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Gated-noise tests uncover system faults/91
Getting standard ICs and relays to work together/107
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SHOULDN’T THE COMPANY THAT
WIRES THE WORLD’S MAINFRAMES, WIRE
THE WORLD’S PERIPHERALS?

Brand-Rex has been
supplying wire and cable to
the major mainframe manu-
facturers since the earliest
days of computer technol-
ogy. Everything from back
panel wire, to signal trans-
mission cable, to flat flexible
Tape Cable®, to intercon-
necting cable. All UL and
CSA listed; all cost/reliability
engineered.

The same product
diversity is available to
peripheral equipment manu-
facturers. Is your need hook-
up wire? We can usually
ship it from stock. Or are you
searching for plug-to-plug
compatible interconnecting

cables? If they're not in stock,
we're probably processing
the specific item you want.
Of course, wire and
cable isn't the only reason
computer people come to
Brand-Rex. They come
because we offer unbiased

BRAND-REX

ELECTRONIC & INDUSTRIAL CABLE DIVISION

Circle 900 readers service card

technical assistance. No
preconceived solutions
based on a limited product
line. Because we have such
a broad capability, Brand-
Rex engineering specialists
can always recommend the
most functional, reliable and
economical cable for your
particular requirement.

So call on us whenever
you have a wire or cable
problem. We're as near as
your regional Brand-Rex
sales engineer. Make him
part of your problem solving
team. Brand-Rex Company,
Electronic and Industrial
Cable Division, Willimantic,
CT. 06226, 203/423-7771.



Test Equipment:
Think of it as Money

US Instrument Rentals
Helps you invest it wisely

You wouldn't let money gather dust
on your shelves. Why allow unused
equipment to languish there?

If some test equipment does sit
idie on your shelves, maybe a better
way exists to acquire that equipment.
You carefully weighed alternative
brands of function generators; did
you weigh the alternatives of buying,
renting or leasing?

To help you make a sound rent/

INSTRUMENT
RENTALS, INC.

Regional Centers

(213) 849-5861  (301) 340-1353

(415) 592-9230  (201) 381-3500

(713) 462-6803  (617) 246-1515

(312) 676-2032  (214) 234-3392
(216) 475-6647

Corporate Headquarters

951 Industrial Road
San Carlos, California 94070
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buy decision, U.S. Instrument Rentals
wrote the only comprehensive guide
on the topic. It provides an objective
framework for decision making, as
well as practical case studies. The
financial and operational tradeoftfs
of renting are covered, including
cash and credit conservation, obso-
lescence, tax considerations, main-
tenance and calibration, and budget
stretching.

Think
of it

Mdagey

PHONE

ADDRESS _

if, after reading our booklet, you
decide to rent, think U.S. Instrument
Rentals. The first and only rental
company with a computerized in-
ventory quotation system, repair
replacements within 48 hours, auto-
matic equipment return reminders,
and much more.

Request your free copy now,
before an unpredictable economy
further shelves your profits.

Please:

Send me without cost or obligation USIR’S new
guide to cost effective instrumentation acquisition.

NAME -

CITY/STATE _______ VAl

|
|
|
I
|
I
COMPANY ,
|
I
|
|
I

951 Industrial Rd., San Carlos, CA 94070
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Fierce Reliability and Performance

There's a teeming jungle of panel meters available
today. You need to slash thru the tangle of prices
and specifications to the very roots. You must find a
panel meter that can take anything while it gives con-
tinuous reliability and accuracy.

Lean, muscular stamina

Every DigiTec panel meter is bred to survive and de-
liver under any conditions. Proprietary CMOS LSI
circuitry gives a lean component count with § times
the reliability of competitive TTL models. All com-
ponents are selected for savage stamina, with criti-
cal components 100% inspected and socket mounted
to avoid assembly heat damage. Every LED display
is pre-tested and rated at 1 million hours. Circuit
boards are immune to humidity or floods because

they're conformally coated on both sides. Shock, vi-
bration and corrosion damage have been eliminated
by extra mechanical reinforcement and gold plated
connectors.

Endurance tested and certified

All DigiTec panel meters are subjected to a minimum
168 consecutive hours of failure free burn-in at tem-
peratures that vary from +25°C to +55°C. Betore
and after burn-in, each meter is visually inspected
and electrically tested. When a DigiTec panel meter
goes into that jungle ... it's ready for anything and
tough enough to last 9 lifetimes!

Model 2780 — 4%z digits, 0.01% accuracy (shown)
*Model 276 — 32 digits, unipolar, 0.1% accuracy
Model 277 — 32 digits, bipolar, 0.05% accuracy
Optional buffered, BCD output available - field installable.

*
Priced under $|oo in OEM quantities
(

Call your nearest United Systems representative for complete specifications.
All models available from stock.

Dig"-ec UNITED SYSTEMS CORPORATION

918 Woodley Road ¢ Dayton. Ohio 45403 ¢ Ph: (513) 254-6251 « TWX: (810} 459-1728

These instruments available under GSA Contract GS-00S8-27741

2  Information only” circle 2 on reader service card.

“Demonstration only"” circle 169 on reader service card.
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Highlights

Cover: The tamily tree of microwave semis, 83
Every year sees a new crop of microwave
semiconductors capable of generating and
amplifying ever more power at ever higher
frequencies. Available devices fall into six
distinct categories, each suited to rather dit-
ferent applications. Cover is by designer
Bob Strimban.

NATO to alter its weapons policy, 68

Weapons standardization—the goal of a
new NATO committee—has some people in
the Pentagon delighted that costs could be
less and others worried about possible dam-
age to the weapons industry. For U.S. elec-
tronics firms operating in Europe, it may
mean a radically different weapons market.

Gated noise picks up receiver defects, 91

Faulty operation in a communications sys-
tem can be detected as it develops by a
tester that uses gated white noise to monitor
network performance. Repairs can then be
scheduled at will.

Better ways to test microprocessors, 100

One new technique is to divide the circuitry
into functional modules for testing as units.
The other is to use algorithms to generate
the test patterns, instead of wasting vatuable
memory space on them.

And in the nextissue. . .
Why digital TV is sure to catch on .

. . the
missing link in microcomputers . . . what
makes power Schottky diodes different.
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Publisher’s letter

he drive in the North Atlantic

Treaty Organization for a higher
degree of standardization in weap-
ons and communications makes a
lot of sense, at least on paper. After
all, there are something like 23 fam-
ilies of combat aircraft represented
in NATO and, in the NATO navies, 36
different fire-control radars.

Yet, as we point out in a Probing
the News story this issue, a number
of groups are worried that standard-
ization will cause a fundamental
reshaping of the military procure-
ment set-up. In particular, many in
the U.S. electronics industry see
commonality as a threat to their po-
sition as suppliers of high-tech-
nology products.

The stage is set, then, for an im-
portant confrontation between those
who would simplify the array of
weapons fielded by NATO forces and
those who, while not really opposing
a streamlining, are very concerned
over how it will be implemented.
You'll find the complete story on
page 68.

icrowave semiconductors have

always been sort of a breed
apart from other solid-state devices
because of the special demands re-
quired of units operating at fre-
quencies running into the gigahertz.
In this issue, you'll find a run-down
on what's been happening lately as
technological advances spawn new
approaches to microwave device im-
plementation.

As the cover graphically illus-
trates, the microwave semicon-
ductor family tree has several
branches. The main ones are the
diodes—transferred-electron, impatt,
trapatt, and baritt types—and the
transistors—both bipolar and field-

effect. They all have their uses, their
limitations, and their specialties,
which the article details. What’s
more, developments in the labora-
tory are pushing at the technological
frontiers. So for a first-hand look at
what’s going on in microwave semi-
conductors, turn to page 83.

t’s refreshing in the fast-paced

electronics field—with its pressures
to never look back, to always run
with technological progress—when
some industry leader takes time out
to detail mistakes and to draw guid-
ance from them.

On page 75 we present some in-
triguing excerpts from Gordon
Bell’s account of the mistakes made
along the development path of the
highly successful PDP-11 mini-
computers. In a paper prepared for
a computer architecture symposium,
Bell, a veteran of four computer de-
sign projects, goes into the details of
the early design decisions of the
PDP-11 and how they impinged on
the machine’s evolution as its com-
mercial operating environment
changed. Since it also talks about
how the mistakes were corrected,
the story makes fascinating reading.

976 is well underway and we, as

every January, are well underway
in preparing the index of articles
published in Electronics last year. A
copy of the index will be mailed to
any reader who requests it. Just
circle number 340 on the reader ser-
vice card and mail it.

e
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five important reasons to specify
the KEPCO |[JQE]| power supply

Air exhaust to rear

TYPICAL 1000 WATT
JOE POWER SUPPLY

......

JQE's RIPPLE &
NOISE OUTPUT
~=—5 msec./cm,

JQE deliver their rated output right up to +71°C with-
out any deraling whatever. Moreover, they run cool! Internal
blowers actually help circulate the air in your system to keep
hot spots from developing.

YOUR MECHANICAL PEOPLE WILL APPRECIATE THIS.

JQE produce clean d-c, less than 0.2 mV rms ripple and
noise (1.0 mV p-p including spikes up to 10 mHz). The output
varies less than 0.0005% for the worst sort of line variation,
and long-term drift is less than 0.01%.

YOUR LOAD WILL APPRECIATE THIS.

JQE are wide-range instruments. Every JQE can be set from

¢,,, ] (MOOELS UP 70 150 vOLTS) zero to its rated output. What's more, they all have one addi-
! TR tional volt capacity so that wire drops do not subtract from
Adjust voltage TO 90 AMPS the voltage available to your load. Buy a 0—15V model to cover
(hroveh fulcange | Adfustable the 5V, 6V, 8V, 10V, 12V and 15V loads. A 0—36V model to take
| 10%-105% care of 18, 24, 28, 32 and 36V jobs.
JOE'sOPERATING RANGE ™ YOUR BUDGET WILL APPRECIATE THIS.

> S, Adivstwith
resistance

Adjust with
analog voltage
programmer

Oigitally program with
Kepco SN Interface

Va¥a¥y X O+
“=— Temperature

compensated
reference
Adjustable feedback
controls output

(r

JQOE 1S AN OPERATIONAL POWER SUPPLY THAT
BEHAVES LIKE A LARGE LINEAR AMPLIFIER

TYPICAL 100 WATT
JOE POWER SUPPLY

= rawd-c

Integrated
error amplifier

JQE are fully programmable—by resistance (1000Q/volt)
or by voltage (any gain ratio you choose) or by parallel binary
or BCD logic. That means you can easily interface your JQE
with a computer control bus. (Use the Kepco SN Programmer)
YOUR SYSTEM WILL APPRECIATE THIS.

JQE are linear voltage stabilizers —which means that JQE
are a lot simpler and more reliable than switching machines. (You
get a 5-year warranty.) A linear JQE will respond in micro-
seconds to a load shift; will maintain its low output impedance
into high frequency pulsed loads; produces no RFI/EM! and
doesn't hack up the power line like SCR types.

'YOUR NEIGHBORS WILL APPRECIATE THAT.

|JAE] is a premium quality

voltage stabilizer for the
NO - coMpromise job
K E p C D@ 131-38 SANFORD AVENUE * FLUSHING, N.Y. 11352

(212) 461-7000 « TWX #710-582-2631
Circle 5 on reader service card 5

Write Dept. V—-14 for the new
Kepco Catalog and Handbook.

Electronics/January 22, 1976



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.

77"

707%

70%

EFFICIENT EFFICIENT EFFICIENT

60 Hz to DC 400 Hz toDC DC to DC

model VN

Abbott's Model VN

DC voltage between
4.7 and 50 VDC at

load regulation are

power densities of

cubic inch.

Complete electrical

specifications, size charts 60 <% to DC
and prices for these units are 400 Sz to DC

listed in our new 60 page DC to DC

free catalog. Also listed are  DC to 60 A
12 additional line of power DC to 400 R

modules, including —

model UN

Designed to operate
series converts 47 to from 380 to 420 Hz AC
440 Hz AC lines to any lines, Abbott's Model
UN series offers output
powers of 25, 50 and 100
output powers of 25, 50 watts at all popular

and 100 watts. Line and voltages between 5 and
50 VDC, including =12
controlled to 0.4% with and =15. The full load
a peak-to-peak ripple of operating temperature
100 mV. Efficiencies of range is —55°C to

77% are achieved with +100°C. Peak-to-peak
ripple of 100 mV and
greater than 1 watt per load regulation of 0.5%
are just a few of the
standard features of this
line of 70% efficient
power modules.

model BN

Wide range DC inputs
of 20 to 32 VDC can be
accommodated by
Abbott's BN line of high
efficiency DC to DC
converters. All popular
output voltages between
5 and 50 VDC, including
+12 and *15, are
available at output
power levels of 25, 50
and 100 watts. 0.5% line
and load regulation,

100 mV peak-to-peak
ripple and —55°C to
+100°C operating
temperature range are a
few of the standard
features of the BN line.

For immediate complete
information on Abbott
Modules, see pages
1037-1056 Vol. 1 of your
1975-76 EEM Catalog or
pages 612-620 Vol. 2 of
your 1975-76 GOLD BOOK.

abbott

LABORATORIES, INCORPORATED

Send for our GENERAL OFFICES

5200 W. Jefferson Bivd.
new 60 page Los Angeles, CA. 90016

FREE catalog —  (213) 936-8185
Telex 69-1398

6 Circle 6 on reader service card

EASTERN OFFICE

1224 Anderson Ave.
Fort Lee, N.J. 07024
(201) 224-6900
Telex 13-5332

Readers’ comments

PMs decrease reliability

To the Editor: Another factor affect-
ing reliability of electronic systems
besides component reliability [Oct.
2, p.91] is preventive maintenance.
As a matter of policy, many large
systems have PM periods scheduled
daily, weekly, monthly, every 500
hours, etc., in which they are shut
down to see if they are working
properly.

In such systems with frequent
PMs, the reliability is inversely pro-
portional to their frequency. The
fundamental law of reliability is
that the number of failures will ap-
proach the number of PMs as the
lower limit.

The best policy is: if it works, let
it alone. Electronic systems are not
built strong enough to withstand
PMs. Their reliability can be en-
hanced if they are designed so that
operation can be checked without
disconnecting any cables or other-
wise disassembling them.

This may not necessarily apply to
mechanical systems where there is
unavoidable wear or pollution.

J. J. Kush
APO San Francisco 96245

No one told the mosquitoes

To the Editor: Unfortunately, al-
most all of the electrical and elec-
tronic novelties that claim either to
repel mosquitoes [Oct. 2, p. 48] or to
destroy them in great quantities are
useless when dealing with female
mosquitoes.

I am enclosing a copy of “Eval-
uations of an Electronic Mosquito
Repelling Device,” by Frederick W.
Kutz, from Mosquito News, Decem-
ber 1974—one of a number of re-
ports that deals with the subject.

Lee H. Goldberg

Winnipeg, Manitoba

® Reprints are available from Kutz

at the technical services division, of-

fice of pesticide programs, U.S. Envi-

ronmental Protection Agency, Wash-
ington, D.C. 20460.

1975 index is available

The index of articles in Electronics
in 1975 can be obtained by circling
340 on the reader service card.

Electronics/January 22, 1976



Understanding the most revolutionary
Signal Generator of our time.

Learn how the feature-packed Fiuke 6011A gives you
new levels of capability and flexibility.

DISPLAY
OVERFLOW

Storing and recaliing nine different frequencies and amplitudes is just the tip of the iceberg. Fluke's new 6011A is loaded
with features and functions to save users’time and cut costly measurement errors. A microprocessor calculates most of
the computations you once worked.

Edit Control lets you easily modify
your frequency or amplitude with a
simple turn of a dial. After you “call
up” or enter a setting, change any
decade—indicated by the bright digit FRE

LEVEL  STORE @

=
g
-

—using the edit control. Increment
or decrement with complete carry-
over and borrow capability. What's
more, a recalled frequency or level
may be modified without changing
the original stored entry.

&
0:

® o
s] OO0

The Reference Mode lets you add or subtract frequencies or levels
relative to previously entered references.

For frequently used settings, Memory Mode not only stores and
recalls frequency and amplitude combinations, but remembers

5
0

output and modulation settings as well. Level Limit eliminates dam-
age to sensitive devices. An operator can't use an output greater
than a pre-programmed ‘‘safe” limit.

Take a look at the keyboard.
You'll like free form entry of
volts, millivoits, dBm, Hz, kHz
and MHz. And for memory
tasks, you'll like storage

- through the numeric keys for
nine combinations of output
settings. Recall settings in
any order by simply pressing
the appropriate button.

- P
e atn’

)

ln.'

oren @

Cfo

Simplify testing by defining
the output in terms of volts
peak-to-peak or rms volts ter-
minated in 50 ohms or open
circuit. An rms sensor con-
trols the output accuracy to
better than --0.05dB. Fre-
quency response is flat to
within +-0.025dB from 100

L4m¥-SVA

1
4 Hz to 5MHz.

U.S. price for the 6011A is $3995. That's
40% less than remotely comparable instru-
mentation.

Arrange a demonstration.

Get more information.

To arrange a demonstration or get data out
today, in the continental U.S. dial our toll-
free hotline 800-426-0361. If more conven-
ient, call your nearby Fluke sales engineer
or write us directly.

John Fluke Mfg. Co., Inc.

P.O. Box 43210
Mountlake Terrace, WA 98043
f=—=—_ - ——————— ——————

For a demo, circle # 220
For literature only, circle # 7

Electronics/January 22, 1976 Circle 7 on reader service card 7
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THE NEW 4151.

WORLD’S

FIRST

MONOLITHIC IC VFC.

Raytheon Semiconductor
introduces the 4151 Voltage-
to-Frequency Converter. $5 in
lots of 100, versus $30 to $60
for other VFC’s —there is no
comparison. And that’s not all.
The 4151 comes in a standard
8-pin dual in-line package or
a TO-5 metal can. The pulse
output is compatible with all
logic forms. It has high noise
rejection, single-ended input
referenced to ground. And it

provides frequency-to-voltage
conversion, too. It's the simplest
and most cost-effective method
for analog-to-digital conversion.
And Raytheon Semiconductor
is the only company with a
device like it.

Contact Raytheon Semi-
conductor or your local distrib-
utor for complete details. For
your free sample, write Raytheon
Semiconductor on your company
letterhead.

]

RAYTHEON SEMICONDUCTOR

Dept. 4151, 350 Ellis Street, Mountain View, CA 94042

Circle 8 on reader service card

News update

B At the end of 1974, the talk at
the Chicago Fall Conference on
Broadcast and Television Receivers
was of digital television tuning. That
was the year that the appearance of
inexpensive l-gigahertz dividers to
interface with broadcast oscillator
frequencies that reach 931 mega-
hertz made the frequency-synthesis
approach economically and techni-
cally feasible. One of the digital
tuners displayed at Chicago was the
result of a joint development effort
by Plessey Semiconductors Inc. of
Santa Ana, Calif, and National
Semiconductor Corp. of Santa
Clara, Calif. [Dec. 26, 1974, p. 26].
Now, says National, it has two cus-
tomers committed to the digital tun-
ing system. It won’t say who they
are, but promises that deliveries will
commence in June, when set makers
will introduce their own digitally
tuned TV receivers.

