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Use the 1682 I-MHz Automatic
Capacitance Bridge

from General Radio--

with accuracy specified

at the unknown!

At 1-MHz, the typical 3-terminal capacitance
tester, with a 4-foot cable to a 1000-pF unknown,
adds about a 4-percent error to the readout. GR's
1682 has four-terminal Kelvin connections that
minimize lead-impedance effects and preserve the
accuracy of the bridge at the component, even
with low-impedance unknowns. And an addi-
tional guard terminal provides a similar safeguard
for high impedances, whose measurement might
be affected by stray capacitance to ground.

The true accuracy of the 1682 is 0.1% of the
unknown value from 1 to 2000 pF and 1% up

to 20 nF. Conductance accuracy is 1% from

1 to 2000 umhos; 10% up to 20 millimhos. The
front panel displays 5 digits of capacitance and

4 digits of conductance simultaneously, plus
automatic decimal points and units of measurement.

20 measurements per second can be made for £10%-
of-full-scale differences in unknowns, and up to
50 per second for closer tolerance components.

An internal bias of 0 to 100 V is supplied; up to
200 V can be applied externally. Low-level or
high-level BCD output and remote programma-
bility can be added. Test fixtures are available for
axial leads and GR900® or GR874® terminals.
Prices in U.S. start at $3940; quantity discounts
are available for lots of two or more. For more
information write General Radio Company, West
Concord, Mass. 01781 or telephone (617) 369-4400.
In Europe write Postfach 124, CH 8034 Zurich,
Switzerland.

GENERAL RADIO
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The best gets better.

The HP 5248 General-Purpose
Counter can now measure to 3 GHz with
a single plug-in —without any gaps. This
is made possible by our new 150 MHz
to 3 GHz Heterodyne Converter,

Model 5254C, and by extending the
direct counting range of the 5248
counter mainframe to 150 MHz.

There’s another benefit unique to
these instruments that’s not immediately
apparent. Converter and counter ranges
actually overlap so you derive the final
answer by merely adding the converter
dial reading and counter reading. There’s
no need to remember to subtract readings
over any part of the frequency range.

Even before the latest improvements,
no other counter could match the

usefulness and flexibility of the 5245
Series. We now offer fourteen different
plug-ins to help you make all the
measurements you need. These include
six frequency converters; transfer
oscillator to 18 GHz; two time interval
units; two prescalers; video amplifier;
DVM; and preset unit.

And you can’t beat the 5245 line for
reliability either. Its remarkable
dependability has made it extremely
popular, particularly with
rental firms—some of our best
customers. When their clients
rent an HP counter, rental firms
know they won’t lose rental
fees because of downtime.

The price of the new 5254C
Heterodyne Converter is $825. The

Theres a

fo

5248L counter is $2900. You won’t find
a more economical single-package
solution to your dc to 3 GHz counter
needs. Your local HP field office has all
the details. Give them a call. Or write to
Hewlett-Packard, Palo Alto, California
94304; Europe: 1217 Meyrin-Geneva,
Switzerland.
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HEWLETT hp; PACKARD

ELECTRONIC COUNTERS

02918
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new reason why
this continues to be

the world’s most popular

52481 ELECTRONIC COUNTER

a WEWLETT + PACKARD

SENSITIVITY
(VOLTS RMS

SIGNAL
WRUT

counter line.

5254C FREQUENCY CONVERTER . A5~

Kﬁm HEWLETT * « PACKARD

-3.0 GHz

AUX OUT 1-50 MH2

o

INPUT 500
CAUTION
+20 DBM MAX

o




INow you can make Irequency
measurements instantaneously,

You're looking at the frequency of an
information-carrying pulse measured
the instant it occurred. Another impor-
tant breakthrough made possible by the
HP 5360A Computing Counter.

This counter is ideal for measuring
the frequency profile of even the most
advanced communications systems, such
as chirp radar and other pulse compres-
sion types. As well as pulsed RF, tone
bursts and transient signals.

You can measure the Doppler effect on
a pulse, and check the incidental FM
within the burst. And do it all with
accuracy.

