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Converter
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Scaled for =10V DC output
Operates from *15V supplies
No external adjustments
Hermetically sealed

Output short circuit protected

Units can be altered to operate with
different L-L Voltages or frequency

Specifications

Accuracy: +1% over temperature range

Input: 11.8V, 400HZ line to line 3 wire
synchro voltage

Output impedance: less than 10 Ohms

Input impedance: 10K minimum line to line

Reference: 26V +10% 400HZ (Unit can be
altered to accommodate 115V if available
at no extra cost)

Operating temperature range: —25°C to
+85°C

Storage temperature range: —55°C to
+100°C

DC power: =15V =1% @ 75ma (approx.)

Case material: High permeability Nickel Alloy

Welght: 6 Ozs.

Size: 3.6" x 2.5" x 0.6"

There is No Substitute
for Reliability

e

GENERAL MAGNETICS, INC.

135 Bloomfield Avenue
Bloomfield. New Jersey 07003
(201) 743-2700

4 Quadrant Magnetic

Precision
Analog
Components
for Signal
Manipulation
and Function
Generation

® Radiation Hardened
Analog Multipliers
and Modulators

e Linear DC to
Synchro Converter

® Sine-Cosine to 3 Wire
Converter

®3 Wire to Linear
DC Converter

® 3 Wire to Sine-Cosine
Converter

® Sine-Cosine
Generators

® Precision
Modulators

@ Precision Analog
Multipliers

® Squaring/Square
Root Modules

® Precision Analog
Divider

® Precision A.C.

® Demodulators
® Transformers

Analog
Computing
Applications

® Trigonometric
Manipulations

® Multiplying
® Dividing

® Squaring

® Modulating

® Automatic Gain
Control

® Demodulation
® RMS Computation

® Phase Measurement

® AC Amplitude
Regulation and
Modulation

e Linearizing

® Square Rooting

® Power Measurement
®Ratio Measurement
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Product Accuracy
is +1/2% of all
readings Over Full
Temperature Range
of -55°C to +125°C

B Product accuracy is specified in %

Regulators =

Analog
Multiplier

DC x AC = AC Output

22s. 7 m
e

of reading for all output analog
voltage product points over the full
military temperature range instead
of % of full scale error giving
superior results for small values.
Linearity, product accuracy, and
zero point virtually unaffected by
temperature changes.

All units are hermetically sealed and
completely shielded from external
electric or magnetic fields.

Specifications Include:

Transfer equation: E = XY/3
X & Y input signal ranges: 0 to +3V Peak
Maximum static and dynamic product
error: 2% of point or 2 MVRMS,
whichever is greater, over entire
temperature range
Input impedance: X = 10K; Y = 10K
Full scale output: 3 VRMS
Minimum load resistance for
full scale output: 2000 ochms
Output impedance: Less than 50 ohms
X input bandwidth:
+0.5db, 0 to 200 hertz
Y input bandwidth:
+0.5db, 20 hertz to 1000 hertz
DC power: +15V unless otherwise
required @ 20 ma
Size: 1.8"” x 1.1” x 0.5"

There is No Substitute
for Reliability

el
GENERAL MAGNETICS, INC.

135 Bloomfield Avenue
Bloomfield, New Jersey 07003
(201) 743-2700




Communications and
Information Handling

Meet the talented CAST from PRD

Automation In Measurement

ELECTRONICS, INC.
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Our Computerized Automatic Systems Testers are fully integrated
hardware/software systems. They test everything well:

O analog, O radio frequency, O digital systems, O sub-assemblies,
0 modules and O circuit boards. They also provide 0 Go/No-go
end to end testing, O fault diagnosis, O data processing and trend
analysis. In short, they’re born performers.

Cost-effective performers. CAST systems are modulary designed

to permit addition or deletion of individual stimulus or measuring units,
according to your needs. Not only are they talented and

economical, they’re cooperative. They offer simplified O English
language programming, 0 self check, 0 CRT or hard copy

readout, O training and service.

Meet our CAST in a free booklet. Write: PRD Electronics, Inc.,

CAST Applications Group, 1200 Prospect Ave., Westbury, N.Y. 11590.
Or, better still, arrange an audition. Talk with one of our system
specialists at (516) 334-7810.

* Computerized Automatic Systems Tester
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" S5V@ 4 ampor 15V @ 500 ma...in 1.68”
_ FOEES il
- W,—.?‘ 3 \ :
The Model ASNTA400 delivess 5V @ 4A with regulation of
2 mv and ripple of 0.25 mv. Price, $150.

The FD15-50 provides tracking £15V @ 500 ma.
Regulation +0.1%; r'pple, 1.5 mv; price, $115.
Standard input, 105-125 VAC, 50-400 Hz.

Other single output models to 150 volts;

*12 and +15 volt duals to 1 amp. All only 1.68” thick.

: Three day shipment guaranteed.
Acopian Corp., Easton, Pa. 18042. Telephone: (215) 258-5441.
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Highlights

The cover: Displays showing now, 91

From planar gas-discharge types to liquid
crystals, the variety of displays available to-
day is greater than ever before. Each has
rather different application parameters. On
the cover, counterclockwise from bottom
right, are shown: RCA's Numitrons, H-P’s
light-emitting diodes, and three directly
viewed filament devices from Pinlites.

The battle of the 4,096-bit RAMs, 75

Over a half-dozen manufacturers of metal-
oxide semiconductors must soon finalize
designs for random-access memories of the
highest bit-density yet. A large market in
computer main memories will open up to
those who make the right design decisions.

Hardwired NC controllers give way to software, 109
Minicomputers have always been the most
flexible means of running numerically con-
trolled machine tools. Now their declining
prices also make them far more economical
than using a different hard-wired controller
for each task. This is the second article in
the series, ‘‘Minicomputers in action.”

Polysilicon-tilled notch smooths bipolar chip, 117
Etching a notch around the active elements
on a bipolar memory isolates them with little
waste space. Restoring the chip’s smooth
surface by filling in the notch then restores
simplicity of metalization.

And in the next issue . . .

Special report on discrete semiconduc-
tors...product development profile: the Intel
1103...how to select a display.
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Publisher’s letter

isplays—and how to make the

best use of the new varieties—are
the subject of the special report that
begins on page 91. There, you’ll find
a lot of details on pinpointing the
display that best fits an application’s
over-all requirements. Be it planar
gas-discharge, directly viewed fila-
ment, vacuum fluorescent, light-
emitting diode, or liquid crystal, the
pros and cons of each display type—
and the tradeoffs between them—are
presented.

Mike Riezenman, our Instrumen-
tation Editor, put together the re-
port after visiting many device
makers around the country. “One
curious thing about the display field
right now,” Riezenman says, “is the
sense of hard-driving competition
you get when you talk to the manu-
facturers of these new displays. It’s a
classic case of ‘ours is best, theirs is
no good.””

“But what makes the cutthroat
competition so curious,” he adds, “is
that it’s a sellers’ market. Some
companies have already sold out
their full capacity for the rest of the
year, backlogs in some devices are
six months long, and for one of the
displays quantity sales in the U.S.
won’t start till fall.”

“Behind it all is a remarkable en-
thusiasm, brought about largely by
the seemingly insatiable demands of
the electronic calculator market.
And with the watch and clock mar-
ket beginning to open, it’s no won-
der they are enthusiastic.”

peaking of backlogs, sometimes
what isn’t is just as big a story as
what is. Take, for example, the
Probing the News story on page 79.
It examines what has become a new
problem for electronics suppliers

and vendors alike: a shortage of de-
vices ranging from discrete parts to
transistor-transistor logic. In some
cases, delivery delays of a year have
been reported—a stretchout that
would have been incredible a mere
six months ago.

In case anyone still doubts that
time whizzes by in electronics, con-
sider the case of one executive who
remembers wistfully when his com-
pany could deliver an order for a
million resistors in 48 hours. To
him, those were the good old days.
How long ago were they? Why, last
summer.

t has become a tradition with us
each year during IEEE week in
New York to invite product plan-
ners from Texas Instruments to up-
date our staff on Tr’s latest views of
the semiconductor market. The
story that resulted from this year’s
“technology update” appears on
page 82 and represents the com-
bined efforts of several staffers to
pick out the trends TI is tracking
most closely.

Eight planners made presenta-
tions this year on topics ranging
from a general market overview to
specific product lines, such as ICs,
power semiconductors, small-signal
discrete products, and optoelectron-
ics.

We believe that this inter-
pretation by an industry leader will
help crystalize for you, as it did for
us, what’s happening in an explod-
ing semiconductor growth period.
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Apnt 12, 1973 Volume 46, Number 8
90,488 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, ion and 9 Electron-
ics. McGraw-Hill Building, 1221 Avenue of the Amencas, New York,
N.Y. 10020. Telephone (212) 997-1221. Teletype TWX N.Y. 710-581-
5234. Cable address: MCGRAWHILLN Y

Officers of the McGraw-Hill Publications Company John R Emery,
President; J. Elton Tuohig, Senior Vice President—Services: Donald B.
Gridiey, Group Vice President; Vice Presidents: Ralph Blackbum, Cir-
culation; John R. Callaham, Editorial; John B. Hoglund, Controlier; Da-
vid G. Jensen, Manufacturing; Jerome D. Luntz, Planning & Develop-
ment; Joseph C. Page, Marketing.

Officers of the Corporation: Shetton Fisher, President; Walace F.
Traendly, Group President, McGraw-Hill Publications Company and
McGraw-Hill Intormations Systems Company. John J. Cooke, Senior
Vice Presidert and Secretary; Ralph J. Webb, Treasurer

Subscriptions limited o persons with active, i 5 i
responsibility in electronics technology. Publisher reserves the right to
reject L . No ipth 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 $8.00 one year, $12.00 two
years, $16.00 three years: all other countries $25 00 per year, except
Japan $50.00 per year and Brazil $40.00 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:
United States and possessions and Canada, $1.00; all other countries,

75.

Title regi n US Patent Office; Copyright @973 by McGraw-
Hill, Inc. Al rights reserved The contents of this publication may not be
reproduced either in whole or in pant without the consent of copynght
owner.

Subscnbers: The publisher, upon wnitten request to our New York of-
fice from any subscrber, agrees to refund that part of the subscription
price applying to copres not yet mailed. Please send change of address
notices or p to F ger; on orders to
Circulation Manager, Electronics, a address below. Change of address
notices should provide old as well as new address, including postal zip
code number If possible, attach address label from recent issue. Allow
one month for change 10 become effective

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

Electronics/April 12, 1973



If you want to maintain
a stabilized current into an
unstabilized load, look into
KEPCO
OPS

m B [ ]
'tl 2 Yaldsl YaXeo) Pn. \ Il \llr= - N

a very special class of powe’r
supply for your very special need.
There are ten different groups of

‘aPs|ranging from 10 watts
to a kilowatt; low voltage modules
to 5000 volt supplies ==

OPS IV &V models will stabilize currents
from 0-10 amperes into a 6-volt load, or C-1
ampere into a 100-volt load. Moreover, they’ll re-
cover in microseconds to the current you've set!
If you want to set a new current — or a voltage —
the OPS will do that in microseconds, too. They’ve
got no big output capacitor to slow things down

and 100W power classes,

or to dump energy unexpectedly into your sensi- :
. . . . . . p automatic crossover, voltage
tive circuits, yet ripple and noise is under 0.01%. \ and current stabilization.

OPS Groups IV & V
comprise 14 different
models in the 50W

Ask your Kepco man for details about the special Kepco OPS. If you don’t know who he is,
call (212) 461-7000 collect or write Dept. EQ-14 and we will be glad to direct you to the
most exciting power supplies on the scene.

KEPCO.

KEPCO, INC. » 131-38 SANFORD AVENUE e FLUSHING, N.Y. 11352 « (212) 461-7000 » TWX # 710-582-2631 e« Cable: KEPCOPOWER NEWYORK
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When You Buy a Power Supply,
Why Not Get the Best?

MFG SER NO
MFG PART NO
MFG MOOEL

INPUT TRANSIENTS 60V
INPUT TERM +
ouTPUT

MAX BASE TEMP

MAX BASE TEMP

28 VDC to DC 28 VDC to 400 A 400 Az 10 DC
(55,463 His.) (61,387 Hrs.) (56,148 Hrs.)
Model C95D Model 53D Model W5D

Abbott’s New Hi-Performance Modules

are designed to eperate in the strin-
gent cnvironment required by aero-
space systems — (per MIL-E-5100K
or MIL-E-5272C) and MIL-STD-
461 for electromagnetic interference.

RELIABILITY — MTBF (mean time
between failures) as calculated in
the MIL-HDBK-217 handbook can
be expected in excess of 50,000
hours at 100°C for all of these
power modules. The hours listed
under the photos above are the
MTBF figures for cach of the
models shown. Additional informa-
tion on tvpical MTBF’s for our
other models can be obtained by
phoning or writing to us at the
address below.

QUALITY CONTROL — High relia-
bility can only be obtained through
high quality control. Only the high-
est quality components are used in
the construction of the Abbott
power module. Each unit is tested
no less than 47 times as it passes
through our factory during fabrica-
tion — tests which include the seru-

tinizing of the power module and
all of its component parts by our
experienced inspectors.

NEW CATALOG—Uscful data is con-
tained in the new Abbott Catalog.
It inclndes a discussion of thermal
considerations using heat sinks and
air convection, a description of
optional featnres, a discussion of
environmental testing, clectromag-
netic interference and  operating
hints.

WIDE RANGE OF OUTPUTS — The
Abbott line of power modules
includes output voltages from 5.0
volts DC to 3,650 volts DC with
output currents from 2 milliamperes
to 20 amperes. Over 3000 models
are listed with prices in the new
Abbott Catalog with various inputs:

60~ to DC, Regulated

400~ to DC, Regulated

28 VDC to DC, Regulated

28 VDC to 400, 1 or 3¢

24 VDC 1o 6045, 14

Please see pages 930 to 949 of your 1970.71 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
for complete informotion on Abbott modules.

Send for our new 68 puge FREE catalog.

LABORATORIES,

5200 W. Jefferson Blvd./Los Angeles 90016
(213) 936-8185 Cable ABTLABS

6 Circle € on reader service card

abbott NIFTTIEICTE

INCORPORATED

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

|

Readers comment

Pushdown stack rises again

To the Editor: The article by Rod
Burns and Don Savitt. ““Micro-
programing. stack architecture ease
minicomputer programer’s burden.”
[Feb. 15, p. 95] contains a customary
but inappropriate sample of logic in
a conventional single-register ma-
chine (Fig. 4).

If the example were rewritten as

LOAD C
ADD D
STORE TEMPORARY
LOAD A
SUBTRACT B
DIVIDE TEMPORARY
STORE X

then the advantage of stack logic
seems to disappear. Most pro-
gramers and many compilers would
implement the example in this way.
The rewritten example is still about
8% longer than for the stack ma-
chine: the execution time advantage
may lie with the conventional ma-
chine. depending on the depth of
electronic registers at the top of the
stack.

Stack logic is indeed often highly
advantageous. but I don’t believe 1
have ever seen it clearly illustrated
in a popular technical magazine.

L. C. Corey

Mitre Corp.

Bedford. Mass.

® The authors reply: Mr. Corey is

correct. The examples were stacked

in favor of the stack computer by uti-

lizing a simple left-to-right expres-

sion compiler. More complex com-

pilers could produce better code. Mr.

Corev has shown how object code for

a division operation might be more
effectively rearranged.

But if the variables A. B, C, and D
were themselves expressions, the com-
piler would become more complex.
While compilers for large computers
do perform complex optimizations,
most compilers on small computers
do not. One of the beauties of the
stack architecture is the elimination
of the need for some clusses of opti-
mization.

Also. while the stack computer ex-
cels in generalized expression-pro-
cessing, it is also advantageous in
other functions that are more difficult
to illustrate. With regard to the exe-
cution-time advantage. Mr. Corey’s

Electronics/April 12, 1973



Save 37 weeks
on your next microwave
amplifier design-
with MICroAMPs

Send for this. Read it. You’ll be convinced.

OK, convince me. Send your data and application:: booklet on
TRW MICroAMPs. Show me how input matching can help my
broadband design go from paper to hardware in just 2 weeks.

Name Title

Address

City State 2ip

Clip couponand mail toSalesManager, TRW Semiconductors,an
Electronic Component Divisionof TRW Inc., 14520 Aviation Blvd.,
Lawndale, Ca.90260. If you can’t wait, phone: (213) 679-4561.

-
|

|

|

|

|

|

|

| Company
|

|

|

|

|

|

|

|

-

TRMW sevmiconoucTors
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A NEW
MULTI-CIRCUIT SWITCH
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14 CIRCUIT ARRANGEMENTS!

Series 6900 T-Bar® Pluggable
“Switching Modules’ for wire-wrap.
24, 36, 48, 52, 60, 72 circuit
combinations, for data or power
level ratings. More reliable, yet
competitive with solid state and
reed relay line switches. Less than
$2 per line switched.

Mates with standard card edge
connectors in 5% ” high card cages.
Proven in automatic test,
instrumentation, data-processing
and communications systems.

Write or phone today for complete
literature and prices.

SWilching

TBar Comnongnis

DIVISION
INCORPORATED

SWITCHING TECHNOLOBY

141 Danbury Road, Wilton, Connecticut 06897
Telephone: 203/762-8351
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Readers comment

example requires seven memory dc-
cesses for data. while the stuck-com-
puter example requires only five.

More on the stack

To the Editor: We concur with the
authors’ contention that stack hard-
ware does ease minicomputer pro-
graming: however. the example
chosen was unfortunate. The real
advantage of stack architecture is in
interrupt handling and nested sub-
routines. Ronald E. West
Arun Sheth

Honceywell Inc.

Denver. Colo.

Acronyms accumulate

To the Editor: The recent addition
of cCD (charge-coupled devices) to
the growing list of acronyms for
clectronic systems and products
lcads me to inquire if it isn’t time to
halt this growth of abbreviations. If
the proliferation continues at the
rate now prevailing. we mayv soon be
lost in a wilderness of letters exceed-
ing that of Government agencies.
Julian Loebenstein
General Instrument Corp.
Hicksville. N. Y.

