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SILICON ON SAPPHIRE STRETCHES C-MOS PERFORMANCE/115
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Electronics and industry: Steel’s new ally/104
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BRAND-REX TAPE CABLE -
SOMETHING FLAT TO ROUND OUT THE
BROADEST LINE IN THE INDUSTRY.

TAPE CABLE is a flat, flexible
cable —the newest addition
to the long line of Brand-Rex
cables which already include
bonded and woven ribbon
cable, insulated copper and
aluminum strip for power dis-
tribution, and a wide range of
standard round configurations.

TAPE CABLE is produced
in a new Brand-Rex facility in
Manchester, Conn. It is avail-
able in an almost endless
variety of constructions:

* Round or flat conductors,
solid or stranded, bare or
plated —drawn in-house
to permit precise tolerance
control.

e From 1 to 200 conductors
—the same or mixed
cross-sections and sizes.

e Many insulation types,
including PVC, polyester,
Kapton*, Teflon™.

» Unshielded, or shielded
on one or both sides.

» Controlled spacings to
meet any electrical or
mechanical requirement.

e Signal cables for digital
data transmission in
computers.

*Dupont Trademark

BRAND-REX

ELECTRONIC & INDUSTRIAL CABLEDIVISION

Other Brand-Rex Divisions

TAPE CABLE can be sup-
plied in bulk or as assemblies.
Brand-Rex’s well-known
design capability is yours to
draw on. Where necessary,
we will design TAPE CABLE
systems consisting of cables
terminated to printed wiring
boards, connectors or flexible
printed circuits for your par-
ticular application.

For complete information,
send for the new Brand-Rex
TAPE CABLE brochure. Brand-
Rex Company, Electronic and
Industrial Cable Division,
Willimantic, Ct. 06226,
203/423-7771.

Abbott & Co., wiring harnesses O Nonotuck Manufacturing Co., copper wire
Pyle-National Co., electrical connectors 0 Telecommunications Cable Division
Teltronics, Inc., telephone equipment and components 00 Brand-Rex, Ltd. (Scotland), wire and cable
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Two for your budget.

Affordable spectrum analyzers
that typically will make over 90% of
your everyday frequency domain
measurements. Easily. Accurately.
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o e S . Two models to choose from;
: : . they're plug-ins for HP’s versatile 180 Series Scopes.

erformance: HP 8557A HP 8558B

. Frequency Range 10 kHz — 350 MHz 100 kHz — 1500 MHz
Amplitude Range —117 dBm — +20 dBm —115 dBm — +30 dBm
Frequency Response +0.75dB +1.0dB
g‘f;gg‘@"ggﬁg A >70 dB >70 dB
Frequency Span Range 50 kHz — 350 MHz 50 kHz — 1000 MHz
Resolution Bandwidths 1 kHz — 3 MHz 1 kHz — 3 MHz
Price (Plug-in) $3450 - $4300
(HP 182T Large Screen Display Unit, $1300.) Domestic USA prices.

Ease of use is another important feature of these To help minimize chances for erroneous measure-
HP Spectrum Analyzers. For most measurements  ments, panel markings show optimum signal levels,

you use just three controls: and there’s out-of-range blanking or limiting.

1. Tune to the signal. Frequency is displayed Economical for use on every bench, these analyzers
on a digital readout. provide the performance for over 90% of your

2. Set the Frequency Span. View a wide spectrum  everyday applications. This means they can relieve
then zoom in on your signal — resolution, the need to use the more expensive high-resolution
sweep time, video filtering are all set auto- analyzer for routine measurement, with equivalent
matically for optimum signal presentation. amplitude and frequency accuracy.

3. Measure Amplitude Level. Read it directly Want more information? Just call your nearest
from Reference Level control and CRT. HP field office, or write.

HEWLETT @ PACKARD

Sales and service from 172 offices in 65 countries.

1501 Page Mill Road, Palo Alto, California 94304
& 45506A /
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K E p C D OPERATIONAL POWER SUPPLIES

OPS group IXB

OPS 500B (0 — 500V @ 40 mA)
OPS 1000B (0—1000V @ 20 mA)
OPS 2000B (0—2000V @ 10 mA)

OPS group X
OPS 3500 (0—3500V @ 10 mA)
OPS 5000 (0—5000V @ 5 mA)

THESE/HIGH VOLTAGE /OP AMPS

are unipolar d-c power amplifiers capable of
VOLTAGE or CURRENIT stabilization, featuring:

HIGH GAIN: Open loop gain greater than 10° volts per volt.

WIDE BANDWIDTH: Slew rate faster than 10° valts per second.

LOW OFFSET: Input offset variations: AEs, Aljg
For 105/125 or 210/250V a-c: <10 uVv <1 nA.
For no-load — full load: <10 uVv <1 nA.
For 8 hours (drift): <20 uV <1 nA.
For temperature, per °C: <20 uVv <0.5 nA.

In simplified form, these instruments can be represented as a high voltage, fixed gain
power amplifier, driven by a small-signal amplifier with variable gain.

Programming R. 0-5 K —a— Voltage Control
n (adjusts output smoothly through full range.)

v Builtiin Re = Eg x 1000 2

Input
©- vWW vV
6.2K
VvV -0uT
sk € ®
-6.2v gw_zv 0 to +5V
Variable Gain High Voltage
- Builtin, S Small Signal Power Amplifier
T References T Amplifier +0UT
©

The OPS are complete high voltage power ampli-
fiers with all of the necessary d-c supplies built-in.
Their output stage is a LINEAR SERIES PASS
vacuum tube controlled by a solid state circuit
(absolutely no oscillators, SCR’s or switching). As
illustrated, the output of an OPS can be controlled

KE p CD KEPCO, INC. « 131-38 SANFORD AVENUE < FLUSHING, N.Y. 11352
® (212) 461-7000 = TWX #710-582-2631 « Cable: KEPCOPOWER NEWYORK

Circle 2 on reader service card

Ask for your copy of the new Kepco Catalog, describing conventional
power modules, laboratory supplies, the unique Kepco Operational
Power Supplies and Digital-to-Analog Programmers.

over its full voltage range smoothly by a small
(0—5 K) passive rheostat supporting a mere 0—5V
or by a voltage input (your choice), which might
also be a function generator’s waveform or the
analog output of a Digital-to-Analog Converter,
such as the Kepco SN Programmers. |

Write Dept. AS—14
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Highlights

Cover: Word processing transforms the office, 89
To turn out more paperwork with fewer
people, businesses are buying electronic
equipment that speeds up dictation and typ-
ing. Typing/editing machines range in com-
plexity from typewriters with a memory to
time-shared computers. Innovations among
dictating machines include magnetic
recording disks and centralized systems.

Art Director Fred Sklenar created the
cover, which was shot by photographer Syd
Karson.

Must the 40-year-oid EE be obsolete? 65

The Institute of Electrical and Electronics
Engineers has uncovered ‘‘massive age dis-
crimination’’ against its older members.

Steel firms look for electronics help, 104

Part 2 of this series on electronics and in-
dustry finds that steel companies would pay
handsomely for customized electronic
equipment capable of increasing the ac-
curacy of controls in rolling mills, economiz-
ing on the use of zinc and electrical power,
and reducing rejection rates.

C-MOS picks up speed from sapphire, 115
Parasitic capacitance is virtually abolished
from silicon-gate complementary-MOS cir-
cuits when a thin silicon film on a sapphire
substrate is used in place of bulk silicon.
Speed and device density improve sig-
nificantly at the large-scale-integration level
of complexity, yet power requirements re-
main low.

And In the next issue . . .

Special report on power semiconductors
. the 1-kilobit C-MOS random-access

memory . . . a monolithic negative-resist-

ance device that's the first of its kind.
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Publisher’s letter

he plight of older engineers

is not a happy one. Indeed, a re-
cent report by the IEEE’s Manpower
Committee presents persuasive evi-
dence that age discrimination is a
fact of life in the electronics indus-
tries. To be sure, preferential treat-
ment shown to younger engineers at
the expense of veteran engineers
may be unthinking, careless acts on
the part of management. But there
is mounting evidence that, whether
carefully planned or accidental, cor-
porate practices hit engineers who
are over 40 harder than those who
are younger.

On page 65 you’ll find a Probing
the News story on age discrimina-
tion, its recent history, and the
moves that are being made to ease
its threat. And, because the editors
of Electronics feel quite strongly
about the impact age discrimination
can have, they have devoted this is-
sue’s editorial to detailing some of
the steps the individual engineer
should take. We welcome construc-
tive suggestions on how best to deal
with the problem.

id you ever stop to think how

many times a book, a magazine
article, a technical report, and even
a letter are typed and retyped be-
fore they are considered final? Well,
the times a manuscript is redone can
be numerous, and—as business is
finding out—the redoing can be
quite costly. Indeed, says associate
editor Jerry Walker, “today corre-
spondence can cost a company any-
where from $5 to $10 a page.”

That was one of the facts that he
uncovered while doing research for
the 10-page report on electronics
and word processing that begins on
page 89. As for the lastest trends, he

reports that “in the last year, new,
more powerful machines have be-
gun to appear. Applications of mi-
croprocessors for control and
memory, floppy disks for storage,
and advanced cathode ray tubes
have entered word processing
equipment design.

“All of the signs thus point to
steady growth of word processing;
electronics technology moves in on
yet another established electro-me-
chanical field. For the companies
that have been trying to to get this
market off the ground for the last
decade, the necessary ingredients—
lower cost, greater equipment capa-
bility, and user interest—are finally
beginning to coalesce.”

he second installment in our

five-part series on electronics role
in raising industrial productivity
covers the steel industry. And the
unusual problems in that vital basic
industry are luring more electronics
companies into the competition.

As our industrial editor, Peggy
Maas, comments: “For electronics
companies, there’s gold in the iron
and steel industry. Although there is
only a handful of major steel com-
panies and each requires no more
than a half dozen of any one control
system, the total value of those sys-
tems can add up. And the industry
will be spending more than ever
during the next two years.”

For the details on the steel indus-
try’s needs, and how electronics
technology is filling more and more
of them, turn to page 104.

-

June 12, 1975 Volume 48, Number 12
95,460 copies of this issue printed

Published every other Thursday by McGraw-Hill, Inc. Founder
James H. McGraw 1860-1948. Publication office 1221 Avenue of the
Americas, N.Y., N.Y. 10020, second class postage paid at New York,
N.Y. and additional mailing offices.

Executive, editorial, circulation and advertising addresses: Electron-
ics, McGraw-Hill Building, 1221 Avenue of the Americas, New York,
N.Y. 10020. Telephone (212) 997-1221. Teletype TWX N.Y. 710-581-
5234, Cable addresss MCGRAWHILLN. Y

Subscriptions limited to persons with active, professional, functional
responsibility in electronics technology. Publisher reserves the right to
reject non-qualified requests. No subscriptions accepted without com-
plete identification of subscriber name, title, or job function, company
or organization, including product manufactured or services per-
formed. Subscription rates: qualified subscribers in the United States
and possessions, Canada, and Mexico $12.00 one year, $24.00 three
years; all other countries $25.00 per year, except Japan and Israel
$50.00 per year, Brazil $40.00 per year, Australia and New Zealand
$60.00 per year, including air freight. Limited quota of subscriptions
available at higher-than-basic rate for persons outside of field served,
as follows: U.S. and possessions and Canada, $25.00 one year; all
other countries $50.00. Single copies: $4 00.

Officers of the McGraw-Hill Publications Company: John R. Emery,
President; J. Elton Tuohig, Executive Vice President-Administration;
Gene W. Simpson, Group Publisher-Vice President; Senior Vice Presi-
dents: Ralph Blackburn, Circulation; Walter A. Stanbury, Editorial; John
D. Hoglund, Controller; David G. Jensen, Manufacturing; Gordon L.
Jones, Marketing; Jerome D. Luntz, Planning & Development

Officers of the Corporation: Shelton Fisher, Chairman of the Board
and Chief Executive Officer; Harold W. McGraw, Jr., President and
Chiet Operating Officer; Wallace F. Traendly, Group President,
McGraw-Hill Publications Company and McGraw-Hill Informations Sys-
tems Company; Robert N. Landes, Senior Vice President and Secre-
tary; Ralph J. Webb, Treasurer

Title registered in U.S. Patent Office; Copyright ©1975 by McGraw-
Hill, Inc. All rights reserved. The contents of this publication may not be
reproduced in whole or in part without the consent of copyright owner.

