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UTC miniature transformers assure high pulse integrity at
ET constants exceeding 7500 volt-microseconds

The high ET constants of UTC miniature pulse
transformers give you fast rise time plus low
droop at highest peak-power for size in the
industry. That’s pulsepower.

UTC’s BIT-P and PIP standard lines are the
smallest metal-encased pulse transformers
made. Unique structures, pius manufacturing
contrels, enable UTC pulse transformers to
achieve*nigh flux densities and unrivalled tem-
perature stability. All units are individually ad-
justed in a standard blocking oscillator circuit,
assuring parameter uniformity unavailable
elsewhere.

UTC’s broad lines cover most pulse applica-
tions. Note particularly: use in high-gain, low-
level, high-density packaged circuits made pos-
sible by high shielding of units; SCR di/dt failure
reduction due to fast rise time and high pulse-

energy capability. The units are also suitable for
wide-band applications of 1 kHz to 100 MHz.

UTC’s metal-encased standard lines exceed
MIL Grade 6 (MIL-T-21038B). They're rugged-
ized, hermetically sealed, and electromagneti-
cally shielded. Molded units to MIL Grade 7,
Class S temperature (+130°C), are available
with a dielectric strength of 1250 volts. Where
special parameters are needed we’ll tailor them
to your circuits.

When your design calls for pulsepower—
high pulse integrity—UTC has the answer.
Check your local distributor for immediate off-
the-shelf delivery, or contact United Trans-

former Company, Divi-
sion of TRW INC., 150 ’Rw
Varick St., New York, ®

New York 10013. UNITED TRANSFORMER COMPANY
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Even if your data goes from |
you can see it all on one display.

Some of your data will barely
twitch an indicator.

Some of it goes right off the scale.

No problem. The HP 7563A Volt-
meter/ Amplifier logarithmically com-
presses data with a dynamic range of
110 dB—110 dB!—and gives you a
single output that includes both high
and low amplitude data with constant
resolution and accuracy. The 7563 A
accepts positive or negative signals from
vibration tests, geophysical measure-
ments, pulse height analyzers, com-
puters and similar sources, compresses
the amplitudes logarithmically and
feeds the results directly to a recorder
or oscilloscope. The front-panel meter
gives an instant visual display in dB.
And when it’s not performing that job,
the 7563 A will double as a voltmeter
(calibrated from 0.3 mV to 100 V) for
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== system or bench
use. How's that for a voltmeter/ampli-
fier with the modest price of $695 and
one of the widest dynamic ranges
you can buy?

To add AC log conversion and volt-
meter applications to DC, use the
7562A with its 80 dB dynamic range.
It's the only converter on the market
that can measure the true rms valuc of an
AC voltage. Turn it loose on vibration
studies, biochemical data, seismographic

e )

t0 i

io research

ta with large

, wave forms

d'it will give you the most

accurate log conversion you
can get in AC. Or use it as an

AC/DC voltmeter, calibrated

directly in volts. Price is $995.

For more information, call your
local Hewlett-Packard field engineer or
write Hewlett-Packard, Palo Alto,
California 94304; Europe: 1217
Meyrin-Geneva, Switzerland.

HEWLETT w PACKARD

11907
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HP’s new 1100 V, 110 kHz
calibrator keeps it from happening.

Let's face it, anybody that works with over 1000 volts
learns to keep one hand in his pocket.

But, while it will always be primarily your responsi-
bility when working with high voltage to protect yourself
—it isn't your responsibility alone.

When Hewlett-Packard engineers developed the HP
746A High Voltage Amplifier for the HP 745A calibrator
they had three definite goals in mind:

1. Give you the capability to calibrate to 1100 volits
at 110 kHz.

2. Do it for a reasonable price.

3. Make it the safest piece of high voltage equip-
ment available.

How well did they succeed? Well, the 745/746 cali-
bration system provides outputs from as low as 0.100000
mV in 1 nV steps to as high as 1099.999 V in 1 mV steps.
You get 7 voltage ranges, all with 6-digit adjustability.
Frequency is from 10 Hz to 110 kHz in four overlapping
decade ranges. You get direct error measuring capa-
bility plus the accuracy and stability you expect from an
HP working standard.

Price? $6500 for the whole system. Or, if you already
have an HP 745A add the 746A for just $2000.

Safety? It starts by lighting the red lighting bolt
(international symbol for high voltage) whenever the
1100 V output is present. An overload causes the output
to be automatica{ly removed. Two sequential steps are
required to obta‘n the high voltage output. These and
many more safety features make the HP 746 the safest
piece of high voltage equipment available foday!

But the best way to convince yourself is to get the
complete information on this complete calibration sys-
tem. For more information, call your local HP field

2 Circle 2 on reader service card

engineer. Or, write to Hewlett-Packard, Palo Alto, Cali-
fornia 94304. Europe: 1217 Meyrin-Geneva, Switzerland.

099/24

HEWLETT ﬁ PACKARD

WORKING STANDARDS
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Who's Who in electronics

marketing manager for the PDP-8
product line, George L. Rice joined
Synergistics as marketing vice
president. He compares Syner-
gistics with Digital Equipment as it
was in 1958. Rice is interested in
electronic money, and considers
the credit card and reader made by
Peripheral Data Systems a wedge
into this business. Automated Sys-
tems could provide markets for the
Ikon and laser recorder systems as
well as, the latter to be used to
store anything from inventory to
credit information.

Tetrick is building a dovetailed
group of divisions and men which
he hopes can make a sizable dent
in the electronics market of the
1970’s. “There are many millions of
dollars in the field,” he says, “and
if we’re successful we should be a
$40 million company by 1974.”
Synergistics has grossed more than
$800,000 this year, mostly through
sales of the Ikon system, and
Tetrick hopes that it will become
profitable by the year’s end.

Who's the maverick at the staid
Federal Communications Commis-
sion? The average Washington
insider is likely to offer the name of
Commissioner Nicholas Johnson,
but if the same question were put
to industry and government com-
munications specialists the answer
probably would be Bernard Strass-
burg. Many believe Strassburg, the
51-ycar-old chief of the Common
Carrier Bureau, is much more
cffective in his own quiet way.

Strassburg, who joined the com-
mission as an attorney 27 years ago,
is considered onc of the most force-
ful officials in an agency whose
cffectiveness commands limited
respect—last year the Consumer’s
Union dubbed it the “tuned-out,
turned-off FCC.”

He was there. In his 5% years in
charge of the common carrier sec-
tion, he is credited with influencing
some of the most significant de-
cisions in the commission’s his-
tory, and with instigating investiga-

16

tions that could produce others.
These include the Carterfone rul-
ing that permitted use of foreign
attachments—equipment not made
by Bell—within the telephone net-
work, and the more recent Micro-
wave Communications Inc. de-
cision allowing special-service car-
riers to offer commercial services in
compctition with telephone com-
panies [Electronics, Sept. 1, p. 40].
Current investigations by Strass-
burg’s bureau include the com-
puter communications inquiry, and
an examination of AT&T’s rate
structure, services, and equipment
quality. He also will be conducting
the upcoming FCC foreign attach-
ment technical conferences.

Reflccting on the impact of the
Microwave Communications de-
cision, Strassburg feels that a
national  microwave  network,
dominated by data transmission
with voice and facsimile capabil-
ities, could be operating in 10
years. He concedes realistically
that as applications for routes start
pouring in from MCI and other
microwave carriers, “a little ‘Ma
Bell’ certainly is possible.” Strass-
burg fecls that this “could mcan a
change in the present industry
structure,” but he belives that the
competition with telephone com-
panies would be in the public in-
terest.

The related computer com-
munications inquiry is expected to
reach a climax around October 1
with an FCC decision on regula-
tions. Strassburg says some useful
things already have come out of it—
it has been a forum for an ex-
change between the communica-
tions and computer industries.

R&D needed. One thing Strass-
burg would like to see is a greater
in-house research capability for
Federal agencies, such as a
Rand Corp. type of think tank
[Electronics, June 9, p. 75]. The
problem in setting up such facilities
is convincing Congress that it’s
valuable, he says. Currently, “regu-
lation does rely on industry for a
good part of the raw ingredients”
of decision making. But he denies
that industry has any influence in
policy making because “industry is
not unified in its view.”

hp adds
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Sco
System

This all-solid-state plug-in system
now covers 50 MHz, 100 MHz and 250
MHz Real Time, calibrated time do-
main reflectometry with 35 ps rise-
time, 12.4 GHz sampling with 28 ps
risetime, storage and variable per-
sistence. ..

089/10
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OSCILLOSCOPE SYSTEMS

The following 12 pages are a pre-
sentation of the complete HP 180
Scope System—including the new
183A 250 MHz Oscilloscope. If the
insert is missing, you can get a copy
by circling Electronics Reader Ser-
vice Card Number 320.
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On the surface, things that I;‘of’
pretty ‘tgy just aren’t dry enaugh’
for some jobs. Jobs like precisely
monitoring trace water in gas
streams. Or finding out exactly
how dry a dry box operates.

Beckman has designed, built and
introduced a new line of Trace
Moisture Analyzers to accomplish
this critical job. They tell exactly
how many parts-per-million of
water are present in gas streams
and atmospheres. This new gener-
ation of instruments is “indus-
trialized” for greater durability,
maintenance simplicity and
reliability. The line includes porta-

ble and semi-portable models as
well as panel-mounted control
units and remote analyzers. Each
analyzer has a more easily replace-
able cell, a temperature controlied
detector, and a new heavy-duty

2 ...
die-cast aluminum case. Many
other standard featurss and op-
tions are offered like front-settable
solid-state high alarm contacts,
and terminals for a potentiometric
or current-level recorder.

For all the facts, call your local
Beckman Sales Representative or

write for.Pata File PTM-13-170.

INSTRUMENTS, INC.
PROCESS INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA 92634

INTERNATIONAL SUBSIDIARIES: AMSTERDAM; CAPE TOWN;
GENEVA; GLENROTHES, SCOTLAND, LONDON; MEXICO
CITY; MUNICH; PARIS; STOCKHOLM; TOKYO, VIENNA



COLLISION AVOIDANCE

TOTAL ELECTRONIC
SYSTEMS CAPABILITY.
SPECIALISTS IN
TIME/FREQUENCY,
RADAR AND

DATA SYSTEMS
OFFERING RAPID
GROWTH.

SIERRA

RESEARCH CORPORATION
an equal opportunity employer

P.O. BOX 222, BUFFALO, N.Y. 14225

14 Circle 14 on reader service card

Who's Who in electronics

If you can make two and two
add up to five, you've achieved
synergism. That’s what William M.
Tetrick hopes to do in the elec-
tronics business as president of
Synergistics Inc. of East Natick,
Mass.

During the 1950’s Tetrick was
president of Avis Rent-a-Car and
later became president of the
Farrington Manufacturing Co. But
now he’s starting from scratch
again: “I like to build companies,”
he says. At Synergistics, he hopes
to construct a large international
organization from building blocks
of small companies that are long on
potential but often short on cash.
When Tetrick’s acquisitions of
men and companies are finished,
Synergistics will be a force in data
processing, data communications,
“electronic money,” and executive
information services—to name only
a few areas.

On the move. Synergistics was
only a corporate shell until Tetrick
became president in March 1968.
But with Tetrick working behind
the scenes, it made its first ac-
quisition in February—Peripheral
Data Systems, a small Worcester,
Mass., developer of computer-
compatible credit cards and card
readers, and a low-cost line of self-
encoding keyboards for data entry.
The keyboard price is said to be so
low that even hard-nosed Viatron
Computer Systems Corp. may use
the product for its System 21.

Last December, Ikon Data Sys-
tems of Scattle became Syner-
gistics’ second division. Ikon

Heavy. That's what
Synergistics’ Robert

E. Wiltz calls himself,
probably because

he's the man who hunts
firms to acquire.

brought along a computer com-
munications capability—a system
able to interconncct up to 1,000
remote terminals at a price claimed
to be about one-third that of com-
peting systems. Tetrick says Ikon
is delivering a system per month.

Last month, Synergistics bought
a laser data-recorder system devel-
oped by Sylvania [Electronics,
August 4, p. 34], and formed a
third division around it.

Helping to oversee Synergistics’
operations is Tetrick’s threc-man
team. Treasurer Robert ]J. Gustav-
son handles financial matters, as
well as some of the firm’s ac-
quisition activities. He’s also
responsible for Ikon.

Gustavson is interested in the
education market as a sales area for
the Ikon system, and also foresees
possible acquisition of an educa-
tional software and publishing
company.

Robert E. Wiltz, senior vice
president for planning and de-
velopment, calls himself Syner-
gistics’ “heavy.” On board four
months, Wiltz is largely respon-
sible for getting the products of
Peripheral Data Systems out of the
lab and before potential customers.
First deliveries are due this fall.

Time buying. Evaluation of ac-
quisitions takes most of Wiltz’s
time; apparently the time to buy is
ripe. “With money as tight as it is
now, firms which otherwise could
have weathered the slump aren’t
able to borrow.”

After six years at the Digital
Equipment Corp., and a year as
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First silicon gate MOS. 256-bit random-access
memory. FuIIy decoded.

Introducing the Intel Model i-1101 static random-access memory
[ 256 x 1 organization [] 0.1 mW per bit standby power [] 2 mW
during access [] 800 nsec typical access time [ ] DTL and TTL
compatible [[] OR-tie capability [] In a 16-lead hermetic DIP.

Available now in over 40 locations. Phone your local Intel
distributor: Cramer Electronics or Hamilton Electro Sales. Or
phone us collect at Mountain View, California (415) 961-8080. []
Intel Corporation, 365 Middlefield Road, Mountain View, California
94040. Intel regional offices in Costa Mesa, California [} (714)
545-8541 and in Andover, Mass. (617) 536-0700.
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Pick
another
winner.

We did.
1-1101




Opportunity

FOUR BIT COMPARATOR
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These exclusive National TTL MSI circuits offer designers increased opportunities for circuit savings
in design time, board space and costs. Write or call for your free TTL Spec Guide. TTL Cross Refer-
ence Guide, and TTL Performance Tables. National Semiconductor, 2975 San Ysidro Way, Santa Clara,
California 95051 (408) 245-4320 TWX: 910-339-9240 Cables: NATSEMICON

National/ TTL
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Gates

DM8000N (SN7400N)
DM8001N (SN7401N)
DM8002N (SN7402N)
DM8003N (SN7403N)
DM8004N (SN7404N)
DMS8010N (SN7410N)
DM8020N (SN7420N)
DM8030N (SN7430N)
DM8040N (SN7440N)
DMB8050N (SN7450N)
DM8051N (SN7451N)
DM8053N (SN7453N)
DM8054N (SN7454N)
DMB8060N (SN7460N)
DM8086N (SN7486N)

Flip Flops

DM8540N (SN7472N)
DM8501N (SN7473N)
DM8500N (SN7476N)
DM8510N (SN7474N)

Counters

DM8530N (SN7490N)
DM8332N (SN7492N)
DM8533N (SN7493N)
DM8560N (SN74192N)
DM8563N (SN74193N)

Decoders

DM8840N (SN7441AN)
DM8842N (SN7442N)

Miscellaneous
DM8550N (SN7475N)

Spec-for-spec.

Pin-for-pin.

Equal

Quad 2-Input, NAND gate

Quad 2-Input, NAND gate (Open Collector)

Quad 2-Input, NOR gate

Quad 2-Input, NAND gate (Open Collector)

Hex inverter

Triple 3-Input, NAND gate

Dual 4-Input, NAND gate

Eight-Input, NAND gate

Dual 4-Input, Buffer

Expandable Dual 2-Wide, 2-Input AND-OR-INVERT gate
Dual 2-Wide, 2-Input AND-OR-INVERT gate
Expandable 4-Wide, 2-Input AND-OR-INVERT gate
Four-Wide, 2-Input AND-OR-INVERT gate

Dual 4-Input expander

Quad Exclusive-OR-gate

MASTER-SLAVE J-K flip flop
Dual J-K MASTER-SLAVE flip flop
Dual J-K MASTER-SLAVE flip flop
Dual D flip flop

Decade Counter
Divide-by-twelve counter
Four-bit binary counter
Up-down decade counter
Up-down binary counter

BCD to decimal nixie driver
BCD to decimal decoder

Quad latch

Second source on all popular 74N.
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Our new retina
sees red everywhere

New photocathode responds from 300 nm to 950 nm.
Best yet for GaAs laser beam detection.

The prosaic designation, S-25,
for our new red sensitive translu-
cent photocathode belies its excit-
ing characteristics and usefulness.

With a spectral response that
ranges from 300 nm to 950 nm,
the S-25 needs no additional infra-
red source, sensing instead natural
radiation such as moonlight and
airglow. Fact is, under a night sky
our new S-25 is 4 times more sensi-
tive than S-1 or S-20.

Increased spectral range

This extreme spectral range makes
possible increased contrast in de-
tecting man-made objects versus

100%

S-20
.10

SENSITIVITY/REFLECTIVITY

foliage. Obvious advantage: Ex-
tremely sensitive military night
vision devices. Note, too, that be-
cause the response of the S.25 is
particularly outstanding between
840 and 890 nanometers, it is ideal
for gallium arsenide laser beam
detection. A characteristic that
should be of interest to those in-
volved in distance measuring equip-
ments for bridges and tunnels, or
military range finders.

For those with scientific turn of
mind, the S-25 operates well in high
electric field gradients, is capable
of high peak current output without
electric field distortion or defocus-

///// // [

800 900

1000

WAVELENGTH IN NANOMETERS

sing. and is adaptable to multi-
bounce optical trapping for even
greater sensitivity.

Configurations available

You can, of course, expect to get the
S-25 photocathode in a host of
phototube configurations and end-
on photocathode designs such as
Vidissector® camera tubes, photo-
multipliers, image intensifiers and
vacuum photodiodes.

Want more information? Write:
ITT Electron Tube Division, Inter-
national Telephone and Telegraph
Corporation, PO. Box 100, Easton,
Pa. 18042

YA

1100

Foliage

2540 filter
covert searchlight

Night sky

— — — — Man-made objects

1200 1300 1400 1500

ELECTRON TUBE DIVISION ITT
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Who's Who in this issue

A

Wittenzellner

No stranger to West Germany’s elec-
tronics industry, associate editor
John Gosch has been “our man in
Bonn” for more than threc vears.
Before that, Gosch—an EE graduate of
New York University—was a field-
service engineer in West Gerinany
for Reeves Instruments. Both his
background and skill as a reporter
made him the natural selection for
kicking ofl Electronics’ penetrating
look at West Germany’s posture
where IC’s are concerned (p. 104).
Getting down to the specifics is a
quintet of German authors—Robert
Suhrmann, Eckart Pech, Ernst L.
Ginsberg, Wemner Hoehne, and Ernst
Wittenzellner. Three of the anthors—
Subirmann, Pech, and Ginsberg—are
circuit designers at Valvo GmbH,
with Suhrmann and Pech teaming up
to explain what Valvo is doing with
linear IC’s for color tv (p. 111).
Suhrmann heads Valvo’s video and
picture-tube lab, while Pech designs
tv circuits. Ginsberg, whose article
on an IC used for shutter control in
automatic cameras starts on page 113,

Writing about new ways to
make measurements is nothing
new to James Plumb. The
author of the amplifier-testing
article (p. 132) puts out plenty
of instrument application notes
as part of his job as a customer-
service engincer at Hewlett-
Packard, which he joined two
years ago. Formerly, he was with
RCA for cight years.

8

Suhrmann

has been head of Valvo’s IC develop-
ment since 1966. For 12 years before
that, he was responsible for the de-
sign and development of discrete
devices for consumer applications.
On the other side of the coin—the
digital side—is an article on a low-
speed logic family (p. 115) authored
by Hoehne and Wittenzellner, both of
Siemens. Hoehne, with the company
since 1964, is a specialist in circuits
for telephone-exchange applications.
Wittenzellner, with Siemens since
1966, is a designer of TTL and LSL.

Politics may mnot be Judea
Pearl’s game, but memories are.
A native of Tel Aviv, Israel,
Pearl is the author of the
memorics  article starting on
page 129. Since 1966, he has
been director of advanced
memory devices at Electronic
Memories and Magnetics Corp.
where he heads the development
of plated-wirec memories.

- .-
s, ,
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Hoehne

A six-year veteran of Corning
Glass Works, David C. Uimari
is the author of the mcmories
article starting on page 122. In
rapid order, Uimari went from
development engineer (1963), to
circuit designer (1964), to super-
visor of circuit engineering
(1965), to his present post as
supervisor of circuit design and
development (1966).
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Readers Comment

causing the capacitor values to be
incorrect. Since the largest capaci-
tor in the final design should be
no more than 0.1 microfarad, M is
chosen to scale thé largest capaci-
tors in the frequency-scaled filters,
14,140 pf, and 18,380 uf to 0.1 uf.
Hence M is 141,400 for the three-
pole section and 183,800 for the
two-pole section. Also, the 140 uf
and 380 uf capacitors in the fre-
quency-scaled networks should be
14,140 pf and 18,380 uf respectively.
The 2,860 pf capacitor in the im-
pedance-scaled network should be
2,860 pf. Finally, the values of M
should be 141,400 for the entire
three-pole section and 183,800 for
the entire two-pole section.

Defends patent reforms

To the Editor:

Your patent article [Aug. 18,
p. 51] creates the impression that
desirable reforms were opposed by
Commissioner Schuyler and others.
In fact, a number of the most far
reaching changes in the original
bill were opposed, and removed
from the bill, because they would
have weakened the U.S. patent sys-
tem—the strongest in the world. For
instance, the former concept of
issuing the patent only to the one
who wins the race to the Patent
Office placed a premium on pre-
mature filing, before an invention
was developed and tried out. Testi-
mony to this effect resulted in the
retention of the original first-to-
invent concept.

(e e e e e e e — — — — —

During the 1967 Geneva meeting,
it was decided that the patent-
cooperation treaty should not re-
quire substantive revisions of the
laws of any country. The treaty
was, therefore, redrafted over a
year ago to accommodate both the
first-to-invent and the first-to-file
systems. I know of no sentiment in
favor or returning to the original
draft in this regard, and U.S. reten-
tion of the first-to-invent system,
therefore, does not place the treaty

in jeopardy.
The article also creates the
impression that Commissioner

Schuyler was responsible for drop-
ping a provision for automatic pub-
lication of patent applications 18
months after filing, In fact, former
Commissioner Brenner testified in
January 1968 that this provision
was no longer necessary, because
within the near future almost all
patent applications that were filed
would be completely processed
within that 18 month period.

It is my view that this latest
revision of the bill contains a num-
ber of desirable modifications of
our patent laws, and, moreover,
that these modifications won’t
weaken the essential structure.

Edward F. McKie Jr.
Irons, Birch, Swindler & McKie
Washington

Readers’ letters should be addressed:
Electronics

To the Editor

330 West 42nd Street, New York

N.Y. 10036

SUBSCRIPTION SERVICE

Please Include an Electronics Magazine address
label to Insure prompt service whenever you

Mall- to¢ Fulfillment Manager
Electronics
P.0. Box. 430
Hightstown, N.J. 08520

Anlcl'l If you are moving, please let us know

CHANGE OF ADDRESS

lABl:'l five weeks before changing your address.
Place magazine address label here, print
HERE your new address below,

To substribe mail this form with your payment
and check [] new subscription [ renew my
present subscription

Subscription rates: qualified subscribers in the
US.: 1 year $8; two years, $12; three years,
$16. Non-qualified: 1 “year $25. Subscription
rates for foreign countries available on request.