Unlike other methods, measurement

with the S360A is not duty-cycle-limited.

So you can catch a single pulse, like the
one pictured below. And even in short
bursts of a microsecond, four digits of
frequency information can be obtained.

You can measure the frequency of
an RF burst automatically. Also, by
triggering the counter, direct instanta-
neous measurements may be made
anywhere within the RF envelope. This
feature allows, for example, the
frequency profile of a Doppler radar
pulse to be measured with ease and
accuracy.

With the 5360A mainframe, you can
measure from .01 Hz to 320 MHz. Add
plug-ins from the popular 5245 counter
series, and you can go all the way to
18 GHz. And if you wish, order the
5375A Keyboard which adds extra
versatility in programming the counter
and in computation involving the
measurements as variables.

And the 5379 A plug-in affords
unprecedented versatility and accuracy

in time interval measurement, with
resolution to 100 picoseconds.

If you'd like to see how easily the
5360A Computing Counter can handle
your frequencies for $6500, just call
your local HP field office. Or write to
Hewlett-Packard, Palo Alto, California
94304; Europe: 1217 Meyrin-Geneva,
Switzerland.

HEWLETT W PACKARD

ELECTRONIC COUNTERS
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Japan: Down with rice, up with computers

@ Japan’s successes in the electronics markets it already
has tackled are spurring the country to even more ambitious
plans. In just a few years, Japan expects to supply nearly
all of its large-scale computer requirements; it already pro-
duces three-quarters of the computers for its domestic
market, representing about half the dollar volume. And the
nation hopes to enhance its worldwide position in consumer
electronics, and to penetrate industrial markets.

Among the major factors that suggest Japan’s ambitious
goals will be fulfilled are these:
p The Japanese Finance Ministry favors sharply increased
military spending as well as substantial outlays for develop-
ments in science and technology.
p The government continues its strong role in defining major
technological goals and takes a hand in guiding those develop-
ments aimed at meeting them. It wants to spend less money
to subsidize production of such traditional products as rice
(which for years has been in excess supply), and spend more
to develop products with high-technology content.
p Japan has embarked upon a government-supported super-
computer project whose charter is to develop high-perform-
ance computers that make extensive use of integrated circuits.
The project is expected to set the pace for computer develop-
ments, if not lead to a commercial large-scale computer.
) Japan continues to strongly support protection of its
electronics industry, particularly computers, IC’s, and defense-
related products.

The proposed boost in military spending to $1.6 billion,
while a pittance by U.S. standards, nevertheless represents
a significant 17.79 increase over the 1969 outlay. This

Published every other Monday by McGraw-Hill, Inc. Founder: James H, McGraw 1860-1948. Publication office 99 North Broadway, Albany, N. Y. 12202; second class postage paid at
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could portend important developments in surface-to-air
missiles, naval vessels, aircraft, and tanks.

In the consumer sector, Japan continues to push state-of-
the-art boundaries by assigning its top-notch engineers to
equipment design. As the nation advances into new consumer
areas, it should not be surprising to find Japanese engineers
leap-frogging U.S. designs.

Clearly, these factors represent a strong challenge to the
U.S. electronics business. In particular, the burning desire
of the Japanese to spend their limited funds wisely and
apply their resources efficiently should give pause to many
a U.S. technologist.—D.C. @

Sermon on the launchpad

@ Back in 1938, Franklin D. Roosevelt called the concentra-
tion of economic power in the U.S. a threat to the nation.
And in so doing, he aligned himself with those whose “basic
thesis is not that the system of free private enterprise for
profit has failed in this generation, but that it has not yet
been tried.” FDR addressed those words to America’s indus-
tries. But apply those words to America’s governmental
bodies at every level and they come close to the views of the
present White House occupant. Richard Nixon contends
he wants to break down “big government,” with its associated
inefficiencies, over-regulation, and expense.

One significant step back from excessive regulation has
just been taken in the Administration’s recommendation to
the Federal Communications Commission that domestic
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Readers Comment p

1961 63

satellite systems be opened to competitive development.