Subscribers: The publisher, upon written request to our New York of-
fice from any subscriber, agrees to refund that part of the subscription
price applying to copies not yet mailed. Please send change of address
notices or complaints to Fulfillment Manager; subscription orders to
Circulation Manager, Electronics, at address below. Change of address
notices should provide old as well as new address, including postal zip
code number. If possible, attach address label trom recent issue. Allow
one month for change to become effective

Postmaster: Please send form 3579 to Fulfillment Manager, Electron-
ics, P.O. Box 430, Hightstown, N.J. 08520

Electronics/June 12, 1975



Buy any one of these Ballantine ac voltmeters (Model
3045A, 3046A or 3056A)* and get even greater perform-
- = - ance than from any two (2) of our competitor's units

combined . . . and save more than $400.

You'll get a rugged, line operated or portable, solid state,

x precision ac voltmeter that provides high accuracy,
. broadband (sub-audio through high frequency) ac meas-
urements. And, it can also function as a precision-gain,

wideband, ac amplifier and ac to dc converter.

[
] Plus, Ballantine's exclusive “front panel selectable
. grounded or floating input’ allows you to make measure-
ments not possible with competitive, single ended units

... only when floating can an ac meter be used between

“ i ,, two off-ground ac points . . . only when floating can you
¢ easure ower use an ac meter as a null meter in a bridge circuit.
Now just check these specifications:
$ Full scale ranges 100u4V to 300V (3045A, 3046A); 100xV-
! 1000V (3056A). m Bandwidth 5Hz-15MHz (useable 2Hz-
20MHz); ®m Accuracy to =1% midband (3045A, 3046A);

+0.2dB (3056A); ® Low pass filter; m Large, easy to read,
long scale meter ® Relative reference control for cali-

¢
]
", brated or variable dB reference m Rechargeable internal
& ... battery option.
A ENN A

g ,;‘17,, *3045A — linear voltage/log dB scale, 10dB step ranging; $415
*'».,'6;4' 3046A — log voltage/linear dB scale, 10dB step ranging; $435
3056A — log voltagelinear dB scale, 20dB step ranging; $410

@%
* Make us proveit.. \Q?‘ ;

Send for the EVIDENCE today ... %6, P.O. Box 97, Boonton, New Jersey 07005,
and/or ask for a demonstration. R Phone (201) 335-0900, TWX (710) 987-8380

q Ballantine Laboratories, Inc.
e
—

Four Decades of Innovation in Electronic Instrumentation

AC VOLTMETER 3046A

: DECIBELS

‘8 h ‘\ 1y | 1kt
\ \ \ ;,:M_\‘u;mﬁ.xms,.,mm

4 -2

RANGE

. B 3
‘ RM.S.vVOLTS +0 +10 +20 +30 +40 +50 dB
] ) (AVERAGE RESPONDING) | 1 3 10 30 100300

mV

REL.

L.P. FILTER RANGE
y REF. INPUT
ON out X1
\ . 30010030 10 3 1
® m @ -10 -20 -3Q -40 -50 -60 dB
y ) FLOAT
= T

A\
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25 WATTS

50 WATTS 100 WATTS

Save 5 Ways with Abbott’s
New 77% Efficient
Power Supplies!

Abbott has a Hi-Efficiency series of power modules that can save 5 ways in your system.
The Model “VN” series converts 47-440 Hz AC lines to regulated DC power and uses a
new approach in switching technology that provides a highly reliable line of sixty-three
high efficiency power modules.

The Model “VN” series saves in the following 5 ways:

SAVES POWER — High frequency pulse width modulation and C/MOS digital IC
control circuitry allow efficiencies of up to 77% in the Model “VN” series. This high
efficiency realizes almost twice the output power per input watt than dissipative regulators.

2 SAVES SIZE — Off line techniques and IC technology combine for packages of
70% less volume compared to dissipative regulators.

SAVES WEIGHT — High efficiency means less power dissipated and less heat
generated, thereby reducing or eliminating the need for bulky heat-sinking and
forced air cooling. This translates into less total weight and smaller system size.

SAVES TIME — You can quickly get the power supply you need because we have

an extensive line of models to choose from. Outputs of 25, 50 and 100 watts are
available at any voltage between 4.7 and 50.0 VDC. With popular voltages in stock,
chances are the unit you need is available immediately.

SAVES MONEY — At only $282 for 25w, $301 for 50w, and $325 for 100w in
small quantities, the “VN’s” are among the lowest priced Hi-efficiency units on
the market.

Abbott also manufactures 3,500 other 60 = to DC
models of power supplies with output

400'%‘ to DC
voltages from 2.7 to 740 VDC and output

28 VDC to DC

currents from 4 milliamps to 20 amps.
They are all listed, with prices, in the
new Abbott Catalog. Included are:

28 VDC to 400 A+
12-38 VDC to 60

Please see pages 307-317 Volume 1 of your 1974-75 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
or pages 853-860 Volume 3 of your 1974-75 GOLD BOOK for complete information on Abbott Modules.
Send for our new 60 page FREE catalog.

LABORATORIES, INCORPORATED
general offices eastern office

5200 W. Jefferson Blvd./Los Angeles 90016 1224 Anderson Ave./Fort Lee, N.J. 07024

(213) 936-8185 Telex: 69-1398 (201) 224-6900 Telex: 13-5332
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Readers comment

Chronology counts

To the Editor: Bell Labs certainly
ranks among the most productive
laboratories in the world, but Bell
did not develop the semiconductor
laser [Electronics, May 15, p. 70].
The first semiconductor lasers were
demonstrated almost simulta-
neously in the fall of 1962 by R.N.
Hall of General Electric, M.L
Nathan of 1BM, and T.M. Quist of
MIT.

Seven years later the Soviet scien-
tist Z.1. Alferov devised the so-
called double-heterostructure injec-
tion laser, which displayed a very
low lasing threshold. This led to the
the first semiconductor laser capable
of continuous operation at room
temperature, developed in 1970 by
I. Hayashi and his co-workers at
Bell Labs. This is no doubt the
achievement to which your other-
wise excellent article was referring.

Forrest M. Mims
Albuquerque, N.M.

® Mr. Mims is correct. He and R. W.
Campbell co-authored a history of the
development of the semiconductor
laser, “Semiconductor Diode Lasers,”
published in 1972 by Howard W.
Sams & Co.

Converter redescribed

To the Editor: There were inaccura-
cies in the New products feature,
“Dc-dc converter sources have high
power density” [April 3, pp. 127-
128]. Permit me to set the record
straight.

Since our new series F modular
single-output dc-dc converters are
about half the size of competitive
units, they offer approximately
twice the power density. For ex-
ample, our 5-watt model, which
measures 2 by 2 by 0.375 inches, has
a power density of 3.3 watts per
cubic inch. Such performance was
achieved by reducing the amount of
heat that must be dissipated inter-
nally. The units are built with high-
efficiency converter and regulator
circuitry, and they are housed in a
copper package. Power transfer effi-
ciency is 70%.

The modules offer double-output
short-circuit protection—they have a

Electronics/June 12, 1975



Fight

chassis squeeze
withthese

miniaturized

“flat oval”capacitors

TRW

X663FR

Buy yourself some elbow room—and save
some weight in the bargain—with TRW's flat
oval, metallized Mylar* capacitors.

This is ultra-miniaturization with no compro-
mise on reliability. Capacitances: .01 to 10.0
mfd in 50, 100, 400, 600 vdc. Temp.: —55°C.
to 100°C (to 125°C with derating). High IR—
30,000 megohm-microfarads minimum; typi-
cally much higher.”Low DF — usually less
than 1.0%. Tolerances to ==1%. Self-healing.

*Du Pont T.M. for polyester film

Electronics/June 12, 1975

With their flat oval design, these metallized
Mylar miniatures offer maximum space sav-
ings. And for maximum flexibility in assem-
bly, they are available with axial or radial
leads—Types X663F and X663FR respec-
tively. Instrument quality, either way.

Write for catalog or application engineering
assistance. TRW Capacitors, an Electronic
Components Division of TRW, Inc., Box 1000,
Ogallala, Neb. 69153. (308) 284-3611.

TRW/ caracitors
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FILTERS THAT WORK.
FILTERS THAT FIT.
FILTERS YOU CAN AFFORD.

Sprague JX5100 Series EMI Powerline Filters |

|

give you the right blend of efficiency/size/cost. |

The lower cost of these general-purpose filters makes them
especially suitable for higher-volume production-assembled
equipment such as computer peripherals, cash registers, credit
card verifiers, electronic service instruments, etc.

Series JX5100 Filters are designed to protect equipment from
line noise as well as to protect the line from equipment noise,
particularly equipment with high impedance loads. Smaller in
size than many filters with comparable performance, they con-
trol line-to-ground interference with a high degree of efficiency.
Filtering both sides of the line, the need for two filters is
eliminated.

Available in a wide variety of current ratings (1 to 30 amps)
and several different terminal configurations, Series JX5100
Filters withstand a test voltage of 2100 VDC, assuring protection
against high-voltage transients. Line-to-ground capacitance is
only .01uF, and maximum leakage current (each line to ground,
@115V, 60Hz) is 1.0mA.

Sprague maintains complete testing facilities for all commer-
cial, industrial, and government interference specifications.

4SF-4109R1

For complete technical data, write
for Engineering Bulletin 8210.11 to:

Technical Literature Service, Sprague 7
Electric Company, 35 Marshall Street,
North Adams, Mass. 01247.

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
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Readers comment

nonlatchdown constant-current-lim-
iting circuit, as well as a thermal-
limiting circuit, permitting them to
withstand a short for as long as
eight hours at 71°C ambient. Line
regulation is +0.02%, load regu-
lation is also *+0.02%, output noise
voltage is held to 28 millivolts peak
to peak, and isolation voltage is 500
V dc minimum.

The units can accept an input
voltage of 5, 6, 12, 15, 24, 28, or 48
v. The single output can be: 3, 5, or
6 v at 1 ampere; 9 or 12 v at 500
milliamperes; or 15 v at 350 mA. In
quantities of one to nine, price is
$89 or $99, depending on the model.

Daniel T. Sheehan
Stevens-Arnold Inc.
South Boston, Mass.

Spying and lawsuits

To the Editor: Re the article “Theft
of secrets: headache continues”
[Electronics, May 15, p. 63], indus-
trial spying is not to be condoned
even in “hard economic times,” but
neither are lawsuits aimed at engi-
neers who are rendered guilty until
proven innocent. While a patent
means “open to public perusal” it
merely is a permit to prosecute. En-
gineers often can’t afford the legal
fees to prove that much ‘“pro-
prietary information” is common
knowledge.
John J. Stapleton
East Brunswick, N.J.

Conditions unusual

A number of readers have commented
that Roland J. Turner’s integrator
circuit [Electronics, March 6, p. 82]
has in fact the same transfer function
as any other integrator, i.e.,—1/sCR;
and that its input impedance is just R,
because the feedback arrangement
makes the op amp’s noninverting ter-
minal a virtual ground.

The author agrees that, for oper-
ation with normal frequencies and
voltages, these criticisms are indeed
valid. But he says the approximations
that yield them are not valid under
the unusual conditions of his appli-
cation (seismic pulses: 100 mv at 1 to
20 Hz). We regret that these condi-
tions were not made clear in the orig-
inal article.

Electronics/June 12, 1975



Biggest: 16K bits
Fastest: 550 ns
Simplest: one 5v supply

The new EA 4600 is the fastest 16K
ROM you can buy. Guaranteed access
time is 550 ns under worst-case con-
ditions. Organization is 2048x8 con-
vertible to 4096x 4. And as if that
weren't enough, the EA 4600 operates on a
single 5-volt supply and is completely TTL-

compatible.

This superior ROM is pin-compatible with slower

16K ROMs: the economical 950 ns EA 4900 (S19.50 in 100 quanti-

ties), the TMS 4800 and the MK 28000. The 4600 has 3-state outputs that can be OR-
wired. Power dissipation is only .03 mW per bit. Both molded and hermetic 24-pin DIPs
are available, and we deliver in eight weeks.

This N-channel wonder costs just $29.90 in 100 piece quantities—only 0.18¢ per
bit. What's more, the big storage capacity cuts both assembly and system costs, and
the simple interface reduces support circuit costs.

Now you can link a microprocessor to a big 16K ROM without limiting
system speed. The 4600 is fast enough for nearly all microprocessor applications.

In military systems, the EA 4600M is a natural. It's specified from

—B85°to +125°C. And it will meet all criteria of MIL STD 883 Level B.

Ask for our new application note on interfacing the EA 4600 with
popular microprocessors. For further information phone Bob Cushman,
Memory Products Marketing Manager, on our toll-free WATS line.