Electronics | September 15, 1969

Y o

name

address

|
I
I
I
I
~ |
I
|
!
I
I

Applications Powerk
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N

TUNABLE
FILTERS

Problem: To design a low cost, light-
weight voltage tunable filter.

Solution: Use FETs as Voltage-
Controlled Resistors (VCRs). Here

is one approach:
jwcc

“SIGNAL F B
VOLTAGE L
“CONTROL i I
oLl % OUTPUT

LOW PASS FILTER I

With this circuit you can have a
tuning range up to 20:1 with a roll-
off of 12 dB/octave. Weight is in the
ounce-plus region and size is about
114 cubic inches. Here are the de-
sign conditions and equations:

Rin>10Xe,
Ro<0.lx_01 .
R =R:.+4 R,
M2 == Cl/ Cz .
ras = FET drain-source
resistance,
— rgl
1— Vn/ Ve

r:- — ras with Ves = 0.
on = Corner frequency,
1 VsV,

r$. MC.

*Jf you need a voltage tunable
filter, and cost, size, weight and low
power consumption are important
considerations, give us a call for
fast applications assistance. That’s
applications power: Products and
service! Ask for Extension 19.

"Siliconix
iIncarporated

7740 W. Evelyn Ave. ® Sunnyvale, CA 94086
Phone (408) 245-1000 e TWX: 910-339-9276
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Measure and sort R-L-C components as rapidly as you can
move vyour hands, using the new 1654 Impedance
Comparator and 1782 Analog Limit Comparator. With the
optional relay-equipped models of the 1782 you can attain
automatic sorting rates as fast as 10,000 components per
hour.

FLEXIBLE-VERSATILE

The same setup works for either R, L, or C components
because the 1654 measures in terms of impedance
difference. Setup is easy. Just connect your production
sample or standard to one side of the bridge and your
unknowns to the other side. On two large meters read the
differences in magnitude and phase-angle between the
sample and unknown; for relatively pure components the
readout effectively is in terms of AR, AL, AC, AQ, or AD.
Comparison precision is 30 ppm. Manual sorting decisions
can be based on the 1654's meter readings or on the 1782’s
GO/NO GO lights. Or, you don't have to look at anything if
you use the relay-equipped models with automatic sorting
devices.

The 1782 has four independent limits, each settable to
either a high or low limit of either A8 or AZ. Resolution of
GO/NO GO limit settings is one percent of full scale and
several 1782's can be used with a 1654 for multiple-limit
sorting.

6 Circle 6 on reader service card

t i w
-

The easy way to sort
-L-C components

.-
: @

AN ke

LALIBRATE

Boan ae e b -
-
e

R

N o
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L
LOW COST

One of the best features of this component-sorting system
is the price. For $1250 you can get the basic 1654
Iimpedance Comparator (rack model) for manual use where
meter readout is acceptable. Analog output voltages are
available to drive recorders, DVM’s, or limit devices. For an
additional $570 you can add the 1782 Analog Limit
Comparator and have four preset GO/NO GO limits. Or, for
$645 you can get a 1782 equipped with relays for
automatic sorter control. Thus, for $1250, $1820, or

$1895 you get a sorting system that can’t be beaten in price
or performance. Prices apply only in the U. S. A.

Condensed Specifications
1654 Impedance Comparator

Measuring Ranges (dependent upon frequency and voitage): R -2 2
to 20 MS2; C - 0.1 pF to 1000 uF; L - 20 uH to 1000 H

Test Voltage Across Unknown: 0.3, 1, or 3 V, switch selectable.
Internal Test Frequencies: 100 Hz, 1, 10 and 100 kHz.

For complete information, write General Radio Company,
W. Concord, Massachusetts 01781; telephone (617)
369-4400. In Europe: Postfach 124, CH 8034, Zurich 34,

Switzerland. GENERAL RADIO
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.. .want a tantalym capacitor with proven performance?

Buy TYPE 150D TANTALEX'
SOLID-ELECTROLYTE
CAPACITORS

Hermetically-sealed in metal cases. Four case sizes, ranging from

V4" to 34" length. Value-packed performance characteristics —
low impedances at high frequencies, low dissipation factor, minimal
capacitance drift with temperature, practically no change

in capacitance with life. Low leakage current limits. Investigate
INFORMATION RETRIEVAL NO. 517 new higher capacitance ratings.

48C-9144R2

Buy resistors with built-in dependability. . .

Vitreous-enamel BLUE JACKET
POWER WIREWOUND
RESISTORS

All-welded end-cap construction eliminates moisture along

the leads, also anchors leads securely to resistor body.

Expansion coefficients of vitreous enamel coating, ceramic core, and
end caps are closely matched. Standard wattage ratings

include 1, 2, 2.5, 3, 5, 7, 10, and 11 watts. Also available with
INFORMATION RETRIEVAL NO. 518 radial tab terminals in ratings from 8-to 230 watts,

For complete technical data on Type 150D Tantalex Capacitors, asn-v14s
write for Engineering Bulletin 3520F. For information on Blue
Jacket Resistors, request Bulletin 7410D. Write to: Technical

Literature Service, Sprague Electric Co., 35 Marshall Street, 2
North Adams, Massachusetts 01247,

“ THE MARK OF RELIABILITY
THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

'S and ‘@" are regi of the S Electric Co.
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Readers Comment

A matter of value

To the Editor:

Regarding Robert R. Shepard’s
article on active filters [Aug. 18,
p. 82], we found the values given
in the foldout chart for C;, Cs, and
C; to be quite correct for the
Butterworth low-pass, three-pole
case in which w; = 2, w2 = 2, and
ws — L But, duc to an oversight
on the part of the author, formulas
5 and 6 for C» and Cj are incorrect.
The correct values are Co = T,
C; = (%) (w1—T), in which T
satisfies the algebraic cquation:
T3 —wyT2 4 1% waT —3 w3 = 0.
To solve for T, the quantities a and
b—as defined by Shepard—may be
introduced in the equation, leading
to the correct expression for T.
These flaws are important in de-
signing a Chebyshev fillter with
1%-decibel ripple.

Another aspect of Shepard’s
procedure is the “forced” equality
of the three resistors, which intro-
duces an additional constraint re-
garding the acceptable locations for
the three poles.

Consider the denominator poly-
nomial of the original transfer func-
tion, namely wss® + was? 4 wis
+ 1 and insert into it w; = 6, wa
— 8 and w3 = 4414. As the Hurwitz
conditions (wj;w= > w;3) are satis-
fied, the threc poles have negative
real parts. Return, now, to the given
equation for T. Upon introducing
the stated valucs for wj, wa, w3 and
solving the equation, T = 7. The
other two solutions are complex
conjugate.

Since T = 7, which exceeds w;
= 6, capacitors C, and C3 become
negative.

Admittedly, Shepard’s configura-
tions (employing three equal
clement-values) are more than ade-
quate for most designs.

S. Tirtoprodjo
W. Van Bokhoven
Technological University
Eindhoven
Eindhoven, Netherlands

» Author Shepard agrees that
Messrs. Tirtoprodjo and Van Bok-
hoven have a valid point. And at the
same time, he notes that he erred
in determining the value of M,
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News Features

Probing the News

Aerospace: Space tours tailored to the
budget

Computers: SDC means business—in
software

U.S. Reports

Integrated electronics: Silicon gates
swing open

Manufacturing: New wafer divider
Integrated electronics: Parylene plastic
shows promise

Integrated electronics: Hybrid
breadboard technique cuts costs
Automotive electronics: Motorola
voltage regulator

Communications: Improving voice
links

Advanced technology: GE’s
thermoplastic display unit
Government: NASA inches into
forbidden area

Space electronics: 30-watt laser

for ATS-F

Computers: As Maryland goes

For the record

Electronics International

Japan: Schottky diodes found
sensitive to pressure

West Germany: Transistorized Meinke
antenna goes on sale

Japan: Hi-fi phono cartridge based on
strain gage principle

Japan: lon implantation process
yields 7-Ghz transistors

New Products

In the spotlight

Dopant profile plotted in seconds
Instruments review

Pulser is power supply, too

In-circuit debugging of IC’s
Subassemblies review

200-kilobit memory is fast

Low-drift instrumentation amplifier
Microwave review

Varactors tune over wide band
Data handling review

Hybrid IC is total d-a converter

Raster display uses tv monitor
Semiconductor review

Memory dissipates only 315 mw

MOS shift register has 396 gates

MOS kits produce display signals

Title R registered U.S. Patent Office; © copyright
1969 by McGraw-Hill Inc. All rights reserved,
incluaing the right to reproduce the contents

ot this publication 1n whole or in part.
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No West German ‘creativity gap’

where linear IC's are concerned

The emphasis is still on linear circuits

for consumer applications, but now digital
devices may be coming into their own
John Gosch, associate editor

When it comes to color tv,

the outlook is bright indeed

Robert Suhrmann and Eckart Pech,
Valvo GmbH

IC’s enter the picture
for automatic cameras
Ernst L. Ginsberg,
Valvo GmbH

For noisy environments,

why not low-speed logic?

Werner Hoehne and Ernst Wittenzellner,
Siemens AG

Designer’s casebook

= Phase comparator yields
digital output

= Nomograph charts a fast way
to build a notch filter

= Automatic attenuator rapidly
changes signal level

A choice for serial memories
David Uimari,
Corning Glass Works

Controlling creep and skew

in thin-film memories

William M. Overn,

Univac Federal Systems Division

Packing data tightly in

thin-film memories

Judea Pearl,

Electronic Memories and Magnetics Corp.

Teamwork streamlines

differential amplifier tests

A new circuit that includes a mixer and a
modified sweep generator measures gain, phase
shift and other parameters.

James Plumb,

Hewlett-Packard Co.

Departments

47 Electroni¢s Newsletter

Who’s Who in this issue 91 Washington Newsletter
Who's Who in electronics 198 New Books
Meetings 205 Technical Abstracts

Editorial Comment 210
221

New Literature
International Newsletter



step forward
with the
fast-growing
scope system...

the hp

Covers 50 MHz and 100 MHz real time,
calibrated time domain reflectometry
with 35 ps risetime,

12.4 GHz sampling with 28 ps risetime
storage and variable persistence
...and now

Z

HEWLETT hp PACKARD

real time!

OSCILLOSCOPE SYSTEMS



See More!
Do More!

HP Adds 250 MHz Real Time to Make the 180 Scope
System a Versatile Mini-Giant! Remember when a
scope had to be big to be good? Not any more! No
longer do you have to crowd your work space with
oversize, overweight scopes to provide the measure-
ments required by today’s technology.

With the HP Mini-giant—the all-solid-state 180 Scope
System —you can make accurate measurements to 50
MHz, 100 MHz, and now 250 MHz real time—or dc to
12.4 GHz sampling. The scope fits nicely on your
design bench, or in your production area—and it's
so light it can be carried wherever you need it. With
plug-ins, the 180 scopes weigh only 30 to 36 pounds.

Although the 180 scopes are compact and light-
weight, they give you a giant8 x 10 cm display (6 x 10
cm on the 250 MHz mainframe)—30 to 100% larger
than you get on many other scopes.

Not only does the all-solid-state circuitry of the 180
scope system give you compactness and light weight,
it has many other advantages. All-solid-state com-
ponents eliminate the inherent high temperature and
drift associated with vacuum tube scopes—and the
resulting change in performance. Frequent recalibra-
tion is eliminated. And how many times have you had
to wait for a vacuum tube scope to stabilize? (A pro-
cedure not necessary with HP 180 scopes.)

Power consumption in the 180 scopes is a low 95
to 125 watts. Compare that with 500 watts required
by some bulky overweight scopes.

Since the 180 scope system first appeared three years
ago, the all-solid-state design has proved that service
and maintenance required is minimized. Solid state
components give a high reliability not found in vacuum
tube scopes.

And—all-solid-state design lends itself well to the
plug-in concept. Because solid state devices fit in
smaller spaces, the 180 scopes are designed with
only the big-picture CRT and power supply in the
mainframe. All the necessary drive circuitry is con-
tained in the plug-ins.

Check the following pages to see all the capability
contained in the mainframes and the variety of inter-
changeable plug-ins. You'll find an extra-large mea-
surement capability wrapped in small packages!'

Where else can you get this performance and ver-
satility? Only the HP 180 all-solid-state mini-giant
provides you with a compact, lightweight, easy-to-
use system complete for accurate measurements
from dc to 12.4 GHz. And the HP 180 scope system
has been proven by more than three years in the field!
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Adds Memory to
Storage a

You can stop, store or vary your dis-
play time with the HP 181A main-
frame. A wire mesh that ‘‘remembers”’
the electron beam trace is used next
to the phosphor in the CRT. At the
twist of a knob, you can adjust the

Use variable persistence to see clear,
flicker-free displays of 3.5 ns risetime low
rep rate pulses. See signal trends while
making circuit adjustments. Simply adjust
persistence so several traces appear on
the screen simultaneously.

mesh memory span from 0.2 second
to minutes—to hours. And the mesh
doesn’t forget even when you turn
the power off! You get a big 8 x 10
div display in a short CRT. You can
select storage and conventional

Use the 181A’s storage capabilities to
catch and store single shot transients. It
has a writing rate of 1 cm/us. Store traces
side by side for later comparison. Hold
traces intact for later viewing.

HP

Your Scope System with
nd Variable Persistence

operating modes by pressing a& but-
ton. And, you get full performance
from the plug-ins designed for use
with the 180A mainframe. Price: 181A
mainframe, $1850.

Use the 181A as a conventional scope. All
the HP 180 system plug-ins give full per-
formance in the 181A mainframe.
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HP

Expands 180 Scope System
Capabilities to 250 MHz Real Time!

Now, with the major breakthrough in the HP 183A
CRT, you can make repetitive or single-shot real-
time measurements that were possible before only
with sampling oscilloscopes or special purpose low-
sensitivity scopes designed for display of single-
shot transients.

The HP-designed distributed deflection plate CRT
in the 183A has a deflection factor of 3 V/cm. This
sensitivity is compatible with solid-state circuitry
allowing 6 cm of vertical display of 250 MHz input
signals at 10 mV/div. This new CRT uses high
driving potentials (20 kV) to give you the fast writing
rate (4 cm/ns) necessary for high-frequency real
time displays. (By directly driving the CRT, it is pos-
sible to achieve bandwidths above 500 MHz, real
time.) And, the fast writing rate gives bright displays
of low rep-rate, narrow pulses—a condition normaily
difficult to measure and display using sampling
sScopes.

To give you optimum economy and scope system
flexibility, all the 180 system plug-ins can be used
in the 183A mainframe. The HP 1830A vertical
amplifier and the 1840A or 1841A time base plug-ins
are designed for use only with the 183A for wide-
band measurements.

For price and delivery call your HP field engineer.
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HP

50 MHz Four Channel Vertical Amplifier:
Whenever and wherever you need four-channel
direct comparisons of high frequency information,
the HP 1804A provides them —field, lab or production
area. Each channel has 50 MHz bandwidth, 20
mV/cm deflection factor, <7 ns risetime. Each
channel can be triggered individually —or you can
trigger on any one channel and see the time relation-
ship with each of the other channels. Excellent for
use in designing computer logic circuitry, or check-
ing digital logic pulse trains. Price HP 1804A, $975.

HP

Time Base and Delay Generator: when
you need a variety of sweep modes, choose the HP
1821A time base and delay generator. You get a
selection of main time base, an easy-to-use delayed
sweep with CM DELAY vernier control, and a mixed
sweep mode for a fast/slow sweep display.

» Triggers internally to >75 MHz
e Sweeps from 10 ns/cm to 1 s/cm

« Price: HP 1821A, $800; military version with
added 2 s/cm sweep, PL-1187A/USM, $920.
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HP

12.4 GHz Sampling Plug-in: For 12.4 GHz
(28 ps) sampling with no degradation, use the 1815A
plug-in and the 1817A remote feed-through sampler
in your 180 scope system. Signal averaging circuitry
allows you to use the entire bandwidth capabilities
of the plug-in/sampler-—with lowest distortion, noise
and jitter ever!

If you don’'t need the full 12.4 GHz capability of the
1815A, use the lower-cost, lower-frequency sampling
head (1816A) for 4 GHz, 90 ps risetime sampling.

Price: HP 1815A, $1100; 1817A 12.4 GHz Remote
Sampler, $1500; 1816A 4 GHz Remote Sampler, $850.
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HP

250 MHz Dual Channel Vertical Ampli-

fier: Hybrid integrated circuits, strip-line tech-
niques and computer-aided design based on S-
parameter theory make the new HP 1830A a stable,
high performance amplifier plug-in, with VSWR of
1.1:1 at 250 MHz, 20 mV/cm deflection factor.

Capacitive effects on pulse risetime and CW ampli-
tude can greatly affect your measurements — es-
pecially at 250 MHz real time! The new HP 1830A
amplifier plug-in is designed to minimize these
capacitive effects. As with the high quality 50 Q
system used in the 1802A 100 MHz amplifier, the
input capacitance of the 1830A is insignificant.

With the 50 Q2 impedance of the 183A/1830A combi-
nation, you have a near-perfect termination for your
50 Q systems —regardless of your signal frequencies.
Resistive dividers increase resistance 5, 10, 50 or 100
times and add only 0.7 pF capacitance. Or, you can
use the new HP 1120A active probe for higher re-
sistance and a very low capacitance.

As with the 183A mainframe, the controls on the
1830A have been simplified. Display modes and
trigger source controls are pushbuttons.

For price and delivery call your HP field engineer.

HP

>250 MHz Time Base: The HP 1840A triggers
internally to >250 MHz, sweeps from 10 ns/cm to
0.1 s/cm. Sweep speed can be expanded by X10
magnifier on the 183A mainframe to obtain 1 ns/cm
sweep for accurate time resolution. The variable
holdoff capability of the 1840A prevents annoying
multiple triggering by locking-in complex wave-
forms. The 1840A can be externally triggered to
> 250 MHz on 20mV. Convenient pushbutton con-
trols have been instalied for all trigger functions.

The HP 1841A Time Base and Delay Generator (not
illustrated) will also trigger internally to >250 MHz.
It sweeps from 10 ns/cm to 0.1 s/cm, to 1 ns/cm with
magnifier. The 1841A offers a pushbutton choice of
sweep modes including time base and delayed
sweep and all trigger functions.

For prices and delivery call your HP field engineer.
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the hp

Covers 50 MHz and 100 MHz real time,

calibrated time domain reflectometry
with 35 ps risetime, 12.4 GHz
sampling with 28 ps risetime storage
and variable persistence... and now

real time!

Z

STEP FORWARD

With the Only Field-Proven
All-Solid-State
High-Frequency Plug-In
OSCILLOSCOPE SYSTEM!

The engineering world is full of great ideas—but what you do with your
ideas is a measure of your success. Getting a worthwhile idea is not always
easy. Transforming that idea into reality—and proving it—that’s where the
work really begins!

At HP, we're using the best of our ideas and years of experience to design
and produce the HP 180 Scope System—to help you turn your ideas into
realities easier and faster.

For example, the engineering world has been plagued for years, sometimes
unknowingly, with inaccuracies caused by capacitance when measuring
high frequencies and nanosecond risetimes. HP design engineers battled
this problem, too. Now there is a solution. HP Microwave Division’s experi-
ence with high frequency 50 transmission lines led to development of the
50 Q input system used in the 1802A and 1830A amplifier plug-ins. This
system gives you a near-perfect termination —regardiess of your signal
frequencies —and the effects of capacitance are reduced to a minimum.

A few years back, to get where you needed to be—10 find out what, where
and how much-—you designed connectors, circuits, strip lines and an-
tennas, by measuring all around your problem, then extrapolated or inter-
polated your answer. Not any more! Now you can getadirect measurement
with the HP 1815A time domain reflectometry/sampling plug-in—another
idea that came from experimentation with microwave circuitry.

Some scopes have a difficult time settling down to the point where accurate
measurements can be made consistently —time after time. Signals often
drift all over the face of the CRT! All-solid-state components (which reach
operating level almost immediately) and field effect transistors in the 180
scope amplifiers virtually eliminate drift in both ac and dc measurements!

The HP 180 scope can be used as a voltmeter, frequency meter, and for a
multitude of other instrument functions. But...as you well know...it is
not the only instrument you need to turn your ideas into working models.

Your HP field engineer has a complete line of more than 2000 compatible
instruments from which you can design your measurement system around
your 180 Scope System. And, you'll find your HP field engineer is more than
a scope specialist. He's a complete instrumentation analyst who can tell
you about counters, voltmeters, recorders, power supplies, signal sources,
oscillators, and many more.

When your job depends on your measurements, when your reputation rests
on your purchases, when you want maximum performance pér dollar in-
vested, step forward with the HP 180 Scope System! Call your HP field
engineer today. Or, write to Hewlett-Packard, Palo Alto, California 94304.
Europe: 1217 Meyrin-Geneva, Switzerland.

HEWLETT hp, PACKARD

OSCILLOSCOPE SYSTEMS

Printed in U.S.A.
5952-1710



P. C. board courtesy of
Monitor Systems
an Aydin Company

Pick your own
happy ending.

All good things, including circuit boards, must come to an end.
That’s where we come in. We’ve got the happy ending patented.
Four times. (Pat. nos. 2,248,686; 2,294,056; 3,182,276; 3,208,026.)
In all the configurations you need. Four plug styles. Ten receptacle
styles. For direct staking, or with their own insulator. With or
without card guides. With or without guide pins. With any number
of contacts (up to 135, on one triple-decker receptacle).
Every one meets Mil-E-5400 including the new revision
“K”, which makes metal-to-metal contacts mandatory.
Our Varicon' metal-to-metal contacts are patented —
and famous, in their quiet way. Because, in millions
of operating hours, not one has failed.
The Varicon contacts have a unique
fork-like design, with four large, coined,
mating surfaces that form a firm
gas-tight seal. Even after being mated
for years, they remain clean and
unoxidized. They have, and

keep, a low contact
resistance and high current
capacity. And they’re
exceptionally resistant to
shock and vibration.
Several members of our
p.c. connector family come
with our Varilok ™ contact. These
have all the advantages of the Varicon
contacts — except that you can insert
and remove them from the receptacle yourself.
They’re available by the handful for small scale
production and on 1800-contact reels for use with
automatic crimping equipment.
They’re all described in our printed circuit connector

guide. To get your copy, write, wire, call or V.
TWX us. Elco Corporation, Willow Grove, E
Pa. 19090. (215) 659-7000. TWX 510-665-5573.

EL O!-‘m::m Circuit
C conneglors
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TTs new high-speed edgeboard connector

For Next-Generation Computers
and RF Communications Systems

TI is ready now with a matched im-
pedance edgeboard connector - a
totally new concept in microminia-
ture packaging. This unique device
permits quick connect-disconnect of
high frequency and high-speed
switching circuitry. It’s the only
printed circuit connector we know
of that combines edgeboard plug-in
convenience with the impedance
matching capabilities of coaxial con-
nectors.

This new connector eliminates
costly, individual coaxial connectors
from your microstrip and stripline
boards. Saves you as much as 80%.
Gives you up to 4 times more connec-

A standard 22-position connector
for switching speeds of 2 nano-
seconds or faster and high fre-
quency signals of 30 MHz or
above. Rated at 3 amps dc, has 50
ohms characteristic impedance.