Except for the Communications Satellite Corp., just about
everyone in the communications industry hailed the White
House proposal. General Electric’s Richard P. Gifford, one
of industry’s leading communications planners, called it
“a breath of fresh air.” The American Telephone & Tele-
graph Co. deigned to call the White House view “consistent”
with its own, and indicated it plans to file for a satellite
system, pending FCC approval. Broadcasters indicated simi-
lar plans for tv-signal transmission using their own satel'ite,
and the Electronic Industries Association praised the White
House statement as one with “sound philosophic and eco-
nomic underpinnings.”

Clearly, the White House recommendation seems to be
a good one. Assuming the FCC will adopt it as policy
for the three-to-five-year interim period proposed, the Admin-
istration might do well to look at the commission that will
administer the plan. The undermanned, underfunded FCC
is badly in need of reorganization itself. Though chairman
Dean Burch has said he recognizes this need, a successful
revamping requires the broader perspective that only the
White House can give it.

The need to bring a moribund FCC into the space age
deserves the serious and outspoken consideration of the
communications industry, too. It's no secret that the com-
mission has long been alleged to be the tool of the indus-
tries it serves.

Obtaining freedom from the bonds of excessive regulation
is one thing. But substituting another, and, hopefully, better
system is something else.—R.C. @

McGraw-Hill News Service

Director: Arthur L. Moore; Atlanta: Fran Ridgway; Chicago: Robert E. Lee;
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In search of quality

To the Editor:

I found your special feature on communica-
tions [Nov. 24, 1969, p. 73] very interesting.
All the dreams described were great. But,
why do I have so much trouble finding a
communications receiver to replace my Na-
tional NC 57? It is now 20 years old, with a
FET Q multiplier, and still does the job. By
contrast, I had to return a “modern” receiver
for unsatisfactory performance. Even if I
were to spend $1,600 for a National HRO 500,
some important features would still be miss-
ing.

This general falloff in quality was high-
lighted recently by a notice from one of my
favorite suppliers that the Drake SPR-4 has
been delayed in manufacture due to the lack
of quality components. It isn’t necessary to
have an engineering degree to realize that
if good components can’t be located, good
circuits can’t be built—at any price.

I believe this to be a sorry situation. What
is the value of all this new technology, if
the end product is just about worthless.

James E. Davis
Washington

Unknown to many

To the Editor:

In your examination of technology in the
1970’s [Jan. 5, p. 105], you say that only when
mixer diodes have a constant impedence with
frequency will the multi-octave mixers be-
come a reality. You further add that this
isn’t likely to occur in 1970.

I would like to point out that this projection
is incorrect as RHG Electronics Laboratory
developed such a mixer in 1969 and is cur-
rently promoting this device. The beam-lead
Schottky diodes used in this mixer are being
provided by Sylvania and are being manu-
factured to specifications jointly arrived at
by RHG and Sylvania.

Ronald B.Hirsch
President,
RHG Electronics Laboratory Inc.
Farmingdale, N.Y.

= Communications engineers interviewed for
Electronics’ technology report were not aware
of RHG’s multi-octave mixer, which operates
between 0.5 and 8 gigahertz. A 0.5-to-12-Ghz
mixer is now in the works at RHG.

Arithmetic, too

To the Editor:

Your new products section announced a
new computer, DEC PDP-11 [Jan. 5, p. 161],
using a common bus structure upon which
subsystems are connected. While the article
(continued on p. 6)



Instant
Tode
lime check

Increasingly important in
military equipment philos-
ophy is the field or line
replacement module.
With this Curtis Elapsed
Time Indicator mounted
on each functional re-
placeable module of your
system you have an ac-
curate record of operating
hours for each individual
module regardless of its
installation history. Oper-
ating time record be-
comes part of module.
Unit is extremely small,
weighs little, uses little
power, and is not expen-
sive! For full details, ask
for information on Model
620-PC. Meets require-
ments of MS 3311 (AS).
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Readers Comment

The GRI 909—aimed at OEM market.

references the contributions made
to this concept by our own GRI-909
computer, I feel the statement,
“the GRI-909 has no arithmetic
unit in its standard model,” is mis-
leading. Indeed, in most configura-
tions multiple or special arithmetic,
or both, and logic operators are
included with considerably more
computing power than is found in
most computers in the miniclass.