SuperROM comes to you from one of the lesser known world leaders

in advanced ICs. Electronic Arrays has been quietly producing standard
MOS/LSI products in high volume for over six years. Many are complex
MOS calculator circuits which you don't see advertised. They contain

advanced RAMs, ROMs and microprocessors—sometimes all three on i

BIECITONIC
Look to Electronic Arrays for some spectacular product introductions

in the months to come. arravs

electronic arrays,inc., 550 e.middlefield rd.,mountain view, calif. 94043 / phone (415) 964-4321 / TWX

910-379-6985 / outside california use toll-free WAT'S (800) 227-9962 / eastern regional office, cherry hill,
(609) 795-506765 / mid-america office, st.louis, MO (314) 878-6446 / western office, huntington beach,
A (714) 968-3775.
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Editorial

Age discrimination: the problem. . .

The conclusion of the IEEE’s recent report—
The EE At Mid-Career—that electronics
engineers experience significant age
discrimination is a sobering and serious one.
Indeed, the finding that older EEs are victims of
the very technology that gives them livelihood—
because it moves so fast that training cannot
keep pace—is one of the most serious
professional problems facing the engineer today.
For details on the report and reaction to

it, see the story on page 635.

The data on discrimination appears to be
clear-cut. “Older,” by the way, is defined as over
40, a cut-off figure more in keeping with sports
than with a profession as socially vital as
engineering. The older engineer suffers more
than his younger colleague when promotions or
pink slips are handed out. What’s more, his
hurdles appear to be higher when he makes the
rounds of the employment offices.

. . . and some answers

This is a complex problem, and the solution is
going to be complex, too. That’s because no one
person or group can tackle the problem alone.
The engineer, however, is in the key position.
Not only does age discrimination concern him
directly, but his actions can do the most to force
other groups to act on his behalf. He should:

m First of all, given the reality of the situation,
take stock of his career position. Of course any
successful professional is constantly making
these evaluations. Yet, after years of riding the
crest of technological progress, EEs may not be
used to thinking in these terms.

® Do all he can to make his company aware that
many official and unofficial company policies
and practices—though management may not
realize it—are, in fact, discriminatory.

® Demand a share in advanced projects that will
challenge his abilities and add to his expertise.

® Take advantage of the continuing education
opportunities an employer provides and do all he

10

There are, of course, reasons given for the
different ways of treating younger and older
engineers. Technical training becomes
outmoded very fast—15 years is the estimated
“half-life” of electronics engineering education.
Pay scales are certainly different, with the
younger engineer at a lower salary considered
more “cost-effective.” And there can be no
doubt that the older engineer costs a company
more in fringe benefits and the like.

" Yet that is not all the story. There are subtle
management attitudes to be factored in. What is
more natural than to assign advanced-
technology projects to the younger engineer,
whose training seems to suit the assignment
better? But what happens, then, to the
enhancement of the older engineer’s knowledge
by experience—the on-the-job continuing
education that in other professions is an
accepted tool in fighting obsolescence?

can to interest management in extending its
support of such training.

® Certainly not be reticent about pointing out
examples of age discrimination in hiring,
promotion, or firing, especially if he is convinced
management does not see the discriminatory
aspect of a case.

® Finally, support the, so far, limited moves by
such professional organizations as the IEEE—
and push for more aggressive action.

Age discrimination is not only illegal, it is
wasteful. The veteran engineers should be a
valuable resource, and any management that
would throw away the investment it has already
made in them is something less than far-sighted.
What’s more, a company that fails to give
challenges to its older engineers is simply
working out a self-fulfilling prophecy. In the
words of one educator: “If someone is assumed
to be over the hill and he is being given less
challenging work, then he may go over the hill.”

Electronics/June 12, 1975



- This busis powered by

4 The Am26S10. An absolutely
. super quad bus transceiver.

It’s the world’s fastest. 15ns
propagation delay, either driving
or receiving.

The drivers have open collector

outputs capable of sinking 100mA ¥

at .8 volts. It can send or receive
information on any normal piece
of wire. It allows ideal

termination of 50 ohm (or greater)

. transmission lines for single-
ended, two-way communication.

' Advinced
-

. pure Schottky.
7 8

What more can we say?
W Lots. Compatible with Schottky
% TTL logic. High noise immunity.

7 Common enable for all four bus

4 drivers. Bus is isolated during

vy power-down. High-performance

L replacement for the 55/75138.

" MIL-STD-883 for free.

.‘ If you'd rather have a non-

Yy inverting driver, ask us about

the Am26S11. It’ll get you to

¥{ the same place.

#  Hurry. Don’t miss the bus.

Advanced Micro Devices, Inc. » 901 Thompson Place, Sunnyvale, California 94086  Telephone (408) 732-2400 »
Distributed nationally by Hamilton/Avnet, Cramer and Schweber Electronics.
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The first ava
256x4 CMOS RA

Intel'snew 5101 1K silicon gate CMOS
static RAM is the first easy to use nano-
power RAM. It combines high den-
sity and ultralow power with a
fast, fully static, 256 x 4 modular
organization that eliminates ;
clocks, interface circuits and
special power supplies
while minimizing package
count. Now available
from stock at Intel dis-
tributors, the 5101 is the
ideal RAM for upgrading
non-volatile, battery back-
up and portable equipment
memory system designs. ‘

Even at elevated tempera- §
tures, the 5101 keeps battery

<> drain extremely low.
<» L 70°C, maximum N
- i B standby currentis 15 .
nA per bit, limiting stand-
by power to 75 nW per bit.
Worst case access time (and minimum cycle time) is only
650 ns over the 0°C to 70°C temperature range.
Intel distributors also stock the M5101 for military
temperature range applications. At 125°C, maximum
" standby current is 200 nA/bit, maximum standby power
1000 nW/bit. Worst case access time for the M5101 is 800 ns over the
—B55°C to 125°C temperature range.

NANOWATTS/BIT

B 75 NANOWATTS/BIT .}

MAXIMUM STANDBY POWER

[ 1024-BIT |
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ilable nanopower

M. Intels 5101

The easy to use 5101 is fully static,

© |AVAILABLE AT < ereble clocking isnotrequired
| o YOUR INTEL faces olirec‘dg}z1 with T;FL or CMOS and
. , | ' + .
b DIS[RIBUTOR Opel“%’fs %AIS% xaéf 1cr:lgn?igu§;/tii)lrlﬁ§gpﬁ-

INTEL’S 1K CMOS STATIC RAM FAMILY muin fOI‘ any mermmaory System org aniza-
PART NO. WOQ?EE%QSE SIZE |PINS P%ng?/BBYIT aaL| tion and 1S an ideal buﬂdmg blOCk fOI"
Siole | esone |ss0a| 22| mew | New | MEMOrY eXpansion. You get two chip

5101-3 650 ns 256x4 [ 22 1 W Now

sioises | esons |2seal 22 | 1w | Nw | engble inputs, four data inputs, four

M5101-4 i 800 ns 256x4 | 22 1uW Now ] :
Melois. | soom |ssed| 5| saw | new | three-state outputs with output disable
M5101L-5** 800 ns 256x4 | 22 5 uW Now

"Wt cam sccoe tines and minirum oy trms e e COTNTOL, A11d read/write control. The
Lo VRIS 0% o ekt T aate b output disable pin controls bus states,
making bidirectional logic unnecessary in common [/O buses.

The 5101, with its high density and ease of use, is the ideal nano-
power RAM for portable instru-
ments and microprocessors,
advanced calculators, data col-
lection devices, process control- ' _sicae
| lers, POS, OCR, medical, avionics, "
® ground support—for any equip-

| ment demanding long battery p-wa
3 life, or non-volatility with battery
" back-up. The 5101 silicon gate CMOS RAM is in full production and in
~ distributor stock, along with our other easy to use n-channel static RAMs.

For immediate delivery contact Almac/Stroum, Component

Specialties, Inc., Cramer, Hamilton /Avnet, Industrial Components, Inc.,

* Sheridan, and L.A Varah Ltd.

~ intel delivers.
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MORE
COMPANIES
BUY
WIRE-WOUND
RESISTORS
FROM

THAN
FROM

ANYONE
ELSE

ON
EARTH

Write for
catalog

Call our hotline for prompt
service and delivery.

(603) 627-3831

AMF
RCL Electronics

General Sales Office:
700 So. 21st Street
Irvington, N. J. 07111
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Watson emphasizes software
at Varian Data Machines

“The battle in the marketplace will
be won or lost on the basis of soft-
ware,” says Gordon Watson, the
new engineering vice president for

New veep. Understanding the system is im-
portant to Varian Data Machines’ Watson.

Varian Data Machines Inc., the Ir-
vine, Calif., minicomputer manufac-
turer. “Hardware at least has tech-
nology going for it,” he explains,
pointing out that new and improved
components are continually appear-
ing. But while hardware inade-
quacies can often be minimized by
designing better software, “there’s
no way you can compensate for bad
software.”

Watson brings to his engineering
post a strong background in soft-
ware. With Varian for more than
five years, he is moving up from vice
president for systems development.
Before joining Varian he was corpo-
rate director of systems software for
Computer Usage Corp., Dallas. His
degree is in electrical engineering,
but “T just like software better,” he
says. And he regards software devel-
opment as a critical factor as he
guides Varian’s major thrust toward
the end-user portion of the mini-
computer business.

Watson plans for Varian to be-
come a “major force” in the transac-
tion-oriented data-base market as
well as the message-switching mar-
ket. This emphasis represents a big
switch for the company—60% of its

business at one time was with low-
end original-equipment manufac-
turers.

‘Total’ system. For the data-base
market, Varian recently introduced
a data-base-management software
system called Total, and will con-
tinue to work on specialized pack-
ages that require intimate knowl-
edge of the applications. It takes
more than salesmen to sell in the
systems market, Watson observes.
“You have to understand the user’s
problem and play it back to him
with alternatives to show him you
understand it.”

With respect to microprocessors,
Watson points out that other divi-
sions of Varian Associates, the par-
ent company, are or will be using
them. And so will Varian Data Ma-
chines. “We don’t believe anyone
will be a viable mini producer who
doesn’t support a microprocessor
development”—either for peripheral
equipment or for the minicomputer
itself, says Watson. However, he
adds that there are “strong Varian
management opinions on central-
izing microprocessor development.”
And it has not yet been decided if
Watson’s division will play that cen-
tral role.

Data recorders are Dow’s
next big challenge

Despite strong criticism from the
Air Line Pilots Association, James
E. Dow intends to go ahead with
Federal Aviation Administration
plans to evaluate and later require
flight-data recorders to track pilot

Mover. FAA's Dow believes new data

recorders would eventually save money.
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‘. Get the drop on
redrawing drudgery.

tape down on drawing form, rephotograph

+ Shortcuts with Kodagraph materials and you have a new original.
can turn drafting hours into minutes. When you need to restore a battered, old
drawing, have areproduction made on
Nobody likes to retrace a whole drawing Kodagraph film. Stains virtually disappear.
just because a few revisions are necessary. Weak lines come back strong. And you end
v Youdon't have to if you make asecond up with acrisp, legible black-on-white print.
original on Kodagraph wash-off film.
Simply wet-erase what you don't want— Get the details.
¥ using plain water and a soft eraser—draw
in the new details and the job is done. Werite for information on how you can
If on the other hand, you're faced with reduce drafting time with photoreproduc-
repetitive details, draw them once. And then tion techniques. Eastman Kodak Company,
order as many Kodagraph film or paper Graphics Markets Division, Dept. R57286,
reproductions as you need. Cut them out, Rochester, N.Y. 14650

Kodak products for drawing reproduction. @
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Pulse withstand
apacitors
for colour TV,

WIMA FKP 1

. Polypropylene film and extended
foil electrode capacitors
encapsulated in cast resin.
Self-healing properties.

Suitable for sharp-edged or

. short rise time pulses in

. thyristor deflection circuits.

WIMA MKC 10

Metallized polycarbonate capac-
itors. Particularly suitable for
stringent pulse and surge condi-
tions. Low power factor at high-
frequencies. Self-healing
properties. Plastic case design.

WIMA MKP 10

Metallized polypropylene
capacitors in plastic cases.
Self-healing »perties. Suitable
for both high « rrent and pulse
circuits owing to low dielectric
losses.

@ Other special capacitors
in metal cases.