B Born of the need for a common
language so that instruments could
“talk” to each other as they acquire
more skills, the proposed instru-
ment-interface-bus standard based
on a Hewlett-Packard Co. concept is
inching its glacier-like way toward
universal approval. Already nearing
approval by the International
Electrotechnical Commission and
adopted by the IEEE, the standard
has gained another significant
backer. It has been accepted by the
American National Standards Insti-
tute Inc., where it is listed as ANSI
MCI1.1-1975.

Most American instrument
makers approve of the common
standard [Sept. 19, 1974, p. 67],
though one, while accepting it as a
means of opening up the instrumen-
tation industry competitively, pre-
dicts that it won’t be adopted totally
by instrument manufacturers for an-
other four or five years. It will mean,
predicts another, that some com-
panies will lose captive customers,
but they’ll gain other customers that
have been using competitive sys-
tems but will now be able to shop
around.

—Howard Wollt
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TELEPHONE HIGH BAND

ACTIVE FILTER 1.0uF TANTALUM
1000pF NPO o AUDIO FREQUENCY MODULATOR CRILCAERITEN
CERAMIC O O =
CHIP CAPACITOR .
i
MULTILAYER '
CONDUCTORS ©
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uA741 OP AMP IC MULTICHANNEL THICK FILM RESISTOR

TIME DELAY
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CUSTOM MOS IC

PROJECTION WELD SEAL 5N2907A SILICON
DIELECTRICALLY I1SOLATED  HERMETIC PACKAGE CHIP TRANSISTOR
HIGH SLEW RATE OP AMP

We offer expert application assistance and quality products at
competitive prices.
Beckman Hybrids can solve your system packaging problems in:

W Active Filters and Telephone Tone Filter/Modem products
B DACs and ADCs from Industrial to Military standards
B Power Linears from Amplifiers to Voltage Regulators

B Complex Customs from Passive Substrates to Multilayer
Digital hybrids

For fast response, call (714) §71-4848, Ext. 1776

Beckman®
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Editorial

Why no action on the mid-career crisis?

Results of Electronics magazine’s
questionnaire on the mid-career crisis have
confirmed the intensity of feeling harbored by
EEs of all ages and in every job category,
including those in management and
supervisory positions. Yet in reviewing these
results other hard questions emerge.

Essentially, these questions boil down to
why engineers in electronics, despite their
strong feelings about the apparent erosion of
their job status, stop short of real action. For
instance, if age bias is as widespread as the
respondents indicate, why, in this period of
militancy shown by so many other special-
interest groups, have EEs remained virtually
silent?

If significant numbers of engineers are
yearning for an outspoken organization, a
strong union or the like, to represent them in
management dealings, why hasn’t it
happened? Have attempts to organize
engineers failed, not from lack of common
interest, but from lack of adequate leadership
among the organizers?

Another question that many EEs themselves
are raising now concerns the engineering
schools. If the mid-career crisis is unique to
electronics engineering, as the survey suggests,
why do engineering schools continue business
as usual in the knowledge that graduates will
be obsolescent by age 40? Are the schools

10

more interested in keeping their
undergraduate classrooms filled than in the
down-the-road consequences to the individual
students?

Compared to the number of diploma mills
turning out fresh graduates, how many
universities have set up solid continuing
education programs geared to meet the
practicing engineer’s real needs? On the other
hand, EEs who reported that they have taken
refresher courses to help fend off obsolescence
may not have been candid. Is there much
evidence that engineers have been clamoring
for these courses? Is there much evidence that
companies have been encouraging continuing
education courses at universities?

Engineers seem to be united in thought, but
not on action, and they are certainly not
getting much more than lip service from their
traditional organizations. Indeed, a reservoir
of ill will toward employers, educators, and
complacent institutions that would be foolish
to ignore is building up among a number of
articulate engineers. Whether the potential
energy of these mid-career crisis feelings can
be effectively converted to positive action
remains to be seen. But one crucial question
stands out: when, if ever, will individual
engineers really start applying pressure to their
companies, organizations, schools, and
Government?

Electronics/January 22, 1976



1 MILLION

One million of the best 4K RAM’s
money can buy. Now. First come,
first served.

They're terrific.

If you'd rather not start with
the whole million, we'd be happy to
break the set. $8,000 for a thousand
(AM9050CPC). The best offer over
$60,000 for ten thousand.

Like the story? Wait till you read
the book. Write for it and it’s yours.

18-PIN
4K RAM:.

The Am9050%.

A 150ns to 200ns improvement in your system
cycle time compared with equivalent-speed 16-pin
parts. If you don't need the speed, enjoy the
safety margin

One less clock than the 16-pin. Less noise and
error in your system

100% hot testing —functional. parametric and
refresh —at worst case temperatures

They're plug-in replacements for the
TMS4050’s. And then some!

Processed to MIL-STD-883. For free

Purely capacitive inputs that are easier to drive
eliminating extraneous current surges.

Static input circuitry for simpler timing, easier
operation and better margins
Note: For you 22-pin users, the Am9060 is a
plug-in replacement for the TMS4060

Advanced MOS/LSI

[

Advanced Micro Devices ¢ 901 Thompson Place, Sunnyvale, California 94086 » Telephone (408) 732-2400 »
Distributed nationally by Hamilton/Avnet, Cramer and Schweber Electronics.

Circle 11 on reader service card



This display makes oscilloscope
timing measurements easier,
faster and more accurate.

Main sweep has two Sweep rates
intensified zones. displayed digitally.
Two intensified zones Digital crt readout dis-
on the main sweep plays both sweep
correspond to the two S = - rates for measurement

expanded, delayed
sweeps shown below.
They are quickly and
independently posi-
tioned to provide a
visual approximation
of the A time mea-
surement.

ease and convenient
photographic docu-
mentation. To the left
is the main sweep rate
and to the right is the
sweep rate for the two
alternate (or delayed)
sweeps.

Two expanded
sweeps.

Both intensified zones
are expanded at a
faster rate for better
resolution and are
swept alternately with
the main sweep trace
for a complete, power-
ful measurement dis-

play. A time accuracy Time difference is computed and

is enhanced by super- displayed digitally.

imposing one trace The time difference (A time) between
over the other, yet each of delayed sweeps (or intensified
they can be vertically zones) is digitally computed and dis-
separated for inde- played directly on the crt for swift and
pendent analysis. convenient measurement. When similar

points on each of the alternate delayed
traces are aligned, the A time readout
gives you a highly accurate measure-
ment of the time between the points.

CRT display, photographed on a 7904 oscilloscope, shown full size.

Fill out and mail to: Tektronix, Inc., P.O. Box 500, Beaverton, OR 97077

Please send me Name _Position_
O The new 7B80-Series brochure Company Mail Sta -
O A time measurement application
notes. Address _
O A catalog of 7000-Series oscillo- . .
scope mainframes and plug-ins. City State - Zip

[ Please have a Tektronix Field Engineer Phone ( )
contact me about a demonstration.



Only these new plug-in time bases
make it possible.

Triggering.

Peak-to-peak automatic trig-
gering offers a continuously
triggered display regardless
of changes in signal ampli-
tude or frequency. Trigger
bandwidth is 400 MHz with
trigger sensitivity at least
250 mV.

n Trigger holdoff
adjustable.

Variable trigger hold-
off allows you to ob-
tain stable displays on
l complex signals like
digital data trains.

[ H-H B

z
2
o

g
2

Controls position both
intensified zones.

DELAY TIME positions
the first intensified
zone. A TIME posi-
tions the second in-
tensified zone relative

7B80 sweep rates.

The alternate (de-
layed) sweeps can be
set to any rate up to
1 ns/division on the

A

DISPLAY MODE

n_ TIME BASE
R xy

to the first. The A de- |
lay time value — the
time between the two
intensified zones — is
presented digitally on

R el & A4

7B80. Naturally, other
7000 Series time bases
with different perform-
ance features can be
used with the 7B85 to

make A time delay
measurements.

the crt.

ﬁ'

Alternate traces can
be separated.

TRACE SEPARATION
activates the A delay
time mode and permits
the two delayed traces
to be vertically posi-

Optional X-Y mode.

For phase relationship
measurements, an op-
tional X-Y mode routes
the X (horizontal) sig-
nal from an oscillo-

7B85 sweep rates.

Sweep rate for the main
sweep can be set from 1
ns/division to 5 s/division.

tioned with respect to
each other for your
most convenient dis-

scope vertical ampli-
fier to the horizontal
sweep unit without

play. changing input probes.

Here’s how to get more information

Your nearby Tektronix Field Engineer will be happy to show you P

how these new time bases combine with a 7000-Series oscilloscope @

mainframe and other 7000-Series plug-in instrumentation to fit

your measurement needs. Just call your local Tektronix Field Office

or send the coupon to Tektronix, Inc., P.O. Box 500, Beaverton, OR TE KT n o N lX®
97077. In Europe, Tektronix Limited, P.O. Box 36, St. Peter Port, committed 'ol , ”
Guernsey, Channel Islands. technical excellence

For Technical Data circle 12 on reader service card

The 7000 Series...more than an OSC“IOSCOpe For Demonstration Circle 13 on reader service card



...A SECOND
SOURCE FOR

Molded
Wire-Wound Resistors

..AS LOW AS B¢ EACH!

“SPECIALS"” AVAILABLE

A VALUES AS LOW
AS .01 OHMS!

A TCs AS LOW AS
10 PPM!

/A TOLERANCES AS
LOW AS 1%!

Send For New ‘76 Catalog Or
Call our Hotline For Name
Of Your Local Representative
Or Stocking Distributor.

(603) 627-3831

AMF
RCL Electronics

195 McGregor Street

' People

Manchester, N.H. 03102
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Rosenzweig seeks society
of telecom consultants

As new communications options be-
come available to business-tele-
phone users, independent telecom-
munications consultants are facing a
potential crisis of confidence. At
least Stan Rosenzweig, the president

Warning. Consultants must guard against
bad apples, says Stan Rosenzweig.

of National Telephone Planning
Corp. in Yonkers, N. Y., thinks so.

That is why he recently sent let-
ters to some 200 consultants across
the country inviting them to Denver
on Feb. 15 for an organization
meeting of the Telecommunications
Consultants Association. Previous
attempts to form an association
have bogged down in petty bicker-
ing, says Rosenzweig, who adds that
consultants must act now to squelch
the “bad apples” who may be re-
sponsible for growing rumors of in-
terconnect kickbacks and other un-
ethical practices.

Code of ethics. Rosenzweig, who
regards himself as a catalyst in try-
ing to form the association (he has
hired a professional organizer to run
the Denver meeting), says he would
like the association to “provide the
industry with a forum to discuss
professional problems, to allow the
industry to speak with a single
voice, and to develop standards of

ethics and competence that pre-
viously have been lacking.”

“There are three types of ‘consul-
tants’ in this industry,” says the 34-
year-old former New York Tele-
phone Co. communications consul-
tant.

“The salesman is no problem be-
cause everyone knows he is a sales-
man. Then there is the professional
consultant who is competent and
has the right attitude and who be-
lieves in building his business
through good service.”

The problem is with “that group
in the middle—the guy who says
‘Don’t show me what you've got, 1
know it’s wrong,’’’ continues
Rosenzweig. “Many of them aren’t
really consultants. They either have
some arrangement with someone
who sells equipment, or they tell the
client to cut out 20 phones, take
some money, and three months
later, the client has to call the phone
company and tell them to put the
phones back because he finds he
can’t do business without them.

“There are people like that who
will still practice,” says Rosenzweig,
“but they won’t be members of the
association. There are good guys
and bad guys in every industry. It’s
time the good guys got together and
did something about the bad guys.”

Young EE’s ideas to
alter AMI’s direction?

Because of the work of a 27-year-old
research engineer, American Micro-
systems Inc. in Santa Clara, Calif,, is
on the verge of committing itself in
a big way to V-MOS—an n-channel
metal-oxide semiconductor tech-
nology that will compete with the
new, faster and denser bipolar static
designs and processes.

The engineer is T.J. Rodgers
who, as a doctoral candidate in elec-
trical engineering at Stanford Uni-
versity in nearby Palo Alto, in-
vented the V-groove MOS process
[Electronics, Sept. 18, p. 65]. His
goal was to push MOS technology to

Electronics/January 22, 1976



From General Electric

New Transient Protection Manual

New 112 page manual combines in one Copies are available from any authorized GE
publication theory, knowledge and experience distributor, GE OEM Electronic Components
relating to transient cause, detection and Sales Office, or by sending $2.50 plus
protection accumulated by General Electric applicable tax to General Electric,
scientists and engineers...includes a Semiconductor Products Department,
comprehensive selection guide and product Electronics Park, Bldg. 7-49, Syracuse, New
specification sheets for determining the York 13201.

optimum GE-MOV® varistor.

GENERALEBELECTRIC
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Pulse withstand

capaciors

for colour TV.

o1s |<T
Qo
1000- |Z%
Su

|

Write for our new catalogue.

- WIMA FKP 1
~ Polypropylene film and extended

foil electrode capacitors
encapsulated in cast resin.

1\ - Self-healing properties.
Suitable for sharp-edged or

short rise time pulses in
thyristor deflection circuits.

WIMA MKC 10
Metallized polycarbonate capac-

~ itors. Particularly suitable for

~ stringent pulse and surge condi-
~ tions. Low power factor at high

| frequencies. Self-healing

properties. Plastic case design.

| WIMA MKP 10

Metallized polypropylene

. capacitors in plastic cases.

Self-healing properties. Suitable
for both high current and pulse
circuits owing to low dielectric
losses.

o Other special capacitors
in metal cases.

® One year successful field
experience in equipment by
leading manufacturers.

o Suitable for advanced solid-
state equipment.
o For professional

electronics. ®

WILHELM
WESTERMANN ™~

Spezialvertrieb Elektronischer
Bauelemente

D-68 Mannheim 1

Fed. Rep. of Germany
Augusta-Anlage 56
P.0O.Box 2345

Tel.. (621)408012
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People

its limits so it would achieve bipolar
speeds as well as high speed-power
products and high packing densities
in read-only and static random-ac-
cess memories, random logic and
microprocessor designs.

Hobbyist’s knowledge. He came to
Stanford in 1970 with double de-
grees in physics and chemistry from
Dartmouth College but with
scarcely more than a hobbyist’s
knowledge of transistors. By the be-
ginning of his second year, however,
he had developed a V-groove pro-
cess for bipolar circuits that solved
many of the problems Raytheon
Semiconductor Inc. had encoun-
tered with its V-ate air-isolation pro-
cess. “My idea was a good one,”
says the quiet, self-confident Rod-
gers, “but it soon became apparent
that Fairchild had a better one with
its oxide-isolated Isoplanar pro-
cess.”

He then turned his attention to
MOS and after accumulating a thick
notebook and “a hundred lousy
ideas,” the pieces of the V-MOS
structure fell into place. Two years’
more work culminated in an award-
winning paper on V-MOS at the 1974
International Solid State Circuits
Conference in Philadelphia.

Five minutes after he gave the pa-
per, AMI’s vice president of technical
development, J. Donald Trotter, in-
vited him to coffee. A little later
there was lunch with James Early,
Fairchild Semiconductor’s director
of R&D, and offers of employment
from Intel Corp.

First devices. Over the past 15
months, AMI has built prototype de-
vices that achieve significantly
higher density and higher speed
than conventional n-MOS structures,
according to Rodgers. He will de-
scribe the first of these devices—a 5
volt, 200-nanosecond, 16,384-bit
ROM—in a paper at the ISSCC in
Philadelphia next month.

“The major hurdle that V-MOS
faces,” says Rodgers, “is the test of
LslI yield. If it passes that test, there
will be a wide variety of high-den-
sity, high-speed V-MOS LSI parts.”
And this is what AMI is about to de-
termine.

Electronics/January 22, 1976
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innovations from Hewlett-Packord

h D

Measure AC volts, DC volts, AC current,
DC current, and ohms with NEW
autoranging digital multimeter—$225

HP offers a new compact 3% digit,
five-function, fully autoranging digital
multimeter at a low price achieved
through a major technological advance.
Development of fine-line, tanatalum
nitride resistor technology has elimina-
ted the use of more costly discrete pre-
cision resistors. This not only reduces
the cost but improves the reliability
and temperature stability.

Typical accuracy for dc voltage mea-
surements is 0.5%. Dc current accur-
acy is 1.0%. On ac voltage ranges, fre-

quency is specified to 10 kHz, while ac
current measurement is to 5 kHz.

Voltages can be measured from + 100
microvolts to + 1000 volts dc and from
300 microvolts to 700 volts rms dc. Re-
sistance is measured from 1 ohm to 11
megohms. Current can be measured
from 100 microamperes to 1.1 ampere dc
and 300 microamperes to 1.1 ampere
ac. Autozero, autopolarity and auto-
ranging are built in.

(continued on third page)

[IEW/

JANUARY 1976

in this issue

The 3476A/B with autorange is a faster, easier way to measure current, voltage, and resistance. It offers you measurement confidence
by combining capability, convenience, and low cost.

MEASUREMENTECOMPUTATION: NEWS



The programmable calculator's capabilities are extended with such added peripherals as the

9862 graphic plotter.

More design time available
when you verify network
results with desk-top
calculator system

Hewlett-Packard offers a broad line
of calculating equipment and design
techniques so that you no longer must
plod through hand calculations and
pencil annotations in order to verify
network results right at your desk.

The HP 9830, utilizing BASIC, has
the power and memory of a mini-
computer without the inconvenience
and expense often encountered.
Plug-in read-only memories (ROMS)
perform functions with the R"'W memory
without reducing memory size.

Verify hardware performance prior
to committing to expensive prototypes.
To graphically see the effects on cir-
cuit performance as you change com-
ponent values, add an HP 9862A X-Y
plotter to your system.

A new Application Summary, ""Cir-
cuit Analysis on the HP 9830"’ describes
the hardware and software necessary
for such design applications as ac
analysis, dc analysis all with calculator-
aided design.

For your copy, check N on the HP
Reply Card.

Graphically enhance your
calculator system with an
HP 9862A plotter

Adding the HP 9862A plotter to your
calculator system provides hard copy
graphic solutions to problems solved by
any of the 9800 series programmable
calculators. Whether your applications
require the production of graphs under
total program control or by manually
entering data coordinates through the
calculator, the 9872A provides fast,
accurate transformation of tabulated
data into meaningful graphics.

Features of the plotter include the use
of disposable ink pens facilitating the
rapid changing of ink colors plus the
ability to plot on any paper up to 10 x
15 inches.

Maximum plotting versatility is ob-
tained with a plotter ROM which pro-
vides complete alphanumeric capabil-
ity, X-Y axis generator, automatic func-
tion scaling and special symbol plot-
ting. The end result is a finished plot
that is completely titled, scaled and
labelled.

For more information, check O on the
HP Reply Card.

Display baseband
amplitude response with
new accessory for
microwave link analyzer

Measurement capability in the base-
band (BB) region is now possible with
the new HP 3744A BB Sweeper Acces-
sory for use with an HP microwave link
analyzer (MLA) having a center fre-
quency of 70 MHz, and the newly-intro-
duced 140 MHz IF MLA, (Model
3790A/3792A).

Itis now convenient to perform swept
level baseband measurements in the
range 100 kHz to 15 MHz. The BB
sweeper accessory allows the MLA to
display the BB amplitude response of a
microwave radio system. The 3744A
can measure flatness of a system with
an accuracy better than 0.1 dB.

Small and compact, the instrument
consists of three operationally inde-
pendent sections—transmitter, receiver
and attenuator.

The 3744A allows local, remote or
simultaneous two-way measurements
to be made. The BB, sweeper also has
a range of connector options, allow-
ing it to interface with HP MLA con-
nector options and existing link
equipment.