The GRI-909 actually represents
a full family of computers. The
version we define as standard con-
tains two arithmetic units. One per-
forms simple arithmetic operations
on data being transferred on the
fly from register to register. The
other unit contains two independ-
ent registers that allow arithmetic
and logical operations to be per-
formed without altering the input
operands. In its most basic form,
the GRI-909 can be provided with-
out the latter arithmetic operator
for control operations involving
limited or no arithmetic—such as in

[ — e —— o — — — — —

communication terminals.

It is not necessary to purchase
an arithmetic operator unless ac-
tually required. By contrast, more
complex operations might utilize
multiple arithmetic operators or
special plug-in operators such as
multiply/divide, square root or
byte manipulation hardware which
add instructions to the basic com-
puter on a modular basis, and also
add computing power. The modu-
lar concept of the GRI-909, there-
fore, allows the user to choose
exactly what he needs.

Irwin M. Stone
Director of marketing,
GRI Computer Corp.
Newton, Mass.

Profit motive

To the Editor
When the Soviet Union wishes to
advance economically, it looks to
the West for technological assist-
ance. Now, Soviet planners are
looking to increase the state of au-
tomation in their country by pur-
chasing modern computing machin-
ery from Western companies [Jan.
19, p. 137]. I don’t believe that busi-
nessmen in Western countries
should be so eager to sell their
equipment—thereby rendering as-
sistance to the Soviet Union—when
that country seems to ignore the in-
dividual rights of its people. I think
that these profit-oriented business-
men should also consider whether
it is morally correct to sell their
equipment to the Soviet Union.
Ernst F. Germann
Austin, Texas
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ALL POWER TRANSISTORS
LOOK ALIKE...

BUT THEY'RE NOT EQUAL

2-90 AMP NPN PLANAR

4

TO-61

-
N
S

TO-111

To the eye, the only difference between Pirgo
power transistors and other makes is the name
behind them. But that’s quite a difference.

Pirgo is a new company—not committed to
old ways of doing things. We have the most
modern equipment and quality control facilities
for the production of NPN and PNP planar sili-
con transistors rated from 2 thru 90 amps.

Pirgo’s management group grew up with the
semiconductor industry. We are staffed with
skilled management and engineers of the high-
est technical capability.

PIRGO

o

T0-3 TO-46

Pirgo is an affiliate of the Sprague Electric
Company, and draws upon the full resources
and sales staff of Sprague.

All of this translates to high reliability, out-
standing service, and on-time delivery. Even
our low price policy is unusual.

Don’t take our word for it. Ask for a copy of
our new catalog, then send us your toughest
spec. Or contact your local Sprague Electric
sales engineer. We’ll show you what a differ-
ence a name makes.

Pirgo products are available from authorized
Sprague semiconductor distributors.

ELECTRONICS INC.

A Sprague Electric Company Affiliate

130 CENTRAL AVENUE
FARMINGDALE, NEW YORK 11735
Tel.: 516-694-9880
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more
functions

in less space

radiation hardened magnetic Flat Pak

modulators, analog multipliers,

demodulators mount directly on IC cards.

e Flat Pak design only 0.1” thick.

e Hybrid assemblies mount directly on IC cards.

* Space saver design . . . typical dimensions 0.1” thick x 0.5”
EOL75”.

e Rugged design, extreme reliability. MTBF design goal 0.25
per million hours.

* Extremely low drift over —55° to +125°C range.

* Not affected by high intensity nuclear radiation.

» Capable of operating on carrier frequencies as high as five
Mhz.

* One or more isolated or floating input signals may be used
for modulating, multiplying, dividing, squaring or extracting
a root.

¢ No external nulling or offset adjustments.

* No additional components or compensation required.

* No external operational amplifiers required.

e Standard = 15 V DC power supplier unless otherwise speci-
fied.

e Zero Hysteresis.