EC-MI-9000 SERIES SPECIFICATIONS

At 500 MHz: V.S.W.R. is 1.05:1,
crosstalk is 30 db, insertion loss
is 0.1 db. Its 44 contacts, made of
nickel silver selectively inlaid
with gold, have 0.100” spacing.
Molded body is glass filled nylon.

tions in the same space.

Extremely flexible, TI's unique
connector opens a whole new era for
microstrip and stripline circuitry.
One unit can handle various imped-
ance levels, and RF and dc signals at
the same time. This versatile de-
vice is primarily designed to termi-

nate at impedance matched mother
boards. Adapters are available for
coaxial cable.

For more facts about this connec-
tor breakthrough, write or call:
TI Connector Products o
Attleboro, Mass. 02703.
Tel: 617-222-2800. if@?

TEXAS INSTRUMENTS
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The AMP point-to-poini
most versatile

One Technique Covers Widest Range Of be applied against any particular or unusual interconnec-
Interconnection Requirements tion problems you may have in point-to-point wiring.
Whatever your interconnection requirements, TERMI- . .
POINT* products can move in to fulfill them over the AMP Pre-Wired Panels And Component Service

widest variety of applications. The components shown If you prefer AMP to pre-wire panels or connectors, a
below are only a few of the applications now being used special division in our Harrisburg plant offers complete
in industry. In addition, AMP Engineering is available to /

: >

TERMI-TWISTH
ONE PIECE PRINTED

\ A | }  CIRCUIT CONNECTORS %“?\.ﬁ&(ﬁ - / _.,
“M* SERI ) A j
CONNECTORS H
= {, ’ '. ¥/h /
'i x',v ."' "‘." h f /
qnimen s

JUNCTION BLOCKS

TERMI-BLADEX
I* TWO-PIECE
PRINTED

\ circult

i\ CONNECTORS

DUALATCH®
CONNECTOR

TERMI-LEAF& |
ONE-PIECE
PRINTED

CIRCUIT
CONNECTORS




wiring technique is the
'n the world

facilities from taping specifications to finished product. Write For Special Point-To-Point Wiring Report

Fully tested panels will be shipped ready for installation And Complete Product Information

to g'!ve you the benefits of automated wiring at lowest Send for our 6-page special report, “A Stored Energy

applied cost. Quotes on your point-to-point wiring require-  Connection for Point-to-Point Wiring"” plus complete in-

ments will be supplied on request. formation including specifications and test data on TERMI-
POINT Clips, Tools and companion products. Write .....
INDUSTRIAL DIVISION, AMP INCORPORATED, HARRIS-
BURG, PA. 17105. Trademark of AMP Incorporated

GRID PANEL

BUSS BARS

S

ARGy WA ¢

TERMI-PLATE®
') PRINTED CIRCUIT
CONNECTORS

FEED THRU BLOCKS

AMPMODU *
INTERCONNECTION

TERMI-GRID*
# 157 INTERCONNECTION SYSTEM
TWO PIECE PRINTED

CIRCUIT CONNECTORS

M P

INCORPORATED

Circle 33 on reader service card




A single pair af wires, or a
leased telephane line, can
carry the audio signals for
a complete control system.

Far inaccessible areas ar

mabile installatians, a
radia transmitter and re-

REMOTE
CONTROL st
SWITCHING WITH
AUDIO SIGNALS

(actual
size)

B AP 4
MODEL RF20 l“ ”

contactiess resonant
reed encoder/decoder
.395 x .620 x 1.100

An audio tone can be generated by an
electronic oscillator or resonant reed en-
coder circuit, then transmitted by wire
or radio. The tone activates a resonant
reed relay to perform a control function.

Bramco reeds permit over 100 selective
control frequencies within the 67 to 3000
Hz. spectrum. This is assured by: (1) the
narrow response band-width of about
1% for decoders and (2) the high ac-
curacy of Bramco reed encoders (1/10
of 1% of design frequency).

A big advantage of reeds in control
switching is that they are ideally suited
for simultaneous and sequential coded
tone systems. The actual number of con-
trol functions possible in such a system
is virtually unlimited. For example, over
3300 individual control functions are pos-
sible with only 16 frequencies coded se-
quentially in groups of three.

Compared to other types of tone filters,
resonant reeds are small and inexpen-
sive. They give more control functions
per spectrum, per size, per dollar.

If you work with controls that select,
command, regulate, or indicate, you
should know how it can be done with
audio signals. We custom design and
stock a broad line of encoder/decoder
components and modules. Bramco also
custom designs LC filters from 0 to 200
KHz.

For literature write Bramco Controls
Division, Ledex Inc., College and South
Streets, Piqua, Ohio, or call 513-773-8271.

BRAMCO CONTROLS DIVISION

LEDEX INC.
College and South Streets, Piqua, Ohio 45356
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Meetings

Eascon: by land and by air

The Department of Transporta-
tion’s long-awaited report on solu-
tions to the problems of air traffic
control in the 1980’s is scheduled
for its first public airing at the
Electronics and Aerospace Systems
Convention and Exposition (Eas-
con) Oct. 26 through 29 in the
Sheraton Park Hotel, Washington.

Dr. Lawrence Goldmuntz, con-
sultant to the department and
chairman of its air traffic control
advisory committee, will review the
group’s findings during the after-
noon of Oct. 27. Others will discuss
automation of the ATC system; a
new beacon system with data-link
functions; averting midair colli-
sions through intermittent positive
control—a new concept in ATC—and
the role of electronics in boosting
airport capacity.

The impact of the Nixon Admin-
istration’s proposed mass transpor-
tation act on the industry through
electronics in high-speed ground
transportation, and the role of elec-
tronics in reducing congestion and
promoting safety on the highways,
also will be covered by speakers in
this technical session.

The Electronic Devices Conven-
tion will share its sessions with
Eascon Tuesday and Wednesday,
Oct. 28 and 29, and more than 35
manufacturers plan to exhibit at the
show. The status of the Defense
Department’s procurement bill, and
its effect on the industry, no doubt
will influence the speech at the tra-
ditional military-industrial lunch-
eon. The speaker will be a veteran
backer of the military-industrial
complex, Sen. Barry Goldwater.

Optical sensors. Delegates won’t
be able to be in two conference
rooms at once, although competing
with Monday’s DOT session will be
the first unclassified discussion of
recent significant improvements in
the Army’s night vision systems,
including new techniques in pulse-
gated viewing and laser ranging.
Competing devices, and their appli-
cations, will be analyzed.

To add more general appeal to
the convention, and to emphasize

that urban problems also concern
the electronics industry, onc of the
highlights Tuesday will be an all-
day discussion in this area. The al-
lied aerospace field will be used as
an example of how industry has
tried to use its knowhow to end
crises in housing, transportation,
and pollution.

While he may get some argu-
ments from aerospace firms, Dr. Al-
bert Weinstcin, assistant director
of research planning and coordina-
tion at the Department of Housing
and Urban Development, feels that
the efforts of these compaines have
been uneven and their success has
been limited, despite their motiva-
tion and potential to make impor-
tant contributions. Speakers will
attempt to provide a better under-
standing of urban problems, will il-
lustrate the use of aerospace re-
sources, and will discuss their
views with the audience.

On Oct. 29, NASA will put in a
pitch for its earth-orbiting manned
space stations. NASA officials, in-
cluding Col. Frank Borman, space
field director, will comment on the
timetable, automatic checkout, and
power source requirements for the
space station and shuttle program.

Satellites won’t be left out, either.
At one of the four satellite sessions,
the design and use of Tacsat 1, the
largest communications satellite
launched to date, will be examined.

For further information contact James H.

Weiner, communications manager, AT&T,
2055 L St. N.W., Washington, D.C. 20036.

Calendar

Conference on Trunk Telecommunica-
tions by Guided Waves, IEE; London,
England; Sept. 15-17.

Electro-Optical Systems Design Confer-
ence, Industrial and Scientific Confer-
ence Management Inc.; Chicago; Sept.
16-19.

Solid State Devices Conference, IEE;

University of Exeter, Exeter, Devon,
England; Sept. 16-19.

(Continved on p. 36)
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The solid state numeric
is ready at Monsanto.

So are 19 other LED's.

You know we've been working on the
MAN 1 visible diode numeric for sev-
eral years. Well, now we're ready to
take orders.

it offers all the good things you
expect from microcircuits. Low
power drain. Shock resistance.
Happy interface with your solid-state
circuitry. Plus it gives you design
flexibility you’ve never had before.
And the multi-segmented construc-
tion avoids the danger of a number
being altered by a small circuit
failure.

Send a P.O. and be the first de-
signer on your block to give your

Send a PO.

digital readout the look of the 70's.

The 19 other low-cost, long-lived
LED’s? Four are bright red light-
emitting semiconductors that have
ns switching time, diode reliability
and million-hour* life.

One of our LED’s emits amber
light, one green light. Five put out
frequencies in the infrared. One is a
coupled pair, with detector and
emitter in the same package to give
you a light-quick switch (5 ns rise
and fall) with 3 kV isolation.

‘Six are room temperature lasers in
avariety of miniaturized configura-
tions. Number 19 is a bunch of new

Monsanto

MAN 1 shown 6 X actual size.

CO, laser modulator components.

So there’s the whole line. They're
all currently available from Schwe-
ber, Kierulff, K-Tronics, or Semicon-
ductor Specialists. Or from us:
Monsanto Electronic Special Prod-
ucts, 10131 Bubb Road, Cupertino,
California 95014. Phone (408)
257-2140.

Want more information on our new
numeric, the MAN 1?2 Circle reader
service #315.

For specs on the other 19 LED’s,
circle #316.

* Ta = 25°C, If = 50ma. Result of step-stress test-
ing with end of life projections.




Make a friend for life. With the guy down the hall. Or in the
next building over. Someone your company hired because he /s
a chemist.

Take him to lunch.
Your motive: To learn about the lanthanides. The what?

The lanthanides. The rare earths, if you will. Those elements
numbering from 57 to 71, from lanthanum to lutetium, in the peri-
odic table. Plus their cousins, yttrium and thorium.

What's to learn? A Iot, especially about the unique electro-
chemical properties of these elements and their compounds. Facts
which can stimulate both old and new thoughts concerning the
shape of IC's, TTL's, CRT's, etc. yet to come.

Take a chemist
to
lunch.

Neodymium

How's to learn? From your new-found friend—the chemist.
Ask. Probe. Cajole. In any of a variety of ways:

Bluntly: "*Say, tell me all you know about these rare earths."

Tactfully: “I knew you'd be the one person around here to
ask. Isn't there something about the rare earths that we can use?

Humbly: “I've heard about yttrium and gadolinium in color-
TV phosphors. And about lanthanum capacitors. But there's more
to rare earths than that—isn't there?"

Maybe what you don't know can hurt you.

Maybe what your associates (like chemists) do know (about
rare earths) can help you.

And so can we. Write. Or call.

We'll send you—or the chemist you name—some helpful
information on the rare earths.

RARE EARTH DIVISION
AMERICAN

POTASH & CHEMICAL
CORPORATION  raemy«sussoumror

258 Ann Street; West Chicago, lllinois 60185; Telephone: (312) 231-0760
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Meetings

(Cantinued from p. 34)

Symposium on the Biological Effects
and Health Implications of Microwave
Radiation, Biophysics Department of
the Virginia Commonwealth University,
Bureau of Radiological Health,
Environmental Control Administration,
and U.S. Public Health Service;
Richmond, Va.; Sept. 17-19.

Annual Broadcasting Symposium,
IEEE; Mayflower Hotel, Washington,
D.C.; Sept. 18-20.

Joint Power Generation Conference,
IEEE, American Society for Mechanical
Engineers; Charlotte, N.C.;

Sept. 21-25,

Annual Intersociety Energy Conversion
Engineering Conference, IEEE,
American Society for Mechanical
Engineers; Statler Hilton Hote!,
Washington, D.C.; Sept. 21-26,

Aerospace Development Briefings and
Fall Meeting, Air Force Association;
Sheraton Park Hotel, Washington; Sept.
22-24.

Ultrasonics Symposium, |EEE;
Chase Park Plaza Hotel, St. Louis, Mo.;
Sept. 24-26.

International Electronics Conference,
IEEE; Automotive Building,
Exhibition Park, Toronto; Oct. 6-8.

Annual Conference of the American
Institute of Ultrasound in Medicine;
Winnipeg, Manitoba, Canada; Oct. 6-10.

Engineering Management Conference,
IEEE; Montreal, Quebec, Canada; Oct.
9-10.

IGA Group Annual Meeting, IEEE;
Statler Hilton Hotel, Detroit; Oct. 12-16.

International Symposium on Remote
Sensing of Environment, The Center
for Remote Sensing Information and
Analysis; University of Michigan,
Ann Arbor; Oct, 14-16.

Annual Symposium on Switching and
Automata Theory, IEEE; Waterloo,
Ontario, Canada; Oct. 15-17.

Thermionic Energy Conversion Spe-
cialist Conference, |EEE; Carmel, Calif.;
Oct. 21-23.

Joint Materials Handling Engineering
Conference, IEEE, American Society of
Mechanical Engineers; Sheraton Motor
Inn, Portland, Ore.; Oct. 27-29.

Joint Conference on Mathematical and
Computer Aids to Design, Society for
industrial and Applied Mathematics,
Association for Computing Machinery,

(Continued on p. 38)
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Desk-type hp 9100A programmable calculator. Provides

dynamic range from 10°% to 10°® with resolution to 10

significant figures, and a memory which accommodates 196 pro-

gram steps. Printed circuit board from calculator shows extensive use

of Allen-Bradley hot-molded resistors.

“We specify Allen-Bradley
hot-molded resistors for quality,
reliability, price and delivery”

ST i Hewlett-Packard

T
TYPECB 1/4 WaTT m
TyPe EB 1./z WaAT : 7"“ - 5 e o .

T The computer-like capabilities in this compact hp Model 9100A
35

e‘.= —, Calculator have placed severe demands on component perfor-
““ mance. Reliability must be of the highest level.

YPE GB 1 wWarr

Allen-Bradley hot-molded resistors completely meet the challenge.
This is shown by the fact that they satisfy the requirements of the
latest MIL-R-390008A Established Reliability Specifications at the
A-B hot-molded fixed resistors are available in all standard highest level—the S level. This is true for all three ratings—the 1

resistance values and tolerances, plus values above and below watt, % watt, and % watt—over the complete resistance range
standard limits. A-B hot-molded resistors meet or exceed alf from 2.7 ohms to 22 megohms!

applicable military specifications including the new Established
Reliability Specification at the S level. Shown actual size. The unsurpassed performance of A-B resistors results from an

exclusive hot molding manufacturing technique. The equipment is
fully automatic—developed and used only by Allen-Bradley. The
“built-in” precision control ensures the highest uniformity from

5 - resistor to resistor—year after year. Physical properties are constant.
A | . .
I LJLE N H “ H, j T Performance is predictable.
oy QUALITY ELECTRONIC COMF’ONENTS For complete specifications on this quality line of hot-molded

resistors, please write to Henry G. Rosenkranz and request Techni-
cal Bulletin 5000. Allen-Bradley Co., 1201 S. Second St., Mil-
waukee, Wis. 563204. Export Office: 1293 Broad Street, Bloomfield,
eeeeee ©Allen-Bradley Company 1969 N. J., U.S.A. 07003. In Canada: Allen-Bradley Canada Limited.

TYPE HB 2 WarTTs
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And how you can prevent it.

Whether it was caused by a techni-
cian with a wayward probe, or a
piece of heavy equipment starting
up nearby, or “‘strays,” the origin of
a high-voltage transient is of no
consequence.

In every case, the results are the
same: immediate—or eventual—fail-
ure of costly semiconductors.

Even though it may not fail imme-
diately, the punctured device is left
with a path, analogous to scar tissue,
along which subsequent failures
take place.

Eventually, under thermal stress
or load conditions, the semiconduc-
tor gives up. Often without apparent
cause.

Protection against transients

The Heinemann JA/QTM electronics
protector prevents high voltage
spikes, or overvoltages of any kind,
from ever reaching your semicon-
ductors. (JA/Q undervoltage protec-
tors are also now available.)

The JA/Q provides protection
against transients and overvoltages
by sensing them before they reach
the vulnerable portions of the circuit.
It responds to dangerous conditions

38 Circle 38 on reader service card

by shunting them from the line and
signaling a trip mechanism to open
the line.

Transient response time of the
JA/Q is within 500 nanoseconds.
Trip time is 10 milliseconds.

And overcurrent protection

Transient/overvoltage protection is
combined in the JA/Q with hydrau-
lic-magnetic overcurrent protection,
which may be specified with or with-
out time delay, depending on your
circuit requirements. Time delays for
typical overcurrent faults have no ef-
fect on the trip time of the protector
under transient or overvoltage con-
ditions.

To learn more about the JA/Q,
write for Bulletin 3370. We're as in-
terested in preventing failures as
you are. Heinemann Electric Com-
pany, 2600 Brunswick Pike, Trenton,
N.J. 06802. 4a40

HEiNEMANN

Meetings

(Continved from p. 36)

IEEE; Disneyland Hotel, Anaheim,
Calif., Oct. 27-30.

Nuclear Science Symposium, |EEE;
Sheraton Palace Hotel, San Francisco;
Oct. 29-31.

International Electron Devices Meeting,
IEEE; Sheraton Park Hotel, Washington;
Oct. 29-31.

Northeast Electronics Research &
Engineering Meeting (NEREM), IEEE;
Sheraton Boston Hotel, War Memorial
Auditorium, Boston; Nov. 5-7.

University Conference on Ceramic
Science, Dept. of Metallurgical and
Materials Engineering, University of
Florida; Nov. 10-14.

Symposium on Adaptive Processes,
IEEE; Pennsylvania State University,
State College; Nov. 17-19.

Short courses

Active Filter Design: Theory and Prac-
tice, University of California at Los
Angeles; Sept. 22-26. $275 fee.

Executive Technical Development,
Polytechnic Institute of Brooklyn, New
York; Gurney's Inn, Montauk, Long Is-
land; Oct. 6-31. $2,125 fee.

Interactive Production Control,
Engineering and Physical Sciences
Extension; University of Calif. at Los
Angeles, Oct. 27-31. $275 fee.

Call for papers

Numerical Control Society’s Meeting
and Technical Conference; Statler Hil-
ton Hotel, Boston, April 810, 1970.
Oct. 15 is deadline for submission of
abstracts to program chairman, Law-
rence D. Levine, Hitchiner Manufactur-
ing Co., Milford, N. H. 03055.

International Solid-State Circuits Con-
ference, |EEE, U. of Pa.; Sheraton Ho-
tel, Philadelphia, Feb. 18-20, 1970.
Oct. 17 is deadline for submission of
abstracts and papers to L.D. Wechsler,
General Electric Co., Electronics Park,
Building #3, Syracuse, N.Y. 13201.

Transducer Conference, IEEE; National
Bureau of Standards, Gaithersburg,
Md., May 4-5, 1970. Nov. 1 is deadline
for submission of summaries to Dr.
Robert B. Spooner, IMPAC Instrument
Service, 201 E. Carson Street, Pitts-
burgh, Pa. 15219.
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Allen-Bradley cuts space requirements
with new sealed type Z cermet trimmers

7S mmer .
shown 5 times ac size |

this latest addition to the Allen-Bradley line of cermet trimmers. ..the
type Z...affords high performance in an especially compact package

The cermet material—an exclusive formulation developed by
Allen-Bradley—provides superior load life, operating life, and electrical
performance. For example, the full load operation (15 watt) for 1000
hours at 70°C produces less than 3%, total resistance change. And the
temperature coefficient is less than *250 PPM/°C for all resistance

values and throughout the complete temperature range (—55°C to
+125°C).

The Type Z is ruggedly constructed to withstand shock and vibration.
The unique rotor design ensures smooth adjustment and complete
stability under severe environments. The leads are permanently an-
chored and bonded. The connection exceeds the lead strength—opens
cannot occur. Leads are weldable.

The enclosure is SEALED. Tt is both dust-tight as well as watertight,
and can be potted. Mounting pads prevent moisture migration and also
post-solder washout. For full specifications on this new spacesaving cermet
trimmer, please write Henry G. Rosenkranz, Allen-Bradley Co., 1201 S.
Second St., Milwaukee, Wis. 53204. Export Office: 1293 Broad Street,
Bloomfield, N.J., U.S.A. 07003. In Canada: Allen-Bradley Canada Litd.

=14~ - = /4~
=

SPECIFICATIONS SUMMARY
Adjustment: Horizontal or vertical.
Temperature Range: —55°C to +125°C.

Resistances: 50 ohms through 1 megohm.
Lower resistances available.

Tolerances: £20% standard, £10% available.
Resolution: Essentially infinite.

Rotational Life: Less than 2% total resistance
change after 200 cycles.
Rotation: 300° single turn.

End Resistance: Less than 3 ohms.

©Allen-Bradley Company 1968 @ ! » - . ? : )
€ce9-25 W, QUALITY ELECTRONIC COMPONENTS



Reliability is a spring, a wheel
and two thingamajigs.




()

Every AE Type 44 stepping

v A "“ switch comes with them.
'“:‘" One-spring power.

-
.
o
\

The drive spring is a coil.
What it does is store up
power. When it comes time to switch, the spring
lets loose and moves the wiper assembly forward.
Each time using precisely the same pressure.

Notice our spring is tapered at one end. It’s
designed to perfectly match the power input. That’s
why you always get the best possible transfer
of energy.

At one end of the drive spring is an adjusting
screw. We turn it a little this way or a little that
way and the tension is always perfect.

Try that with a flat spring.

We re-invented the wheel.

The ratchet wheel is a little different. The way
it’s made, for one thing. First, we blank it. Next,
shave it. And
finally, case-
harden it. Then
it’s super strong.

Notice the big, square
teeth that always provide a
sure bite.

A thingamajig with teeth.

That thingamajig next to
the wheel is the armature
assembly. When the teeth
on the end of it mesh
with the teeth on the
ratchet wheel, they stop
the wiper assembly and
position it precisely on
the contact bank. Smooth as
silk, every time. No jarring,
no jamming,
no banging.

No adjustments,
either. Asthe teeth
wear, they just
drop further into
the wheel. So nothing
ever gets out of whack. a

A pawl that floats.

On the end of the armature is the pawl. We
made it “free floating” to eliminate the jamming
and binding that go with the old style pawl stop
block. And while we were at it, we stopped pawl
breakage and put an end to double-stepping or
overthrow.

Don’t bother looking for this special set-up
anywhere else. It’s patented.

The other thingamajig.
It’s called a contact spring.

We’ve got some strong r

feelings as to what . '

makesacontact M 3 . t -

spring strong. " ‘ s oy
In the first -

place, we believe there’s strength in numbers. So we
put two sets of contacts on each spring. This means
youget a completed circuit every time. Without fail.
But some of the credit for thishasto go to our solv-
ing the most common cause of contact failure—the
build-up of insulating films on the contact points.
We make each set of points self-cleaning. That
way, the bad stuff doesn’t have a chance to build up.
Finally, take the buffers. We make ours of a
special, tough phenolic material that lasts. And
lasts. And lasts. All without wear or

distortion.
To make sure they stay in place, we
weld the buffer cups to the contact
springs. We weld, rather than use rivets,
because our lab found that rivets have
a habit of falling off or wearing out.