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

e Suitable for advanced solid-
state equipment.
® For professional

electronics. ®

WILHELM
Write for our new catalogue. WESTERMANN

Spezialfabrik

fir Kondensatoren
D-68 Mannheim 1
Fed. Rep. of Germany
Augusta-Anlage 56
P.O.Box 2345

Tel.: (621) 408012
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and aircraft performance in the na-
tion’s aircraft [Electronics, May 29,
p. 43]. “Although I haven’t had a
chance to evaluate the ALPA re-
sponse [to a planning conference],
it’s not going to faze us. We’ll work
it out,” says Dow, the acting FAA
administrator.

“Pilots are against the recorders—
period,” he points out. “It’s almost
an institutional position. But they’re
very professional and will see the
light in the end.” Despite the cost—
estimated at $100,000 per aircraft—
Dow believes that the data record-
ers will eventually save the airlines
money, largely by helping to im-
prove pilot performance.

Patience and pragmatism mark
“Jimmie” Dow’s style, industry ob-
servers say. In 32 years of service in
aviation planning and adminis-
tration, Dow has received high
marks from industry officials for
“pulling off the tough ones” such as
the smooth transition to a national
automated air-traffic-control system.
The introduction of the flight-data
recorders is another test for Dow.

The key to his success, he says, is
that he “builds the bridge” between
operational needs and R&D plan-
ning. Managing a technical R&D
program for nontechnical users re-
quires good communications, he
says.

“It’s simply a matter of making
sure that the system needs are un-
derstood. I can’t build hardware or
draw up specifications, but I can
make sure that the systems are all
tied together correctly,” he says. Al-
though educated as a high-school
mathematics teacher, Dow says that
his lack of a technical background is
not a hindrance. “It may not even
be beneficial to be an engineer. An
engineer tends to second-guess oth-
ers. I just have to ask the right ques-
tion. And the right second ques-
tion,” he explains with a friendly
smile that belies his grizzly-bear ap-
pearance.

Dow looks forward to staying on
as deputy when a successor to for-
mer FAA administrator Alexander
Butterfield is named. “I know how
all the pieces fit together,” the acting
administrator says.
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| N-type silicon substrate

FMOS transistors and P+ guard ring formation

_ lon implanted P~ well

»

NMOS transistor and Nt guard ring formation

lon Implant

Precise control. Consistent high quality:
Uniform performance.

Texas Instruments e : e T Now for reliability.
CMOS has built-in CMOS Life Test Results .| TI CMOS devices
quality right from Test Numberof |Numberof | EquivalentHours | have wundergone
the start. In the i Devices Tested | Failures |  at55°C more than 24-million
wafer stage, ion im- |gpeing e @125°c| 572 11 12,213,997 €qiivaient Hours of
pla‘nt is .used to Operating Life @150°C | -~ 40 - . piDeEn. hlgh tgmperature
m.alntaln tlght ele.C' StOfagB L’fe@-tSooC 347 : 0 ' i 11,104,00(1 . 11fe testlng. See the
trical parameter dis- | gperating Life @55°C 78 0 118,000 | table.

tributions. This [ ; , : - e e Low cost, ion im-
ensures uniform de- |JOTAL 1037 14 24’;]46‘!685' | planted CMOS in a
vice characteristics. NOTE: Failure rate estimate is .064%/1000 hrs., quoted at a 60% upper confidence| Proven —p last ki
Quality is further |level, data extrapolated to 55°C, for units fabricated with and without ion implant. | package is today’s

ensured through
clean oxide fabrication tech-
niques and regular in-line pro-
cess control monitoring.

Couple this quality control
with the manufacturing experi-
ence of Texas Instruments and
it means lower cost to you. But
that’s not all.

TT’s experience in plastic pack-

aging is yet another benefit. Be-
cause you can get plastic CMOS
that’s dependable, tough, and
most important, shows out-
standing performance in mois-
ture testing. In fact, it’s the
same plastic TI has used for
hundreds of millions of Linear,
TTL and MOS products.

answer for total sys-
tem reliability.

Literature available. For a
cross reference guide, reliabil-
ity report and price sheet write
Texas Instruments Incorpo-
rated, P.O. Box 5012, -
M/S 308, Dallas, Texas [7
75222. Or call. (214)

238-2982 or 238-4841.

TEXAS INSTRUMENTS

© 1975 Texas Instruments Incorporated

INCORPORATED

83092
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~ The NI 20071

- Programmable

-
4

¥

Calculating

~ Oscilloscope

Here is the ultimate instrument for the
acquisition, processing and manipulation of
electrical data. It completely eliminates the
need to compromise your requirements with a
jumbled array of separate instruments. The

NI 2001 is a complete unit that combines all
the capabilities of a digital oscilloscope and a
microprocessor in a single mainframe. It brings
you flexibility, convenience, accuracy and
reliability you won’t find anywhere else.

This — the first programmable calculating
oscilloscope — is the product of many years of
technological research and instrumentation
engineering. With the advent of microprocessor
technology, Norland Instruments engineers were
quick to recognize the power available to

the instrument designer and first applied a
microprocessor to the Norland line of medical
instruments. That experience ultimately led to
the use of microprocessor technology in the
development of the NI 2001 — the first truly
new generation of test and measurement
instrumentation for the industrial and
scientific user.

The NI 2001 gives you the precision of a digital
oscilloscope for data acquisition and display
plus the built-in capability of a microprocessor
for data reduction. You can make exact

V'
NORLAND INSTRUMENTS

A Subsidiary of Cordis Corporation

Norland Drive, Fort Atkinson, Wisconsin 53538 U.S.A.

calculations of rise times, integrals, differentials,
peak areas, RMS values, peak-to-peak
measurements, n-point averaging, and an
almost unlimited range of other operations.

It increases your productivity by letting you
measure, display, digitize, store and proces
data faster and more accurately than ever
before. The NI 2001 will analyze data and,
through conditional branching, function as a
decision making instrument. It is easil
programmable — without computer instructions
— so repetitive operations can be completely
automated. Its mainframe, through modula
design, has provisions for a wide range of plug-
in modules to let you expand your system to
meet individual requirements. It can even be
interfaced to control other equipment

Now, consider the economics. Surprisingl

the NI 2001 mainframe is $8,500. The
instrument shown here, with monitor and two
single-channel plug-ins, can be yours for $13,400!

You’'ve waited a long time for an instrument as
versatile as the Norland Instruments NI 2001.
Wait no longer. Investigate it today.

To arrange for a demonstration and complete
information, send the reader service card or
write Norland Instruments, Department A-1.

For information circle 19 on reader service card.

For demonstration circle 18 on reader service card.



It you could save up to 30%

without losing anything by using

this new10mm ceramic trimmer capacitor,
wouldn't you waiit to know it?

T
‘1‘}1 F.JUHNSUN CUMPANY

20 Clre e cdid

Meetings

International Conference on Com-
munications, IEEE, Fairmont Hotel,
San Francisco, June 16-18.

Nepcon East and International Mi-
croelectronics Conference, ISCM
Inc. (Chicago), New York Coliseum,
New York, June 17-19.

Symposium on Computer Net-
works—Trends and Applications,
IEEE and NBS, Gaithersburg, Md.,
June 18.

International Conference on Fault
Tolerant Computing, IEEE, Paris,
France, June 18-20.

Symposium on Computing in the
Mid-70s: An Assessment, ACM and
NBS, Gaithersburg, Md., June 19.

Design Automation Conference,
[EEE and ACM, Statler Hilton Hotel,
Boston, Mass., June 23-25.

Siggraph ’75, Second Annual Con-
ference on Computer Graphics and
Interactive Techniques, ACM, Bowl-
ing Green State University, Bowling
Green, Ohio, June 25-27.

Nuclear and Space Radiation Ef-
fects Conference, IEEE, Humboldt
State, Arcata, Calif., July 14-17.

Summer Computer Simulation Con-
ference, ISA et al, St. Francis Hotel,
San Francisco, Calif., July 21-23.

Dielectric Materials, Measure-
ments, and Applications, IEEE,
Churchill College, Cambridge, Eng-
land, July 21-25.

1975 Gordon Research Conference
on Solid State Studies in Ceramics,
Brewster Academy, Wolfeboro,
N.H., Aug. 4-8.

Symposium on the Simulation of
Computer Systems, NBS and ACM,
Boulder, Colo., Aug. 12-14.

Tenth Intersociety Energy Conver-
sion Engineering Conference, IEEE,
University of Delaware, Newark,
Del., Aug. 17-22
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If youre planning a new product, '

1 VR o
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you should know

what we know
about LSI.

During the past five years, we've helped our
customers develop and produce numerous
“dedicated” LSI subsystems in the fields of
electronic timekeeping, instrumentation, medi-
cal and consumer electronics. These efforts have
resulted in several outstanding product
successes.

The advanced technologies of Large-Scale Inte-
gration, no matter how dramatic they may appear
to be, aren’t for every application.

Knowledge of the tradeoffs, pitfalls and limita-
tions which can compromise LSI implementation
is often just as important as projecting its
potential benefits.

Knowing these things is our job. Things like
cost/quantity tradeoffs, long-term profit analysis
of the host product, how to choose the right proc-
esses to optimize performance and reliability.

If you’re considering LSI, consider Micro Power
first. Call us or write for some fact-filled liter-
ature on LSI—what it is, how it works, and how
we can make it work for you.

We sell more than circuits. We sell solutions.

MICRO POWER SYSTEMS

3100 Alfred Street

Santa Clara, CA 95050
Telephone (408) 247-5350
TWX 910-338-0154

MPS/Japan

21 Mori Bldg.

2-2-5 Roppongi
Minato-ku, Tokyo, Japan
Telephone 586-0371
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If you wanted to hook up a computer to
a system that exercises electronic caiculators,

how would you do it?

Singer Business Machines did it simply,

with Digital.

pum Computer on

B One end.
Exerciser on
~ the other.

. Asingle off-
the-shelf
e - module and
a blt of cablein between Simple.
Beautiful.

The project manager at Singer
designed it. He’d heard about our
new M1705 module that contained
two complete PDP-8 interfaces on a
single card. And he knew just what
to do with it. He put it to work on his
current project, a computerized test-
ing system for Singer’s electronic
calculators.

Using our Logic System Design
Handbook as a guide, he put
together a parallel interface between
the PDP-8/e computer and the elec-
tronic exerciser he'd designed. Each
M1705 module interfaces two exer-
cisers. The entire operation of up to
eight exercisers is controlled locally
by a single operation at 30 times the
speed the operation took by hand.

The M1705 interface saved

Singer’s project manager a lot of time.

COMPONENTS
GROUP

Circle 23 on reader service card

And a lot of trouble. And 40% of the .
cost of the interface.

If you've got an interfacing prob-
lem, we can give you the same kind
of support we gave Singer. You'll
find standard solutions to most of v
your problems in the Logic Products
Handbook and the Logic Systems
Design Handbook. To back up the
solutions, we've got the hardware:
digital and analog modules, com-
puter interfacing modules, power
supplies, cables, accessories, and
wirewrap capabilities. Custom
design assistance, too. And field
specialists to offer advice if you get
bogged down.

No one else can say nearly as much.

Which is why you'll probably want
to get in touch with Digital next time
you have an interfacing problem.

Components Group, Digital
Equipment Corp., One Iron Way,
Marlborough, Mass. 01752. Digital
Equipment of Canada Ltd,,

Box 11500, Ottawa, Ont. K2H8KS,.
613-592-5111. Europe: 81 Route
de l'Aire, 1211 Geneva 26, /
tel. 42 79 50.







Get more for your money!

Use This New 3/8” Square Cermet Trimmer From Allen-Bradley

Our new TYPE E trimmer is a high performer with a realistic price. It has some
important advantages: ¢ Immersion seal is tested in 85°C water (not 50° or
70°). e Temperature characteristic is 100 PPM/°C for stability. ® Multifingered
contact for excellent adjustability. ® $0.49 each—1000 piece price. For more
information call your A-B distributor or write for Publication 5219.
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IC makers
say upturn
is almost here

RCA replaces C-MOS
parts; offers
tighter specs

Hughes, Ebauches
in license deal
for digital watches

Electronics/June 12, 1975

Electronics newsletter

Most major IC makers are not yet willing to talk about a boom, but they
agree that the awaited upturn is almost here. A National Semicon-
ductor spokesman says there has been an increase in business across
the board in the last two or three months. Significantly, he says, distrib-
utor orders are up, meaning that small companies are beginning to or-
der, and the big buyers are expected to follow. Also, customers are ask-
ing for deliveries in 30 days, a sure sign that inventories are down.
National expects to see the big upturn by September.

