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of your data?

At Time/Data, real-time signal analysis means con-
tinuous processing of your data — all of your data,
all of the time — for maximum statistical accuracy.
We offer three systems fast enough to guarantee
real-time analysis whatever your needs. But speed
isn’t all. Our task-oriented systems are also easy
and fast to use, reducing set-up costs and true
processing time. They feature:
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e User-designed controls and alphanumeric dis-
plays —eliminates complex sequence of button-
pushing or tedious programming via teletype.

e The speed of the hard-wired, digital processor
combined with the flexibility of the general-
purpose computer.

e Complete software package for true ‘“‘one-

button” operation. No need to know or learn
computer programming.

Time/Data Signal Analysis Systems

1923C 1923B 1923A
Maximum l;rec{uenzy Range ~ 0-50kHz  0-50 kHz  0-50 kHz
Maximum Real-Time
Frequency Range 0-500 Hz 0-18 kHz 0-30 kHz
Power Spectrum Processing
Time (for 1024 points) 1sec 28 ms 17 ms

Price (FOB Palo Alto, Calif.) $43,500 $65,000

$85,000

All three systems also provide Fourier Transforms,
Cross Spectrums, Transfer Functions, Coherence
Functions, Correlations, Convolutions, Cepstrum,
Averaging — and much more. May we discuss these
systems with you in terms of your measurement
needs?

Call your nearest GR District Office or write to
General Radio, 300 Baker Avenue, Concord, Mass-
achusetts 01742, or Time/Data, 490 San Antonio
Road, Palo Alto, California 94306. In Europe, write
to Postfach 124, CH 8034, Zurich, Switzerland.

& Time/Data

A GR COMPANY

BOSTON 617 646-0550 / CHICAGO 312 992-0800 / DALLAS 214 637-2240
LOS ANGELES 714 540-9830 / NEW YORK (N.Y.) 212 964-2722 (N.J.) 201 943-3140
SAN FRANCISCO 415 948-8233 / SEATTLE 206 747-9190/ WASHINGTON, D.C. 301 881-5333
TORONTO 416 252-3395 / ZURICH (051) 47 70 20
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Today, fast, low-cost pulses
with variable rise and fall
—tomorrow, a system!

EXTERNAL
INPYT

RATE
OUTPUT 4

HP’s new, all-solid-state 1900 Pulse
System gives you the best of two
worlds. For only $1195, you can geta
7 ns variable rise and fall generator,
right away. Then, as your needs and/
or funds increase, plug-in capability
allows you to get additional features,
without having to buy a whole new
generator.

Our basic package consists of a
rate generator, a pulse shaping out-
put, and a mainframe.

The 1917A pulse shaping output
provides 10 V pulses with variable
rise and fall times as short as 7 ns,
reversible polarity, and dc offset. It
takes up only half of a mainframe,
and can handle rep rates of up to 25
MHz. A unique external-width func-
tion allows the 1917A to be used as a
pulse amplifier, also, maintaining

Electronics | November 9, 1970

width and spacing of externally-sup-
plied pulse trains.

The 1905A Rate Generator
(“clock”) is a quarter-size plug-in. It
provides output triggers at repetition
rates from 25 Hz to 25 MHz in six de-
cade ranges. Rep rate can be deter-
mined internally, by external trigger-
ing, or by single-pulse push-button.
Gating feature allows pulse bursts.

The 1901A Mainframe is a standard
rack size unit, and contains power
supplies that can be used to power
other 1900-series plug-ins. Built-in
EMI and RFI shielding are standard.

Price of this three-part package
(including a blank plug-in) is only
$1195. As your needs change, avail-
able plug-ins include a 350 ps output,
a 16-bit (RZ, NRZ) word generator,
variable delay generators, fan-in and

TRARING EOGE

fan-out generators, and optional ana-
log programming —plus a high power
pulse-shaping output (1 A, 50Q) and
mainframe.

Call your local HP field office for
ordering. For further information on
the HP 1900 Pulse System, see pp.
254-261 in your 1970 HP catalog, or
send for our new free brochure on
pulse generators. Hewlett-Packard,
Palo Alto, California94304. In Europe:
1217 Meyrin-Geneva, Switzerland.

hp,

SOURCES

HEWLETT PACKARD

L€

SIGNAL
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We built these tape recorders to play,
not to play with!

When you're recording data, you don’t Routine maintenance on the HP industrial applications.
want to waste time playing nursemaid to  3950/3955’s runs less than one/fifth of If up to five times less tape
a temperamental tape machine. So we that needed for most of the machines recorder maintenance and downtime
built the HP 3950/3955 Analog you might be considering. looks good to you, ask your local HP
Recorders to play tape, not games. The HP 3950/3955’s low initial field engineer about our HP Model

Through simple design and rugged  price, plus the sharply reduced operating 3950 and 3955 Analog Recorders. Or
construction, we cut out almost all of costs that come with minimum downtime, write Hewlett-Packard, Palo Alto, 4
the finicky adjustments and maintenance = make it an attractive buy for a wide California 94304; Europe: 1217 Meyrin- h
operations required for most recorders. variety of scientific, medical and Geneva, Switzerland.

Misalignments that might interrupt your ‘

work on other machines are eliminated by a
cast aluminum frame, machined to precise dimensions
on a numerically controlled milling machine. Tape transport
components are mounted to this frame on precisely indexed
bosses, and neither shimming or other adjustments
are required in the field.

-
An instrumentation quality,

open loop tape drive v
ends the need for

complex servo systems

and vacuum or blower
buffer chambers. The

simple, uncluttered

tape path assures easy »
cleaning and loading.
Both IRIG 7 and 14
channel models are
available, with the

7 channel model
expandable to 14.

4
Front panel monitor
meters, test signal
selectors and test I/O .
connectors for all record
HEWLETTW PACKARD and playback electronics
are readily accessible. .
MAGNETIC RECORDERS
A

Circle 2 on reader service card
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device, reliable plastic transistor
package, Gunn diodes in local
oscillators

35 Computers: IBM unveils new
machine, new series

36 Military electronics: Tubes called
answer to EMP

36 Integrated electronics: Slight change
increases breakdown voltage

38 Companies: How to succeed in
buying a business

41 Budgets: Two years of defense
cuts forecast

42 Government electronics: Postal system
automates parcel post

42 Medical electronics: Patient
monitoring goes digital

42 Instrumentation: Computer system
watches diodes

45 For the record

Electronics International

(follows page 24)
7E Sweden: The Carlsson sound
8E Great Britain: LEDs ride the rails;
IR camera tube
9E France: All-in-one flight display
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119 Computer conference preview
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122 Disks expand minicomputers
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Title R registered U.S. Patent Office; © copyright
1970 by McGraw-Hill Inc. All rights reserved,
including the right to reproduce the contents

of this publication in whole or in part.
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Standard LSI chips breed a fast

new series of minicomputers

Built with an eye to technological trends,
the new Nova family proves capable of
absorbing benefits of LS| without
requiring a radical redesign

Ronald Gruner, Lawrence Seligman,
Jonel Sutton

Data General Corp.

Armed forces rely on communications

to fight and survive in Vietnam

South Vietnamese are being trained to take
over $333 million network that links grunts
with generals: beacons rescue downed pilots

Designer’s casebook

= Symmetry principle eases
design of summing op amp

= Single IC pulser
eliminates contact bounce

= Zener diodes reset
sampling gate automatically

Need accurate recordings

of fast transients? Try disks

Disk technique, always ready to record
random transients, offers better
signal-to-noise ratio than tape units

and avoids single-event limitation

of camera-oscilloscope setups

R.W. Calfee, E. Troy Hatley, Pete Kauffman
Data Disc Inc.

Electronic flight control

is getting set to take off

Fly-by-wire systems can achieve reliabilities
far superior to those of mechanical aircraft
control systems, and will eventually permit
greater aircraft maneuverability

J.P. Sutherland and R.C. Hendrick
Honeywell Inc., Aerospace division

Departments

35 Index of Activity

Readers Comment 53 Washington Newsletter
Who's who in electronics 144 New Books
Meetings 146 Technical Abstracts

Electronics Newsletter 149
151 International Newsletter

New Literature



Electronics

EDITOR-IN-CHIEF: Kemp Anderson
EXECUTIVE EDITOR: Samuel Weber

MANAGING EDITORS: Robert Henkel, News;
Arthur Erikson, International

SENIOR EDITORS: H. Thomas Maguire,
Stephen E. Scrupski

ASSOCIATE EDITORS: William Bucci, Richard
Gundlach, John Johnsrud, Howard Wolff

DEPARTMENT EDITORS

Communications & Microwave: Leon M. Magill;
Components: Georgz F. Watson; Computers:
Wallace B. Riley; Consumer: Gerald M. Walker;
Industrial Electronics: Alfred Rosenblatt;
Instrumentation: Owen Doyle; Military/
Aerospace: Herman Lowenhar; New

Products: H. Thomas Maguire (Mgr.),

William P. O’Brien, George Weiss; Packaging
& Production: Stephen E. Scrupski;

Solid State: Laurence Altman

COPY EDITORS: William S. Weiss, Chief;
Margaret Eastman

ART: Fred Sklenar, Director
Charles D. Ciatto, Assistant Director

PRODUCTION EDITORS: Susan Hurlburt,
Arthur C. Miller

EDITORIAL SECRETARIES: Claire Goodlin,
Vickie Green, Terri O'Neil,
Bernice Pawlak, Patricia Ritter

FIELD EDITORS

Boston: James Brinton (Mgr.), Gail Farrell;
Los Angeles: Lawrence Curran (Mgr.);
New York: Peter Schuyten (Mgr.); San
Francisco: Stephen Wm. Fields (Mgr.),
Marilyn Howey; Washington: Ray Connolly
(Mgr.), Jim Hardcastle, Lois Vermillion;
Frankfurt: John Gosch; London: Michael
Payne; Paris: Arthur Erikson; Tokyo:
Charles Cohen

McGRAW-HILL WORLD NEWS

Director: Walter A. Stanbury; Atianta: Stan
Fisher; Chicago: Robert E, Lee; Cleveland:
Arthur Zimmerman; Dallas: Marvin Reid;
Detroit; James Wargo; Los Angeles: Michael
Murphy; San Francisco: Margaret Drossel,
Tyler Marshall; Seattle: Ray Bloomberg;
Washington: Charles Gardner, James Canan,
Herbert W. Cheshire, Seth Payne, Warren
Burkett, William D. Hickman; Bonn: Robert F.
Ingersoll; Brussels: James Smith; London:
Marvin Petal; Milan: Jack Star; Moscow:

Axel Krause; Paris: Robert E. Farrell, Stewart
Toy; Tokyo: Mike Mealey

PUBLISHER: Dan McMillan

ASSISTANT TO THE PUBLISHER: Wallace C.
Carmichael

PLANNING & DEVELOPMENT MANAGER:
Donald Christiansen

ADVERTISING SALES MANAGER: Pierre Braudé
CIRCULATION MANAGER: George F. Werner
RESEARCH MANAGER: David Strassler
PROMOTION MANAGER: Tomlinson Howland

ADVERTISING SALES SERVICE MANAGER:
Wallis Clarke

About this issue

Engineer power hasn’t yet joined
the growing list of slogans
scrawled on the walls of the na-
tion’s establishments, but it’s not
far away, if the discontent evident
in the ranks of the Institute of
Electrical and FElectronics Engi-
neers is anything to go by. There
are proposals that the IEEE enroll
itself as one of the Washington
lobbyists and play whatever poli-
tics it must to insure a healthy
supply of engineering jobs and a
healthy respect for the engineer’s
status. There are even demands
that the IEEE establish a “portable
pension,” a topic that would not
even have been considered a couple
of years ago, and become active in
environmental issues.

Inheriting IEEE’s current prob-
lems, which are compounded by
its geographical dispersity and its
technical diversity is incoming
president James H. Mulligan Jr.,
who takes over the post at the
beginning of the year. Covering the
story [page 105]—and slowing down
the peripatetic Mulligan, now IEEE
vice president, Iong enough for in-
terviewing—fell to Peter Schuyten,
manager of Electronics’ New York
bureau, home city for the IEEE.
Schuyten says: “It finally took three
interviews, one in a New York cab
before a meeting, to get a good
picture of Mulligan’s plans—and
his reactions to members’ reactions
to what he said.”

The geographical scattering of
the IEEE’s chapters and sections—
and critics—posed no barrier to re-
porting. Schuyten called on the

magazine’s bureaus in Boston, Los
Angeles, San Francisco, and Wash-
ington, plus McGraw-Hill World
News bureaus in Chicago and
Cleveland. Contributing were Jim
Brinton, Larry Curran, Gail Farrell,
Marilyn Howey, Jane Shaw, Lois
Vermillion, and Art Zimmerman.

Perhaps the best analysis of the
IEEE’s current round of introspec-
tion is provided by Mulligan him-
self, who says: “We aim to find out
not only what the IEEE is doing
wrong, but what it should be doing
that it isn’t doing at all.”

Companies do listen to customers’

suggestions, particularly when
the customers start implementing
their own proposals. A case in point
is the instrumentation disk recorder
described in the article beginning
on page 82. Data Disc Inc. was in
the digital disk-recorder business
when customers started asking the
firm to add analog capability to its
basic recorder. Some customers
were even buying the digital units
and adding converters themselves
to come up with analog disk re-
corders.

Therefore in 1968, when Richard
W. Calfee and E. Troy Hatley
moved to Data Disc from IBM,
they were charged with the job of
building an analog unit. Calfee,
now vice president of the video
division, and Hatley, manager of
the video systems department,
pooled talents with H.R. Kauffman,
product manager, to describe to-
day’s instrumentation disk re-
corders.
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SOLID TANTALUM CAPACITORS

RIGHT ON THE MONEY

FOR PRINTED WIRING BOARDS
IN INDUSTRIAL, COMMERCIAL,
AND ENTERTAINMENT
ELECTRONICS

fo e e s
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THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

AFFORDABLE

Sprague Type 196D Dipped Solid-Electrolyte
Tantalex® Capacitors cool the performance/budget
argument. Newly broadened line—now available
in all popular 10% decade values between 0.1 uf
and 330 uF. Voltage range: 4 to 50 vdc. Hard insu-
lating resin coating is highly resistant to moisture and
mechanical damage. Straight or crimped, long or
short leads. Operate to 125C with only 3 voltage
derating. Write for Engineering Bulletin 3545A.

Technical Literature Service
Sprague Electric Company
35 Marshall Street

North Adams, Mass. 01247

SPRAGUE

THE MARK OF RELIABILITY

Circle 5 on reader service card 5




WRITE FOR CATALOG!

INTERNATIONAL

reguency
meter

/

Tests Predetermined Frequencies
25 to 1000 MHz

Extended Range Covers 950 MHz
Band

Pin Diode Attenuator for Full
Range Coverage as Signal
Generator

Measures FM Deviation

FM-2400CH

The FM-2400CH provides an accurate frequency standard for testing
and adjustment of mobile transmitters and receivers at predetermined

frequencies.

The FM-2400CH with its extended range covers 25 to 1000 MHz. The
frequencies can be those of the radio frequency channels of operation
and/or the intermediate frequencies of the receiver between 5 MHz

and 40 MHz.

Frequency Stability: =+ .0005% from +50° to + 104°F.
Frequency stability with built-in thermometer and temperature cor-
rected charts: =+ .00025% from +25° to +125° (.000125% special

450 MHz crystals available).

Self-contained in small portable case. Complete solid state circuitry.

Rechargeable batteries.

FM-2400CH
(meter only).............. $595.00
RF crystals (with temper-
ature correction) ......
RF crystals (less temper-
ature correction) ...... 18.00 ea.
I crystals. c.iiod catalog price

24.00 ea.

INTERNATIONAL
oWy

CRYSTAL MFG. CO,, INC.
10 NO. LEE ® OKLA. CITY, OKLA. 73102

J

Circle 6 on reader service card

Readers comment

Availability

To the Editor: We appreciate the
attention given to Fairchild’s new
approach to high-speed multiplica-
tion [“Parallel multiplier gets boost
from IC iterative logic,” Oct. 12,
p. 89].

However, we would like to
correct one misunderstanding to
avoid any confusion. The 9344 cir-
cuit discussed is mnot currently
available. Our present plans call
for introduction of the 9344 circuit
in production quantities in January
1971.

Gene Selven

Director of product marketing
Fairchild Semiconductor
Mountain View, Calif.

Interface systems

To the Editor: The Sept. 28 issue
carried a news item on interface
systems for electronic calculators
[Electronics Newsletter, p. 34].
Apparently you must have missed
our news release which described
the complete line of interfacing
systems our company manufac-
tures for the Wang Laboratories
Inc.’s 700 series electronic desk cal-
culators.

Our company has developed a
wide range of interfacing systems
for electronic desk calculators
designed to allow them to be used
for data acquisition, process con-
trol, and other applications where
minicomputers are presently em-
ployed.

Our emphasis has been particu-
larly heavy in the process control
field where the rapidity and sim-
plicity with which the calculator
can be programed vis-a-vis the
conventional minicomputer allows
the new system to be used for the
development of direct digital proc-
ess control systems at the pilot
plant level.

We have also developed a drum
memory system, as well as a tape
drive, for Wang Laboratories’ cal-
culator line.

Roger Jennings
Fluidyne Instrumentation
Lafayette, Calif.
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S ways to kill

[ Trigger Trauma

. without killing your
“budget.

independent, setable triggering kills

9 trigger trauma. Now you can choose
from five models and get just the scope
you need starting at $1845.00 complete
for unsurpassed 50 MHz, dual channel
performance.

5| Write or call for details now.

=

4

DUMONT OSCILLOSCOPE LABORATORIES, INC.
40 Fairfield Place, West Caldwell, N.J. 07006

" (201) 228-3665/ TWX (710) 734-4308
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Intel introduces Type 1103, a history-making
1024-bit RAM made by our silicon-gate MOS
process at such high yields that the cost dips
below cores.

Just tell us what core memories cost you, and
we’ll tell you how to build operational Type
1103 memories for less cost in any size from
50,000 bits to 10,000,000 bits.