Bandwidths changed

To the Editor: A couple of minor
typographical errors crept into my
Enginecr’s notebook. “Filter band-
width nomograph gives sweep-rate
limits,” [March 1. p.102]. The sweep
width for both examples should
have been 70 kHz instead of 7 kHz,
as stated for the 41-Hz sweep rate.
The entire numerator of the right-
hand side of the bandwidth equa-
tion should have been under a
square-root sign.  Roger T. Stevens
The Mitre Corp.

McLean. Va.

Correction

In “Minicomputers go into action in
a myriad of applications.” [March
29. p. 73]. sales of minicomputer-
based data-processing svstems
priced below $50.000 should have
been projected at $418 million for
this vear. compared with $333 mil-
lion in 1972. In 1976, sales in this
category are projected at $802 mil-
lion a year. The corresponding fig-
ures printed were erroneous.

Electronics/April 12,1973
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TO SAVE MONEY ON
OEM D.C. POWEI




And it doesn’t make any difference whether your re- multiple output configurations. Ideally suited for computer,
quirements are ones, dozens, hundreds or thousands, peripheral, instrument and test equipment applications.
Powertec’'s open case D.C. power supplies can save you Our production quantity buys of computer and military grade
money. Plus you get Powertec's quality performance at full components, used throughout our OEM series, insure top
ratings, lowest cost and 24 hour delivery from stock. quaiity‘and reliable performance at the lowest possible
prices in the industry. We build with proven "‘no frills” de-
Powertec continues to increase its lead in the design and signs, solid engineering and production competence backed
production of open case OEM D.C. power supplies. We offer  up by proven warranty and customer satisfaction.

10 case sizes, 128 output voltage combinations in single or  Spec Powertec, Powertec delivers. .. More power to you!

SINGLE OUTPUT MODELS

Model -(?)_7 -(15) :(24) Unit=**
Number — pepth  width  Height | 5V 6V 12V 15V | 18V 20v  2aV| Price
28- 400 487 162 | 3A 25A | 15A 13A | 10A 10A 10A %29,00
2C- 487 562 250 | 6A 5A | 30A 28 | 20a 23A 234 549,00
20- 487 900 275 | 12A  10A | 65A 60A | 45A 50A 50A 979,00
2E- 487 1675 487 |25A 23A | 15 14A | 10A  12a 1A | STH9.00
2F= 1000 1675 487 | 50A  46A | 30A  28A | 20 24 227 | S 22900
2G- 1538 1675 487 | 75A  68A | 45A  42a | 30A 36A 33A| *299.00

¢ REGULATION: Line * .1% e O.L. PROTECTION: Current limit/foldback

Load = 1% ¢ RESPONSE: 50usec typical
e INPUT: 115 VAC % 10V.47-63Hz e TEMPERATURE: 0°C to 40°C derated to 71°C

e RIPPLE: 1mv RMS (5 & 15V), 3mv RMS (24V)

OPTIONAL OVP: All Models

¢ ALL MODELS ARE U.L.LISTED -«
MULTIPLE OUTPUT MODELS

e OUTPUT POWER N
NUMBER OUTPUT 1 OUTPUT #2 OUTPUT ¢3 PRICE
2K 2K15D-1.3 | +12V, 1.5A or +15V, 1.3A —12V, 1.5A or —15V, 1.3A NA
. * 2K5D-3.0 5V, 3.0A or 6V, 2.5A 5v, 3.0A or 6V, 2.5A NA
DUAL Depth: 2.50
Width: 7.87 °* 2K5, 15D 5V, 3.0A or 6V, 2.5A 12V, 1.5A or 15V, 1.3A NA o
OUTPUT peight:4.00 * 2K5,24D 5V. 3.0A or 6V, 2.5A | 18V, 1.0A or 20V, 1.0A or 24V, 1.0A NA
2L 2L15D-2.8 | +12V, 3.0A or + 15V, 2.8A —12V, 3.0A or — 15V, 2.8A NA
DUAL  Depth: 2.75 " 2L5D-6.0 5V, 6.0A or 6V, 5.0A 5V,6.0A or 6V, 5.0A NA S °°
Width: 638 * 2L5, 15D 5V, 6.0A or 6V, 5.0A 12V, 3.0A or 15V, 2.8A NA ®
OUTPUT T Heighi: 4.88 - 215, 24D 5V. 6.0A or 6V, 5.0A | 18V, 2.0A or 20V, 2.3A or 24V, 2.3A NA
2R 2R-70T 412V, 1.5A or +15V, 1.3A —12V, 1.5A or —15V, 1.3A 5V, 6.0A or 6V, 5.0A
TRIPLE Depth: 2.87 °2R-72T 5V, 3.0A or 6V, 2.5A 12V, 1.5A or 15V, 1.3A 5V, 6.0A or 6V, 5.0A s
Width: 11.00 * 2R-74T 5V, 3.0A or 6V, 2.5A | 18V, 1.0A or 20V, 1.0A or 24V, 1.0A [ 5V, 6.0A or 6V, 5.0A ®
OUTPUT Heignt: a88 - 2R-76T 12v. 1.5A or 15V, 1.3A | 18V, 1.0A or 20V, 1.0A or 24V, 1.0A | 5V. 6.0A or 6V, 5.0A
28 25-140T +12V, 3.0A or +15V, 2.8A —12V. 3.0A or —15V, 2.8A 5V, 12A or 6V, 8.0A
TRIPLE Depth: 400 ° 25-142T 5V, 6.0A or 6V, 5.0A 12V, 3.0A or 15V, 2.8A 5V, 12A or 6V, 8.0A SI °°
OUTPUT Width: 15.00 * 25-144T 5V, 6.0A or 6V, 5.0A 18V, 2.0A or 20V, 2.3A or 24V, 2.3A 5V, 12A or 6V, 8.0A o
Height: 4.88 * 25-146T 12V, 3.0A or 15V, 2.8A | 18V, 2.0A or 20V, 2.3A or 24V, 2.3A | 5V. 12A or 6V, 8.0A
— - - —1 — S - — —

All outputs can be connected in any common configuration. Other voltages and currents available, consult factory for price and deiivery.
* Non-stocked. ** Contact factory for quantity discounts at 25, 50, 100 units and others.

If you don’t see the exact model on the chart, we'll build an Write for Powertec’s new 44 page catalog and you'll find
OEM from stocked sub assemblies in any voltage/current  a lot more than 128 ways to save money and solve all your
combination, Let us know and we'll quote within 24 hours  power supply problems.

Stay within the same size and power rating and the price .

won't change.

POWERTEC INC. an Airtronics Subsidiary
9168 DeSoto Ave., Chatsworth, California 91311 » (213) 882-0004 « TWX (910) 494-2092

RTEC
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How do you become a top military
RF power transistor supplier?



It takes guts.

With us, it means outdoing yourself. Pro-
viding the ultimate in power at HF,
VHF and UHF. Just last year our
BM8B0-28 monolithic chipdelivered
a guaranteed 80 Watts at 200
MHz. Now we have devel-
oped the $150-28- -over
two times larger with
twice the power
of its prede-
cessor. And it
dissipates over

400 Watts.
All of our VHF and
UHFdevicesare designed
and characterized for easy
broadbanding. With appli-
cations assistance and circuit

«1& schematics available in every fre-

: quency range. We make them
= easy to use.

. Since day one, we have
kept ahead of the power
transistor state of the art.
It's vital when you're
powering ECM, telemetry and point-to-

point systems for the military. Or satisfying the hunger

of the biggest aircraft radios.

All CTC products are capable of working into severe

load mismatches. And all our high power transistors

are emitter ballastedthey can be operated in Class

A, B, or C. Which helps to make them easier to design

around.

Reliability? Our exclusive, long-life metal system and

glass passivation set the norms for reliability in our field.

Hermetically sealed of course. For in military, it's not

only guts, but guts you can count on.

You're ahead when you specify CTC. For complete in-

formation and product now, write or call.

w

225—400 MHz
CM75-28

CM20-28  CM40-28

1w 300 W

Communications Transistor Corporation, 301 Industrial Way, San Carlos, California 94070 (415) 591-8921
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INDUSTRY'S

BEST
DELIVERY!

MINIATURE
ROTARY
SWITCHES

Any catalog item
ONE WEEK (ARO)
(up to 1,000
pieces!)

WIRE-WOUND
RESISTORS

PRECISION
WIRE-WOUND
RESISTORS

Tolerances through
£.01%

3 WEEK DE-
LIVERY!

(up to 1,000

pieces per line
item!)

POWER
WIRE-WOUND
RESISTORS

6-8 WEEKS DE-
LIVERY (upto
10,000 pieces
per line item!)

WRITE, WIRE OR PHONE

FOR IMMEDIATE ATTENTION

ELECTRONICS, INC.
700 South 21st Street
Irvington, New Jersey 07111

Telephone:
(201) 374-3311

TWX:
(710) 999-5511

14
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Burns takes the long view
of Burr-Brown's technologies

“In the ’60s,” says Jim Burns, new
vice president and general manager
of Burr-Brown Research Corp.,
“you could run an electronics com-
pany like a grocery store, making
things and putting them on the
shelf. But in the *70s and '80s, you
won’t survive unless you take a
longer-range view.”

Burns is now bringing that kind
of longer-range view to the Tucson,
Ariz., company, which has been best
known as an operational-amplifier
company, but which is now chang-
ing rapidly as it adds new products,
goes after new markets, and re-
vamps its manufacturing structure.
Burns will seek product opportu-
nities that meld the company’s new
and varied technologies—thin- and
thick-film hybrids and monolothic
ICs—with its traditional discrete
product line.

Burns, 43, joined the firm two
years ago after managing Moto-
rola’s linear-circuits marketing. His
first job, as director of new business
development, was to extend Burr-
Brown’s relatively limited tech-
nological base. One result was the
acquisition of Sloan Micro-
electronics, adding thin-film and
monolithic capability.

What’s to come? Next, as director
of marketing, Burns identified the
markets and products Burr-Brown
should pursue, with emphasis on the
industrial and process-control fields.
For the future, he has his eye on
subsystems with their higher com-
plexity, as well as increased down-
ward integration into components.
For example, the firm will introduce
a complete, inexpensive, monolithic
8-bit digital-to-analog converter be-
fore the end of the year and will in-
troduce its first subsystem in May.

As general manager, Burns is now
also out to improve productivity.
Burr-Brown has concentrated on
high-priced, low-volume parts, but
now is introducing products with
higher-volume potential. “If we’re
to fuel a 25% growth rate—our
goal—we have to have a lower cost
structure.”

~
3 e
To survive, Jim Burns says electronics firms
must expand their technological base to sur-
vive in the '70s and '80s.

He points out that in a year the
company has redirected its plans so
that almost all products being devel-
oped use monolithic or hybrid tech-
nology.

All this leaves Burns little time for
outside interests, but he does get in
a little hiking and fishing and jogs
every morning to stay in shape.
With his wife and four boys, he lives
in an area of Tucson rugged enough
to force him to commute to work via
one of the four-wheel-drive pickups.

Hartke expects KSW to profit
from defunct KEV's errors

Rarely does a survivor from a bank-
rupt firm get an opportunity to re-
enter the same field, but Jerome L.
Hartke is the exception. As presi-
dent of the infant KSW Electronics
Inc., he is once more marketing ion-
implanted diodes, but this time, he
pledges to avoid the errors of his
former employer, KEV Electronics.
Hartke should be able to run his
own show. He managed KEV’s semi-
conductor division and earlier led
semiconductor research at the
Xerox Corp. At High Voltage Engi-
neering, he performed some of the
earliest ion-implantation work. He
even studied for his doctorate under
Nobel laureate John Bardeen, one
of the inventors of the transistor.
Now defunct, KEV was formed
just before the recession of the early
1970s. But, KEV spread itself too
thin, says Hartke. Expenses ate into
cash as the company successively
developed lines of implanted micro-
wave and electro-optical semicon-
ductors, and then invested more in
ion-implantation equipment. But
even during the darkest periods,
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We've developed
more than 50 custom ICs
in the last 18 months

More than 50 times in the last 18 months, customers have
brought us IC problems that couldn’t be solved with stand-
ard circuits. In every case we've developed a custom circuit
that filled the bill. Our circuits are now in TV sets, watches
and clocks, electronic organs, calculators, automobiles, of-
fice copiers and a host of other applications. We've delivered
samples in as little as 8 weeks ARO; few problems have
required more than 20 weeks to solution. Shouldn’t a semi-
conductor company with a record like that get a shot at your
custom circuit requirement?

We're doers, not talkers!

nductors

ITT Semiconductors is a division of International Telephone and Telegraph Corporation, 3301 Electronics Way, West Palm Beach, Florida 33407. Phone 305/842-2411.
Factories in West Palm Beach, Florida s Lawrence, Massachusetts ¢ Footscray, England e Colmar, France o Freiburg, Germany e Cascais, Portugal ¢ Sydney, Australia.
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Capacitors
fnr electronic equlpment
and for stringent

requirements <>

Metallized-Miniature types -
Polyester/polycarbonate
dielectric.

The newly developed capacitors are the answer
to improving the reliability of your equipment.
Please send for the latest technical catalogue
WILHELM WESTERMANN Spezialfabrik fiir Kondensatoren

Augusta-Anlage 56 - P.O.Box 2345 - D-68 Mannheim 1
Fed. Rep. of Germany - Tel.: (621) 4080 12

WIMA
| MKS 4
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says Hartke, his semiconductor
manufacturing division broke even
or made money. Hence his resolve
to get back into the business.

After finding financial backing,
Hartke purchased the assets of lon
Physics, three implanting accelera-
tors, large amounts of semicon-
ductor research and plant equip-

lon implanter. Jerry Hartke, head of KSW

looks to technical skill, awareness of cus-
tomer needs, and smart marketing.

ment, and 11 of the earliest patents
issued on ion implantation.

Moving in. “Instead of moving
the assets out, we moved into the as-
sets,” says Hartke, referring to his
new company’s location in former
Ion Physics plant space in Bur-
lington, Mass. Hartke says that
KsW’s range of custom implantation
skills may be among the widest in
the industry. Its three machines of-
fer a voltage range from 100 kilo-
electronvolts to 2 megaelectronvolts
at currents from | microampere to
several milliamperes. Also KSW can
implant more than 20 “exotic” ions.

KSW will move in response to
client needs. Hartke says, “we have
several hundred standard products
already gained through purchase of
KEV’s masks, but we aren’t moving
further until we have identified pay-
ing products and customers.”

The same conservatism is re-
flected in KSW’s pricing. “There will
be no loss leaders or missionary
product lines here,” says Hartke.
“We will be geared to customer
needs.”

Electronics/April 12,1973
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New low-cost way to
generate basic waveforms

Square, triangle or sine waves—new signal
source provides all three

Don’t be fooled by small size or
low price—the 3311A function
generator has sine, square, triangle
and positive pulse outputs, plus
many features not generally found
in low-cost instruments. A TTL-
compatible pulse output provides
current sinking for up to 20 loads,
and an external VCO input is
provided for phase-locked loop FM
and swept-frequency applications.

Merely push a button to select
the frequency, from 0.1 Hz to
1 MHz. Dial accuracy is +5% of full
scale. A variable attenuator adjusts
the output over > 30 dB range.
Pulse risetime is better than 25 ns,
so the 3311A can be used to clock
logic breadboards or to synchronize
signals.

To learn more, check E on the HP
Reply Card.



Graphic plotter enhances
your time-share terminal

Using data directly from a time-
sharing terminal, the HP 7200A
graphic plotter draws points,
irregular curves, circles, straight
lines, ellipses, contours, bar graphs
and pie charts. Now, you can quickly
review a graphical solution to your
problem instead of interpreting long
lists of numbers or wrestling with
bulky printouts. And no special
software is required; you can use
either BASIC or FORTRAN source
language.

The plotter accepts standard EIA
ASCIl inputs from the teleprinter
and draws vectors between the
points to form smooth curves.
Graphs may be any size up to 11 by

A graph is often more
useful, easier to
understand and easier
to interpret than long
lists of numbers.

17 inches (28 by 43 cm). Static
accuracy is +0.015 in. (+0.38 cm),

and resolution is 1 in 10,000. HP
utility routines are available to
handle scaling, axis and curve
generation, curve synthesis,
formatting, coordinate transforma-
tion, and contour mapping (including
three-dimensional plotting).

A picture may well be worth a
thousand numbers. If you already
have a time-share system and
terminals, the cost of adding plotter
capability is minimal .

For more information on the 7200A
plotter, check N on the HP Reply
Card.

Send for this useful
microwave catalog

A new 64-page catalog features

COAXIAL AND WAVEGUIDE 3
N

MEASUREMENT ACCESSORIES

our extensive selection of precision
coaxial and waveguide instrumenta-
tion. Complete specifications are
presented for such items as:

Directional couplers
Slotted-line equipment
Attenuators

Frequency meters
Detectors

Mixers

Filters

Modulators
Terminations

This book lists all the hardware you
might need to make accurate
microwave measurements.

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

New OEM recorder offers
more than 50 options

You can customize this strip-chart recorder
by choosing the speed, frequency, span,
etc. that are right for your application.

Now, there’s a two-pen strip-chart
recorder truly designed for OEMs.
It starts with a durable mainframe,
10-inch (25 cm) writing width,
modular construction with plug-in
PC boards for easy servicing, and a
trouble-free servo system that
doesn’t use gears or clutches.
Instead, the pens are driven by a
plastic belt that's quieter and more
reliable than conventional servo
systems, Recorder response time is
< 0.5 sec., and accuracy is $0.2% of
full scale.

You take over from there and
select what you need from over 50
options. Choose one of six chart
speeds from 6 in. (15 cm) per
minute to 1in. (2.5 cm) per hour.
And you're not limited to just one
speed; choose two, four or eight.
Both 50 Hz and 60 Hz recorders are
available. One of six input spans
from 1 mV to 100 V on each chanrel
may be specified. Other options
include remote controls, chart
on-off, pen lift, retransmitting
potentiometer, limit switches, and
a rear control connector.