Intel Corp.’s marketing vice president, Jack C. Carsten, agrees that
more near-term deliveries are being.requested—*“within the next 90
days,” rather than 90 days to a year. And a spokesman for Fairchild
Semiconductor expects 1976 to be a strong year, preceded for Fairchild
by a “modest—under 10%—recovery in the second half of this year.” At
RCA’s Solid State division, Ben A. Jacobi, marketing vice president,
says he has seen “significant improvement” in C-MOS and bipolar sales
in the second quarter.

Texas Instruments officials, now preparing their five-year projections,
wouldn’t comment officially, but the company expects a year-end boom.
There is strength in consumer sales—where electronic TV tuners will
become a factor and where video games and video players will be im-
portant. Microprocessors also will continue to gain, as will memory sales
for computer mainframes.

RCA’s Solid State division in Somerville, N.J., has begun recalling its
CD4000 A and B series C-MOS devices from distributors and is replac-
ing them with new devices with improved specifications and guaran-
teed performances. The reason, says RCA, is confusion about inconsist-
ent specs among devices from different makers that are supposed to be
interchangeable.

A major part of the problem, says Norman C. Turner, product direc-
tor, is the proliferation of C-MOS suppliers and their failure to get to-
gether on standard specifications. And he says RCA is trying to gain a
competitive edge by offering specification advantages.

Tighter A series specifications include guaranteed noise margin
of 1 volt, as well as the previously guaranteed 30% supply voltage. RCA
will also guarantee input leakage current of 1 microampere where no
level has been guaranteed to date, and 100% test to guarantee max-
imum quiescent current at 15 V where devices were formerly tested to
only 10 V. Improvements in the B series include a 20-V maximum rat-
ing, 100% testing to guarantee maximum quiescent current at 20 v, and
guaranteed input leakage of 1 microampere.

Ebauches SA, currently the world’s largest producer of mechanical
movements for watches but an also-ran in the digital-watch derby, has
entered a license agreement with Hughes Aircraft Co.’s Micro-
electronic Products division for technology relating to electronic
watches. The Swiss firm will receive licenses both on related Hughes
patents and Hughes’ IC technology. Hughes, in Newport Beach, Calif.,
is currently the largest U.S. producer of digital watches for watch firms.
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Bendix lists
MLS changes

Nippon Electric
launches invasion
of U.S. IC market

Oak bimetal strip
ends relay ‘kick’

Mostek to show
microcomputer

Electronics newsletter

To strengthen the scanning-beam microwave landing system’s chances
of being adopted as the global standard by the International Civil
Aviation Organization [Electronics, Feb. 20, p. 78], Bendix Corp.”s
communications division wants to make two significant hardware
changes. First, the original Ku-band flare antenna, which airlines dis-
like because it means waveguide plumbing on the aircraft, will very
likely disappear in favor of altimeter inputs. Second, instead of using
C-band distance-measuring equipment as called for in the FAA’s speci-
fications, Bendix wants to stick with the L-band DME hardware cur-
rently in use. The changes would make for substantial cost savings for
airborne and ground equipment for MLS, Bendix maintains.

The biggest IC maker in Japan is preparing to compete head-on in the
U.S. with American microcomputer and memory manufacturers. Nip-
pon Electric Co., which had $1.6 billion in sales last year, has formed a
subsidiary and opened a sales office and warehouse in Lexington, Mass.
The subsidiary, NEC Microcomputers Inc., will initially handle the
pCOM-8 microcomputer as well as a 4,096-bit random-access memory
that accesses in 150 nanoseconds, plus some TTL and ECL products.

[

Oak Industries has come up with a method that could take the induc-
tive “kick” out of electromechanical relays. Instead of actuating the de-
vice with an induction coil, which has problems with transients, Oak
has developed a bimetallic strip that, when heated, snaps the relay con-
tacts into a closed position. Although slower than conventional relays,
the device will be able to handle up to 5 amperes in a standard dual in-
line package and should sell for $1, rather than the $1.50 charged for
comparable devices. The bimetallic actuators are coated with an elec-
trical insulation and screened with resistor patterns that heat when cur-
rent is applied.

After one frustrating crack at the systems business with calculators,
Mostek Corp. is headed back in again—this time with microcomputers.
The firm’s first product—GEMS-8 for general evaluation micro-
computer system—is an 8-bit machine that will hit the market next
month.

Originally conceived to aid users in developing software for the MK-
5065 one-chip microprocessor [Electronics, June 27, 1974, p. 30], the
$995 package can be designed into customers’ applications. Mounted
on one board are processor, crystal oscillator, clock-generator logic,
sockets for programable-read-only-memory, 1,024-by-8-bit memory,
and teletypewriter interface. The other contains 12-k-by-8-bits of add-
on memory, built from 3-k random-access memories.

GEMS-8 also will be the heart of two hardware-development systems
that Mostek plans to offer this fall. Both will allow users to program
Mostek’s multichip and one-chip calculator circuits for control applica-
tions.

Electronics/June 12, 1975



The AN2538 /s the lowest-cost
line-powered 3% digit DPM you can
buy . . . with the performance and
dependability you need. Big ¥2” LED
display for long life and wide-angle
viewing. Autozero for long term
stability. High CMRR/NMRR for noise
and ground-loop immunity. Very low
bias current (100pA max), for error-
free high-impedance. Super-
regulated power supplies. All this
adds up to usable #0.05% accuracy.

But price and performance are
only part of the breakthrough. The

This new

A/D

converter
~ CHlP: i

AN2538 takes full advantage of its
monolithic circuitry. It runs excep-
tionally cool (5°C rise) and operates
over —10°C to +70°C. It has the
longest MTBF ever achieved in a
3Y2-digit DPM—enhanced by a
96-hour, 50°C burn-in cycle. Its tough
LEXAN® case meets both NEMA and
DIN standards. It has a universal
power transformer, for worldwide use.
Last year, we broke through the
interface problem with our.
AN2533/53 pluggable interface,
premium-performance DPM . . . still

the best for many applications. The
AN2538 reflects Analogic’s 200,000-
DPM experience . . . experience
unmatched by any other source.

Want complete data? Ready to
evaluate a sample? Call Analogic’s
Marketing Dept. at (617) 246-0300, or
your local Analogic sales office, or
write today: Analogic Corp., Audubon
Road, Wakefield, Mass. 01880. Also
available, new 70 page Circuit
Application Handbook, write on
letterhead.

ANALOGIC. =

... The Digitizers

Circle 27 on reader service card

...makes
this new DPM
today’s best

value, <$69.

(in OEM quantities)

__ anaocic®
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*Building instead of buying? The MN2301 is a complete
autozeroed, dual-slope-integrating A/D monolithic con-
verter with multiplexed BCD output. It's your best bet
for any 31, digit DPM or DVM requirement. Attractive
quantity discounts. Send for complete application data!




Pro-Log microprocessor modules reduce parts count and design time,

and drop assembly costs.

Design engineers using

this new approach can cut system

costs up to 80%.

Choose the wrong approach to micro-
processor system design and you could
wind up quadrupling your total cost.

The computer-oriented approach
costs big money, gives you more
capability than you may need.

Semiconductor manufacturers regard
microprocessor-guided systems as a form
of computer typified by data processing
techniques.

They promote features like interrupt,
built-in control panels, program loaders,
direct memory access, memory capacity
and throughput. But their approach is
only applicabie to situations where large
volumes of data must be manipulated in a
job that may change from hour to hour.
This kind of versatility tremendously in-
creases system costs—you wind up buy-
ing RAM memory, canned software, and
such peripheral devices as tape, card, disk,
keyboard and display controllers. And
you need a computer programer to design
your system for you.

If you really need that kind of versatil-
ity, maybe you need a computer, not a
microprocessor.

The Pro-Log Logic Processor
approach does the job at
minimum cost.

Pro-Log treats the microprocessor
module as a logic processor especially
suitable for dedicated control.

This avoids the computer-oriented re-
quirements for software, complex
peripherals and unnecessary perform-
ance. Pro-Log’s microprocessor modules
are normally hardwired to relay contacts,
switches, push buttons, displays, or other
devices instead of communicating with
them through expensive controllers.
Simple-to-program PROMs rather than
software-directed RAMs configure Pro-
Log’s modules in their specific activity.
Using Pro-Log’s approach, system design
stays with the design engineer, not the
computer programer. And our approach
not only enables you to design hardware
but to produce it easily and maintain it in
the field.

A microprocessor module, correctly
applied, can replace large numbers of
logic gates and timing elements as well as
the sockets, . power supplies, packaging,
connections and wiring that go with it. By
decreasing parts and interconnections,
you lower assembly and rework costs, im-
prove reliability, and cut inventory. The
simplicity of microprocessor modules lets
you get into high volume production
quicker.

28 Circle 28 on reader service card

If that describes your product applica-
tion, maybe you should be using a Pro-
Log logic processor.

Only Pro-Log has the tools
you need to apply the logic
processor approach.

We've got the most complete line of
microprocessor modules anywhere, in-
cluding off-the-shelf delivery on modules
using 4004, 8008, 4040, and 8080 CPU
chips. We'll be delivering modules using
the 6800 chip in the near future. We’ve got
designer manuals, applications notes, in-
struments and test equipment, too.

Money-back guaranteed
education.

Pro-Log offers two microprocessor
courses nationwide.

Our one-day applications course costs
$100. If we don’t convince you we've got
the best approach to the use of micro-
processor modules, just tell us so and we’ll

You need all these and more
just to design a
computer-oriented system.

These are the only tools you need
to design, produce, and field-service
a logic processor system:
M821 system analyzer,

Series 90 PROM Pro-
gramer, coding form,
oscilloscope.

give you your money back, no questions
asked.

We've also got a three day hands-on
course we've given to more than 1,000
design engineers in the past two years.
The only two requirements are that you
know what a flip-flop and a gate are. If you
do, we guarantee you’ll come out of our
course knowing how to design, program
and use microprocessor modules because
you’ll have done it.

Contact Pro-Log for a complete list of
course schedules and locations. Also send
for our free paper ‘‘Microprocessors for
Dedicated Control.”

PRO-LOG CORPORATION

L i o

Monterey, CA 93940
Telephone (408) 372-4593
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Optical circuit
combines functions
in a single crystal

Experimental Bell Labs
device integrates laser,
waveguide, modulation
on gallium-arsenide base

In a drive to integrate light-fre-
quency circuits in semiconductor
materials, Bell Laboratories re-
searchers have scored a break-
through. They’ve been able for the
first time to integrate circuit func-
tions in the combination of gallium-
arsenide and aluminum-gallium-ar-
senide materials from which injec-
tion lasers are fabricated.

Light generated by a laser in ex-
perimental Bell devices was coupled
into a waveguide and then modu-
lated by using a reverse-biased pn
junction. Moreover, it was also pos-
sible to adjust the laser-beam’s di-
vergence so that it could be coupled
into an optical fiber. These capabili-
ties are necessary if integrated op-
tical circuits are to be built into
light-frequency systems offering ex-
tremely high-capacity communi-
cations.

In fabricating the circuits, a lig-
uid-phase epitaxy, made up of ap-
propriate concentrations of arsenic,
aluminum and other dopants in gal-
lium melts, was grown in successive
layers on a gallium-arsenide-crystal
base. Franz K. Reinhart, one of the
researchers, says that the basic laser
structure consists of a GaAs layer no
more than 1 micrometer thick, sand-
wiched between two slightly thicker
AlGaAs layers. Reinhart, along with
Ralph A. Logan, who work in Bell’s
Solid State Electronics Research
Laboratory at Murray Hill, N.J., de-
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scribed the development in a paper
at the Conference on Laser Engi-
neering and Applications sponsored
by the IEEE Quantum Electronics
Council and the Optical Society of
America at the end of May.

Transfers. The laser energy was
transferred efficiently into a low-loss
waveguide built inside the laser cav-
ity by two methods. In one method,
the active GaAs layer is joined dur-
ing the device growth to a similar
coplanar structure of a slightly dif-
ferent composition in which the la-
ser light is guided without loss. In
the second, Reinhart reports, a low-
loss waveguide is grown under the
active layer without interfering with
the laser operation, and the GaAs
layer is made to terminate in a
smooth taper that reflects the laser
energy into the adjacent waveguide,
which conducts it elsewhere in the
integrated circuit [Electronics, Jan.
24, 1974, p. 34].

With the laser energy coupled
into the low-loss waveguide section,
“a number of integrated compo-
nents have been added to the op-
tical circuit,” report Reinhart and
Logan. “An electric field was super-
imposed on the waveguide, using a
reverse-biased pn junction to both
amplitude- and intensity-modulate
the laser energy.” They add that
“such a junction could also be oper-
ated as a laser energy detector.”