The Intel 1103 makes a fully assembled mem-
ory system that has a maximum access of
300 nanoseconds and a total cycle time of 600
nanoseconds. The chip is fully decoded and
dissipates only 100 microwatts per bit, permit-
ting dense packing in compact configurations.

For proof of the cost advantage, phone your
Intel representative or call us collect at (415)
961-8080. For immediate delivery phone your
local Intel distributor, Cramer Electronics or
Hamilton Electro Sales. If your distributor isn’t
stocked, call Intel collect forimmediate same-
day shipment.

Intel Corporation is in high-volume produc-
tion at 365 Middlefield Road, Mountain View,
California 94040.

in

delivers.
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~ It’s notrainorsnow
that’s holding up your mail.

It's eighty-two billion pieces of mail
every year.

Knowing the volume is going no-
where but up, the U.S. Post Office has
askedour Electro Dynamic Division to
explore the possibility of electronic
transmission of some of the mail to
help lighten the load.

In addition to an analysis of satel-
lite, microwave and laser sending
methods, the in-depth study is investi-
gating delivery by in-home printing
devices.

We think it will be possible one day
to send a million letters coast to coast
every minute without anyone but the
correspondents knowing what’s been
written.

The day of the electronic post office
hasn't arrived. But for now, electronics
can help move the mails in another
way. Ina San Diego test, we're posting
electronic letters.

Electronics | November 9, 1970

These letters are printed circuit
cards. They're enclosed in envelopes
and packages that you can't tell apart
from ordinary mail.

The printed circuit has no power,
but when it passes a monitor, it imme-
diately identifies itself, so we know
when and where it's been mailed and
where it's going.

With this kind of information, we’ll
know more about what happens to a
letter that becomes part of the mail.

Sorting out eighty-two billion
pieces of mail is a problem. But we
put technology to work solving prob-.
lems from the bottom of the sea to
outer space...and a good bit in
between.

GENERAL DYNAMICS

1 Rockefeller Plaza, NewYork, N.Y. 10020
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MOS FET
SWITGHES

from Siliconix

Here’s a quick look at
what’s happening with our
more popular devices and
an introduction to a couple
of new ones:

BVDSS
DEVICE Rosion |DB:V158E,A
Ve=VB,=0
M163—New, low 2509
Cess, 0.35 pF typ. Ves——20V 40V
3N163 equiv., no lo=100.A e
zener diode. VBS=0
1002
M103—Low I;‘(mrp . Ves=—20V
low ls(ore). lo=100xA —30V
VBS=0
30092 Max.
M511A—New, equiv.| Ves——15V 30V
to MEM511 lo=—100uA]
VBS=0
M107—Dual
Monolithic FET 1209 =3
1250
M119—Very high es—=—60V 75y
BVma, BVs[::, BV‘:,-,: |u:100,uA
VBS=—20V
209
B lb=ImA | —30V
ps(oN) < 2UQ2 Ves——20V
M116—Low loss, |_2[i%50’ 5
N-channel L,', s +30V
h tisid Ves=10V
enhancement mode. | ‘ypo

There’s much more to the Siliconix
MOS FET switch story, so write
or call for instant information and
assistance.

Siliconix
incorporated

2201 Laurelwood Rd. * Santa Clara, Calif. 95054
(408) 246-8000 Ext. 201 « TWX: 910-338-0227

12 Circle 12 on reader service card

Who’s who in electronics

Harwood

rom resistors and capacitors to

integrated circuits—that’s  the
transition made by Charles C. Har-
wood, the newly named president
of Signetics Corp., Sunnyvale,
Calif. Harwood had been a vice
president of Corning (Signetics’
parent) and the general manager of
the company’s Electronic Products
division, makers of resistors and
capacitors, before he replaced
James F. Riley at the helm of
Signetics. Riley left to become
president of Intersil Inc.

Although resistors and capacitors
are very different from ICs, Har-
wood doesn’t expect the transition
to be too difficult. For one thing,
when he came aboard, Signetics
was in the middle of a reorganiza-
tion whereby each group—MOS,
linear, bipolar, digital, advanced
products, and product marketing—
is set up as a separate company.
“These decisions were in the works
before I came,” says Harwood.
“I've had a chance to participate.”

Basically, says Harwood, the
changes will allow each product
manager to run his own business,
and now that the company is
expanding into MOS and linear, this

decentralization may be needed.
It’s this expansion that Harwood
hopes will allow Signetics to do
better than the industry next year.

“Percentagewise, the industry
will be flat this year and there will
be a slight growth next year, but
we hope to do better because of
new product introductions.” Since
Harwood arrived, Signetics has
introduced about 12 new linears
and 10 MOS products.

he idea that research and

development wastes money is
nonsense,” says Robert S. Pepper.
Pepper is corporate manager of the
Sprague Electric Co.’s functional
circuit design and technology oper-
ation, and he’s out to prove his
point [see p. 109].

“This may be the first internal
R&D facility with a profit and loss
statement, but if it is, that’s exactly
what T want. With the functional
circuits operation, I'm laying it on
the line.”

In 1964, Pepper came out of the
University of California’s Berkley
faculty as the Ford Foundation’s
first resident in engineering prac-
tice. His role was supposed to have
been similar to that of a medical
resident, except that after watching
how things worked in the real
world of industry Pepper was
supposed to have returned to his
students and help them prepare for
it. But the competitive bug bit, and
as Pepper says, “I went over the
hill and stayed there. It almost
sank the residency program—it
looked as if its only result would be
the exodus of teachers to private
industry.” But the residency idea
prospered and now is sponsored by
the National Science Foundation.

Pepper’s lust for a profit and loss
statement has been with him ever
since he began doing some linear
IC design for the semiconductor
department during his residency.
But even though he eventually
became director of semiconductor
R&D for Sprague, he has never
settled the profit and loss question
to his satisfaction. Now he may.

“The original idea behind the

Electronics | November 9, 1970



Take a look at these typical COmple-
mentary Symmetry MOS IC dissipa-
tions: gates—10 nW/pkg, counters, regis-
ters, decoders—10 uW (Vpp = 10 V).
You'll see why RCA COS/MOS saves de-
sign dollars by cutting system size. It
does so by eliminating the need for
forced cooling systems; using smaller,
less expensive power supplies and ena-
bling higher packing densities.

RCA'’s broad line of COS/MOS ICs —
gates, flip-flops, hex buffer/logic-level
converters, multiplexers, static-shift reg-

isters, counters, adders and memories —
offers many more unique performance
features for logic systems.

Immediately available in production
quantities are:

® CD4000 and CD4000D Series —
28 ceramic-packaged devices at new low
prices

® CD4000E Series — 19 new econo-
my-priced plastic-packaged ICs

RCA will also custom tailor COS/
MOS ICs for your special digital-circuit
applications. Ask your RCA Representa-

tive about this service.

For price, delivery or technical infor-
mation on COS/MOS ICs, see your local
RCA Representative or RCA Distrib-
utor. And, for more information on
COS/MQOS performance features, re-
quest bulletin ST-4001, “COS/MOS
ICs,”” from RCA, Commercial Engineer-
ing, Section 70K-9/CD50, Harrison,
N.J. 07029. International: RCA, 2-4 rue
du Liévre, 1227 Geneva, Switzerland, or
P.0. Box 112, Hong Kong.

RCA COS/MOS ICs:
microwatt power consumption
significantly reduces system size...and cost.
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BASIC COS/MOS INVERTER
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The unique design of the basic inverter circuit
in RCA COS/MOS ICs limits the quiescent
power consumption to nanowatts.

In most logic systems, the majority of the
circuitry changes logic state at only a portion
of the clocking rate. Therefore, the quiescent
power consumption between switching peri-
ods is the major factor in determining total
power consumption. Dynamic power con-
sumption is a function of switching fre-
quency.

In either logic state, one transistor of the
basic COS/MOS inverter circuit is ON and the
other is OFF. A very high OFF-impedance be-
tween the supply voltage line and ground
limits the quiescent current of the OFF tran-
sistor to a very low value (0.3 nA typ at
Vpp= 10 V).

Integrated Circuits

Circle 13 on reader service card
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It took a new generation
to bridge the gap

Delevans Micro-i° Series 155

A new generation of low-cost, miniaturized in-
ductors that is the long-sought transition between
discrete and monolithic IC circuits.

HIGH RELIABILITY AND VERSATILITY

Originally designed to meet the rigorous standards
of DOD and NASA specifications, Micro-i Series 155 in-
ductors are perfect for communications applications
and the computer field where performance is critical
and owner: sts are a consideration. Proven success-
ful for choke and filter applications.

SUPERIOR FEATURES

Ruggedly constructed with internal connections,
thermo-compression bonded for high temperature pro-
cessing.

RF Inductor Epoxy-molded to meet MIL-C-15305,
Rev. D, Grade 1, Class A.

Miniaturization and low profile give improved com-
patibility with hybrid ICs.

Four separate leads are readily adaptable for solder
reflow connections. Eliminates costly body tie-down,
reduces lead fatigue caused by vibration and is easily
adaptable to tuned circuits by means of outboard chip
capacitor.

Write for complete technical data.

Delevan AMERICAN
@F rrecision

Division INDUSTRIES INC.

270 QUAKER RD. / EAST AURORA, N. Y. 14052
TELEPHONE 718/652-3600 TELEX D91-293

OTHER DIVISIONS OF AMERICAN PRECISION INDUSTRIES INC.: BASCO « DUSTEX «
MOELLER INSTRUMENT CO. - OXFORD CORP.«TRUCK EGUIPMENT CO.

Circle 14 on reader service card

"~ Who’s who in electronics

functional circuits operation was
that bringing all of Sprague’s tech-
nology to a single point of access
would be good for Sprague’s exist-
ing divisions,” he says. “But I
asked for my own P&L and got it.”

as Theodore Brandt been hired
as Monsanto Electronic Instru-
ments’ new marketing manager to
start the company on the road to
oscilloscope power? Brandt himself
says not, though he did spend his
last 11 years at Tektronix, rising
to field marketing manager.

“They [Monsanto] were looking
for someone who had a good
marketing and business back-
ground, and who could grow with
Monsanto as a company,” he states,
“but they weren’t looking for some-
one to solve the problem of ‘How
do we get into the oscilloscope
business?” Monsanto currently
produces only low-frequency units
for the military.

Maybe it is just a coincidence
that Brandt is a former Tek man.
But Monsanto spokesmen have
long been making noises about
challenging Hewlett-Packard Co.
and Tek in the oscilloscope market.
And Brandt sounds as though he
likes the idea. “The ability to dis-
play a waveform,” he says, “is very
important in the instrument busi-
ness. An oscilloscope is one of the
key elements in a product line.”

As his immediate task, however,
Brandt puts top priority on setting
up “a distribution system that can
handle our product line.”

Like most other instrument-
house executives, Brandt wants his
firm to go after new markets. “I'd
like the company to become really
responsive to the changing industry
needs that require electronic in-
strumentation,” he declares. “The
people who study the human body,
who manufacture automobiles, and
who are engaged in the chemical
business are getting more involved
in measuring and controlling things
that have electrical characteristics.”

Although going after nonelec-
tronics industry business presents
marketing problems, Brandt be-
lieves that an electronics salesman
can make the switch.

Circle 15 on reader service card—>



Expand your
Measurement
Horizon

That's right...525 MHz direct count. Now, there is no lost
time waiting for prescaling, or the need to manually tune
and interpret the heterodyne unit. The Model 6421 lets you
read frequencies to one Hertz in one second. It’s the perfect
instrument for commercial communications frequency mea-
surements. o Easy to use in a system, you can order your
6421 with programmable inputs and BCD outputs at no
extra cost. It’s portable too,

only 15 pounds complete with
built-in carrying handle, and
there’s an optional battery
pack. o There’s more.
The 6421 has a wide
dynamic range of bet-
ter than 26 dB, 50 mV

with a Beckman 525 MHz Frequency Meter.

to 10 V without adjustments. (No need for external attenu-
ators or dividers to make accurate measurements.) And an
input impedance over the entire range of the instrument
of one megohm...greater than any other frequency meter
available. o With all these outstanding features the Model
6421 is only $1,575*. And as with all Beckman EID products
the 6421 is available through our new factory direct rental
and lease program. Ask your

local Beckman representative
for details or call us direct

(312) 671-3300.

-—v—"——-—wvgv
S Beckman

INSTRUMENTS, INC.
ELECTRONIC INSTRUMENTS DIVISION
Schiller Park, Illinois 60176

Helping science and industry
improve the quality of life.




When you build
a product last,
you better

build it better.

Now, that may sound like sour
grapes. So we'll just give you the facts:

All our competitors beat us to
market with their industrial/lab
supplies. They became entrenched.
(Sure, we’ve pioneered most of the
major innovations in the power supply
industry—such as our DCR series—but
we’re not always first.) So before we
began our design, we talked with the
people who were using these kinds of
power supplies. What did they like?
What didn’t they like? Any changes
they’d like to see made? Any features
added?

Here are the results:

1. Our new SRL line has a special
circuit which allows you to check
overvoltage setpoint instantly, and
easily change settings without
removing the load from the supply.

2. Complete line features new small-
sized SRL units available in 14 models
in voltage ranges from 0-10 Vdc to
0-60 Vdc and current ranges up to 100
amps. 3. High stability and reliability
through use of integrated circuitry.

4. These supplies all feature an
adjustable built-in SCR crowbar and
adjustable current limiting circuitry as
standard. 5. We have the fastest
response time over full load range.

6. These supplies give you less than
1 millivolt RMS ripple.

Now, those are just a few of the
reasons you may want to consider
Sorensen the next time you consider
buying industrial/lab power supplies.
For more reasons and complete
information on these or any of our
power supplies (we manufacture and
inventory more power supplies than
any one else in the world), please call
our Applications Engineering
Manager, Norbert Laengrich (collect)
at (203) 838-6571, or write him at
Sorensen, Richards Avenue, Norwalk,
Connecticut 06856. He will also send
you our 124 page Power Supply
Handbook and Catalogue. Or circle
200 on the inquiry card.

,5'01' ensen

POWER SUPPLIES

AN OPERATION OF RAYTHEON CO.









Circuits and synergy

Tofill a variety of communications needs,
Bell Labs and Western Electric have worked to-
gether to develop a special kind of integrated
circuit. Based on two compatible and comple-
mentary technologies—silicon and tantalum
—this “hybrid integrated circuit” is hundreds
of times smallerand morereliablethan circuits
using discrete solid-state components.

Thesilicon portions of the circuit contain
active components such as diodes and tran-
sistors; some low-precision resistors and the
necessary interconnections are alsoformed on
the tiny silicon chips. Hundreds of these chips
are fabricated on one silicon slice. Tiny gold
conductors—"beam leads”—are formed on
each chip at the same time. Then the chips are
separated and the beam leads bonded to tan-
talum thin-film circuits. Typically no more
than one or two square inches, tantalum cir-
cuits contain precision resistors, capacitors,
and interconnections etched into the metal
film, previously deposited on glass or ceramic
substrates.

Hybrid integrated circuits open new op-
portunities for circuit designers in many areas
of communications systems engineering—
telephone equipment, transmission, switching.

In this hybrid integration technology, de-
sign and manufacturing are intimately related.
Designer and maker must work closely to-
gether. The Bell System fosters this concerted
action —this synergy —with Bell Labs, for
research and development, and Western
Electric for manufacturing and supply. At
several plants Bell Labs and Western Electric
engineers work together in Process Capability
Laboratories, speeding new designs into manu-
facture.

Here are a few examples of their team-
work.

The tantalum portion of a hybrid circuit
starts as a 2000-Angstrom layer of tantalum,
deposited on glass or ceramic. This process,
invented at Bell Labs, was first carried out in
a vacuum under bell jars. Western Electric
designed and built “open ended” machines.

Now, deposition takes place as the glass or
ceramic chips move through the machine on
a chain.

For highest precision, newly formed tan-
talum thin-film resistors require adjustment.
This is done by removing, electrochemically,
just the right amount of tantalum to raise the
resistance to the required value. Bell Labs de-
vised the process; Western Electric computer-
ized and automated it.

Silicon circuits are sensitive to impuri-
ties such as sodium ions in the air. So, they
used to be sealed into expensive evacuated
cans. Butnow, a gold and silicon-nitride shield
gives the required protection at low cost. Ori-
ginated by Bell Labs, it was put to work by
Western Electric.

Making connections to integrated cir-
cuits once called for individual attachment
of fine gold wires. Then Bell Labs came up
with “beam leads”: gold conductors plated
into place on silicon circuits. In addition to
being conductors, the leads also give mechani-
cal support. Western Electric developed meth-
odsforbonding them to circuits.

Beam leads are fabricated as part of the
silicon circuit but their free ends must be at-
tached to other circuitry. Bell Labs and
Western Electric have developed thermocom-
pression bonding techniques for this job.
With the proper combination of time, tem-
perature, and pressure all leads on the silicon
circuit are bonded simultaneously to a thin-
film circuit.

In the future, we hope to get more cir-
cuitry into less space and to find new func-
tions for the technology. The circuit shown
here, for instance, is one of some 200 logic
“building blocks” for use in private branch
exchanges, data sets, and other customer tele-
phoneequipment. It could not have been built
with “discrete-component” technology. And
we will not stop with silicon and tantalum. For
other jobs, other materials may be better. Bell
Labs and Western Electric are workingtogether
to find and apply them.

Bell Labs

Western Electric
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Pulsing circuitry inside motor. No external pulser or logic network
necessary.

NEW SELF-PULSING STEP MOTORS
ELIMINATE COSTLY CIRCUITRY.

Because the new Ledex Series 50 12-position step motors have
pulsing contacts built in, they need no external pulsers or expensive
logic circuitry. You get important savings because in many cases,
pulsing circuitry can cost as much as or even more than the motor
itself.

There are two self-pulsing models on the shelf. One steps as long
as you apply power. The other has a control deck, so you can com-
mand it to self-step to any of 12 positions. It includes a 2-inch flatted
shaft so you can add rotary switches and have a combination power
positioner and self-homing stepping switch.