Seeing is believing.

We could go on talking reliability and
tell you about our testing and run-in
room. There’s a lot more to tell.
But we’d rather have our
Sales Representative show
you. And let you see first
\ hand the reliability
\ that’s built into every
| AE stepping switch.
] Just call or write.
E Automatic Electric
Company, Northlake,

Illinois 60164.

V-

S

AUTOMATIC ELECTRIC

sussiDiARY OF GENERAL TELEPHONE & ELECTRONICS

Circle 41 on reader service card



Put aMICRO SWITCH
field man on your team

and you’ve got a whole army
of experts on your side.

Special switching problems?
MICRO SWITCH puts the largest
field organization in the industry at
your convenience. Our field engi-
neers are especially trained to work
on any aspect of your application
requirements; from proper switch
selection, including reliability and
quality/cost factors, to proper switch
installation and operation for maxi-
mum service.

When a field man tackles your
problem, he’s not working on it

HONEYWELL INTERNATIONAL » Sales and service officesin all principal clties of the world. Manufacturingin United States,

42 Circle 42 on reader service card

alone. He is backed by a whole army
of experts at the factory with many
specialized talents.

For example, should you require a
switch design to meet highly sophis-
ticated specifications, he can tap the
know-how of our experienced de-
sign engineering department. At the
same time, he can dip into the world’s
largest selection of switches to find
the device that’s exactly suited to
your needs.

Similarly, our extensive R&D
facilities, advanced development

MICRO SWITCH

FREEPORT,ILLINOIS 61032

A DIVISION OF HONEYWELL

laboratories, and other engineering
departments are continually devel-
oping new data and concepts to pro-
vide the most up-to-date sources of
reference to serve you better.

Whatever your switching prob-
lem, large or small, call in the man
who’s experienced in problem solv-
ing . ..your MICRO SWITCH field
man. You can reach him easily
through a Branch Office or Author-
ized Distributor (Ycllow Pages,
“Switches, Electric’).

United Kingdom, Canada, Netherlands, Germany, France, Japan.
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Editorial Comment

Product planning aids West German IC effort

West Germany is gearing up to meet its goal of
producing $100 million in IC’s by 1974. In spite of
being less than one-fifth of the way to that goal,
there are reasons to believe that it will be reached.
Most important, the major IC makers use, or at
least subscribe to in principle, modern methods of
market evaluation and product planning. Further-
more, the progressive companies recognize their
shortcomings; if there is one fly in the ointment, it
is in the lack of programs to overcome some of the
acknowledged problems.

At Valvo GmbH—-West Germany’s undisputed
leader in IC production—about 80% of its new
products stem from customer demand, as opposed
to technical innovation from its own staff. Since
Valvo is a part of Philips Gloeilampenfabrieken, all
ideas for new products must first pass muster
before the Philips international development com-
mittee. Philips does this to determine how the
product fits into its worldwide marketing picture
as well as to get a reading on the product’s breadth
of applicability. One of the results of this screening
at the corporate level is that Valvo sells the bulk
of its IC’s externally rather than to other Philips
divisions. When corporate approval is granted,
Valvo application engineers make a system study,
then provide a breadboard of the IC to the cus-
tomer. If satisfactory, pricing, volume, and delivery
schedules covering a period of up to threc years
would then be negotiated. A contract—including
target specifications—may be drawn up at this
stage. Valvo has initiated about a dozen new IC
products per year in this way. And fewer than 10%
of them failed to get into production.

AEG-Telefunken’s semiconductor operations, un-
like Valvo’s, have targeted the in-house market.
Except for specialized devices, the IC needs of all
corporate divisions are met internally. Thus, the
captive market may absorb as much as 90% of the
IC division’s output.

The division has a central product-planning com-
mittee composed of five engineers whose primary
duties are to study the market for IC’s. The com-
mittee sets up “working groups” that have repre-
sentatives from both device and equipment depart-
ments; one such group studies IC’s for color tv.

Electronics | September 15, 1969

To help guide development programs, AEG-Tele-
funken conducts a score of studies each year that
range across such fields as tv tuners, electronic
switching systems, and automotive electronics.
Planners at the company foresee the formation of
industrial “interest groups” inside—and perhaps
outside—Europe. Such groups are expected to per-
mit more rapid development and application of
West German IC technology. One such group could
be based on the tv-receiver market, for example.

On the negative side of the ledger, West German
industry faces a labor shortage, as well as a
shortage of trained engineers. Workers needed to
man the assembly lines have been imported from
Spain, Italy, Portugal, South Africa, Yugoslavia,
Greece, and Turkey. In some sections of the West
German electronics industry, foreign workers
account for 70% of the total working force. Gener-
ally, such workers are imported with government
assistance and stay for periods of one or two years;
they sock their earnings away and then return to
their native countries. The West German com-
panies must build housing and facilities for the
workers with no expectations that they’ll contribute
much to the local economy. As for the shortage of
engineering talent, one engineer attributes it to the
West German economic and social structure which
encourages bright young students to concentrate
on the humanities rather than technology.

Another problem is the technology gap.
Reluctant to admit it exists, West Germans never-
theless yearn to close it. Invariably, they attribute
much of the gap to the “driving power” of military
demand and Government support in the U.S. And
they urge the West German government to put
more support behind domestic technology, a
demand that is being acceded to gradually, if
modestly. Even at that, some West German
engineers complain that much of the money spent
in product development is wasted through mis-
direction by decision makers who are not tech-
nically competent.

Thus, while West Germany has done well in
improving its posture for designing and producing
IC’s, it must overcome important drawbacks before
it can handily reach the goals it has set. ®



Get away from quavering needles. End
interpolations, extrapolations, and meter
readings by conjecture. Now you can move
up to digital readout with the one low cost
digital panel meter with automatic zero
adjust. With the new Digilin Type 250 you
never worry about accuracy or unchecked
drift. The 250 takes away the opportunity
to make mistakes.

And while you gain day-in, day-out
solid-state reliability and digital accuracy,
the Type 250 — an industrial designer’s
masterpiece in brushed aluminum —
brings an appearance of elegant precision
to your system.

Now check these other important
features:

Easy, external programming. With the

44 Circle 44 on reader service card

The $99.00
digital panel meter
you never have
to zero adjust

250, it's easy to take advantage of quan-
tity prices. Stock one meter type. Change
to a wide variety of current, voltage, or
resistance ranges and change decimals all
from the rear.

No internal adjustments. All ranges
and functions are programmable from the
rear panel. Calibration is accomplished by
a single front panel vernier adjustment.

Constant high input impedance. No
errors due to circuit loading.

Best visibility. Big 0.6” numbers.
Paralax-free, filtered wide-angle viewing.
Memory capacity gives no-blink display.

Fit-anywhere size. Just 4.38 by 3.13
inches. Only 3.12 inches behind panel.

Assured reliability. Exclusive Digilin
100-hour factory burn-in test is the most

dig

DIGITAL

INSTRUMENTS

rigorous in the industry.

How do we give you more features and
better quality at the same low price? Be-
cause of Digilin innovations in circuitry,
design, and manufacturing processes, the
step-ahead technology that never means
compromise.

At $99.00 each in lots of 100, now you
can well afford digital readout where
you can’t afford to make mistakes. Get in
touch with Digilin today and get off the
needle. Digilin, Inc., 6533 San Fernando
Rd., Glendale, Calif. 91201. Telephone
213-246-8161, Ext. 401. (A division of
Dura-Containers, Inc.)

Need 3-digit readout? Type 330 has
same features as the 250, costs just $129
(100-units).

Circle 45 on reader service card =



You’'ll never get a bum wrap.

Not with a CDE wrapped tubular.
For Cornell Dubilier has set the indus-
try standard in wrap-and-fill capacitors.
And we offer the most comprehensive
stock in depth. Over 500 items, round
and oval, covering capacities from .001
to 5 mfd, voltages from 50 to 600V DCW,
and tolerances from 1% through 20%.

\ In polyester, polycarbonate, or polystyrene, in foil/
- film or metalized dielectrics—to meet every
L 3 industrial or military need. And all are

Sprint stock standards. SPRINT is the
CDE program that assures you
quick delivery of standardized
..components covering 98% of

~ industry requirements.

CORNELL:
w4 | DUBILIER

50 Paris Street, Newark, New Jersey 07101




STOCK STANDARDS—WRAPPED TUBULAR CAPACITORS

TYPE WCR. General purpose, round,
polycarbonate capacitor

Voltage—50 to 600V DCW

Capacitance—.001 to 2.0 mfd

Tolerance—=-5%, 10%

Temperature— —55°C to +125°C without derating
+*1%,2%,5%,20% available on
special order over 50V

TYPE WPR. General purpose, round,
polystyrene capacitor

Voltage—100 to 600V DCW

Capacitance—.001 to 1.0 mfd

Tolerance—=+1%, 2%, 5%, 10%, 20%

Temperature— —55°C to +85°C

TYPE MCR. General purpose, round,
metallized polycarbonate capacitor
Voltage—50 to 600V DCW

Capacitance—.01 to 5.0 mfd

Tolerance—:-10%, 20%

Temperature— —55°C to +125°C

*+*5%, 10 % tolerances available on
special order over 50V

TYPE MMW. General purpose, round,
metallized, polyester miniature capacitor
Voltage—50 to 600V DCW

Capacitance—.01 to 5.0 mfd

Tolerance—=+1%, 2%, 5%, 10%, 20%

Temperature— —55°C to +85°C without derating;
+125°C with derating

+*1%,2%, 5% tolerances available on
special order over S0V

TYPE WMF. General purpose, round,
polyester miniature capacitor
Voltage—50 to 600V DCW
Capacitance—.001 to 5.0 mfd
Tolerance—=+1%, 2%, 5%, 10%, 20%
Temperature—55°C without derating;

+125°C with derating
+1%,2%,5% tolerances available on
special order over SOV.

TYPE WCP. General purpose, oval
polycarbonate capacitor

Voltage—50 to 600V DCW

Capacitance—.01 to 2.0 mfd

Tolerance—=10%

Temperature— —55°C to +125°C without derating
+5 % available on special order

TYPE MFP. General purpose, oval,
polyester miniature capacitor
Voltage—50 to 600V DCW

Capacitance—.01 to 5.0 mfd

Tolerance—=+10%, 20%

Temperature— —55°C to +85°C without derating;
+125°C with derating

+5 % tolerance available on special order

TYPE MCP. General purpose, oval
metallized polycarbonate capacitor
Voltage—50 to 600V DCW

Capacitance—.1 to 5.0 mfd

Tolerance—=+10%, 20%

Temperature— —55°C to +125°C without derating
*+*5%,10% available on

special order over 50V

TYPE MMP. General purpose, flat
metallized, polyester miniature capacitor
Voltage—50 to 600V DC

Capacitance—.1 to 5.0 mid

Tolerance—=1%, 2%, 5%, 10%, 20%

Temperature— —55°C to 85°C without derating;
+125°C with derating

TYPE CTM. Military round,

polyester per MIL-C-27287

Voltage—50 to 100V DCW, 200V DC to 300V DC at 125°C
Capacitance—.0033 to 1.0 mfd, .001 to .15 mfd
Tolerance—=+5%, 10%

Temperature— —55°C to +125°C

Entries in red available on special order only. All other items stocked in depth at your

CDE authorized distributor.

For complete descriptions, see your component selector.

CORNELL:
et DUBILIER

50 Paris Street, Newark, New Jersey 07101



Autonetics delivering
Hayakawa MOS LSl
after cold summer

Motorola sets debut
for high-performance
memory system

Westinghouse shapes
semiconductor
shakeup

Electronics Newsletter

September 15, 1969

Autonetics is finally delivering MOS LSI circuits for Hayakawa’s desk
calculators after the Japanese company flatly rejected all circuits pro-
duced by the American firm during July and August. The reason: high
rejection percentage among tested arrays made Hayakawa leery of using
any. Autonetics considers the $30 million order its entree into the com-
mercial LSI business [Electronics, April 28, p. 103].

But shipments now are rolling in, says Hayakawa, adding that an engi-
neer sent to Autonetics to supervise acceptance testing returned to Japan
with a big batch of circuits. The problem apparently was created in
going from 1.5-inch to 2-inch wafers—diffusion conditions evidently had
to be changed. Hayakawa emphasizes that it’s confident Autonetics has
everything under control.

The bad summer deliveries, nevertheless, forced Hayakawa to delay
introduction of its miniature calculator from August to October. In
November, the firm says, it will receive 22,000 sets of circuits—88,000
arrays. The expectation is that Autonetics will have made up the deficit
by December, and that Hayakawa will be turning out 30,000 of the
machines monthly by March.

A semiconductor memory system consisting of 8,192 bits in six packages
is being prepared for introduction in the first quarter next year by Moto-
rola Semiconductor. It will be priced competitively with comparable
magnetic stores, says Wally Raisanen, Motorola’s operations manager
for MOS and IC memories, because it will be made with a novel beam-
lead technique in which the beams are batch fabricated independent of
wafer processing.

Raisanen also maintains that it is the fastest semiconductor memory
of its size to date, with a cycle time of 150 nanoseconds or less, compared
with core speeds of about 500 nsec in comparably sized production sys-
tems today and 250 nsec for plated-wire units now in development. The
basic storage unit is a 256-bit MOS array; four of the six packages contain
one array plus one bipolar chip. The other two packages contain the
bipolar sense amplifier digit driver and decoding logic.

Power dissipation, 1 milliwatt per bit, is being billed as the lowest for
any kind of high-performance memory. The unit is aimed at high-perform-
ance main frame applications. It is the first Motorola vehicle to incorpo-
rate the beam-lead technique.

Westinghouse, in an effort to rejuvenate its ailing Semiconductor division,
will make major changes in its product line. For example, rectifier diodes
for automobiles—a mass market, but one on which Westinghouse has lost
money for the last seven years—will be dropped.

To compensate, there will be new products incorporating a fair amount
of technical sophistication. Among them: a 2,500-volt (and eventually
4,000-volt) rectifier said to have the lowest leakage current and forward
voltage drop of any device in its class; a reverse-switching rectifier that
can switch in 50 nanoseconds and is to replace thyratrons in radars; and
a gate-controlled switch.

The switch actually was introduced unsuccessfully some years ago as

~<Circle 46 on reader service card 47



Diagnostic computer
spots cancer cells

MOS computer starts
flight tests in'70

Addenda

Electronics Newsletter

the GTO (for gate turn-off) silicon-controlled rectifier. Unlike conven-
tional SCR’s, it could be turned off as well as on by a signal on the gate
terminal. But the GTO couldn’t meet the competition of transistors. The
new version has much higher voltage and current capability (the original
was rated at 8 to 10 amperes), and can operate more efficiently and with
greater surge capacity than transistors.

A system developed at the University of Chicago is now helping clinicians
determine the difference between normal and cancerous cells in seconds
instead of the minimum of hours it usually takes. What’s more, because
Ticas—taxonomic intracellular analytic system—is programed with infor-
mation from expert cytopathologists around the world, it can identify
anomalies that a single investigator, even if he were the most skilled and
experienced, might never have seen. The next step in the project is direct
tv transmission of diagnoses to doctors’ offices.

The system, developed by Dr. George L. Wied of the university’s Pritz-
ker School of Medicine, consists of a standard fast-scan microspectropho-
tometer integrated with a LINC-8 biomedical computer and an IBM
360/50. Diagnostic information is fed to it and compared with stored data.
Used as a consultant, Ticas is also able to describe the development and
state of cells. For example, it can tell if a cell has been damaged by irradi-
ation and, if so, how badly. It also can tell if a cell is infected by a virus
or detect contamination caused by other cell populations.

First flight tests of the Autonetics D-200 MOS computer could come early
next year. Autonetics is teamed with the International Engineering Corp.,
Arlington, Va., manufacturer of loran equipment, and present plans call
for the 10-Ib. computer to be integrated with a loran receiver in solving
navigation problems.

The avionics computer [Electronics, Dec. 9, 1968, p. 33] is thought
to be the first such unit to use all-MOS devices in its central processor,
control section, and memory. Autonetics engineers see the initial versions
of the D-200 family used for navigation, guidance, and weapons-delivery
applications in such aircraft as the F-14 and F-15, and possibly some of
the larger helicopters, such as the CH-53. But even before this initial
version has flown, plans call for shrinking the computer from its present
5 by 6 by 7 inches to about the size of a cigarette package.

The raging dispute between NASA and the scientific community may
have already reached the point at which White House science aide Lee
DuBridge will be forced to arbitrate. Scientists contend that the space
program is directed more toward publicity than scientific work. . . .
Meanwhile, Air Force Col. Frank Borman, a Nixon favorite who was a
rumored replacement for Thomas Paine as NASA administrator, has
squelched the reports. As a matter of fact, he will leave the agency
after the space-station study is completed. . . . RCA Laboratories has
vapor-phase grown single-crystal gallium nitride. The lab hasn’t yet used
the material in a device, but is cautiously optimistic about its potential
in semiconductor injection lasers tunable over a very wide range: visible
to near infrared. The material's wavelength is about 2,000 to 3,000 ang-
stroms and it can be p or n doped.

Electronics | September 15, 1969



Integrated
Gircuit
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SYLVANIA

How SUHL ICs keep track of trains.

Automatic car identification system uses 28 different varieties

of SUHL TTL integrated circuits.

By 1970, every freight car in the
United States will be carrying a label
similar to that shown at thelower right.
It’s all part of an automatic car identi-
fication system called KarTrak*. The
KarTrak ACI system was designed and
developed by Sylvania and has been
adopted for use by the Association of
American Railroads.

Heart of the KarTrak ACI system is
an electronic scanner that reads the col-
or coded strips on the label. The basic
decoder unit utilizes 9 integrated cir-
cuit boards each containing 40 SUHL
*Trade Mark

TTL packages for a total of 360 inte-
grated circuits. The decoder section
processes the information from the
labels as they are scanned on a passing
train. This data includes identification
of the owning railroad, and the car num-
ber. Other information such as car
weight can also be included.

The SUHL integrated circuits have
to work in an extreme environment.
The trackside scanning units are placed
in open areas all over the United States
and have to bear the heat of summer

as well as the cold of winter. No special
precautions were taken with the SUHL
circuits. They are all standard off-the-
shelf units. In addition to the basic de-
coder section, SUHL circuits are used
in other portions of the system. A mes-
sage generator that gives information
on complete trains uses 60 SUHL TTL
integrated circuits. A core memory
storage section uses 360 SUHL TTL
circuits.

Also available are five communica-

tions interface options, only one of
conlinued next page

This issue
in capsule

IC Types
Now we have total TTL capability.

LSl
The Unicell approach to large-
scale integration.

Hybrid Circuits
Hybrid shift register has many
advantages.

IC Applications
Up-down counters run at speeds
up to 20 MHz.

IC Developments
Isylithic beamlead ICs rival
discrete components.

Manager’s Corner
What does MIL-STD-883 really
mean?




8G-190 triple 3-input NAND/NOR gate.

which is used at a time in a given system. Each interface
unit consists of three circuit cards containing 40 SUHL
ICs for a total of 120 circuits per system.

A read-only memory is also available as an option. This
unit converts numeric input to alphanumeric output infor-
mation. The read-only memory is made up of four circuit
cards, each carrying 25 SUHL TTL ICs.

One of the main reasons that SUHL IC logic was selec-
ted for the KarTrak ACI system is the large numbers of
logic forms available in the family. SUHL logic has the
broadest line in the industry. More than 28 different types
of SUHL circuits are used in the KarTrak ACI system.

This wide range of device types enabled the design en-
gineers to tailor the system to the optimum configuration.
Package count was kept to a minimum and actual design
was simplified. CIRCLE NUMBER 300
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How the KarTrak ACI system works.

The KarTrak car label is made up of a series of colored
strips of retroreflective material. The strips are arranged
one on top of the other in a color sequence. Each strip is
divided into two parts whose colors represent discrete
numbers to the trackside scanner.

The KarTrak scanner is mounted alongside the railroad
track. When a train passes, light from a 9,000 Watt xenon
lamp scans the side of the train. Light from the label is
reflected back into the scanner where it passes through
a partially silvered mirror. From here the light is focused
through a lens to create an image of the label. The image
is transmitted through a slit plate to a dichroic mirror. At
this point the light is optically filtered into two broad spec-
tra defined as red and blue. Here, photomultipliers
change the optical signals into coded electrical pulses for
input to the decoder.

Now we have total TTL capability.

Addition of two new TTL product lines makes Sylvania’s TTL the broadest and

most diversified line available anywhere.

In today’s highly selective integrated circuit market, TTL
is the most popular digital logic form. And there are good
reasons why. These reasons include a superior speed/power
product, high noise immunity and the wide variety of
functions available.

Sylvania pioneered the shift to TTL over five years ago
with the introduction of SUHL (Sylvania Universal High-
level Logic) integrated circuits. These products proved
the superiority and practicality of the TTL technology.

Since then, the SUHL I and SUHL II families have been

constantly expanded as Sylvania continues to lead the way
in TTL. A wide range of monolithic functional arrays have
also been introduced to further enhance the line.

Now we've added two complete new lines of TTL logic
to our constantly growing family. These new lines give you
the widest choice of TTL circuits available anywhere. Now
you can fill all of your TTL needs from a single reliable
source—Sylvania.

CIRCLE NUMBER 301



Sylvania TTL integrated Gircuits

Function

Dual 4-Input NAND’NOR Gate

Single 8-Input NAND/NOR Gate
Expandable Single 8-Input NAND/NOR Gate
Dual 4-Input Positive NAND Buffer

Quad 2-Input NAND’'NOR Gate

Triple 2-Input Bus Driver

Triple 3-Input NAND. NOR Gate

Expandable 4 Wide 2-Input AND-OR Invert Gate
4 Wide 2-Input AND-OR Invert Gate

Dual 2 Wide 2-Input AND-OR Invert Gate

Expandable Triple 3-Input OR Gate
ut OR Gate
Quad 2-Input Lamp Driver

Wuad . 1PULl |

I ysitive NOF

Hex 1-Input Inverter

Dual Pulse Shaper Delay AND Gate
Dual 4-input AND-OR Gate

Dual 4-Input £

Quad 2-Iﬁput OR Expander

Jual 4-Input OR Expander
Expandable Dual 2 Wide 2-Input AND-OR Invert Gate

lio Floo
P riof

J-K Flip Flop (AND Inputs)

J-K Flip Flop (OR Inputs

Dual D Flip Flop

Dual 35 MHz Flip Flop (Separate Clock)

Dual 35 MHz Flip Flop (Common Clock)
-K Master Slave Flip Flop

Dual J-K Master Slave w/Clear

SUHL |

SG40, 41, 42, 43
$G60, 61, 62, 63
SG120, 121, 122, 123
S$G130, 131,132,133
SG140, 141, 142, 143
$G160, 161, 162, 163
$G190, 191, 192, 193
SGHO, 51, 52, 53

$G70,71,72,73

SG90, 91, 92, 93
SG100, 101, 102, 103
$G110,111, 112,113
SG351, 353
S$G330, 331, 332, 333
$G370, 371, 372,373
SG80, 81, 82, 83
SG280, 281, 282, 283
SG180, 181, 182, 183

SG150, 151, 152, 153
SG170, 171,172, 173

SF30, 31, 32, 33
SF50, 51, 52, 53
SF60, 61, 62, 63
SF80, 81, 82, 83
SF100, 101, 102, 103

SF110, 111,112, 113

SUHL I
SG240, 241, 242, 243
$G260, 261, 262, 263

,,,,,,,,,,

3G220, 221, 222, 223

$G320, 321, 322, 323

S$G250, 251, 252, 253

$G310, 311, 312, 313

$G300, 301, 302, 303
$G210, 211, 212, 213

SG340, 341, 342, 343
$G380, 381, 382, 383

$G230, 231, 232, 233
5G270, 271, 272, 273

SF200, 201, 202, 203
SF210, 211, 212, 213
SF90, 91, 92, 93
S 0, 121, 122, 123
SF130, 131, 132, 133

ricu, 1

SM-120 parity generatar/checker.