Accuracy 1% absolute or 2 MV whichever is greater

MAGNETIC MULTIPLIERS

Dynamic Product Range

80 db

Magnetic Modulators
Dynamic Range:

60 db

0.1” thick

Actual Size

»

As an Analog Multiplier of a Bipolar DC signal times an AC signal,
the output product accuracy is 1% of point, or 2 MV, whichever is
greater over a dynamic range of 10,000:1 in each quadrant.

Over the temperature range of —55°C to +125°C, the following
parameters hold:
1) Zero Point Drift:... Less than 2 MV of in phase component
2)Gain Slope Stability:...........coeirvirace Less than 2% change
3) Dynamic range and output wave quality independent of
temperature variations
Typical input/output parameters:

X Signal: ... ..0to =5V
Y Signal: ... 0 to =5V
(DI {o 1} G S 0 to 5V RMS across 5K or greater load

impedance

Magnetic DC x DC Multiplier Squaring Square Root

amsmner EEEY, EEED
EE®s Bha

uNTROl muNAL +
5

Amplitude Modulation

Balanced Modulator

There is No Substitute for Reliability
G ; GENERAL MAGNETICS, INC.

135 Bloomfield Avenue,
Bloomfield, New Jersey 07003




Who’s Who in this issue

Burke Dutcher

A varied background is one of the strongest assets of Clinton H.
Dutcher Jr., author of the article that begins on page 94. A group
leader at Electronic Communications Inc.’s R&D division, Dutcher
worked on spectral analysis of f-m noise at Bell Labs prior to
earning a Ph.D. from Florida University. Co-author Michael R.
Burke, who holds a degree from the University of Illinois, now
is with Honeywell’s Aerospace division.

A

Moore

Firsts have been a specialty of Gor-
don E. Moore, author of the article
starting on page 126. Under his di-
rection, the Fairchild Semiconduc-
tor R&D laboratory scored several
firsts, including planar ICs. Moore
is now an Intel vice president.

Faith

Grueninger

A stickler for selecting the right
materials and processes for multi-
layer circuit boards is Raymond A.
Grueninger, who wrote the article
starting on page 116. He’s with
IBM’s Electronics Systems Center,
and studied chemical engineering.

Stanley Parnas and Jack Peters, authors of the article
beginning on page 101, both are veterans of Sylvania’s
Applied Research Laboratory. When Synergistics
bought the lab in 1969, Peters left to form a consult-
ing firm, while Parnas stayed on. Peters joined Syl-
vania in 1957; Parnas signed on in 1968.

~<—Circle 8 on reader service card

Boysel Chan

The art of the possible isn’t confined to politics alone, as Lee
Boysel, Wallace Chan, and Jack Faith point out in the article
beginning on page 109. All three delved into the possibilities in-
herent in MOS/LSI at Fairchild Semiconductor before moving to
Four-Phase Systems. Boysel, president, founded the firm in 1968.
Then he recruited Chan, who heads the MOS/LSI design section,
and Faith, who is Four-Phase’s chief engineer.

Arthur Delagrange and Robert Davis, who wrote the
article that starts on page 122, met at MIT, where
they received MS degrees in electrical engineering.
Both men returned to the Naval Ordnance Labora-
tory, where they had worked as students. Now
they work on digital and analog design at NOL.






California builds
a giant water faucet

and F&M Systems

turns it on...

with 7000 logic assemblies from TI Supply.

California is building a gigantic
“water faucet.” It’s a statewide, 444-
mile aqueduct utilizing a complex
control system to govern the delivery
of water down the fertileSan Joaquin
Valley to the Los Angeles basin.

F & M Systems Co. (Dallas), a divi-
sion of Fischbach and Moore, Incor-
porated, is prime contractor for the
major portion of the control system
for the California Aqueduct of the
State Water Project. This portion
includes 37 remote, unmanned sites
and two area control centers, each of
which will scan all functions at the
remote sites under its jurisdiction in
less than a minute.

For so complex a control system,
F & M Systems not only needed a
dependable supply of electronic com-
ponents but also a reliable source for
assembling the 7,000 logic cards.