Also New

Two other new Series 50's are 10- and 24-position stepping motors.
For use wherever you need dependable remote positioning. ..
counting, sequential switching, tape advancing, cam cycling, printer
driving and automatic testing. These respond to simple square wave
DC pulses . . . still no expensive logic circuitry.

Other Series 50 stepping motors include 12- and 18-position
models. All have an exclusive tooth clutch that puts out high torque
for size. You can get a breakaway torque of up to 172 ounce inches
... or drive a constant friction load of up to 64 ounce inches. Life
is 3 million steps minimum — each way for bidirectional models.
Step accuracy * 1°, non-accumulative. 60 stock models available
from the shelf.

For complete data on the new Ledex self-pulsing stepping motors
and other high torque Series 50 models, write for Catalog D-7000
or call us at 513/224-9891.

Specialists in remote positioning

LEDEX DIVISION, LEDEX INC.
123 Webster Street, Dayton, Ohio 45401 phone (513) 224-9891
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Meetings

Calendar

Symposium on Man-Machine Systems,
IEEE; Langford Hotel, Winter Park,
Fla., Nov. 12-13.

Symposium on Communications, IEEE;
Queen Elizabeth Hotel, Montreal,
Canada, Nov. 12-13.

Magnetism and Magnetic Materials
Conference, |IEEE; Diplomat Hotel,
Hollywood Beach, Fla., Nov. 15-19.

Fall Joint Computer Conference, IEEE;
Astro Hall, Houston, Nov. 17-19.

Conference on Display Devices, |EEE;
United Engineering Center Auditorium,
New York, Dec. 2-3.

Conference on Vehicular Technology,
IEEE; Statler-Hilton Hotel, Washington,
Dec. 2-4.

National Electronics Conference, IEEE;
Conrad Hilton Hotel, Chicago, Dec. 7-9.

International Symposium on Circuit
Theory, IEEE; Sheraton Biltmore
Hotel, Atlanta, Ga., Dec. 14-16.

Reliability Symposium, IEEE; Sheraton
Park Hotel, Washington, Jan. 12-14.
Optics in Microelectronics, Optical
Society of America, Stardust Hotel,
Las Vegas, Jan. 25-26.

International Solid State Circuit
Conference, |IEEE; Sheraton Hotel,
University of Pennsylvania, Feb. 17-19.

Call for papers

G-MTT International Microwave
Symposium, |IEEE; Washington, May
17-20, 1971. Jan. 3 is deadline for
submission of summaries and abstracts
to Mr. Robert V. Garver, Chairman,
Technical Program Committee, Harry
Diamond Laboratories, Washington,
D.C. 20438.

Temperature, its Measurement and
and Control in Science and Industry,
American Institute of Physics,
Instrument Society of America,
National Bureau of Standards;
Washington, June 21-24, 1971. Jan.

4 is deadline for submission of
abstracts to Dr. H.H. Plumb, National
Bureau of Standards, Room B222
Physics Bldg., Washington, D.C. 20234.

Joint Automatic Control Conference,
IEEE; Washington University, St. Louis,
Mo., Aug. 11-13, 1971. Jan. 8 is
deadline for submission of papers to
to Dr. John Lewis, Department of
Electrical Engineering, The
Pennsylvania State University,
University Park, Pa. 16802.
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We met the challenge...
We beat it

computers, peripherals, commu-

Basic challenges often call for
elegant solutions. In our case it
was bringing metallic oxide
semiconductors (MOS) from
laboratory curiosities to de-
pendable electronic hardware.
We did it. And we emerged as
an undisputed leader in MOS
technology.

Our championship in the MOS
arena is already putting MOS
devices to work for our cus-
tomers profitably in calculators,

nications systems, and other
electronic products.

Our expertise can be your ex-
pertise. If your company manu-
factures anything with elec-
tronic parts, the chances are
good that MOS devices from
AMI can put you ahead of your
competition. So hop a jet to our
Santa Clara headquarters and
see firsthand what we’re doing
with microscopic chips of silicon.

And then? Well, we have a plant
in Tijuana, Mexico. If you take
in the bullfights instead of us,
we’ll never tell.

American Micro-systems, Inc.

3800 Homestead Road, Santa Clara,
Calif. 95051 Phone: (408) 246-0330
MOS COMPANY,

‘ ‘. WITH FACILITIES IN |
CALIFORNIA, MEXICO
IDAHO & KOREA
.
®

THE LEADING
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How to evaluate

DEC and
SYSTEMS
and other small

real-time computers.

Go to a company that makes a complete line for the OEM and
end-user markets. Which leaves only DEC and SYSTEMS.

Forget everything you’ve heard. Take a hardnosed look for yourself.
Compare dollars against performance—right down both lines.

If you need large memory, compare SYSTEMS 72 with the PDP-8

and PDP-11. You’'ll find the SYSTEMS 72 has a little more speed and a
lot more memory (max. 65,000 words of programmable memory
—almost twice as much as the other two). On many applications,

this will cut cost as much as 40%.

If you need more speed, you’ll find the SYSTEMS 82 is 4-5 times faster
than the PDP-8 or 11. And because it’s designed for real-time

systems use, you can hang on a wide variety of analog front

ends and peripheral equipment.

If you need even faster speeds and heavier software, check out
SYSTEMS 810B—the fastest field-proven 16-bit machine in the
business. It comes with a whole library of software including FORTRAN
IV and a foreground-background-middleground programming

system called Real-Time Executive.

SYSTEMS also makes some very large, very fast real-time
computers. But that’s another story.

As far as small real-time computers go, don’t take our word for it.
Send the coupons.

"'\ S
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PDP-8 Series

Word length—12-bit
Cycle time—1200-1600 nanosec.
Maximum core memory—32

PDP-11

Word length—16-bit L b

Cycle time—1200 nanosec. Digital Equipment Corp.

Maximum core memory—32 146 Main Street
Maynard, Mass. 01754
I'd like to compare the DEC and SYSTEMS
lines of small real-time computers.
Please send me more information.
Name
Title
Company

) | Address
PDP-15 City

Word length—18-bit
Cycle time—800 nanosec.
Maximum core memory—131

& aa

SYSTEMS 82

Word length—16-bit
Cycle time—900 nanosec.
Maximum core memory—16

SYSTEMS Engineering Laboratories
6901 West Sunrise Blvd.

Lrr 9.0 0 Ft. Lauderdale, Fla. 33313

I'd like to compare the SYSTEMS and DEC
lines of small real-time computers.

Please send me more information.

Name
Title
Company
Address
SYSTEMS 810B SYSTEMS 72 -
Word length—16-bit Word length—16-bit "y
2.3 Cycle time—750 nanosec. Cycle time—880 nanosec.
g Maximum core memory—32 Maximum core memory—65
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“n”Key Rollover.

“It remembers your every touch.

Our new “n” key rollover solid state keyboard has a memory like an elephant.
Data bits from the first key depressed are stored in our MOS memory until a
second key is activated...even though the first key is still depressed. So any
number of keys can be depressed without interfering with the sequence of
data entry.
Which makes operator error practically nil. Tests have indicated
up to 30% fewer errors than with two-key rollover keyboards.
And no special training is needed to switch from an electric
typewriter. In fact, most any secretary can sit down and
start operating.
Our “n” key rollover is also more reliable.
Because pulse output is part of the solid
state chip within the key, rather than
a pulse network of discrete components.
For even more things you’ll want
to remember for your next keyboard

application, call or write your
MICRO SWITCH Branch Office.

MICRO SWITCH

FREEPORT, ILLINOIS 61032
A DIVISION OF HONEYWELL

.
‘ e i “ S i - 2 %
HONEYWELL INTERNATIONAL—Sales and Service offices in all principal cities of the world. Manufacturing in Australia, Canada, Finland, France, Germany. Japan, Mexico, Netherlands, Spain, Taiwan, U.K. and U.S.A.
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Japanese focus on one-tube
color tv cameras: page 23E

Omnidirectional speakers launch Swedish company
in European hi-fi-markets: page 7E



Automatic counting
to 800 MKz

Plug-in to hands-off, high
frequency operation

Fully-automatic counting from DC to
800 MHz is just one of the plug-in
capabilities of Philips PM 6630 coun-
ter/timer system.

With the main unit you get the usual
multifunction measurements on sine-
waves and pulses. Plus exceptional
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10 ns resolution, foolproof triggering,
pulse spacing and trigger output
facilities.

In addition, PM 6630 has a unique
direct reading of pulse-width.

Plug-in to increased versatility and
flexibility. 800 MHz counting at 50 mV.
Extra sensitivity of 1 mV up to 160
MHz. Two channel time interval mea-
surements. (Plug-in microwave con-
vertors are on the way too.)

And you've a choice of main unit.
Higher stability remote control and
BCD output with 8-digit PM 6630A.

More economy, the same versatility
in frequency and time measurements
with 6-digit PM 6630B.

Find out more about our counter/
timer system by reading our com-
prehensive brochure. Contact your
local Philips organisation or write to:

Testand Measuring Instruments Dept.,
N.V. Philips Gloeilampenfabrieken,
Eindhoven, The Netherlands.

[PHILIPS| TEST AND MEASURING INSTRUMENTS
L
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Lash-up of European
computer makers
challenges U. S.

Seven electronic
systems for cars
offered by Lucas

Sweden to start
satellite project

International Newsletter

November 9, 1970

Europe has long sought a counter to American dominance in the com-
puter industry. And a new European computer consortium, set up to
bid on the largest data processing project ever conceived in France, may
prove the nucleus for just such an international group. Its members are
Britain’s International Computers Ltd., Holland’s Philips Gloeilampen-
fabrieken, and France’s Cie. Internationale pour I'Informatique.

The consortium would jointly install a $16 million air freight customs
control system at the new Paris airport being built at Roissy-en-France
for 1973 use. The system, on which IBM and Honeywell-Bull are also
bidding, will be similar to one ICL is installing at London’s Heathrow
Airport. A CII Iris 80 computer, Europe’s biggest machine, would be the
central processor, ICL would contribute know-how and some peripherals,
Philips other peripherals.

The French government’s close ties with CII makes the new group
the likely winner. In fact, it is thought the French government asked
Philips and ICL to participate as a way of luring them into permanent
links with CIL For two years ICL and CII have been negotiating a
joint research and marketing deal, possibly with America’s Control Data
Corp. as a participant.

Automotive markets for electronics keep growing and Joseph Lucas
Ltd., which supplies more than half the automotive electrical equipment
used by British auto manufacturers, plans to move into auto electronics
in a big way. The company is offering seven new systems using elec-
tronics: fuel injection; anti-skid protection; monitoring of braking and
lighting systems and all fluid levels; a steady cruising speed controller;
an engine speed limiter; a breakerless ignition distributor, and a perma-
nent magnet alternator with bridge rectifier output control.

Most likely to be taken up first is the fuel injection system, which
uses a novel sensing method. In the injector, voltages proportional to the
throttle butterfly-valve angle and engine speed, which is read off the
distributor, are converted to digital signals, combined, and matched with
references in a semiconductor read-only memory.

Sweden has decided to take the plunge into satellites. The Board for
Technical Development has asked for $1.4 million in fiscal 1971/72 to
start the project definition of a Swedish research satellite. The request
followed the board’s proposal that Sweden invest $64 million in the next
five years for space projects [Electronics, Oct. 12, p. 128]. The board’s
timetable calls for startup of the development phase—including produc-
tion of prototypes and subsystems—by Jan. 1, 1973.

The satellite will circle in polar orbit, at a height of 700 kilometers.
Launched by a Scout rocket, the cylinder-shaped satellite will handle
ionosphere and meteorological studies. An onboard computer will store
and treat data before transmitting it to earth. The computer, which
would have an 8,000 word memory, will be a “further development” of
the central computer developed by SAAB-Scania for the new Swedish
supersonic military jet, the Viggen, according to the board.

The communication system would include vhf links for transmission
of processed data from the computer; a microwave link in the 2.2- to
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British IR imager
is portable,
sells for $5,000

Viggen production
under way in Sweden

Transmission
system uses coated
glass for laser beam

International Newsletter

2.3-gigahertz range for transmission of raw data from the satellite when
needed; vhf links for command and tracking, and a microwave link for
reprograming the computer.

A battery-powered infrared thermal imager developed by Britain’s state-
owned electricity utility, the Central Electricity Generating Board, for
detecting hotspots in overhead transmission lines will be made com-
mercially. Pye TVT Ltd., a Philips subsidiary, will sell the imager for less
than $5,000, which is between a quarter and a half the cost of established
thermal imagers on the British market. Low price and small size—the
unit measures 8 by 9 by 12 inches and weighs 15 pounds—has been
obtained by using a Nipkow disk mechanical scanning system, similar to
the original mechanical TV scanners. This approach gives a 30-line
picture at 18 frames a second on a built-in 2.5-inch diagonal screen,
which CEGB men say gives a clear picture of hotspots from the ground.
Field of view is 6° vertical and horizontal, and thermal resolution is 1°C
from the nitrogen-cooled indium-antimonide detector.

The first Viggen aircraft and supersonic jet engine have rolled off the
production lines in Sweden, both on schedule. The aircraft is built for the
Swedish Air Force by SAAB-Scania, the engine by Volvo-Flygmotor,
on license from the United States” Pratt and Whitney. Another American
company, the AIL division of Cutler-Hammer, has just been awarded a
$6 million contract for the attack version’s instrument landing system,
which will be made in the U.S.

The Swedish air force has contracted for 175 attack and two-seat
trainer aircraft and for 195 engines, which are a military supersonic
variant of those found on the DC-9 airliner. Only about 20% of the
original engine design is left, the rest being Swedish redesign.

A laser-based optical transmission system, on which researchers at West
Germany’s AEG-Telefunken are currently working, may some day be
used in telephone communications without the need for switching
centers. In such a system the information would be accompanied by
special addresses that could be identified by correlators at the receiving
end. The company is concentrating its more immediate efforts, however,
on a simpler system—the transmission medium itself, plus the receiver
and transmitter. An experimental version of this will probably be ready
within the next three years, AEG-Telefunken says.

Instead of using a gradient-type glass fiber, in which the index of
refraction varies from the center towards the periphery [Electronics,
Sept. 14, p. 201],the German firm employs a dielectric glass fiber with a
1-micron-diameter glass core surrounded by a 50-micron-diameter glass
coat. Since the coat’s index of refraction is different from that of the core,
the information-carrying light beam stays within the core. With core
diameter on the order of magnitude of the light wave length, delay
distortion is practically eliminated. This, in turn, makes for good broad-
band transmission characteristics and also allows a relatively small bend-
ing radius to be used. One problem at present is the fiber’s high attenua-
tion—1 decibel per meter. But AEG-Telefunken researchers say better
fibers will give a value of 0.1dB per meter.
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¥

equipment
off theline...

...for example UHF Wattmeter NAU, Precision
Sound-Level Meter ELT and IC Tester ISP, the
Frequency & Time Standard CAQA as well as
Capacitance and Inductance Meters KRT and LRT
or the Level Recorder ZSW. Not to mention
wideband, two-channel frequency-response
display units and frequency synthesizers,

noise generators, bandpass filters and RC
oscillators, field-strength meters and signal
generators — in short, all the equipment
illustrated and even more is available from stock.

Speedy delivery on a second,
large group of precision test
instruments. Among these are
digital multimeters, milli- and
microvoltmeters, VHF ampli-
fiers and monitoring receivers,
SHF test receivers, UHF at-
tenuator sets and pads, tran-
sistor test sets, impedance and
admittance meters, crystal
measuring sets, Z-gdiagraphs,
reflectometers and pro-
grammed controllers,

plus UHF modulators, pulse &
bar signal generators, UHF
and SHF resonance frequency
meters, frequency standards,
frequency-comparison
oscilloscopes and receivers,
phase recorders, TV demodu-
lators, frequency counters,
digital clocks and power
supplies.

For many special areas of application
Rohde&Schwarz can also supply specialized
equipment, which because of its sophisti-
cated design cannot be kept on stock, but

is all the more worth waiting for.

Contact your nearest R&S agency.

ROHDE &SCHWARZ

8000 Minchen 80
MihldorfstraRe 15

West Germany

Tel. (0811) "4129-1

Telex 523703
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Carlsson sound
making noises
across Europe

State-owned Swedish firm
girds for tough marketing
battle in competitive
European hi-fi market

For the past dozen years, the Carls-
son sound was music to the ears
of Swedish hi-fi buffs only. Now
it's starting to waft across the rest
of Europe, and electronics execu-
tives are hearing the overture to
what could be a David-Goliath
marketing battle.

Behind the skirmishing is Sonab,
a company which, like the Carls-
son sound, was unknown outside
Sweden—until now. The state-
owned Sonab is one of the fastest-
growing electronics firms in Scan-
dinavia, if not in Europe. Whereas
most hi-fi equipment makers have
started from the electronics end—
tuners and amplifiers — Sonab
started through the back door with
speakers. It has now broadened its
line and has an fm tuner-amplifier
and a turntable—both made by Ja-
pan’s Yamaha to Sonab designs.

Sonab was formed in 1966 to
develop, manufacture and market
a stereo loudspeaker system de-
signed by Stig Carlsson, an elec-
tronics engineer and faculty mem-
ber of the Royal Institute of Tech-
nology of Stockholm. Carlsson’s
omnidirectional speakers, with flat
frequency response, were patented
in the early 1950s, and small mar-
keting efforts were launched in the
middle of the decade.

Lack of financing and laggard
management prevented the speak-
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ers from getting into the real hi-fi
competition that was developing in
Sweden. However, the Swedish
government got involved with the
company through a state institute
that held some shares, and in 1966
Sonab was formed with the state
holding half interest. During the
next several years, the state ac-
quired full control.

Sonab this past year has been
on an aggressive marketing drive
in Sweden—and has gained a
healthy 20% of the speaker market
in the face of extremely tough com-
petition from European, Japanese
and American makers. Sales this
year will total about $2 million and
the company aims at doubling sales
in Sweden next year.

In recent months Sonab has es-
tablished sales and marketing sub-
sidiaries in West Germany, Britain,
and Holland. This month it starts
a subsidiary in Switzerland. Al-
though all these nations have well-
established domestic industries,
Sonab very confidently estimates
that its total sales will reach $20
million within five years.