To learn more, check M on the HP
Reply Card.
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New RF spectrum analyzer
is low cost, easy to use

Economy is now coupled with
high performance in the new
HP 8558B spectrum analyzer—an
oscilloscope plug-in that makes
accurate measurements over a 0.1
to 1500 MHz frequency range. It's
extremely easy to operate; most
measurements are made using only
these three controls:
® Tuning—Set the center or
“start-of-sweep’’ frequency which is

displayed on the 3'2 digit LED readout.

® Frequency Span—Examine
frequency sweeps as wide as
1000 MHz and as narrow as 50 kHz.
The analyzer automatically selects
optimum sweep time and resolution
bandwidth. If required, you can
easily override the automatic
function to select any combination
of sweep time and resolution. With
bandwidths from 1 kHz to 3 MHz,
you can resolve close signals,
analyze pulsed RF, and recover
complex modulation.
¢ Reference Level (amplitude
control)—Measure the absolute
power level of displayed signals from
-115 dBm to +30 dBm. The control
also indicates maximum and
optimum input signal levels for 70 dB
spurious-free display. This minimizes
the chance of erroneous
measurements or overload damage.
You can use the 8558B spectrum
analyzer with any HP 180 series
oscilloscope. The 182A scope, with
a large 10 by 13 cm. CRT display, is
ideally suited for bench use; while
the 181A scope, with variable
persistence and storage CRT, is
useful for high-resolution analyses
and signal comparisons.

For more information, check P on
the HP Reply Card.
Make wide range frequency-domain

measurements with the new 85588 RF
spectrum analyzer

HEWLET leg PACKARD MEASUREMENT NEWS

Police search vast data files
quickly with an HP computer

The patrolman radios a description back to
headqguarters.

The computer flips through its file of
offenders and identifies the susoect

The Oakland, Califorria, police
department has a new ‘“detective” —
a low-cost HP 2120A disc operating
system. The computer svstem helps
identify criminals by comparing
known physical characteristics and
methods of committing crimes with
information in police arrest files.
The system can identify the vehicle
involved in a crime—given a partial
license number and the automobile
make, model, year or color. It also
matches fingerprints found at the
scene of a crime with those on file.
A fingerprint search that used to
take 4 to 5 hours is now completed
in only 15 or 20 minutes with the
HP system.

The computer interfaces with two
microfiche viewers. One displays
phaotographs so that police and
witnesses can identify offenders; the

Later, a fingerprint search is pe~*

“med

other displays fingerprints. During
the first few weeks of testing,

eight burglars were identified and
arrested through computer-directed
fingerprint searches, while six
robbery suspects were identified
from photos.

You don't have to be a law
enforcement agency to have the
same problems that the Oakland
police did: voluminous files,
inadequate information retrieval,
and time-consuming manual
search techniques when you need
the answer immediately. The
solution: an HP disc operating
system that holds vast amounts of
data, automatically analyzes it, and
presents the information in seconds
rather than hours.

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



The HP-35: a better

solve

way to

problems like these

Are you still using vour old college

slide rule? Step up to an HP-35,
the 9 ounce computer calculator
that handles logarithms, exponents
and trigonometric functions within
seconds. Four registers and a solid-
state memory hold intermediate
solutions to problems, then
automatically bring them back later
for further processing. Answers are
shown to ten significant digits.

Just for the fun of it, we
compared the HP-35 with a slide
rule. Here are two problems that
show the relative time advantage
and the significant advantage of
greater accuracy.

Problem 1: Collection solid angle
from a point source.

HP-35 solution:
2.5 ¢ 10,3000 0x 1 (33 (we) T2 o) G174
2 () 7 G —m. 1772825509

Slide rule solution: /7

Time on the HP-35: 20 seconds
Time on slide rule: 3 minutes,
15 seconds

Problem 2: Great circle distance
between San Francisco and Miami

Q= 60ARE (a0 [Codbavdc + donb savC &ﬂA]

b
SAN FRANEISCO Yo,
376N MIAMI
124w @ \ 257N

2o.l°w

b= 90-37.6 = 524°
C>90-257 = 64,30
A=1224-70.1= 42.3°

HP-35 solution:

52.4 cos 64.3 cos|(X 52.4 3)64.3 s X

42.3 cos' [ x + ‘arc cos 60 x ~w= 2254,093016

Slide rule solution: 2255 »am.

Time on HP-35: 65 seconds
Time on slide rule: 5 minutes

The HP-35 consistently performed
computations in 10%-20% of the
“slide rule time.” fsn’t your time
worth it?

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

Three in one: counter,
D/A converter, DMM

A multimeter and a D/A converter are the
most recent in a growing line of “snap-on”
modules for the 5300 counter

When is a counter more than a
counter? When it's a multimeter
and a digital-to-analog converter as
well. Now, you can get two new
snap-on modules—a five-digit
multimeter and a D/A converter—
to increase the versatility of HP's
5300 Measuring System. Time
interval and frequency (10, 50 or
525 MHz) modules and a battery
pack are also available.

The 5306A multimeter module
measures frequency to 10 MHz;
ac and dc voltage, from 1 mV to
> 99V; and resistance, from 0.11)
to 10 M(). Accuracy depends on
what and where you are measuring;
for example, accuracy of the lower
dc ranges is 0.03% of reading +0.003%
of scale. Two sample rates let you
trade off between speed and
resolution.

The 5311A D/A converter fits
between the counter display and
any function module. You can
make expanded-scale analog
recordings of frequency, period,
time interval, ratio, dc and ac volts,
or ohms.

There’s more. Check K on the HP
Reply Card.




Cesium beam standard now
more accurate than ever

The HP cesium beam standard
has long been recognized as the
world’s most accurate commercial
instrument. Now, the 5061A cesium
beam primary frequency/time
standard is even more accurate—
+7 parts in 102 —thanks to a new
optional high-performance tube that
took five years to develop.

Short-term stability of the 5061A
was 15 x 10 -1 (1 sec. average);
the new tube improves that
stability by a factor of ten. It's the
only instrument with the long-term
stability of a primary standard and
the excellent short-term stability
associated with rubidium standards.

We've also further improved
immunity to the effects of external
magnetic fields and reduced
sensitivity to acceleration, vibration,
rotation and temperature change.
No wonder HP’s cesium beam
standards are used for navigation,
communications, and tracking
satellites.

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

Multi-faceted new tape drive for
OEM and end-user alike

The versatile 7970E tape drive
features fast data transfer
—up to 72,000 characters/second

HP's new digital magnetic tape
drive can handle virtually any
recording problem—208, 556 or 800
cpi NRZI; any speed from 25 to
45 ips; or 1600 cpi phase-encoded
recording that is ANSI/IBM
compatible. You get 7 and 9 track,
multi-density, NRZI and PE
capability—alt in one read-only
tape drive, mode! 7970E.

The 7970E is simple, reliable, and
accurate. There are no gears, belts,
or complex linkages. Direct drive
motors handle the tape precisely
and gently. Yet, all major transport
assemblies are easily accessible for
service, and all data electronics are

on plug-in cards. Many of these
features are usually found only in
higher priced and more complex
tape drives.

For the end-user, complete 7970E
subsystems include the tape drive,
interface controller, and all
software required for operation
with either HP 2100 or 3000 series
computers. For the OEM, several
configurations and options
customize the tape drive to any
application. (OEM discounts are
available.)

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



New bit error rate test set
for digital communications

Besides testing PCM equipment, the
3760A/3761A tests computer memories,
disc storage, digital recorders, and high
speed logic circuits.

Now, there’s a new bit-error-rate
test set to check the performance
of digital communications systems,
particularly those that use pulse-
code-modulation. The test system
consists of a 3760A data generator
and a 3761A error detector. Using
psuedo random binary sequences

(PRBS) with bit-by-bit comparison,
the system measures bit error rate
and total error count at rates from
1.5 to 150 megabits/sec. The bit error
rate is automatically ranged on the
LED readout, and the test set catches
both random and systematic errors.
It's extremely flexible. Data and
clock outputs and their complements
have adjustable levels and offsets;
synchronization and gating are
compatible with almost any PCM
system condition; and PRBS length
is variable. Data delay and phasing
controls let you equalize the effects
of cable length. Attach a printer, and
you can let the system run
unattended. The system also checks
itself through deliberate introduction
of errors.

To learn more, check F on the HP
Reply Card.

Switch to HP’'s new high
efficiency power supplies

Nine voltage outputs most often
used in system, computer and buried
OEM applications are available in
the 62600) series of switching
regulated power supplies. Output
voltage ratings range from 4V, 160W
to 28V, 300W. The 5V, 40A model is
especially popular for TTL logic
power applications.

The supplies feature an advanced
20 kHz transistor switching design
with up to 80% efficiency. You get
more power in a smaller, cooler-
operating package, with 0.2%
combined line and load regulation,
20 mV rms/30 mV p-p ripple and
noise (20 Hz to 20 MHz). And, HP
thinks ahead to give you all the built-
in protection you need: overvoltage,
overcurrent, overtemperature,
reverse voltage, and protected
remote sensing.

For systems applications, the
overvoltage protection circuit can
be tripped by an external trigger

These regulated power supplies are
packaged in half-rack width cases

pulse. The circuit will also generate
an output pulse when activated
internally. Turn-on and turn-off
sequencing of several supplies can
be accomplished by external
contact closures.

OEM and quantity discounts are
available.

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

Now, measure microwave
power more accurately

For microwave power measurement, this
sysiem has hign accuracy with wide dynamic
rarge and broad frequency covetage

Mismatch uncertainty, usually the
largest single source of error in
microwave power measurements, is
now greatly reduced when you use
our new thermocouple power meter.
The HP 435A power meter/8481A
power sensor measures power levels
over a 55 dB range from 0.3 U W to
100 mW in the frequency range
from 10 MHz to 18 GHz. The
thermocouple sensor boasts a
VSWR < 1.2 for 30 MHz to 12.4 GHz,
and < 1.3 for 124 GHz to 18 GHz—
less than half the reflection specified
for most other microwave power
detectors.

The thermocouple power sensor
is Lnique: it's a silicon-integrated
device that is sensitive yet rugged,
small yet precise. Advanced silicon
technology accounts for the sensor’s
low VSWR and broadband
performance.

Other important features include:
® Built-in precision RF power
reference which permits the user
to verify calibration anytime.
anywhere.

e Optional internal battery for
field applications.

® Sensor can be placed up to 200
feet from the meter for remote
power monitoring.

For details, check G on the
HP Reply Card.
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New limiter protects microwave
instruments against overload

Now, you can protect sensitive
instruments from external signal
overloads—without affecting lower-
level measurements or inhibiting
the dynamic range. HP's new 11693A
microwave limiter typically
introduces less than %2 dB variation
in frequency response from 0.1 to
12.4 GHz.

Limiting action begins around
5 mW. Even if TW CW or 75 W peak
power is applied, the microwave
limiter's output stays well below
100 mW.

Use it to protect amplifier front
ends, mixer diodes, and sampling
circuits. The limiter is especially
valuable if connected to a receiver
or spectrum analyzer input when
an antenna could be picking up
strong signals, unbeknownst to the
operator.

For details, check C on the HP
Reply Card.

The unobtrusive 11693A limiter can help
protect your microwave instrument
investment.

HP’s new combination:

resistor and LED

This new 5082-4860 resistor-LED is ideal for
panel-mounting.

HEWLETT ’! PACKARD MEASUREMENT NEWS

Now, HP has added two resistor-
LEDs to its popular line of LED
lamps. Because of the integral
current-limiting resistor, the new
LED can replace 5 V lamps directly.

Choose model 5082-4468 with
clear diffused lens and .125 in. (.3 cm)
diameter, or model 5082-4860 with
red diffused lens and .200 in. (.5 cm)
diameter. The latter, has long leads
for easy wire-wrapping.

Both resistor-LEDs are TTL
compatible with a typical forward
current of 16 mA at 5 V. Luminous
intensity is .8 mcd typical.

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

New fast-switching
PIN diodes

é‘e\

The 3305 comes in a ceramic pill-type
package (shown here); the 3306, in a
ceramic double-stud package.

Two new PIN diodes provide the
unusual combination of fast RF
switching (< 5 ns, typical) and low
residual series resistance (< 1()). At
the same time, the 5082-3305/3306
series have high power limiting
capability (50W peak power).

The new diodes control and
process microwave signals up to Ku
band. You can use them in single
and multi-throw switches, pulse
modulators, amplitude modulations,
phase shifters, duplexers, diplexers,
TR switches and limiters.

For complete specifications, check |
on the HP Reply Card.



A fast, efficient way to troubleshoot

digital circuits

One major difficulty in trouble-
shooting digital circuits is observing
the results of long, complex
waveforms on several nodes
simultaneously and detecting a
single shot or intermittent error.

HP offers the 10529A logic
comparator to do this task. Using a
component comparison technique,
it makes in-circuit functonal tests

of suspect ICs. By paralleling the

1C under test and a reference 1C,
the comparator checks the responses
of both ICs to the system's operating
waveforms and indicates differences
as errors. Intermittent errors as

short as 200 ns are “‘stretched” to a
0.1 sec. indication on the LED
display.

This portable, hand-sized
instrument is ideal for field service
and production tests where you
have to repair complex circuits
rapidly. By focusing attention on the
area of malfunction, the comparator
eliminates time-consuming tests on
areas that are operating properly.
You thus apply your skills solving
the problem, not looking for it.

Another challenge in digital
testing is large feedback loops. The
only effective method is to see that

—

each component in the loop
responds properly to the signal
received, regardless of signal
validity. By looking for bad
components instead of expected
waveforms, the comparator
eliminates wasted time and energy
chasing around the feedback loop.

An HP logic comparator soon
pays for itself through decreased
repair time and increased user
efficiency.

For more on digital troubleshooting,
check B on the HP Reply Card.

/

4 vy
£rs.

To use the logic
comparator, merely
select the IC to be
tested

Select a reference
board with a good IC
that has the same type
number.

Insert the reference
board into the logic
comparator.

Attach the clip to the
suspect IC and check
the comparator
display

The suspect and
reference IC are
compared automatic-
ally. Indicator lights
signal which pins are
faulty

HEWLETT hp PACKARD

Measurement, Analysis, Computation

East—W. 120 Century Road, Paramus, N.J. 07652,

Ph. (201) 265-5000.

South—P.O. Box 2834, Atlanta, Ga. 30328,

Ph. (404) 436-6181.

Midwest—5500 Howard Street, Skokie, 11l. 60076,

Ph. (312) 677-0400

West— 3939 Lankersheim Boulevard, North
Hollywood, Ca. 91604, Ph. (213) 877-1282.
Canada— 275 Hymus Boulevard, Pointe Claire,
Quebec, Canada, Ph. (518) 561-6520.
Mexico—Adolfo Prieto 622, Col. del Valle,
Mexico 12, D.F., Mexico, Ph. 543-4232 or 523-1874.
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Deltrol’s New catalog lists 1570 relays,
232 solenoids and 218 timers ... and
it's yours, free!

One of Deltrol’s relays, solenoids or timers may be just what you’re looking for.
You’ll find engineering specs and prices for 5, 10, 15 amp AC and DC general
purpose relays, including the popular new 160/165 series...25 amp heavy duty
power relays with or without auxiliary switch...magnetic latching relays up to
6PDT...low, medium and highpower intermittent and continuous duty solenoids
with optional buzz trimmer that eliminates AC hum...medium and heavy duty
clappers with adjustable stops...and interval, pushbutton, repeat cycle, fixed or
adjustable automatic reset timers. We’ll send you this catalog free if you circle
the number below or write to...

DELTROL
Gant’,n’s ‘I 2745 S. 19th St., Milwaukee, Wis. 53215

/ Phone (414) 671-6800 Telex 2-6871
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Ad&iénced components
Is what it means to you.




SIEMENS

‘Quality all the way. The advanced components
yo. buy from Siemens are the result of our almost
fanzctical attention to quality. And that goes for the
se ection of raw materials all the way o production
sudervision ard finai prcdact testing.

Investment in the future. For many years

mens has embarked on large-scale investment

_programs to cope with the demanc for more
camponents. Were constantly looking for new
ways 10 2liminate order backlogs. withcut sacrificing
product quality.

Hesearch and development. Siemens spends

_guggar.-e ‘million dollars every day on R & D, much
of it in the component fizld. It's no wonder, then,
tha: CO;g of the components we offer today were
cnown 10 years ago.

Wide product spectrum. Last year Siemens
croducad over 700 million components in more
than 50,000 different shapes and sizes. These
inc uded capéecitors, ferrites, transistors, diodes

“and microwave tubes. Plus a large variety of relays
and surge voltage protectors.

Siemens Corporation, 186 Wood Avenue South,
Ise in, New Jersey 08830. (201) 494-1000.

Capacitors Sufge voltage protectors
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Dear Gabby ———

“They laughed when | sat
down at the TTY. Until
| started programming
our New Automatic
Test System!”

e e Datatron’s Girl Gabby

As you well know, programs
mbled into machine lan-
ile being generated, edit-
Je on line, and new pro-
2 while tests

GABBY

dinary puter.
are asse

guage wh
ing is dor

EAR GABBY: I'm an or
test operator (blonde. beantiful
and 36/23/36) and what T know
about computer programming you
could put on the head of a pin.
Yesterday,our Datatron 4400 Auto-
matic Test System was installed,
and 1 spent this morning with
yous people Jearning how 0 Pro- gur firm bought one of your 1C
gram. After lunch they said: “Go  testers 1 thm‘luht r :
ahead and run a test.” A bunch of eek trip to SJOUE'D
the guys in our department started pow to pmgm—m the beast. That's
laughing when I sat down at the  hat vour competitors promised
Teletype. That is, until 1 started o And 1 was looking sarward to
operating your beautiful tester. Licting Disneyland. ” RROKEN
Believe me, | had the last laugh. HE}\RTEb TEST OPERATOR

NOT A PROGRAM MER

generate

grams can be
are underway.