A Bragg reflection grating, ion-
milled onto the waveguide’s ex-
posed region, was used to lock in the
laser frequency to that determined
by the grating. “By smoothly in-
creasing the waveguide thickness
adjacent to the exit face, the laser
beam’s divergence can be reduced
to the value desired” to efficiently

couple the output from the laser
into an optical fiber, explain the re-
searchers.

A 100-nanosecond pulsed laser
was used at a low repetition rate—
up to only about 500 hertz—to avoid
having to heat-sink the devices. But
Reinhart soon expects to fabricate
integrated monolithic optical cir-
cuits with a continuous-wave laser
at room temperature that can be
modulated “as readily as a gas la-
ser.”

Improvements. Further ahead are
circuits for multiplexing and de-
multiplexing signals, which Rein-
hart says is “do-able in principle.”
Nevertheless, he points out that
some significant improvements in
the circuits must come before they
can get out of the laboratory.

Multiple lasers will have to be
grown on the same chip, and better
control of double-hetero-structure-
laser power levels is needed. Fur-
thermore, distortion caused by spik-
ing in the modulated output must
be reduced, Reinhart notes. O

Consumer

Audio-video imports
decline sharply

Imports of home-entertainment
products fell by record percentages
during the first three months of
1975, reflecting the domestic reces-
sion. New figures assembled by the
U.S. Department of Commerce in-
dicate that imports of color-TV re-
ceivers, the leading consumer im-
port, registered a 37% drop to
157,000 units from 250,000 units
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U.S. AUDIO/VIDEO PRODUCT IMPORTS

e January — March

Country of origin 1974 Y 1975 % change
Japan $ 190,223 $ 164,575 -13.5
Taiwan 86,940 66,889 —23.1
Hong Kong 24,502 17,779 —27.4
Korea 19,142 15,426 -19.4
United Kingdom 17,565 12,461 -29.1
Canada 9,130 4,299 —52.9
Singapore 8,048 7,977 =0.01
West Germany 5,980 5,866 —-0.02
Brazil 5,294 7,388 +38.6
Mexico 3,141 289 -90.8
Others 1,306 1,994 +52.7
TOTAL $ 371,271 $ 304,893 —~17.9
Source: U.S. Commerce Department

during the first 1974 quarter. Mo-
nochrome-TV imports dropped
nearly 39% from 1.1 million sets a
year ago to 683,000 sets.

Declines in unit imports were also
recorded in radio/phonograph com-
binations, which dropped 61%;
phonographs and turntables, off
37.8%; home radios, down 35.6%;
and tape recorders/players, down
15.3%. Automobile-radio imports
dropped by one third to 730,000
from 1.1 million last year.

Changes. The dollar value of im-
ports was off less sharply, however,
reflecting some prices that were
higher than the 1974 level. The
$304.9 million value of January-
through-March imports was down
almost 18% (see table). On a coun-
try-by-country basis, the import fig-
ures show some significant changes.
Brazil, for example, showed the only
gain with its shipments, consisting
of auto radios and some first-time
deliveries of color-TVv receivers.

Imports of monochrome-TV also
underwent some major changes. In
contrast, Taiwan, the leading for-
eign shipper, which had shown con-
sistent quarterly gains since 1970,
shipped only 683,000 sets—down by
a third. Imports from Korea, almost
exclusively from Korean-Japanese
joint ventures, were off by nearly
one-half from 113,000 to 60,000
units. Japan, apparently phasing out
of monochrome production while
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transferring assembly operations to
southeast Asia, shipped only 62,000
sets—a 53% decline. No shipments
were reported from Mexico, which
had delivered 29,000 sets in the first
quarter of 1974.

Other countries posting declines
in the value of shipments to the U.S.
in 1975s first quarter included
Hong Kong and Singapore (home
radios are the major imported
items); the United Kingdom (record
players/changers/turntables), and
Canada (auto radios).

Canada, formerly the leading for-
eign supplier of auto radios to the
U.S. market, sustained the bulk of a
361,000-set decline. Shipments fell
70% from 425,000 to about 142,000
in the quarter. Auto-radio imports
from Japan dropped by 50,000 to
273,000. The increase of auto radios
from Brazil to 259,000 units from
174,000 last year was still far below
the 398,000-set average in each of
the last three quarters of 1974. [

VideoDisc aims
at simple player unit

The design goal of RCA Corp. for its
SelectaVision VideoDisc home-
player unit was clear: simple cir-
cuitry at low cost. With its sights
thus fixed on the consumer market,
RCA is sallying forth in the color-TV

video-disk sweepstakes with a num-
ber of interesting innovations. The
formal debut is scheduled for late
next year [Electronics, April 3, p.
72], and only recently has RCA re-
vealed the technical details.

Jon Clemens, head of signal and
player systems for the VideoDisc,
lists these innovations:

m Capacitance-sensing signal re-
trieval, which requires metallic and
dielectric coatings on a vinyl disk
but results in a stylus-pickup assem-
bly that’s simpler and less expensive
than the Philips/MCA laser scanner
[Electronics, April 3, p. 72].

m A grooved disk, which eliminates
an expensive servo loop otherwise
needed to position the stylus.

® Operation at a relatively slow 450
revolutions per minute. More mate-
rial can be packed onto a disk, and
unbalance, eccentricity, and warp
can be more easily handled.

® An “arm-stretcher” or moving-
coil transducer—not unlike a loud-
speaker—which moves the stylus
along the groove to correct for disk
irregularities that could cause tim-
ing errors. It contains the only elec-
tromechanical servo in the system.

® Buried subcarrier color encoding.
By processing the chrominance and
luminance signals through inter-
spersed comb filters, and then add-
ing the two signals, it’s possible to
pack the entire video signal into a
3-megahertz bandwidth.

The disk itself contains a spiral
groove. There are 5,555 turns per
inch, and the center-to-center dis-
tance between adjacent grooves is
180 microinches. Picture and sound
information are contained in slots
cut into the bottom of the groove.
The slots vary in closeness and
length along the groove, but not in
depth or width. They are cut into
disk masters by electron beams
which, unlike light beams, can be
focused as finely as the system re-
quires.

Changes sensed. As the disk ro-
tates, the player senses changes in
capacitance caused by the slots. The
capacitance is formed between the
metal plating on the disk surface
and the metal trailing face of the
sapphire stylus (see the figure
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Picture store. Picture and sound information contained in slots in the video disk’s grooves is
sensed as changes in capacitance occurring between the player’s stylus and the disk.

above). The changes are at a level of
approximately 3 X 10—* picofarad.
The player converts the capacitance
changes into the buried-subcarrier
signal that contains picture and
sound information.

The pickup arm that holds the
stylus and the arm cage, shown be-
low, is used as a resonant radio-fre-
quency transmission line to “broad-
cast” the frequency-modulated
signal to the player circuitry. There
is no wired electrical connection to
the pickup arm, making stylus and
cartridge replacement simple.

The frequency modulation of the
audio signals is £50 kilohertz on car-
riers at 716 kHz and 905 kHz. A
video fm demodulator supplies the

buried-subcarrier-encoded video
signal to the player decoder. The de-
coder amplitude-modulates the
video onto a 5.11-MHz carrier. This
translates the chroma subcarrier
from 1.53 MHz to 3.58 MHz—the
standard color subcarrier fre-
quency—and puts the video at the
correct frequency for use with an
inexpensive one-horizontal-line de-
lay line. The delay-line output can
replace a defective line and will
work for multiple-line dropouts,
Clemens says.

The phase of the color-subcarrier
burst signal is compared to a 3.58-
MHz crystal-oscillator signal, and
any error signal is applied to the
arm stretcher. The same error signal

3.58-MHz
0SCILLATOR
5.11-MHz Y
VOLTAGE |4 PHASE
CONTROLLED [*Zrron | DETECTOR
OSCILLATOR | gittat
ARM
STRETCHER
e MHz CHROMINANCE
DEFECT "I"
GATE FILTER
A
VID[EO ! e STANDARD
VIDED DEMOD- VIDEO
ARM i = = DELAY
oemnol TsweH i ULATOR
i J
+
e
LUMINANCE
b AUDIOFM L o Aypiono.1 LOW-
DEMOD PASS
FILTER
AUDIO FM
UDI0 M L Aupio NO.2

Loop. The only mechanical servo loop in RCA's VideoDisc player controls the “‘arm
stretcher’” which positions the stylus along the axis of the grooves in the disk.
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is supplied to a 5.11-MHz voltage-
controlled oscillator, which is used
to reduce the color subcarrier’s
phase error and eliminate hue er-
TOTS. |

Auto firms look
at thin-film meter

Microprocessor-based systems,
when finally installed on automo-
biles to control such things as engine
performance, will only be as good as
the data that’s fed into them. This
means that accurate—and low-cost--
sensors will be crucial to successful
operation.

Engineers at the Electronic Prod-
ucts division of Corning Glass
Works, Bradford, Pa., hope they
have a solution to the problem of
measuring the air flow needed to de-
termine the optimum fuel/air ratio.
It’s a flowmeter without moving
parts that’s based on the phenome-
non of vortex shedding, which oc-
curs when air strikes a flat surface.
The phenomenon has been applied
in flowmeters in process-control sys-
tems, but these meters are much
larger, and the sensing mechanism
is different from Corning’s.

Testing. Several automobile man-
ufacturers are testing the Corning
system, along with other air-flow
measuring devices, says Corning’s
Meryle D. W. Adler, supervisor of
resistor development. Corning
would like to standardize on one
size, Adler says, but each auto
maker seems to want a different re-
sponse characteristic. And since re-
sponse depends on the blunt body’s
dimensions, it might be difficult to
achieve this standardization, he ex-
plains. The metering technique is
also applicable to fluids and gases
and Corning is therefore consid-
ering marketing it as a general-pur-
pose flowmeter.

The Corning sensor, which relies
on temperature-sensitive nickel
film, represents the first application
of this film outside the company’s
temperature-sensitive resistor [Elec-
tronics, Oct. 3, 1974, p. 135]. The

31



Electronics review

BLUNT

BODY \
AIR FLOW ——— |

AIR FLOW ———

BLUNT BODY e

NICKEL FILM

Sensor. Cooling caused by vortexes shed at the edges of the blunt body (top) is detected by
temperature-sensitive nickel film in Corning flow sensor. Formation of the vortexes alternates
between the edges with a frequency directly proportional to the flow velocity.

meter contains a sharp-edged blunt
body that is placed with its flat sur-
face perpendicular to the flow path.
As air flows around the body
(shown in the figure), vortexes are
set up—essentially, they are shed
from each edge in turn. But the fre-
quency at which the vortex forma-
tion alternates is directly propor-
tional to the flow velocity.

Sensor. Immediately downstream
from the body is a sensor consisting
of two thin strips of Corning’s
nickel-film material deposited on a
glass substrate. The films have a
high temperature coefficient of
resistance, low thermal mass, and a
relatively large surface area so that
they respond rapidly to changes in
the heat-transfer characteristics of
the air caused by the vortexes.

As the vortexes are shed from al-
ternate sides of the blunt body, the
films are cooled, causing an alter-
nating change in their resistances.
The strips are connected as two legs
of a Wheatstone bridge so that the
frequency of resistance change is
detected as a voltage change at the
bridge output.

This output is a sinusoidal signal,
typically on the order of a few milli-
volts peak to peak and with a fre-
quency that is linearly proportional
to the stream velocity over a wide
range of flow rates. Tests to date
have produced reliable signals over

32

the range of 5 to 330 feet per second
of air flow. With a body 0.1 inch
wide, the meter produces a signal of
17 hertz per foot per second of air
flow. O

Military

Processors guide
Navy target drones

Microprocessors are replacing
analog controllers in the Navy’s new
AN/USW-4 target drone tracking
system developed by the Govern-
ment Electronics division of Moto-
rola Inc., Scottsdale, Ariz.

The system was developed under
a $3 million award to Motorola by
the Naval Air Systems Command.
The contract is for production engi-
neering and a preproduction model
common to a family of drone-con-
trol stations. The station consists of
a shelter, an 80-inch cube that
houses all electronics and a control
console, with a tracking antenna
manufactured by Datron Systems
Inc., Chatsworth, Calif., mounted on
top. The 3,300-pound self-contained
system is designed primarily for use
in shipboard air-defense training.

The AN/USW-4 incorporates a
gyro-stabilized antenna, with sen-
sors to determine its pitch, roll, and

yaw. The control system sends
flight-maneuvering signals to the
drone and receives position data
that’s displayed on a plotter. The
control operator flies the drone with
a “joystick” while watching the
flight path on the plotter. Con-
sequently, the operator need never
see either the drone or the gunners’
actual positions.