Managing director Hans Wag-
ner, a marketing specialist who
previously worked for several in-
dustrial firms in the Wallenberg
banking-industrial group, has spent
considerable time studying the
American market, but has decided
not to tackle it—at least not imme-
diately. One reason is that the au-
dio tastes of American hi-fi enthu-
siasts appear to be much different
from the Carlsson sound.

The Carlsson speakers use an
unconventional multi-driver array.
For the most popular models, these

include one base/mid-range speaker
and four tweeters. They are
mounted in the top of the cabinet,
facing different horizontal direc-
tions and upward. Sonab says its
speakers provide the same tonal
balance 180° around the speaker.

Sonab’s most expensive speaker—
retailing in Sweden for about $300
—also has a bass speaker, with its
own transistorized amplifier in the
cabinet. This woofer is located at
the bottom of the cabinet, pointing
toward the floor.

The company says that the
Carlsson sound is the closest thing
to the original sound. Sonab mar-
keting people bluntly say that their
speakers are definitely not for the
hi-fi enthusiast who demand bass
that rattles the china, one reason
why they don’t intend to tackle the
American market now.

When in the summer of 1969 the
company decided to produce its
own tuner/amplifier design, elec-
tronics companies in Europe were
so occupied with color tv produc-
tion that no firms could be found
to take on the job. Nils Maartens-
son, president of the subsidiary
Sonab Development AB, who de-
signed the fm tuner, says the com-

Top view. Mid-range speaker points up
and four tweeters aim at central post.




Electronics international

pany would have preferred to have
had it manufactured in Sweden—
or at least, Europe—to simplify
communications and control. Sonab
engineers completed the design in
three months, Yamaha took on the
production job, and first production
models were in Sweden in less than
a year. In spite of the rather high
price—$440—and the fact that it
was a brand-new competitor on the
market, the series was entirely sold
out as soon as it was announced.
The Carlsson/Sonab identity was
enough.

Just six months ago, Sonab De-
velopment employed three engi-
neers. Today, there are 50 and the

firm could use still more, says
Maartensson, who notes he has

hired a few British engineers to fill
specialized posts. Maartensson was
previously with Svenska Radio AB,
a subsidiary of the telecommunica-
tions giant, L. M Ericsson, where he
worked on military and commercial
radio communications systems.
Exactly what’s next for Sonab is
being held closely. Broadly speak-
ing, the company says it plans to
get into professional electronics,
communications systems, audio and
video products and components.
On the components side, Sonab
already represents Ferranti of Eng-
land for semiconductors and micro-
waves tubes, and has signed an
agreement with Ferranti for devel-
opment of monolithic circuits.

GreatWBritain

Light-emitting diodes
ride the rails

A driver’s display in the prototype
of British Railways™ automatically
controlled train, due to start trials
next year [Electronics, Sept. 28, p.
125], is likely to provide one of the
first operational applications for
solid state light-emitting diodes.
A feature of the system will be a
speedometer  indicating  actual
speed by a conventional pointer
and maximum permissible instan-
taneous speed by illuminated
diodes radiating around the speed-
ometer’s circumference. Bars made

Prototype. Light-emitting diodes form rays, showing maximum permissible speed,
around dial and form number display, showing distance to next speed change.

up of four Monsanto MV-50 gallium
arsenide-phosphide red-lightdiodes
with a common lens are placed
at 10 kilometer-per-hour intervals
around the dial. If the pointer goes
above the illuminated bar, an alarm
sounds, If the driver does not re-
spond within five seconds, the
brakes are applied automatically.

Next to the speedometer is a
numeric readout made up of Mon-
santo MAN-1 seven-segment arrays
which indicates the distance in
meters to the point where the maxi-
mum speed will change.

British Rail is using the solid
state light emitters to achieve maxi-
mum reliability by minimizing the
risk of a display failure. For the
same reason, the input electronics
are triplicated and operate through
a voting system.

The display is driven by a special-
purpose computer developed at
British Rail’s Derby technical cen-
ter. Permanent train data—such as
its length, weight and braking
characteristics—fed in before the
journey starts are integrated during
the trip with local information, in-
cluding upcoming signal status,
gradient, speed restrictions and
other conditions, to calculate maxi-
mum permissible speed.

The local data originates in rail-
side transmitters and travels to the
train in two parallel cables mounted
between the rails and inductively
coupled to sensors mounted under-
neath the train. One cable carries
variable data such as signal status
in the form of audio tones fre-

quency modulated onto a carrier
normally between 45 and 60 kilo-
hertz. The other cable carries per-
manent data, such as distances and
gradients, in binary-coded form
using 62.5 kHz to denote binary 0
and 67.5 kHz to denote binary 1.
Messages are 256 bits long, organ-
ized in 16-bit words at a data rate
of about 600 bauds.

These two carriers allow the
train to look ahead through up to
four sets of signals. They can also
be used to provide a two-way
secure speech link between the
train and a controller. Two trains
will be fitted with the system.
Trials will be carried out near
Manchester to see how well the
approach improves train regularity,
safety and track capacity.

Gre;t Brﬁain

Pyroelectric target tried
for IR TV tube

A target sensitive to visible light
is essential to optical TV camera
tubes. But a TV tube with an infra-
red sensitive target is still not avail-
able in a production model. Many
companies are working on it,
though, and English Electric Valve
Co., with the support of Britain’s
Ministry of Defence (Navy) may be
getting somewhere.

Commercial thermal imagers do,
of course, exist. But they work by
scanning the scene with oscillat-
ing mirrors and revolving prisms
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arranged to focus the radiation on
to a point-sensitive IR detector.
This makes them bulky, and when
indium antimonide is used as the
detector, liquid nitrogen cooling is
necessary.

The British company’s aim is to
produce a room temperature IR
camera tube in a vidicon envelope,
giving an IR imaging system that
would look and operate much like
closed-circuit TV. Its research has
produced some tubes with pyro-
electric targets, though thermal
resolution is poor and they need a
mechanical chopper spinning in
front of the lens. However, the
team leader, Michael Wreathall,
claims that resolution can be im-
proved to practicable levels. He
described the work at last month’s
Electron Devices Meeting in Wash-
ington. In France, Thomson-CSF
has experimented on the same
lines, and the Russians are known
to be interested.

Wreathall’s tube is laid out much
like a vidicon, except that the tar-
get is made of the pyroelectric
material,  triglycerine  sulphate
(TGS), the front window is made of
silicon or arsenic trisulphide which
absorbs little IR radiation. So far,
however, the tubes can only pick
out objects more than 25°C above
the ambient temperature—and to
be practicable, resolution has to
be better than 1°C. Current medi-
cal thermal imagers claim resolu-
tions of 0.2° to 0.125°. But Wreath-
all believes that optical changes he
has in mind will improve resolu-
tion to about 3° and development
of the target assembly will further
cut it to 1°. He plans to use a frame
rate of 12.5 frames per second and
100 lines per frame.

TGS works as a target material
because an infra-red pattern pro-
duces a corresponding differential
charge pattern in the slice. If the
target is prepolarized by applying
a field of 3 V or 4 V of either polar-
ity, incident radiation will reduce
the charge in proportion to its in-
tensity. Though the effect is
straightforward, obtaining a usable,
corresponding signal from the out-
put is not.

There are two possible modes
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of operation: with the target sta-
bilized at the 0-volt cathode poten-
tial, or at the anode potential—
typical 4300 V to 4-400 v. Though
Wreathall is investigating both, he
has greater hopes of the cathode
potential stabilized mode.

In either mode, however, there
is a problem: the successive output
signals from a given point on the
target are proportional not to the
absolute level of incident radiation
but to change in the level since
the last scan. Therefore a stable
radiation pattern produces no sig-
nal. The solution is to chop incom-
ing radiation at a frequency that is
high compared to the rate of
change of the thermal pattern, and
as a result any point on the target
is undergoing constant heating and
cooling. The chopping rate may be
about one-eighth of the scanning
frequency, but is not critical.

During the warming-up phase,
the beam has a new positive signal
at every point on the scanned face
to charge down to zero in the CPS
mode but during the cooling phase
the scanned surface goes negative
so that the beam cannot land.
Wreathall solves this by utilizing
the residual gases in the tube to
carry a small positive bias current
to the scanned face, increasing all
charge amplitudes by that amount,
and raising the cooling phase
charge levels above zero.

France

Flight data display
opens avionics battle

A French company is trying to
crack the American hold on the
world’s civil avionics business. The
flight should be tough even in its
home market, where Air France,
like most of the world’s airlines,
traditionally has favored U.S.
equipment. But the French firm,
Thomson-CSF, is laying down an
even brasher challenge: it wants to
win a share of the U.S. market.
“An attack on the civil avionics
market starts in the U, S..” declares
Yves Brault, marketing manager of

Thomson-CSF’s avionics division.
“We've got to establish ourselves
there.” Brault made his first foray
into that market in September to
show off a new flight data display.
Aside from a civilian head-up dis-
play unit that the company adapted
from a military gunsight, the new
device is its first civil avionics
product. The firm’s 1969 military
avionics sales volume was $65
million. From the reaction of U.S.
aircraft builders and airlines, the
French display could be a winner.

Though military aircraft use dis-
plays that convert flicht data to
visual—often  pictorial-images,
commercial airliners’ instrument
panels remain a jungle of dials and
gauges that can pare crucial
seconds from a pilot’s judgment
time. Aviation experts figure slow
or inaccurate dial reading has
caused more than one air crash,
and the faster reaction times re-
quired by supersonic jetliners like
the Anglo-French Concorde will
heighten the risks. Sperry, Honey-
well, Norden and Kaiser in the
U.S.—and now Thomson-CSF in
France—thus are racing to develop
a display for the supersonics and
possibly for retrofit into existing
airliners. Such pictorial displays
have been dubbed “electronic at-
titude director indicators” by a
special ARINC committee that be-
gan studying specs last June.

The French EADI projects flight
information on a 7-inch-diagonal
color cathode-ray tube. Using in-
puts from standard instruments it
forms a picture of the area toward
which the plane is heading—color-
ing the ground red and sky pale
yellow, with a green line separating
the two. “Some American airlines
asked us for a blue sky, but it’s too
difficult,” says Brault.

When the plane approaches its
landing strip, the strip is simulated
on the screen so the pilot doesn’t
have to make mental calculations
based on instrument readings of
his speed, rate of descent, and so
forth, The screen also displays
figures and color symbols on ac-
celeration, altitude, glide scope,
and other parameters. ’

Mounted on the instrument
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panel in its 1l-pound, 7.2-by-6.5-
by-11-inch box, the display replaces
seven standard dials. In addition,
it furnishes information on three
new parameters—speed vector, po-
tential flight path, and slope of
descent,

An electronic control box con-
taining a signal generator and
monolithic integrated circuit logic
for interfacing with standard in-
struments takes up a 22-pound box,
measuring 10 by 7.6 by 19.5 inches.

Thomson-CSF had to design a
special CRT with high brilliance
and reliability characteristics. The
ARINC committee, in which Thom-
son-CSF is represented, is aiming
at a 4,000-hour CRT lifespan. “We
think we’ll make it,” says Brault.

West Germany

Photoresistor controls
audio tape tension

A tape recorder performs best
when the tape bears down on the
recording or playback heads with
a specific uniform pressure. For
pressure control most tape recorder
makers use a simple mechanical
method, a felt-coated device press-
ing the tape against the head. The
results are good, but, for the
audiophile, far from ideal.

Now West Germany’s Braun AG,
a big name in the audio and elec-
trical appliance field, has turned
to electronics to control tape pres-
sure. In its latest tape recorder—
the TG 1000, intended for both
home and professional uses—tape
tension, and thus pressure, is con-
trolled on both sides of the drive
capstan by a photoelectronic tech-
nique. While a mechanical device
senses the variations in tape ten-
sion, a photocircuit/bridge circuit
combination acts on the recorder’s
drive mechanism to mAintain
proper tape tension. Basically, tape
tension on both sides of the cap-
stan is equalized so that the tape
bears down on the heads with a
uniform pressure.

Braun engineers have succeeded
in keeping tape drift to a value con-
siderably less than that obtained

by conventional means. Wow and
flutter are held at 0.05% at tape
speeds of 7.5 inches per second,
which is better by a factor of two
than other tape pressure controls.

So far, only expensive profes-
sional tape recorders employ elec-
tronics for tape tension control and
their methods are fairly com-
plicated and elaborate, Braun says.
With the TG 1000, on the other
hand, the controlling function is
kept simple and overall price is
held to less than $500.

The mechanical sensing ele-
ments are spring-controlled levers
mounted near the magnetic head
assembly. When tape tension de-
creases, the spring pulls the lever
outward. This opens an aperture
between a small lamp and a photo-
resistor.

The photoresistor is in parallel
with a balancing resistor which is
connected between the collector
and the base of a control transistor.
This transistor is in the direct-
current path of a de bridge circuit.
When the photoresistor’s values
decreases the resistance on the
transistor’s collector-emitter path
also decreases. The ac current
flowing through the bridge and
then through the motor becomes
greater, thereby increasing the
electrical moment of the motor and
increasing tension on the tape.

Japan

Curved Schottky electrode
handles high forward current

Schottky barrier diodes that can
easily be fabricated on transistor or
IC chips and still retain pure
Schottky characteristics at high
forward currents have been de-
veloped at Kyodo Electronic Lab-
oratories Inc. A curved metal elec-
trode in the Kyodo diodes
eliminates the electric field con-
centration that degrades the per-
formance of diodes fabricated in
windows of the silicon dioxide
layer.

First device to be fabricated
commercially will be a 300-milli-
watt discrete pnp transistor with a

Schottky diode clamp to reduce
collector charge storage. The de-
vice answers the need for a pnp
unit with low storage time that can
handle moderate amounts of power.

In principle, Schottky diodes are
extremely simple to fabricate. A
suitable metal with appropriate
work function is deposited on a
clean  semiconductor  surface.
Actual fabrication of course brings
with it some problems. But aside
from any metallurgical problems
encountered during fabrication,
diodes fabricated merely by de-
positing metal through a window in
the oxide passivation coating will
not operate satisfactorily. Field
concentration along the edges of
the metal will cause breakdown at
very low reverse voltages. Metal
deposited over the surrounding
oxide improves the field distribu-
tion and gives some improvement
in performance, but is not wholly
satisfactory.

Kyodo engineers, who developed
the new Schottky configuration
while designing a new type of inte-
grated circuit, find it is suitable for
use with high-current discrete de-
vices. Field concentration around
the edges is kept small by using a
rounded electrode structure similar
in shape to the base-to-collector
junction in a planar transistor. Only
one extra step is needed. The semi-
conductor region to be used for the
Schottky diode is etched to a
depth of about 1 micron, using the
oxide window as a mask, before de-
position of the diode metal elec-
trode. A moat with the desired
rounded inside corners is auto-
matically formed during the etching
process. Since the depth of the
moat is in general less than the
thickness of the metal subsequently
deposited, no trouble is encoun-
tered with breaks in the metal.

An added bonus of this configu-
ration is that the series resistance
of the diode is reduced because
the etching process reduces the
thickness of the high-resistivity
epitaxial layer in series with the
Schottky barrier junction. Typical
value of epitaxial layer thickness is
4 microns and of etch depth, 1
micron,.
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The most common method now
used to prevent breakdown on
Schottky diodes at low reverse
voltage is diffusion of a p* guard
ring around the periphery of diodes
fabricated on n-type substrates
[Electronics, July 21, 1969, p. 74].
This type of structure gives the
desired increase in reverse break-
down voltage, and permits the fab-
rication of stable and reproducible
Schottky diodes. Although it does
add a pn junction diode in parallel
with the Schottky diode, no prob-
lems other than an increase in ca-

pacitance are encountered as long WHERE
as current densities are kept at
moderate levels. PRECISION

But as current through the : AND
Schottky diode increases, its volt-

age drop increases above the level RELIABILITY

required for conduction in the

parallel junction diode, and part of ARE
the current is carried by the junc- VITAL

tion diode. The junction diode nor- =
mally will exhibit storage, and thus ; I tt
current flow through it will negate e e ronlca

the advantages of the Schottky
diode. A double diffused guard ring POTENTIOMETERS

has been developed to eliminate : AND TRIMMERS
this unwanted current flow, but
a simpler structure is still desirable . ARE
to avoid adding to the already com-
plex productioi process. SPECIFIED
A further application might be
in making junction field effect tran-
sistors using compound semicon-
ductors. With these materials,
JFETs with semiconductor junction
gates are difficult to fabricate be-
cause selective diffusion is difficult.
JFETs with Schottky gates using
guard rings cannot be fabricated
because the ring is where the
source and drain should be. But
it should be possible to fabricate
the transistors with curved Schottky
gates.

Japan
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veloped by Nippon Electric Co.
The process, applicable to both 1C
chips and to ceramic substrates for
mounting ICs in forming hvbrid
LSI arrays, makes for more reliable
devices and permits fabrication of
additional interconnection layers
than was possible before.

The new method starts with a
layer of aluminum deposited in the
usual manner. But instead of etch-
ing off the aluminum where wiring
is not needed, the metal is con-
verted by electrochemical oxidation
to alumina, an excellent insulator.

The deposited aluminum surface
is first oxidized lightly in a bath
that does not oxidize deeply. Then
the circuit is masked using photo-
resist, and portions of the alumi-
num that normally would be etched
away are completely anodized so
that only the desired wiring pat-
tern remains as a conductor. Then
photoresist is stripped away and
an approximately 0.5-micron-thick
layer of silicon dioxide is deposited
to complete the layer.

Because the excess aluminum is
converted into oxide rather than
removed, the surface of the chip
remains planar. Thus the process
can be used to form multilayer wir-
ing without risking open circuits
because each layer forms a flat sub-
strate for the next layer. The im-
proved reliability prompted Nip-
pon Electric to use the process
even on some chips with only a
single wiring layer. Fabrication of
the second and succeeding layers
starts with etching of through holes
and then repeats the process.