For more information, check C on the
HP Reply Card.

'—,7,1.1.]-1-' i ~ ]
CHBBODOD?

A
L=—=
Baseband sweeper accessory accepts BB
frequencies up to 15 MHz.
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Measure AC volts, DC
volts, AC current, DC
current, and ohms with
NEW autoranging digital
multimeter

(continued from first page)

Repetitive measurements can be
completed faster with the range hold
feature that allows the instrument to be
locked to any desired range. The LED
readout gives all voltage readings in
volts, all resistance readings in kilohms
and all current readings in amperes.

Model 3476A is ac line powered
only; Model 34768 is ac line powered
and also includes rechargeable nickel
cadmium batteries.

Both units measure 6.5 cm (2.3 in)
high, 16.8 cm (6.6 in) wide and 26 cm
(8.1 in) deep. Model 3476A weighs
0.7 kg (1 Ib. 9 0z.) and Model 3476B
weighs 0.91 kg (2 Ib.)—small enough
to fit into your attache case or your
pocketbook.

To learn more about this easy-to-use,
compact multimeter, check A on the HP
Reply Card.

Fully protected, low voltage
dc power supplies

HP’s fully protected low-voltage dc supplies come in power ratings from 120 to 2000W.

If your system power requirements
call for a dc supply with superior per-
formance and the benefits of built-in
overvoltage and overcurrent protection,
take a close look at HP’s family of low-
voltage rack supplies.

These supplies boast load and line
regulation of 0.02%, with less than
10mV peak-to-peak ripple and noise,
and full load efficiencies from 54% to
80% . Output voltage and maximum
current limit are fully adjustable, while
the overvoltage crowbar trip point can
be independently set between approxi-

Fast, accurate TTL and ECL testing
with a single pulse generator

HP’s full-capability Model 8082A is
the one Pulse Generator answer for all
fast bipolar logic testing requirements.
250 MHz repetition rate with transition
times variable down to 1 ns offers un-
paralleled performance to engineers
working with ECL circuits and systems.
In addition, its full 5 volt output (into
50 ohms) and speed reserves to cover
future, faster designs make the 8082A
an ideal choice for TTL applications.

Complementing its speed, the Pulser
also brings new precision to high speed
logic testing. Its low-reactance 50 ohm
source absorbs 98% of all reflections
from signals up to 4 volts. The result?

MEASUREMENTECOMPUTATION: NEWS

Clean pulses, not just from the generator
but at the IC input, where you need
them, even without a terminating
resistor.

Switch-selectable fixed ECL levels,
square wave mode to 250 MHz, and a
human-engineered front panel that
minimizes the chances of incompatible
control settings, further contribute to
making your high frequency pulse test-
ing faster, easier, and more precise than
ever before.

Note: for lower speed applications
consider HP’s lower cost Model 80078
with 100 MHz, 2 ns speed.

mately 10 and 110% of rated output
voltage. Other advantages include auto-
matic crossover between constant-vol-
tage and constant-current modes, re-
mote programming, and remote sensing.

This power supply product line in-
cludes 13 models (62568 through
6274B) covering four output voltage
ratings: 10V at 20, 50 or 100A; 20V at
10, 20, or 50A; 40V at 3, 5, 10, 30, or
50A; and 60V at 3 or 15A.

For additional information, check | on
the HP Reply Card.

Sampling scope display of 8082A’s 1 ns rise-
time output pulse.

For more information on HP pulse
generators, check K on the HP Reply
Card.



Any scope in this family with the
Logic State gold button
can put you into the data domain
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Now, you can display both func-
tional and electrical measurements with
the same instrument.

Pick any one of these HP scopes. Add
the optional Logic State Switch, (Option
101) and the 1607A Logic State Ana-
lyzer, and you have an economical
and convenient way to time-share the
display between traditional time-
domain measurements and the new
data domain.

Select the data domain and your
scope’s CRT displays the results of your
measurements in 1’'sand 0’s. Selecttime
domain and you have a display of elec-
trical waveforms.

Data domain capability is an option
available for the above scopes. Reading
left to right, pictured are the:

1740A 100 MHz  The third channel
trigger view allows you to see the trigger
signal simultaneously with the other
two channels.

1722A 275 MHz Dual-delayed
sweep, microprocessor and LED display
in this scope giving you direct 3%:-digit

INTENSITY ——‘
[}

_ BEAM
STATE FIND
DISPLAY
. (PULL)

e EXT
s +10 I
FOCUS L INT

4 a EX”

,\

readout of time, frequency, voltage and
relative amplitude expressed in percent.
1712A 200 MHz Low-cost scope
gives you the measurement convenience
and accuracy of dual-delayed sweep,
and scaled voltage output for direct
readout of time intervals on your DVM.
1720A 275 MHz Here's real band-
width value in a dual channel scope
featuring exceptionally stable triggering.
1710B 200 MHz General purpose
scope with dual-delayed sweep.

Pick the scope that best fits your
needs and your budget. Then add the
1607A Logic Analyzer. Include the
Logic State Switch Option and you’re
ready to begin tackling problems in
both the time and data domain.

For additional details, check B on the
HP Reply Card.

Four new sweeping
Application Notes

Applications that capitalize on the
versatility of the new HP 8620C Sweeper
mainframe and its wideband RF plug-
ins are described in several new appli-
cation notes:

AN 187-2, "Configuration of a 2-18
GHz Synthesized Frequency Source
Using the 8620C Sweep Oscillator,”
describes a calculator-controlled,
phase-locked system whose stable sig-
nals can be easily set with high resolu-
tion. Program listings for HP calculators
are included. (AN 187-1 covers the
same topic for the 8620A mainframe).
For your free copy, check R on the HP
Reply Card.

AN 187-3, ""Three HP-IB Configura-
tions for Making Microwave Scalar
Measurements,’”” uses the
HP 436A Power Meter, 8755 Frequency
Test Set, or 8410B Network Analyzer as
the measurement partner of the 8620
sweeper for reflection and transmission
measurements. Advantages and trade-
offs of each alternative are discussed.
The Hewlett-Packard Interface Bus
permits these tests to be automatic;
sample programs are included.

Check S on the HP Reply Card.

AN 187-4, "Configuration of a Two-
Tone Sweeping Generator,”” presents a
system which generates two swept sig-
nals offset by a very stable fixed fre-
quency. Such a system is extremely use-
ful for testing broadband mixers and
receiver front-ends; the difference
frequency (or IF) can be anywhere from
10 to 300 MHz. This system can sweep
test from 2-18 GHz using two
HP 86290A/8620C sweepers.

Check T on the HP Reply Card.

AN 187-5, "Calculator Control of the
8620C Sweep Oscillator,” gives de-
tailed information on the simple pro-
gramming that puts the 8620C sweeper
operation under calculator control. An
example shows how to set operating fre-
quencies with high precision by adding
a frequency counter as the feedback
element. :

Check U on the HP Reply Card.
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New high sensitivity sensor
measures microwave
power to —70 dBm

Combining ultra-high sensitivity and
low SWR, the new HP 8484A Power
Sensor further extends microwave
power measurements down to
—70 dBm (100 picowatts).

The new sensor is compatible with
both the HP 435A analog power meter
and the new HP 436A digital meter.
Now, in conjunction with the 8481A
sensor (—30 to +20 dBm) and
8481H (=10 to +35 dBm), a mea-
suring range of 105 dB is available from
10 mHz to 18 GHz.

The important contribution of low
barrier Schottky diode technology is the
very low SWR which resulted, without
sacrifice of sensitivity. Since the LBS
diodes are so consistent, excellent
match toa 50 ohm line is achieved with-
out padding. SWR is 1.3 at 18 GHz
(1.2 over 30 MHz to 10 GHz). Such low
SWR substantially reduces overall mea-
suring error, and nicely complements
the high instrumentation accuracy of
the 435A and 436A power meters.

The sensor is designed to minimize
thermal drifts, a critical factor when
measuring extremely low power levels.
An individual calibration factor curve
is attached to each unit. Rugged design
allows overload limits to 200 mW.

Absolute calibration is achieved at
—30 dBm by measuring the 1 mW cali-
brator signal available on the power
meter using a highly accurate, low
SWR, 30 dB, 50 MHz accessory pad
(HP 11708A furnished).

For a data sheet, check M on the HP
Reply Card.

Measure power from 100 pW to 10 uW over a
frequency range of 10 MHz to 18 GHz with new
8484A power sensor,
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Now, eight channels of tape recording
on quarter-inch tape

The 3968A is designed and packaged to meet the demands of the individual or OEM user.

The new HP 3968A Instrumentation
Tape Recorder offers you significant
benefits usually found in much larger
tape systems. Eight channels of data
collected on ¥-inch tape provide sig-
nificant savings including lower cost
per reel, minimal storage space, and
availability from many sources.

Capable of FM and Direct recording/
reproducing, with six tape speeds from
15/32 ips to 15 ips, this recorder per-
forms in a large assortment of appli-
cations—medical, chemical, geologi-
cal, engineering, oceanographic, and
scientific research.

Standard features include remote
control and status of all tape speeds and
operational modes, internal AC/DC

calibrator, tapef/tach servo mode, and
flutter compensation. Flutter compen-
sation is available with the flip of a rear
panel switch. The FM signal-to-noise

ratio can be improved up to 12 dB in
this mode.

In addition to recording data, channel
eight may be interrupted for voice an-
notation. The Electronics-to-Electronics
mode (FM only) automatically transfers
the input to the output, bypassing the
heads when the 2968A is in fast for-
ward, rewind, or stop.

For a full color brochure with detailed
specifications, check E on the HP Reply
Card.



Quality control or troubleshooting
with automatic x-ray system

Now, you can look inside encap-
sulated components, pinpoint defects
in electronic assemblies, castings, or
quickly view registration problems in
PC boards right at your workbench
with the HP 43805 cabinet x-ray.

Automatic exposure control simpli-
fies operation of the unit. Place your
object inside the fully radiation-
shielded cabinet; the voltage setting is
indicated to the operator. An ion sensor
determines the correct exposure time
and turns the machine off when suf-
ficient radiation has reached the film.

The unit has adjustable output vol-
tage from 10 to 130 kVp with 3 mA cur-
rent, ensuring good contrast over a
range of thicknesses and densities.

High resolution films and enlarge-

ments are possible or Polaroid prints
can be produced in seconds.

Check H on the HP Reply Card.

Use x-rays to pinpoint defects in small intricate
devices, occlusions in castings, critical points
in contacts, relays, or connectors.

Ruggedized Cesium Standard
for on-board applications

Operating temperature range: —28°C to +65°C. Ruggedness: passed the 400-Ib.

hammer blow test under operating conditions.

The Hewlett-Packard 5062C Cesium
Beam Frequency Standard offers both
the precision of the best lab standard
with the ruggedness of military hard-
ware in a compact package. It main-
tains 3 x 10~'" accuracy over a wide
operating temperature range and re-
quires only 20 minutes of warm-up time
even from —28°C.

With a calculated MTBF of 25,000+
hours, the 5062C is highly serviceable.
Twelve critical circuits are monitored
by the front panel meter. The unit is
5% high and will fit into a standard
19" rack. The basic 5062C weighs 50 Ibs.

This new frequency standard is
ideally suitable for navigation, com-
munication, guidance systems, among
other on-line system applications
where high performance in field
environments is required.

Optional digital display clock and
standby battery available at extra cost.

To receive complete technical data,
and a copy of the just-off-the-press
Application Note 52-2, "'Timekeeping
and Frequency Calibration,” check G
on the HP Reply Card.

Extend test equipment
measurement range with
these RF amplifiers

When RF measurements between
100 kHz and 1300 MHz are limited by
sensitivity or power output, it's quite
likely one of the HP 8447 series of
broadband lab amplifiers can help.
There are low-noise preamps spanning
100 kHz-400 MHz, 100 kHz-1300
MHz, and 400-1300 MHz. Power amp-
lifiers covering 30-300 MHz and 100
kHz-1300 MHz are offered. These solid
state units all feature high gain of 20 dB
or more and flat frequency response.

Use the preamps to improve the ef-
fective sensitivity of such instrumen-
tation as RF voltmeters and power
meters, spectrum analyzers, oscillo-
scopes, and frequency counters. Dual-
channel preamps are especially useful
with wideband scopes and network
analyzers.

The power amplifiers provide a
simple convenient way to boost the out-
put of RF signal sources and sweepers
to above 20 mW.

Send for details on these general pur-
pose amplifiers. Check L on the HP
Reply Card.

Use the HP 8447 preamp with a spectrum
analyzer to make accurate measurements of
low-level signals.
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COMPONENT

New low noise microwave
transistor

N O
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New transistors offer guaranteed tuned gain in
rugged confined metal/ceramic package.

The new HP 35868 series is an NPN
bipolar transistor optimized for low
noise and high gain at 4 GHz. The
35868L features a guaranteed noise
figure of 4.5 dB max at 4 GHz with a
minimum associated gain of 7 dB. Typi-
cal G, (max) is 14 dB at 2 GHz and
10 dB at 4 GHz.

Gain and noise are specific and
guaranteed under fixed optimum source
and load impedance conditions sim-
plifying the designer’s job in extract-
ing the maximum performance possible
from the device.

For detailed specifications, check Qon
the HP Reply Card.

Now, four bright colors in
subminiature solid state
lamps

Choose from red, high efficiency red,
yellow or green solid state lamps en-
capsulated in a radial lead subminiature
package of molded epoxy. The 5082-
4100/4150/60/90 series offer long life
with solid state reliability.

High on-off contrast and wide-angle
viewing are provided by the use of a
tinted, diffused lens. The low-profile
package and 2.21 mm center-to-center
spacing are features of interest if you
are working with space restrictions.

Arrays are available in a molded
linear configuration with separately
accessible radial leads for each device.
Center-to-center spacing isthen 2.54 mm.

For additional details, check F on the
HP Reply Card.

Maximum average forward current for red lamps
is 50 mA; 20 mA for high efficiency red and
yellow, 30 mA for green.

.\‘

LED digits for watches

In response to the high consumer
demand for digital watches, Hewlett-
Packard is currently shipping digits to
several major watch manufacturers and
willing to consider special digit require-
ments from other watch producers.

Also being developed is a new family
of LED digits for watches. These digits
which are scheduled for introduction
this year have been designed to meet
the specific needs of manufacturers of
solid state watches. The digits will be
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available in a variety of sizes and
character styles.

Hewlett-Packard is able to do this be-
cause of our in-house materials capabil-
ity, long experience in producing large
quantities of digits for the calculator
market, and our computer testing
techniques.

Direct your inquiries to Hewlett-
Packard Opto-electronics Division,
640 Page Mill Road, Palo Alto, CA.
94304.

New microwave coaxial
switch with 90 dB
isolation at 18 GHz

A new microwave switch is available
which provides single-pole, double-
throw action for signals from dc to 18
GHz. The HP 33311B is distinctive
because it features internally-switched
50 ohm loads which maintain a low-
SWR match for the ungated secondary
port. The switch has isolation greater
than 90 dB at 18 GHz, important for
applications requiring wide dynamic
range.

The new switch is designed using
“Edge-Llne" transmission line tech-
niques and switches only the center
conductor to yield typical repeatability
of £0.03 dB after 1,000,000 switch-
ings. SWR is 1.4 and insertion loss is
0.8 dB at 18 GHz and the switch is
usable to 24 GHz. The 33311B will
handle 1 watt average with 100 W peak,
and connectors are SMA.

The switch mechanism is self latching
using a permanent magnet and provides
special contacts which disconnect the
coil after the switching operation,
minimizing heat dissipated in the unit.
Coil voltages are available for both
5 and 24 volts, and momentary ener-
gizing power is approximately 3 watts.
Switching time is 30 mS.

The small size (5.5 x 7 X 1.5 cm)
and environmentally rugged construc-
tion makes the 33311B partlcularly
well-suited for designing into micro-
wave instruments and systems.

For detailed specifications, check P
on the HP Reply Card.

DC-18 GHz SPDT coaxial switch has internal
matching loads.



New 50 Mb/s digital transmission
test set for PCM/TDM systems

The 3780A Pattern Generator/Error
Detector is a new bit-by-bit error mea-
suring set. Data is provided at standard
levels in both ternary-coded (AMI,
HDB3, B6ZS, etc.) and binary format.
Clock recovery, and frequency offset
generation and measurement facilities
are available at three internal crystal
frequencies. The crystals can be chosen
to cover measurements on the first three
levels of the PCM hierarchies for CEPT,
North American and Japanese systems.

Random or systematic binary errors
are measured by stimulating the system
under test with a PRBS pattern. The
output of the system is compared bit-by-
bit with a separate, internally generated
error free pattern and any errors present
are counted. Random errors can also be
counted using Word patterns. Both
binary errors and code errors can be
counted over a chosen gating period
and displayed directly as bit error rate
or total error count.

Clock recovery performance evalua-

The 3780A Pattern Generator/Error Detector is a complete 1 kb/s to 50 Mb/s error measuring set
in one portable package.

tion can be carried out using the zero
add facility in the 3780A. For testing
4¢PSK digital radio systems, an addi-

tional data output, 6 bits advanced on
the main data output, is provided. Pat-
tern-sensitive problems in digital trans-
mission and terminal systems can be

investigated with the selectable 4-bit or,

optionally, 16-bit Word patterns. Un-
attended long-term measurements are
possible by using the BCD printer and/
or strip chart recorder outputs.

For more details, check Don the HP
Reply Card.
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‘Baron Blakeslue

“Cold Trap”

cuts

solvent loss
up to 50%

in open top

vapor degreasing

—in addition, elimination of exhaust systems saves waste
of costly heating/cooling energy

The Baron-Blakeslee “Cold Trap” system
puts a super-cooled blanket of air over the
solvent vapor in an open tank parts
cleaner. Solvent emissions into the sur-
rounding air are reduced as much as 50%.
Result? Your cleaning operations with a
Baron-Blakeslee open tank degreaser
keep solvent emissions into the air below
accepted OSHA and EPA levels.

You not only save up to 50% of
your cleaning solvents lost in the air
but you eliminate costly exhaust sys-
tems. Without these exhaust systems
which remove thousands of cubic
teet of heated ‘cooled air from your

plant each hour, you realize additional
substantial energy savings

Investigate the very real savings

In solvents and reduced heating/ |
cooling energy that this Baron-

Blakeslee “Cold Trap” system can

mean in your open top parts

cleaning operations. (You can

also include it on conveyorized =
cleaning systems.) L SRR
WRITE TODAY for full details. B oo

1620SOUTH LARAMIEAVE., CHICAGO,ILLINOIS 60650
Nationwide Manufacturing & Distribution Facilities
OFFICES IN ALL PRINCIPAL CITIES
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HIGH RELIABILITY

i SR R

Get the high reliability that eliminates
trouble. RN DIP sockets make contact with
the wide. flat sides of your IC leads. This
provides 100% greater surface contact
for positive electrical connection.




DIP SﬂGKETSmr the

price you're paying for junk!

Robinson Nugent “side-wipe”
DIP sockets make 100% greater
contact than any edge-bearing
socket on the market.

This 100% greater contact with the wide, flat
surface of your IC leads is your guarantee of
unmatched reliability. This RN “side-wipe”
contact provides constant low contact resist-
ance. No edge-bearing contact can possibly
deliver this long term dependability. This
designed-in reliability of RN DIP sockets is your
assurance of trouble-free IC interconnects—
yet they cost no more than ordinary sockets.

