

Who took part .

into three main categories: electronic systems and equip-
ment, accounting for 80.4% of returns; subassemblies,
components, and materials, with 13.5%; and other manu-
facurers using electronics, 11.8%. (Some checked more
than one category.) The groups were subdivided into
product segments—eight in the first group, three in the
second, and two in the third. See Table 2 for a complete
listing of the 13 product types.

Within the systems and equipment group, most
responses came from EEs working for computer, data-
processing, and peripherals firms. Responses from
communications firms were next, followed by returns from
aircraft, missiles, and space systems engineers.

In the subassembly and components group, most
replies came from engineers working for active-compo-
nents companies. In the third group, there were more
responses from miscellaneous equipment producers using
OEM electronics than from industrial OEM users. l

Geographically, all of the electronics industries centers
were well represented. Most responses came from firms in
California, followed by those in the New England, Middie
Atlantic, Southwest, Southeast, and Midwest states. (The
survey was limited to U. S. EEs.)

consider themselves active in IEEE affairs. Even members
with advanced degrees are no more active than those with-
out. The most active, by age group, are those 50 years old
and over. Nevertheless, by voting, members do express an
interest in who leads the organization. Over two thirds said
they voted in the last IEEE presidential election. (This figure
does not jibe with the results announced by the institute:
according to the IEEE just 36% of those eligible voted.) The
most apathetic voters in the poll were those under 30—
58.9% of those said they voted, compared with over 79% of
those over 49.

By far the strongest reason chosen for joining the IEEE
was for technical information—86.6% listed it as the main
attraction. Yet, when asked if they support the IEEE’s
efforts to provide programs concerning the professional
status of EEs, 72.4% said yes (Table 10). By career satisfac-
tion, 67.6% of those very satisfied supported professional
activities, 74.1% of those moderately satisfied said yes, and
81.4% of those dissatisfied with their careers favored
professional programs.

EEs inactive in public affairs

EEs are also inactive in community affairs, the survey
reveals. Only about 27% reported taking part in community
service organizations. Fewer are active in religious organi-
zations—26%. And a mere 7.7% said they participated in
politics. However, over 83% voted in the last general elec-
tion, and if they had their way, Gerald Ford would still be
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in the White House — 58.1% voted for Ford-Dole, 35.8% for
Carter-Mondale, and the rest for other candidates (3.7%
did not respond to this question).

As for hobbies and pastimes, puttering with electronics
gadgets is still a favorite, but not as popular with EEs as are
various outdoor sports and other outdoor activities. Do-it-
yourself electronics, including home computers, is much
more popular with young engineers and with those very
satisfied with their careers. Fishing, hiking, camping, and
hunting got the most responses from those in their forties
and from those dissatisfied with their careers. Also popular
among respondents are playing musical instruments and
listening to recorded music.

Looking ahead

A vital aspect of an engineering career today and in the
1980s is the effect of changes in technology on how the EE
functions. To what extent has the microprocessor altered
the way engineering is performed? How do EEs keep up
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