Nippon Electric has displayed a
hybrid LSI multi-access register
with CML IC chips using the tech-
nique. Beam lead chips have two
layers of wiring, and a 40-by-50-
millimeter substrate has three lay-
ers of wiring, for a total of five
layers of wiring. The 15 chips
which form the LSI circuit have a
total of about 300 gates.

The non-threshold logic circuits
that Nippon Electric made for the
Electrical Communications Labora-
tory of the Nippon Telegraph and
Telephone Public Corp. [Elec-
tronics, July 6, p. 7TE] use this
method of forming wiring patterns.
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double sided

CCTU 08-13 HE 902
2.54 mm (0.1”) pitch edge connector

split-face contacts
removable beryllium copper
solder tails wrap termination
solder spigots for

printed circuit boards

polycarbonate moulding -
2 versions:

monoblock
for CCTU arrangements

trunkated
(with a fixing lug)
up to 2 x 49 contacts on request

.........

............

- for your double sided f??ﬁf.-.ﬁ..-.fﬁ.-.;
- 2.94 mm (0.17) pitch :
- printed circuit connectors

gardez le contact avec la qualite socapex

>4

[
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) THOMSON-CSF

&
’9 RUE EDOUARD NIEUPORT 92 SURESNES FRANCE TEL. 506.20.40 ET 506.65.45

BELGIQUE : J.P. LEMAIRE, Rampe Gauloise, 1A - 1020 - BRUXELLES — DEUTSCHLAND : THOMSON-CSF GmbH,
Fallstrasse 42 - 8 MUNCHEN 25 (Postfach 469 - 8000 MUNCHEN 25) — DANMARK : POUL SABROE, Skodsborgvej 142 -
440LTE — ENGLAND : THOMSON-CSF UNITED KINGDOM, 1 Cadogan Place - LONDON, SW 1 — ESPANA : Mr . POU-
LAIN, Avenida Generalisimo Franco 381 - BARCELONA — ISRAEL : CIDEV - 47, Rothschild Boulevard - TEL-AVIV (P.0.
Box 2024 - TEL-AVIV) — ITALIA : MISTRAL SpA - Via M. Gioia 72 - MILANO — NEDERLAND : N.V. TEHAGES - Smarag-
dhorst 64 - DEN HAAG (Postbus 2153 - DEN HAAG) — NORGE : J.M. FEIRING A.S., Sandakerveien 46 B - 0SLO 4 (P.B. 4376)
— REPUBLIC DOF SNUTH AERICA







- Who in the world

- are LUCAS?

We're BIG — in fact the largest suppliers of semiconductors to the
U.K. Motor Industry.

Beneath the bonnet of a car is a particularly arduous environment
for our devices, especially in a Grand Prix or rally. We've proved their
reliability and over the years achieved more than our share of successes
in Formula 1 racing, the 1969 London-Sydney race and the Mexico 1970
World Cup Rally. Our research and development efforts have twice earned
us the Queen’s Award to Industry for technical innovation, the first time
was for a high-voltage transistor and the latest has been for a micro-circuit
voltage regulator.

Apart from the hybrid thick film circuits and rectifiers we make for the
Motor Industry we make over 1,200 different types of devices in quantities
ranging from a few hundred to millions. Applications include Telecommunica-
tions, Industrial Equipment, Aircraft & Military uses.

If you design electronic equipment or purchase components why not
contact us for details of our devices.

% LUCAS

semiconductors

Joseph Lucas (Electrical) Ltd., Mere Green Road, Four Oaks,
Sutton Coldfield, Warwickshire, England. Tel: 021-308 3501

96
927
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1
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of semiconductors

DT4300 Series 500V Silicon N.P.N. Power
Transistors.

2DS2000 Series 2-4A 'Potted’ Rectifier Assemblies.
TO5 Homogeneous Base 5W Transistors.

DD5620 Series 18A, 100 — 400V ‘Pressfit’ Silicon
Rectifiers.

DD4020, DD4060 & DD4520 Series 6-10A,
50-1350V Silicon Rectifiers.

DAOOO Series 0-5A, 80-200V Avalanche Diodes for
Telecommunications applications.

ZC2000 Series 1:8W 5% Voltage Regulator Diodes.

Thick Film Hybrid Microcircuit Regulators.

DD710 Series 35A, 50-400V Silicon Rectifiers.

, DA2068 1-0A 1250V Controlled Avalanche Rectifiers.
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Integrating colour television

a total approach
fist from Europe's strongest group
insolid-siafe devices

PHILIPS



It had to come.... integrated
circuits for colour TV. There
are just too many practical
benefits that have made their
arrival inevitable. Greater
reliability comes first, along
with improved performance
at no extra cost. Development
and assembly time is drastic-
ally cut. There are significant
savings in component
handling and stocking. Alto-
gether IC prices compare
favourably with the total

cost of discrete circuitry. And
think what IC's can do for a
truly modular TV concept.

Electronics | November 9, 1970

All this can be yours
now, thanks to Philips’
total approach.

So far attempts to integrate
television circuitry have been
rather haphazard...
particularly where colour was
concerned. Then Philips
engineers began looking at
PAL colour TV circuitry in terms
of functions rather than
circuit elements. Making the
best use of today's IC
techniques, they developed

a range of only four and fully
matched integrated circuits.

Look at the typical
colour block diagram.
The framed areas are
now on four IC chips!

The number of exfra discrete
components has been
reduced to the bare minimum.
Circuit tuning is virtually a
thing of the past - most of it

is integrated now and you
know what that means in time
and cost savings. The four new
devicestogetherwith the three
television types announced
earlier, make a complete
range of Philips IC's for colour
television. The time to get inte-
grated is now... with Philips.
Send for full information.

N.V. Philips' Gloeilampenfabrieken
Eindhoven -the Netherlands

PHILPS| glectronic components

and materials

45
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SILICON NPN HIGH POWER TRANSISTORS

Vego | Voo [ ‘o™ [ np 2 S Ti | Gie
v) (V) (°C) (°C/W)

Type Case

20-+70 -85
2N 3055 100 60 (4V; 4A) 17 +200 200 h TO-3

2070
(4V;3A)

20-=-70
(4V; 2A)

117 | 38 | 200 : T0-3

2N 3442 160 +200

-65

2N 4347 140 +200

100 200 L TO-3

25--100 -65 ¥
2N 3054 9 55 aviosn | 20 | 200 | 200 TO-66

ABSOLUTELY FREE FROM SECOND BREAKDOWN

ATES COMPONENTI ELETTRONICI S.p.A.

Management and Sales Dept.: 20149 MILAN (ltaly) - 2, Via Tempesta - Phone 4695651 (4 lines) - telex 31481
UK: ATES ELECTRONICS LTD. - Mercury House, Park Royal - LONDON W.5 - Phone 01-9986171 - telex 262401
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What counts most
Is what

: N

o SO G

you mo

stly count.

»»»»»»

COMPTEUR UNIVERSE

L FM2502

(Don't pay too much!)

Société d'Instrumentation
Schlumberger's new range of 12.6 MHz
counters do practically all your
counting jobs yet cost so little to buy.

The basic FM 2503 version
measures frequency and counts
events. It has an optional 5 digit readout
with the clock locked on to mains
frequency, and good sensitivity.

The FM 2501 is a universal
frequency counter-timer (witha 1 p
resolution), which also measures

period and ratio. It has crystal-controlled

stability of 5 ppm per month and a
5 digit non-blinking display.

The FM 2502 has the same
fundamental features p/us 2 inputs
with shaping networks and amplitude
adjustment as well as a time base
divider (up to 999) which make it
particularly suitable for tachometry
and pre-settime base measurement.

All the counters have TTL
integrated circuits and BCD 1248
outputs and any two can be linked to
give areading of up to 10 digits.

So don't pay the earth fora complex
counter whose capabilities you'll rarely
use.Ournew counterswill do mostofyour
work and save you lotsof money besides.

Whatever your needs in frequency
measurement, contact us today
or any one of the Schlumberger agents
throughout the world.

Société d’Instrumentation

Schlumberger

Société d'Instrumentation Schlumberger, 10 rue Nieuport, 78 Velizy-Villacoublay, France. Tel: 946 9650

Electronics | November 9, 1970
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Even though SODECO-print printing impulse count-
ers have no direct connection with jet aircraft, the
following example shows how one of the many opera-
tions connected with air transport can be carried out
quickly and reliably.

As part of the extensions made at Geneva airport, the
refuelling installations have also

been modernised and rationalised.

Among other apparatus, the central

control desk is equipped with a

SODECO-print for recording on

cards. This comparatively smalland

compact apparatus records all the

necessary data, such as quantity,

type of fuel, etc., including date and

time, on a card as soon as the

latter is inserted into the slot on the

front plate. The necessity for taking

meter readings, together with the

subsequent clerical work, are ob-
viated, as the printer delivers in a fraction of a second
a record of all the data required for subsequent billing
operations.

This case is one of many in which SODECO printing
impulse counters can be called upon to solve counting
and metering problems. The apparatus are very adapt-

SODECO Grand-Pré 70
1211 Geneva 16
(Switzerland)

Tel. (022) 33 55 00
Telex 22333

20 E Circle 182 on reader service card

SODECO

able in application and are used in all branches of
industry, transport and research. The four following
basic units are available : a 6-digit counter with decade
transfer, a timing element, a time and date printing unit
with or without self-contained synchronous motor, and
a counter comprising 1 -5 monodecade
elements. Combinations of up to four
units are possible. Printing of the results
can be carried out either on a
continuous paper chart or on a
card. All the functions within the
apparatus are controlled elec-
trically, permitting fully automa-
tic operations of all the phases
in a cycle e.g. counting, printing,
resetting, counting, etc.

It is certain that the SODECO-
print can be adapted to the
specific requirements of your
problem. Write for complete
technical data. Or let us have
details of your problem and our specialists will
be glad to send you particulars of the most suitable
solution.

When quality counts—specify SODECO
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Introducing the

most advanced DVM
Inthe world.

Solartron’s new LM.1490 speaks for
itself.

Scale length: 250,000.

Auto calibration: (the DVM literally
calibrates itself).

Sensitivity: 100 nano volts.

Variable integration time.

Infinite mains frequency rejection—
on demand.

Remote command of all parameters.

W/
W
f////M ﬂ/{y e

g,
N\ W it

LA

You pay that much more for the
LM.1490, naturally. But if your needs
are less demanding, choose one of our
14 other DVMs and get the best price
performance in Europe.

Whatever your needs in digital
measurement, contact us today or any
one of the Schlumberger agents
throughout the world.

SOLARTRON
| Schlumberger

The Solartron Electronic Group Ltd Farnborough Hants England Tel: 44433

Electronics | November 9, 1970
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NEW

low cost sealed wirewound potentiometer

borel saint-martin Oy

standard versions.
Single, double or tri-
ple serial mounting
possibility on one shaft.

Order assembled units or
“do it yourself kit"’
for having every
possibleversion
on hand in
your lab.

Resistance
range: 10Q2 to 50 KQ.
Power rating: 2 W at

40° C.

Max. operating temp.:
125° C.
Linearity: better 1%.
Basic model:
20x10 mm.

For detailed technical data write to

coNIELEC

rte de Port 38, 2500 Bienne (Switzerland), tel. 032/3.10.31, telex 34.397
or your representative.
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New products international

November 9, 1970

Japanese color
tv cameras grow
simpler and simpler

Optical systems in
the newest three models
move stripe filters next
to color tube faceplate

Most color tv cameras now in use
have three or four color tubes, as
well as large, complex optical sys-
tems for color separation between
the main lens and these pickup
tubes. Simpler cameras, aimed
mainly at closed circuit tv and other
markets less demanding than pro-
fessional broadcasting, have been
developed using special stripe fil-
ters, which allow one- or two-tube
color discrimination. Now a new
batch of simplified cameras is
headed for market, pushed by the
development of methods that put
the stripe filters in the plane of the
tube’s faceplate, further reducing
optical system complexity.

Two of the new tubes, by Nip-
pon Columbia Co. and Hitachi Ltd.,
were discussed at last month’s In-
ternational Electron Devices Meet-
ing in Washington. Hitachi plans
to use its tube in what it calls the
world’s  ¢mallest color camera,
which will go on sale in June at
a target price of $5,500. Nippon
Columbia is expected in the near
future to announce a commercial
camera using its filter integrated
color vidicon. A third camera, by
Sony, has a second tube for lum-
inance-signal generation and is al-
ready on the market. Though all
three cameras will find their first
buyers in the professional and
semiprofessional area, they repre-
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sent important steps toward inex-
pensive color cameras for consumer
use with video tape recorders.

The Nippon Columbia system is
based on frequency separation of
color signals. In its filter integrated
color vidicon, the glass faceplate
has a series of blue reflecting
stripes, separated by equally wide
clear stripes, with a pitch of 47
microns. Another series of red re-
flecting stripes has a pitch of 61
microns.

As its electron beam scans the
photoconductive layer, the vidicon
produces three output signals. The
alternating presence and absence
of red information on the photo-
conductive layer gives a red signal
modulated onto a 3.9-megahertz
carrier. Blue information is sim-
ilarly modulated onto a 5.1-MHz
carrier. The unmodulated green in-
formation, plus half the blue and
red information, forms a baseband
video signal that supplies the lumi-
nance information. A low-pass filter
with a 3.3-MHz bandwidth sepa-
rates the luminance signal. Filters
with a bandwidth of 0.5 MHz and
detectors are used to obtain the
blue and red signals. These signals
are then matrixed and processed
to obtain luminance, red, blue, and
green outputs.

If the stripes in both filters are
vertical, nonlinearities in the vidi-
con will cause an interfering beat
to be generated at the 1.2-MHz
difference frequency. By tilting
both sets of stripes in opposite
directions, the beat signal reverses
phase for succeeding lines on the
sweep and forms a low visibility
pattern.

The dichroic filters are prepared
by vacuum evaporation and photo-
etching on the inside of the vidicon
faceplate glass. Actual thickness
of each filter is on the order of 1
micron. The two stripe filters are
covered with a 20-micron thick
glass layer applied by a proprietary
process. The glass both protects
the filters from physical damage in
later processing steps and provides
an optically smooth surface for
fabrication of the photoconductive
layer. In this vidicon an In,O; layer
is used as the transparent elec-
trode; the usual coating cannot be
used because of the high tempera-
ture needed for its heat treatment.

Spurious color is minimized by a
doubly refracting plate of quartz,
about 6 millimeters thick, which is
cemented to the outside of the
vidicon faceplate glass. When light
from a repetitive pattern with a
pitch of 47 microns hits quartz of
this thickness, the transmitted nor-
mal and abnormal rays at the face-
plate side will be displaced just
half of this pitch and the image will
be cancelled out. Thus the quartz
acts as a lowpass filter with a sharp
null at 3.9 MHz. A similar filter is
not needed at 5.1 MHz because
at that frequency the response
through the optical system is low.

Aside from decreasing the size
and cost of a camera by eliminating
relay-lens and field-lens optics, the
use of the filter integrated color
vidicon also improves performance.
Although optical definition ahead of
the stripe filters does not affect the
camera’s color response, optical
definition after the filters does mat-
ter because color information is

23 E



New products international

high-frequency spatially modulated
information. Since relay lenses have
better definition at their centers
than edges, they are apt to produce
color shading at the edges of the
picture. The relay lens optics also
increase light loss.

A team at the Central Research
Laboratory of Hitachi has been
working on a camera that is essen-
tially a modification of one-tube
ecolor ideas already made public by
Columbia [Electronics, Jan. 23,
1967, p. 235]. Although Hitachi is
also working on a vidicon with
color stripes deposited on its glass
faceplate, its present system brings
the stripes into contact with the
photoconductive layer indirectly.
Hitachi’s present faceplates are
made of glass fibers, about 5 mi-
crons in diameter, which transmit
light without allowing it to spread
and thus effectively provide a
“zero-length” optical path between
the inner and euter faceplate sur-
faces. The dichroic filter is made
with two overlapping sets of
stripes, in the same way as the
Columbia filter, and then assembled
so that it is in contact with the
fiber faceplate—and in effective op-
tical contact with the photoconduc-
tive layer.

The Hitachi design includes an-
other innovation that allows it to
eliminate the low-pass filter in the
luminance channel. Each set of
stripes is individually set at a large
enough angle with the vertical for
the phase of each of the two color
carrier signals to change individ-
ually on succeeding lines. As in the
Columbia version, proper design
also permits cancelling out the dif-
ference beat, but the smaller angle
between scanning lines and stripes
makes for smaller stripe pitches in
the Hitachi filter—44 and 52 mi-
crons.

Since the phase of the color car-
rier signals reverses on adjacent
lines, color carrier signals can be
removed from the luminance signal
by adding the signal from a given
horizontal line to the signal from
a previous line that has been de-
layed by precisely one horizontal
period. Subtraction of the direct
and delayed signals doubles the
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COLOR-DISSECTOR SYSTEM

Of the same stripe. Nippon Columbia’s new design (top) supersedes relay lens
approach. Hitachi’s is similar but uses fiber optic faceplate. Sony’s two-tube
camera has fully silvered mirror (here exaggerated) to split light.

values of the color carriers, which
are selected by bandpass filters.
Detection and subsequent signal
processing is the same as in the
Columbia camera.

Sony has based its color camera
on an earlier two-tube unit devel-
oped by NHK, Japan’s public ser-
vice broadcasting system [Elec-
tronics, Feb. 6, 1967, p. 103], but
has added important innovations.
In contrast to the frequency divi-
sion scheme used in the Columbia
and Hitachi cameras, Sony’s calls
its design a phase-division method.
All three primary signals produce
signals that have the same fre-
quency but differ in phase. Though
the camera has been on the market
for about a year now, Sony says
it has never publicly explained its
tube and forced color correction.

Sony’s camera has two vidicon
tubes, one for chrominance, one
for luminance. The zoom lens is a
special unit with a beam splitter

at its center to provide two optical
outputs. The color dissector vidi-
con assembly is a standard vidi-
con, factory assembled with a color
stripe and lenticular lens unit.

The color dissector vidicon has
a tricolor and black stripe filter, in
which one cycle of red, green, blue,
and black stripes measures 300 mi-
crons. A glass spacer maintains a
6-mm center-to-center distance be-
tween the stripe filter and a lenti-
cular lens. The center of the lenti-
cular filter is about 3 mm from the
vidicon photoconductive layer.