* *x X
EAR GABBY: I'm mad. When

d get a two
lant to learn

EAR BROKEN: Sorry about
that. But it's wise to peware of the
tester manufacturer who insists on
saking two or more
actory software
pany might
\ program-
a func-
1d your 1C tester

operators
weeks of intensive |
training. Your com
have ended up with
mers nightmare instead of
tioning system. Ar
might have turned into an 1C-berg
with thousands of added dollars in

d software charges.

x *x * GCABBY
ons — either
to Gabby.

r all re-
e use

EAR NOT: Your experience g, hmerge

Datatron’s 1C testers
are the easiest of all to program.
We train operators in the morning
afternoon they're running
tests and writing new programs in
English merely by respond-
ns from our com-

datatron inc.

1562 Reynolds Ave/ Santa Ana, Calif. 92711
(714) 540-9330

is tvpical.

Send your questi
straight or humorous —
we'll mail a Flair pen fo
ceived and pay $100 if w
question in future ad.

and by

simple
ing to questio

moving up fast in...

™

3 )
0 Circle 30 on reader service card

l
Meetings

| International Ma i
gnetics Confe
g)r:ltegnagl): IEEE, Washingtonmil-;icle
otel, Washi il
i fon 1 ashington, D.C., April

Electro-Optics Princi

¢ nciples and Appli-
| cathns: SPIE, OSA, Sheraton Bos[:pll
| April 30-May 1. e

Elect.ron Device Techniques Confer-
| Cnce. IEEE, United Engineerin
enter, New York, May 1-2 ’

National Rela
y Conference: N
| Oklahoma Siate U Stilwater.
Okla., May 1-2. ’ e

il;ctrtfnic Components Conference:
E, EIA, Statler-Hilton, Washin :
ton, D.C., May 14-16. ;

Naecon: IEEE, S
Ohio, May 14-16. SR

International S i
. ymposium: S -
ler-Hilton, New York, May ;15),— ls7tat

Electron, Ion, a

. , and Laser B

, zechnqlogy: MIT and IEEE :ATTn
ambridge, Mass., May 2 1—22;. ’

Aer.ospace Instrumentation Sym-
posium: ISA, Frontier, Las Vegas
| Nev, May21-23. B
National Aviati
| i viation System Planni
:t;w:lv.vl Conference: FAA Wazl;\?:ll;g
ilton, Washi , .
o ashington, D.C., May

Electronic Com

“omponent Show:

ll:;.CMA, Olympia, London, En l:nv:i
ay 22-25, e

Conference on L

¢ aser Engi i
;r;d Apphcations: IEEE, OSAg llll_(;ﬁ:g:lg
‘ ashington, D.C., May 30-June 1.

[ International Mi
L) icrowave Sym-
l gosmm. IEEE, U. of Colorado Bz:;
er. June 4-6. S

| IP\:Iatiol.la.l Computer Conference and
xposition: AFIPS, New York Coli
seum, June 4-8. o

International IEEE G/AP Symposium

and USNC/URSI Meeti
ng: IEEE
Colorado, Boulder, Augg. iy
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Fluke problem solvers

Two new digital
multimeters with
price and performance
you can't refuse.

8350A

5% digits, autoranging
0.005% accuracy
5 ranges dc volts
5 ranges of ohms
4 ranges ac volts
$1495, complete DMM

8375A

5% digits, autoranging
0.003% accuracy
Functional self-test

5 ranges dc volts

7 ranges of ohms

4 ranges true RMS ac volts
Powerful systems options
$1995, complete DMM

Both instruments use Fluke’s patented recirculating remainder a-to-d converter for low parts count, low power consump-
tion and boast a calculated MTBF of at least 10,000 hours. ® Either instrument gives you more multimeter for your money.
Now isn’t that an offer you can’t refuse?

FLUKE

For details call your local Fluke sales engineer. In the continental U.S., dial our toll free number, 800-426-0361 for his name and address. Abroad and in
Canada, call or write the office nearest you listed below. Fluke, P.O. Box 7428, Seattle, Washington 98133. Phone (206) 774-2211. TWX: 910-449-2850.
In Europe, address Fluke Nederland (N.V.), P.O. Box 5053, Tilburg, Holland. Phone 13-670130, Telex: 884-55237. In the U. K. address Fluke International
Corp., Garnett Close, Watford, WD2, 4TT. Phone, Watford, 33066. Telex: 934583. In Canada, address ACA. Ltd. 6427 Northam Drive, Missisauga, Ontario.
Phone 416-678-1500.
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fg‘r-z— p—pm = pm

al
nsj

er Lepidoptera, character- >
ntenna, a slender body, and large,
picuously marked wings. Often
uttering about the design engineer’s stomach.
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Dependable Beckman ECL terminator
networks are specifically designed for, and
compatible with, the following Emitter
Coupled Logic families:

« Motorola MECL 10,000 Series

+ Signetics 10,000 Series ECL

+ Fairchild 95K and F10K Series ECL

« Texas Instruments Series

SN10000 ECL
« National Semiconductor 10,000
Series ECL

Each Beckman ECL terminator net-

work utilizes thick film resistor materials

=Cl Terminaton

16
| BsiRsi Rsf Rs3 Rst Rs

1*2 .E.R TRE_

ecdon

with layouts specifically designed for low
inductance and the high speed require-
ments of ECL systems. Where possible,
the terminator networks include 0.01 pF
decoupling capacitors.

Each network is capable of operating in
a +85°C still air environment at standard
ECL voltage levels and tolerances without
heat sinking.

For complete technical data, contact
your local Beckman/Helipot representa-
tive or write to Beckman Instruments, Inc.,
Helipot Division, 2500 Harbor Blvd.,
Fullerton, Calif. 92634.

Beckmanr

HELIPOT DIVISION

Electronics/April 12, 1973

Circle 33 on reader service card



Try our

4

straightforward

method
of reducing
fixed resistor

COSLS.

Uniform manufacturing process
results in consistent quality that
lowers your installed cost. And
cuts down unnecessary after-
purchase expenses. As a result,
some of our customers have
been able to discontinue incom-
ing inspection. The unique

Allen-Bradleyhot-molding proc-
ess minimizes the variations
that make ordinary resistors
noisy, thermally sensitive, and
poor on power handling ability.
If you think all resistors are
the same, read: "7 ways to tell
the difference in fixed resistors’”’

e

Free from your A-B distributor,
or write to: Allen-Bradley Elec-
tronics Division, 1201 S. 2nd St.
Milwaukee, WI 53204. Export:
Bloomfield, NJ 07003. Canada:
Allen-Bradley Canada Ltd., Cam-
bridge, Ontario. U. K.: Jarrow,
County Durham NE32 3EN.

Allen-Bradley

Milwaukee, Wisconsin 53204
EC72-9A © Alien-Bradley 1972
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IR thermal tester
finds auto market

Rockwell to build
n-channel RAM
on sapphire

Consumers Union
sued for microwave
safety stand

H-P opens retail
sales offices in
major cities

Electronics/April 12, 1973

Electronics newsletter

Infrared thermal monitoring, a technique developed to improve the
quality of IC wire bonds, already is beginning to justify the promises
made for it late last year [Electronics, Jan. 4, p.36], and in markets far
removed from ICs. Vanzetti Infrared and Computer Systems Inc., Can-
ton, Mass., has delivered eight specialized infrared-radiation-detection
systems to the Cadillac division of General Motors for use in control-
ling induction heat-treating of valve seats in automobile engines. The
firm also has completed the first of an anticipated 10 sales of dual
monitoring units to Chevrolet’s Vega assembly plant, where the sys-
tems will monitor induction-heating of camshafts. Chrysler has also
purchased two units to monitor the small welds made in the windings of
fraction-horsepower motors such as those used in power equipment and
windshield wipers. A minimum system is priced at about $2,000.

The Microelectronics division of Rockwell International Corp., going a
step beyond the silicon-on-sapphire read-only memories it has an-
nounced [Electronics, March 15, p. 25], will soon enter the fast-moving
random-access memory market with a 1,024-bit n-channel RAM on a
sapphire substrate. First evaluation devices are scheduled for late spring
availability, says Robert L. Doty, vice president for engineering. Rock-
well officials are conservative about performances at this time, saying
that access time will be less than 100 nanoseconds with power dissipa-
tion of about 250 milliwatts. It’s no secret, though, that an SOS RAM
could be specified at twice that speed. To date, the only SOS RAM on the
market is Inselek Co.’s 256-bit complementary unit, although Inselek
soon plans to add a 1,024-bit device as well. RCA and Motorola also
have developmental efforts in SOS.

Reversing the usual roles, Amana Refrigeration Inc., Amana, lowa, has
filed a complaint with the Federal Trade Commission against Con-
sumers Union, publishers of ‘“Consumer Reports,” concerning state-
ments in the current issue about microwave-oven safety. The action
also names Ecometrics, charging that a microwave-emission-measuring
device made by the California-based firm has been found unreliable by
the Bureau of Radiological Health for oven-compliance testing.

The complaint against Consumers Union alleges that the oven report
[Electronics, March 29, p.62] falsely holds CU to be an expert in micro-
wave-oven technology; indicates that the U.S. standard permits 500
times as much microwave leakage as the USSR standard; and it states
that most ovens have one-year parts and labor warranties, plus an addi-
tional year of magnetron-replacement coverage, less labor costs.

Hewlett-Packard Co., the Palo Alto, Calif, instrument house, has
opened combination sales-showrooms in the business districts of New
York, Chicago, and San Francisco. The company expects to begin sell-
ing pocket calculators over the counter in about two weeks. The full
H-P calculator line—including the 9800 series—will be on display. Stan-
ley Pedaris, district manager of the New York office, explains that the
company’s latest marketing effort is aimed principally at the business
community, as H-P tries to add to its engineering-customer base.
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Multiwire market
claimed to increase
at 30% a quarter

Seamans seen
healing engineers
after split with NAS

DEC wins bid
to automate tolls
on Ohio Turnpike

Addenda

Electronics newsletter

Now that conventional circuit-board deliveries are stretching out, mul-
tiwire—a point-to-point wire system that looks like a printed-circuit
board but is fabricated with speed and flexibility approaching wire-
wrap—is taking off. Shipments are climbing at the rate of 30% each
quarter, says Allison (Duke) Danzig, marketing manager for the Photo-
circuits division of Kollmorgen, Glen Cove, N. Y. Multiwire has also
been helped by the user who stays with multiwrap even though his pro-
duction has passed the crossover point where the conventional pc
board becomes cheaper (anywhere from 20 to 200 boards, depending
on complexity), Danzig adds. The manufacturer can be assured of fast
delivery, and he can make circuit changes inexpensively. Multiwire de-
liveries can be made as quickly as six weeks, Danzig says, while a com-
parable multilayer board would require 18 to 26 weeks.

Outgoing Air Force Secretary Robert Seamans faces a new challenge
when, as expected, he becomes the new president of a separately in-
corporated National Academy of Engineering, now that NAE’s govern-
ing council has recommended to its membership that it split with the
National Academy of Sciences. Seamans will have to revitalize the im-
age of the organization, upset over losing its long civil war with the NAS
over influencing National Research Council policies. First fireworks
are set for May 3, when NAE members vote on separating, but the
battle will be long: if they vote to separate this spring, they must vote
again Oct. 24 to make it stick under NAE by-laws.

Digital Equipment Corp., Maynard, Mass., has beaten IBM—originally
expected to be a sole source—in competition for automating toll collec-
tion on the Ohio Turnpike. DEC staked its PDP-11/05 against unspeci-
fied small IBM computers, and prime contractor Electron Inc., Cleve-
land. picked DEC for the $2.6 million installation. Two DEC minis will
go into each of 17 toll plazas with one unit on-line and one in a back-up
mode.

Electron is making toll-booth terminal equipment, which includes a
magnetic-card reader and a l6-character alphanumeric display. Toll
data is to be stored in local disks and dumped daily into a central com-
puter at turnpike headquarters. All toll plazas are to be automated by
early 1974.

Watch for a bargain-basement-priced Naked Mini to come soon from
the people who coined the term. Computer Automation Inc., Irvine,
Calif.. has dubbed the 16-bit computer the Naked Mini 16/LSI. It will
include a central processor, 4,000 words of memory and some options on
a single board, and it is expected to sell for about half the price of the
company’s present Naked Mini 16, priced at about $1,995 in OEM
quantities. The 16/LSI will use MOS in the CPU. . . . Meanwhile, Ap-
plied Computing Technology Inc., also of Irvine, has offered a 4-bit
1,280-word one-board processor for $695, and Motorola Semicon-
ductor Products division expects to introduce an n-channel silicon-gate
microprocessor chip kit in early 1974.
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PIN diode "Micro Pills”




We cut one diode’s
delivery time 50%

s0 an OEM could meet
his deadline.

Fighton, Inc., Rochester, N. Y., makes electrical power
supplies and transformers. Production schedules are tight.
Their suppliers weren’t always able to deliver the thyrector
diode they needed on time. Until General Electric Sales
Assistant Kathy Calkins heard about it from one of our
industrial distributors.

She began phoning Fighton and offering our services.
They're not a huge company. In fact, they're minority-
owned and managed, and fairly young. At first they
seemed a little skeptical about GE's direct interest in them.

But Kathy kept at it. Finally she convinced them to
give us a try. Our delivery schedules looked good. -
Prices were fine. Best of all, we seemed sincere. Y

Kathy then began to get things moving for Fighton.
Normal delivery time for the diodes was 8-12
weeks. Our plant cut it to four weeks. And
GE got the order through the distributor.

Fighton got their components on time. And w
GE gained a good customer. As Kathy said,
“If I can identify what a customer really »

wants and solve his problems, then I've got '» %
an order.” :

Kathy and others like her at GE want to k; /
keep you happy. Because you're a customer.
And keeping customers happy by providing
better service is how to keep our business
healthy. 690-13

GE won’t leave you alone.

OUR NO. 1 GOAL:

GENERAL @D ELECTRIC
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Significant developments in technology and business

White House halts
political screening of

East-West trade advisors

Commerce Department
exempted after appeal
of obstacle to forming
of new committees

The Commerce Department has
gained an exemption from political
screening by the White House of in-
dustry candidates for six new advi-
sory committees set up to reduce ex-
port controls. The committees,
mandated by Congress last year, in-
clude one on semiconductors, an-
other on semiconductor-manufac-
turing and test equipment, two on
computers, and groups on tele-
communications and machine tools.

The exemption, obtained March
28 by former White House aide Jeb
Stuart Magruder, now a Commerce
Department official, was disclosed
the same day to a Washington meet-
ing of top-management members of
WEMA, the California-based associ-
ation of electronics and informa-
tion-technology companies.

The disclosure was made by the
Commerce Department’s Steven
Lazarus, director of the Bureau of
East-West Trade, who noted that
until the White House exemption,
the ‘““whole process had been
agonizingly slow” in getting the
committees formed and active.

EDP tops. The two semiconductor
groups conducted their first meet-
ings on March 26 and 27, and La-
zarus said he expects to have the re-
maining committees formed by the
end of April. The first meeting of
the computer committees is sched-
uled for April 23, said Lazarus, who
expects their 16 members to be
equally divided between makers of

Electronics/April 12, 1973

central processors and peripheral
equipment. “The computer com-
mittees are of maximum importance
to me,” he told WEMA, “as is the
committee on telecommunications.”
After the session, in corridor con-
versation with Tektronix president
Earl Wantland, Lazarus listened to
an appeal for what Wantland later
said 1s an effort led by his company
and Hewlett-Packard to set up a
similar technical advisory group on
electronic instrumentation.
Members of the semiconductor
panel include Ray M. Brown, Rock-
well International; J. Fred Bucy Jr.,
Texas Instruments; Roger C.
Damm, Motorola; James V. Diller,
National Semiconductor; John C.
Hey, General Electric; and Harry
Sello, Fairchild Camera and Instru-
ment. The semiconductor manufac-
turing and test equipment group in-
clude TI's Bucy; Vito Di Mucci,
Fairchild; Frederick T. Van Veen,
Teradyne Inc.; Ewald R. Werych,

China traders meet

Besides helping to set up the
East-West trade committees, the
Commerce Department's Steven
Lazarus recently attended the
first meeting of those organizing
the new National Council for
U. S.-China Trade. Expected to
hold its first formal meeting in
May, the Council will be private
and self-sustaining, with mem-
bership open to interested com-
panies. Westinghouse Electric
Corp. chairman Donald Burnham
heads the Council, which al-
ready has 19 top U.S. industry
leaders on its executive com-
mittee

Sola Basic Industries, and Burton T.
Wheeler Jr., GCA Corp.

Controls. Lazarus told the WEMA
executives that his Bureau of East-
West Trade is “here to help you
make deals.” The aim of the com-
mittees is to accelerate the shipment
of exports of electronics to Eastern
Europe, Russia, and China as a
means of countering the mounting
U.S. trade deficit. Among the prior-
ities outlined by the young and ar-
ticulate Lazarus is a reduction in the
number of U.S. unilateral export
controls to between 25 and 50 by
the end of May. The unilateral
lists—separate from those imposed
by the Paris-based Coordinating
Committee (Cocom) for Strategic
Western Export Controls, of which
the U.S. is a member [Electronics,
Oct. 9, 1972, p. 76]—has already
been “scrubbed down” from 550
items to 190 items.

Citing complaints of semicon-
ductor manufacturing and test-
equipment makers that they have
been unable to obtain licenses for
overseas shipment of trade-show ex-
hibits, much less salable hardware,
Lazarus said he wants “to do away
with that [licensing process] en-
tirely.” Eventually, he said, he ex-
pects to make U.S. licensing proce-
dures no different from those of
other Cocom countries. He called on
the WEMA membership to assist in
furthering the elimination of con-
trols by submitting documented ex-
amples of export-license denials to
Communist countries where compa-
rable electronic products can be
shown to have been obtainable on
the open market from other free-
world countries.

Lazarus indicated that Cocom
controls are beginning to diminish
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in their effectiveness, noting that
“the U.S. is now the heaviest sub-
mitter of waiver applications.” [

Government electronics

Study shows rise in
Federal R&D funds

Electronics companies can take
heart from trends on Federal re-
search and development funding
documented by the National Sci-
ence Foundation. Estimates cov-
ering fiscal 1971 to 1973 indicate
that, despite budget-cutting pres-
sures, the Federal R&D dollars are
growing slightly. This is mainly due
to an increase in applied research
that overshadows a so-so perform-
ance in basic research and a down-
ward trend in development pro-
grams.