5400/7400

SG5420 SG7420

$G5430, SG7430

$G5440, SG7440
$G5400, SG7400

AEAIA CATATN

SG5453, SG7453

CRRARA {
oL2494, Su/404

SG5451, SG7451

$G5401, SG7401

SF5474, SF7474

7400N
SG7420

SG7430N

SG7440N
SG7400N

SG7453N
SG7454N
SG7451N

SG7402N

SG7450N
SF7474N

SF7472N
SF7473N

Pin Basing
Available Packages

i
ARAARAALD

Flat Pack
Plug In

SUHL I

HEEREBE
£

RERMEAR

Flat Pack
Plug In

ICECHCNCHCECHEE

Flat Pack

3

cCHCHTHGEN

ICECHC!

Plug In




The Unicell approach
10 large-scale
integration.

“Basic cellular method gives a
high degree of flexibility to
design of LS| circuits.

Our research into large-scale integra-
tion has centered on a method of realiz-
ing arrays of a complexity of from 50
to 150 gates while retaining the design
flexibility usually associated with less
complex circuits.,

We call our approach “Unicell.” In
our method, twenty to forty compo-
nents are diffused in a fixed repetitive
pattern resulting in a series of very
small area cells. Cell can be made into
gates, buffers, -flip-flops or other logic
elements simply by selecting the proper
metallization pattern.

Assume you have a system requiring
X number of 8-input gates, Y number
of 4-input gates, and Z number of flip-
flops. Further, assume that these ele-
ments must be interconnected to form a
system function.

Here’s how we go about it. The first
step is to isolate enough cells on the
wafer to provide a sufficient number to
produce the needed logic elements. This
group of cells becomes an array. Now
the entire wafer has been divided into
a series of arrays, each consisting of
many cells (Fig. 1).

Next, the components in each cell are
interconnected to form the required
number of 8-input gates, 4-input gates,
and flip-flops. The result is a series of
arrays containing the required number
of functional elements, but as yet the
cells have not been interconnected with
each other. That comes in the next
series of steps.

At this point in the process, the en-
tire wafer is covered with insulation.
Then, windows are opened and the cells
within each array are connected to each
other in the vertical direction. Another
layer of insulation is put down, win-
dows opened, and interconnections are
made in the horizontal direction (Fig.
2).

Thus, we have about one hundred
identical arrays on a wafer, all inter-
nally interconnected to perform a sys-
tem function. All that remains to be
done is to test and package the individ-
ual arrays.

To accommodate the large number of
functions built into each array, pack-
ages with 24, 36 or more leads are nec-
essary.

Another feature of the Sylvania ap-
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Adaptive 4-bit shift register uses 3-layer metallization.

proach to LSI is that each cell can be
designed for either high speed or low
power operation. Characteristics of typ-
ical circuits are shown in the table, The
low power logic cells have a power dis-
sipation of 3.5 mW and a propagation
delay of 10 ns. The high speed logic
cells dissipate 12 mW and have a prop-
agation delay of 3 ns.

The finished arrays interface well
with SUHL, TTL and DTL integrated

Unicell characteristics

circuits having the same drive capa-
bility, loading factors and noise mar-
gins.

Some of the advantages of LSI can
be seen from one logic system we de-
signed on an experimental basis. One
Unicell LSI package replaced 43 stand-
ard integrated circuits and 500 wired
interconnections. The reduction in pow-
er dissipation over the IC breadboard
version was a factor of three. Improve-

HIGH-SPEED CELL LOW-POWER CELL
LoGIC DRIVER BUFFER LOGIC DRIVER BUFFER
GATE GATE INVERTER GATE GATE INVERTER
A A A A
1. LOGIC gD—z 2 L—DO—: gDe aD{>o§ .—Do—x
(POSITIVE NAND) 2 _ b s N
ABCD=E | AB.C=D A=R ABCD=E ABC=D AR
2 POWER DISSIPATION 12 MW 15 MW 15 MW 35MW 12 MW 15 MW
3.PROPAGATION DELAY 3NS 8NS 5NS 10NS 10NS SNS
4 LOGIC
R 4(EXP) 3(ExP) 1(EXP.) 4 (ExP) 3(ExP) 1{EXP)
5 LOGIC 0 10 o 0 20 20
FAN-OUT 4(wW/0) 4{w/0) 8{W/0) 4(W/0)
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CELL
AN ARRAY
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Fig. 1. Wafer is divided into a series of arrays,
each consisting of many cells.
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Fig. 2. Interconnections between cells are made
by separate horizontal and vertical metallizations.

ment in propagation delay through the longest gate chain
was a factor of two.

Improvement in speed /power product by a factor of 5 to
10 over standard integrated circuit families have been re-
alized in other arrays that have been produced.

If you’re considering LSI for your next design project,
talk to Sylvania’s engineers. They’ll show you how to get
high-level performance without losing design flexibility.

CIRCLE NUMBER 302

Hybrid shift register
has many advantages.

Monolithic MSI on ceramic substrates pro-
vides complex logic functions without prob-
lems of LS.

Hybrid 48-bit shift register uses 4-layer ceramic substrate.

Our new 48-bit shift register uses Sylvania MSI inte-
grated circuits and a 4-layer ceramic substrate to obtain
many advantages over large-scale integration systems and
conventional printed-circuit board approaches.

The new design gives packing densities 8 to 10 times
greater than can be obtained using printed circuits and
flat packs. Because of the smaller size, short, narrow film
conductors reduce interwiring capacitances to typically 1/5
to 1/10 that of multilayer printed circuit boards. Short lead
lengths result in greater system speed.

The use of high purity alumina substrates also has ad-
vantages in thermal control. Thermal conductivity is about
100 times that of glass epoxy boards. Thermal resistance
from junction to substrate is better than for conventional
flat packs mounted on a printed-circuit board. The ceramic
substrate is stable under prolonged exposure to tempera-
tures up to 150°C.

The high-speed printing techniques used to make the
ceramic multilayer logic arrays are inherently less expen-
sive than photoetching, plating and laminating steps re-
quired for multilayer printed circuit board constructions.

In comparison to large-scale integrated circuit approach-
es our hybrid design has many advantages, too. For one
thing, initial tooling cost is 1/10 to 1/100 the cost for
monolithic LSI devices. Production costs are also far lower
because the monolithic MSI integrated circuits used in our
hybrid shift register are standard off-the-shelf items pro-
duced in high volume.

The hybrid approach also gives you design flexibility.
Changes are easier to make. You can combine bipolar, MOS
and other devices on the same ceramic substrate. And they
can all be off-the-shelf devices.

We’ve also increased the reliability of our shift register
by using beamlead ICs. In connections alone, use of beam-
leads has reduced the number from 42 man-made joints to
12 machine-made joints per IC.

With all of these advantages, wouldn’t it pay you to
investigate our hybrid shift register for your next appli-
cation problem? CIRCLE NUMBER 303
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Up-down counters run at
speeds up to 20 MHz.

High-speed devices cut package count, re-
duce wiring, and lower power drain.

Our new SM-183 and SM-193 up-down counters are func-
tional arrays that contain four J-K flip-flops. Both are 4-bit
synchronous up-down counters capable of speeds up to 20
MHz. The SM-183 is a binary counter and the SM-193 pro-
vides a binary coded decimal output. A mode control input
switches internal gating to select up or down counting. An
additional advantage that both the SM-183 and SM-193
have over conventional 4-bit counters is that appropriate
flip-flop outputs are internally ANDed with the clock input.
This provides a decoded clock signal to trigger the next
counter stage for near synchronous systems operation.

The SM-183 binary up-down counter (1248 code) is de-
signed for computer applications. Its decoded clock goes

high with the clock input when the counter is counting up
and is in the “1111” state or when the counter is counting
down and is in the “0000” state.

The SM-193 binary coded decimal counter is suitable
for use in display devices or anywhere a coded decimal out-
put is required. The decoded clock of the SM-193 goes high
with the clock input when the counter is counting up and
is in the ““1001” state or when the counter is counting
down and is in the “0000” state.

Each flip-flop in the counters has an external Q output,
an asynchronous SET input and a common reset input. A
logic “0” at the RESET input causes all four flip-flop out-
puts to go to a logic “0”. A logic “0” at any SET input
causes the corresponding output to go to a logic “1”.

The SM-183 and SM-193 up-down counters are compat-
ible with SUHL I and SUHL II integrated circuits as well
as other Sylvania arrays. They are immediately available
for operation over the industrial temperature range of
0°C to +75°C in your choice of 14-lead hermetic packages,
flat packs or dual in-line packages.

CIRCLE NUMBER 304
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Logic diagram of SM-183
binary up-down counter,

Logicdiagram of SM-193
decade up-down counter.
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CONTROL

SHAFT ENCODER

~
TO READOUT

PROPAGATION DELAYS ARE TYPICAL
Typical operating characteristics of counters.

Using up-down counters with shaft encoders

Internal gating provided in the package makes the
SM-183 and SM-193 especially useful in applications
requiring both up and down counting. An example of
this could be an X/Y plotter which would have shaft
encoders on each axis. To keep track of the position
of the plotter, ali that is required from the encoder
would be a direction of motion signal and a clock pulse
for each unit distance of travel. Thus, if the Up-Down
Counters were reset to zero at the 0 O coordinates of
the plotter, the counters could count up for displace-
ment in the positive direction and count down for dis-
placement in the negative direction.

If the encoder provided a pulse for every micron of
distance traveled, the Up-Down Counters would always
contain the value in microns of displacement from the
0 O position.



Isylithic beamiead ICS
rival discrete components.

Isolation process eliminates parasitic capac-
itances, gives 1 to 2 nanosecond switching
speeds.

Sylvania is now developing an Isylithic beamlead process
for making integrated circuits that are a match for the best
discrete components in most respects and are even better
when it comes to speed.

In Isylithic devices, circuit elements are air isolated
from each other. This eliminates parasitic capacitances
and permits performance equal to discrete device systems.
The use of beamlead construction permits closer inter-
connection of components and lower lead inductance. This
makes possible switching speeds in the 1 to 2 ns range.

Isylithic devices are made in a manner similar to the
process for ordinary integrated circuits except that the
buried layer and isolation diffusion steps are eliminated.
After the diffusion processes have been completed a thin-
fi'm metallization pattern is deposited and heavy gold beam-
leads are electroplated on top of the metallization. Isolation
of the circuit elements is obtained by selectively etching
the back of the wafer to provide air isolation between the
elements.

The finished integrated circuit is now ready for face
bonding into film hybrid or microstrip circuits.

Sylvania has been working with beamlead devices for
over three years and finds that they have definite advan-
tages over other types of flip chip mounting.

Among the chief advantages of beamlead are the visi-
bility of the bonds for inspection, reliability of the metal-
lurgy, and the possibilities for low-cost assembly. The
beams are about 0.5 mil thick and extend about 6 mils from
the edge of the circuit. The beams can be bonded directly
and simultaneously to a metallized substrate. The resulting
bonds can be inspected, tested and even individually re-
paired if needed.

\

HOT LINE INQUIRY SERVICE

Need information in a hurry? Use Sylvania's
“"Hot Line' inquiry service, It's easy and it's free.
Just circle the reader service number(s) you're
most interested in. Then fill in your name, title,
company and address. We'll do the rest and see
that you get further information by return mail.

You can also get information by using the pub-
lication's inquiry card elsewhere in this issue.
However, using the card shown here will simplify
handling and save time.

g SEE OUR ‘
SPECIFICATIONS IN

Fold and seal with tape or glue. (Do not stapie.)

Isylithic beamlead device.

The beams, being flexible, will tolerate differences in
height of the substrate metallization. This can be an im-
portant factor in their use with thick-film circuitry where
silk-screened metallization always has a certain degree of
irregularity.

Our Isylithic devices are passivated with silicon nitride.
This provides a chip that is completely protected against
ion migration and requires only mechanical protection.

For assembly of beamlead Isylithic devices, we are de-
veloping computer controlled automatic equipment that
will position the substrate, position the Isylithic device on
the substrate and simultaneously bond all connections. This
equipment is the forerunner of a completely automated
assembly line.

Although the Isylithic process is still in the development
stage at Sylvania, we are producing beamlead devices for

use at microwave frequencies.
CIRCLE NUMBER 305
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(DENS

MANAGER’'S CORNER

What does MIL-STD-883
really mean?

There has been a lot of confusion surrounding MIL-STD-
883 and what its purpose is and how it can be most effec-
tively used. This publication is the first attempt at codifi-
cation of a military standard for test methods and relia-
bility specifications especially for microelectronics. It was
prepared by Rome Air Development Center with sugges-
tions and recommendations being made by major suppliers
in the industry prior to publishing.

The genealogy of MIL-STD-883 can be traced through
a long line of military specifications including MIL-E-1,
MIL-STD-202, MIL-S-19500 and MIL-STD-750. Many of
the test procedures in “883” are similar to or identical to
methods previously used in these earlier specifications;
often, only the method numbers being changed.

MIL-STD-883 is similar to its predecessors in that it
offers a wide variety of options as to stress levels and al-
ternate methods for performing many of the tests.
Thus, the phrase often used by some customers that their
ICs must be processed, in accordance with “883”, is com-
pletely meaningless unless specific procedures and stress
levels are called out. If the customer is not sure which pro-
cedures and stress levels he needs, assuming he has already
determined that one of our standard Sylvania test plans is
inadequate, he should discuss his requirements with our
Field Engineering and Quality Control groups prior to re-
questing a quotation.

In addition to the standard types of environmental, me-
chanical, electrical and life tests, “883" contains some new

and relatively controversial methods on Internal Visual
(Precap) Inspection (2010), Screening Procedures
(T5004) and Lot Qualification Inspection (T5005). These
and other procedures are often the heart of many high re-
liability specifications. Sylvania has developed alternative
precap and screening procedures which are less costly but
still provide the desired level of reliability.

For our part, we believe firmly in the concept of “build-
ing the quality in” and have tried to develop in-process
Quality Control procedures that are aimed more at correc-
tive rather than weed-out techniques. We have adopted and
have been using since its inception, many of the procedures
in “883". For example, our monthly life and design (Group
B and C) tests are exactly the same as those specified in
Method T5005 Qualification Inspection. We have also de-
veloped many of our own methods which are completely
compatible and consistent with them. These procedures
are generally spelled out in our Reliability Brochure (SM-
1057-9P) and in detail in our Integrated Circuit Quality
Control Manual. )

In summary, the value of any specific procedures can be
assessed only in the light of the intended application for
the device; however, we at Sylvania heartily endorse “883”
as a good first step in the right direction toward much
needed standardization in the integrated circuit industry.

B N, ol

D. M. Russell
Manager, Quality Assurance and Reliability

This information in Sylvania Ideas Is furnished
without assuming any obligations.

| am especially interested in ICs for following application(s)

NAME
TITLE
COMPANY
ADDRESS
CITY STATE__ ZIP.
Circle Numbers Corresponding to Product item
300 301 302 303 304 305

[0 Please have a Sales Engineer call
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TODAY
YOUR
CLOCK
IS 32
HOURS
SLOW!

And, you can lose a valuable 32 hours on
every circuit board film master you produce
... unless, of course, you have a SLO-SYN”
N/C Photo Artwork Generator to shave
those 32 hours from the time it normally
takes from printed circuit board sketch to
finished size film master.

Then, it’s sketch to etch in 8 short hours or
less!

N/C tapes can be made directly from en-
gineer’s rough sketch and the basic program

can then be used to control drilling, eyelet
and component insertion.

Time saving is your number one benefit . . .
but improved accuracy, a complete manu-
facturing blueprint on tape and the positive
production control that results are great big
profit plusses.

If your clock is losing 32 hours or more on
every circuit board . . .

call, write or wire:

Other systems include conventional
and cantilever style positioning
tables and complete machines for
PC board drilling, wire terminating
and eyelet insertion. Request
complete literature file.

Electronics | September 15, 1969

THE
SUPERIOR ELECTRIC
COMPANY

506 Middle Street, Bristol, Connecticut 06010
203/582-9561
SALES ENGINEERING OFFICES IN PRINCIPAL CITIES

Circle 57 on reader service card
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MAGNETICS
BY ARNOLD

RUB-A-DUB-DUB... GOODBYE!
So who wants the hand crank on the washer and wringer?

On today’s automatics you push the button and you’re in business.
Of course the timer requires an Arnold hard ferrite unit and
so does the motor. But they get the job done with much
less scrub. And a good many other appliances around the
home lean on Arnold to get their job done.

Forward-looking manufacturers always look to Arnold for
high-quality magnetic materials, design, technology and
components. Magnetic cores. Powder cores. Laminations. You
ask. We’ll supply. The best in magnetic materials.

ARNOLD

SPECIALISTS IN MAGNETIC MATERIALS

The Arnold Engineering Company, Main Office: Marengo, Il
Branch Offices and Representatives in Principal Cities

Write for your free guide to the only complete line of magnetic materials.

Other Arnold products can also fit easily into the appliance industry: MPP and
powdered iron cores * Tape and Bobbin Cores ¢ Alnico and Arnox® perma-
nent magnets ¢ Supermendur transformer cores.
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Icon all-digital numerical control
helps customer cut costs and downtime.

T1 integrated circuits
help Icon build reliability and
economy into all-digital
numerical controls.

Icon Corporations’ System 350 all-
digital open-loop numerical control
is turning in new records for
reliability, economy and ease of
installation.

The TI Series 74N TTL inte-
grated circuits used in the system
are giving flawless performance.
About the ICs, Dr. Gordon Baty,
Icon president said: “Of the more
than 30,000 we have in the field,
we’ve had almost no inexplicable

Upper Photo: Earl Johnson, consulting
engineer for National Connector, holds one
of the Ilcon boards containing TI TTL
integrated circuits.

Lower Left: This vertical mill was purchased
from a junkyard for $250. After clean-up
and restoration, an Ilcon numerical control
was fitted smoothly and quickly. The new
unit met both tolerance and production rate
demands of National Connector.

Lower Right: Series 74N integrated circuits
deliver command pulses to hydraulically-
assisted stepping motors — positioning the
mill to accuracies of +=0.002".

TEXAS INSTRUMENTS

Electronics | September 15, 1969

failures. We think this kind of
trouble-free performance is what
machine tool users want. We sink
or swim on reliability and per-
formance on the machine shop
floor.”

Icon’s open-loop system offers
far greater reliability, lower over-
all costs, and easier retrofit of ex-
isting machine tools.

One retrofit example: National
Connector purchased a 75-year old
vertical mill from a junkyard for
$250. They restored it and in-
stalled an Icon System 350 nu-
merical controller.

Total costs ran about $15,000
(less than one-half the cost of ma-
chines with similar capabilities).
The restored mill met both toler-
ance and production-rate demands
of National’s high-precision inter-
connection manufacturing facility.

Retrofit went smoothly and
quickly. Both mill and controller
worked perfectly the first time
with normal adjustments. Today,
after more than a year, the sys-
tem is still working perfectly.

INCORPORATED

Maintenance is simplified. High-
density IC design packs instantly
recognizable functions onto indi-
vidual cards-—allowing fast diag-
nosis and easy replacement.

Each Icon System 350 utilizes
more than 250 T1I Series 74N TTL
integrated circuits in low-cost plas-
tic packages. About twenty dif-
ferent types are used—including
some of the latest MSI circuits.

New design aid

Integrated circuits from TI are
helping many other manufac-
= | turers of industrial
systems to increase
reliability, improve
performance, and
reduce costs. Find
out more from a new
80-page brochure
that includes valuable design in-
formation on Series 54/74 —indus-
try’s broadest TTL line. Circle 118
or write Texas Instru- o
ments Incorporated, H
P.O. Box 5012, M.S.308,
Dallas, Texas 75222.




Using spot ties for
wire harnessing?

qArnEy

HERE IS THE

GUDEBROD
SYSTEM “S”

—SPEEDS THE WORK—SAVES MONEY, 100/

GUDE-TIES CUT LENGTHS —Specifically produced for spot
knotting these handy cut lengths of Gudebrod Flat Braided
Lacing Tape are dispenser packaged for one hand, speedy with-
drawal. Available in 6, 87, 10", 127, 15", 18", 20" and 22"
lengths (other lengths on order). Meet or exceed MIL-T Specs,
no-slip knots hold firmly without cutting insulation.

*.00 xS SO¥E gov83ans

S INS-

GUDE-SNIPS —These palm-of-the-hand snips cut cleanly,
easily. For right or left hand use, spring action, DuPont Teflon
bearing. Allow operator to have free use of fingers without con-
stant reaching for knife or shears. Save motion, save time.

GUDEBROD SWIVEL-TILT HARNESS BOARD MOUNT—
Balanced, two dimensional action brings every section of the
harness within easy reach. No stretching, no straining. Knots are
tied in an easy, natural position. Cuts fatigue—speeds work.

Here you have the Gudebrod System “S” for spot tie lacing,
based on the high quality, high speed Gudebrod Lacing Tape—
if you’re interested in saving money while speeding the harness
work, get in touch with us. (For continuous tying, ask about
System “C”.)

.

Available also in other types
of Gudebrod Lacing Tapes

‘ Gudebrod Swivel-Tilt Harness
Board Mounts available
in several sizes

UDEBROD ‘

DEBROD BROS. SILK CO., INC. Founded 1870, 12 South 12th Street, Philadelphia, Pa. 19107

Circle 62 on reader service card Electronics | September 15, 1969



1 he-excel.lemlce of Markel electrical insulating products is composed of many elements.
- First, there is Markel’s experience . . . almost fifty years of it . . . providing a
u,;om@h understanding of the electncal insulating problems of industry and
the know-how to solve them. = Then, there is the massive line of Markel products,
‘developed one at a time to meet every conceivable requirement. More than 3,500
different types and sizesin all.  To produce all these different insulations

in large volume at competitive prices requires extensive, modern manufacturing
facilities . . . probably the finest in the business. But all this experience,
knowledge and capacity would be of little value to you without Markel’s
nation-wide network of sales engineers who bring Markel products and
problem-solving capabilities as close to you as your telephone.

ONE SOURCE FOR EXCELLENCE MARKEL
in Insulating Tubings and Sleevings

High Temperature Wire and Cable SINCERIS 22

L. FRANK MARKEL & SONS, INC., NORRISTOWN, PA. 19404 « PHONE: 215/272-8960
Circle 63 on reader service card
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No other multimeter
ou all this

gives y

and no one but
Cimron can
make a claim
like that stick

Here's the first and only 4-digit
instrument that you can take with
you and hook up for full multim-
eter performance anywhere.
Cimron, the Customer Concern
Company, puts your needs first.
That’s why this new Cimron6453
is just one more the competition
will have to catch up with.