Put an end to troublesome junk sockets!
Write today for catalog and informative book
“What to Look for in IC Interconnects.” It’s
free from RN—the people who make more
kinds of high reliability IC sockets than anyone.

They're even packaged
for high reliability.

“Protecto-pak”® pack-
aging delivers consistently
perfect RN sockets to your
production line — for auto-
mated or manual assembly.

NUGENT ING.
i 800 EastEighth Streete New Albany, Indiana 47150 e Phone: (812) 945-0211
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Lets faceit.
People do judge by the cover.

Even the most sophisticated customers can't help being
influenced by the way a product looks. That's why we're
so careful about the design of our Optima enclosures.
Because first impressions count.

Of course, we think about more than styling when we
build our enclosures. We also design them with enough
strength to last indefinitely. And we provide for just about
any optional feature you might want. Detachable panels,
chassis slides, hinged doors and the like.

The point of it all is real, honest quality. Optima
enclosures are probably the very best you can buy. And
they look it. And most important, that's how they can make
your product look.

For a better idea of the broad range of Optima

enclosures, ask for our color catalog. OHIMA

Write Optima Enclosures, a division of Scientific-Atlanta, Inc.
2166 Mountain industrial Blvd., Tucker, Georgia 30084 or call (404) 939-6340

For Cabinets Circle 30 on Reader Service Card
For Racks Circle 203 on Reader Service Card
For Consoles Circle 204 on Reader Service Card

Own your own holder to hold your own!

Hold your own copies of Electronics in specially de-
signed slipcase holders. They'll keep your Electronics
library neat and handy—a permanent information file,
issue by issue.

Just complete the coupon and mail to Jesse Jones.
He'll process your order upon receipt, postpaid.

ELECTRONICS BOXER
Jesse Jones Box Corporation
2250 E. Butler St., Philadelphia, Pa. 19137

Please send me: [] boxes @ $4.25 each; [] 3 boxes @ $12.00; 0 6 boxes @ $22.00.
My check or money order is enclosed.

Name: . - SR— -

Address:.

Meetings

Wincon—Aerospace & Electronic
Systems Winter Convention, IEEE,
Sheraton-Universal Hotel, North
Hollywood, Calif., Feb. 18-20.

ISSCC-76, International Solid State
Circuits Conference, IEEE, Sheraton
Hotel, Philadelphia, Feb. 18-20.

Compcon Spring, IEEE, Jack Tar Ho-
tel, San Francisco, Feb. 24-26.

Nepcon 76 West and International
Microelectronics Exhibition, Indus-
trial & Scientific Conference Man-
agement Inc. (Chicago, Ill.), Ana-
heim Convention Center, Anaheim,
Calif,, Feb. 24-26.

Federal DP Expo *76 (Data Process-
ing in the Federal Government), In-
strumentation Fair Inc. (Beltsville,
Md.), Sheraton Park Hotel, Wash-
ington, D.C., March 2-3.

ACM Conference on Programing Mi-
cro/Minicomputers, Association for
Computing Machinery (New York,
N.Y.), Delta Towers Hotel, New Or-
leans, March 4-6.

IECI *76—Industrial Applications of
Microprocessors, Process Measure-
ment, and Failure Mode Analysis,
IEEE, Sheraton Hotel, Philadelphia,
March 8-10.

International Zurich Seminar on
Digital Communications, IEEE, Swiss
Federal Institute of Technology,
Zurich, Switzerland, March 9-11.

Contro! of Power Systems Confer-
ence, IEEE, Ramada Central Con-
vention Inn, Oklahoma City, OKla.,
March 10-12.

Ninth Annual Simulation Sym-
posium, Society for Computer Simu-
lation, Association for Computing
Machinery, and IEEE, Sheraton-
Tampa Motor Hotel, Tampa, Fla,,
March 17-19.

Eleventh Annual Meeting of Associ-
ation for the Advancement of Medi-
cal Instrumentation, AAMI (Arling-
ton, Va.), Regency-Hyatt House,
Atlanta, Ga., March 21-25.
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New from Potter & Brumfield

8 major P&B relays to solve today’s design challenges.

1. R10S. Sensitivity to 5mW per pole. Available in 1, germits pc board mounting on 0.5" centers. Coil ratings:
2, and 4 Form C contacts. Ratings from dry circuit to , 6, 12 and 24 VDC. Shockproof.

3 amps. Less than $3.00 in lots of 500. 7. EOT series relays. Opto-coupled, all solid state.

2. R50 relays. Help you solve cost and space prob- Solve high cyclic switching problems. Synchronous zero
lems. Less than $2.00 in quantity, the R50 allows 0.6" crossover switching virtually eliminates EM! and RFI.
center-to-center pc board spacing. Output: 2, 4, 5 or 7 amps @ 120 VAC standard.

Coil ratings of 5, 6, 12, 24, and 48 VDC. Available in 8. PRD series power relays. New improved design.

1 and 2 Form C contacts. Interchangeable with famous PR series. Save 501 at list
3.CG relay. Extended—range CMOS IC time delay or price! UL and CSA listed. Rugged terminals dESigf'IEd for

interval timer. Repeatability including first cycle is typi- power screwdrivers.

cally .01% for DC units and 0.1% for AC units. Time For detailed product specifications, contact the

delays up to 100 minutes standard. Potter & Brumfieﬁi sales representative or authorized

4. R16 time delay module. Offers big savings at under  distributor nearest you, or write Potter & Brumfield
$7.00 in quantities. Timing ranges, potentiometer adjust-  Division AMF Incorporated, Princeton,
able, are 0.2 to 2, 2 to 30 and 10 to 100 seconds for delay  Indiana 47671.

on operate. Telephone 812-385-5251.
5. T10 series relays. Only 0.375" high. Ideal for high i
density applications—permit pc boards to be mounte f\:";?'zsz E'ﬁcf_"";a‘_'.P'.‘t’dé’cffM(‘;:'°”°-
on 0.5" centers. Two and 4 Form C contacts provide 0.1 {0 \Wiitow moad. "
to 3 amp switching @30 VDC. Coil ratings: 6, 12, 2d and  gRISTOL BS4 4AZ. n 8
48 VDC. England. p
6. JDO relays. Solid state switching Telephone:
with total opto-coupler isolation. Zero e ” 6 @
voltage turn on and zero current turn off AMMAFOCO ’

minimizes EMI and RFI. Low profile A= BRSTL

Potter & Brumfield

Solving switching problems is what we're all about.
Circle 31 on reader service card



What our bottom-of-the-line

The New ALPHA LSI-3/05

Introducing the lowest priced, 16-bit, full-scale, fully compatible,
packaged computers in the world.



can do for your bottom line.

Stack the new ALPHA LSI- 3/05
millicomputer up against any
other low-end computer.

Preferably while you're .

sitting down, because on
price alone, you're bound
to be astounded.

Ready? $701 total
packaged price. And that's
complete with 256 words
of MOS RAM, and a CPU
that offers a really powerful
instruction set, Power Fail
Restart, RealTime Clock
and Autoload capability.

Try to buy an equivalent
computer at twice the price.

Have it your way.

You also get the capa-
bility to configure your computer
pretty well the way you want it.
A choice of packaging, of course,
that includes either the Oper-
ator’s or the Programmer’s Con-
sole, power supplies and so on.

A choice of two standard
/O options.

And a choice of optional
memory configurations that

Maxi-Bus compatible ALPHA LSI-3/05
achieves unprecedented cost-effectiveness
with ComputerAutomation’s new Distributed

/O System.

\

include RAM/ROM, RAM/
EPROM and RAM-only in sizes
from 256 words all the way up to
32K words. Totally addressable.

Family connections
save you still more money.

So far, what we've been
talking about could easily add
another five or six figures to
the bottom line of your ledger.

But there’s more. Really
big savings on off-the-shelf
software, peripheral controllers
and I/O interfaces.

The reason is that the
ALPHA LSI-3/05 millicomputer
is a full-fledged member of
ComputerAutomation’s LSI
Family... Maxi-Bus compatibility
and the whole works. So, every
piece of Family hardware we've
ever developed will work like
it was made for the ALPHA
LSI-3/05. Including Computer-
Automation’s exclusive new
Distributed I/O System . . .just
like you see it in the picture.

With this versatile inter-
face system, you can interface
virtually any kind or combina-
tion of peripherals. Parallel or
serial. Just by plugging them in.

A

Your cost? Probably less
than $200 per interface.

The pros know.

Computer-wise OEM’s

will tell you that product
requirements sooner or later
get ahead of the hardware.
For instance, the computer
you buy today may not have
enough I/O or memory capac-
ity for tomorrow’s Mark II
Super Widget.
Then you'll have to scrap
all your software and your
interface designs, because
they're not about to work on
some other machine.

You lose.

Of course, with our LSI
Family of compatible computers
you don't.

You can switch to a differ-
ent CPU or a different memory
anytime. Faster, slower, bigger,
smaller. The electrical interface
will still be the same; the original
programming will still work.
You win.

From the people who
brought you the NAKED MINJ®

And the NAKED™MILLI.
And the Distributed I/O System.
And the PICOPROCESSOR.

And now the ALPHA
LSI-3/05 millicomputer.

One cost breakthrough
after another. Breakthroughs
that didn't just happen...a
lot of profits got plowed back
into R&D.

But then, that’s the price
of leadership.

ComputerAutomation
NAKED MIN! Division

U.S.A. 18651 Von Karman, Irvine, CA 92664
(714) 833-8830

EUROPE 31/35 Clarendon Road, Watford,
Hertfordshire, WD1, 1JA England (0923)39627

All prices shown are for lots of 100(U.S.A. only).

Circle 33 on reader service card
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Hot-molded resistors provide
low temperature coefficient
and unmatched reliability.

The Resistance Temperature Coefficient of Allen-Bradley hot-molded fixed resistors is
typically less than 200 PPM over the entire resistor range shown in the normal equip-
ment operating temperature of +15°C to +75°C. Excellent RTC ratings have al-
ways been an Allen-Bradley benefit. And consistency of Allen-Bradley resistors
means repeatable results and tight performance patterns. Allen-Bradley
resistors offer the lowest cost—on the board—where it counts!

[ l I [ | ‘ [ | T 1
#5Cand 750 =

1 1 —
0 0* ©0* 78 0% /0%

< r"l".";// 2O f/’/ %k (‘,‘44/ Pigd %/z?'/&l.{ )«,;

is unsurpassed. Over 700 Insulation and resistance characteristics offer out-
million unit test hours with- element integrally molded standing protection against
out a single failure. into one solid structure. surges and transients.

Quality in the best tradition.

ALLEN-BRADLEY
AB Electronics Division
NLuaLITT/

Milwaukee, Wisconsin 53204 EC113
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Teletext decoder
for British homes
built around I2L

Timex watched
as timepiece
prices plummet

Air Force
defers I2L, EFL
study contracts

IBM bolsters
low-end models

Electronics/January 22, 1976

Electronics newsletter

The heart of a 14-chip Teletext decoder being tested by Texas Instruments
Ltd. for television receivers in the UK is a 1,300-gate processor made
with integrated injection logic. The decoder, to be marketed in late spring
for $260, enables the viewer to receive data, such as stock tables, for
on-screen display. The processor, which transmits data pulses at 6.9375
megabits per second during the field-blanking interval of TV transmissions,
is as complex as TI’s SBP 0400 I2L microprocessor, but has different
architecture. It has an access time of 50 nanoseconds per gate level and
operates from a single power supply. The module also contains Schottky
read-only memory, low-power Schottky, and n-channel metal-gate MOS
circuits.

Now that the vertically integrated digital watchmakers have brought retail
prices down to the $20 range (see p. 44), the big question is what Timex
will do. The giant watchmaker is still selling an $80 liquid-crystal-display
version introduced last year. Dealers attending the Consumer Electronics
Show in Chicago report that Timex will start shipping a $49.95 light-emit-
ting-diode watch in April.

**Timex could easily blow more watches through its distribution system
than we could make in a year,”” comments one chip-maker turned watch-
maker. But Timex’ distribution has two steps: distributors add a markup
of 15% to 20%, and retailers about 30%—so semiconductor manufacturers
doubt that the firm can meet their prices. About 90% of the 60 million
watches sold in the U.S. each year retail for less than $50; 42% go for
less than $20.

The Rome Air Development Center’s Reliability Branch, the Air Force’s
watchdog over the semiconductor industry, will have to delay by up to
six months its requests for proposals for outside reliability study contracts
in several totally new areas for the branch. These include integrated
injection logic and emitter-follower logic. Because of a misunderstanding
between the Air Force and the Senate Armed Services Committee, the
branch has been without its own funds since last July, and has had
to operate on funds from other RADC branches [Electronics, Oct. 16,
1975, p. 25].

David F. Barber, head of the Reliability Branch, says that RFPs on
study contracts in I’L, EFL, and other areas, normally out this month,
may not be out until June, on the eve of fiscal year 1977. “We anticipate
proper funding for fiscal 1977,” says Barber.

According to Barber, the Air Force commands are already considering
both I°L and EFL for use in several types of systems. ‘“We can see a
need for these types of devices in Air Force equipment.”’

IBM’s Atlanta-based General Systems division, source of the fast-selling
System/32 small business computer system, is making a move to
strengthen its position in low-level distributed data systems. It is do-
ing this by giving the 32 more mass-data storage capability as well as
new ability to work in distributed-data collection systems. The 32 will
now be available with 13.7 megabytes of disk storage (9.1 megabytes

35
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DEC introduces
first computer
in new family

FMC, Swiss firm
sign deal in
power devices

Addenda

Electronics newsletter

before) and will also be able to work with punched cards—both 80-column
and 96-column versions.

A new data collection terminal, the 5320, will work with the System/32
as a remote entry station. Workers can enter information from punched
cards, badges, or a keyboard for inventory control and other purposes.
A third new machine from Atlanta is a model in the System/3 line,
the model 4, which will control a group of terminals in an on-line
work-station environment. The model 4 has 64 kilobytes of MOS memory
and can handle up to five work-station terminals with visual displays.

A new class of mid-range computer from Digital Equipment Corp., the
DEC System-20, will start shipments next month. The new model bridges
the gap between the company’s top-of-the-line minicomputer, the PDP-
11/70, and the low end of its higher-priced DEC System-10 line. The
new entry will sell for between $275,000 and $350,000, a price that puts
it squarely in competition with IBM’s model 370/115. Heart of the DEC
System-20 is a new processor, the KL20. The 36-bit processor uses
emitter-coupled logic accessing a main memory implemented in core
because, says DEC, core is more reliable and cheaper than semiconductors.

Besides the K120 processor, the system includes a PDP-11/40 minicom-
puter CPU to serve as a communications processor. The minimum system
consists of two CPUs; 64,000 36-bit words of core with the KL20 and
32,000 16-bit words with the PDP-11; a 100 megabyte disk drive, a tape
unit on the KL20 processor, and a keyboard-printer.

Switzerland’s Brown, Boveri and the FMC Corp. of Chicago have negotiated
a long-term agreement to cooperate in development, production, and
marketing of power semiconductors. Brown, Boveri is to supply its
knowhow to the U.S. firm, which will then sell the power devices made
under Brown, Boveri license on the American market. The Swiss company,
in turn, will offer certain FMC power components on European markets.

Honeywell Information Systems is about to bring out a new line of
minicomputers aimed initially at original-equipment manufacturers in the
low end of the market. The new minis, which will use MOS memories
and TTL Schottky circuits in the central processor, will probably compete
most directly with the low ends of Digital Equipment Corp.’s PDP-11
and Data General Corp.’s Nova series. . . . Taking a cue from its
programable calculator, Hewlett-Packard’s Avondale, Pa., division has
applied a similar magnetic-card programing technique to its newest
reporting gas chromatograph, the 5840A. Operating instructions entered
through the keyboard are recorded on 6-inch-long magnetic cards, which
then can program the machine in seconds, as against the usual 5 to 20
minutes. . . . The success of last week’s winter Consumer Electronics
Show in Chicago has induced the EIA to change its plans and continue
with a January-June show format instead of switching to a once-a-year
fixture in April. . . . Thomson CSF Laboratories Inc. of Stamford, Conn.,
has developed an 8-Ib CCD color TV camera. The smallest portable TV
cameras now weigh about twice that.
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Elpower
builds better
solid gel batteries
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- and backs them

with better service

Better performance- Better technical service -
Rechargeable Solid Gel,” maintenance-free Technical service and assistance with
no cell reversal, Nno memory. specific applications as near as your phone.

Evaluation samples available.

Better delivery —one weex
delivery on guantities up to 500
(most models).

Better reliability = wiiions of
Elpower Solid Gel' batteries presently in
service and specified by leading manu-
facturers of emergency lighting, alarm
systems, televisions, cash registers, calcu
lators, video equipment and others with
requirements for low cost reliability.

Better price —cipower vatteries

give you more power per dollar.

Better quality —ouaiity so hign
that the Elpower battery is guaranteed not
to leak...EVER...or we replace it.*

Better versatility —cipower
batteries can be operated or chargedin any
position; standard sizes include 6 and 12
volts, 1 AH to 24 AR

‘If used in accordance with Elpower pubhshed
Instructions, available upon request

ELPOWER CORPORATION

Subsidiary of Eldon Industries, Inc

Contact us or one of our many sales
representatives for additional
information.

2117 South Anne Street, Santa Ana, California 92704/Tele. (714) 540-6155/TWX 910 595-1934
In Canada: Eldon Industries of Canada Inc./50 Prince Andrew Place, Don Mills, Toronto/Tele. 449-2866
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Design enhancements
boost performance of
8-bit microprocessors

A new company, Zilog Inc.,
will have first enhanced
devices to handle 8- and
16-bit words next month

After a period of relative calm in
which microprocessor manufac-
turers consolidated their existing de-
signs, they are starting a new era of
intensified design activity. They are
feverishly pursuing the goal of in-
creasing microprocessor speed and
computing capabilities on two
fronts. First, new and more pow-
erful 16-bit devices have been intro-
duced. And now, manufacturers are
boosting the performance of present
8-bit designs—enhancing them to
handle both 8- and 16-bit words
with equal facility.

The first of the new 8-bit devices
will be available, not from a leader
in the field, but from a recently or-
ganized company. Next month,
Zilog Inc. of Los Altos, Calif. [Elec-
tronics, Dec. 25, p. 25], will make
available samples of its Z80 en-
hanced 8-bit system that is aimed
not only at the industry’s 8-bit
leader—Intel Corp.’s 8080—but at
the new 16-bit designs as well.

In addition to sample quantities
of the 40-pin central processing unit,
says Frederick Faggin, Zilog presi-
dent, a complete hardware/software
development system with a stand-
alone floppy-disk-based system will
be available next month.

There will be samples of a 40-pin
parallel input/output and 28-pin
control timer in April; a 40-pin di-
rect memory access controller is due
in June, and a 40-pin serial 1/0 in
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September.

But Zilog won’t be alone with en-
hanced 8-bit devices for long. Both
Intel and Motorola Semiconductor
Products, another leading supplier
of 8-bit devices, are readying en-
hanced versions.

Performance. Faggin boasts that
the Z80 system has a 5-volt deple-
tion-load n-MOS microprocessor
chip, which is capable of 25% to
100% more throughput and requires
25% to 50% less memory space than
the fastest Intel chip—the 8080A—as
well as being 20% faster and requir-
ing less than half as many interface
and control circuits.