Preliminary estimates of $17.4
billion in total R&D for fiscal 1974
show “continuation of a slight in-
crease,” says Ben Olsen, study direc-
tor of the foundation’s Government
studies group. Defense programs
show the biggest absolute gain, and
NASA has dropped a bit, according
to projected spending levels, Olsen
says.

Measured in 1967 dollars to ac-
count for inflation, Federal R&D
funding established an upward
trend during 1971 to 1973, following
the downturn in the late 1960s. Ba-
sic research grew 11% annually, ap-
plied research and development 6%.

In fiscal 1973 basic research is slated
for a record $2.6 billion, applied re-
search for an all-time high of $4.7
billion, and development for $10.5
billion. However, there is some bad
news. Taking inflation into account,
Federal R&D for fiscal 1972, for ex-
ample, is 18% below 1967’s $16.5
billion and about equal to 1963.

The Department of Defense will
use about $400 million of the
planned $950 million R&D increase
for fiscal 1973 for missile programs,
aircraft development projects, the
Airborne Warning and Control Sys-
tem (Awacs), and sensor and sur-
veillance systems. NASA, a large con-
tributor, is holding its own.

Electronics managers who believe
that development hardware con-
tracts stem from applied research
will be interested in a significant
trend: during the 1963-1973 dec-
ade, funds for all research increased
strongly, whereas development
monies did not. As the chart below
shows, applied research is where
most of the money goes. It uses all
but $30 million of total fiscal 1973
research funds in electronics-related
engineering categories. O

Companies

Lockheed division
moves to diversify

The introduction of a data-entry
and management system designed
business applications takes

for

TDTAL RESEARCH APPLIED RESEARCH
Aeronautical Astronautical Electrical Aeronautical  Astronautical  Electrical
334(219) 76 (88) 174 (257) DDD total 332 (217) 69 (81) 159 {243)
27 (24) 50 (50) Army 26 (23) - 46 (46)
16 (14) 37 (35) Navy 15{13) - 37 (35)
290 (180) 74 (84) 48 (126) Air Force 290 (180) 67 (77} 38 (116)
305 (288) 186 (192) 48 (64) NASA 279 (248) 182 (187) 45 (55)
24 (31) 23 (24) DoT 24 (31) 23 (24)
2(2) 17 (15) NSF - 5 (5}
665 (539) 263 (282) 278 (3711) AH government 635 (496) 252 (269) 247 (334)
Note: Figures are FY 1973 estimates, FY 1972 figures are in parentheses
Source: National Science Foundation
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Lockheed Electronics Co., until
recently a defense-oriented contrac-
tor, another step toward its goal of
diversification. With the new LEC
3200 system, Lockheed hopes to
build “a company within a com-
pany,” asserts a high-level execu-
tive.

At the center of the data-manage-
ment system is Lockheed’s own
MAC-16 minicomputer which, with
some 1,500 in the field, has already
helped expose the company to the
industrial-commercial marketplace.
With 32 kilobits of core, the LEC
3200 is one of the largest and most
flexible systems on the market for
formatting, verifying, sorting, print-
ing, storing, and transferring infor-
mation to and from a central com-
puter, says James P. Scheer, general
manager for data-management sys-
tems in the Products and Systems
division.

Altogether, the system accom-
modates as many as 31 data-entry
stations plus a typewriter-equipped
supervisory terminal. A 24-station
system, for example, is priced in the
$185,000 range. Both a cathode-ray-
tube terminal and a simpler key-
board replacement unit employing
gas-discharge tubes are available.
Also included from outside vendors
are a 5-megabyte disk, magnetic-
tape drives, an 1,100-line-per-min-
ute printer, and a cassette for load-
ing diagnostics and formats.

At Lockheed’s helm during this
diversification effort is William A.
Stevenson, a 54-year-old veteran of
the nation’s missile program who
became acting president in June,
1971, and president a year later. His
goal is a 50-50 split between defense
and commercial-industrial business;
right now, Lockheed’s $100-million
per year business is 60% military.

Systems and software are strong
Lockheed suits. For example, the
company is building the sophis-
ticated Mark 86 gunfire control sys-
tem for the Navy and has just re-
ceived a follow-on $31 million
contract for more. In addition it has
been marketing an air-traffic-control
system suitable for most of the
world’s airports [Electronics, July 31,
1972, p. 24] and offering it on a
turnkey basis.
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But Scheer was brought into the
picture precisely because of his ap-
plication experience with similar
systems as a regional manager at
Mohawk Data Sciences Corp.

As for the company’s other prod-

ucts, business is good although there
is heavy pressure on prices in two
prime areas—minicomputers and
add-on core memories. Lockheed’s
printed-circuit business is running at
capacity, and the company is ex-

Adding a commercial line. A major step in Lockheed's goal of product diversification is its
new LEC 3200 data-entry management system designed for business applications.

panding its capacity for computer
memory cores. Also getting started
is an electronic system that monitors
sales at gasoline pumps.

But to implement Lockheed’s di-
versification plans will be no mean
feat, since the company has been
pegging away at a steady $100 mil-
lion sales level since 1968—even be-
fore the recession struck the elec-
tronics industries. O

Meetings

IEEE’s Intercon
called a success

IEEE’s Intercon, held this year on
two floors of New York’s Coliseum,
was probably more successful than
the raw statistics of attendance and
exhibit space would suggest. Be-

Rockwell adds SOS
and watches to line

The consumer-calculator market
has been good to the Micro-
electronics division (formerly
NRMEC) of Rockwell International
Corp., but while continuing to ex-
pand their calculator business. ofti-
cials are beginning to put some
eggs in a few other baskets.

R.S. ‘'Sam’' Carlson, division
president, points out that caicu-
lators ‘‘have been a great base to
build on, and they're still growing
great, but by 1976, they'll account
for less than half our business.” The
division's two newest business com-
mitments are to silicon-on-sapphire
products [Electronics, March 15,
p. 25] and solid-state-watch devel-
opment.

Robert L. Doty, vice president for
engineering, says the Micro-
electronics division is shooting to
have evaluation quantities of a
1,024-bit n-channel read-write ran-
dom-access memory on a sapphire
substrate late this spring (see
p. 35). The device will have an ac-

cess time of less than 100 nanose-
conds and a specified power dissi-
pation of 250 milliwatts. It will also
be compatible with bipolar input and
output logic levels.

Charles V. Kovac, vice president
for marketing, indicates that both
the SOS and solid-state-watch ef-
forts '‘are solid business plans with
large commitments.” Kovac says
that, "“with the promise of a two-
times markup, the watch market
looks attractive, and we want to be
selling at $25 for a retail price of
$50. What attracts me to the watch
market is the distribution channeils
oftered by a Lloyds or Sears.”’ Both
those companies buy the division's
calculators. The Microelectronics
division will probably sell watch
components, in addition to com-
plete watches.

Meanwhile, there's no ae-empha-
sis on calculators. These products
are nearing the market:
® A single chip that calculates frac-
tions for stockbrokers will probably

be used in machines selling for
$150.

® A four-function eight-digit ma-
chine, using a transmissive liquid-
crystal display that is illuminated by
ambient light focused behind the
display, will probably sell for $69
and be marketed first by Lloyds; it
will have a guaranteed continuous
operating life of 40 hours on two 9-
volt batteries.

® An eight-digit, four-function ma-
chine, combined with the division's
teaching calculator, could be on the
market this summer at under $200.
® A single-chip and a complete cal-
culator that are electronic slide
rules. The chip will begin moving to
customers by June, and the com-
plete machine, by September.

With all this activity, it's no won-
der Rockwell Microelectronics is
running at a sales level of $5 million
a month, and Carlson predicts that
by the end of September it will top
$50 million in sales for the fiscal
year.
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cause exhibitors were confined to
two floors, there was a bit more
bustle—a welcome contrast to last
year’s roomy empty spaces.

Also, those attending the confer-
ence (25,000, compared with 24,300
in 1972) were potential customers,
rather than lookers. Milton J. Lich-
tenstein, vice president of Ballantine
Laboratories Inc., Boonton, N.J.,
says his only regret is that he didn’t
take a bigger booth. A Hewlett-
Packard Co. spokesman says that
H-P received 2,500 requests for addi-
tional data and that company offi-
cials are well pleased. A Burroughs
spokesman called the show a suc-
cess, and he said it was attended by
more knowledgeable people than in
the past. Burroughs had twice as
many inquiries as last year.

Generally, the show’s business-
like atmosphere was applauded by
many who felt that the festive holi-
day aura of the big shows of past
years had done more harm than
good. However, a number of exhib-
itors contended that big shows like
the IEEE can no longer serve indus-

Show time. IEEE's Intercon '73 was more
businesslike with attendance up over '72.
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try’s needs best. The electronics
marketplace is rapidly becoming a
meeting place for experts, and the
big show is giving way to the
smaller, specialized conference.
While attendance figures are
about 700 higher than last year, the
number of exhibitors dwindled from
268 to 226 and the total area of ex-
hibit space went from 48,300 to
43,000, according to the IEEE. O

~ Computers

Now National’s put
computer on card

Until now, designers of systems for
industrial monitoring, control, or
data collection often had only two
alternatives: to build a system
around a minicomputer, or to “hay-
wire it,” starting at the component
or printed-circuit-card level. Such
systems are usually dedicated,
meaning that neither system, once
installed and operating, is ever
loaded with a new program, except
for debugging and maintenance.
Since minicomputers, even in such
dedicated applications, are never-
theless general-purpose machines,
much of their capability is wasted.
The other alternative, a custom de-
sign from scratch, requires large
sums of money and long design and
development times.

Now a third choice is available:
the IMP-16C microprocessor from
National Semiconductor Corp. Basi-
cally, it is a single printed-circuit
card measuring 8% by 11 inches—
the size of a magazine page. It in-
cludes a 16-bit microprocessor, a
256-word read-write memory, a 512-
word read-only memory (which may
be programable or not, depending
on the application), input-output
bus drivers, and a clock system. All
the integrated circuits on the card
are standard off-the-shelf compo-
nents except those that make up the
MmICTOProcessor.

The microprocessor has at least
one of each of two types of ICs; a
register and arithmetic-logic unit
(RALU) and a control read-only

Card exposed. National Semiconductor’'s
IMP-16C is the size of a magazine page.
memory (CROM). Each RALU is a
complete four-bit processor; the 16-
bit data path of the IMP-16C is
made of four RALUs working in par-
allel. All four RALUs are controlled
by one CROM, which implements the
42 instructions and can address up
to 65,000 words of memory, most of
which, if used, would be packaged
on a separate pc board. The RALU
and CROM, taken as a pair, are
called the general-purpose control-
ler/ processor (GPC/P). The name is
somewhat misleading because it is
not general-purpose at all, but
GPC/P is more easily and inexpensi-
vely tailored to a specific purpose
than a minicomputer can be. The
company also plans to announce
microprocessor boards of larger and
smaller capacities than the 16C, and
a complete system, consisting of the
16C, a chassis, power supply, con-
sole, and enclosure.

The system is microprogramed,
and the customer can specify his
own microinstruction set for his par-
ticular application. The RALU and
CROM are not yet separately avail-
able, although National will an-
nounce them later this year. The
IMP-16C is priced at $1,380 in
single units. a

Markets

U.S. sales hit peak
in 1972, up 9.6%

Total U.S. sales of domestic and im-
ported electronics climbed to nearly
$30.6 billion in 1972, a 9.6% in-
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the TEKTRONIX
DIGITAL
PROCESSING
OSCILLOSCORPE...

...fingertip selection

of entirely new waveform measurements.

The popular 7704A laboratory oscilloscope now has
digital processing capability. The Acquisition unit
A7704 and Display unit D7704 have a new look with

a P7001 Processor unit inserted between them form-
ing the APD unit. The Processor together with a PDP-
11/05 minicomputer brings the power of computer
processing to the signal display and acquisition capa-
bilities of the Type 7704A.

The A7704 accepts more than 25 7000-Series plug-ins.
Signal dimensions range from microvolts to kilovolts
in amplitude, and from picoseconds to seconds in
time, with bandwidths from DC to 14 GHz. The Digi-
tal Processing Oscilloscope is more than just a com-
puterized oscilloscope. It is offered in packages com-
plete with PDP-11/05 computers, computer terminals,
computer peripherals and measurement software.
TEKTRONIX offers two software packages APD

BASIC | for the PDP-11 with 8 k core memory and
APD BASIC Il for 16 k core machines.

Using APD BASIC you store desired measurement pro-
grams in the computer. You may then fill in the User

For a demonstration circle 42 on reader service card

Definable Program overlay as shown above and your
routines are available at the press of a button. The
range of possible measurements is almost unlimited.
You may have measurement operations which range
from simple addition or multiplication to sophisticated
integration, FFT and many more. A complete program
involving many operations is easily stored and as-
signed to a desired push-button.

To learn the complete Digital Processing Oscitloscope
story write for a copy of “The Digital Processing
Oscilloscope”, and “The 7000-Series Oscilloscope Cat-
alog”, or check the reader service box.

TEKTRONIDC
- P.0. Box 500

Beaverton, Oregon 97005
in Europe — TEKTRONIX LTD.
Guernsey, C.I., UK.
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U.S. FACTORY SALES OF ELECTRONICS
{IN MILLIONS OF DOLLARS)

and industrial-products category

Year Consumer Comn_\unicat.ions Government  Replacement Total
products* and industrial** products components

1972 6,610 12,270 11,000 710 30,590

1971 5,625 11,063 10,700 634 27922

1970 3.940 11,051 {(7,996) 11,295 667 26,953 (23,998)

1969 4,829 10,843 (7,913) 12,287 718 28,677 (25,747)

1968 4619 9,941 (6,693) 12,563 675 27,798 (24,550)

“Entries for 1971 and 1972 include production and purchases by U.S. manufacturers plus dealer and
distributor imports for resale. Prior years exclude foreign-label imports. Statistics for imports are adjusted
to U.S. factory values, including duties, freight to the U.S., and insurance.

* *Parenthetical values represent totals prior to inclusion of telephone-equipment sales in communications

Source EfA

crease on the $27.9 billion recorded
the year before. The new record ex-
ceeded the previous high of $28.6
billion set in 1969. Sales turned out
to be slightly higher than the year-
end estimate of $29.8 billion for
1972 by the Electronic Industries
Association, Washington, D.C., but
very close to the $30.2 billion Elec-
tronics predicted in its annual mar-
ket forecast [Jan. 4, p. 69]. The fig-
ures are contained in EIA’s
“Electronic Market Data Book,” to
go on sale near the end of April.

Part of the surge in the EIA figures
can be attributed to the inclusion for
the first time of distributor imports
of consumer products and telephone
equipment for resale. U.S. Com-
merce Department data shows, for
example, that the country recorded
its first electronics trade deficit in
1972. Imports of selected electronics
and related products reached $3.5
billion last year—or $1.3 billion
more than the $2.2 billion in ex-
ports. In 1971, the situation was re-
versed: U.S. exports were $3.5 bil-
lion and imports $2.5 billion.

Industrial tops. Communications
and industrial electronics sales
reached nearly $12.3 billion last
year, up 10% from 1971 levels and
topping Government business as the
leading U.S. market for the second
straight year. Nevertheless, sales of
Government products rebounded
slightly, rising 2.8% from 1971 to
reach $11 billion, ending a four-year
decline from the 1968 high of $12.5
billion.

Consumer electronics scored the
largest percentage gain in 1972 from
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the year before. At $6.6 billion, the
total of domestic and imported con-
sumer products rose 19.5% from
1971. Sales of replacement compo-
nents of all types also improved dur-
ing 1972, expanding by 12% to $710
million. This is slightly under the
1969 record of $718 million. By per-
centage shares, the communications
and industrial category led with 40%
of the total, followed by the Gov-
ernment’s 36%, the EIA says. The
consumer market accounted for
22%, while replacement components
accounted for the remaining 2%. [

Peripherals

Northrop moves to
‘smart’ sensors

“Smart” computer terminals, which
include minicomputers for partial
processing to reduce necessary com-
munications and machine time on
the host computer, have begun to
make a big impression in commer-
cial applications. Now it looks as
though the military may adopt an
analogous technique—“smart” sen-
sors. Northrop Electronics has de-
veloped a family of fast micro-
processors that occupy less than 10
cubic inches and weigh 11 ounces.
These can be placed throughout an
aircraft, reducing the load on a cen-
tral computer, and especially reduce
the software problem, says research
engineer Rodger R. Lowe at the
company’s Hawthorne, Calif., plant.

Typical applications for the task-
oriented processing systems (TOPS)
include preprocessors for electronic
countermeasures (ECM), navigation
computers, fire-control processors,
and use with aircraft multiplex con-
trollers. Unlike many other small
processors, TOPS has bipolar memo-
ries and uses Schottky TTL for high
speed—600-nanosecond  execution
time. With optional hardware mul-
tiply/divide, Lowe says the unit can
perform about 1 million operations
per second with 4% of its time de-
voted to multiplication and division.
This compares to under 400,000 op-
erations per second for popular
small minicomputers now used in
airborne applications.

Other advantages of TOPS include:
® Minimized cabling and weight re-
duction analogous to savings from
multiplexing,
® Reduced electromagnetic inter-
ference,
® Simplified system integration and
standard interfaces,
® Self-testing capability, and
® Reduced price through standard-
ization.

Lowe estimates that in a typical
16-bit  configuration, production
costs, now about $1,800, should
drop to under $300 by 1980.

As the name indicates, TOPS con-
sists of microprogramed modules
that can be adapted to different uses
by choosing appropriate elements.
Two basic configurations have been
developed. One uses a few small cir-
cuit cards compatible with the stan-
dard aircraft air transport rack (ATR)
system; a complete computer fits in
a half-ATR unit, and the other uses
a single-card hybrid version.