You get the most advanced MS|
and IC construction plus a thin
film attenuator. .. which, by the

64 Circle 64 on reader service card

way, eliminates 75% of the nor-
mal calibration requirements.
Single plane Digivac readout
tubes result in the low-
est power consumption
of any digital multim-
eter, and make full-day
battery operation pos-
sible. The same ampli-
fier used in the most
costly instruments pro-
vides an input imped-
ance ten times greater
than any meter in its class.
The basic instrument gives you
5 ranges of DC voltage measure-
ment with 5th digit overrange,
autoranging in all functions, au-
topolarity, and pushbutton selec-
tion. Add remote control, AC,

resistance, print output and the
8-hour battery pack options, and
you have full remote program-
ming capability any-
where. And it's com-
puter compatible. The
6453 ... just 8 pounds
and 32" x 8"x 12", sells
for only $1,125. A full
multimeter is less than
$1,600. Call us for a
demonstration. Phone
(714) 276-3200 or write
Cimron, Dept, D-109, 1152 Mo-
rena Blvd., San Diego, Cal. 92110.

_IMELCON

first name in measurement

CIMRON DIVISION

LEAR SIEGLER, INC.
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YOU ASKED FOR IT.....

MODEL TMR-74—THE FIRST “OFF-THE-SHELF” TELEMETRY RECEIVER T0 BE
ACTUALLY SPECIFIED BY YOU...THE USER.

PUSHBUTTON SELECTABLE OR COMPUTER PRO-
GRAMMABLE LINEAR PHASE IF FILTERS AND COM-
PATIBLE BANDWIDTH DEMODULATORS —YOQUR nine
integral linear phase IF filters from 10 kHz to 6.0 mHz
and four integral demodulators including AM, narrow-
band FM, Standard FM and wideband FM are all
selectable by computer or front panel pushbuttons.
Extra wide (3 mHz linear phase baseband video re-
sponse) and wide angle phase demodulators also
available.

IMPROVED AFC CIRCUITRY — YOUR drift reduction
factor of 5,000:1, virtually eliminates tuning and fre-
quency errors.

INDEPENDENT AND/OR COHERENT LOCAL OSCIL-
LATORS — YOU can now use two or more standard
receivers with pre-detection diversity combiners.

Defense Electronics

¢ ELECTROMAGNETIC INTERFERENCE—YOUR receiver

is certified to MIL-STD-461.

» |[F PHASE LINEARITY TO +3° AND REDUCED 3RD

ORDER INTERMODULATION — Assures YOU of mini-
mum data error and distortion for All modulation
formats.

¢ IMPROVED ADJACENT CHANNEL RF/1ST IF SELEC-

TIVITY — Provides YOU with increased immunity to
desensitization.

e FUTURE EXPANSION — YOUR receiver will be less

susceptible to obsolescence since the standard 5Y%

inch panel can be replaced by a 7 or even an 83 inch

compatible panel to accommodate additional modules.
If YOU wish to learn how many of YOUR other ideas
such as IC’s and FET's were incorporated, write or call
Defense Electronics, Division of DEI Industries.

A DIVISION OF

PRODUCERS OF

DEIawn NEMS-CLARKE
EQUIPMENT

0) 2]

INDUSTRIES

ROCKVILLE, MARYLAND 20854; (301) 762-5700; TWX: 710-828-9783; TELEX: 089602 @ LOS ANGELES, CALIFORNIA 90045; (213) 670-4815
INTERNATIONAL: ROCKVILLE, MARYLAND, USA CABLE: DEI USA; INTELEX: 64102

Sales representatives in major cities throughout the world.
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MEASURE AMPLIFIER CROSSTALK
TO ONE NANOVOLT

Where amplifiers are in close proximity
in low level data processing systems,
the minimum detectable signal is fre-
quently limited by the crosstalk or mutual
interference generated. By using a Lock-
In Amplifier to measure crosstalk: (1) The
source of feed-through can often be iden-
tified since very low-level crosstalk can
be measured over a wide frequency range.
(2) Further extraneous signal coupling
errors are eliminated because no instru-
mentation other than the Lock-In Ampli-
fier is necessary. (3) Crosstalk levels as
small as one nanovolt can be detected.
(4) The phase of the crosstalk can be
identified.

Input

Terminal Output

input
Terminal Output

Rsource

—

-}
[Z] o1 )
Emn CC output proportional to
Eqer Equr interference level.

_E_'Oo?0——>

LOCK—IN AMPLIFIER
USED FOR AMPLIFIER CROSSTALK MEASUREMENT

IMPROVE BRIDGE SENSITIVITY
TO ONE NANOVOLT (FS)

A Lock-In Amplifier improves bridge sen-
sitivity without over-driving the bridge
circuit. Excite the bridge with the Lock-
In Amplifier's internal oscillator and con-
nect the external null detector termina-
tion to the signal input to get: (1) Meas-
urements over frequencies of 1.5 Hz to
150 kHz. (2) Optimum noise figures using
available preamplifiers with input im-
pedances of several ohms to 100 meg-
ohms. (3) One nanovolt full-scale sensi-
tivity for improved null accuracy and
extremely low power dissipation in
critical circuits. (4) A dc signal propor-
tional to the off-null condition for use
in modifying bridge parameters or as
a recorder input. (5) Detection of in-
phase (resistive) and quadrature (reac-
tive) bridge components which can be
nulled independently (and simultaneous-
ly, if desired).

ISOLATION

Contral tunction shown
in shaded area .

MONITOR OP AMP
SUMMING JUNCTION VOLTAGES
TO 10 NANOVOLTS

The open-loop gain of op amps can be
measured by monitoring the summing
point voltage while operating the am-
plifier in its normal closed-loop con-
figuration. The advantages of using a
Lock-in Amplifier to make these meas-
urements are: (1) Its self-contained os-
cillator serves as a signal source for the
op amp over a wide frequency range.
{2) Distortion and offset at the summing
junction are minimized by the Lock-In
Amplifier's high input impedance and
low noise. (3) Summing junction voltages
as low as 10 nanovolts can be meas-
ured and recorded to permit measure-
ment of extremely high open-loop gains.
(4) Phase shift can be measured.

Z

Eqer LN

LOCK- IN AMPLIFIER
USED AS BRIDGE OSCILLATOR/NULL DETECTOR

OP AMP OPEN-LOOP GAIN MEASUREMENTS
WITH LOCK ~IN AMPLIFIER.
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Silicon gates opening up for MOS

Intel’s 256-bit random access memory, Fairchild's 8-channel multiplex switch

feature size, speed, and threshold advantages promised in new technology.

With the introduction of products
by the Intel Corp. and Fairchild
Semiconductor, the promise of sili-
con gate technology is moving
toward fulfillment. In fact, Harry
Neil, Fairchild’s metal oxide semi-
conductor product manager, says:
“All of our new MOS circuits will
use the silicon gate technique with
the possible exception of some
read-only memories. With them,
it's a tradeoff between the in-
creased speed we get with silicon
gates and the increased size of the
memory plane that the silicon gate
requires.” Each read-only design,
he says, “will be judged individu-
ally.”

The nature of the technique is
such that threshold voltage is low,
about 2 volts, and the alignment of
the gate region between the
source and the drain is automatic
[Electronics, May 26, 1969, p. 49].
This means there is no overlay and
more speed because there is less
capacitance, also tighter tolerances
give smaller geometry. And, says
Bob Graham, director of marketing
at Intel, there are other joys. “We
get an automatic second-level
interconnection scheme, since the
silicon gate layer can be used to
interconnect several devices on the
chip, and our yields are very high.
When we started making circuits
about two months ago, we
expected yields of about 2% but
we got 10%, and we've been
getting over that since.” With
metal gates, 5% is good.

Cuts due. Intel's first silicon
gate product is a 256-bit static
random access memory with
decode circuits. The pricing
schedule was based on yields of
2% to 5% but Graham says that
“since we're getting 10% consist-
ently, we’ll soon cut prices.”

<—Circle 66 on reader service card
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Fast. Fairchild’s silicon gate entry is
an eight-channel multiplex switch,
the 3708, similar to its 3705.
Waveform A is output enable control
driven by pulse generator; B is 3708;
C is 3705. Note speed of 3708.

Things weren’t always so rosy at
Intel. “When we first started work-
ing on the silicon gate process,”
says Graham, “we couldn’t get it
to work right and were going to
give it up. But Gordon Moore
[ex-Fairchild research director and
one of the founders of Intel]
solved the problems.”

The silicon gate devices haven’t
been around long enough to ac-
cumulate any meaningful life test
data. But according to Graham,
step-stress testing—the devices are
run at 400°C, 300°C, and so on
until 90% of the units fail at each
temperature, then the resulting
data is extrapolated to 85°C—indi-
cates that the devices will run for
10 years before significant drift,
0.5 volt, occurs.

Walfer testing and sorting also is
made easier with the silicon gate
process, according to Graham.
“With the nitride or 100 silicon
methods of lowering thresholds
you have drift or inversion prob-
lems and faulty devices might not
show up right away; but with the
silicon gate process, there are
deposition problems, and if the
circuit is bad, it's bad at the
sorter.”

Speed. Intel's marketing plans
will hinge on speed. Even though
silicon gate MOS circuits are faster
than conventional aluminum gate
devices—1 microsecond vs. 2 usec
access times—they are still slower
than bipolar circuits, so Intel will
build both.

Fairchild is changing from
metal-gate 100 silicon to silicon
gate. Its first product is an eight-
channel multiplex switch, the 3708.
According to Neil, it’s similar to
the 3705 except that the 3705 is
made with 100 silicon. Neil says
that Fairchild was going to an-
nounce a 512-bit shift register, but,
“at about the same time, the silicon
gate process was ready for the
production line, so we decided to
wait until the device was rede-
signed for the new process.”

Fairchild’s silicon gate is poly-
crystalline silicon over silicon
dioxide; Intel’s is poly silicon over
nitride over silicon dioxide. But
both devices have similar char-
acteristics in cell size, threshold
levels, and speed, and the similar-
ity even goes as far as the number
of devices being produced each
month—about 1,000 circuits each.’

But at least two potential com-
petitors are willing to let Intel and
Fairchild do their thing alone—at
least for the time being. Texas
Instruments, says a spokesman,
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doesn’t believe that the advantages
of the silicon gate justify its higher
production cost. And General
Instrument doesn’t believe the
gate offers enough improvement to
make it a major commercial suc-
cess. Speed would have to improve
at least an order of magnitude be-
fore most users would consider sili-
con gate, says GI, so it plans to stick
with nitride passivation now to
drop the MOS device’s threshold.

Manufacturing

Clean break

Compared to the almost antiseptic
production facilities for semicon-
ductor production, the process of
dividing a scribed wafer into chips
is barbaric. While a variety of
schemes from air filtration to
“white room” clothing keep tran-
sistors, diodes, and integrated cir-
cuits clean and yield high, the
most common method for chips is
to place a wafer on a thick rubber
mat and run a steel roller over it
in one direction, then at right
angles to the first pass.

This process not only grinds the
chips against one another and
creates dusty contaminants, but it
breaks and scratches many of

them, ruining as many as 10% to
25% of the chips. NASA’s Elec-
tronic Research Center in Cam-
bridge, Mass., is about to an-
nounce a technique that promises
to make wafer division about as
clean as any other semiconductor
process—and one which could
result in nearly 100% yields at
division.

Old glove. Irving Litant, a
senior scientist at the center, de-
veloped the chip-division method
when he had time on his hands
while waiting for some new lab
equipment to be installed. Though
a chemist by training, Litant
worked out a simple mechanical
method using such discarded
items as an old rubber glove.

In Litant’s approach the wafer
is scribed, put in a polyethylene
envelope, and placed in the chip
separator. “It rests on a domed
surface and is covered by a pres-
sure fitting holding a thin rubber
sheet,” he says. “After clamping
the assembly together, high-
pressure air is let into the chamber
behind the diaphragm, which
flexes, pushing down on the wafer.
As the wafer is forced down to
conform to the shape of the hemis-
phere each chip is punched down-
ward and away from its neighbors,
minimizing the chance of their rub-
bing together.”

Cracker crumbles. Clockwise from
above, spacer and hemisphere placed
in cracker; wafer goes in and pressure
fitting with diaphragm in underside
placed on top; after two toggle
switchings, cracked wafer is removed.
Polyethylene envelope keeps chips
together but keeps them from rubbing.
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The process takes only seconds
and results in complete separation
almost every time—no second tries
are needed even on most gold-
backed or glass-passivated IC’s.
The separator even divides tri-
angular chips, a form almost all
semiconductor makers have tried
at least once to take advantage of
silicon’s natural cleavage planes—
and soon dropped when it was
found that most of the chips came
through division in unseparated
groups of two and three.

Reliability, too. Litant states
that when combined with well-
thought-out scribing procedures
like those developed by another
NASA-ERC senior scientist, Samuel
M. Polcari, the new technique also
could improve long-term reliabil-
ity.

Polcari agrees: “Most of the
contamination in packaged semi-
conductors is dust or grit. With the
new technique, often it isn’t even
necessary to use a chemical rinse—
the chips are that clean.”

NASA’s improved scribing and
separation techniques also should
result in fewer incipient failures,
like cracks, that aren’t spotted dur-
ing visual inspection but propa-
gate through an IC with tempera-
ture cycling or vibration. Caused
by clumsy scribing and aggravated
by present separation systems,
they generally show up well into
the life of an IC.

Finally, Litant notes that as inte-
gration increases, each chip lost
is going to cost more. “Scribing
and separation are going to be-
come far more important as chip
size grows. With large-scale inte-
gration, the chip is a larger frac-
tion of the overall cost of a
packaged device, and yields
already tend to be reduced by high
circuit complexity,” he says.

Integrated electronics

Attractive coat

A group of plastic films called
parylenes, available since 1965
from the Union Carbide Corp.,
could provide the missing link
to plastic-packaged semiconductor
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devices that are acceptable for
high-reliability ~applications. Al-
though IBM and Hughes Aircraft
have been quietly using parylenes
to coat circuit boards and their
components against moisture, the
first report on the substance un-
doubtedly will capture the atten-
tion of semiconductor manufac-
turers and users alike.

Parylene C (chloro-p-xylylene),
parylene D, (dichloro-p-xylylene)
and parylene N (p-xylylene) have
been studied for more than a year
by Autonetics researchers who
want them as insulation and bar-
rier coatings over inorganic
passivation layers on semicon-
ductors. The work is sponsored by
NASA’s Electronics Research Cen-
ter.

James Licari, one of the report’s
authors and group scientist in ad-
vanced chemical technology in the
Autonetics research and engincer-
ing division, is restrained in dis-
cussing the potential of parylene.
He says, following the first phase
of the Autonetics study, “We can’t
say it will be a panacea, but it
certainly looks promising,” But he
adds: “We've been looking for
coatings that don’t change the
electrical characteristics of devices.
We've studied more than 30 kinds
of materials over the years and
parylene is the only one that
doesn’t drastically change elec-
trical parameters.”

Test promising. Licari and
Stuart Lee, a member of the tech-
nical staff in Licari’s group and
principal investigator in the ERC
parylene study, have applied the
films to such surfaces as com-
ponent-laden circuit boards and
uncapped metal oxide semicon-
ductor devices. They’ve isolated
threshold voltage and leakage
current as the two characteristics
of MOS devices most sensitive to
plastic contaminants. Changes in
these parameters were found to be
negligible on most of the parylene-
coated test devices.

Irving Litant, senior scientist at
ERC and author of the initial report
on parylenes with Licari and Lee,
believes the early success with the
material on MOS devices—which
are highly finicky in the face of sur-
face effects such as electron migra-
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TEMPERATURE
CONTROL

l MUFFLE FURNACE
PYROLYZE SUBLIME

200°C
- DEPOSITION CHMBER
BLEED VALVE

. . . and it comes out here. In Autonetics deposition chamber, solid
parylene goes in it right, is pyrolized (cracked), and then
deposited on devices or circuit boards spinning at 6 rpm.

tion—could lead to widespread use
of large-scale-integrated, high-per-
formance MOS arrays in plastic
packages.

The MOS devices used in the
Autonetics tests are 44 mils square
and contain four MOS transistors
of two different types; three dif-
ferent kinds of diodes (four diodes
in all); a diffused resistor; a metal
test strip; and an MOS capacitor.
The devices were pretreated with a
silane adhesion promoter, then
parylene was deposited in a
vacuum chamber.

Recombination. The solid pary-
lene starting material is placed in
the vaporization zone and held at
200°C. The vapors are conducted
through the cracking area, which
is heated to 600°C. Here, as Lee
puts it, the material is unique in
that “it falls apart into two
diradicals that recombine to give
the polymer.” Recombination takes
place at 25°C. In the deposition
chamber, where the parylene
solidifies again, coating the test
devices with a layer of clear
material, free of pinholes, which
resembles cellophane. Licari says
the vacuum deposition procedure
averts the pinholes which often
result from dipping or spraying of
solvent-based coatings. The cold-
deposition process, he adds,
eliminates the log cures at elevated
temperatures associated with other
barrier coatings.

These coating agents—epoxies,
silicones, and urethanes—unlike
the one-component parylenes, con-
tain catalysts and additives to con-
trol viscosity that results in sodium

and chloride ion contamination of
the surfaces. Sodium ions cause
leakage currents in MOS devices
and chloride ions cause corrosion,
especially in aluminum metaliza-
tion. Licari points out that the
parylenes have none of these
undesirable by-products.

To date, the parylene coatings
applied at Autonetics have been
about 5 microns thick; Licari says
layers 1 to 2 mils thick are needed
to provide moisture resistance in
a rugged moisture environment, so
he’s not prepared to say that pary-
lenes will stand up to the stresses
spelled out in such high-reliability
tests as MIL-STD 883. Union Car-
bide guarantees a l-micron coat.

Standing up. Autonetics tests
showed that the average threshold
voltage of all devices tested
changed less than 0.1 volt, the
breakdown voltage changed less
than 1 volt, and leakage currents
drifted within only a few pico-
amperes for all three groups of
parylene-coated devices. The tests
subjected the MOS devices to
temperature storage ranging from
16 hours at 100°C to 128 hours at
175°C. The electrical stresses at
—25°C were applied to the source
and drain of the MOS transistors,
with no voltage on the gate during
part of the tests. Another stress of
—20 volts on source and drain and
420 volts on the gate was applied.

Licari says he isn’t sure parylene
films can be used without further
encapsulation. He maintains that
in some applications in which a
certain size, rigidity, and shape is
required, parylenes will find prin-
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3 ways to prevent
numerals from
“spotting” at 55°C.

Fill with freon...
keep in shade...
or specify Datavue*

Indicator Tubes.

All Datavue tubes are rigorously
tested to meet commercial and mili-
tary specifications, produced for
200,000 hours of reliable operation.
U.S.-made, they can cost less than
$3.95 each.

Datavue tubes feature: straight,
stiff leads for fast insertion; fully
formed, high-brightness characters;
rated for strobing operation; wide
range of alphanumerics, decimals,
special characters. More than 40 dif-
ferent sockets, including right-angle
types, are available.

Call your Raytheon distributor or
sales office. Raytheon Company, In-
dustrial Components Operation,
Quincy, Mass. 02169.

*Trademark of Raythean Company
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Rack 'em up. Rack holds partly
packaged devices magnetically, with
lead frames coated where

parylene deposition isn’t wanted.

cipal use as the initial barrier coat-
ing, to be followed by encapsula-
tion in epoxy or silicone. He
concludes, however, that parylene
is “one of the most promising
polymeric materials developed in
more than 10 years, with properties
of extreme interest to the elec-
tronics industry.”

But the material isn’t without its
tradeoffs—it costs about $250 per
pound, vs. $5 to $6 a pound for
epoxies, although being vapor
deposited, it goes further.

Slicing breadboard costs

Until three months ago, you bread-
boarded a hybrid integrated circuit
by using discrete components and
took your chances. Wide perform-
ance variations caused by the
change from packaged to unpack-
aged components, and from dis-
crete to deposited resistors, often
were the result. Of course, if
money were no object, you could
breadboard in a hybrid format. But
a change in layout, interconnec-
tion, or parts list could mean a new
round of design, rubylith cutting,
photoreduction, and etching—all
very expensive.

The advanced devices and tech-
niques section at Sylvania Elec-
tronic Systems in Needham, Mass.,
has found a better breadboard. Jo-
seph J. Caggiano, a department
manager; Paul E. Hirtle, section
head; and John R. Day, an equip-
ment design specialist, this sum-
mer evolved a unique hybrid
breadboarding approach on which
they’ve filed for a patent; it’s so
convenient that the section already

is collecting customers from inside
and outside Sylvania.

Discrete speed. “This method is
fast,” says Hirtle, “We have taken
circuit designs from the backs of
envelopes and reduced them to hy-
brid breadboards in four to eight
hours. That’s easily as fast as dis-
crete component breadboarding,
and faster by a couple of days than
rubylith photoreduction.”

The Sylvania mecthod uses an
alumina substrate with metallized
squares 10 mils on a side arrayed
on it in a waffle pattern. An IC lead
bonder is used to “stitch” inter-
conncctions among standard hy-
brid components by stringing wire
from square to square, bonding
the wire at each. Conductive epoxy
attaches the components to the
board physically and electrically.

Tinkering is easy—the epoxy,
from Epoxy Technology Inc. of
Watertown, Mass., makes this pos-
sible. To remove a part, the bread-
board is heated to about 300°C on
a hot plate. When the epoxy be-
comes rubbery, the component can
be plucked cleanly oft the board.
Wiring changes are easier—tweez-
ers pop the wires off the metal-
lized squares, and new paths are
stitched in with the bonder.

Easy switch. Since the compo-
nents used are identical to those in
the final product, performance is
unchanged when the design is
transferred to a substrate with thin
film interconnections. Also, the
layout of the breadboard normally
is the same as that of the eventual
production hybrid; this cuts time
spent designing the final product.
Hirtle estimates that 20% to 30%
is lopped off the time needed to
lay out and cut the rubylith.

In-house, the section claims one-
day turnarounds on breadboards.
Stocking three substrate sizes
(from 280 to 760 mils on a side),
plus almost any component needed
helps achieve this speed.

The system not only is fast and
electrically reliable, but it’s tailor
made for small-quantity produc-
tion of special-purpose hybrids.
“We will probably make many of
our short-run items this way,” says
Hirtle. “Although we already have
made up to 40 circuits of a type,
the break-even point is probably
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Enter the $6.50 SSR!

around 20 pieces—still, if time is a
key factor, the breadboard is faster
than rubylith.”

Extra stitch. The breadboard is
about as sturdy as a conventional
hybrid. Hirtle notes that once in a
while the section will stitch a dou-
ble set of interconnecting wires to
offset possible fractures mnear
bonds, but he says this is about
the only concession to fragility
nceded. He adds: “the bread-
boards may be tough enough to
become deliverable products even-
tually.”

If that’s the case, Sylvania may
have broken a price barrier. The
cost of laying out a circuit, cutting
a rubylith, photoreducing, expos-
ing, and etching are all side-
stepped with its breadboard proc-
ess—and Hirtle estimates that they
make up almost two-thirds of the
cost of small-quantity hybrids. The
low-cost, low-volume hybrid might
have just arrived.