The new chip will reduce memory
costs, Faggin asserts. This comes, in
part, from a technique “whereby the

memory address is generated very
early in memory cycles, permitting
the high-speed CPU to operate with
standard-speed memories,” and
generate all the control signals.
Other cost reductions come from the
Z80 component set, which needs
only four general-purpose program-
able 1/0 circuits, compared to the 8
to 10 for the 8080A.

Perhaps the most important capa-
bility of the Z80 is its repertoire of
158 software instructions, which use
the same operating codes as the
8080A. The original 78 instructions
of the 8080A are included, Faggin
points out. “Thus, the Z80 can exe-
cute 8080 or 8080A programs stored
in existing read-only memories.”

But 80 new software instructions

INSTRUCTION
DECODE
AND

13 CPU CONTROL
CPU ANO
SYSTEM-
CONTROL
SIGNALS

CPU
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- REGISTER

CONTROL

8-BIT
OATA BUS
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CONTROL

ARITHMETIC/
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CONTROL-

Microprocessor enhancer. With its 8-bit data bus and 16-bit address bus, Zilog Inc.'s Z80
central processor gives the user added information-handling capability.
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provide such expanded capabilities
as: additional addressing modes, in-
cluding indexed and relative modes;
memory-to-memory block transfers
and searches; bit manipulation and
testing in any register or memory
site, and expanded 16-bit and
binary-coded decimal arithmetic.

Power. The key to the power of
the Z80 is the CPU, measuring 203
by 205 mils. It contains the equiva-
lent of 8,200 devices yet is only 12%
larger than the 8080A, which con-
tains 4,500 transistors. Because it is
built with depletion-load tech-
nology, like the Motorola 6800, it
requires only a single +5-v power
supply. In contrast, the 8080A needs
-12-, -5-, and + 5-v supplies. Power
requirements are close to those of
the 8080A—about 1 watt. A single-
phase clock, rather than the two-
phase approach of Intel, gives the
Z80 a cycle time of 400 nanoseconds
and an execution time for non-
memory reference instructions of 1.6
microseconds. For the 8080A, these
times are 500 ns and 2 ms, respec-
tively.

The 780 cCPU is architecturally
similar to, and retains total software
compatibility with, the 8080A. But it
has greater capability, such as 17
16-bit word registers (two of which
are real-index registers) compared
with seven or eight 8-bit registers of
the 8080A. Moreover, the Z80 CPU
has an internal 16-bit-wide data
bus, plus external 8-bit data and a
16-bit address buses so that the chip
can handle either 8- or 16-bit word
lengths in one cycle. O

7 _DataApr;ce_ssing

$500 printer uses
MICroprocessor

A microprocessor-controlled mov-
ing printing head has so simplified
the design of a high-performance
electrostatic line printer that it can
sell for $500 in quantity. Axiom
Corp. of Pasadena, Calif. is building
this 120-line-per-minute EX-800
series printer for use in original-
equipment systems. It will provide
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Color graphics coming

Soon to be added to Grumman Aerospace Corp.'s CAT-D automated test
system is the first color CRT display to diagram tests in progress

With most systems, the operator must check the output of a line printer to
find out what the machine is doing, searching for a printout of out-of-spec
conditions. The cathode-ray-tube terminal developed at Grumman's Prod-
uct Support department, Bethpage, N.Y., simplifies this task by presenting a
diagram of the unit under test with different colors keyed to show the condi-
tion of the parts. For example, green might represent “pass;” red, “fail’
gray, “‘test to come,” and yellow, "‘test in progress.”

Such displays as a flow chart of a test sequence, a schematic of a circuit,
or a representation similar to an assembly drawing of a printed-circuit board
are possible. The terminal can display the assembly that failed and, in con-
junction with software diagnosing the faults, pinpoint which test lead should
be probed to locate the failed part more precisely (as shown in the photo)

Still another display diagram developed by Grumman uses the width of
color bars to represent signal levels at calibration-adjustment points that in-
teract with each other. As each point is “‘tweaked,”” the bars vary in width
between upper- and lower-level limits displayed on the CRT. A circuit can
be adjusted more quickly and accurately than before

Like other new equipment for the CAT-D, the terminal is designed
around the HP 9500 series test systems, but, says Grumman's John
McDonald, color graphics can be added to any computer-based automated
test equipment system for $20,000 to $50,000. Software and electrical de-
sign of the Grumman terminal are already completed; packaging design
should be finished and the units ready for sale later this year, he says

VL UB2 UR US4 U85 i;;
w7 im me U U2

Y22 U283 U4

yis

i i‘ U1s - U6 617 vl
y28  u21

real-time printouts for word-pro-
cessing equipment consisting of
video terminals linked to mini-
computers.

“The most important thing re-
sponsible for the $500 price is the
fresh look we took at the market
need and price,” says Axiom vice
president Simon Harrison. Other

line printers available range from
$1,000 up and are overly complex
with “all kinds of wheels, pen-
dulums, and gears.” He and com-
pany president Stuart Spence con-
cluded this amounted to overkill.
“The simplest design would do the
job” with a microprocessor-directed
printer.
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In this way, they could leave as
much as possible to the micro-
processor software that operates
pared-down mechanical and elec-
tronic hardware. At first, they didn’t
anticipate the price being quite as
low as $500 in 200-plus quantities,
but design and production savings
added up rapidly, according to Har-
rison. Single unit price is under
$1,000.

Print head is simplified. In the
Axiom printer a simple moving
print head is the key, tracked for ac-
curacy by the microprocessor that
compensates for any positioning ir-
regularities. This does away with the
need for relatively expensive step-
ping motors and related compo-
nents. An ordinary ac motor can
drive the head. The microprocessor
system monitors positioning by a
magnetic pickup and a spinning
disk attached to the cam driving the
print head.

Harrison also points out that
the electronic interface is equally
simplified, using only six chips
along with a masked read-only
memory containing software.
Through microprocessor control, the
ROM performs a number of func-
tions. For example, it holds the ad-
dressing code for instructions and
matrix dots that generate print char-
acters.

Axiom’s first customer, Triforma-
tion Systems Inc. of Stuart, Fla., al-
ready has packaged the Axiom
printer into its stand-alone equip-
ment, primarily teletypewriters. In
the past, office users of processing
equipment have largely ignored
electronic line printers as too costly
and instead utilized Teletypes,
even though they are relatively
noisy and lack speed for many real-
time operations.

Guy Carbonneau, president of
Triformation, says he’s pleased with
the EX-800’s low cost and reliabil-
ity, but adds that the flexibility
offered by microprocessor control of
software ranks as an equally impor-
tant feature. “It enables us to design
a system around a user’s specific re-
quirements without changing any
hardware,” he says. As for costs, “no
other printer on the market com-
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petes with it,” he claims, “and it’s
eight times faster than a tele-
typewriter.”

In the EX-800 series, three mod-
els are available, for 20, 40 or 80
columns per line. Each comes
equipped with the Intel 4004 micro-
processor-controlled,  64-character
ASCII interface board for directing
data input and printing format and
for tracking the moving head of the
printer.

The printer has either parallel or
serial data entry. The maximum
parallel rate is 1,500 characters per
second while the serial data entry is
up to 12,000 bits per second. With
serial entry, an input buffer can
store up to 160 characters of multi-
line information for continuous
printing.

A 5-by-7-dot matrix achieves a
high-contrast printout on electro-
sensitive paper costing about 1.25
cents per linear foot in OEM quan-
tities. Completely self-contained,
the nonimpact printer is 8% in. wide
by 10% in. deep by 4% in. high, in-
cluding a 240-foot paper roll. O

Medical

Ultrasonics scans
for stroke potential

Fast screening of potential stroke
victims will be possible soon with a
noninvasive ultrasonic scanner un-
der development at Stanford Re-
search Institute, Menlo Park, Calif.

Until now, the only means of
diagnosing atherosclerosis, or hard-
ening of the arteries, was through
the painful and sometimes risky X-
ray angiogram. Patients suspected
of carrying plaque—fatty and
fibrous deposits in the carotid artery
near the thyroid gland—are injected
with a dye opaque to X rays. Plaque
can cause a stroke if it blocks the
passage of blood to the brain or
even restricts its flow there.

“There are problems whenever
you enter the body with a foreign
material, particularly with a person
who has plaque,” says the scanner’s
inventor, Philip S. Green, program

manager for ultrasonics at the insti-
tute. Questions about the safety of
the angiogram have prevented its
being routinely used during office
checkups.

The scanner, developed jointly
with the Mayo Clinic, Rochester,
Minn., under the sponsorship of the
National Heart and Lung Institute
in Washington, D.C., relies on a wa-
ter-filled, rubber bag that is at-
tached to a wall-mounted, articu-
lated arm. It is wrapped around the
patient’s neck, where the carotid ar-
tery is located. Water is used inside
the bag, Green says, because it re-
sembles tissue in its reaction to
sound, leaving little room for distor-
tion of image.

Transducer pair. Inside the bag,
two transducers, each with its own
lens, mechanically scan the artery at
15 frames per second. One trans-
ducer provides a real-time 3-by-3-
centimeter picture of the artery and
surrounding organs. Moreover, two-
to-one magnification is available for
a closer look at an area.

The other transducer provides a
doppler velocity graph that can be
superimposed over the CRT picture
of the artery to show blood flow. If,
for instance, the graph shows a
strong blood flow on the left side of
the artery, but nothing on the right,
doctors can determine that some-
thing is already beginning to block
the artery. “The picture and flow
profile tell more than either one sep-
arately,” Green says.

The transducer that scans the ar-
tery itself works at 10 megahertz, al-
lowing resolution of one-half mil-
limeter. Most ultrasonic scanners,
Green says, operate at only 2 MHz.
Achieving the 10-MHz range
“presented a great engineering chal-
lenge.”

The tradeoff was depth of pene-
tration. But Green says that is not
important in artery scanning. “We
were able to use 10 megahertz be-
cause the arteries are near the sur-
face.” Scanners that look at the ab-
domen, for instance, would have to
use the lower frequency. The trans-
ducer for the velocity graph oper-
ates at 5 MHz.

Perhaps being unduly modest,
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Green says he does not believe the
scanner will necessarily replace the
angiogram, but rather will “supple-
ment it and allow a larger popu-
lation of people to be screened.” But
he sees further applications down
the road, such as looking at organs
of newborn babies, detection of
breast and thyroid cancer, and diag-
nosis of vein thrombosis (blood
clotting).

Such mass screening is a few
years off, however. The Mayo Clinic
is beginning to perform tests with
the scanner. When those are com-
pleted, Green believes the scanner,
for which SRI has applied for a pat-
ent, will be licensed.

~ Displays
LED bank shows
letters and equations

Light-emitting-diode arrays are
lighting up calculator displays,
watches, and instrument panels all
over the world, mostly in single rows
of numbers. But the technology of
producing LEDs has progressed to
where monolithic arrays can be
built to display much fancier graph-
ics—the alphabet and mathematical
equations containing subscripts and
superscripts.

GaAsP arrays. At Hewlett-Pack-
ard Laboratories, the big instrument
firm’s corporate advanced develop-
ment center in Palo Alto, Calif., re-
searchers have succeeded in fabrica-
ting half-inch-square monolithic
arrays of junction-isolated gallium-
arsenide-phosphide (GaAsP)
diodes. The arrays use two-level
metal interconnections to form an
addressable X-Y matrix. Each chip
contains a 30-by-36 array of LEDs—a
total of 1,080, each of which mea-
sures 0.005 inch square on 0.014-
inch centers.

Moreover, four of the chips have
been assembled edge to edge, to
form a '2-inch-high-by-2-inch-wide
matrix of 144 columns of 30 diodes
each. The complete panel can con-
tinuously display 36 alphanumeric
characters in up to three rows (see
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Diode picture. Hewlett-Packard’s matrix of
144 columns with 30 light-emitting diodes
per column, top, comes in four separate
chips to measure Y2 inch high by 2 inches
wide. It can display mathematical equations,
center, or rows of ordinary alphanumeric
characters, bottom.

the photos at the left).

To line up the chips, researchers
Bert Frescura and Herman Lue-
chinger had to solve the problem of
handling the large number of bond-
ing pads needed to energize and ad-
dress each array. Their solution was
the two-level metal interconnec-
tions, which allow the bonding pads
to be placed at the top and bottom
of the chip, rather than at the sides.
This enables the chips to be assem-
bled side by side on a printed-circuit
board. There is no connection be-
tween chips. Pads for 36 cathode
leads are at the top of the chip;
across the bottom are pads for 66
anode leads plus one pad for con-
tacting the substrate.

In operation, the four-chip dis-
play is strobed at a 60-hertz rate, a
column at a time. Maximum power
dissipation is about 2 watts, includ-
ing about 0.9 W lost in the lead
resistances.

Good yields. Frescura says the
ease with which the large arrays
were produced, even at this early
stage of development, surprised
him. Five percent of the arrays were
perfect, and 20% had only one or
two defective diodes. He sees no
barrier to extending the technique
to even larger chips, say, | inch
square, which could be assembled
into 1-by-4-inch, or 2-by-2-inch dis-
plays containing more than 20,000
diodes. These diodes could display
276 characters in a 5-by-7-dot for-
mat.

Although HP says it hasn’t formu-
lated any plans to use this tech-
nology in any commercial product,
obvious applications lie in instru-
ments, microprocessors, and special-
ized areas where small cathode-ray
tubes might be too bulky. O

ComTergiaI_ A

Phone company
buys fire alarms
Bell Canada has installed three in-
tercom/fire-alarm systems in three

high-rise buildings near Toronto
and is marketing others. Developer
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Where do you look for help with microprocessors?
And micro-computers? Circuit design equipment?
Or complete digital electronics teaching aids?

The answer is the Gold Bug. But it’s no Edgar
Allan Poe mystery. The Gold Bug is E&L’s new
symbol of its broad range of products available to
circuit designers.

You are probably most familiar with E&L’s solder-
less breadboarding sockets. But how about our
plug-in modules. Power supplies. Pulse generators.
Circuit design instruments. Digital electronics and
complete microprocessor teaching systems.

Break the code of the Gold Bug. And circle the
reader service number. Or if you want some bug-
backs at half price, send in the coupon. Either way,
E&L will help take the mystery out of circuit design.
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1

SPECIAL! BUGBACK OFFER

From the Gold Bug people, 500 bug-

backs (stick-on pin configuration labels
for the back of your 7400 bugs). Only $2.50
(less than half price). Complete the coupon
and we’ll send them right away.

O E&L INSTRUMENTS, INC.
Circuit Design Aids
61 First Street
Derby, Conn. 06418

(203) 735-8774

Gentlemen:
Please send me 500 bugbacks for $2.50

NAME

COMPANY

ADDRESS

Enclose Check/MO
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and manufacturer of the system is
Mitel Corp. of Kanata, Ontario,
Canada, which is also trying to in-
terest Bell companies in the U.S.

“Only the phone companies
really have the resources to provide
the maintenance such systems
need—they have most of the cities
and buildings wired, and they have
the good will of the authorities con-
cerned,” points out Terry Matthews,
Mitel’s director of marketing.

Valuable asset. Matthews expects
to build on the belief of most fire
chiefs, including the fire commis-
sioner of Ontario, that if the phone
company does it, it will work well.
Objectively more important,
though, is the fact that the equip-
ment, which uses the telephone lines
and unmodified telephones, is likely
to be used daily. “Fire authorities
have always been afraid that equip-
ment not exercised periodically may
stop working. And frequent checks
with equipment that uses only sirens
or bells often cause people to ignore
them when there’s a real emer-
gency,” observes Matthews.

A communications panel is part
of the Mitel system. Fire personnel
or others in authority would use it to
give directions to occupants and talk
to fire fighters through emergency
phones on each floor. For emer-
gencies, the system is equipped with
a bell to raise the initial alert when a
fire alarm is pulled, plus voice com-
mands that can then be directed
through public address units in
lobby, garage, laundry, or parking
areas and to each apartment on ev-
ery floor. In an apartment, all infor-
mation comes through a wall-
mounted speaker/amplifier unit
connected across the telephone line,
or through the telephone receiver it-
self if it’s in use.

Future Mitel systems will use si-
rens instead of bells and will allow
communication with anyone wish-
ing to gain entry to the building.
When the doorbell is pushed, the
Mitel unit emits a tone unlike a tele-
phone ring. If the apartment-
dweller’s phone is on when the tone
sounds, he can put the outside call
on hold to talk with the party at the
door. He can even unlock the door
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by dialing a code into the phone.

Matthews says the three systems
sold to Bell Canada have already
gone into operation. Since these in-
stallations were completed, Bell
Canada has found it can check the
speaker/amplifier units in each
apartment in each 18-floor building
from its central office.

Matthews says that Bell com-
panies in the U.S. though inter-
ested, are taking a wait-and-see atti-
tude. One obstacle he points to is
the differing fire laws and require-
ments concerning warning systems
throughout the U.S. O

Consumer

$19.95 watch
coming from Tl . . .

With inventories lean and business
on the rebound, dealers showed up
in unprecedented numbers at this
month’s Consumer Electronics
Show in Chicago. They got every-
thing they bargained for: watch
prices tumbled, calculator prices
continued to crumble, and a score of
citizens’ band radio suppliers pa-
tiently explained why deliveries are
up to nine months behind orders.
Texas Instruments stole the show
with a plastic-cased, five-function,
light-emitting-diode watch that will
sell for $19.95—a price retailers

didn’t expect until 1978. The Dallas-
based firm backed up its entry with
a line of base-metal versions starting
at $29.95, and Fairchild Consumer
Products Inc., Palo Alto, Calif., un-
veiled a new low-cost “Timeband”
brand that also starts at $29.95.

Competition. National Semicon-
ductor Corp.—expected with TI and
Fairchild to dominate the low end
of the digital-watch market—was
caught with its prices up. It lowered
them in mid-show. Calling the TI
pricing move “the most expensive
advertising ploy we've ever seen,”
Richard Stadin, watch marketing
manager for National’s Consumer
Products operation, said: “We came
to the show with our printed price
lists, we saw what happened, and we
made an adjustment. We’re not go-
ing to let anyone make inroads on
our production.” Beginning Feb. 29,
National’s low-end “Exelar” line
will start at around $22.

Tl is taking orders for third-quar-
ter deliveries, but will ship limited
quantities in the second quarter. It
reportedly is negotiating with Sears,
Roebuck and Co. to sell a version
under a “Sears by Texas Instru-
ments” label.

“The strategy we’re pursuing is
simple and straightforward,” says
Bill Heye, manager of TI's Time
Products division. “We’re trying to
produce a watch that more people
can afford.”

Fairchild marketing vice presi-

Plastic time. Texas
Instruments  en-
cases its $19.95
watches in the kind
of plastic that's used
in the visor of an as-
tronaut's helmet.
Deliveries of the
time pieces are
scheduled to begin
sometime during the
second quarter.
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Has your .

mICro

than our$2600

If youve had to spend a lot of
money on a low priced micro, you may
be in a position to appreciate the cost
advantages of a higher priced computer.

Our $2600 Nova 3

When you buy a Nova 3, you don't
have to put as much into it to get it to do
your job.

You don't have to create your own
operating systems. Nova 3 is software
compatible with our other Novas. So
you get to use all the existing Nova
operating systems, language processors
and utilities.

And you don't have to worry about
performance. Nova 3 executes
instructions in 700 nanoseconds using
MOS memory. And its sophisticated
architecture lets you use up to 128K
Words with the optional Memory
Management Unit.