The hybrid packaging uses
Northrop’s beam-lead interconnect
package, which puts the leads on the
substrates, rather than on the chips,
making any standard IC chip usable.
This overcomes the problem of ob-
taining an appropriate range of
beam-lead circuits.

Lowe says the TOP/20, the basic
microprocessor, uses about 1,200
gates, compared with 2,000 to 5,000
gates for a typical minicomputer.
The 8-bit machine is expandable to
16, 24, or 32 bits, and uses 16-bit in-
structions. Typical programs use 512
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The TEKTEST ™ Il Software operating
system developed for the Tektronix S-3260
Automated Test System is designed to enable
maximum device throughput while permitting
engineering studies when required. TEKTEST Il
is a new test language written by Tektronix
Software Engineers. The language was designed
to be easily understood by systems engineers
yet powerful enough to control the full hard-
ware testing capabilities of the S-3260.

The TEKTEST Il Executive disc operating
system permits interactive test program
preparation. Other features permit on line
editing, on line debugging and functional
test pattern editing.

,'
Y
All commands are as descriptive as
practical and are entered in English language TEKTRDNIX@
format. For more information on TEKTEST Il
and the S-3260 contact your Tektronix Field

Engineer and ask for a copy of $3260 Automated Z-C;-vfr?;nsfgm S g0
Test System Control Through TEKTEST |Ill Software - Edtope — TEKTRONIX LTD.

and the S-3260 Brochure. S UL
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SCIENCE. "SCOPE

A domestic satellite system for Brazil which would provide substantially greater
telephone, teletype, TV, educational TV, and commercial broadcast communications
services has been proposed by Hughes. The satellite antenna's beam would be
shaped to serve vast regions whose populace is separated by dense jungle and moun-
tainous terrain. International communications traffic with Western Europe, Canada,
Africa, and the U.S. has more than doubled in the four years since Hughes designed
and built Brazil's first satellite ground station at Itaborai, near Rio de Janeiro.

A corona pulse counter for high-voltage components, developed by Hughes, provides
a far more sensitive method of measuring corona intensity than previously achieved.
It makes quantitative measurements of the corona spectrum under DC or AC voltage
possible for the first time. Corona, commonly observed as the faint glow around
the surface of a high-voltage conductor in air, is the most important cause of
internal degradation of transformers, capacitors, and cables. By accurately meas-
uring the corona discharge energy, manufacturers will be able to improve the ener-
gy density, reliability, and lifetime of high-voltage components.

A new data terminal display console developed by Hughes to monitor and control the
Naval Tactical Data System (NIDS) computers was delivered to the U.S., Navy recent-
ly. Designed to make functional changes in NTDS equipment assignments as re-
quired, the Monitor Control Console (MCC) combines a data terminal with a CRT dis-
play and typewriter keyboard. It is one of more than 1700 varying types of NTIDS
consoles built by Hughes. The MCC is the first to incorporate microprocessing
techniques made possible by MSI/LSI technology. NIDS uses radars, computers, and
communications equipment to gather, process, and exhibit action within tactical
combat zones instantaneously on the display consoles,

A _prototype series of portable ground stations which Hughes is developing for the
U.S. Dept. of Health, Education and Welfare will be used in experiments designed
to relay TV for medical assistance and educational programs via satellite to iso-
lated areas of Alaska and the United States. The 300 1lb. stations, using 10-foot-
diameter dish antennas, can be carried by small van or helicopter and easily erec-
ted by two men. They are forerunners of low-cost stations that could be used for
television distribution and two-way telephony by developing and emerging nations.

Hughes has immediate openings for Field Engineers. Qualifications include U.S.
citizenship, BSEE degree, willingness to travel, and experience in any one of the
following systems: electro-optical, infrared detection, laser ranging and target
designation, or low-level-light TV detection. Please write: Professional Staff-
ing, Hughes Aircraft Company, Field Service & Support Division, P.0. Box 90515,
Los Angeles, CA 90009. Hughes is an equal opportunity M/F employer.

Quicker turn-arounds for jetliners and substantial improvements in aircraft and
manpower utilization are being achieved by Eastern Airlines on aircraft circuit
tests made with a Hughes-built Flexible Automatic Circuit Tester (FACT). Based at
Miami International Airport, Eastern's FACT system is housed in an air-conditioned
van which rolls up to the jetliner, where technicians attach cables from the air-
craft's connectors to the six portable remotely-operated FACT switch modules.
Tests are performed automatically by computer-generated punched-tape programs.

Creating a new world with electronics
[l ittt il Sl fnd b

HUGHES

HUGHES AIRCRAFT COMPANY

F————
| S -

Circle 46 on reader service card



Electronics review

16-bit instructions in bipolar read-
only memories, with 256 16-bit
scratchpad bipolar random-access
memories. The TOPS system is ex-
pandable to 65,536 words of main
MOS or core memory.

One consequence of distributed
microprocessing like TOPS, points
out L. (Roy) Kaufold, vice president
and manager of Northrop’s Avion-
ics department. is that systems will
start being viewed as sensor-front-
ends and digital processors. For ex-
ample, an Omega system will be an
rf front end with a computer. Kau-
fold goes on to say, “We'll see a
whole new line of smart sensors and
also be able to solve problems you
couldn’t approach with a shared
real-time system.” O

~ Production

Stitch-welding ready
for commercial use

Stitch-welding, although well ac-
cepted in military progrums as an
alternative to multilayer boards or
wire-wrapping, hasn’t had much
commercial use because of higher
costs incurred by the need for spe-
cial terminals. But that situation
may be changing fast. A new tech-
nique. called planar stitch wire
(psw) developed by APAC (Accri-
Point Arrays) in Santa Ana. Calif,
makes possible welding directly to a
circuit board and the choice of ei-
ther soldering in ICs or using stan-
dard low-profile sockets or socket
pins.

The new PSW boards. permit
stitch-welding to compete with both
multilayer boards and wire-wrap
systems in breadboarding. as well as
of the prototyping and production
of many complex boards. says G.N.
(Mike) Beck. vice president of mar-
keting at APAC.

He says that PSW is an attractive
alternative to hand-soldering or
wire-wrapping for etched circuit
breadboards because it is three
times faster, permits ICs to be
plugged in. and has the same card-
to-card spacing as etched boards.

Electronics/April 12, 1973

For short runs using double-sided
boards. PSW eliminates the need for
artwork, and configurations are eas-
ily modified. Beck says that users
find PSW most economical for fewer
than 30 boards, and for 30 to 75
boards. smaller companies prefer
double-sided. larger PSW.

The planar-stitch-wire approach
uses a special glass-fiber-cpoxy
board with stainless-steel pads to
permit welding to nickel wire. Cop-
per, of course, cannot be welded.
The boards are supplied by APAC
with appropriate pads and mount-
ing holes for ICs and other compo-
nents. They are manufactured by
applying layers of a proprietary
stainless steel 5 mils thick to each
side, drilling holes. copper-plating
the hole after a nickel flash, then
selectively etching to leave steel
pads of 80 by 100 mils connected to
solder pads for the components.

ICs can be wave-soldered before
wiring. or sockets or socket pins can
be wave-soldered in place for later
IC-insertion after wiring. Packing
densities are comparable to circuit
boards of six to cight layers. and the
completed boards are much thinner
than wire-wrap boards. The wire is
resistance-welded by pressing a wire
against the pad through its Tetlon
insulation. then applying a pulse of
current. A big advantage over mul-
tilayer boards is the ease of making
changes; modifications can even be
made with a soldering iron in the
field.

The wires are run point-to-point
with minimum length. and they lie
close to the ground planes on the
boards. Beck says they are suitable
for TTL. Schottky TTL. DTL. and ECL
with frequencies up to 80 mega-
hertz. The weld is typically 85% of
the strength of the wire. O

Communications

Exxon developing
low-priced fax

Exxon Enterprises. the venture-cap-
ital arm of Exxon Corp.. New York
City. is developing what promises to

Circuit
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be the lowest-priced facsimile unit
on the market. When it becomes
available, the unit will lease for
about $20 to $25 a month, says an
industry specialist. This is about
half the price of present units.

The man now behind the facsim-
ile push at Exxon is Peter S. Phil-
ippi, formerly vice president and
general manager of Magnavox Sys-
tems. Fort Wayne, Ind., who joined
Exxon last month. His charter, says
Richard Nelson, vice president of
Exxon Enterprises, is to “manage
market studies in data communi-
cations, including facsimile.”

Harrington Research of Florida
Inc.. in Orlando, is carrying out the
technical and product development
of' the facsimile unit. Using a basic
concept developed at Exxon, Har-
rington is building prototype ma-
chines for initial testing at Exxon in-
stallations.

The Exxon facsimile is expected
to be compatible with all machines
of other manufacture. Its low price
will result from the use of improved
low-cost modems and elimination of
most optional features. The ma-
chine’s basic task will be to scan and
produce in six minutes a single copy
in shades of gray.

Exxon is itself a major user of fac-
simile for both domestic and inter-
national traffic. Success with its first
units and the company’s own expe-
rience and needs could herald later
development of faster facsimile ma-
chines that would transmit digital
data, that could store data signals in
mass memory for delayed trans-
mission. and that could crypto-
graphically scramble data to pre-
serve its security. At Magnavox,
Philippi was an advocate of the one-
minute fax and had an interest in
special fax scramblers. O

- Pac—k_agi ng

Low-melting glass
seals hybrid circuits

Usually, all components that form a
hybrid assembly—active and passive
devices—are bonded to a substrate
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News briefs

AT&T applies for its domsat

AT&T plans to build five earth stations and lease three stationary satellites
from the Communications Satellite Corp. for a domestic communications-
satellite system that could be operating as early as 30 months after Federal
Communications Commission approval [Electronics, Jan. 4, p. 33]. The
system would serve all the U.S., Puerto Rico, and the Virgin Islands with a
capacity of 43,200 telephone circuits. AT&T estimates the system will cost
$70 million, plus $272 million in payments to Comsat over seven years for
the two operational satellites and one backup in space and one spare on
the ground. Comsat says its investment will only be $150 million.

Pertec’s printer hammers down price

With its new low-priced medium-speed line printer for the OEM market, Per-
tec Corp. has branched out of its line of magnetic-tape drives and disk stor-
age units. The P7330 sells in quantities of 100 for $3,990 to $4,370, de-
pending on options selected. it prints 300 lines per minute when using a full
64-character set in a 132-column format. At the touch of a button, it can be
slowed to 160 lines per minute for higher resolution. Technical novelties in-
clude the use of a steel-band font with the characters embossed on its sur-
face and stored energy to drive the hammers.

‘Total’ banking system goes on line

While automated bank terminals have been installed at many banks [Elec-
tronics, March 27, 1972, p. 64], the impact of the cashless and checkless
society has only just begun. Now nine lllinois banks and six Korvette stores
are linked so that as soon as a customer makes a purchase, his account is
automatically debited. The banks are equipped with TRW's automated
banking systems that maintain checking and credit-card accounts on line
and use 100 teller terminals serviced by Heritage Bank Corp. of Chicago. At
the stores, 120-point-of-sale terminals and four Docuteller automatic termi-
nals have been installed.

Leadless packages to get standards

Manufacturers of leadless packages and connectors for integrated circuits,
undaunted by the lack of large-volume sales as yet, met in New York in late
March to establish standards for leadless packages and their companion
sockets. Robert Foster of Xerox Corp. and Max Peel of Texas Instruments
initiated the project under auspices of the |IEEE manufacturing technology
committee. Their goal is to develop a working standard within the year.

H-P calculator can analyze data
Any engineer who has waded through a series of statistical calculations to
evaluate test data will welcome the data-analysis calculator being intro-
duced by Hewlett-Packard Co. The 9805A desktop calculator operates on
the same principles as the company's popular HP-35 and HP-80 pocket
machines, which execute fairly complex computations at the press of a
single button. The 9805A sells for $1,295 to $1,975, depending on options.
The machine can generate histograms, calculate means and standard
deviations, and fit curves. It can also drive a small X-Y plotter.

Data General’s 840 features upward mobility

With its introduction of the Nova 840, Data General Corp. says it is market-
ing a machine that incorporates more hardware and software capabilities
than any other model. An expanded version of the Nova 800, the 840 pro-
vides those features necessary for building larger computer systems. The
computer chassis can hold up to 64,000 16-bit words of core, and expand
to 128,000 words. The cycle time is 800 nanoseconds. A basic Nova 840
costs $16,530; but Data General expects the average system prices will be
from $40,000 to $70,000.
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¥ Y Putting a minicomputer
7/ inside your new product?
You’'ve got problems.”

1. You've got to get your product on the market as fast
and economically as possible.
2. You want lots of money left over for profit.
3. Your product (and all components) must be reliable.
4. You have to deliver on time.
5. You have to start out and stay price competitive.
6. Youdon't want any surprise problems when
Version Il is ready.
7. You want the right internal hardware, software, and
all the rest.
8. You have to have good technical service back-up
when you need it.
9. You're getting into bed with your major suppliers and
want to play it as safe as possible.
10. You need all the help you can get from your vendor.
11.  You don’t want suppliers who end up competing with you.

Big problems. And we have some unique solutions proven
by some of the biggest minicomputer buyers in the country.
Our customers ran us through some of the toughest competitive
bidding you ever saw. Against every name competitor you can
mention.

We solved their problems. Partly, because we're not
newcomers. Five years and thousands of minicomputers later,
we're still solving problems. Successfully. And economically.
How about yours?

Call or write me personally. I'll answer by phone
or by airplane.

Dave Methvin
President

" COMPUTER AUTOMATION, INC.

the naked mini “ company
18651 Von Karman, Irvine, California 92664, (714) 833-8830, TW X 910-595-1767
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and the whole assembly is sealed
under a metal lid or in a flatpack.
This can be expensive, and substrate
space is often wasted. To cut costs,
increase circuit density, and provide
additional advantages, Composite
Microcircuits Inc., Waltham, Mass.,
has developed what it calls Blak-
Pak—a black ceramic lid coated with
glass having a low melting tempera-
ture—enabling a designer to seal the
components he selects.

The sealing glass was originally
investigated by researchers at Syl-
vania’s microelectronics facilities in
Waltham. Composite completed the
development when it bought the fa-
cility three years ago. The company
won’t reveal the composition of the
glass, but president William A.
Strauss Jr. says the major problem
with glass that melts at a low tem-
perature is its excessive expansion
and contraction with temperature
change.

Strauss says Composite was able
to get glass with a low melting point
that expands and contracts at the
same rate as ceramics. Blak-Pak
forms a hermetic all-glass package.
The seal exceeds MIL-STD-883 re-
quirements.

A different approach to the same
problem has been taken by Epoxy
Technology Inc. of Watertown,
Mass., which has developed a new
epoxy system that does not outgas,
fill the cavity with corrosives, or
cause dermatitis. It, too, exceeds
MIL-STD-883 requirements. Neither
system requires compliant coatings.

How much? The cost of the Blak-
Pak is 20 to 40 cents per unit, de-
pending on size, configuration, and
quantity. A circuit can be sealed on
a hot plate, Strauss says, or conven-
tional machines can be used. A final
hermetic seal is formed in about 30
seconds at 400°C to 425°C.

Blak-Pak can be used both in
thick- and thin-film hybrid circuits
and Strauss says they are especially
useful when resistors must be
trimmed actively. The hybrid can be
lidded, and the resistors can be left
outside to be adjusted without dam-
age to the active device.

Options to the Blak-Pak include a
palladium-silver coating for electri-
cal shielding and an uncoated lid
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surface for epoxy-bonding. Blak-
Pak is also offered with a clear-glass
lid for use with light-emitting diodes
and liquid crystals.

Commerciﬁal electronics

Super phone set
for 900-MHz band

The land-mobile radio promised by
Motorola Inc. for the newly allo-
cated 900-megahertz frequency
band [Electronics, Feb. |, p. 36] was
unveiled last week. It’s a portable
telephone that weighs less than two
pounds and “plays” into the con-
ventional switched telephone net-
work.

Motorola calls the new system
Dyna Tac, and it includes, in addi-
tion to the portable units, a com-
puter-directed control network for
coordinating the operation of the re-
mote phones and providing the tie-
in to the phone net. The user within
range of the system, like the user of
the conventional car telephone,
could therefore place calls to and re-
ceive them from virtually anywhere.

The portable Dyna Tac phone set
is probably the most unusual part of
the system. It combines in a 28-
ounce package the control and
transmit-receive electronics that in
an ordinary car radio weigh some 45
pounds. A 14.4-volt rechargeable

nickel-cadmium battery powers the
unit and provides l-watt rf output
over any of 380 duplexed channels.
Extensive use is made of both stan-
dard and custom complementary-
metal-oxide semiconductors to keep
battery drain down, points out Mar-
tin Cooper, vice president of sys-
tems operations for Motorola’s
Communications division, Schaum-
burg, Ill. Altogether, the battery will
last for 12 three-minute calls and,
with a standby drain of 10 milliam-
peres, 12 hours of standby oper-
ation.

Frequencies are generated with a
digital synthesizer referenced to a
quartz-crystal oscillator. However,
which 25-kilohertz-wide channel is
actually used for the frequency-
modulated voice transmission is set
automatically by the central com-
puter. The computer system picks
up the phone signals via a network
of receivers placed strategically
throughout the service area. It then
selects the frequency for the next
call that is least likely to interfere
with other users. Transmitters also
dispersed through the service area
relay the conversations to the ap-
propriate portable units. A 380-
channel system in a city like New
York could handle 100,000 sub-
scribers and permit as many as
4,000 simultaneous phone conversa-
tions, estimates Cooper.

Right now the signalling and dial-
ing is done over a separate channel
with conventional tone signalling in

Portable. Carry it anywhere within range of its computer-controlled network and dial up any-
one in the world. Motorola’s 28-ounce electronic telephone fits in a briefcase.
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nimo CRT
HE 64 GUN

BOOM.. .. biginfor-
mation in a smail
package. nimo®, a
1.5” MINI-CRT re-
quiring no internal
or external focus-
ing or deflection.