Automotive electronics

Regulated sales

It’s unusual to find a major semi-
conductor manufacturing executive
trying to keep his customers in the
automobile industry from ordering
too many voltage regulators from
him, but John Welty, a Motorola
vice president and director of
services and operations for the
Semiconductor Products division,
is in an unusual position. He loses e T o e
money on each llybl'id integrated r -isl:::ewr:say evir%u);ll.a for ridic‘:llo'usly
circuit regulator he sells to Ford So we built it. low money.
and General Motors. - Fexiotor, | e} ).'ol:%wNeed Single or
But then again Motorola didn’t ' Hermeticity. 2500 $6.50 relays double pole.
expect to show a proﬁt on its solid Yirl.ually.un- lhal.will easily to 400 V. 3 t
state voltage regulators for some — " ‘ ' '":::d,ol'l:ﬁ'd 2.“;2.",‘;_},?;22‘,’,,,_ N eged
time, and there’s a parallel that JAEN ) ical jobs? Cool.
suggests the regulator gamble will TR 4
turn into a profitable business: the
division subsidized its effort in
supplying the Chrysler Corp. with
automotive rectifiers for two years
before turning the profit corner.
Says Welty, “WWe lost money on the
rectifier traveling the learning
curve, but then it became a steady,
profitable business.”
The division is looking far be-
yond the few dollars per auto
represented by semiconductors to-
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The new Compact “M" Series

Power Packs offer you:

® Rated output voltages from 1000 to
75,000 DC

o Rated output currents of 1.5, 5, and
10 milliamperes

o Input voltages of 118, 220, 230, and
240 volts AC

@ Variable output from O to rated voltage

o Input frequency range 50 to 500 CPS
output ripple 1%RMS at rated voltage

o Hermetically sealed construction

Why pay more, and settle for less ...
PC’s new compact power packs give
more quality, more versatility, more de-
pendability, plus smaller size, and best
of all, most sizes are available in stock
to meet your immediate needs.

Write for complete
information and
new catalog

today!
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day. Welty foresees a day when
there will be $100 worth of semi-
conductors in each car and truck.
Auto industry spokesmen are pro-
jecting sales of 15 million cars and
trucks in the U.S. and Canada by
1975, and if semiconductor or com-
puter-like ignition systems, braking
systems, and fuel-injection systems,
in addition to voltage regulators,
come on fast [Electronics, March
17, p. 84}, it could mean a market
of $1.5 billion for semiconductor
suppliers. “We’re not reluctant to
contemplate getting 50% of the
market,” Welty comments without
a trace of braggadocio.

In a quandary. But for now, he’s
building up a capacity to deliver
250,000 hybrid IC voltage regula-
tors to Ford and GM for the 1970
model year, and expects to be in
full production later this month.
That’s the same number Welty
estimates Motorola will have ship-
ped for the 1969 model year. His
quandary, however, is that the car
makers like the regulator—in fact
more of them want to adopt it—but
Welty doesn’t want to supply more
since production is subsidized.

However, with the 1970-model-
year device, which has been some-
what redesigned, Welty believes
Motorola has a regulator that will
eventually be adopted as a stand-
ard on all auto models, not just as
an option for the luxury cars,
as it is now on the Cadillac Eldora-
do, Buick Rivera, Oldsmobile
Toronado, Pontiac Grand Prix,
Ford Thunderbird, and Lincoln
Continental Mark III. The new ver-
sion employs a specially designed
linear IC flip chip—bonded face
down to a ceramic substrate bear-
ing the thick-film resistors—a Darl-
ington pair of power transistors
mounted on a special heat-sink bar,
and a power rectifier; all this is
housed in the same kind of module
used for the 1969 models. How-
ever, the 1969 versions of the linear
IC chip were conventionally die
bonded and wire bonded, and the
power transistors were mounted
differently. Both are capped and fit
into the alternator housing.

Welty is confident the regulator’s
new design will eventually allow
him to sell it to Detroit for the
$1.50 to $2 he sees as being re-

Under the hood. High-gain Darlington
power amp and rectifier, on a special
heat-sink bar in Motorola’s auto
voltage regulator, are indicated

by arrow.

quired to compete with electro-
mechanical regulators. Motorola is
currently charging between $2.50
and $3 for the 1969 version. Detroit
likes the hybrid IC regulator be-
cause it can be put right into the
alternator housing, saving some
space on the fire wall and the cost
of a wiring harness. Makers still
might be willing later on to pay a
little more than the $1.30 to $1.40
it’s estimated Ford pays for its
electro-mechanical regulators.

Communications
Hamming it up

After almost three years of watch-
ing its proposals bounce off the
military, Comdel Inc. of Beverly,
Mass., suddenly finds itself with
what might be called an unsolicit-
ed rfp—one that could lead to pro-
curement of hundreds or perhaps
thousands of its products.

Comdel now sells to ham radio
operators. Its major product is the
CSP-11, a speech processor that
levels out the peaks and valleys in
voice amplitude which in turn
boosts average transmitter power.
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ALPAC.
onli

the, high current
bridge rectifier
that stacks up —

Performance
Packaging
Reliability
Price

This power bridge rectifier is designed to
out perform anything on the market. Years
of.reliable performance, in on-the-line
operation, has proven the ALPAC concept.
ALPAC is a Semtech design.

ALPAC utilizes a functional aluminum
case to guarantee maximum thermal
conductivity and light weight — replacing
out-moded stud rectifiers and all the
miscellaneous hardware associated with it.

ALPAC is easy to use. The devices are
fitted with three way, universal terminals
(insulated from the case) to minimize
production costs.

Internally, ALPAC utilizes the Semtech
high performance rectifiers — welded
together for mechanical strength.

Average Output Current . . . 25 amps
Peak Inverse Voltage . . . 50 to 600 Volts
Thermal Resistance (Max.) . . . 1.5°C/watt

If you want quality “designed in" you'll buy
ALPAC. .. another go%d idea from Semtech.

For immediate delivery see your representative:

San Francisco—941 E. Charleston, Suite 10, Palo
Alto, California 94303 / (415) 328-8025
Chicago—140 N. La Grange Road, La Grange,

Ilinois 60525 / (312) 352-3227 / TWX: 910-683-1896
Dallas—402 Irving Bank Tower, Irving, Texas 75060
(214) 253-7644

New York—116-55 Queens Blvd., Forest Hills,

New York 11375/(212) 263-3115/TWX: 710-582-2959
European Sales—Bourns A. G. Alpenstrasse 1,

Zug, Switzerland / (042) 4 82 72/73

SEMTECH

CORPORATION

652 Mitchell Road, Newbury Park, California 91320
(805) 498-2111, (213) 628-5392 / TWX: 910-336-1264

°

® ALPAC is a registered trade-mark of the Semtech Corporation.
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U.S. Reports

This means increased range and

intelligibility.

Ted E. Johnson, Comdel presi-
dent, had tried for some time to sell
the Government on the CSP-11 idea
to improve voice radio links, but
had failed. Thus he was surprised
when Walter M. Chase, super-
visory electrical engineer at the
Naval Electronics Laboratory in
San Diego, suddenly flew east a
month ago to talk with him about
the CSP-11. '

“Chase carried along a set of
oscilloscope photos showing the
effect the processor had on a fre-
quency-shift-keyed teleprinter sig-
nal. He apparently had found out
about it through a ham magazine
and used it on a 40 kilowatt trans-
mitter near San Diego,” says John-
son.

Chase was enthusiastic; not only
did the CSP-11 boost average power
of teleprinter .transmission by 6
decibels, it also cut adjacent chan-
nel interference from noise side-
bands by about 20 db.

This could be a real lift to the
high and very high frequency tele-
printer communications links that
carry the bulk of Naval traffic
especially when plagued by ionos-
pheric fade, dropouts, and trans-
mission errors.

Chase and Johnson did some on-
the-spot negotiating during which
the Navy probably made one of the
most inexpensive electronics de-
velopment deals in its history.
“Chase said he wanted a prototype
of a militarized, miniaturized CSP-
11,” says Johnson, “so I told him
that for a couple of thousand dol-
lars, I could whip one up in two or
three weeks.”

Why Comdel. Clipping devices
or automatic gain controls to in-
crease average power have been
around for years; why should the
Navy suddenly become interested
in the CSP-11? According to John-
son, it’s partly because of the
device’s very low harmonic distor-
tion when compared to other
schemes, and partly because only
a system like the CSP-11 could be
retrofitted to single sideband trans-
mitters.

Audio signals at 100 to 3,200

hertz enter the CSP-11, pass
through an amplifier, and modulate
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a local oscillator signal. The modu-
lated signal is filtered to remove its
upper sideband; it is then passed
through a limiting intermediate fre-
quency amplifier and an i-f low
pass filter. Demodulated, buffered,
and passed through another low
pass filter, the signal is finally sent
to the transmitter at the original
audio frequencies. Only harmonics
caused by limiting or clipping have
been filtered, leaving an undis-
torted output.

Johnson says that the harmonics,
phase additions, and cancellations
common to most clippers operated
solely at audio frequencies cause
random sidebands in a single side-
band transmission format, making
the scheme uséless—there’s no
average power boost. But by
processing the signal at an inter-
mediate frequency, the CSP-11 not

only removes harmonics, but also’

becomes compatible with single
sideband.

Johnson says that his system is
the only such unit he knows of
that’s compatible with SSB. And
even if SSB isn’t a consideration,
the low harmonic distortion in-
herent in processing at i-f allows
more than double the average
power boost possible with audio
clippers.

Judging by Chase’s enthusiasm,
Johnson envisions Comdel process-
ors in every Naval vessel and shore
station.

He also feels that it may be pos-
sible to use the same basic tech-
nique to improve the quality of
facsimile transmissions: In com-
mercial use, he figures that a modi-
fied processor could lead to an
inexpensive modem capable of
cleaning up data transmissions.

Advanced technology

Hot colors

When researchers at General Elec-
tric in Syracuse started work on a
thermoplastic technique for pro-
ducing wall-size, real-time displays
of color television, they had high
hopes. Though they didn’t know it
at the time, they also needed more
than their share of patience and
tenacity, because it has taken 12
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Introducing

the PZ Zener

The new fused-in-glass
1 watt zener...

Typical Unitrode fused-in-glass
stability and high-performance at
the price of an ordinary device

Order your free samples today

Fills the bill from 400 mw thru 1 watt

Voltages from 6.8 to 200 V

8 millisecond surges to 30 watts

Low reverse current — to 500 nA

A quarter the size of a conventional 1 watt
Weighs less than 1/, gram

No plastics, epoxies, silicones, oxides, gases,
or solders are used

®
580 Pleasant St., Watertown, Mass. 02172 * (617) 926-0404 ‘
LUUNITRODE U_

TOUGH AS ALL GET-OUT FROM THE INSIDE OUT 70 Sucon SURFACE

With the silicon die
metallurgically bonded
between terminal pins of
the same thermal
coefficient, the hard glass
sleeve is fused to the

entire outer silicon surface.
Result — a voidless,

. TERMINAL PINS MEYALLU
monolithic structure. BONDED T

DIRECTLY TO SiLICON

4 EASY WAYS TO GET FREE SAMPLES AND SPECS

1. Call your Compar office, listed on the facing page.
2. Call your nearest Daniel & Co. office.

3. Call Bud Anderson COLLECT, at (617) 926-0404.

4. Check off the magazine Reply Card number.
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High Voltage
Silicon
Rectifiers

Available in production quantities now!

HIGH VOLTAGE RECTIFIERS*

1000V lo |1-99( 7000V lo (1-99

VA10 |50mA|1.36|VC 70 [1.5A [6.82
VB 10 [100mal1 41|VF57 | 5mall.71
VF107 |10mal1.89
1500V VF 25.7 |25mal2.08

VA15 |[50ma|l.44| 8000V
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1a |7.15
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YR VAR R 2
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3000V
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VB30 |50mA(1.88|VF10-15|10mA[2.54
vC 30 2A [5.52)VF 25-15 [25mA [2.80

20,000V

3500V
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.
>

VB SERIES

VC SERIES

“Available with fast recovery characteristic.

VARO

SEMICONDUCTOR DIVISION, 1000 N. SHILOH
ROAD, GARLAND, TEXAS 75040 (214) 272-4551
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Soft pictures. GE’s thermoplastic display device projects real-time,
wall-size pictures in color or black and white.

years, many changes in design and
marketing philosophies, and nearly
$30 million.

Now, with 100 orders for the
projection system—from broad-
casters, computer terminal makers,
and schools, among others—GE’s
Visual Communication Products
department is ready to tackle the
job of producing a version for
home entertainment, one that
would carry a price tag somewhat
lower than the $30,000 (mono-
chrome) or $40,000 (color) now
hanging on its video projector.

Melt. A picture is produced this
way: an image-inscribing ion beam
scans the surface of a thick-liquid
thermoplastic, writing an image in
the form of appropriate diffraction
gratings on the liquid film. The
image gratings are fixed when the
thermoplastic cools. Finally, a
beam from a xenon lamp passes
through the transparent thermo-
plastic to project the image. The
plastic moves in a “river” from a
reservoir through the unit.

The actual size of the river being
inscribed at any one time is about
that of a 35-millimeter slide. And
the life span of the unit is a
relatively brief 3,000 hours because
the thermoplastic becomes opaque
and the ion beam wears out after
that much use. A tv receiver tube
lasts over 5,000 hours.

To produce color, the projector
uses but one electron gun and one
raster. Comparable systems use
either three (the Eidophor) or two
of each (GE’s Talaria). The new
projector “writes” a groove—or

diffraction grating—for each of the
primary colors simultaneously so
that each will contain the data
needed to determine brightness
and hue. To minimize interaction
between gratings, the red and blue
are at right angles to the green.
For red and blue, the electron
spot is velocity modulated with an
h-f voltage applied to the hori-
zontal deflection plates. This
causes the spot to speed or slow
in sync with the h-f -carrier,
generating, in turn, a regularly
spaced differential charge pattern
on the liquid. The magnitude of
the differential charge determines
the groove depths and the amount
of light diffracted off the bars and
to the screen. Frequency for the
red grating signal is 16 megahertz;
another frequency is chosen for the
blue. The green grating uses the
grooves formed by the scan.

Government

Soldiers and spacemen

While NASA’s charter clearly states
that it is a civilian agency specifi-
cally established to pursue the
peaceful aspects of space explora-
tion, there is growing evidence that
the agency is getting more and
more involved in military business
and that concern over this involve-
ment is growing within the agency.

The major flap over the military
trend is surfacing among those
working in two of NASA’s big proj-
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Better solutions come
from Weatherford

Try these for starters:
System Interface Circuits. TTL. Light Sensors.

TPs 10 sense amplifiers simplify system circuit interfacing. Interfacing between
high speed, ferrite memory cores and TTL logic systems no longer presents a
“no-man’s land” of problems because of TI’s choice of sense amplifiers. All device
types feature dual pre-amps (4K memory cores per input) with individual
channelstrobing and TTL compatible outputs. The SN7520N/21N pre-amps
drive a single cascade-gate output, while the SN7522N/23N output is an
open-collector gate. The SN7526N/27N feature the industry’s first data
register output for narrow strobe windows. The SN7524N/25N and
SN7528N/29N have individual channels, each input having its own gate
output. The pre-amp outputs in the SN7528N/29N are also available for use

as test points. We can furnish an application report and data sheet on TI’s 10 or
circle 271 on the Service Card.

rrrrr

TI’s 3 new MSI data selectors cool multiplexing costs. You can
put the cost of multiplexing “on ice” with TI’s new data selectors —
each of which selects one of 16 (or eight) data sources determined
by the binary address inputs. Each contains both inverter-drivers
and AND-OR-INVERT gates in a single package. Result: reduced
design time, inventory and circuit costs. The SN54150/SN74150 are
16-bit data selectors in 24-pin plastic packages. SN54151/SN74151
are 8-bit circuits in either the 16-pin plastic or ceramic dual-in-line
packages. The SN54152/SN74152 are 8-bit selectors available in
flat packs. For data sheet on this trio of data selectors, get in touch
with us.Or circle 272 on the Service Card.

TD’s 16 new light sensors lighten your selection burden. TI’s tiny LS600 silicon
planar light sensor has sired a big, new family of 16 devices, TIL601-TIL616. Now
you can pick and choose what you need quickly and precisely from standard

and coaxial packages, round or flat lens and four light-sensitivity ranges
(0.5-3mA,2-5mA, 4-8 mA, 7TmA). All are readily available and are designed

for use in high-density matrix in-line readout equipment. Pick the round

lens for optical arrays requiring minimum cross talk; choose the flat lens

when you need a wider viewing angle. We can supply data sheets or circle 273

on the Service Card.

For better solutions, call your authorized T| distributor

&/ R.V. WEATHERFORD CO. E

QUUIUbLC
DISTRIBUTORS OF ELECTRONIC COMPONENTS AND pquipment PLUS

ANAHEIM, CALIFORNIA GLENDALE, CALIFORNIA PALQO ALTO, CALIFORNIA PHOENIX, ARIZONA POMONA, CALIFORNIA
1550 Babbitt Street 6921 San Fernando Road 3240 Millview Drive 1917 North 25th Drive 1095 East 3rd Street
714.532-6741 213-849-3451 Stanford Industnal Park Carson [ndustrial Center 714-623-1261
714.547-7521 415-321.5373 602:272-7144 213-966-8461

SALES OFFICES: San Diego, California, 714-278.7400 e Seattle, Washington, 206-762-4200 e Dallas, Texas, 214.231-6051
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U.S. Reports

ects for the 1970’s: the national
space station and space shuttle.
The work statement for the space
station studies now being con-
ducted by private contractors fea-
tures this ominous stipulation: “It
is anticipated that some of the data
resulting from these studies will be
classified. Therefore, security clear-
ances, up to and including Secret,
will be required of the contractor’s
and subcontractors’ personnel and
facilities.”

Military interest. Reliable reports
out of NASA indicate that the soon-
to-be delivered shuttle studies will
be largely classified. Those in
charge are less than willing to talk
about the station. According to a
source in the Advanced Manned
Missions Program Office, “There is
no military involvement in the
space station at this moment, but
they are very interested in the sta-
tion because their station [Manned
Orbiting Laboratory] was just can-
celed.” Military interest in the shut-
tle is acknowledged this way: “The
Air Force is and will continue to be
very active in the development of
the space shuttle.”

There is little doubt that the
wedge is opening. Both NASA and
Air Force officials have been test-
ballooning the idea of “shared
facilities,” such as launch pads and
booster development costs. Within
NASA concern hinges on the fear
that military money may mean a
military attempt to take over either
or both of the projects under the
powerful labels of “national
security” or “defense mission.”
There is, however, some pooh-
poohing of such fears. As one
official involved in the shuttle work
says, “All the ‘Restricted’ stamps
are going on for one reason only:
to keep potential subcontractors
from getting a leg up on one
another when the competition
starts.”

The Air Force has scheduled
slightly less than $1 million for
space shuttle studies in fiscal 1970.
NASA is planning to supplement
Air Force research on the shuttle
with additional funds this year in
specific areas, such as propulsion.

While it will take a while before
the station and shuttle projects’
exact relationship with the military
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becomes clear, there is little ques-
tion of involvement. Here’s the
evidence:

= New testimony on defense
procurement released by the
House Appropriations Committee
makes a reference to NASA’s
handling defense
The project is classified flexible
printer equipment for military
intelligence. Most of the details on
the system (called Flexscop) have
been expunged from the hearing
record because they are classified.

= The director of NASA’s Langley
Research Center recently told the
Housc Science and Astronautics
Committee that the center has
supported nearly 12 Department of
Defense projects from 1961 to
1968. Included in the list were
such well-known Air Force pro-
grams as F-111,  Nike-Zeus,
Minuteman, and COIN, the counter-
insurgency program including the
OV-10 aircraft.

NASA  administrator Thomas
Paine has stated publicly that the
agency is planning to work with
the Air Force and the Navy on the
development of the new F-14 and
F-15 fighter aircraft.

Space electronics

NASA ray

Can lasers fly? NASA’s Goddard
Space Flight Center thinks so, and
is planning to put two of them on
its applications technology satel-
lites to provide high-data-rate
transmissions for space-to-ground
communications on ATS-F and in-
tersatellite communications when
ATS-G goes up.

First details of the 10.6-microme-
ter package—a spectral range that
NASA says offers optimum channel
capacity per pound of satellite
weight and per watt of satellite
power budget—are scheduled for
disclosure this week at the Interna-
tional Telemetering Conference in
Washington.

John H. McElroy and five col-
leagues at Goddard say the 30-
pound, 30-watt system provides a
5-Mhz bandwidth link that could
act as “a base line for future oper-

procurement.-

TRYGON
power

supplies
dl'e... anew

systems grouping
providing theutmostin
flexibility and economy

OEM Modules; ¥4 racks; ¥ racks; full racks
—all compatible with rugiedly constructed
rack adapters for up to 161 VDC and 70 amps.

B Complete Systems Reliability
B Unattended Continuous Operation

TPS

Super Trypack Series

Slot range system module
from $56.

LVW-LVS

Liberator Sub-Rack Series
Slot and wide range modules.
from $89.

Las

Liberator Sub-Rack Series
14 rack slot range,
optional metering

from $135.

LHS

Liberator Sub-Rack Series
14 rack slot range,
optional metering

from $219.

RS

L3R/LSR

Liberator Series full rack systems power suppl
from $450. g Sl

TRYGON MEANS POWER!

Write now for complete data and pricing
of this new systems grouping.

"V TRYGON POWER SUPPLIES

111 Pleasant Avenue, Roosevelt, New York 11575
Tel: 516-378-2800 TWX: 510-225-3664

Trygon GmbH 8 Munchen 60, Haidelweg 20, Germany
Write for Trygon Systems Power Supply cahlol.
Prices slightly higher in Europe.
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A $9,000,000 INDUSTRIAL ELECTRONIC INVENTORY
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Eliminate line transients, noise and even

arrest lightning with the

WANLASS PARAFORMER™

MODEL NO. PEC-60
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ONLY 59500

FOR 60 VA OF
WANLASS
| PARAMETRIC

AND ALSO GET
0.25% AC REGUI.ATIDN'

THE WANLASS PARAFORMER is the revolutionary
power transfer component that effects para-
metric transfer of power without solid-state or
mechanical elements. Standard units rated from
60 to 5000 VA in stock.

Immediste da/lvcry from stock—{factory OEM prices
—Tfast efficient service from 11 Newark warehouses,
One source for the products
you need, in the quantities
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ELECTRONICS
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ational system designs” such as
Data Relay Satellite. The CO,
laser, they contend, offers an attrac-
tive alternative to microwave or
millimeter wave intersatellite com-
munications.

The parts. In addition to a 50-
milliwatt laser local oscillator, the
communications system will em-
ploy a 500-mw laser transmitter
modulated either by a cadmium tel-
luride or by a gallium arsenide
crystal mounted in the optical reso-
nant cavity to get the 5 Mhz band.
Also in the laser subsystem are the
frequency stabilization servo and
laser power meters.

In the optical package are a
coarse beam-pointer or slewing
mirror, image motion compensator,
directive mirrors, and a 6-inch Cas-
segrain telescope. This telescope
functions as an optical antenna, fo-
cusing laser output into a high-
power density beam for transmis-
sion and maximum power-gather-
ing during reception.