You don't have to buy more

."of. r -

oLy
'.1?., Ol S
’

up costing more
mini?
computer than you need. Nova 3 has
the broadest range of compatible
configurations you can get in an OEM
minicomputer line. There’s a 4 slot
Nova 3. A 12 slot Nova 3. (It has an
optional expansion chassis that gives
you 12 more slots of 1/0.)And you can
configure multiple processor Nova 3
systems.

You don't have to worry about
Nova 3 availability. Were manufacturing
virtually every part of the Nova 3.
Including the silicon gate N-channel
MOS RAM memories. ( Theyre coming
from our Sunnyvale, California facility. )

And you don't have to go it alone.
Because when you buy a Nova 3, you
can get all the support Data General
offers an OEM.

Write or call for the Nova 3 brochure.

It may persuade you to buy more and

Spend leSS. *$2600 is the sin.ge unit price for a 4K MOS memory Nova 3.
Before the OEM and quantity discounts get figured in.

nded

DataGeneral

Nova 3: The biggest thing to ever hit the OEM market.

4o Data General, Dept. LI, Route 9. Southboro, Mass. 01772 (617) 485-9100. Data General (Canada) Ltd.. Ontario. Data General Europe. 15 Rue Le Sueur. Paris 75116, France.
Data General Australia. Melbourne (03) 82-1361 Sydney (02) 908-1366.
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dent Charles E. McDonald says:
“We can make a $19.95 watch out
of base metal, and we’ll introduce it
when we can ship it.” Fairchild also
plans to introduce a liquid-crystal
version in the second quarter.

Other new watches at the show
included a one-chip LCD chrono-
graph for $79.95 from Microma
Inc., an Intel subsidiary in Cuper-
tino, Calif. The back-lit chrono-
graph includes four stopwatch func-
tions, two more than the $295 Seiko
digital chronograph.

Calculators. Calculator activity at
the Consumer Electronics Show
centered around reports that Rock-
well was getting out of the busi-
ness—vigorously denied by the Ana-
heim, Calif., firm. All consumer
calculators, however, eventually will
be assembled with Rockwell compo-
nents in the Orient, and they will
continue to be sold here under the
Rockwell name, indicated Robert E.
Hilchey, vice president and general
manager of the Microelectronic
Product division.

Prices hit a new low of $5.99, and
that’s for a machine assembled in
the United States. The calculator is
a 4-function, 6-digit machine built
in Rahway, N.J,, around a National
Semiconductor Corp. chip by Fan-
tasia Calculator Corp. And National
dropped the Novus name from
high-end and programable calcu-
lators—it will use “National Semi-
conductor” instead—and introduced
an $89.95, 54-function scientific unit
comparable to the $195 HP-45.
Coming later this year in the new
family will be more key-program-
able versions, with looping and
branching capabilities. a

. . . GE, RCA enter
citizens’ band

General Electric Co. and RCA’s Dis-
tributor and Special Products divi-
sion used the Chicago show to
launch themselves into the already-
crowded citizens’ band radio mar-
ket—both with Japanese-built units
that will be available later this year.

They joined more than 50 sup-
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News briefs

Plants belng closed by Western Electric

Western Electric, coming oft its first loss for a three-month period in 25
years and operating at only about 60% manufacturing capacity, says it
plans to close its plants in Buffalo, N.Y., and Greensboro, N.C. WE officials
blame the closings on the recession, on product changes resuiting from im-
proved technology, and on sharply declining orders for Bell Telephone
equipment in the past two years.

The Buffalo facility, actually three buildings covering more than 1.1 mil-
lion square feet, makes switchboard wire and cable, telephone and connec-
tor cables. It employs 1,950 people, most of whom will be offered transfers
and relocation payments. The 286,000-square-foot Greensboro facility,
which houses printed-circuit-board manufacturing, long-distance switching
subassembly and WE's Government production work, employs about 850
people and will be consolidated into plants in Burlington and Winston-
Salem, N.C. The North Carolina plants are expected to be closed by the
end of this year; closing the Buffalo facilities will take about two years. WE's
total employment is now 149,200, down from approximately 200,000 two
years ago.

Retailers see new terminals

Two new electronic terminals for retail stores were shown at last week's
National Retail Merchants Association meeting in New York. General Instru-
ment Corp.'s Unitote/Regitel division, Hunt Valley, Md., showed a pair of
point-of-sale terminals, the 420 controlled by a central minicomputer and
the stand-alone 430. They automate several selling functions, such as de-
livery-fee and service-charge computations, that previously had to be cal-
culated manually. The fully interactive models are compatible with GI's cur-
rent 300-series units. Also, TRW Inc.'s Data Systems division introduced a
new credit-authorization system for small retail stores. It's the first in a
series of systems with fewer options than TRW's present, more sophis-
ticated systems

Typewriter group opens R&D center

SCM Corp.’s Smith-Corona typewriter group opened a research and devel-
opment facility in Danbury, Conn., this month for advanced typewriter tech-
nology research, including electronics applications. Applied research and
developmental engineering projects will continue to be conducted at the
Smith-Corona laboratories in Cortland, N.Y., where the company makes
most of its typewriters.

TI, Westinghouse get $19 million more for FAA radars

The Federal Aviation Administration has awarded $19.6 million to Texas In-
struments, Dallas, and Westinghouse Electric Co., Baltimore, in follow-on
contracts for advanced air-traffic-control radars. Tl begins the new year
with $8.45 million for 20 improved terminal area radars known as ASR-8s,
including two that will be used by the Navy. The radars have twice the
power of earlier units, plus expanded low-angle coverage, reduced sensi-
tivity to ground clutter, and an improved light aircraft detection capability
for high- and medium-density airports. Westinghouse gets $11.2 million for
10 long-range radars for en-route surveillance radar to be used to monitor
aircraft in heavy-traffic areas

Police adapt pattern recognition for ‘mug shots’

Pattern recognition is being adapted for use with police ‘mug shots™ to
speed criminal identification. The Law Enforcement Assistance Adminis-
tration has awarded $226,043 to the University of Houston to develop a sys-
tem in which a victim's description of a criminal’'s head and face will be fed
into a computerized picture file. The computer will then select those pic-
tures that most closely match the description. The technique is expected to
eliminate time-consuming searches and lead to faster identification.
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ALL8080As DON’T COME

FROMTHES

Meet the uPD8080A. From
NEC Microcomputers, Inc.
The microprocessor that’s
both fully software and pin
compatible with Intel's new
8080A. Andit’s backed by all
the chips, support systems,
software, and service you
need to make it into a com-

plete microcomputer system
—the /.LCOM-S.

THE CHIPS.

We start with not one,
but four 8080-type micro-
processors.

At the top of the line is
the uPD8080A. It gives you
everything their 8080A does,
plus extras like full BCD
capability for both addition
and subtraction. For low-
cost applications, we also
have a 1.25 MHz option —
the 8080A-E. Plus there are
two other models, featuring
improved I/O.

In addition, we can give
you the best in RAMs,
ROMs, and PROM, includ-

ing the only Electrically
Alterable PROM with the
speed to match the processor.

THE SUPPORT
SYSTEMS.

We offer both a full-scale
microcomputer — the
PDA-80 —for software de-
velopment and hardware
emulation; and a microcom-
puter-on-a-board — the
EVAKIT — for evaluation
purposes.

THE SOFTWARE.
For the PDA-80 we have a
full line of resident software.
Or, we can give you a full line
of cross software, available
on national timesharing serv-
ices or installed on your own
computer system. This
includes our unique Macro

AME PLACE.
& Lo '

Maintenance Program
(MMP) for storing common
macros and sub-routines
for use with our Macro
Assembler.

AND THE SERVICE.

The .COM-8 package also
includes complete documen-
tation, an ever-expanding
library of Applications Notes,
and a responsive, in-depth
applications engineering
service, available nationwide.

sO...

Whatever your application or
your needs — first source or
second source, large volume
or small, chips or complete
systems — take a look at
everything our 8080A gives
you.

You really can’t afford
not to.

NEC Microcomputers,
Inc., Five Militia Drive,
Lexington, Mass. 02173,
617-862-6410.

NEC MIErocomputers, inc.
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WHERETO BUYIT.

New England:
Circuit Sales Company
Lexington, MA
617/861-0567

Mid-Atlantic:

Trionic Associates, Inc.
Great Neck, NY
516/466-2300

C.H. Newson & Associates
Philadelphia, PA '
215/248-3377

C.H. Newson & Associates '
Hershey, PA

717 /233-8576 (Harrisburg)
301/825-0001 (Baltimore)

Southeast:

Perrott Associates, Inc.
Orlando, FL
305/275-1132

Perrott Associates, Inc.
Clearwater, FL
813/726-1549

Midwest: |

McFadden Sales, Inc.

Columbus, OH ’

614/221-3363

Bitronics Sales Company

Minneapolis, MN |

612/835-7744

RF Specialists

Park Ridge, IL l

312/698-2044

Southwest: [
I
[

Merino Sales Company
Dallas, TX
214/233-6002
Tri-Tronix
Albuquerque, NM 87110
505/265-8400

Summit Sales
Scottsdale, AZ 85251
602/994-4587

Northwest:
Tri-Tronix

Bellevue, WA
206/454-0940

So. California:

Electronic Component Marketing |
Woodland Hills, CA

213/340-1745

Electronic Component Marketing ‘
El Toro, CA .
714/830-3939

Electronic Component Marketing

San Diego, CA

714/295-6122

No. California:

Trident Associates

Mountain View, CA

415/967-7031

|
|
Canada: ‘
R.F.Q., Ltd.

|

Toronto, ONT.
416/625-8874

R.F.Q., Ltd.
Montreal, QUE.
514/626-8324

NEC mergcomputers,inc.
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pliers of CB gear at the show in
agreeing demand will outstrip sup-
ply again in 1976. Acute shortages
include antennas and crystals, and
‘““if not crystals, then rotary
switches,” comments one manufac-
turer. “New product developments
and innovations will be precipitated
by the expansion of service [chan-
nels]” expected from the Federal
Communications Commission by
midyear, says Don Saxon, general
manager at Midland International
Corp.’s Communications division,
North Kansas City, Mo.

Fewer crystals. Phased-locked
loop systems that require two or
three crystals instead of 14 to
synthesize today’s 26 channels are
already becoming commonplace.
Several manufacturers, including
Sharp Electronics Corp. and Royce
Electronics Corp. showed new units
with light-emitting diode displays.

By June, SBE Inc.,, Watsonville,
Calif., expects to be selling an ad-
vanced phase-locked loop radio that
uses a single crystal, 10-digit key-
board input and LED display, says
David Thompson, president. It’s de-
signed around a single chip, built by
Nitron, the Cupertino, Calif. wafer-
fabrication subsidiary of McDonnell
Douglas Corp. The chip is mask-
programable for synthesis of CB,
marine, and land-mobile channels.

Video games coming. Finally,
buyers packed six deep into booths
of a handful of video games manu-
facturers, who had few products but
many promises of items they’re
bringing to the summer Consumer
Electronics Show in June. Magna-
vox is hinting at another version of
Odyssey, now priced at $99.95 and
$129.95. Broadmoor Industries
plans to have a control-board unit
in June at $69.95. It now sells a ver-
sion at $349 including a black-and-
white TV monitor. Universal Re-
search Laboratories will begin deliv-
ering its Video Action III next
month, after withdrawing an earlier
model from the market because it
didn’t have FCC approval. And Na-
tional Semiconductor and APF Elec-
tronics both plan to enter the mar-
ket in June with multiple-game
units priced between $79 and $89.

Programable unit
rnngs up low price

Texas Instruments is making a ma-
jor upward marketing step with in-
troduction of a programable desk-
top calculator that communicates
with the user. The “prompting” dis-
play allows even a novice to work
complicated business and scientific
problems immediately.

Tl is “trying to create a whole new
market for specialized customer-de-
signed business and scientific appli-
cations,” says Robert E. Crocker,
manager of the new SR-60 program.
He says a small-business owner with
little mathematical training should
have little trouble mastering the
new unit.

At §$1,695, the SR-60 is priced
well under comparably performing
desktop calculators. It costs about
$1,200 more than any of TI's other
desktop calculators.

The prompting display means the
SR-60 user can run alphanumeric
programs and receive operating in-
structions on a LED display at suc-
cessive stages in a problem. The cal-
culator waits for a response before
continuing with the problem.

The SR-60 has 95 keys, including
40 for mathematical functions, 46
for scientific functions, and the rest
mostly for instructions. It has 480
program memory locations and 40
data memories, expandable to 1,920
program locations and 100 data
memories with a $700 optional
module.

General-purpose operation. The
unit can also be operated as a gen-
eral-purpose calculator. It has left-
to-right algebraic entry and nine
levels of parentheses to allow users
to enter problems as they normally
would say them. At the users’ op-
tion, answers can be displayed,
printed out on a dot-matrix thermal
printer, or both.

Crocker says the TI calculator is
generally comparable in perform-
ance to Hewlett-Packard Co.’s
9815A ($2,900), Canon Inc.’s SX310
introduced last June ($2,895), and
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All wrapped up in a neat little
package, our Model 510L is
an ultra-wideband RF power
amplifier whose wide range of ‘
frequency coverage and power
output provide the user with the |
ultimate in flexibility and
versatility in a laboratory
instrument. Easily mated with
any signal generator, this
completely solid state unit
amplifies AM, FM, SSB, Tv,
pulse and other complex
modulations with a minimum of
distortion

Constant forward power is
continuously available regardless '
of the output load impedance |
match making the 510L ideal

for driving highly reactive loads.

Unconditional stability and ]
instantaneous fail-safe prcvisions

in the unit provide absolute |
protection from damage due to
transients and overloads.

This outstanding unit covers the
frequency range of 1.7 to 500 MHz
with a linear power output of
more than 9.5 watts and there is
no tuning

For further information or a
demonstration, contact ENI,
3000 Winton Road South, I
Rochester, New York 14623.

Call 716-473-6900 or

TELEX 97-8283 E N | ROC

E"l |

The world's leader
in solid state power amplifiers
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Sharp Electronic Corp.’s more
recently introduced Model 2610
(83,200).

Ti is shipping the SR-60 with 10
basic program cards. An additional
100 cards, designed for specific tech-
nical and business applications, will
be available by March, priced from
$95 each.

Crocker explains the calculator’s
low price by emphasizing the cost-
effective design philosophy. He says
Tl was able to hold down the SR-
60’s manufacturing cost (and its
price) by making almost everything
in the unit, including the case.

Hand-held unit. TI also plans to
introduce a medium-priced key-pro-
gramable calculator before April for
around $180. Designated SR-56, it
will be a 100-step, 10-memory
hand-held unit, competitive with
Hewlett-Packard Co.’s HP-25.
Moreover, the TI calculator will be
compatible with a $295 plug-in
printer model introduced by TI at
the Consumer Electronic Show ear-
lier this month in Chicago. The SR-
56 will have nine levels of parent-
heses, seven pending operations,
and branching and looping oper-
ations, similar to those also found in
the SR-60. O

Communications

AT&T rebuts attack
on Dataspeed 40

American Telephone & Telegraph
Co. has warned the Federal Com-
munications Commission that it
would be using too restrictive a defi-
nition of data processing if it accepts
the conclusions of 1BM and others
that AT&T’s new Dataspeed 40 ter-
minals are computers and not com-
munications gear subject to FCC
regulations.

The mid-January warning came
in reply to petitions by IBM, the
Computer and Business Equipment
Manufacturers  Association
(CBEMA), and the Computer Indus-
try Association urging the FCC to re-
ject proposed tariffs for the new ter-
minals [Electronics, Jan. 8, p. 34].

“The kernel of the petitioners’ po-
sition,” AT&T charges, “is based on
self-serving and incorrect definitions
of ‘data processing,” which, if ac-
cepted, would not only impose a
permanent technological freeze on
the provision of important and
needed common carrier communi-
cations services but would also place
beyond this Commission’s jurisdic-
tion the offering of services tradi-
tionally and umiversally recognized
as telecommunications.” The FCC
has yet to rule on the tariffs for the
new Dataspeed hardware.

Not data processors. While the
Dataspeed 40 terminals can inter-
connect computers, AT&T argues
they are not data processors since
they do not enhance the net worth
of the information being trans-
mitted “by changing its inherent in-
formational content.” Instead, says
AT&T, its equipment is useful only
for data communications.

The CBEMA filing cites three Da-
taspeed features—new keys, display
buffer addressing, and format con-
trol—that are “unique and necessary
for operation as part of a data pro-
cessing system.”AT&T, however, con-
tends the features “have long been
incorporated in AT&T-provided tele-
typewriter terminal equipment.”

Features are ordinary. The new
keys, according to AT&T, are used by
an operator to “signal the distant
end to cause a predesignated ac-
tion” similar to the transmission of
control signals by prearranged se-
quences of characters used in earlier
equipment.

Display buffer addressing, AT&T
explains, permits the positioning of
text in a predetermined location on
a display screen. Such text-position-
ing features “have for many years
been incorporated in AT&T-provided
teletypewriter terminal equipment.”

The format control feature, AT&T
says, is designed to protect desig-
nated areas of the display screen
and is analogous to the preprinted
paper forms used with earlier tele-
typewriters, and to the use of format
control paper tapes on certain tele-
typewriters to prevent recording of
particular types of characters in
predetermined fields. O
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NEW! The smailest thumb-
wheel switch of them ail.

<

“We like them because they're
easy and accurate to use.

You'll iike them because of
selection, features and price.”

You'll also like Cherry quality. The kind of

quality you always hope for . . . but that is only realized -315"{.‘\

when a company (like Cherry) has total in-house manufacturing

capabilities. To make sure the thumbwheel or leverwheel switch The new T-50 sub-subminiature
you order is the finest available. Anywhere. Combine this thumbwheel that takes only 8mm x
dedication to quality with the broadest line and lowest prices, 18mm front panel space . . . just
and you'll understand why our customers say “thumbs up” to 32mm depth back of panel.

Cherry thumbwheels,

For complete data and specs: TWX 910-235-1572 ... or PHONE 312-689-7700 . . . or circle reader service number.

\ R N

KEYBOARDS

PLASMA-LUX GAS DISCHARGE
DIGITAL DISPLAYS

CHERRY ELECTRICAL PRODUCTS CORP. Sunset Avenue - Waukegan, lllinois 60085
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Meet
Sorensens
cool watt.

If your heat load is up and your cabinet space is down,
our new SSD series can solve both problems at once.
Their power density is 3 times that of linears and
1Y times previous switchers yet they dissipate less heat
(25 watts less in the 5-volt model).

No forced air cooling required.

SSDs come in 10 models covering the entire range
from 1.8 to 56 volts, accept universal input voltages,
and operate at efficiencies of 76 to 80%.

And they’re guaranteed for five years.

We'd like to send you the information, along with our
new catalog of over 200 power supply products.
Sorensen, a Raytheon Company, 676 Island Pond Road,
Manchester, N.H. 03103. (603) 668-4500. Sorensen A.G.,
Hohlstrasse 608/610, 8048 Zurich, Switzerland.

Tel: 01/62 3400.

SUORENSEN

POWER SUPPLIES
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AMI6800:
The whole Kit.

AMI 6800

Family.

It’s all here: MPU, Dual Floppy Disk.
Smart Terminal. RAM,ROM, PIA, g o hiation Board. Storage for resident
Complete program editing 8 oli0 Includes everything you need software—assembler,
through CRT and keyboard. Also USRT and Modem. | o1 ore parts, program editor, etc.
includes Modem communication Magmnetic Tape. By test, the best. PROM:s and. connected (Avail. Feb.)
:3‘ fe{Tlloée tfo)mplﬂel's- Cross t;:lrodllxct dsoftware— with a peripheral, run

wail. Feb. assembler, loader, s
simulator. = g‘gk Program
rage.