Microprocessor. At the heart of
the control system is a 16-bit IMP-
16 microprocessor from National
Semiconductor Corp., Santa Clara,
Calif.,, which functions both as a
computer and as a controller. As a
computer, it constantly calculates
the drone’s position from telemetry
inputs; as a controller, the IMP-16
keeps the tracking antenna pointed
at the drone.

Further, the microprocessor con-
trols the displays and lighting of ap-
propriate switches. Previously,
analog controllers were used to
track and guide the drones. “The
use of a microprocessor gives far
greater accuracy,” elaborates David
Hall, a Motorola design engineer.
““We chose the 16-bit micro-
processor because we do so much
number-crunching in the system.
Some of the parameters are quite
complex—even with the 16-bit de-
vices, we occasionally have to use
double precision. You can imagine
how cumbersome it would become
if we tried to do the same job with
4-bit or 8-bit units.”

Programs for controlling displays
and for performing calculations and
conversions are contained in pro-
gramable read-only memory. Flight
operations are performed with ran-
dom-access memory. The system
also contains a PROM program for
periodic self-testing.

The microprocessor, signal-condi-
tioning circuits, and control circuits
are mounted on three special plug-
in boards, rather than on National’s
standard single board, to meet the
Navy’s dimensional requirements
and environmental tests. The initial
system is designed to guide Northrop
MQM-74C Chukar and Ryan
BQM-34 Firebee I and II target
drones, but could accommodate
other types of target drones used
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You won'’t have to"baby”
these cable testers.

The 1500 Series meets the most stringent
environmental specifications for flight-line
rated test equipment. These portable TDR
Cable Testers are at home operating in a
deluge or a sand storm. January in Alaska or
August in Texas doesn’t bother them.
Bouncing around in an off-the-road repair
vehicle or being doused with salt spray on
board ship doesn’t stop them either. They're
small, self-contained, rugged, and battery
operated.

Your maintenance crews will like the
operational simplicity of these testers, and
they will need little training to get results.
You will like the compact size and low
weight, which allow usage in tight spaces,
and your boss will like the low cost of the
1500 Series.

The Cable Testers use TDR, a proven
technique, to pin point faults to a fraction of
an inch in short lines. In longer lines they
resolve faults to within a yard as far away as
50,000 feet.

What can you test with this series? Just
about any cable assembly from lamp cord to
coax, plus a variety of broadband
components (antennas, connectors,
equalizers, sensors, etc.).

There are two testers. The 1502 for short
lines provides fractional inch resolution and
works up to 2000 feet. It uses a 110 ps step-
test signal into 50-ohms. $2750. The 1503

for long lines works out to 50,000 feet. It uses
impulse test signals into 50, 75, 93, or 125
ohms. $2750. Both versions are equipped

for recording a ‘““signature’ of equipment
characteristics using an external X-Y
Recorder. Signatures can be checked on a
routine basis allowing problems to be
identified and corrected before catastrophic
failures can occur. An optional plug-in Y-T
recorder is available (option 4). Add $475 for
the convenience of this built-in chart recorder.

Your Tektronix people can provide you with
information or write Tektronix, Inc. P.O. Box
500, Beaverton, OR 97077 or Tektronix
Limited, P.O. Box 36, St. Peter Port,
Guernsey, Channel Islands now for details
on performance and applications. Be sure
to ask about the Plug-in Chart Recorder
Option for completely self-contained
signature analysis.

TEKTRONID
- committed to
technical excellence
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Checkup. Motorola's Ed Cosley, left, and Bill Haney examine pre-production control console
and display of the company’s new AN/USW-4 microprocessor-based Drone Control System.

for gunnery practice.

Included in the data received
from the drone are attitude, air
speed, and altitude. Control signals
to drive the antenna are computed
from the antenna’s azimuth and ele-
vation angles and the ship’s pitch
and roll angles. Azimuth and range,
as corrected by the ship’s attitude,
are then converted into coordinates
for the plotter. O

Rockwell develops
microcomputer

The Autonetics group of Rockwell
International Corp. has developed a
military-oriented 16-bit micro-
computer module that borrows from
the company’s commercial units.
The fully-militarized micro-
computer, aside from using a new
two-chip processor, is similar to
Rockwell’s commercial 4-and 8-bit
PPS (parallel processor system)
single-chip microprocessors. The
new pP-16 uses the read-only and
random-access memories of the
PPS, plus Rockwell’s range of inter-
face circuits. Autonetics, however,
intends to sell the pP-16 only as a
module, not as individual compo-
nents, says John Jurison, project en-
gineer in charge of the computer ap-
plications group at the Strategic
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Systems division of the Anaheim,
Calif., firm.

Jurison, who described the micro-
computer at this week’s National
Aerospace & Electronics Confer-
ence in Dayton, Ohio, says the
group can now accept orders for
prototyping units, with production
expected by the end of the year. He
expects prices of $2,000 to $2,500 in
quantities of 1,000 or more for a
complete computer with 8,192 bits
of ROM program memory and 512
16-bit words of data memory.

Evaluated. Jurison says that com-
mercial microcomputers were first
evaluated for the application, but
the need to meet military tempera-
ture and performance requirements
dictated a new processor. He adds
that the 16-bit word length with
50,000 operations per second
throughput that was needed wasn’t
available elsewhere. However, the
Rockwell p-MOS process, which the
company is already applying to
commercial products, could be
militarized to meet the wide tem-
perature specifications.

The pP-16’s processor chips con-
sist of a control unit and an arith-
metic unit. Fifteen MOS large-scale-
integrated devices are required for
the complete computer. Jurison says
the main features are its 16-bit input
and output channels, fast multiply
and divide instructions (95 micro-

seconds for 16-bit multiplication)
and program interrupts. Add time is
5 ps, and 76 instructions are pro-
vided. The module is contained on a
board of 4 by 6 by 0.5 inches and re-
quires 4 watts.

Jurison says the microcomputer is
already scheduled for use by an-
other group within Rockwell that is
working on the military’s new Nav-
star global positioning satellite, and
other applications are being studied,
as well. |

Production

Electron irradiation
speeds switching

As a technique for controlling the
lifetime of minority carriers in high-
power diodes—and therefore their
switching times—gold doping, the
more widely used technique, was re-
placed five years ago by an electron
irradiation process at Westinghouse
Electric Corp.’s Semiconductor divi-
sion in Youngwood, Pa. But it was
only this week that Westinghouse,
which developed its process for use
on rectifiers and thyristors rated at
greater than 50 amperes, discussed
the technique in public, at the
Power Electronics Specialists Con-
ference at Los Angeles.

“The demand for fast switch
products is increasing, particularly
for such products as converters,
choppers in transportation appli-
cations, and in industrial rf gener-
ation,” says Joseph E. Johnson,
manager of design and engineering
within the Semiconductor division’s
operations department. He says that
the division has sold more than half
a million electron-irradiated devices
so far, and the number of irradiated
devices shipped is nearly 25% of the
division’s entire rectifier and thyris-
tor output.

Megavolt range. According to
Johnson, the energy level necessary
to do enough displacement damage
in the silicon to reduce carrier life-
time is between 1 and 3 megavolts,
obtained from a Van de Graaff ac-
celerator. “In that range the elec-
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Now they work together

The interaction of analog and digital in
one Tektronix instrument package makes
it all possible. This innovative concept
gives you the best of both techniques and
opens up new opportunities for measure-
ments that wouldn’t be feasible otherwise.
The analog display allows you to interpret
general trends and patterns and visually
select points of interest. The digital capa-
bility quickly supplies you with precise
values for the points you've chosen.

Here, for example, is a unique combina-
tion of oscilloscope, sample and hold
dvm, counter/timer, and digital time and
events delay in one interactive analog-
digital measurement package. It's made
up of the TEKTRONIX 7704A 250-MHz
Oscilloscope, the 7D12M2 A/D Conver-
ter, the 7D15 225-MHz Counter Timer, the
7D11 Digital Delay Unit, and the 7B53A
Dual Time Base.

With this instrument system, you can de-
lay by the actual count of pulses to look
at a desired logic train window without
jitter or make selective interval measure-
ments along asymmetric data trains. You
can digitally measure pulse time delays,
measure voltage amplitude at selected
points, or count events in frequency
burst patterns.

This instrument system is only one possi-
ble configuration of an oscilloscope main-
frame and digital instrumentation. Many
packages that combine analog and digital
capabilities may be configured, from a
selection of more than 30 instrumenta-
tion plug-ins, to suit specific applications.

The 7000 Series . ..
more than an oscilloscope.

Tektronix will be conducting seminars in
several areas to acquaint you with the
measurement potentials available with
this analog-digital measurement tech-
nique. For a schedule of seminars in your
area, contact your local Tektronix Field
Engineer.

Tektronix, Inc., P.O. Box 500, Beaverton,
Ore. 97077. In Europe, Tektronix Limited,
P.O. Box 36, St. Peter Port, Guernsey,
Channel Islands.

TEKTRONID
- committed to
technical excellence
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trons penetrate completely through
the silicon,” he says, causing many
small energy collision losses and a
few collision losses that result in
atomic displacement. The damaged
center, or silicon die vacancy, as
Johnson calls it, is the part of the
device that reduces carrier lifetime
and thus leads to improved per-
formance, including faster turnoff
time.

Following irradiation, devices
show essentially no change in their
parameters, even after annealing at
200° C for 2,000 hours.

Specified parameters. “In a fast-
switch product, the number of pa-
rameters that have to be specified in
any successful application is increas-
ing,” says Johnson. An application
may require, for example, forward
drop, dynamic forward drop, turn-
off time and reverse recovered
charge specifications. “Balancing all
of these parameters requires a very
flexible fabrication technique, and
that’s what we think we have with
electron irradiation.

“Turnoff time is the most critical
specification, but increased focus
has been given to reverse recovered
charge and reverse recovery time.”
Johnson says tradeoffs occur be-
cause a specification on reverse re-
covered charge may mean that
“you’ve got to deliver a faster turn-
off than is nominally requested in
the specification.”

He also says the leakage level at a
given voltage is the same both be-
fore and after irradiation. “With
gold doping, leakage currents would
be roughly two to four times higher
at a given temperature.” The signifi-
cance of this, according to Johnson,
is that the irradiated devices can be
operated at higher temperatures,
and therefore higher power levels.
“We think this gives us a very sig-
nificant competitive advantage.”
Apparently there is evidence that
phosphorous vacancy exists origi-
nally, but it anneals rapidly at 125°
C and is transformed into the die
vacancy, so that there are no
changes in the turnoff time charac-
teristics in the finished device.

The cost of electron irradiation is
about the same as gold doping—a
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few cents per device. Johnson also
claims his yields of 90% are higher
than with gold doping. O

Circuit boards give
polyimide a try

Kapton, a high-temperature poly-
imide material made by DuPont
Co., is generally known as the base
for tape cable and flexible circuitry.
However, the characteristics of film
derivatives and glass-fiber laminates
of polyimide make them suitable for
multilayer printed-circuit boards
and hybrid-circuit substrates.

An experimental navigational re-
ceiver built for the Navy at Johns
Hopkins University’s Applied Phys-
ics Laboratory, Silver Spring, Md.,
offers promise that polyimide might
qualify eventually as a lower-cost,
rugged and reliable alternative to
the conventional circuit boards of
epoxy glass and hybrid substrates of
alumina.

“We like it,” declares the labora-
tory’s Robert Hicks. “It’s more eco-
nomical and, for substrates, is an
easier approach to work with than
[alumina] ceramic—especially when
an odd shape is needed.”

Hicks says the polyimide tech-
nology is being applied to other
Navy programs, including oper-

ational ones of which the details
cannot be revealed.

Johns Hopkins’ all-polyimide hy-
brid packaging scheme uses multi-
layer boards constructed with Pyra-
lux, a fairly new copper- or adhe-
sive-clad Kapton, and hybrid sub-
strates of Pyralin, a copper-clad
polyimide-glass fiber laminate. Both
materials are made by DuPont.

Normally, Pyralin is a relatively
expensive material used for high-
temperature printed-circuit boards.
But for the small areas of a hybrid
substrate, Pyralin is price-competi-
tive with the alumina material con-
ventionally used, points out Hicks.
It costs about 10¢ per square inch
compared to 10¢ to 70¢ per square
inch for alumina substrates.

According to Hicks, advantages of
either polyimide material over the
conventional epoxy glass/alumina
materials are: consistently higher
peel strengths, better resistance to
temperature, better resistance to
processing chemicals and solvents,
better dimensional stability after
etching and baking, higher resist-
ance to barrel cracking of plated-
through holes, and an ability to be
extensively reworked (hand-sol-
dered).