The infrared mixer and radiation
cooler subsystem contains a signal
mixer, image motion error sensor,
preamps, and radiation cooler. The
lightweight coolers can be used, ac-
cording to the NASA group, since
the i-r mixer will be a wideband,
mercury telluride detector able to
operate at temperatures in excess
of 100°K, eliminating the need for
cumbersome cryogenics.

The signal processing unit holds
the i-f post-amplifier and drive elec-
tronics for the image-motion com-
pensator, laser frequency control,
beampointer, and the command
and telemetry interface; the fifth
subsystem contains the power sup-
ply package.

Laser-to-laser. Although ATS-G
will not fly until nearly a year after
ATS-F, the system designers expect
the ATS-F laser package to be oper-
ating for laser-to-laser-to-ground
communications. They expect satel-
lite lifetimes, which now average
two years, to increase to 3 or 3%
years in the 1972 or 1973 period.
But, until ATS-G flies, the single
satellite will be used for a space-
ground link that should provide
much of the needed data on the ex-
periment.

For initial acquisition of the laser
beam by either the ground station

or ATS-G, the beam-pointing mirror
of ATS-F is commanded to point at
the appropriate target, which then
turns on its laser transmitter—by-
passing the 6-inch optical system—
to illuminate ATS-F. Bypassing the
optics produces a diffraction-lim-
ited beam with an angular diver-
gence greater than the angular un-
certainty of the satellite’s position.
A command then is sent to ATS-F
to begin its search-scan operation;
once locked on, the ATS-F transmit-
ter is turned on as a beacon for the
ground station or other satellite.

With both satellites in synchro-
nous orbit, the laser-to-laser com-
munications link will be “cross-
strapped” to the satellite-to-ground
r-f link. Similarly, the r-f signals
will be put on the intersatellite
laser hookup. “This cross-strapping
of signals,” the six men say, “will
thus provide for the implementa-
tion of a real-time data-relay link
for a low-orbiting satellite to ATS-G
via radio, for ATS-F to -G by laser,
and finally from ATS-F to a ground-
based, data-acquisition facility via
r-f.”

Computers

As Maryland goes

Computer  systems-makers are
buzzing like bees around the 50
state capitals to get a taste of the
budding state-level data process-
ing market. The capital being
watched most carefully is Annapo-
lis, as Maryland moves to reor-
ganize and streamline its data-
processing activities. The program
initiated by Gov. Marvin Mandel
could lead to the long-awaited
opening of that market.

About half of Maryland’s $11.5
million annual data-processing
budget is spent on hardware, most
of which is leased; the other half
goes for personnel and software.
At least $1 million can be pared
from this budget with reorganiza-
tion, according to two studies pre-
pared for Mandel.

Hard look. The studies, offered
to the Governor as a public serv-
ice, were prepared by the Com-
puter Scicnces Corp. and a group
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2.5A Triac
Versatility
from

i

Sensitive-gate Triacs in TO-5 package
for low-power phase
control and load switching

Here’s versatility p/us in a Triac family! RCA types
2N5754, 2N5755 and 2N5756 are designed for low cur-
rent circuits of either resistive or inductive loads,
and for use in driving high current Triacs. All three
devices feature shorted-emitter design and RMS on-
state current rating of up to 2.5 A. All have gate char-
acteristics as follows: 1,,=25 mA max. in 1%, {li-
modes and 40 mA max. in =, liI* modes. Repetitive
peak off-state voltage ratings of 100, 200 and 400
volts are available to match your needs. And all three
Triacs are designed to switch from off-state to on-
state for either polarity of applied voltage with posi-
tive or negative gate triggering voltages.

For PC board installation, you can also obtain the

Select the type best suited for your circuit designs. Then see your local RCA Representative
or your RCA Distributor for economical pricing details. For technical data, write RCA
Electronic Components, Commercial Engineering, Section RN9-2, Harrison, N. J. 07029.
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2N5754, 2N5755 and 2N5756 with factory-attached
heat-radiators. Ask for RCA’s 40684, 40685 and
40686, respectively.

You can also turn to RCA if you need greater gate
sensitivity. The 40530-series Triacs offer you I, of
3 mA and 10 mA—for driving by integrated circuits,
as shown in the following tabulation:

Low
Voltage 120-V Line 240-V Line
ler (100 V)* (200 V)* (400 V)*
3mA (all modes) | 40525/40531 | 40526/40532 | 40527/40533
10 mA (all modes) | 40528/40534 | 40529/40535 _| 40530/40536
25 mA (I*, lll- modes)
20 mA (1 111+ modes)| 2N5754/40884 | 2N5755/40685 | 2N5756/ 40686

*Vorow (Repetitive peak off-state voitage)
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of businessmen organized as the
Governor’s Operating Economy
Survey (GOES). Both studies are
awaiting evaluation by the gov-
ernor’s fiscal experts. Steve Gold-
berg, a special assistant to the gov-
emmor with the job of breaking
down the Computer Sciences rec-
ommendations, says the review
will take the better part of this
month and possibly longer.

No specific date for completing
the reorganization has been set,
but Goldberg expects it to take
about a year before a complete,
top-level state office is set up.

Other states are looking for a
model for their own reorganiza-
tions since, according to Goldberg,
virtually every state has contacted
Maryland about the studies, with
California and Florida showing
the most interest. Some large com-
panies also have informally shown
interest, he says. Among them is
U.S. Steel, which hc says is “hav-
ing similar problems” with its op-
erations—the main one being a
proliferation of data-processing
services.

De-icing. Maryland’s reorganiza-
tion will begin when a freeze on
computer equipment purchases is
lifted. The lid was put on last
month until recommendations are
combined, and objectives and poli-
cies are defined.

A new post, State Data Process-
ing Administrator, is recommended
by both Computer Sciences and
GOES. The administrator would
have control over all data process-
ing, activities, including systems
and software, purchases of new
equipment, and personnel. His sal-
ary would be $25,000 to $30,000.
GOES additionally recommends a
steering committee over the ad-
ministrator—both reporting to the
state’s budget secretary. GOES esti-
mates setting up centralized con-
trol would cost the state $200,000
a year, but long-range annual sav-
ings of $2 million can be realized
by eliminating duplication of ef-
fort.

Other savings would result,
GOES reports, by evaluating all
computer equipment and returning
to the manufacturer “that which
cannot be justifiably utilized.” An
example: two Bunker-Ramo CRT’s
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at the University of Maryland
which aren’t being used because
Honeywell-the vendor—has not
made programs available.

Other recommendations: set up
a uniform cost-control reporting
system; perform project feasibility
studies before any major equip-
ment purchases; develop written
guidelines for buying equipment,
such as system specifications and
vendor evaluation; and establish a
training program for the state’s
users.

For the record

MAIR starts. Hughes, Micro-
wave Associates, and Sperry-Rand
each have received $30,000 for a
six-month study of a new, high-
power amplifier for the Navy’s
Electronics Systems Command.
The work will be the initial phase
of the first element to be contracted
for the Navy’s MAIR (for molecular
airborne intercept radar) program
[Electronics, May 12, 1968, p. 54].
The goal of the program: solid
state, phased-array radar for use in
the 1975-1980 time period. The am-
plifier for MAIR will operate at 10
gigahertz with peak power of 11
kilowatts,

Go West. If you're a systems an-
alyst, computer programer, or op-
erator, and want to be paid top sal-
ary in your field, go to Los Angeles.
L. A.-area electronics and aero-
space companies value their com-
puter people higher than firms in
other areas to the tune of $1,000 a
year or more. A Labor Department
survey of EDP occupations in 10
metropolitan areas shows this pri-
ority for systems analysts and pro-
gramers: Los Angeles, Chicago,
Boston, Cleveland, Cincinnati, Dal-
las, St. Louis, New Orleans, Buf-
falo, and Jacksonville, Fla.

Max to Flax. The Institute for
Defense Analyses has named Alex-
ander H. Flax as its new president.
Formerly its vice president for re-
search, he succeeds Gen. Maxwell
D. Taylor, who served as president
for three years. Gen. Taylor will
stay on as an IDA trustee and exec-
utive committee member. Since re-

ceiving his Ph.D. in physics from
the University of Buffalo in 1958,
Flax has served as Assistant Secre-
tary of the Air Force (R&D) from
1959-1961, and president and tech-
nical director of the Cornell Aero-
nautical Laboratory.

Partsmanship. The Naval Supply
Systems Command is buying 14
IBM 360 computers to keep track of
its massive inventory of aircraft
parts. Each of seven naval air sta-
tions will receive an IBM 360,50, a
360,25, and peripheral equipment
over the next 18 months. The initial
contract is for $1.3 million. The
Navy’s billion-dollar parts inven-
tory annually brings in 5 million re-
quests and generates more than 2
million receipts.

On second thought . . . A sup-
plementary check of electronics
companies’ capital spending plans
reveals a projected increase of 21%
this year, compared with a 1969
boost of 16% indicated in last
spring’s survey by the McGraw-
Hill economics department. For
1970, 45% of the electronics firms
in the recheck said they would
spend more than they had planned
to in last spring’s projections, rais-
ing the anticipated increase for next
year to 17% from the spring predic-
tion of a 4% gain.

Little David. Another would-be
giant killer is loading up his sling-
shot. The latest is Peter James,
whose firm, Photo Magnetics Sys-
tems Inc. of Beltsville, Md., is suing
several of the Goliaths in the com-
munications/computer field for a
staggering $2 billion. The defend-
ants, including AT&T, IBM, Western
Electric, and Chesapeake & Poto-
mac Telephone Co., are accused of
infringing on James’s patent cover-
ing the use of button phones and
telephone lines in connection with
computer systems. Both IBM and
AT&T say there’s no validity in the
suit.

Big Boeing. An cight-engine 707
has been proposed by Boeing as the
aircraft for Awacs—the airborne
warning and control system—an Air
Force program that is running into
budget woes.
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Confused by
temperature

coefficient and
/\V, specification
on reference
elements?

Relate them with ease using your
free nomograph from Semcor.

This is the second of a series of application
nomographs offered by Semcor to help you-
solve your design problems quicker and easier.

Circle our number and we'ill send yours today.

COMPONENTS, INC.

SEMCOR DIVISION

3540 W. OSBORN RD. / PHOENIX, ARIZONA 85019
PHONE 602-272-7671 / TWX 910-951-1381
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TRW
doing at
the fire?

is part of the action. We are not only on the fire
truck, but the rescue squad, the police car, and the
ambulance as well.

TRW power transistors help make all-solid
state mobile UHF communications possible. Mobile
military and ship-to-shore communications also rely
on TRW fixed and variable capacitors, precision
potentiometers, coils and quartz crystals. And TRW
Gigahertz transistors are helping to open up totally
new segments of the electromagnetic spectrum.

TRW components are used wherever depend-
able performance is vital. For TRW makes quality
components in quantity. More than ten million com-
ponents are shipped every
week from TRW plantsthrough- ' Rm

out the world.

THE ELECTRONICS GROUP OF TRW INC.—
World-wide manufacturer of components for the
Government, Commercial and Industrial Markets.




No other general purpose counter is so
useful in so many ways. No other counter
offers you so many accessories to fit so
many measurement jobs.

First, you can get the Model 5248M
with a time base that’s stable to better than
5 parts in 10" per day, a precision fre- -
quency standard in itself. You can measure
any frequency from dc to 135 MHz to 8
places +1 count. Or use to 18 GHz at
the same accuracy with simple plug-ins.

You can measure period, multiple period
average, frequency ratio, multiple ratios, or
you can scale frequencies or totalize.

With accessories that plug into the
front panel you can:

Resolve time interval to 10 nano-
seconds,

Measure to 18 GHz with a 1 Hz
resolution in 4 seconds.

Measure CW or pulsed signals out
to 18 GHz.

Prescale for direct readout to 350 MHz.

Increase sensitivity to 1 millivolt.

Make dc voltage measurement up to
1000 volts.

Normalize readings to engineering
units or perform high speed batch counting

* or control,

And with the newest plug-in, the

 5268A Frequency Multiplier, you can
" make high accuracy low-frequency meas-

urements as much as 1000 times faster

You can get much more out of this counter.
Because you can put much more in.

B e .




than you ever could before.

Plug-in accessory performance is
uncqualed. Even the 18 GHz heterodyne
converter is completely free of spurious
responses. And the transfer oscillator
plug-in operates on a ncw principle which
offers versatility, range (50 MHz to
18 GHz) and performance you can’t get
elsewhere. Add-on accessories even
further extend counter usefullness by
permitting manual measurements to

40 GHz or automatic measurements from
0.3 to 12.4 GHz.

The 5248M is but one member of a
series of 10 closely-related models based
upon the highly popular 5245L Counter.
All models use the same accessories. And
you'll get the same quality and field-proven
design no matter whether you choose the
top-of -the-line 5248M for $3300, the
original 5245L for $2480, the economy
model 5246L for $1800 or any of the

seven other models.

For a 32-page guide to the highly
versatile 5245 Series” call your local HP
field engineer. Or write Hewlett-Packard,
Palo Alto, California 94304; Europe:
1217 Meyrin-Geneva, Switzerland.

HEWLETT E PACKARD

ELECTRONIC COUNTERS

02908
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Clevite’s new
hardcopy electrostatic printer
zipped out the facing page
in 1.8 seconds flat.
That's up to seven times
faster than most printers
on the market.

Eighty lines per second . . . 412,000
characters per minute ... 4800 lines
per minute. No matter how you fig-
ure print-out speed, dollar for dollar
Clevite 4800 is far and away the
fastest and most economical. It's
four to seven times faster than most
line printers . . . ten to twenty times
faster than usual photographic hard-
copy techniques. No other print-out
system is even in the same ball park.

Words. And pictures.

Clevite 4800 handles both alphanu-
merics and graphics. Simultane-
ously. It will reproduce words, num-
bers, drawings, charts and graphs.
Paper is an easy-to-file 8%" wide
and page height is infinitely variable
up to the full 300" length of the
paper supply roll!

More of the fonts you want.

Clevite 4800 generates a wide
variety of fonts from the smallest

matrix on up. In an equally wide
variety of weights, sizes and styles.

Archival quality.

Clevite 4800 uses a special, high-
contrast paper. The electrostatic
print-out won't smear. And the paper
won't curl, yellow or get brittle in
storage. You can write on it with ball
point pen, pencil, felt-tip or whatever.

The sound of silence.

Clevite 4800 is an electrostatic print-
er. So it is quiet. (Think about that
next time you're trying to make your-
self heard above a chorus of impact-
line printers.) And no impact means
fess wear and tear on the printer,
less maintenance and downtime.

Beyond the computer.

Clevite 4800 has uses beyond the
computer. In communications it can
replace banks of teletypes and prints
out data transmitted by telemetry,
radio microwave and/or land lines.
And it prints out graphic displays
from CRT's using a TV raster display
memory. The Clevite 4800 whips
out full pages of alphanumerics and
graphics as fast as signal sources can
feed it. You may have other applica-
tion ideas. Let's kick them around.

A word from the sponsor.

Clevite 4800 is based on proprietary
equipment and proprietary paper.
There is nothing else quite like it.
It's faster, more versatile, quieter
and more dependable. Yet, the Clevite
4800 printer's low price will sur-
prise you. Let's talk soon. Clevite
Corporation, Graphics Dept., 37th
and Perkins, Cleveland, Ohio 44114,

CLEVITE

Clevite 4800.
The next generation
of high-speed printers.
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YSPERRY RAND

MICROWAVE IC MODULES
PROGRESS REPORT #8:
PRODUCTION

Sperry Rand's PACT (Progress in Advanced Circuit
Technology) program has moved microwave inte-
grated circuits and modules out of the laboratory
and onto the production line. As far as we know,
Sperry Rand is the first company in the industry to
take this revolutionary step.

Our functional assignment was to design the world's
first radar performance analyzer for end-to-end test:
ing of doppler radars. For a Navy program, our cus-
tomer wanted a portable tester that could exercise
navigation radar without radiating energy and with-
out making any interconnection with the aircraft.
Since size, weight and power consumption are criti-
cal, all the microwave functions were integrated.
The result: three microwave integrated modules
replacing 32 conventional microwave components.

At one time or another, Sperry Rand had produced
fully integrated versions of every microwave com-
ponent in the test set. Why not reduce the whole
circuit to integrated modules? First, integrated mod-
ules have fewer interconnections, and are therefore
more reliable. Second, integrated modules cost less
to produce than present day collections of discrete
components. Third, by making all of the circuit ele-
ments ourselves, we sidestepped a lot of procure-
ment problems.

Development of the microwave integrated circuit
modules for the doppler test set proved to be well
within Sperry Rand’s capability.

The unit works well. In the old days (last month) the
microwave section would have occupied 90 cubic
inches. Today it takes up 3 cubic inches. Our ferrite-

SIPERRY

substrate modules have a low-pass filter, 6 circula-
tors, 11 attenuators, 5 diodes, 2 mixers, 2 converters
and 4 thermistors. The old way would have required
25 more flange connections than the integrated mod-
ules use. The microwave circuit functions within the
same tight tolerances that it would have under the
older technology.

Now that we're delivering integrated modules, you
can't afford to pass up our experience. In fact, if
we're not helping design your microwave system,
it's probably obsolete.

A letter will start us working on your next system
improvement. Write: Sperry Microwave Electronics
Division, Sperry Rand Corporation, P. O. Box 4648,
Clearwater, Fla. 33518 or call us at (813) 784-1461.

ABOVE RULER: The old way. Thirty-two conventional microwave components.

R A e e

BELOW- RULER: Sperry’s new way. Three integrated modules. Lighter, less
expensive, more reliable.

For faster microwave progress,
make a PACT with people
who know microwaves.

MICROWAVE ELECTRONICS DIVISION

CLEARWATER, FLORIDA

90 Circle 90 on reader service card

Electronics | September 15, 1969



Space task group
steering clear of
controversial goals

EIA defense study:
rocky road ahead
unless firms plan
alternate routes

Space: ‘grim’

Defense: ‘mixed’

Washington Newsletter

September 15, 1969

Don’t expect President Nixon’s space task group to recommend any
controversial new space goals. Despite Vice President Agnew’s outpouring
about sending man to Mars after the Apollo 11 flight, the report will not
push for anything significant and costly like the 1961 decision to put man
on the moon in this decade.

The report, which won’t be released publicly until after the heat over
fiscal 1970 military appropriations cools in Congress, is expected to urge
continued NASA efforts on the reusable space shuttle, the 12-man orbiting
space station [Electronics, June 23, p. 143], and the nuclear engine for
rocket vehicle applications (Nerva). Such programs however, certainly
could lay the groundwork for a future manned mission to Mars.

Not resolved by the space task group, however, was believed to be the
question of who will manage space shuttle development. Betting now is
that NASA will end up with the shuttle, since the Air Force, which also
would like to run the program, has too many in-house budgetary problems
to take on the expensive shuttle.

The Electronic Industries Association has completed an ambitious, year-
long study on the outlook for the defense electronics industry beyond
1972, and its conclusions spell danger for companies that don’t carefully
chart and predict the movements of this churning, changing market. The
long-range picture for the space market is “very grim,” the EIA says,
while the outlook ranges from fair to very good in the defense area. The
growth potential in education and training, marine sciences, and law-
enforcement—likely diversification targets of defense-oriented companies
—could be enormous if funding sources develop.

Forecasting the technological trends of the next 30 years, the EIA sees
a period of technological evolution, rather than a period of revolution
that characterized the past three decades. A review of the EIA require-
ments committee’s 10-chapter, in-depth analysis, which includes nearly
every issue and market arca except for medicine and health (the section
chairman failed to meet the publication deadline), provides the following
highlights:

A slowdown in the Soviet-U.S. space race is the major factor in the grim
space outlook forecast by the EIA. The slowdown will come, the EIA
says, when both governments realize that such efforts yield only limited
economic and military benefits. Except for space communications, there
are no significant public benefits foreseen to justify major increases in
public outlays, the EIA asserts.

Furthermore, despite the push for a National Earth Orbiting Space
Station, there will be a “real and reasonably permanent gap” in manned
space flight in the post-1972 period, the EIA predicts. In the unmanned
space programs, the EIA sees the industry faced with prolonged deliv-
eries, reduced procurement of components, smaller and less costly launch
vehicles, upgrading of operational reliability guarantees, and more inten-
sive and cost-conscious competition, resulting in more competitors for
fewer programs.

The EIA rates probable new defense market opportunities in R&D and
procurement as good for equipment, component, and material suppliers;
average for associate prime system and major subsystem contractors, and
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Education: ‘booming’

Law enforcement:
‘funds available’

Marine sciences:
‘major opportunity’

92

Washington Newsletter

poor for major prime systems contractors. The EIA expects only general
purpose forces programs to decrease. On the upswing, it predicts, will be
spending for strategic forces, intelligence and communications, airlift and
sea lift, and R&D.

Competition is expected to be intense for new development work which
will result in major new weapon systems. More teaming will be necessary
due to the size and complexity of such systems, and efforts will be made
to design major weapons systems so that they can be improved by only
a minimal investment to update their subsystems.

The EIA says deemphasis is needed on multimission weapons and
“gadgetry”, which have adversely affected R&D in several tactical areas,
adding that technology lead time from conception to deployment of a
system needs to be compressed.

With the cost of education running to $80 billion a year—10% of the
gross national product—the EIA predicts a burgeoning market for sophis-
ticated electronic gear, particularly in the communications, data proc-
essing, and storage and retrieval areas. But this can happen, the EIA
says, only if a systems engineering approach is taken to counter the
established and conservative education structure. This will require large
and costly development programs, and the money must come from gov-
ernment, the EIA says.

Most of the industry’s involvement would be in this design stage and
in the deployment phase in which systems would be built, sold, installed,
operated, and supported.

With Law Enforcement Assistance Administration funding—matched by
state and city funds—expected to rise from $300 million in fiscal 1970 to
$1 billion by 1972, the police, obviously, represent a potentially large
electronics market. But the EIA warns that such hardware cannot be
simply borrowed from equipment designed for other applications.

Military communications gear, for example, could be adapted for police
use if redesigned and repackaged to take into consideration such prob-
lems as receiver selectivity, rejection of images, modulation, and adja-
cent channels found in urban areas.

The use of helicopters should expand, along with related communica-
tions and surveillance systems including low-light-level tv and direct
viewers. However, for police applications, the EIA says existing hard-
ware must be redesigned for greater range, lower power requirements,
and simplified operation.

Another area of growth is in police vehicle communications gear, but
only if manufacturers pay heed to current law enforcement complaints

of low reliability.

“Challenge and opportunity seem to be present in equal amounts,” says
the EIA study of the marine market. Industry is now spending about
$100 million a year in nonmilitary R&D. But if this area is to be profitable,
companies will have to steer away from strictly research vehicles and
chart a course toward smaller and more mundane development that hold
out greater commercial promise. As for a major national program sought
by the Marine Sciences Commission, the EIA believes Government
response will be largely negative because of other, more pressing needs.
A token approach, creation of a national advisory committee for the
oceans, is likely as a starter. This probably will be followed by a national
program of sorts two or three years later.
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Sorensen modular power supplies

*0.005% regulation

* Optional 10, sec. overvoltage protection, « Requires
no external heat sink in ambients to 71° C. * 29 models—
voltages to 330 Vdc at power levels to 300 watts. * Re-
mote programming—remote sensing—series/parallel op-

eration. » Overload and short circuit protection. * Meets .

military specifications.
Model QSA"10-1.4, shown actual size, illustrates
the compactness of the Sorensen