500K bytes for
program develop-
ment and on-
line data storage.
Cuts out the
paper tape!
(Avail.

O Feb)

AEYB0ARD

o

CONTHOU PANGL
CASSETTY
NCwaACNINE
PRINTER
Lconpen

Our AMI 6800 Kit is a big step forward in all the parts you need to get your product on the Here’s where

simplifying your design,evaluationandtest programs. market on time. you pickup your Kit.
For example, our intelligent CRT is simple to Now for the Caboodle. The dictionary calls it a T
operate with either resident or remote software. It “package”’ You'll call it the neatest set of instructions Manhaitan BaschCA « [213)370-2482
really is smart, because it contains an S6800! Andits for any kit youVve ever bought. Ao s Soraat Lt +(305)830-8889
planned to have an in-circuit emulator added later. Now why don't you call your nearest AMI sales K o A1 ) Tea a7z o
Our dual disk is extremely useful for developing office or distributor, and ask them for the whole Kiieneapolis MK o (612) $58-8004
programs, and saves you hours of paper tape Kit and Caboodle. Or write AMI, 3800 Homestead e o o1 s (18] 505-6950
shuffling. And our Evaluation Board is loaded with ~ Road, Santa Clara, CA 95051. What could be easier? Achmdson T o (214 2316721
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And Caboodle.

Software Brochure.
A rundown on AMI software

products including assembler,
loader and simulator. AMI 6800 Brochure.

List of goodies. All you want to know
about the AMI 6800 family.

Evaluation Board
ApplicationNotes.

The why and wherefore of our
Prototyping System, and how
to make the most of it!

NCSS Users Manual.
All the magic necessary to work with
National CSS time-sharing network.

APl;’::g:-‘;::\yming Maagneual.

Describes the instruction set and

AMI Guide to
Standard Products.

All the MOS you might need in

Hardware
Reference Manual.

how to use the AMI addition to microprocessors. A detailed description of each
Assembler and component in the system, and
Simulator. how to make them work!

DISTRIBUTORS Florida— H ollywood (305) 927-0511 Canada— Mississsugs. Ont Virginia— Richmond “Meridian’
Georgia—Atianta (404) 449-9170 (416) 878-9050 (804)335-8521 [ )
ALTA ELECTRONICS ihnois— Elk Grove Village SEMICOMP CORP. ,
Utah—Salf Lake Cily (801) 466.7227 (312) 593-2740 Collioma Newner Beach R.V. WEATHERFORD CO.
ARROW ELECTRONICS lowa—Cedar ngidu “Lorenz Sales (213) 971-6253 amg Arizona— Phoenix (802) 272-7144
Minnoscise Blao) (319) 393-0100 (He) 835 257" California—Anaheim (714) $47-0801
Cle12) BB Saga0ton Maryland— Rockville (301) 661-3300 - Glendsle (213) 849-3451
Massachusetts —Waltham STERLING ELECTRONICS: Palo Alto (415) 493-5373
CENTURY ELECTRONICS (617) 890-8484 Arizona— Phoenix (602) 258-4531 Pomona (714) 8231261
New Mexico— Albuquerque Michigan—Troy (313) 583-9242 Louisiana— Metairie San Diego
(508) 292-2700 Minnesota— Edina (612) 9415280 (504) 8677610 (714) 278-7400
Utah—Salt Lake Cily (801) 467-6551 New Jersey— Somersel Massachuselis—Watertown Colorado— Englewood
INTERMARK ELECTRONICS Now Yorko. Rochastar (71814614000 Now s 0hL) 9289720 . Re o M a2
. 7. ew York — Rochester - ew Jersey — Pert| m| ew Mexico— uquerque
Washington—Seattle (208) 7673180 Westbury (518) 334-7474 201)442.8000 " (505) 842-0868
SCHWEBER ELECTRONICS Ohio— Beachwood (216) 464-2970 New Mexico—Albuquerque Texas— Dallas (214) 2431571
o (141 58 a2 9245504 Toxas—Ausiin (512) 637.269 Toxas ~Datias (314 257-013 Washingions Soatia) C0o 400 *
a allas - ‘@x8s — Dal 4) 357-01 31 ashington— S eattle
Connetticut — Danpury 1303) 762-3500 Houston (713) 784-3600 Houston (713) 627-9800 (308) 2456340 AMERICAN MICROSYSTEMS. INC

Electronics/January 22, 1976 Circle 54 on reader service card 55



* A

The fleeting glance

Anything fleeting—any transient phenomenon—is meat for
Biomation’s waveform recorders. If you've got a sensor to
sense it, we've got the recorder to catch it and play it back for the
kind of close scrutiny most fleeting glances never get and
probably don’t deserve. N

\

Catch a falling star

Q-switch a laser. Snap an electronic shutter. Plot
the gurgles and whistles of underwater mammals.
Shoot a 9-pound chicken into a 747 to simulate a
chance encounter with a flying fowl. IF YOU CAN
OPERATE A SCOPE (and find a 9-pound
chicken), you can do all these fun things on a
waveform recorder. They're very versatile. And
the nice thing about our recorders is that you
can’t miss. If your event takes place. our recorder \
will catch it. X

The Pre-Trigger Recording REASON A\

This is a somewhat simplified Here comes your BIG EVENT y
diagram of a semiconductor and you're already recording .. \

Sonofagun!

\\ If a fast signal you're looking
for happens only once and

doesn’t let you know when it's

coming, you need a Biomation

N waveform recorder. You'll

= capture it more surely than you
could with scope cameras, and

the digitized data is infinitely
more useful; you can play
\ it out onto a flicker free

memory. It's currently OFF.

IN~¢§ .___._{.’OUT /

BIG ANALOG EVENT

z Now the power is on and stuff
is starting to march through at, Trigger on your signal and the delay
say, SMHz. tells you when to stop recording. You \ -

have caught data fore and aft.
YNALOG DIGITAL g \

CRT screen, write it on
a recorder, or feed it to
a computer for all man-
ner of wonderful
manipulations.

et
PR

l——— A-TO-D CONVERTER
: AFT DATA FORE DATA
Now it's humming. Data is

pouring through and dumping 6 Here's your Big Event—digitized.

out onto the floor, waiting for Now you can play it out. Nice deal,

your trigger. right? No more misses!
DIGITAL \ / 7
= / “ 4, COMPUTER
~ Qe g\g-i' CRT DISPLAY |
/ e . —~ B3N &¥ el |y CHART RECORDER
ANALOG NWANTED JUNK -" %" 27T "\ FLOPPY DISK

FLOOR



SPECS
for your

bedazzlement

_—

* 6-bit, 8-bit, 10-bit A/D conversion

* time resolution to 1 point in 4000
*bandwidths to 25MH:z

*digitizing speeds to 100MHz

& memories to 4000 words

AND DON'T FORGET, FOLKS,
BIOMATION'S SPECIAL PLUS ... pretrigger
recording. (See the really strange diagram

S_.. over there.

Also ... Very Interesting Idea
... you can let your computer
remotely control signal
acquisition of our 8100
waveform recorder through a
full digital interface. Let your

mind wander over that one for
a moment.

}4 igl\tning

If what turns you on is an electrical quickie, grasp it with
a Biomation waveform recorder. Your UHV transient is
just another fast analog waveform to us. We'll digitize it at
speeds up to 100MHz. That should effectively degrease
your problem lightning.

THENACT!

There’s a ton more we can
tell you about putting a
Biomation Waveform Re-
corder to work for your
unique one-of-a-kind set-
up. The idea’s not new.
Neither are we.
Thousands of Biomation re-
corders are doing it all over
the world.

We've got a very slender
(though all-inclusive) short
form catalog. And can give
applications help at the
drop of a phone call. For
the catalog, circle the bingo.
For help, yell. (408)
255-9500.

It's all happening at

10411 Bubb Road,
Cupertino, CA 95014.
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JOIN OUR BME-KAP

SAVINGS PLAN

SAVE 30% T0 50%
ON THE COST OF MONOLITHIC
CERAMIC CAPACITORS

This major cost saving is the result
of our new BME™ capacitor tech-
nology. We've eliminated precious
metals cntirely from the clectrodes
and terminations of our BME™
capacitors. No precious metals means
lower cost. So now we offer you our
complete line of monolithic ceramic
capacitors — BME Chips™, BME
Radials™ and BME Axials™ — at a
genuine savings of 30% to 50%.

This significant reduction is not based
on a momentary drop in precious
metal prices. This is a long-term so-
lution duc to the replacement of
precious metals by non-noble metals
which are not subject to the same
dramatic cost spirals.

SAVE WITH RELIABILITY

Our BME™ capacitors have not sac-
rificed the inherent clectrical- and
mechanical Ceramolithic® quality.
Their reliability can be demonstrated
by the extensive test procedures to
which they have been subjected.
Write to our Applications Engineer-
ing Department for complete test
reports.

SAVE WITH DESIGN
FLEXIBILITY

Now you can seriously consider
monolithics to replace micas and tan-
talums. Our BME™ capacitors fea-
ture non-polarity, a wide range of
capacitance value, low leakage, high
volumetric efficiency, availability in
chip, radial and axial packages at
prices competitive with mica below
1000pF and tantalum up to 2.2uF.

TYPICAL SELLING PRICES PER UNIT QUANTITIES OF 5000 OR MORE

BMETM ~J° DIELECTRIC (COG)  BME-Chip™  BME-Axial™ BME-Radial™
I thru 100 pF. 5%, 50WVDC 5.1¢ 6.8¢ 7.5¢
1000 pF. 5% . S0OWVDC 12¢ 16¢ 16¢
BMETM »$” DIEL ECTRIC (X7R)  BME-Chip™  BME-Axial™ BME-Radial™
.01 ;iF. 20% . 50WVDC 3.5¢ 5.8¢ 5.8¢
1 pF. 20%.25WVDC 9¢ 16¢ 14¢
1.0 .F. 20%. 25WVDC 52¢ o 73¢
BMETM “R" DIEI ECTRIC (ZSU)  BME-Chip™  BME-Axial™ BME-Radial™
.1 uF. 480 —20%, 25WVDC 5.7¢ 8.8¢ 8.8¢
47 F. +80 —20%, 25WVDC 13¢ 16.5¢ 16.5¢
1.0 iF. +80 —20%. 25SWVDC 19¢ 27¢ 25¢
2.2 uF, +80 —20%. 25WVDC 35¢ — 49¢

JOIN THE USCC/CENTRALAB
BME™ CAPACITOR
SAVINGS PLAN

Get all the details today. Write on
your company letterhead for your
concise Savings Plan Price list —
your pass book to the lowest mono-
lithic ceramic capacitor prices avail-
able. Compare it with anyone else’s
price list and see.

Remember, USCC/Centralab—
Quality, Volume, Savings.

%g-\

o=

88 USCC/Centralab &)

Electronics Division = Globe-Union Inc

4561 Colorado Boulevard m Los Angeles, Ca. 90039
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(213) 240-4880
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FCC plans to
expand interconnect
rules; costs hit

Commerce revising
controversial study
of telecommunications

Increasing foreign
investment in Datran
studied by FCC

1975 avionics sales
pass $100 million
for general aviation

Electronics/January 22, 1976

Washington newsletter

The Federal Communications Commission is scheduling action by March
18 expanding competition in the market for PBX switchboards and key
system terminals by adding such customer-provided equipment to its
registration program. The two product lines—major markets for Western
Electric, AT&T’s manufacturing arm—are now expected to be added to
the FFC’s Nov. 7 order on Docket 19528 from which they were excluded.
But the proposed FCC action could be stalled by challenges in the
U.S. Court of Appeals by the North Carolina Utilities Commission and
U.S. Independent Telephone Association. AT&T may also go to court
later if it does not get favorable FCC action on its Jan. 9 petition to stay
implementation of the first phase of the docket, under which equipment
registration is now scheduled to begin April 1.

A Commerce department report, ‘‘Lowering Barriers to Telecommunica-
tions Growth,”” has ‘‘proved to be highly controversial’’ and is being
revised, concedes John M. Richardson, acting chief of the agency’s Office
of Telecommunications. Its Science and Technology Telecommunications
Task Force prepared the draft. Most of the 50 electronics companies
surveyed for the report and the Electronic Industries Association’s Com-
munications division were highly critical of thé report and urged it be
withheld until it could be revised [Electronics, Dec. 25, p. 42]. The 95-page
report dealt with direct satellite communications, fiber-optic and broadband
cable distribution networks, and land-mobile radio services. It was widely
interpreted as a move by Commerce to expand the office’s operations.
Richardson said the report **was misunderstood.’

The possibility that Data Transmission Co. of Vienna, Va., a specialized
common carrier, may be violating Federal laws concerning foreign invest-
ment and control is being weighed by the FCC. The issue entails increasing
investments in and loans to Datran and its parent, Wyly Corp. of
Dallas, by the Swiss company Haefner Holding AG and its owner, Walter
Haefner. Alien ownership of more than 25% of any U.S. communications
company is illegal.

The issue arose when Datran recently sought FCC permission for Haefner
to invest up to $20 million more in convertible debentures in the company.
Since 1973, Haefner’s holdings in Datran and Wyly Corp. have increased
to an estimated $39.8 million.

1975 avionics sales for general aviation probably passed the $100 million
mark for the first time, say industry officials. They base the prediction
on the General Aviation Manufacturers Association’s report that U.S.
aircraft sales for the year set a record of $1.4 billion, up 13.6% from
the $909 million of 1974. Unit shipments for the 12 months of 14,072
were down fractionally from the 14,166 reported in 1974, however. GAMA
is forecasting another record for 1976 with shipments of 15,000 planes
worth nearly $1.2 billion.

59



60

Washington commentary | f

Competition vs regulation: a Justice Department view

The premise that competition will destroy regu-
lated industries like telecommunications and air
transportation is gradually being disproved,
notably by the actions of the Federal Communi-
cations Commission over the past seven years.
Jonathan C. Rose, deputy attorney general for
antitrust, proposed in Washington in January
that regulated companies like American Tele-
phone & Telegraph could become more profit-
able if they devoted a fraction of the resources
to competition that they now spend on fighting
it. Excerpts from his remarks to the National
Association of Manufacturers commitiee on
telecommunications follow. ~ —Ray Connolly

We are repeatedly told that *‘chaos’ will result
if additional competitors are permitted in any
particular aspect of a regulated industry like
communications. Indeed, as a relative new-
comer to this field, 1 have been astonished to
learn from established firms and other interests
that their economic futures apparently are so
fragile, almost balanced on a knife’s edge, or
so they seem to argue. I have always thought
that Triple A rated public utilities and major
broadcasting firms were relatively secure and
profitable operations. I now am told that they
are really in peril, indeed an almost endangered
species. They must be protected, it is said,
particularly from the so-called *‘baby dino-
saurs,”’ or else ‘*inevitably’ they and the vital
public services they provide will falter.

Threatening beasts

I have asked who those “‘baby dinosaurs™
are. ‘‘Baby dinosaurs,”” according to the
spokesman for one utility, are all those small
potential competitors. While one might think
that all those small firms are too insignificant
to do any harm, we are urged not to forget that
baby dinosaurs grow up into very threatening
beasts indeed.

There is no credible evidence to support the
gloomy predictions put forward by the carriers
in opposition to new, competing entries. Pre-
dictions that competition would cause AT&T to
abandon essential services have not yet materi-
alized. Residential phone bills have not risen
more rapidly than they might have otherwise.
The number of persons injured annually because
of customer use of non-Bell equipment, if in-
deed any ever were, has not gone way up. The
independent telephone companies serving much
of rural America have not been driven precipi-
tously into bankruptcy. *‘Service problems™
have not increased—indeed, in Rochester,

N.Y., where very liberal interconnection criteria
were adopted, line troubles actually declined.

Fiction of failure

When regulated industries and regulators
confront rapidly shifting patterns of consumer
choice, they sometimes will reluctantly admit
that competition is the most effective way to
meet the needs of an ever-changing market. The
impact of competition both provides consumers
with an abundance of options and stimulates the
established carriers into offering consumers
products held off the market for rate-making
purposes. To the extent that consumers have
paid for the development and talent that the
common carrier industry has assembled, com-
petition gives them the chance to obtain more
of the fruits of carriers’ technological capabil-
ities.

But, whenever any regulated industry is first
confronted with competition and the need to
change, predictions of chaos inevitably follow.
In imagination and abundance, these predictions
of inevitable failure following the entry of com-
petition are perhaps unparalleled in the history
of American fiction and creative writing.

Rechanneling resources

Of course. the communications industry is not
alone in its doomsday predictions about the
effect of more competition and less regulation.
Last October. the Airline Transport Association
charged that the Administration’s aviation
deregulation bill **would tear apart a national
air transportation system recognized as the finest
in the world.”” The next month the head of the
Truckers' Association followed up with a calm
assessment of the Administration’s truck bill:
“The Administration’s proposal to dismantle
regulation of truck regulation,”” he said. "*is the
ultimate in Government irresponsibility. Such
action would not only destroy essential stability
in transportation, but would completely disrupt
the nation’s entire marketing and distribution
system. The result would be economic chaos.™”

If the regulated industries in this country
would spend only 20% of the resources they
currently spend to fight competition on actually
competing, the public benefits would be sub-
stantial. Instead of crying from the rooftops **1
am a monopolist,”” a communications company
president could proudly say **I am a competitor
in the great American tradition of free enter-
prise.”” Ultimately, he might also be able to run
the business himself instead of having Govern-
ment make many of the key decisions for him.
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Are all
42 and 5'- digit DVM's
alike?

Definitely not. For example, take Systron~Donner’s 4%, -digit auto-
ranging Model 7224 multimeter.

It's the only one in its price range to offer a TruerﬁMS or averaging
AC converter option that you can buy now or add later. Two other
options (optically isolated BCD outputs and DC to'DC ratio) also can
be purchased now or added later. Everything else'you need is stand-
ard! That's S-D's way of protecting your investmént for the life of
the instrument.

Model 7215: another different DVM. How many giexpensive DVM's
offer complete systems programmability . . . let Hone the option of
buying it now or adding it later? Only S-D’'s 5%-digit autoranging
Model 7215 offers you such flexibility. To convert it from bench to
systems use, just order plug-in card option 04 andput it in yourself!
No, we’re not sure whether all aspirin is alike or ng!, but we do know
that all DVM'’s aren't. For complete details on th& DVM's with a dif-
ference, call Scientific Devices or contact S-D ati10 Systron Drive,
Concord, California 94518. Phone (415) 676-5000. Overseas, contact
Systron-Donner in Munich; Leamington Spa, U.K.; Paris (Le Port
Marly); Melbourne.

k SYSTRDN@D’DNNER
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The complete solution to the micro madness:

PDP-N software for the LSI-11.

The most expensive part of
using micros isn’t paying for
the hardware. It's developing
the software. With every kind
of micro device except one:

The LSI-11. Digital’s power-
ful 16-bit microcomputer on an
8%2" x 10" board.

Because thanks to our RXV11
Dual Floppy Disc Drive, you
can use the proven software
from our famous PDP-11 mini-
computers. To get your appli-
cations going. Fast.

You can program in easy-to-
use BASIC, FORTRAN, or
FOCAL, in addition to the
assembly-level language other
micros force you to use from
the start.

