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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.

Com pa nyo Circle 15 on reader service card 15



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.

33



Electronics review

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.
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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
d