The main lens focuses light rays
on the photoconductive layer of
the vidicon. In between, the light
rays pass through the stripe filter
and lenticular lens. The lenticular
lens has an auxiliary focusing ac-
tion which assures that rays of
light passing through a given color
stripe are always focused on one
stripe on the photoconductive layer.

The output of the color dissector
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General Electric’s C106D...
a plastic SCR
for 240 volt line operation

General Electric’s C106/C107 Silicon Controlled Rectifier
family now has a 400 volt member . .. more than enough for
240 volt line operation. The universal motor speed control
circuit below is one example of the C106D’s direct

design capabilities.

Typical applications include virtually any low-current sensing
job. Appliances to light industrial. Automotive to heavy
industrial.

RELIABLE The plastic encapsulated device utilizes the proved
planar passivated process ... all junctions are protected

with a silicon-dioxide layer.

SENSITIVE Four amp RMS C106 series operates directly from
low signal sensors such as thermistors and photo-conductive
cells. More sensitive than many higher-priced units, the

C106 requires a maximum trigger current of only 200
micro-amps.

c1 06 VERSATILE Flat power tab package is designed for a variety
of mount-down methods—aprinted circuit, plug-in socket,

C'I 07 screws or point-to-point soldering.

RUGGED, COMPACT C106 uses a solid plastic encapsulant for
15-400 volts rigid pellet support and protection from moisture.
4 amps RMS ! For lower cost applications, GE’s 4-amp C107 may be
ideal. Housed in the same strong package, the C107 requires
slightly greater trigger current (5001A) and can handle a
one-cycle, forward surge of 15 amps (vs 20). Check your local
General Electric distributor for C106/C107 prices in your
quantity. For more information, write General Electric
Company, Dept. 40-32Cl, 159 Madison Avenue, New York,

N.Y. 10016 U.S.A. s
et
$ Line
] D1 SCR Voltage 240V
ok _ R, 700K
RDIGST R, 20K
AC R; 1K
VOLTAGE C 1.F, 100V
[ SEWING C. 0.1.F, 50V
San Of D, 1N5060
o— 15 AMP) SCR C106D1

GENERAL &3 ELECTRIC®
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vidicon is a dot-sequential color
signed and time-sequential sam-
pling is used to separate the three
color signals. Since every fourth
stripe on the filter is black, this
provides a reference for accurately
timing the sampling pulses and
also for correcting the linearity of
the sweep generator. The sampling
circuits convert the dot-sequential
chroma signal from the vidicon into
narrow band R, G, and B signals.

The forced color corrector is an
important feature of the Sony
camera since it can correct for
many shortcomings in the chromi-
nance signal. The forced corrector
is referenced to the wide-band lumi-
nance signal. The luminance chan-

nel delivers a high resolution signal
that is unaffected by zooming and
other aspects of the optical system.
Rather than being a half-silvered
mirror, there is actually a small di-
ameter mirror, which diverts only
light rays from the center sector
of the lens to the luminance vidi-
con, Thus the luminance vidicon
always operates with a small ef-
fective lens aperture, and has great
depth of focus and high resolution.

The forced corrector compares
the resulting wideband luminance
signal with a narrowband lumi-
nance signal obtained by mixing
the three color signals, and then
multiplies each of the individual
color signals by the ratio of the

wide-band to the narrow-band lu-
minance signals. This processing
produces three wideband color
signals, which are then encoded
into the NTSC color signal.

Sony is proud of the fact that the
camera only has three adjustments,
instead of 30 or more as in some
other color cameras. Color balance
is adjusted merely by focusing the
camera on a white card and push-
ing a button. Gain is adjusted
merely by pushing another button.
Although designed primarily for
closed circuit tv systems, many of
these cameras are in use in commer-
cial television—especially for sports
and for special applications includ-
ing transmission from helicopters.

Thick-film hybrid, wideband i-f amp-
lifier NMC B809A uses dual in-line
construction with mounting pins on
a standard 0.1-in. pitech. Gain is inte-
grally controlled between 20 and 24
dB. Newmarket Transistors Ltd.,
Newmarket, Suffolk, England. [249]

Carbon resistors type SK8 are avail-
able with values from 10 ohms to 10
megohms. Tolerances are either 29%
or 5%. Limiting voltage is 750 volts
and wattage, 1 watt. Resista GmbH,
83 Landshut, Ludmillastrasse 23, West
Germany. [250]

Digital static strain indicator PS7/D
is for measuring many physical quan-
tities in various industrial fields. Ac-
curacy is =*+0.2% full scale, +2 digit.
Shinkoh  Communication  Industry
Ltd., 1-12-10 Sakurayama, Kanagawa-
ken, Japan. [251]

Moisture-proof strain gage (Polymi-
cron) has a measuring range of ap-
proximately 5-7T% strain. It can be
used for a temperature up to 200°C.
Shinkoh Communication Industry Co.
Ltd., 1-12-10 Sakurayama, Zushi-shi,
Kanagawaken, Japan. [252]
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Current rectifier unit type CCB is for
rpm control of de current motors with
and without dynamos or as field wind-
ing power supply. De current is 12A
and maximum dc output voltage is 330
V. Brown, Boveri & Cie, 68 Mannheim
1, W. Germany. [253]

Minimodular system combines sensi-
tive amplifier, a calibrating unit and a
peak meter—all used for piezoelectric
measurements. Amplifier has open-
loop gain of 70 dB. Hellige GinbH, 78
Freiburg, Heinrich-von-Stephan-Str.
4, W. Germany. [254]
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Hooray! Price reductions for both red
and amber GaAsLITEs.

Effective immediately, prices (suggested resale in 1,000
quantities) on our red light-emitting diodes MV 50,
MV 10B and our amber GaAsLITE MV 1, have been cut
to 99¢. Smaller quantity prices have gone down, too.
Get the details from your distributor.

If you’ve been considering GaAsLITEs in sockets where
you need good brightness, low power drive, high re-
liability, and ready availability, it’s time to stop thinking

\ and send a P.O. Wow! 99¢.

GaAsLITE Update

:

© o o o 0 o o

2
4

- —

o o B o © o

MAN 1001

New: Polarity and overflow display

Customers who have bought and used our MAN 1 dis-
plays asked us to build a =1 device to integrate into
digital readout displays, cockpit instruments, and in-
dustrial controls.

Voila! the MAN 1001. Same size and package as the
MAN 1 GaAsLITE display. Same high brightness (typ. 350
ft-L @ 20 mA) and IC-compatible power requirements
(3.4V typ. forward voltage per segment @ Iz = 20 mA).

Suggested resale price, 100’s: $11.50 each.

S

Meet Big Red, the MV 4

The GaAsLITE becomes an illuminator
Photography fans will be delighted to hear that we've
developed the MV 4 series of light-emitting diodes.
They put out 5,000 ft-L @ Iz = 1.0 A in the 6700 A
region, well above the sensitivity range of most photo-
graphic emulsions. Mounted in a TO-5 stud-type header,
the MV 4 can take up to 1A continuous current in an
efficient heat sink.

MV 4’s will also serve well as high intensity locators
and warning indicators when pulsed. They will handle
peak currents of 25A at 1 usec, 300 pps limits.

Price: (resale, 100’s) $9.25.
Delivery: off the shelf.
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MV 2:
The green GaAsLITE is GO ...

We are now in full production with our green solid-
state light, the MV 2. Its active galliym phosphide puts
out a very bright 300 ft-L in the 5600A range @ 650 mA.

Packaged in a TO-18 header, the MV 2 completes the
stop-wait-go color choices that display designers have
been looking for.

Suggested resale price, 1,000’s: $3.75.

...and it’s in our new GaAsLITE Answer Kit.

Creative display designers want new answers for panel
indicator light problems. They’ll find them, complete
with applications ideas and design help, in our
GaAsLITE Answer Kit, available from any Monsanto
distributor worldwide for only $9.95. Contains a volume
of GaAsLITE Tips, two MV 50 and MV 10B red GaAsLITES,
two MV 1 amber solid-state lights, and one of our new
green answers, the MV 2.

Get out a purchase req and start working with all kinds
of GaAsLITEs now.

Monsanto

For additional technical information write
Monsanto Electronic Special Products
10131 Bubb Road, Cupertino, California 95014
(408) 257-2140
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Twenty-two turn potentiometer type
1211P has a range from 10 ohms to
50 kilohms and a tolerance of +5%.
It can be loaded with 0.75 W at 85°C.
Temperature range is —55° to +150°C.
Resista GmbH, 83 Landshut, Ludmill-
astr. 23, W. Germany. [255]

Electrometer amplifier MF1-3 operates
from 6V supplies and draws a qui-
escent current of 750 wA. It has input
impedance of 10”ohms and draws a
bias current of 0.01 pA. Computing
Techniques Ltd., Bridge St., Leather-
head, Surrey, England. [256]

Testatherm P3, for measuring tem-
peratures in systems engineering, is
based on resistance change principles.
Used with thermistor probe, it can be
used for measurements from —50° to
+300°C. Braun AG, Postfach 115/116,
W. Germany. [257]
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MTNS

General Instrument Europe has standard MOS
transistors and LSI circuits available ex-stock. We
are producing in large quantities single and dual
MOS transistors, frequency dividers, multiplexers,
shift registers, counting systems. Prices are
economic even to small user.

New GIANT/MTNS series is directly compatible
with DTL/TTL

GENERAL
INSTRUMENT
INSTRUMENT EUROPE S.p-Al

P-zza Amendola, 9 - 20149 MILANO - Tel. 469.77.51/2/3/4/5
Cable: GINEUR MILANO - Telex: GINEUR 31454

GENERAL INSTRUMENT FRANCE - 11/13 Rue Gandon - 75
PARIS 13e - telephone: 588.74.31 - telex: 26.766

GENERAL INSTRUMENT U. K. Ltd. - Stonefield Way - RUISLIP
Middlesex - HA4 OJT. - telephone: 01-845.12.88 - telex: 22.623

GENERAL INSTRUMENT DEUTSCHLAND GmbH - Neumarkter
Strasse, 61 - (8) MUNCHEN 80 - telephone: 448.566 - telex: 523.769

Agents: Austria, Belgium, Denmark, Holland, Israel, Norway,
Sweden, Switzerland

Circle 188 on reader service card
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This was a Morganite type
81E Cermet Trimming
Potentiometer that

didn't make it.

Shame really.

The more so because this
particular specimen had
already survived several
rigorous mechanical and
electrical tests. But then,
we are unusually strict at

Crash Dive

Morganite, because our
customers like it that way.

Another thing they like is
having the right products at
the right time, complete
with full technical
information to match. So our
constant research and
developmentis more than an
ivory-tower luxury—it's a
common-sense necessity.

-

%

We reckon that reliable
delivery makes sense too.

As you’'ll see when you ring
us for samples for evaluation
or development projects.
Then you can put our Cermet
Trimming Potentiometers
through your test routine
and watch how they stand
up toit.

You'll like whatyou see.

MORGANITE RESISTORS LIMITED

Bede Industrial Estate, Jarrow, County Durham
Telephone : Jarrow 897771 Telex: 53353

&4 Morgan
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Low-frequency, thick film hybrid flip-
flop NMC409 is designed to work in
conditions of high electrical interfer-
ence with minimal risk of false trig-
gering. Newmarket Transistors Ltd.,
Pye Group, St. Andrew’s Road, Cam-
bridge, England. [258]

Quartz-controlled measuring genera-
tor G2006 operates on the frequency-
synthesis method and is designed to
determine frequencies from 0.1 to
100 megahertz in steps of 1 hertz.
Accuracy is 5 x 10°% Siemens AG, 8
Munich 1, West Germany. [259]

w

Subminiature component ovens use the
self-regulating characteristics of poly-
crystalline semiconductor materials.
They may be operated from various
supplies up to 24 V de or rms. Jermyn
Industries, Vestry Estate, Sevenoaks,
Kent, England. [260]
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These instruments are designed to measure
voltages, currents (AC and DC), and resist-
ances, with the results displayed directly in
numerical form.

The units of measurement are in Volts, mA,
Kohms, and have five ranges from 0.2 -2000
with a precision in the order of 0.1 %.

The measurements are displayed with 4 or 5
decimal indicator tubes and the selection of
a range establishes the position of the decimal
point.

These instruments are available as multimeters,
or for measurement of only voltages, currents,
or resistances.

Panel instruments, with 3 or 4 decimal figures
display, are available for the measurement of
only one electrical quantity on one range.

All the instruments can be optionally supplied
with digital output.

DIGITAL INSTRUMENT WITH PRESET

These digital instruments allow the numerical
preset of two limits with in which the quantity
to be measured is compared.

Contact closures and lamps provide output
signals that indicate whether the result of the
measurement is below, above, or within the
two preset limits.

These limits are preset by manual positioning
of rotating decimal commutators.

’HN' B. Gliwett ¢ C. spa

Factory : Aprilia (CAP 04011) - SS. 148 - Km. 43¢
Strada Pontina - Tel. 924361/2/3

Sales Office: Milano (CAP 20149)

Corso Sempione, 73 - Tel. 335830 - 345178 - 342989

Digital voltmeters and multimeters, level ana-
lyzers, preset counters, digital printers, en-
coders, power supplies, data loggers and
systems.

Thin film networks, hybrid circuits, silicon con-
trolled rectifiers, triacs, high precision photo-
grafic products.

Circle 190 on reader service card

31

E



connectors
Mil.C.26482E

(N.F.L.54125B)

"SOURIAU 851

used worldwide
for their
reliability

Three types:

« for soldering

« for crimping with clip

« for crimping without clip.
Insulated with white

or olive - green cadmia.
All types of connections.

* 9 % » % e 8 @

Ariane publicité C-4-70

SOURIAUC*

Head-Office. 9, rue Galliéni, 92-Boulogne-Billancourt - France Tél: 603.96.23 604.20.00
Plants : Boulogna-Billancourt - La Ferté Bernard - Champagné - Cluses

Branch-Offices : Lyon : 231, Avenue Jean-Jaurés - France - Tél : 72.14.91 et 92

Toulouse : 10, Boulevard Griffoul-Dorval - France -Tél : 52.51.35

SOURIAU ELECTRIC G.m.b.H DUSSELDORF Western Germany - Tél : Sa-Nr-10373

SOURIAU ITALIANA S.p.A. MILAN Italy- Tél: 688.7407

SOCIETE ELECTRIQUE BENELUX SOURIAU BRUXELLES Belgium - Tél: (02) 41.64.54

SOCIETE ELECTRIQUE BENELUX SOURIAU NEDERLAND ROTTERDAM Netherlands- Tél: (010) 13.25.64
SOURIAU LECTROPON Windsor Berks Great Britain - Tél : Windsor 69471

Agents in all countries
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Ceramic dielectric trimmer capacitors
are for printed circuit applications.
They are available in two configura-
tions with capacitance ranges from
1.7 pF to 18 pF. Tekelec Airtronic,
Cite des Bruyeres, Rue Carle Vernet
92, Sevres, France. [261]

Digital multimeter UGWD, with
switchable shunt, measures de¢ and ac
in 6 ranges. Lowest range is 0 to 10
A with resolution of 10 xA. Used
with probe, de voltages up to 30 kV
can be determined. Rhode & Schwarz,
8 Munich 80, W. Germany. [262]

Miniature spdt coaxial switch provides
60 LB minimum isolation to 18 GHz.
VSWR from 0 to 18 gigahertz is less
than 1.5:1, to 12.4 GHz is less than
1.4:1 and 8 GHz is less than 1:3:1.
Amphenol, Thanet Way, Whitstable,
Kent, England. [263]
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The partitplayed in developing
the seismograph could shake up
your product development

A seismograph powerful enough to Those are the Duracell qualities
get the measure of underground tremors? which have helpedto find newapplications
Hardly possible without the Mallory for measuring instruments. Like light
3 standard of battery performance. meters. And underwater equipment.
The Mallory Duracell qualities are Instrumentation and beyond, Mallory
well-known. Long life. Steady, fade-free leads the way in miniature and special
; performance throughout. Power that stays batteries of all kinds.
fresh in the cell for years because it is Just get in touch with us and we’ll
automatically preserved when not actually help you turn your product development

working. Built-in protection against leakage. into a landslide victory.

MALLORY BATTERIES LIMITED, Gatwick Road, Crawley, Sussex

: [N DURACELL

You could not possibly have told me all there is to know about Mallory and Duracell in this advertisement. Please tell me more.

Name Company

Address

Position Principal field of interest

England W. Germany France Italy Denmark

The Marketing Manager, | The Marketing Manager, | The Marketing Manager, | The Marketing Manager, | The Marketing Manager,
European Headquarters, |MalloryBatteries G.m.b.H., | Mallory Batteries S.A Mallory Batteries S.r.L., |Raaberg & Co. A.S.,

e Mallory Batteries Ltd., 5023 Weiden bei Kdln, 5 Rue Vauthier, Via Catone 3, 37 Bredgade,
Gatwick Road, Aachener Strasse 274 92-Boulogne-sur-Seine, |20158 Milano. Copenhagen K.
Crawley, Sussex. |

E/7
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The best place toreach
your local market is
in this foreign publication.

It doesn’t matter where a magazine comes
from. What matters is how far it reaches.

The fact is, the international edition of
Electronics is the worldwide magazine that's
more consistently read than any other electronics
publication in more than 46 countries.

Electronics’ Men of Action study reveals
that 9 out of 10 subscribers read at least 3 out of
4 issues. These subscribers are the chief
engineers, research directors, project managers,
corporate officers, scientists and all the other
decision-makers who recommend, approve, or
specify your products and services.

In fact, Electronics International helps you
enlarge your “home market” better than any
other electronics publication. Because we
actually have an editorial staff there. As well as in
63 other countries. All combined, they provide
readers with the most complete, up-to-date and
accurate coverage of all the new and exciting
developments in electronics.

Wherever you are in the world of electronics,
the best place to reach your local market is in
the international edition of Electronics magazine.

For more information, check with the
Electronics representative for your country.

Electronics.