A disadvantage of either material
is a relatively high water absorption.

A cutaway view of one of the hy-
brid multilayer board assemblies is

New board. Different types of polyimide materials are being used for multilayer circuit boards
and hybrid-circuit substrates. Applications at present are for military programs.
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That “button” is as flat as this paper and
has the same number of moving parts: none. Touch
the photo and you'll know how easy it is to control
things with Touch-MOS™ technology.

We engineered Touch-MOS controls for the
solid-state kitchen range that does almost everything
but choose your wine for dinner. The technology is
such a logical alternative to dials, buttons, levers and
switches that we predict a very smooth future for it.

ATouch-MOS panel is waterproof. It can be
cleaned easily because the whole control panel is a
single, flat piece. It’s the “fashion breakthrough” that
many consumer products need. It will last virtually
forever. And, with fewer parts involved, it cuts your
costs of assembly, inventory and repair.

Its uses are endless, from calculators, car
instrument panels and airplane controls to
telephones, appliances and vending
machines. And Touch-MOS switching

is absolutely safe because no electrical current is
involved. (Underwriters Laboratories will vouch for
that.) By touching the glass panel, you interrupt an
electronic field temporarily. Our custom MOS/LSI
circuit responds to this and does the rest.

You should see what Touch-MOS controls can do
for the system you're working on. And we'd be very
glad to show you. Our long experience in custom
LSI design and this new touch control will really get
people turned onto your product — before the
competition makes the switch.

Just get in touch with your nearest AMI sales office.

England, Swindon, Wiltshire: Swindon 31345 ¢ France,
Vincennes: (01) 374-0090 » Italy, Milan: 29 37 45
Japan, Tokyo: (501) 2241 » West Germany,
Munich: 48 30 81 ¢ Head Office:

3800 Homestead Road, Santa Clara

A‘M l CA 95051, Phone (408) 246-0330.
®

AMERICAN MICROSYSTEMS, INC.

first in custom LSI

Touch-MOS™ is a trademark of
American Microsystems, Inc.

Electronics/June 12, 1975

Circle 37 on reader service card 37




Electronics review

shown on page 36. Instead of firing
or evaporating conductive materials
(techniques customarily used in
thin- and thick-film hybrids), the
copper-clad Pyralin substrate has its
pattern subtractively etched with a
standard dry-film resist technique.
All active and passive components
are then reflow-soldered to the cop-
per pattern of the substrate.

The multilayer board alternates
layers of photoprinted etched cop-
perclad Pyralux with layers of adhe-
sive-coated Pyralux. This assembly
is lined up, laminated, and then
heat cured.

Novel 60° funnel-shaped
through-holes are drilled in the
board. These, serving to inter-
connect layers, are then copper-
plated by an additive electroless
process. Applied Physics Laboratory
engineers have found the funnel-
like plated-hole arrangement leads
to better plating, easy inspectability
and less barrel cracking. After this
step, the Pyralin substrates are fixed
to the multilayer board with a spe-
cial adhesive, and the hybrids’ inter-
connects are wired to board pads. [J

Solid state

Nitride layer ups
|IC performance

Adding a silicon-nitride layer to an
integrated circuit can relax the stress
induced by previous processes and
greatly improve performance, ac-
cording to engineers at Nippon
Electric Co. The main improvement
they sought was higher current gain
at low current levels. This goal was
achieved, but the nitride layer also
provided other improvements, in-
cluding decreased noise and lower
transistor input offset voltages and
currents.

Operation of NEC’s industrial
linear ICs has been greatly im-
proved, not only because the abso-
lute value of the gain has been in-
creased, but also because uniformity
has been increased. This uniformity
among devices is especially impor-
tant in precision applications, such
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News briefs

Electronics R&D to increase

The electronics industries plan to increase research and development ex-
penditures by 31% in the three-year period ending in 1978, according to a
survey by the economics department of McGraw-Hill Publications Co. The
projected increase—an average of over 10% per year—is significant when
viewed alongside the more modest 6% R&D increase planned for this year
and the lack of any change in R&D spending last year. The biggest in-
creases in expenditures were being planned by manufacturers of radio and
television and of semiconductors serving the industrial electronics areas.
Overall, the industries indicate that by 1978, 25% of sales will result from
products not yet designed and developed.

Mostek second-sources Fairchild microprocessor

With full technical support from Fairchild Semiconductor, Mostek Corp. has
decided to second-source that firm's five-chip F-8 microprocessor set.
“We're taking a substantial gamble on the Fairchild part; it's got an uphill
market fight,” comments L. J. Sevin, Mostek’s president. '‘But the reason
we chose the F-8 was the demonstrated manufacturability of the product.”
Using Fairchild masks, Mostek, in Carrollton, Texas, has already obtained
functional central processing units from its first wafer lot.

Bowmar exits from calculator and watch business

Bowmar Instrument Corp., which filed for Chapter 11 protection under the
Federal Bankruptcy Act four months ago [Electronics, Feb. 10, p. 36], has
stopped producing calculators and digital watches. Bowmar says its finan-
cial condition does not permit it to make these products at a loss, adding
that it has closed its calculator and watch assembly facilities in Nogales,
Mexico, and will close its warehouse and distribution center in Nogales,
Ariz. These moves by Bowmar leave it essentially with only its Industrial
Products division, which produces light-emitting diodes, some electrome-
chanical display devices, and telecommunications test instruments.

Holmes takes over at Raytheon

D. Brainerd Holmes was elected president of Raytheon Co., Lexington,
Mass., to replace Thomas L. Phillips. Phillips was elected chairman of the
board in place of retiring Charles F. Adams and will remain chief executive
officer. As executive vice president, Holmes headed the Government Group
and Raytheon Service Co., the engineering services subsidiary.

Pulsed-laser output record claimed by Sandia

Scientists at Sandia Laboratories, Albuguerque, N.M., have produced a
4.2-kilojoule pulse of laser energy from an electron-beam-driven hydrogen-
fluoride laser, making it the most energetic pulsed laser yet reported. Pulse
widths for the laser ranged from 20 to 30 nanoseconds; peak power was
about 200 billion watts. The 4.2-kJ pulse is nearly double the previous
record pulse for a hydrogen-fluoride laser, also produced at Sandia.

IBM realigns its product development groups
IBM Corp. has realigned several of its data processing product develop-
ment activities to ‘‘strengthen the company's focus on the growing impor-
tance of communications products,” says Frank T. Cary, IBM chairman.
The former System Development division has been designated the System
Communications division to design, develop, and manufacture computer-
based communications systems and terminal products. Systems develop-
ment not related to communications has been assigned to the General
Products division, the System Products division, and the Data Processing
Product Group staff.

Advanced System Development division responsibilities for coordinating
worldwide customer requirements have been reassigned, and the division
discontinued.
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Data General announces
“the one thing that may have kept you
. from communicating with us.

support communications message
processing.

The DCU is programmable and
driven by our real-time operating
systems. So you can define your
own protocols.

“&.  Or you can use our

Data General teletypewriter
and BISYNC protocols. And
7 you can mix your protocols andline
types any way you want.

' Together with our high density 16,

Foryears, Data General hasbeenthe 8, and 2line synchronous andasyn-
company people have cometofor basic  chronous multiplexers, the DCU gives
. - communications networks. Because =~ youdirect memoryaccessfor ex-

we've always made our computers, tremely high throughput, with minimal
peripherals and software completely ~ systems overhead.
compatible with each other. And when youneed more speed
Now youcancometoDataGeneral ~and morelines, youwon'thavetothrow
.. if youwant to build big, complex out anything. You canadd onto what
. networks. you already have.
Because now we have the com- For example, you canstart off in-
munications controller board you see terfacing our multiplexers directly to

here. The DCU/50 (Data Control Unit).  the computer. Andlater on, plugin
The DCUis designedto workin the DCU.

terminal, switcher, concentrator and Which means no matter how big or

., front endsystems. Ittakes care of line small you want your network toend up,
control and all the character processing.  you can start off communicating with
Which leaves the computer freeto Data General.

DataGeneral

Data General, Route 9, Southboro, Mass. 01772 (617) 485-9100. Data General (Canada) Ltd., Ontario,
Data General Europe, 15 Rue Le Sueur, Panis 75116, France. Data General Australia, Melboume (03) 82-1361/Sydney (02) 908-1366
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SCIENCE.SCOPE

Indonesia's domestic communications satellite system -- first in the Eastern
Hemisphere =-- will be built by Hughes. It will include two satellites like
those now in service for Telesat Canada and Western Union, a master control sta-
tion, and nine earth stations (30 additional earth stations will be built by
other contractors). They will link the 5,000-island republic with telephone,
telegraph, television, and teletype service, Future plans include a national
radio network.

0il and mineral exploration crews in the Canadian wilderness can now have imme-
diate communications with company offices and families by telephone or teletype
via Telesat Canada's Anik satellites and a compact portable terminal developed
by Hughes., The terminal can be erected in four hours and operates in tempera-
tures as low as -70°F. Telesat Canada has leased five of the new mini terminals.

The National Weather Service is now testing a prototype of AFOS (Advanced Field
Operating System), its proposed $40-million all-electronic weather reporting net-
work., Key elements of AFOS are the on-site minicomputers and TV-type displays
that will replace teletypewriter and facsimile equipment. The displays feature
the Hughes Conographict™ terminal which, because of its unique ability to con-
vert contour data to conic curves, requires significantly less data than conven-
tional x-y plotting systems., This results in faster transmission and greater
capacity for the network, lower storage requirements for the terminals.

Weather maps will be transmitted 20 times faster, printed matter 30 times faster
than by present methods. The increased speed and capacity of AFOS will be par-
ticularly valuable for warnings of tornadoes, hurricanes, and floods. The Wea-
ther Service hopes to have about 275 of its offices automated by 1980.

R&D project leader needed. Responsibilities will include advanced device de-
velopment, customer interface, presentations to top management, and establish-
ing manufacturability. Must have PhD in solid-state physics or electrical en-
gineering and five years of developmental work in MOS, CMOS, bipolar, and CCDs,
with recent experience in silicon devices and integrated circuits. U,S, citi-
zenship required., Please send resume and salary history to: P.A. Schneider,
Hughes Aircraft Company, 500 Superior Avenue, Newport Beach, CA 92663. An
equal opportunity M/F employer.

A new engineering data reduction service offered by Hughes features fast prob-
lem resolution and quick turnaround times. Inputs include real-time data from
radio or telephone, analog or digital magnetic tapes, film, strip charts,
punched cards, and paper tape. Outputs include quick-look form, published
presentations, and computer tapes. For information, please call or write Bob
Margolies, 213/391-0711, Ext. 7988, Hughes Aircraft Company, Flight Test Divi-
sion, Culver City, CA 90230.

Creating a new world with electronics
s S S e e e 5

HUGHES |
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HUGHES AIRCRAFT COMPANY
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as in digital-to-analog converters
and other devices with resistor net-
works, as well as in precision oper-
ational amplifiers where the base
current must be included in calcu-
lations and thus must be controlled.

In NEC’s version of the 741 oper-
ational amplifier, voltage offset has
been reduced from typically +1 mil-
livolt to 0.1 mv. Offset current has
been also reduced, although not as
dramatically. Transistors in devices
made by the new process have also
been improved. Low-frequency
noise in the 10-100-hertz range was
reduced to about 20% of its usual
value, and popcorn noise was al-
most completely eliminated. Gener-
ation-recombination noise, caused
by lattice defects, was also reduced.

Curve. Stress in wafers is caused
by the order-of-magnitude differ-
ence between the thermal coeffi-
cients of expansion of silicon (2.5 X
10-6/°C) and silicon dioxide (3.5 X
10-7/°C). Both the silicon wafer and
the silicon-dioxide layer have the
same dimensions during processing,
but the silicon layer shrinks more
during cooling.

Consequently, the silicon-dioxide
side of the wafer ends up with larger
dimensions at room temperaiure
and is convex. The stress caused by
this uneven contraction—107 to 108
dynes/cm?—decreases minority car-
rier lifetime and degrades transistor
characteristics. Addition of the sili-
con-nitride layer, which has the
large temperature coefficient of ex-
pansion of 3.9 X 10-6/°C, on top of
the silicon dioxide tends to restore
the wafer to its original flat state.

In one experiment, a wafer with
an oxide layer had a 13-meter
radius of curvature and a surface
stress of 17 kilograms/cm?. Adding
the nitride<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>