Don’t restrict your
thinking about the
nimo 64’s applica-
tions, they're great
for key-to-tape/
disc terminals for
character entry

Each of 64 inde- r verifications, digital
instrumentation,

g%ncliaen;gsti::s’ga;er}_ THE annunciator sys-
terpnu)rlnber gr sym- MINI tems, computer
bofupto 6” high CRT prompters, optical
or a complete mes- data scanr;‘_i_ng S53
sage ofuplo3lines chings, and point of
(.187” high). In ef- ?\= > < g Sl sal.e terminals.
Lgct,lthls mgedmous TN BN TS The prlce(’)? At ease
isplay provides a I men ... 60¢ a mes-
Read-Only-Memory | # A Z090@x* sage. nimo 64, the
for your fixed data T.LHET )= ultimate display—
with extremely sim- : 4«QEUT 4T GIVE IT A SHOT!
.?.Lia}:?e'ggéﬁ]eqﬁ"ée o & we A A Give us a call.
AL DLEES Industrial Electronic
?n8x8drlve str:xc- FEweawQ+& Engineers, Inc.
ure requires only =§ ¢PYUX# 7740 Lemona
tWO SN 7442N de‘ ° AVenUe, Van NUyS,

coders, and four MC
1820 P Hex inverters
to complete the package.

Unmatched legibility
(true form characters),
and contrast ratio, boom
loud and clear, alion a
single plane.
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Calif. 91405,
Telephone: (213)
787-0311, TWX 910-495-
1707. Our European Of-
fice: 6707 Schifferstadt,
Eichendorff-Allee 19,
Germany, Phone:
06235-662.
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the Motorola prototypes; future
units will employ frequency-shift
keying.

Conversations are fully duplexed
as a result of the wide separation be-
tween each transmit/receive pair
that is possible at the 900-MHz
band, points out design engineer
Don Linder. Thus, the trans-
mit/receive frequencies are in 9.5-
MHz bands each 40 MHz apart and,
incidentally, separated by a band al-
located for microwave ovens.

Motorola has applied to the Fed-
eral Communications Commission
for a license to establish a $5 million
experimental system in New York
City—a tough place to design a sys-
tem for because of its many massive
buildings, Cooper says. An oper-
ational system could go on line by
1976. Cooper estimates rentals could
initially range from $60 to $100,
about the same as for a car tele-
phone. Or the portable unit could be
sold for about $900. O

First computerized
gas station opens

The nation’s first computer-con-
trolled gasoline station with on-line
credit checking has opened in
Lawndale, Calif,, a suburb of Los
Angeles. The self-service Atlantic
Richfield (ARCO) station dispenses
gasoline automatically under con-
trol from a minicomputer, accepting
cash or the customer’s credit card.

If the card is used, it is read and
verified on-line with central com-
puter files in Atlanta. If the card is
stolen or has expired, the computer
keeps the card. The system is ex-
pected to find wide use in view of
the rising losses from fraudulent
credit cards.

ARCO’s station was developed in
cooperation with Docutel Corp.,
Dallas. Docutel makes automated
bank tellers for after-hours transac-
tions.

Self-service and coin-operated
stations have been around in the
gasoline business for some time, but
none included the computer control
and on-line credit checking. O
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Multi-Point Comparison
Without Pain

VIDAC 1V is here! This new interactive data acquisi-
tion method offers you easy multi-limit comparisons. It
is simple to set up, to use, to change. No programming!

[- oo ® Multi-action alarm/control
— 2

® 550 dual limits are standard

® 1000-channel capability;
more as an option

® Compares preset limits
against temperature, strain,
flow, and other voltage
signals

® No application software
required

! Its performance contrasts with
f [SnaS its modest price. Get the details
: from VIDAR: 265 N. Whis-

! man Road, Mountain View,

] CA 94040. (415) 965-3050.

i In Europe: VIDAR GmbH,
Kronbergerstrasse 5, Bad
dal Soden/ Taunus, West Germany.

)
G
Vidar

A Member of Continental Telephone System
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Oscilloscope

plus

igital Plug-ins

7704 A
O5CILOSCOM SYSTIM

Unique Solutions to Difficult Problems

Using the 7D15 Universal
Counter/Timer

54

Problem:

Accurately measure the time
between two nonadjacent pulses
in a word train (displayed in
upper trace).

Solution:

Use the scope’s delayed sweep
gate to selectively control the
counter’s measurement interval
(displayed in lower trace). A time
interval of 29694.55 ns is
measured and displayed on the
scope's CRT READOUT.

A Time Interval Counter, a
Frequency Counter, a DMM, and
a Delay Unit make up the 7000-
Series Digital Family. These
plug-ins bring the accuracy and
convenience of digital technology
to waveform measurements.

Both analog and digital
information can be displayed
simultaneously.

Applications unique with the new
7D15 Universal Counter/Timer
include measuring: time intervals
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7000 Series Digital Family

of selected portions of complex
waveforms (such as telemetry
and computers); time between
nonadjacent pulses; time
between desired events (such as
radar)—while ignoring effects of
noise; frequency of burst—the
arming feature permits measure-
ment inside a burst so that burst
turn on can't introduce possible
error; and frequency of events
—while ignoring signal ringing.

Teaming the 7D 15 with a scope
gives you more solving power for
today's complex measurements.
This unique combination allows
you to: (1) Display on the CRT
the measured signal together
with the measurement interval, or
the counter Schmitt trigger
signal; (2) Precondition the
signal via the scope's vertical

EVENTS
STARY TRIG IN

EXT TRIG IN
Mo~

DLY INTERVAL OUT

|

N 72 F /6\‘”1
L
i —_— g Lo
701 DIGITAL DELAY

amplifier to provide input
possibilities such as, 10 uV
sensitivity, Differential input, and
Current probe input; and (3)
Accurately Control the start and
stop points of measurement by
selective arming.

The new 7D11 Digital Delay Unit
with its 100 ns-to-1 s delay range
in Time-Delay mode and its
10,000,000 count range in

the Events-Delay mode, fulfills
many measurement requirements
for accurate delays.

Applications in the Time-Delay
mode include measuring:
accurate tow jitter sweep delays;
propagation delays of delay
lines or delay devices; delay
path equalization in networks,
logic systems, cable systems, or
distribution amplifiers; oscillator

For a demonstration circle 54 on reader service card
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stability; pulse width jitter, pulse-
to-pulse jitter; and more.

Applications in the Events-Delay
mode include: disc memory
skewing adjustments; computer
main storage or local storage
timing adjustments; lost bit
identification and location on disc
memory or magnetic tapes;
modulation analysis on time
division multiplexing (TDM) or
pulse moaulation (PWM) in
communication and data
systems; and more.

The 7D13 Digital Multimeter with
its unique temperature probe and
7D14 525-MHz Digital Frequency
Counter are two more problem
solvers in TEK's digital family.

TEK's concept of integrating
these digital measurement
capabilities with the scope brings
you many advantages over
separate test units:

e measuring convenience and
confidence

e easier and faster solutions to
complex problems

o fewer dollars invested
e more bench working space
¢ signal conditioning

Add to these, the new dimension
of scope-controlled measure-
ments and you realize why we
say ‘7000 Series . . . more than
just an oscilloscope.”

For more information contact your local
TEKTRONIX Field Engineer or write:

Tektronix, Inc., P.O. Box 500, Beaverton,
Oregon 97005. In Europe write: Tektronix Ltd.,

P.O. Box 36, St. Peter Port, Guernsey,
Channel Islands.

7 e
o
Y

TEKTRONID
- committed to
technicel excellence
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The industry’s first
LED-for-a-dime.

MLEDS500
19¢ 100-up
17¢ 1000-up

S P . .
MLEDB4O . MLED6SO Q MLED6SS5 “ MLED660+ “

2 mcd at 20 mils 1.4 mcd at 50 mils 2 mcd at 20 mils 1 mcd at 20 mils
90° viewing angle 140° viewing angle 90° viewing angle 90° viewing angle
Clear diffusing lens Red diffusing lens Red diffusing lens Dark red diffusing lens

MLED665t 6

3 mcd at 10 mils
30° viewing angle
Red diffusing lens

tavailable shortly.
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The 10°LED.

Here. There. Everywhere.

1. Panel Indicators
2. Channel Indicators
3. Battery Indicators
4. Fault Indicators

5. Cameras

6. Stereo Indicators
7. Instrumentation

8. Calculators

We're geared up. We're ready to go.
And with a price of 10¢, how can you
afford not to design lots of LEDs into
your new equipment designs!

These new devices come off the same
high-volume, low-cost production lines
that made our transfer-molded, Uni-
bloc* plastic transistor outstanding the
world over for economical, low-cost
versatility. The result — the MLEDS500
series — now sets its own standard of
leadership where price is the #1
parameter.

« High luminous intensity — 0.3 mcd

typically at 20 mils

« Diffusing red lens — 110° field
of view

« IC compatibility — low power
consumption

You've tried LEDs produced by light
guys, bright guys and innovators. Now
try LEDs produced by a producer.
Motorola Optoelectronics.

MAKE ME AN OFFER | CAN'T REFUSE!

Quote me a price on these LEDs in the quantities
I've filled in:

MLEDSOO. Tl
MLED640
MLED650 _

MEEDGSS s e
MLED660 —
MLEDG6S

Application: [] Immediate [] Long-Term

Name

1

]
! .
' ]
H ]
H ]
H ]
H ]
| ]
1 '
H 1
H 1
1 1
' 1
H 1
H 1
1 1
1 1
[ i
i Title ]
| .
' 1
1 1
0 ]
N 1
H ]
1 1
1 ]
H ]
H 1
H 1
1 1
1 [l
- :
! .

Company

Address

City State Zip
Motorola Optoelectronics

Box 20912, Mail Drop TB209

Phoenix, AZ 85036

Trademark of Motorola, Inc.

§€u«lmdum
From Motorola, the,\LED producer.
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It takes a very smart bird to make an electronic package design fly.
The kind of searching, sharp-eyed bird who beats his wings hard.
Who soars high with new ideas. And lands on a nest of problems
with sharp solutions.

If you're that kind of electronic packaging design ergineer,
we want you to know about Winchester Electronics 42 Series
Input/Output Connectors. What's so special about them?
They’re not just advanced and reliable. They’re the surest,
most convenient, most adaptable way to interconnect busy,
multi-wired cables. Even in tight places.

With 42 Series Connectors, you can plug in to a back panel.

To a printed circuit board. To an instrument panel. Or to
another cable. And you’ll plug in 50 or 74 high density irput/
output interconnects at one time. Anywhere, we reoeat, in the
package you want. It all happens neatly. Compactly. With minimum
weight. In line with MiL-E-5400 airborne requirements

Another point, now. In a sense, you're really the designer of your own 42
Series Connectors. Because just about any variation you want, to suit your
package design, is possible.

Beginning with moldings of dially! phthalate offering 50 or 74 .100 centers
high density positions for pin and socket contacts. With 24 center row
positions to use for polarizing pins, if you want them. With polarized guides.

Circle 58 on reader service card

With fixed, short turning or long turning jackscrews. And witt
anodized aluminum hoods.

You specify whatever kind of pin and socket contacts your
particular design, prototype, production and field servicing
require, too. Dip solder contacts for printed circuit boarc
intercornections. Solder cup for wire. Or crimp removable
contacts. For extra design freedom. Greater choice ir
circuitry. Ease in modification

And simple, lower cost field servicing.

The 42 Series Input/Output Connectors from Winchester
Electronics. Great to help your design fly. Compute. Count.
Control. Remember. Or do any job you want it to do. Great
to help you complete your design in one fell swoop.

Without getting into a flap.

Contact your locaf authorized distributor, now. For additiona
information, contact Winchester Electronics Group, Main Street
& Hillside Avenue, Oakville, Conn. 06779. (203) 274-8891.

WINCHESTER ELECTRONICS

Litton



R&D for torpedoes
and mass transit
held related. . .

. .sinceit’s
‘efficient use’ of funds

DOD using F-15
to club Grumman?

DOT, OTP steam
toward fight over
navigation policy

Electronlcs/April 12, 1973

Washington newsletter

Official confirmation that the Naval Underwater Systems Center, New-
port, R.L, has taken on jobs for the Urban Mass Transit Administration
and other nonmilitary agencies has got Government electronics con-
tractors suspicious. The assignments indicate to some that the Nixon
Administration program for accelerating technology transfer by draw-
ing on Federal laboratories is being used as a ploy to keep some labs
open by switching R&D appropriations between agencies.

Sensitive to the charge that they may be taking work away from in-
dustry, Newport officials contend the center is but one of 15 military
R&D organizations performing in areas where they are “uniquely quali-
fied” under a year-old technology-transfer directive of the President’s
Council on Science and Technology [Electronics, Jan. 31, 1972, p. 42].
They add that the Center contracts work out when it can. One of New-
port’s jobs—to evaluate proposals for mass-transit-system safety guide-
lines, including computer and sensor requirements—will lead to a year-
long industry contract in May. Navy officials explain that assignment as
stemming from experience with underwater sensing and torpedo sys-
tems, reliability prognostication, and data-link techniques.

Federal boosters of the juggling of Government R&D appropriations
say it's no more than “an efficient use of available money.” They trace
implementation of the effort to the increasingly powerful Office of
Management and Budget. Washington officials familiar with the pro-
gram’s management won't speak for attribution, though they vigor-
ously deny any fiscal sleight-of-hand. ““It is just the beating-swords-into-
ploughshares approach,” argues one.

McDonnell Douglas Corp. may get a competitive flyoff of its F-15 Air
Force fighter with Grumman Aerospace Corp.’s F-14 built for the
Navy, but the fleet is expected to stick with its Tomcat. This is the
unanimous, if prejudiced, view of military and industry officials sur-
veyed at the April convention of the Navy League in the capital, fol-
lowing deputy defense secretary William P. Clements’ disclosure that
he has ordered a “very serious” evaluation of the less costly F-15 as a
possible Navy substitute [Electronics, March 1, p. 29]. Clements did
note that the outcome of the competitive evaluation will depend on
Grumman’s ability to cut F-14 unit costs by $1.5 million to $2 million.

The Department of Transportation and the White House Office of
Telecommunications Policy appear to be on a collision course over who
decides which of several maritime navigation communications systems
will prevail: Loran A, the follow-on Loran C, the Navy’s Omega pro-
gram, or Transit and proposed follow-on satellite systems. After a re-
cent skirmish, DOT, with congressional prodding as well as backing
from the Pentagon and the airline and maritime interests, is expected
to rescind a cutback in Loran A service imposed on it at OTP’s urging
by the Office of Management and Budget. Meanwhile, OTP is asking
DOT approval for a policy statement in favor of Omega, and another
battle is likely to be over DOT’s wish for an upgraded Loran C, also cut
from its budget.

59



Washington commentary

An Administration without managers

Musing on the more than 20 senior jobs that
are or soon will be vacant within the second
and third tiers of Pentagon management, one
official of a major Federal contractor recently
asked an associate: “I wonder how long we
could stay in business if we operated like that?”

The question has a great deal of pertinence
these days in Washington as the Nixon Admin-
istration finds itself effectively stymied in its
drive to recruit management and engineering
talent to fill a variety of key posts within a
number of executive departments. While the
Department of Defense stands out because of
its relatively large number of openings at the
level of under secretary and assistant secretary,
as well as deputy levels, there are other depart-
ments with similar problems. Commerce, La-
bor, and NAsA are three that come quickly to
mind.

White House controls

How did the industry-oriented Nixon Ad-
ministration paint itself into this management
corner? The view of one Johnson Adminis-
tration holdover who recently lost his super-
grade Government assignment—that is, a job
not covered by the Civil Service Commission
grading system and therefore subject to presi-
dential appointment—is a view that many less
biased bureaucrats have come to accept. That
explanation is simply that “in their zeal to keep
their fingers on everything, the White House
staff screwed up.” What the complaint refers to,
of course, was the surprising post-election
request by the White House for several thou-
sand letters of resignation by supergrade pro-
fessionals throughout the Government.

While cabinet members and other high-level
appointees traditionally submit pro forma resig-
nations at the end of each Administration, the
number of politically sensitive jobs involved
rarely exceeds a few hundred. Though some
startled professionals who had held their jobs
through several Administration changes were
told at the time of the requests that theirs, too,
were merely pro forma, many soon found them-
selves out of work. Others quit before they
could be fired. Summarizes one Pentagon ap-
pointee among many who have yet to hear on
their status, “The morale over here is lousy.”

None of this backlash appears to have been
anticipated by the White House where the
drive for greater control over the Federal bu-
reaucracy is reportedly being directed by presi-
dential assistants Robert Haldeman and John
Ehrlichman—dubbed the Katzenjammer Kids
by some of their lesser fans. What they ex-
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pected was that rising young management stars
from friendly industries would happily kick
their $50,000-plus jobs, bonuses, and stock op-
tions for a tour of national service at $35,000.
This is clearly not the case.

No one knows with precision how many in-
dustry leaders turned down the image-plagued
and troublesome DDR&E assignment. But it is
known that an extended meeting and reception
for defense industry chief executives by Secre-
tary Elliot Richardson was designed to elicit
from top corporate managers the names of pos-
sible candidates within their organizations for a
variety of DOD jobs. Few names were forthcom-
ing. Though Beckman Instruments’ Malcolm
R. Currie is set to take over as Director of De-
fense Research and Engineering from weary,
longtime servant John S. Foster Jr., it is an
open secret that the new deputy defense secre-
tary, William P. Clements, would have liked to
have seen Foster depart earlier if a successor
could have been found.

Who will serve?

What is becoming obvious in the capital is
that many industry managers who do business
with and support many of the policies of the
Nixon Administration are unwilling to go all
the way to become a part of it. A number of re-
cent conversations with electronics industries
officials holding jobs at several levels indicate
that not all the reasons for their disenchant-
ment with Federal service are monetary. Many
who are accustomed to running their own
shops—profit and loss centers, if you will—don’t
at all like the idea of tight White House con-
trols. Too, there is some rising concern with the
declining Nixon image as a result of the Water-
gate investigation. More important to many
managers, however, is the disturbing prospect
that their technical judgments—and even the
appointment of their own subordinates—will be
subject to political review by presidential aides
who are more often than not ignorant of many
of the elements involved in the decisions. As
one recently departed Pentagon man put it,
“Who needs that?”