A McGraw-Hill Publication
330 West 42nd Street/New York, N.Y. 10036
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Audio sweep oscillator MAS-411 is
for lab and production line in the
rapid determination of the response
characteristics of tape recorders, am-
plifiers and other audio reproducing
equipment. Merguro Denpa Sokki
K.K., 2-5-1 Chou-ku Tokyo. [264]

TR coaxial cell BS876, which operates
at L-band frequencies, has applica-
tions for the protection of parametric
amplifiers and traveling-wave tubes.
Peak operating power is 10 kW.
English Electric Valve Co., Chelms-
ford, Essex, England. [265]

Fully sealed, cermet miniature trim-
mer type CC151 has terminals suited
for pc mounting. Resistance tolerance
it +20% and wattage rating 1 W
at 40°C derating to 0 at 125°C. Re-
liance Controls Ltd., Swindon, Wilt-
shire, England. [266 |
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Slide-rule L C R Bridge has ten
overlapping ranges for rapid 1%
measurements of any component, also
tolerance and phase angle. Switch
selects 1TkHz or 100/120Hz operation.
2, 3 and 4-terminal connections.
Adjustable overall sensitivity, special
‘search’ facility, and automatic increase
of detector gain as balance is
approached.

B 500

Autobalance Universal Bridge for
continuous 0.1% readout of in-phase
and quadrature terms, with analog
outputs of both. Backing-off facilities,
DVM connections, optional BCD out-
puts. Push-buttons for optimum dis-
crimination up to five figures. Illu-
minated readout.

B 641

Universal Bridge for 0.1% measure-
ments of any LCR combination from
2 micro-ohms to 500 gigohms. Source/
detector (1592Hz) operate from a.c. or
internal rechargeable battery. Sockets
for external 200Hz — 20kHz. Display
gives units, zeroes and decimal point.
Four-terminal connections for accurate
low impedance measurements.

a

B 224

Autobalance Universal Bridge gives
four-figure readout on all ten ranges
covering every practical value of L,
C.R & G. Sensitivity increases auto-
matically when decade back-off con-
trols are used but can be selected
manually. External Standards sockets
permit comparative measurements ana
increase discrimination to 5 or 6 figures.
Accuracy 0.1%.

B 642

WaNE KERR

Autobalance Component Bridge
for immediate readout of resistance,
capacitance and shunt loss, inductance
and series loss. C and R comparisons
from —25% to -+25%. Electrolytics
tested with d.c. Accuracy 0.25%
(R& C). 2% (L). Internal 1TkHz source/
detector.

B 421

Autobalance Precision Bridge
accurate of 0.01% though simple to
operate. It measures virtually any
meaningful immittance in any quadrant.
Automatic compensation for measure-
ment lead impedance. Six-figures
discrimination. Analog outputs.

B 331 Mkll

Wide range
AF Bridges

Wayne Kerr Bridges provide accurate measurement
of L, C and R values over an unusually wide range. They
employ a minimum number of fixed stable Standards
in association with precision tapped transformers giving
voltage and current ratios. Speed and ease of
operation are assured by functional styling.

WAYNE KERR

THE WAYNE KERR COMPANY LIMITED,
Roebuck Road, Chessington, Surrey. Tel: 01-397 1131. Cables: Waynkerr, Chessington. Telex 262333
PARIS: TECHNIQUE ET PRQDUITS 626—02—35 LORRACH : BRINDI GMBH 07621—5742 STOCKHOLM: SCANTELE AB 24 58 25 0SLO: FEIRING INSTRUMENTS A/S 23 11 80
BRUXELLES: ETABLISSEMENTS MIRAVOX S.P.R.L. 35.41.73.35.41.74 KOBENHAVN NV: HANS BUCH & CO A/S TAGA 5170 RIJSWIJK (Z.H.): C. N. ROOD N.V. 99.63.60.
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Tiny trimmer capacitor is suited for
hybrid circuits, uhf oscillators, strip-
lines, and balancing of semiconduc-
tors and microwave components. It
features low losses. Tekelec Airtronic,
Cite des Bruyeres, Rue Carle Vernet,
Sevres, France. [267]

Model MM5016 512-bit MOS shift
register operates on +5 V and —12 V
and is bipolar compatible. Operating
frequency is 600 Hz. Price is $5.20
each in lots of 100 and up. National
Semiconductor GmbH, 891 Landsberg,
Lechstr. 255, W. Germany. [270]

Millivoltmeter VX213A measures de
voltages and currents; ac voltages up
to 1 MHz directly, up to 30 MHz with
a probe, up to 1,000 MHz with a meas-
uring tee; and resistances to 100
megohms. ITT Metrix, Edinburgh
Way, Harlow, Essex, England. [273]

36 E

Power transistors types BDI18I1,
BD182, and BD183 combine high gain
with a minimum level of distortion,
low losses, excellent thermal stabil-
ity, and increased power bandwidth
factor. N.V. Philips, P.O. Box 523,
Eindhoven, The Netherlands. [268]

Oscilloscope RO70 is a 90-MHz unit
that features 5-mV sensitivity, a
bright, 10 x 8 em display, dual chan-
nel inputs with signal delay, and
comprehensive trigger facilities. Ro-
band Electronies Ltd., Charlwood,
Horley, Surrey, England. [269]

Audio frequency response tracer
MAT-141A speeds up testing time in
determining response characteristics
of audio equipment such as tape re-
corders, amplifiers, loudspeakers, and
pickups. Meguro Denpa Sokki, K.K.,
2-5-1 Chou-ku, Tokyo. [271]

Traveling-wave tube W5/4G, for sys-
tems operating from 5.85 to 7.2 GHz,
has output power of 10 W and maxi-
mum noise factor of 26 dB. Maximum
amplification is 42 dB. Standard Elek-
trik Lorenz AG, 85 Nuernberg, Pla-
tenstr. 66, W. Germany. [274]

Miniature electrolytic level EP-304 is
used to measure deviations from hori-
zontal positions in control and measur-
ing equipment. Typical voltage change
is 20 mV/arec minute. Amphenol-
Tuchel GmbH, August-Haeussler-Str.
10, W. Germany [272]

i

Four types of mercury wetted reed
relays have been added to the CPR
range. Contacts are rated at 50 W
impedance of 10® ohms and draws a
contact resistance of about 50 milli-
ohms. Alma Components Ltd., Park
Road, Diss, Norfolk, England. [275].
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VsreERRY RAND

POWER
SUPPLY

From 4 to 18 GHz
- Sperry gets it together

Of course you could buy your traveling wave tube
and its power supply separately and endure the
interface problems yourself. You could, but why
would you bother?

Sperry has the industry's top capability for
matching tubes with their power supplies. You
can get light weight, high efficiency and no prob-
lems by buying the package from Sperry.

Pick any of Sperry’s trend setting TWT's from
4 to 18 GHz. Then let Sperry engineers provide
the appropriate power supply, along with what-
ever options you want.

The combination can be fully circuit protected.
Sperry will add an RF signal source, BITE cir-
cuits can be included, and you may have liquid,

forced air, or conduction cooling. Operating mode
can range from very narrow pulses all the way to
CW. Additional RF hardware can be integrated
into the package and all these options can be
mixed and matched to fit your application.

To put Sperry experience to work on your tube/
power supply interface problem, contact one of
these Regional offices:
NEW YORK
(516) 574-1435
LOS ANGELES S. LYNDEBORO, N. H.
(213) 641-8821 (603) 654-9564
Or Sperry Electronic Tube Division, Sperry Rand
Corporation, Gainesville, Florida 32601.

Phone (904) 372-0411.

DALLAS, TEXAS
(214) 424-5851

SPERRY

ELECTRONIC TUBE DIVISION

Sperry could be working on the Package you need.
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with the Sercel VM2700 multimeter

The SERCEL VM 2700 brings a
new dimension to digital mea-
surement. It combines multi-
inzter versatility with the accu-
racy (.0008% per day), resolu-
tion, speed (130 measurements
per second) and long term sta-
bility (.005% per year) of the
highest grade of laboratory
DVM.

To further extend the utility of
this remarkable instrument, a
range of plug-in options is avai-
labie, which includes a unique
arithmetic unit.

With this unit, digital measure-
ment of deviation (AV) and per-
centage deviation (100 AV/V)
on both AC and DC volts can
be made for the first time.

38 E Circle 195 on reader service card

e 6 digits, scale length 200 000, automatic ranging, automatic zero reset
® 45 ranges :dc volts — ac volts — dc mA — ohms — dc ratio — ac ratio,
deviation and percentage deviation on both AC and DC volts
e dc volts: 200 mV, 2 V, 20 V, 200 V, 1000 V full scale
e resolution: 10 microvolts, or 1 microvolt (optional)
e accuracy: = .0008% of reading == .00025%0 of full scale per DAY
e stability: = .005% of reading = .001% of full scale per YEAR
e input impedance: > 10000 megohms (.2 V—2 V—20 V ranges)
e offset current: 100 picoamperes
e conversion time: 7.5 milliseconds (130 measurements per second
at full accuracy)
e filter: 40 db at 50 Hz (settling in 100 ms)
80 db at 50 Hz (settling in 500 ms)
e complete isolation between analogue input and digital output
No end of conversion signal is given until reading is stable.

GREAT BRITAIN  BRITEC Ltd LONDON  tel. WHI 3070

GERMANY Josef LIEBERT  KREFELD tel. 42721

ITALY 3 G ELECTRONICS MILANO el 54.42.91

NETHERLANDS  DF BUIZERD THE HAGUE tel. 83.10,00

DENMARK PRINS GLOSTRUP tel. 96.88.44 et

SWEDEN TRANSFER AB  VALLINGBY tel. 87.02.50 division mesure
PORTUGAL Soc. Com. LISBOA tel. 36110116 12 rue Léonidas - Paris 14¢

MATOS TAVARES Tél: 273.01.42 FRANCE
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Bucket brigade cuts
flat screen circuitry

Cw high power
in C band attained
from GaAs diode

Transistor offers
delay, amplification

Univac joins parade
with new machines

Electronics Newsletter

November 9, 1970

The complexity of the external circuitry required by solid state “flat”
display and imaging devices is a big obstacle to their further develop-
ment. But engineers at RCA’s David Sarnoff Laboratories have built a
self-scanning device that doesn’t need external addressing and driving
circuits because it’s based on the charge transfer idea [see p. 33].

The 15-by-32 array of light-sensing cells uses what they call the
“bucket brigade” approach. In it, MOS transistors on the monolithic
silicon chip have sources and drains that act as photodiodes. A light pat-
tern on the chip is read out when the charge pattern representing the
image is transferred, diode to diode, to the edge of the array. While the
chip incorporates only horizontal bucket brigades at present, the goal is
to include vertical scanning and build a 500-element array on a I-inch-
diameter wafer, perhaps using silicon-on-sapphire technology.

Bell Laboratories engineers appear to have licked the problem of obtain-
ing continuous high-power operation of solid state devices at microwave
frequencies. Using gallium arsenide in a conventional three-layer diode
structure, they have attained almost 3 watts output at 6.1 gigahertz. The
single, Schottky-barrier GaAs Impatts are mounted on copper studs.

The power exceeds that obtained by both silicon and germanium, even
when those materials are mounted on diamond heat sinks. Since GaAs
already is known for its low noise output, the new power levels make it
a double threat. Noise figures remained low even at these output levels,
the Bell researchers report—in the 25-decibel range for unoptimized
diodes, 3 to 7 dB lower than for comparable silicon structures.

A new acoustic delay device, offering the simplicity of a transistor and
both the delay and amplification characteristics of more complex surface
wave devices, has been developed by the Hughes Research Laboratory.
Up to now, fabrication difficulties with the interdigital acoustic trans-
ducer needed to launch the wave along the substrate had held up the
development of acoustic delay lines at microwave frequencies.

The Hughes device, an acoustic analogue of the standard three-termi-
nal transistor, relies on the cwrrent induced by the bulk acoustic waves
in epitaxial gallium arsenide to produce rf power gain of 20 decibels,
with delays up to 10 microseconds. With signal routing, Hughes is con-
fident that delays up to 100 ps are in the offing. Hughes is working at
1 to 3 megahertz, but with better electro-mechanical coupling material,
such as zinc oxide or silicon lithium niobate, X-band frequencies are
{easible. What's more, input signals from watts up to kilowatt pulses can
be handled, making possible for the first time high-power, solid state
delay devices.

The Univac division of Sperry Rand Corp. is finally introducing its 1110
computer, thus joining IBM, NCR, Burroughs, and RCA in the recent
parade of announcements. A logical extension of the 1100 line, Univac’s
new machine has three to five times the computing power of the 1108.

The improvement is due partly.to a faster computational speed and

Electronics | November 9, 1970 25




H-P to buck Tek
with service scope

Computer to use
planar coaxial pack

ITT takes over
satellite terminal
work for Navy ships

Electronics Newsletter

partly to a technique that, notably with the aid of what Univac calls a
communications/symbiont processor, permits concurrent computation on
several different tasks. This processor, which Univac is introducing at
the same time as the 1110, will execute subroutines that involve periph-
eral equipment and communications lines, without loading the central
Processor.

The big machine has a ferrite-core memory; the smaller one, like
Univac’s 9000 series, has a plated-wire memory.

Hewlett-Packard is preparing to challenge Tektronix Inc.’s dominance
of the portable oscilloscope business. Around January, H-P will introduce
a new line of service scopes that are expected to be very light, easy to
repair, and easy to calibrate.

According to an industry source, the basic model will be called the
1701, will have a 30-megahertz bandwidth, and will sell complete with
ac/dc supply for “well below what Tek charges for the 422 without a
battery pack.” The 422, a 15-MHz unit, lists for $1,500. A second model,
1702, will go to 50 MHz, while other scopes in the new series will have
bandwidths up to 150 MHz.

Tektronix also has something new planned—the 423, an updated ver-
sion of the 422, which will reportedly feature a built-in battery pack
and a display area larger than the 422’s 8 by 10 centimeters. The new
scope may be ready by March’s IEEE show.

The planar coaxial packaging developed at Bunker-Ramo Corp.’s Elec-
tronic Systems division [Electronics, Aug. 4, 1969, p. 52] for air-to-sur-
face missile computers has spawned a processor occupying only 67
cubic inches,

The basic computer has a 4,096-word, 18-bit plated-wire memory,
uses medium-scale integrated MOS arrays in its central processor, and
has a multiply time of 33 microseconds and a divide time of 43 ps. Initial
use is expected to be in missile and torpedo guidance, but the firm is
also eyeing process and production control applications. Preproduction
units will cost about $30,000, but the price will drop to about $5,000 for
the 4.5-pound machine in quantities of 1,000. Though plated wire was
chosen for the initial units because military users are interested in
nonvolatile, nondestructive readout, the design can accept other memory
types, such as semiconductor.

After two years of hard work on the design of shipboard communications
satellite terminals, ITTs Defense Communications division has been
selected by the Navy to build the next generation shipboard terminal.
Designed to operate with DCS-2, the defense communications satellite
now being built by TRW Systems, the system—designed around a 4-foot-
diameter dish—will be built under a $6 million contract.

A major part of ITT’s design efforts went into the antenna mount,
which can give trouble when a terminal on a pitching ship tracks a
satellite low in the sky. Still the biggest problems in ship-board terminal
design, however, is electromagnetic interference from other emitters
such as radar and the communications systems crammed into Navy
combat ships.
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The only things passive
at Aerovox are

the capacitors we make

Manufacturing capacitors is a fast moving busi-
ness where ‘‘state-of-the-art’” is almost yester-
day’'s news. At Aerovox we've developed the
ability to achieve technical and design advances
with a minimum amount of time lag . . . making us
the fastest moving company in the passive com-
ponent field. And we probably make more types
and more capacitors than anyone else in the
industry.

We've been at it for almost fifty years now, but
we don’t believe that age alone is reason enough
to choose Aerovox capacitors. You can't buy
leadership by just putting in time. You have to
go out and win it...with a product that's better
than the other guy’s...and with service that the
customer can depend on. Let us prove it... con-
tact Aerovox for your next capacitor requirement
and let us show you how fast we move.

[N ACTOVOX

AEROVOX CORPORATION, NEW BEDFORD,

MASSACHUSETTS 02741 o TEL. 617-994-9661

PLANTS IN: NEW BEDFORD, MA ; OLEAN & FRANKLINVILLE, N.Y., MYRTLE BEACH, S.C. AND HAMILTON, ONT., CANADA
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RCA

Solid-State Data
for Designers

Profit makers:
RCA’s power
transistor families

Here are two established families
of RCA low-power transistors —the
2N5320 and its companion type, the
2N5322—that can help you increase
profit margins from your equipment
sales.

These extremely reliable devices
are suitable for a myriad of general-
purpose industrial applications. To
name just a few: industrial controls,
test instrumentation and control
equipment, and power amplifier
drivers.

The n-p-n 2N5320 and its p-n-p
complement, the 2N5322, are dou-
ble-diffused epitaxial planar tran-

sistors in hermetic TO-5 cases that
feature 1 A current capability. They
are big brothers to RCA’s 2N2102
(n-p-n) and 2N4036 (p-n-p) transis-
tors that have 0.5 A current capa-
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bility. Examine their performance
curves. You'll find they have the
characteristics you need for your
circuit application.

Circle Reader Service No. 305.
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Looking for GaAs lasers
and IR emitters?

RCA has the devices to
meet your requirements

Gallium-arsenide lasers and/or
IR emitters are now being de-
signed into a wide range of
signaling and illumination
equipment. For such applica-
tions, RCA offers a broad line
of lasers and emitters—well-
suited to meet these require-
ments.

RCA injection lasers feature
high peak powers, low drive
currents and proven reliability.
Because of their simplicity,
ease of drive, and covert wave-
length, they are naturals for in-

RCA Thyristors
expands its triac line
to 600 volts

RCA announces a new line of 600 V
triacs available now for industrial
control manufacturers. These new
triacs have a 600-V peak repetitive
rating at a maximum rated junction
temperature of 100° C.