You get utilities for editing,

compiling, assembling, load-
ing, linking, and de-bugging
your programs. Our RT11I oper-
ating system for real time
task-oriented control. Even
applications programs, through
our DECUS customer network.
The RXV11 also helps you
develop programs right on the
LSI-11, without using time-
sharing facilities or develop-
ment machines, although if
you want, we have those too.
And we haven't forgotten
the hardware either. In addi-
tion to the basic CPU and 4K of
RAM, we also offer CORE,
ROM, and PROM memories;
additional modules for system
expansion; plus the PDP-11/03
—the LSI-11in a nice neat box,

ready to be plugged in.

And it’s priced atjust $634 in
100’s for the CPU and 4K of RAM.

LSI-11. Powerful software for
the micro market.

For details, call 800-225-9480
(MA 617-481-7400, ext. 6410).

Components Group, Digital
Equipment Corp., One [ron
Way, Marlborough, Mass.
01752. Canada: Digital
Equipment of Canada, Ltd.
Europe: 81 Route de I’ Aire, 1211
Geneva 26, Tel. 4279 50.

Prices apply to USA only

difg ]
ORI



Electronics international

Swiss ministry begins to computerize
telephone directories and services

Even for a small country like
Switzerland, the paper work in-
volved in keeping telephone direc-
tories and inquiry services up to
date is staggering. Right now, clerks
in 17 regional centers have to
shuffie some 20 million file cards to
do the job. But the end of the card-
shuffling routine is in sight for the
Swiss post and telecommunications
ministry.

This month, national telephone
service is beginning to install the
first of 700 intelligent terminals for a
$38 million computer system that
will automate directory services
across the nation by the spring of
1978, if all goes well. After that, the
system—called Terco for telephone
rationalization with the aid of com-
puters—will be expanded to cover
other directory-related services. For
instance, it will keep track of
requests for new lines, answer fault
complaints, store the file of equip-
ment locations, and keep tabs on
teletypewriters and leased lines.

Configuration. For the first phase
of Terco, the main data bank will be
sited at Lucerne, where an IBM Sys-
tem/370-158 will hold all the di-
rectory information for Switzerland.
The 17 regional centers will be
linked to the main center through
some 60 special lines operating at
4,800 bauds. At the outset, each re-
gional center will get five video ter-
minals; when the first phase is com-
pleted in 1978, the 700 terminals
will have been split up among 80
clusters. Thomson-CSF, the leading
professional electronics producer in
France, has won the contract to sup-
ply the terminals with its T-VT-6000
hardware.

When the system gets going, most
of the terminals will be assigned to
operators for inquiry services. Swiss
phone users will dial either 11 or
111 to raise a local information op-
erator. She, in turn, will tap out the
caller’s query on her terminal key-
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board and then push a tran-mission
button to access the Lucerne data
bank. The answer will come back in
real time on the terminal display.
Services. Along with requests for
phone numbers, Terco will be pro-
gramed to take care of call-transfer
instructions. And a smaller batch of
terminals will be assigned to update
the data bank with changes in sub-
scriber listings. What’s more. every

Lucerne will spew out tapes for
photo-typesetting conventional
printed directories.

All told, the ministry figures
Terco will give it the means to vastly
improve its service on information
calls. Better still, the automated di-
rectory network will do the job with
some 350 fewer people than it takes
now. That adds up to a net saving of
some $15 million for the first phase

18 months or so, the computer at

of Terco.

O

Around the world

Self-alignment improves bipolar transistors
A new self-alignment method produces bipolar transistors that operate at
higher frequencies than if they were made by conventional techniques with
masks of equal precision. The developer, Mushashino Electrical Communi-
cation Laboratory of the Nippon Telegraph & Telephone Public Corp., plans
to cooperate with manufacturers in application of this technology to smail-
signal transistors, power transistors, and integrated circuits. Although the
three precision mask-alignment processes are eliminated, the new tech-
nique reduces spacing between the base metal and emitter junction to
about 0.4 micrometer from the usual 1.5 to 2.0 um. This reduction typically
cuts the extrinsic base resistance in half and also halves the transistor area.
This area reduction leads to halving of output capacitance and typically
doubles the transistor’s operating frequency

An experimental transistor made by the new process has an emitter area
of 350 um2. The maximum oscillating frequency is 12 to 13
gigahertz, and the scattering-parameter cutoff frequency is 8.4 GHz. This
cutoff is about 2 GHz higher than values achieved with conventional transis-
tors. Two types of selective etching are used to fabricate the new transis-
tors, which are interdigitated on a conventional n-type substrate with a p-
channei epitaxial tayer. Highly doped polysilicon, which etches faster than if
it were moderately doped, is used to etch mesas with tops that are broader
than their bases. Because silicon dioxide implanted with impurity ions et-
ches faster than a nonimplanted region, diffusion and metalization regions
can be self-aligned.

CCD helps convert dlgital signals

Adaptive or programable filters are often used in signal-processing systems
to sort out the correct signals by applying digital values to samples of the
analog signals. But when charge-coupled devices are used for the filters,
conventional interface circuitry, which takes up a lot of room, must stifl per-
form the digital-to-analog conversion.

In a move to reduce space problems, an engineering group at the Univer-
sity of Edinburgh, Scotland, has developed a CCD-based d-a converter for
CCD filters controlled by microprocessors. Made by standard MOS tech-
nology, the converter is a surface-channel, three-phase, 16-bit, metal-gate
CCD. Floating-gate reset techniques developed by the Edinburgh group
nondestructively sense the charge in every tap. The unit is described as a
"'pseudo-two-phase device' in which the third phase (the capacitor) is re-
placed by individual electrodes connected to the gate of an MOS-transistor.
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THE PREFERRED
Digilal
Panel
Wielers

NOW IN THE
BALLANTINE TRADITION
OF HIGH RELIABILITY. ..

e 42 MODELS: Voltage: 200 mV to 1000V
Current: 200 mA to 2A
e 2V ,3%, 4% DIGITS: to 10 «V resolution...

Engineering Units . . . Custom or Standard
e LOW POWER: less than one watt — cool
running

e EASY TO READ: high contrast, large 0.5” LCD's
with a THREE YEAR WARRANTY.
o RFI SHIELDED: small, sturdy metal case.
e PURE QUIET INPUT: no output hash from auto-
zeroing circuits.
e TRUE TRANSFORMER INSOLATION: high CMR . . .
Input low isolated from power ground, case and digital
ground.
Call or write for EVALUATION SAMPLES or use the reader
service number for our NEW BROCHURE.

Ballantine

Ballantine Laboratories, Inc.
P.O. Box 97, Boonton, New Jersey 07005
Phone (201) 335-0900, TWX (710) 987-8380

o

Circle 64 on reader service card

nufactured under exclusive North American license from TEKELEK-AIRTRONIC.
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British laser may
reveal molecules
in semiconductors

Fujitsu teams
with U.S. firm
in PBX venture

Change in France’s
ministers delays
switching contracts

Siemens boosts
computer sales,
despite economy

Electronics/January 22, 1976

International newsletter

A laser that emits sub-picosecond pulses without “‘chirping”” is so fast
that it could be useful in studying the properties of semiconductor and
other electronic materials. The developers, in the physics department of
Imperial College, London, are confident that their mode-locked dye laser,
which now emits pulses of a third of a picosecond, can be refined
to emit pulses as short as 0.1 ps.

Since the pulses would be shorter than the vibrations of most solids
and liquids, stop-action photography could be used to study the molecules
of semiconductor materials. The laser, which has a rhodamine dye in a
water solution as the laser medium, fires in the 6,000-angstrom range.
Peak power inside the cavity is about 300 watts.

Private branch exchangers are to be produced and sold in the American
market by a company being formed by Japan's Fujitsu Ltd. and American
Telecommunications Corp. of El Monte, Calif. The main product is to
be an electronic exchange with a capacity of about 400 lines to compete
with the Bell System’s Dimension. The PBX will be produced initially
by Fujitsu, and sales are to begin in March immediately after startup of
the new company, initially capitalized at $1 million. Fujitsu, which will
own 82%, has budgeted $33 million for the first five years. The president
will be Henry Marcheschi, the American Telecommunications president.

The French telecommunications industry is in turmoil again. Just as
manufacturers were preparing to win large orders for space-division
switching hardware, President Valéry Giscard d’Estaing replaced post
and telecommunications minister Aymar Achille-Fould. His successor is
former foreign trade minister Norbert Ségard. Industry sources now expect
at least a six-month delay in letting the contracts.

The new telecommunications chief is not expected to change the
policy of using foreign space-division systems to bridge the gap until
the French-designed time-division technology can span the whole product
range later in this decade.

Apparently undaunted by the recent demise of the international Unidata
computer combine in which it was a partner, West Germany’s Siemens
AG is optimistic about its future in data processing. Despite Europe’s
contracting EDP market last year, the Munich-based company increased
its sales by 10% to about $400 million. More than 25% of the total was
sold abroad. In the near future, Siemens is anticipating annual sales gains
of 11% to 12%.

Particularly successful for Siemens have been its activities in inte-
grated remote data-processing systems, which now account for more
than half of all EDP equipment the firm has installed and which are expected
to reach 30% by 1980. Overall, the German company claims a 17.5%
share of the domestic market for medium and large-size computer sys-
tems—1.6% higher than in 1974. Its share of the European market for
such equipment is about 7%.
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Workers strike
for pay hikes
in Spain

France stimulates
numerical-control
tool production

British military
inks $100 million
air-missile pact

Philips markets
infrared receiver

Danes merge firms
to strengthen
marine electronics

International newsletter

Standard Electrica, 65% owned by ITT, is the largest of 87 companies
shut down by wildcat strikers in Spain to test their strength under the
new government of King Juan Carlos. Standard Electrica workers, seeking
to gain leverage because Spain is being scrutinized by European capitals
for possible membership in the European Economic Community, are asking
an across-the-board pay hike of $198 a month for the duration of a two-year
contract that was to have started this month. The company says the cost
for its 19,750 workers would be $54.6 million a year—more than its
after-tax profits in 1975. But to dampen inflation, the government wants
to keep pay hikes within limits of a cost-of-living increase plus 2%.

France's market for numerical-control machine tools will get a shot in
the arm through an ambitious government program aimed at pulling that
industry out of its perennial slump. In hopes of placing 350 new N/C
machines by 1980, the government will step up its financial aid, which
has accounted for 100 N/C orders during the past two years. Other
measures include consolidation of small toolmakers into groups, gov-
ernment aid to research, and reorganization of export networks.
France’s machine-tool industry, the world’s sixth largest, ranks only eighth
among tool exporters, while imports claim more than 50% of the French
market.

A $100 million contract to build medium-range air-to-air missiles over
the next several years has been awarded by Britain’s Ministry of Defence
to Hawker Siddeley Dynamics. The XJ521, an offshoot of the U.S.
Sparrow, is an all-weather guided weapon intended for upcoming genera-
tions of fighters, including the pan-European multi-role combat aircraft and
the U.S. General Dynamics F-16 fighter recently adopted by four European
countries. The XJ521, expected to be effective into the 1990s, includes
new British electronics. The homing head is made by Marconi Space
& Defence Systems, and the fuse system by EMI Electronics.

An infrared audio system that can be plugged into any television
receiver, regardless of make or age, is being marketed by Philips GmbH,
the German subsidiary of the Dutch firm. The system can also be used
with other types of audio equipment. A transmitter in the plug-in unit
sends the sound on a carrier of 95 kilohertz on an IR wavelength of 950
nanometers to a receiver the viewer wears suspended from the neck or
clipped to a pocket. A headset is hooked to the receiver.

In a move to strengthen Danish marine electronics in the wake of a shipping
slump, Dansk Radio A/S, which produces marine communications gear,
is to be merged about mid-year with Terma Electronics, which manu-
factures small radar sets. Faced with competition from such foreign giants
as ITT and Raytheon, Dannenborg, the Danish shipping company that owns
Dansk Radio, is buying Terma from European Enterprises Development
Co. S.A., a French firm, for about $800,000.
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WINNER!

ENTER TELEDYNE/CRYQTALONIC$ HYBRIDIZATION CONTEQT
13,000 IN CASH PRIZES!

One Grand Prize of

s 9500

Ten First Prizes of

é\ $20 Oeach

) Ten Second Prizes of

k\ N $SOeach
. fianr B

21 WINNERS IN ALL!
YOUR CHANCES ARE GREAT!

It's easy to enter. Design or select a hybrid or discrete
circuit that can be hybridized by Crystalonics. Send your
circuit design, along with a description of the circuit, the
function it performs and how it operates, to Crystalonlcs
(All entries must be accompanied by an entry form.)
Winners will be selected by a panel of 3
independent judges, active in hybrid design, on the basis of:
1. General usefulness.
2. Ratio of complexity of circuit to ease of hybridization.
Winners will be notified by May 1st and announced in the
May 10th issue of Electronic Engineering Times Magazine.

CONTEST CLOSES APRIL 1st, 1976.

Don'tdelay . . . circle the reader service number for your entry form today!

“¢TELEDYNE
CRYSTALONICS \4{

147 Sherman Street, Cambridge, Mass. 02140
Tel: (617) 491-1670 « TWX: 710-320-1196
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Probing the news

Analysis of technology and business developments

Weapon types. To cut down on the duplication of weapon families is prime objective of new NATO planning body.

NATO may alter procurement

Independent Planning Group being formed by European members

will aim at increased share of military market

by Ray Connolly, Washington bureau manager, and Sarah Kemezis, McGraw-Hill World News

The market for American defense
electronics firms operating in Eu-
rope could be on the verge of some
radical changes. The first shadows
of those changes will be cast next
month at the organizational meeting
of the Independent Planning
Group, made up of the European
members of the North Atlantic
Treaty Organization. Its object: to
promote NATO weapons standard-
ization and to push sales of Euro-
pean military gear to the U.S.—the
so-called two-way street.

The planning group was formed
on a vote of all 15 NATO members—
including the U.S. But that endorse-
ment puts American defense offi-
cials in the difficult position of, on
the one hand, endorsing the plan-
ning group’s goals while, on the
other, pushing greater U.S. arms
sales in Europe.

Reflecting that dichotomy, the

68

American defense establishment is
deeply divided over implementation
of standardization. While the Elec-
tronic Industries Association’s Gov-
ernment Products division has no
established position on the matter,
its individual member companies
naturally view the effort as a threat
to U.S. companies’ military elec-
tronics sales in Europe.

“The concept looks real good,”
says one firm’s vice president for
military marketing, “until you begin
speculating on what DOD’s goal of
eventually cutting the ratio of U.S.
products in NATO from 10-to-1 to 2-
to-1 is going to do to your business.
Then you get nervous.”

Pushed by costs. It is rising U.S.
defense costs that have provided the
major push within the Pentagon to
have America’s NATO partners pick
up a larger share of the economic
burden by producing weapons sys-

tems for the alliance. Leading the
drive for greater standardization
and NATO cost-sharing is the Direc-
torate of Defense Research and En-
gineering and its chief, Malcolm R.
Currie. On the opposite side is the
office of the Assistant Secretary of
Defense for International Security
Affairs, whose charter covers push-
ing sales of U.S. military hardware
abroad.

“Excessive duplication and lack
of standardization have become a
serious problem,” says Currie,
largely because of the highly indus-
trialized, technologically advanced
societies of the countries that make
up the alliance.

Currie estimates that in Central
Europe alone, NATO forces are using
23 different families of combat air-
craft, 7 families of main battle
tanks, 8 families of armored person-
nel carriers, and 22 families of anti-
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Interoperability may mean opportunity

For American communications contractors, increased interoperability may
prove more significant than other forms of standardization because it re-
quires systems made by many firms to interface. '‘Frankly, we have a bit of
a mess in communications from the NATO point of view,"' explains Gordon
Tucker, NATO assistant secretary general for special systems. *'Several na-
tions are working on a new generation of equipment and, unless something
is worked out, they won't be able to talk to each other."”’

For long-distance communications, NATO is solving the problem by
building a single system to be operated by NATO itself. Known as the NATO
integrated Communications System, it will be operational down to corps
level by 1978.

NICS will use 18 automatic telegraph relay equipments, known as Tares,
and 24 automatic telephone switches linking field commanders to NATO
headquarters and to national governments. Bids have already been re-
ceived and are being analyzed for both the Tares and the telephone
switches. Philips, Litton inc., and Burroughs Corp. are vying for the Tares
contracts, while GTE-Sylvania, North Electric, and Siemens are in the run-
ning on the telephone contract.

A decision is expected soon, though the Tares award has been delayed
by a NATO ruling that the Philips bid is noncompliant. The Dutch govern-
ment has challenged this decision, and contract awards are being held up
pending a ruling by a NATO committee. Each contract is worth around $30

million to $35 million.

tank weapons. Similarly, NATO
naval forces use 36 different fire
control radars, 8 surface-to-air mis-
sile systems, 6 antiship missiles, and
more than 20 different calibers of
weapons of 30 mm or larger. “There
are over 100 separate tactical missile
systems alone within the alliance,”
moans Currie.

Of the three approaches to NATO
standardization—joint develop-
ments, interdependency, and inter-
operability—none is without prob-
lems, according to Currie. In
simplest terms, Europeans like joint
development and procurement with
pro rata sharing of R&D and produc-
tion; Americans don’t.

Interdependence in R&D is the ap-
proach promoted by the U.S. since
1972. One nation is assigned respon-
sibility for developing a product to
be used by a number of NATO allies.
“To remove U.S. industry from an
adversary role with its European
counterparts,” Currie explains,
“DOD has encouraged direct U.S.-
European industrial teaming
through licensing agreements prior
to requests for proposals.”

But some Europeans don’t like
the U.S. hooker requiring American
production, which protects the U.S.
trade balance and prevents depend-
ency on offshore production of ma-
jor weapons systems. Yet the U.S.
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position is that ‘interdependency is
working,” and it supports that view
by citing the American selection of
the German-French Roland II mis-
sile for its short-range air defense
system, known as Shorad.

This leaves interoperability,
which gives U.S. vendors a better
opportunity for follow-on business.
It’s also an area where NATO can
achieve relatively fast results for a
relatively small investment, in the
U.S. view. In communications, Cur-
rie points out, 10 of 13 sites for long-
haul NATO and U.S. telecommuni-
cations have been interconnected in
the past two years, and the remain-
ing three, to be completed this year,
have taken longer only because they
require microwave links. This has
been done, says the Pentagon, “at
virtually no cost to U.S. or NATO.”

Paying off. Moreover, DOD says
interoperability is paying off by per-
mitting NATO satellite ground termi-
nals in Europe to use the U.S. de-
fense communication satellite on a
quid-pro-quo basis. Other short-
range efforts include a program to
define complete interoperability of
the data-handling systems of NATO
ships. For telecommunications,
member nations are developing
standard information exchange for-
mats, common interface standards,
and a common director system. [
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Which _tochno_logy for Motorola?

Colin Crook, director of LSI operations, has several options,

Colin Crook, director of LSI oper-
ations at Motorola Inc.’s Semicon-
ductor Products division, has one of
the more difficult jobs in semicon-
ductor management. He’s respon-
sible for deciding for Motorola
which of the LSI capabilities under
his control is right for which product
and when the product is to be mar-
keted.

The job is particularly sensitive
because millions of dollars must be
spent just to nurture an LSi tech-
nology to the point where it can be
sensibly evaluated against a com-
petitive technology for a particular
job. And once committed, there’s
precious little room for recovery if
the project begins to sour.

Nothing illustrates this