The Defense Department, for one, doesn’t
need that. It seems to do nicely creating trouble
for itself on its own. At a time when the Penta-
gon’s credibility may be at its lowest ebb, with
project costs continuing their upward spiral and
the demanding readjustments to a postwar en-
vironment to be dealt with, it is a sad commen-
tary that the second Nixon Administration has
managed to make Government service so
unappealing. —Ray Connolly
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You're looking at the only self-contained single
instrument capable of measuring virtually =
any microwave signal from 20 Hz to

18 GHz. It’s Systron-Donner’s 6057
frequency counter, which combines
S-D’s Automatic Computing Transfer
Oscillator (ACTO"®) with an advanced
manual T.O. system.

CW and AM measurements are fully
automatic from 20 Hz to 18 GHz—simply
connect the input and read the final
answer. FM and pulse modulated car-
riers are measured using a simple
3-step operation which yields direct
readout answers, even with pulse widths as short as 0.1 ;sec.

For only $5.450
vou can get the
onc18GEHz box
that measures
yeverything:FM.
pulsed RF

and CW.

A full nine digit readout with automatic decimal point and annunciator \1
is standard. Resolution down to 1 Hz is selectable from front panel ‘X\ 1‘.
pushbuttons. Options include digital outputs, remote programming, and v e 4\‘,‘
a complete selection of extended stability time base oscillators. "g‘ 1“)

The 6057 is priced at only $5,450, which is just about what you'd expect to pay for " ‘\
comparable instruments without FM and pulsed RF capability. However, with A ¥

S-D you pay for only what you need. If it's CW only you need to measure, then choose “ ,
our Model 6016 at $4,575, or for only $3,695 you get a Model 6092 manual T.0O.
measuring system.
Ask your local Scientific Devices offices for technical data or contact: Concord
Instruments Division, 888 Galindo St., Concord, CA 94520. Phone (415) 682-6161.

SYSTRON @ DONNER

The Systron-Donner Instruments Group:
Computer Systems [ Concord Instruments Datapulse Kruse Electronics [1 Microwave [ Trygon Electronics
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Electronics international

Signiticant developments in technology and business

Mesucora reflects mild upswing
in Europe’s instruments market

by Michael Johnson, McGraw-Hill World News, Paris

Instrument makers descended on
Paris this week for the city’s second
major international electronics show
in a month. Hardly had exhibitors
at the Paris Components Show left
town when representatives of about
1.200 firms began setting up for the
triannual Mesucora (Measurement,
Control, Regulation, and Automa-
tion) Congress, held from April 11
through 18.

The wide variety of new products
introduced at Mesucora reflects a
market that is both on the upswing
and undergoing basic changes. Typ-
ical of the volume of new products
that will be flooding the market are
the exhibits of two French-based
companies, Schlumberger's Instru-
ments and Systems division (SIS)
and Schneider Electronique, which
presented 10 and 12 new products
respectively.

Jean-Pierre Magnin, SIS presi-
dent, is counting on custom-de-
signed systems to bring in profits in
1973. “It will not be a fantastic
year,” Magnin concedes, “but the
market should be up 8% to 11%.”

Schneider Electronique president
Martin Birnbaum says the Euro-
pean market is improving, but it is
also being disturbed by fluctuating
monetary rates among the countries.

Price trend. He also sees a funda-
mental shift in the multimeter and
digital voltmeter market away from
the low-cost instrumentation in fa-
vor of more reliable higher-per-
formance products that can be guar-
anteed. ‘““The market is still
dominated by professional people,”
Birnbaum says. “They need sup-
pliers with reliable instruments.”

Magnin and Birnbaum are both
losing interest in the low-cost instru-
ment market because of the low
profit margins involved. “This area
of business requires new marketing
methods,” says Magnin.

Birnbaum is more direct. “The
low-cost market is a dead end,” he

62

says. The future is not there.” He re-
calls the early success that Schnei-
der had in low-cost instruments, but
claims he went into it “when it was a
new option technically—with LSI cir-
cuitry.”

ROM drive. Among the products
that Schneider introduced at Mesu-
cora was the Digitest 610, a mul-
timeter that incorporates a digital
thermometer using new technology.
Birnbaum says he believes users will
welcome the addition of the tem-
perature probe capability to the
normal multimeter functions of
measuring voltage, current, and
resistance. The Digitest 610 has a
scale length of 11,000 points and op-
erates on line voltage or with nickel-
cadmium batteries or ordinary dry-
cell batteries. Readings are dis-
played on Sperry gas-discharge
tubes with digits 14 mm high.

Digital project chief Michel Barat
says that until now, components’
temperature could be measured
precisely only by thermometers in
the $600 range. The high cost was
due to the complex system of oper-
ational amplifiers and compensating
diodes needed to linearize each sec-
tion of the temperature curve.
Schneider’s solution is to build in a
read-only memory to drive the dis-
play. The ROM displays the correct
temperature at a given transducer
output.

Schneider is using standard ROMs
from Texas Instruments, Fairchild,
and Siliconix. A separate ROM is
needed for each type of probe.

Synthesis. Another Schneider de-
velopment shown at Mesucora was
in the field of function generators.
“We recognize market possibilities
in the area of circuit stimulation,”
Birnbaum says. The new GF 105
and 106, which provide the versatil-
ity of function generators and the
stability of frequency synthesizers,
can produce sinusoidal, square, saw-
tooth, and triangular waves, and

their frequencies are manually ad-
justable in steps of 10-5.

Maximum frequency drift with
temperature is one part per million.
Frequency range is 0.001 hertz to 1
kilohertz in steps of 10 microhertz.
Priced at around $700, the Schnei-
der line will compete with frequency
synthesizers in the neighborhood of
$2,000.

Clip-on modules. Schlumberger’s
Magnin says he tried to “consoli-
date the company’s image” at
Mesucora by showing its full line of
activity in instruments for time and
frequency measurement.

Among them were the FB2600
automatic frequency counter series,
whose measurement range and
functions can be expanded inex-
pensively by ‘“add-in” modules.
Three modules are now available.

The simplest version in the series
is equipped with a 50-megahertz
“add-in” amplifier and can measure
direct frequency and multiple time
periods with 30-millivolt sensitivity
and one-megohm input impedance.

When a second 50-MHz module is
clipped in, the counter also can
measure time intervals, with 100-na-
nosecond resolution. The third mod-
ule boosts the range to 520 MHz,
with 50-ohms input impedance and
50-mvV sensitivity (10-mv sensitivity
is available as optional equipment).

The display is a seven-segment
light-emitting diode in 10-millime-
ter characters, with brightness ad-
justment control.

Great Britain

Glass switches with
temperature change

A glass that will switch from a low-
conducting state to a higher-con-
ducting one when a threshold volt-
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age is exceeded has been developed
at England’s Standard Telecom-
munication Laboratories Ltd., a ma-
jor center for development of glass
technology within the ITT group.
This voltage varies linearly and in-
versely with temperature, so that as
the temperature goes up the switch-
ing voltage goes down.

Cyril Drake, who’s in charge of
the glass work, believes that it may
be used to make thermistor or
thermocouple replacements that
combine the temperature sensing
and electric switching functions in
one element. The present state of
Drake’s art is on show at the Physics
Exhibition in London this week.

Structure. The glass is a van-
adium phosphate compound. The
switches are glass droplets with two
wires protruding. Martin Regan, re-
searcher working on the project,
says that capillary action in the mol-
ten glass draws the two leads to-
gether until they are only micro-
meters apart.

Thin-film switches have also been
made with glass, having typically a
1-micrometer thickness, on a metal
substrate. Film techniques allow the
spacing of the electrodes to be more
closely controlled. Drake says that
in some cases it may also be possible
to put a film down directly on the
item whose temperature has to be
controlled.

All devices are the same in that if
threshold voltage is plotted against
temperature the curve is a straight
line, which if extrapolated passes
through the temperature axis at the
point representing 68°C. However, a
dozen devices are likely to have
lines at a dozen different angles.
Thus, the percentage change of volt-
age against temperature is the same
for all devices—1.4% per “C—but the
absolute change may be very differ-
ent from device to device.

A typical device with 10 volts ap-
plied to it might switch from the
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Something added. Multimeter introduced at Mesucora by Schneider Electronique includes a
digital thermometer that probes and displays temperature of component and assemblies.

low-current to the high-current state
when its temperature rises above
30°C. Maximum current in the high
state is a few milliamperes. If this
current is reduced below a certain
level, typically 100 microamperes,
the device reverts to the low-con-
ducting state. O

~ Japan_

Sony to market
stereo matrix 1C

Sony Corp. is making a concerted
effort to bring down the price of
matrix-stereo-record playback sys-
tems made both by itself and by
competitors. It has developed three
separate types of integrated circuits
and one type of thick-film resist-
ance-capacitance network designed
to provide full logic decoding for SQ
stereo, favored by Sony’s joint ven-
ture with CBS. Design of the circuits
is such that a simple switch allows
reconfiguring them to perform a
similar function for regular matrix
stereo, favored by many other
record companies.

Change, In a departure from
practice, Sony says that it will sup-
ply samples of the circuits by June
and begin deliveries by October. In
recent years, Sony has earmarked
most of its semiconductor produc-
tion for in-house use.

The kit of OEM components to be
offered includes three plastic en-

capsulated ICs with a total of 56 pins
and two resistance-capacitance net-
warks, with nine resistors and ca-
pacitors each. They also say that
while Sony may not get the price
down that low, the rule of thumb for
linear consumer ICs in the Japanese
OEM market is 4 cents a pin.

Pins. Specifically, the basic deco-
der IC has 18 pins and includes four
seis of six-pole, 90° phase shifters,
and associated resistive matrixes,
that are used with two outboard RC
networks. The six-pole phase shif-
ters maintain a phase shift of 90°
+15% over the full audio range of 20
hertz to 20 kilohertz.

The full logic 1C has 24 pins, while
the gain control I with four sepa-
rate gain control amplifiers has 14
pins. While two of the three IC types
dissipate only verv small amounts of
power, all three are mounted in
standard dual in-line molded plastic
packages with metal strips that are
brought out at one end of the pack-
age to form a heat-sink tab.

The use of ICs not only keeps the
basic circuits small but also makes
for small size and relatively moder-
ate power drain for the entire de-
coder. It can be assembled in the
spare space on a receiver or ampli-
fier circuit board. saving the costs of
an additional circuit board, power
supply, and cabinet that are often
needed for decoders made with dis-
crete parts. Thus, a manufacturer
should be able to offer a full de-
coder at between $20 and $40 more
than a similar amplifier or receiver
without a decoder. O
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Design out hybrids and discrete assemblies.
Design in Monochip.

Here’s“_ why.

Monochip is a one chip custom bipolar IC. Nothing fancy or
expensive. But it gives the superior performance you need
without circuit tradeoffs or sacrificing reliability. Plus, you can
forget about huge development costs and long waits for evalua-

1 tion parts. S1,800 gets you 50 packaged units in 3 short weeks.
That’s a promise. And no matter how many production units you order, they’ll
cost less than hybrids or discretes of equal complexity. We can do it because we
inventory diffused wafers with only the interconnect metalization left unfinished.
Each Monochip die has hundreds of active and passive components that can
interconnect into a fantastic variety of linear and digital circuits. Almost any
circuit configuration is possible, even with the most complex performance
requirements. Excellent component matching and tracking are present too. And
Monochip is available in any IC package or in dice form. There is an Interdesign
Design Kit that contains everything you need to breadboard and simulate exact
performance, including stray effects. Easy-design rules. Large Monochip drawings
to determine interconnect patterns. 16 DIP kit parts. All for $39. Or, we can do
all the evaluation work for you for free. Just send in your circuit drawing and

specs. Either way, Monochip makes a lot of sense. I'TEI.E‘I‘.

1190 Elko Drive, Sunnyvale. Ca. 94086
(408) 734-8666

%

F-----------------------

INTERDESIGN, INC.
1190 Ejko Drive, Sunnyvale, Ca. 94086

[J Rush'me the complete Interdesign Design Kit.
My thieck for $39 is enclosed.

() Here’s my circuit drawing/specs. Please evaluate as
sQon as possible.

() Send me additional information on Monochip.

Name %‘“&
Title . _Phone

Company y %’; &

Address A . ﬁ;_ —

City _,¥|me =

L---------‘
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Britain’s post office
takes step to PCM

AEG-Telefunken
finds Arab backers
for PAL system

British work with
liquid crystals showing
improved stability

Electronics/April 12,1973

International newsletter

The British Post Office has awarded contracts for development of two
trial high-speed pulse-code-modulated telephone transmission systems
as the next stage in a program aimed at getting digital transmission into
Britain’s trunk telephone network by the late 1970s. One trial system
will be developed by the ITT subsidiary, Standard Telephones and Ca-
bles Ltd., and the other by General Electric Co. Ltd. and Plessey Co.
Ltd. in cooperation. Both systems will use 120 megabits per second as
the bit rate and be compatible with existing 0.175-inch-diameter, 12-
megahertz-bandwidth analog coaxial-cable links. Capacity will be
1,680 two-way channels simultaneously.

The digital trunk network will be the third stage in the conversion of
Britain’s telephone system to PCM. Since 1967, about 1,800 PCM links
between grouped local exchanges have been installed, using a 24-chan-
nel, 1,536-kilobits-per-second system, and some 4,000 more similar
links are planned. For links between local exchanges and the group
switching center to the outside world, 30-channel PCM, operating at
2,048 kilobits per second will be used. Post office plans call for trials,
using equipment from five makers, to start next year. From group
switching centers into the trunk network, the 120-megabit system will
be used. with the slower signals multiplexed 56 times to produce the
faster bit rate.

PAL, the AEG-Telefunken-developed color TV transmission standard, is
well on its way to dominating the Arab nations now that the Persian
Gulf states of Saudi Arabia, Kuwait, Qatar, and the Bahrein Islands
have officially opted for the German system. A fifth country, Jordan. is
expected to come out for PAL shortly and to start color broadcasts with
this standard on a trial basis during the second half of 1973.

AEG-Telefunken officials in Frankfurt say that they are counting on
Iran and Turkey to also adopt PAL. A decision from Turkey, they be-
lieve, will be forthcoming once the Ankara government crisis has en-
ded. With the four Persian Gulf states now firmly in PAL territory, the
lineup of countries having decided for the system totals 27 around the
world. Of these, 15 are already using that standard for regular color
broadcasts. Competing with PAL—which stands for phase alternating
line—are the French-developed Secam—for sequential and memory—
and, to a lesser extent, the U.S. NTSC standard, which is the basis for
Japan’s system.

Researchers at Hull University are developing a family of liquid crys-
tals that look likely to combine useful electro-optic properties with
much better chemical stability than is usual. Present materials, for in-
stance the commonly used MBBA types, deteriorate quickly if moisture
and other impurities are present. That means much care is necessary in
display manufacture, and sometimes precautions also have to be taken
against photochemical deterioration. In contrast, samples of one typical
new Hull material have been exposed to the atmosphere for weeks with-
out apparent deterioration. For example, the temperature above which
the material loses its liquid-crystal properties and reverts to ordinary
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Europe’s color TV
sales to stay strong

Toyota invests
in Fujitsu auto
electronics arm

West German company
plans ac power
system for satellites

International newsletter

liquid behavior has remained stable at 35°C, whereas MBBA materials
fall several degrees within minutes of exposure.

Electro-optic tests at the Royal Radar Establishment show that this
material has a threshold field voltage in the twisted nematic mode of 1.1
volts compared to 2 vV or more with established materials. This figure
means that applying a field of only 1.1 v will produce a black-on-white
display. Similarly, the threshold in the cholesteric/nematic phase-
change mode—that is, the threshold at which the display changes from
cloudy to clear—is about one-third that of conventional materials with
similar visual properties. A typical value is 54 V on a liquid-crystal
layer 12.5 micrometers thick. Hence, the materials may be very good in
low-voltage displays.

West Europe’s high-riding television industry will chalk up continued
strong color-receiver sales during the next few years, according to mar-
ket forecasts issued by Philips Gloeilampenfabrieken. Officials at the
giant Dutch electronics company, whose predictions have been re-
markably accurate in the past, foresee West European color-set sales
reaching 7.2 million units in 1975, about 28% more than the 5.7 million
sets expected to be sold this year. Last year’s sales amounted to 4.3 mil-
lion sets. At the same time that color is rising, the Philips forecasters
say, the black-and-white receiver market will continue to decline, from
8.3 million sets in 1972 to 7.4 million this year.

A large sum of money just invested in automobile electronics by Ja-
pan’s largest automobile manufacturer and its leading components af-
filiate may mean that the automobile electronics business in Japan is
getting ready to roll. The two—Toyota Motor Co. and Nippondenso
Co.—have invested $1.7 million in what until the end of March was a
wholly owned subsidiary of Fujitsu Ltd. Now, Fujitsu Ten Ltd., which
specializes in automobile radios, car stereos, and taxi two-way radio, is
owned 55% by Fujitsu Ltd., 35% by Toyota, and 10% by Nippondenso.
Fujitsu Ten will now broaden its boundaries to include various facets
of automotive electronics and their components, including systems for
improving automobile safety and reducing exhaust pollution.

Japan’s second largest automobile manufacturer, Nissan Motor Co.,
is in the same industrial group as Hitachi Ltd., and these two companies
have done much joint development work on automobile electronics.
Fear of being left behind—as well as the ever-more-difficult require-
ments in the U.S. market, which lead to similar requirements in Ja-
pan—may have helped catalyze the new agreement.

Designers at the German aerospace firm Dornier GmbH are develop-
ing a spacecraft ac power-supply system that is to replace the dc ver-
sions generally used in space applications. The work, carried out under
contract of the European Space Research Organization, aims at har-
nessing the advantages that ac systems have in energy distribution and
at solving the problems relating to electromagnetic disturbances such
systems usually cause. The new ac system will be designed for vehicles
in geostationary orbits and is to have a maximum output of 350 watts.
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Power Signal Generators:
25 MHz — 12.7 GHz
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