In difficult industrial applications

where ac power sources demand

600 VOLT TRIACS

Package 10 A 15 A 30 A 40 A
Press-Fit 40795 40797 40671 2N5443
Stud 40796 40798 40672 2N5446
Isolated

Stud 40801 40804 40807 40690

trusion alarms, ranging, data-link
communications and secure illumi-
nation. RCA IR emitters feature small
size and high efficiency. Their pre-
focused, high brightness beam pat-
tern allows optimum performance in
card readers, shaft encoders, short
range intrusion alarms and data-link
communications. Finally, RCA lasers
and emitters are compatible with
most photodetector systems.

Try RCA’s superior GaAs lasers
and IR emitters in your system.
You’ll beam!

Circle Reader Service No. 306.

added safety margin, this group of
RCA triacs can be used to assure
reliable equipment operation.

These new triacs (as the chart il-
lustrates) range from 10 amperes,
with availability in press-fit, stud and
isolated stud packages.

Circle Reader Service No. 307.
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TA7625A: a new
high power op amp

RCA’s new TA7625A plastic power
hybrid amplifier is capable of handl-
ing 7 amperes peak current. It is a
modification of RCA’s well known
TA7625 linear amplifier, and thereby

terminal 3 and 4) can be varied to
minimize distortion at low fre-
quencies.

What does this mean to the de-
signer? It means that he is better
able to use the hybrid as a current
source. It also means that the
TA7625A has greater capability and
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SCHEMATIC OF TA7625A HYBRID POWER MODULE.

provides added versatility. With
minor circuit changes, the TA7625A
can replace the TA7625.

The TA7625A has both short-
circuit protection and reactive load-
fault protection. Its inverting
terminals are external. Thus the
feedback resistor (22 ohms across

versatility in servo-amplifier applica-
tions, in voltage-regulator circuits,
inverters, and in deflection-amplifier
circuits (Vs = +37.5V max.).
Contact your local RCA Represen-
tative for planned price reductions.
Circle Reader Service No. 308.

Custom design your own
30 MHz broadband amplifier
with IC’s transistor array

RCA’'s CA3018—monolithic, four-
transistor array—offers the circuit
designer a best-of-both-worlds ap-
proach. Here you have the economy,
compactness, and device matching
and temperature tracking you ex-
pect of IC’s, combined with acces-
sibility and design freedom that

normally require discrete transistors.
In the CA3018, two independent
transistors and two Darlington-con-
nected transistors are housed in a
12-lead TO-5 style package.

The wideband video amplifier
shown here (in the schematic at
right) utilizes the CA3018 to provide
a 30-MHz bandwidth and a gain of
49 dB—with two feedback loops for
excellent stability across the full fre-
quency range. Gain of the amplifier

ot e ﬁ&l{>

is constant within 1 dB over the full
—55°C to +125°C temperature
range. With slide rule and bread-
board you can custom-tailor this cir-
cuit to your own specifications.

RCA’'s CA3018 and its companion
type, the CA3018A, are well suited
to a variety of applications in low
power systems in the dc through
VHF range. The CA3018 provides a
Vg match of = 5 mV.In the CA3018A,
Ve is matched within 2mV and per-
formance characteristics are con-
trolled from 10 xA to 10 mA. You can
purchase the CA3018 for just 98¢,
the CA3018A for $1.35 (at 1000-unit
levels).

The circuit shown here may also
be built with the five-transistor
CA3045 in a DIC package or the
CA3046 in a DIP package.

For Application Note ST-3895,
“Design ldeas for RCA Linear Ar-
rays,”’ circle Reader Service No.
309.
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SCHEMATIC OF WIDEBAND VIDEO
AMPLIFIER USING THE CA3018.

For price and availability information on
all solid-state devices, see your local
RCA Representative or your RCA Distrib-
utor. For specific technical data, write
RCA, Commercial Engineering, Section
70K-9/UM®6, Harrison, N. J. 07029. Inter-
national: RCA, 2-4 rue du Liévre, 1227
Geneva, Switzerland, or P.0. Box 112,
Hong Kong.

Solid State
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We asked 37 MOS experts

what they really needed ‘
in a high speed tester. .
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When Xintel decided to build the best MOS
tester'in the world, we knew there was only one
way to go about it.

First—find out what the industry really
needed by talking to the experts at the
manufacturing and large user level.

Then—and only then—would we put our
engineers to work designing the product.

So we pooled our Hertz, Diners, Am Ex, Air
Travel Cards and took to the road, interviewing
every MOS/LSI| maker and user we could find.

Our tour took us to National Semiconductor,
Fairchild, Intersil, 4-Phase Systems, Signetics,
Electronic Arrays, American Microsystems Inc.,
Motorola, Mostek, Semiconductor Electronic
Memories Inc., Advanced Memory Systems,
Raytheon, Intel, Monolithic Memories, IBM,
Cogar, Philco, General Instruments, MOS
Technology, Garrett, Uni Sem, General Digital,
RCA, Computer Microdevices. . .

Most of these companies were eager to
discuss the problems of testing RAMs, ROMs and
complex arrays.

Here is what they told us.

“'Building MOS Testers isn’t for the
Weak, Faint Hearted, or Inexperienced””

No argument here. That's why we put
together a team of practical, no-nonsense,
systems-oriented guys who know their way
around MOS testing like an experienced airline
pilot knows his way around the sky.

Men such as Bill Ackley, John Coons, Rod
Mack, Ken Watanabe, and Ed Edwards. That's
the Xintel MOS squad. A group of real heavy-
weights. And each is capable of wearing a
number of different hats.

"It should test MOS and
Bi-Polar Devices”

Qurs will. We can generate and measure a
wide range of positive and negative voltages to
handle P-channel and N-channel MOS/LSI chips
and wafers plus all types of bi-polar ICs.

We can handle Random Access and Read
Only Memories, Shift Registers and Random Logic
Arrays. Those now in production and those that
are just a gleam in the eyes of MOS designers.

"'We need to make three kinds of tests’’

We coined a new word—Dy-metric®—to
describe the operation of the Xintel MOS tester
which makes parametric, functional and dynamic
tests. Most of them simultaneously.

Because timing is so important, our tester
uses a fast mini-computer for loading and
translating data— plus additional high speed
memory capable of outputting complete word
patterns at megacycle rates.

“Make it flexible—yet economical”

No monster here. Our survey helped
separate the wheat from the chaff, the real from
the imaginary. Instead of chasing rainbows we
designed a reliable, flexible MOS test system. It
has many data logging modes for wafer probe,
final test, device classification or engineering
analysis. Our tester will be working when many
of the high priced monsters are dead in the water.

“'Keep the software simple”

We've developed a language so your
engineers and techs can type, edit, compile and
execute tests directly from the Teletype keyboard
—using simple English source statements. They
can concentrate on testing—not programming.

"'Give us plenty of peripherals’

And we have. Disc and core memory for
supplying data to the computer—high speed
paper tape punch and reader—hard copy output
from a TTY or a high speed line printer—plus
computer control of functions such as probe-down
sensing, off-wafer detection, inking, sorting . . .

“'No relays, please”

Reliability and speed of testing of LS| devices
requires new methods of switching. Reed relays
just won't hack it.

Xintel's MOS tester will use solid-state
electronic pin drivers to switch and measure
voltages and currents at high speed. And they'll
be far more reliable than mechanical switches.

Here Comes Spectrum I. The MOS
Tester That 37 Experts Helped To Design!

Here comes Spectrum | —the sensible MOS
tester. It should be. After all, 37 MOS experts
helped in the design concept. We'll be conducting
special industry showings this fall. In the
meantime, for more of the exciting Xintel story
just write or circle the reply card.

Xintel

Corporation
20931 Nordhoff * Chatsworth, California 21311 * (213) 882-8811

Circle 31 on reader service card
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THE ONLY THING YOU LOSE
WITH THIS NEW POWER SUPPLY
IS ALOT OF EXTRA FAT

Compact new “Cube-Pacs”™ offer complete power supply packages at a fraction
of the size and weight of conventional power supplies.

The inside secret: a network of unique Powercube® modules that provide just the
power supply you need in as little as 7.2 cubic inches and 7 ounces. Weigh that
against the power supply you're now using!

“Cube-Pac” design flexibility permits innumerable output combinations up to 100
volts. These new power packages also give excellent heat transfer . . . input-output
isolation ... line and load regulation ... high efficiency...all in an RFI/EMI
shielded enclosure. All the more reason to write for complete information today.

And take pounds off your power supply.

POWERCUBE CORPORATION

214 CALVARY STREET, WALTHAM, MASS. 02154 (617) 891-1830
' SUBSIDIARY OF UNITRODE CORPORATION
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Light valve is

bright spot for
liquid crystqls

New Bell Labs unit described
at Electron Devices Meeting
can amplify and project
low-level image signals

Putting liquid crystal materials
into useful devices hasn’t been
easy. In fact, the future has bright-
ened only lately due largely to the
formulation of compounds which
are stable over practical tempera-
ture ranges. But difficult as the ma-
terials were to handle, there’s never
been a lack of schemes for using
them—ranging from numeric indi-
cators and clocks with no moving
parts to optical terminals for com-
puters. Now Bell Labs has come
up with another one.

The device, described at the re-
cent Electron Devices Meeting in
Washington, was one of several
developments that came out of the
meeting. These will be described on
the two following pages.

Called a light-activated light
valve, the Bell device takes an im-
age and (via some simple, noncriti-
cal optics) amplifies its intensity up
to 100 times, while projecting it
from a two-inch square onto a
room-sized screen. The Bell Sys-
tem is eyeing the valve for possible
picturephone service, but clearly
the valve may find applications

wherever low-level signals are
played.
Selenium photoconductors are

now being used. However, Bell will
switch to cadmium sulfide to in-
crease brightness by a factor of 100.

The heart of the device is a pho-
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Light traffic. Bell Laboratories’ new light valve could find its way into
low-level signal applications—for example, CRTs.

toconductor-liquid  crystal  pair
sandwiched between two transpar-
ent electrodes, with an opaque re-
flective layer optically separating
the photoconductor and liquid cry-
stals. This structure forms the im-
age plane of a projection system—
a lens, light source, mirror and stop,
and display screen.

Right now, resolution is 250 lines
per inch. This can be increased to
500 lines with no problem at all,
says Bell. Moreover, the developers
see no screen size limitation.

In operation, an image light falls
on the photoconductor-liquid cry-
stal cell, which is biased with dc
voltage. The voltage is arranged
so that when no image is present,
most of the voltage goes across
the photoconductor; the voltage
across the liquid crystal stays be-
low the switching threshold. But
when an image is present, the pho-
toconductor transports current to
the liquid crystal, creating dynamic

scattering at the conduction points.

Meanwhile, on the other side of
the cell, the projection lamp source
is focused onto the liquid crystal.
When no image is present the pro-
jection light is simply reflected by
the liquid crystal and blocked by
the stop from reaching the screen.
However, when the image is pres-
ent and the dynamic scattering ex-
ists in the liquid crystal, the pro-
jection light is scattered past the
stop and reaches the screen, where
it is displayed. Since the projection
light can be many times brighter
than the image, amplification can
be enormous—a thousand times.

Overlap key to GE’s
charge-coupled device

When Bell Laboratories developed
a new type of MOS structure that
operated by transporting a charge
across an insulator-semiconductor
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GLASS-OXIDE INSULATION

IMBEDDED MOLYBDENUM
ELECTRODES

CONVENTIONAL
METAL ELECTRODE

SILICON SUBSTRATE

Key. GE device features overlapped
molybdenum electrodes.

interface [Electronics, May 11, p.
112], few people realized that a
simpler, more sophisticated semi-
conductor technology had been
launched. Now General Electric has
come up with a development that
may well move charge-transfer
technology out of the laboratory.

Unlike conventional bipolar and
MOS structures, charge-coupled de-
vices require no diffusion regions
or contacts into the silicon to per-
form shift register functions. The
key to the construction of the new
GE device—called a surface-charge
transistor by its inventors—is an
overlapping double-layer molybde-
num metalization process previ-
ously developed by GE for fabrica-
tion of self-aligned gates and
MOSFETS.

In the GE process, the transfer
gate electrodes overlap the source
and receiver electrodes so that
mask alignment is not critical, as
it is with Bell Lab’s single-layer
metalization CCDs. Moreover, the
active portion of the transfer gate
is automatically aligned with the
spaces between the previously
formed storage electrode, allowing
fabrication of very narrow transfer
gates and resulting in higher trans-
fer speeds.

The self-registration feature, to-
gether with the inherent simplicity
of the GE approach, makes possible
densities on the order of several
million transistor elements per inch.
This density is high enough for a
self-scanned video device, and may
permit information storage density
of 1 million bits per square inch—
at least 10 times better than present

34

MOS shift registers. With this po-
tential, the surface charge tran-
sistor could become the building
block for computer mainframes.

The GE circuit provides amplifi-
cation of both voltage and elec-
trical charge, while performing the
charge transfer function. This
means the new element provides
both MOSFET and CCD functions
simultaneously.

The surface-charge transistor is
similar in concept to the MOS de-
vice, It has three electrodes—
source, transfer gate and receiving
(drain). In shift register operation,
the source and receiving electrodes
have the same area, and charge is
transferred via locally created de-
pletion regions from the oxide sur-
face beneath the source electrode,
through the transfer gate electrode,
to the receiver electrode. The trans-
fer gate’s voltage controls charge
flow.

To obtain voltage gain, the re-
ceiving electrode is made smaller
than the source electrode, so that
the transfer charge occupies a
smaller depletion region.

Plastic package
called better than TO-18

A low-cost plastic transistor pack-
age that has demonstrated greater
reliability than the expensive her-
metically sealed TO-18 can is in
mass production at Western Elec-
tric’s Allentown, Pa., plant. D.M.
Sutter and R.D. Wasser, Bell Lab-
oratories engineers at Allentown
who helped develop the package,
reported at the Electron Devices
Meeting that the transistors have
a mean time between failure of
10% hours at 125°C, the normal
junction operating temperature.

The MTBF figure is based on 30,-
000 hours of accelerated life testing
in which the transistors stood up
to 10* hours at 300°C junction
temperature. What’s more, lead
pulling and bending tests also have
shown that the plastic package of-
fers mechanical performance that’s
equal to that of the TO-18.

To get this kind of reliability in
a plastic package, the Bell engi-

neers use a transistor chip with
silicon nitride coating and gold-
platinum-titanium alloy contacts
instead of the usual aluminum. The
nitride blocks impurities; the con-
tact resists corrosion.

The silica-filled silicone encap-
sulating material was selected be-
cause it offers ease of flow into the
encapsulating molds, low dielectric
loss, resistance to high tempera-
tures, and purity, Wasser says. The
nickel leads were chosen because
the corrosion-resistance metal has
a high thermal expansion that
matches that of the plastic and is
ductile and bondable, and is com-
patible with metal stamping tech-
niques.

Gunn fights way
into local oscillator

In scoring impressive performance
gains across the frequency band
[see p. 103] the avalanche oscillator
would seem to leave little room for
the Gunn diode, except perhaps in
certain X-band local oscillator ap-
plications, where low noise is the
prime requirement. But don’t count
them out yet. Just developed by
Varian Associates in Palo Alto,
Calif., is a series of moderate power
Gunn oscillators for the 40 to 60
gigahertz range that will give any
Impatt a good fight.

In fact, in Pasadena, Calif., Jet
Propulsion Laboratory is using
some of them as local oscillators
in key systems, and has already
logged 1,000 hours on the devices
with good results. Moreover, JPL
reports that the noise figures on the
Varian Gunns are as low as those
of commercially available klystrons
in this frequency range.

Power output is moderate, but
Varian feels it is sufficient for most
low applications in the 40 to 60
gigahertz range. For example, at
40 GHz, the device produces 8 milli-
watts of output power at 3% ef-
ficiency; at 55 GHz it puts out 18
mW. Most important, supply volt-
ages are very low: the unit uses
3.8 volts d-c¢ and 450 milliamps for
55-GHz operation, Moreover, it’s
also temperature compensated, so
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that frequency variations are tiny—
only 20 parts per million over a 0
to 50°C range.

The oscillators are hermetically
sealed packages designed into stan-
dard rectangular cavities, with iris
coupling to output waveguides.

Computers

New IBM minis
to hasten shakeout

The minicomputer shakeout may
be about to intensify significantly.
And the cause of this trend, as of
most trends in the computer indus-
try, is International Business Ma-
chines Corp.—or, more precisely,
IBM’s introduction of the System 3
model 6 and the System 7. While
this announcement may not sink
the well established firms like
Digital Equipment Corp., Hewlett-
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Packard, and Data General, it will
definitely manicure many small,
undercapitalized firms hanging on
by their long and strong fingernails.

The System 3 model 6 upstages
the company’s year-old System 3
[Electronics, Aug. 18, 1969, p. 48],
now known as the model 10. Both
units are intended for the customer
who is utterly lacking in any tech-
nical expertise. The model 6
includes as an optional feature a
high-speed wire matrix printer
similar to one offered on the Sys-
tem 370 model 155, capable of
printing at 85 characters per sec-
ond both left-to-right and right-to-
left—the reverse printing is in lieu
of a carriage return function for
continuous printing. And like the
older model 10, the new machine
can use the small, 96-column
punched cards—but card-handling
hardware is an optional extra. The
system’s basic input medium is the
keyboard and an integral disk

Electronics
Index of
Activity

Nov. 9, 1970

The index inched upward in
September for the second straight
month, reaching 118.9 from
August’s downward-revised

118.2. However, the figure is still
a whopping 22 points behind the
year-ago total.

The only individual component
of the index to rise in September
was defense electronics, up 3
points to 127.1, but it’s still down
33.7 points from the September
1969 figure. The other two sectors
fell, though not by enough to
bring down the total index. The
industrial-commercial area
declined 2.5 to 124.8, while
consumer electronics dipped
1.2 to 85.

Indexes chart pace of production vol-
ume for total industry and each seg-
ment. The base period, equal to 100,
is the average of 1965 monthly output
for each of the three parts of the in-
dustry. Index numbers are expressed
as a percentage of the base period.
Data is seasonally adjusted.

“Revised,

drive. First shipments to customers
will be in 60 days.

The System 7 is “sensor-based”
—an IBM neologism that is sup-
posed to include process contro