Photo courtesy State of California,
Department of Water Resources.

They found it at TI Supply. From
stock, we furnished DTL integrated
circuits, discrete semiconductors, ca-
pacitors and resistors, removing the
inventory burden from F & M Sys-
tems. We also provided the capability
for testing all components, assem-
bling them on P/C boards, testing the
completed assemblies and delivering
on time. On budget.

If that’s your idea of service, then
call on us. For we offer more.

Custom-marking and connector as-
sembly to save time and money.

“Burn-in” services to assure high-
reliability semiconductors.

In-depth stocks of electronic com-
ponents and industrial supplies that
keep what you need on our shelves
and not on yours.

The point is, we’re out to solve your
problems and help you grow. And
we’ve got 51 world-wide locations to
back up our promise.

Isn’t that worth a call?

At TI Supply:

a DTL reservoir.
Tap it, like F&M Systems did,
to start a stream of DTL ICs
flowing your way. All you
want, in the quantities you
want at the time you want.

Our pipelines keep our res-
ervoir full to the brim on all of
TI's 33 DTL functions.

That’s a broad choice that
makes selection simple; deliv-
ery that saves time, trouble
and money. Even more money
when you order DTL ICs from
us in the economical, reliable
plastic dual-in-line package.

And if you want technical
literature, cross-reference
data, application assistance
or other problem-solving help,
you can get that, too. .

To tap TI Supply call your :
nearest branch office or write :
TI Supply Co., P.O. Box 35486, :
Dallas, Texas 75235.

~& Tl SUPPLY..the problem solvers.

EAST MIDWEST
Boston (Canton), Mass. (617) 828-5020
Clark, New Jersey (201) 382-6400
New York, New York (212) 895-0803

or (516) 488-3300
Philadelphia (215) 664-1132
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Kansas City, Missouri (816) 753-4750
Minneapolis (Edina), Minn. (612) 941-5020
Chicago (Rosemont), Ill. (312) 296-7187
Wichita (Derby), Kansas (316) 788-1714

SOUTHWEST

Austin, Texas (512) 454-2531
Dallas, Texas (214) 357-6121

Fort Worth, Texas (817) 332-9361
Houston, Texas (713) 785-4800
Tulsa, Oklahoma (918) 437-4555

WEST
Los Angeles, California (213) 776-4490
Denver, Colorado (303) 757-7671

San Francisco (Sunnyvale). Calif. (408) 732-5555

CANADA

Montreal (St. Laurent), P.Q. (514) 332-3550
Toronto (Richmond Hill), P.O. (416) 889-0844
Ottawa, P.O. (613) 825-3716
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L.eave the driving to us.

Interface at the output of a TTL system calls for grcuits
capable of handling up to 1 amp or 100 volts. From
there, you can drive a line, trigger a relay, control a
motor or light your lamps. Similarly, your MOS mem-
ory requires MOS clock drivers to deliver precision
pulses to registers for a completely compatible TTL
system (our registers are already TTL compatible at

data input/output).

For total digital systems—DTL, TTL or MOS, National

drivers come in TO-5s or molded silicone dual in-lines.

Electronics | February 16, 1970

They’re part of the National scene, low cost and ready

to go from distributors’ stocks.

Call, write, TWX or honk for our drivers guide with
charts, specs and applications notes. National Semicon-
ductor, 2900 Semiconductor Drive, Santa Clara,
California 95051 (408) 732-5000 TWX: 910-339-9240
Telex: 346-353 Cables: NATSEMICON.

National/Digital
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wire |
wound
resistors

e Standard Temperature

Coefficient ==10 PPM

@ Standard Tolerance =1%

— available to +.0029%,

@ Sub-Miniature Series available

14

at no extra charge
® 22 Special Temperature

Coefficients available
from —50 PPM to +6000 PPM

Available in Standard Wattages
15 Watt through 50 Watts
Resistance Values from

.01 ohms to 275K

Special Silicone Coating
impervious to all cleaning
solutions without exception!

DELIVERY — IN QUANTITY
WITHIN TWO WEEKS

General Sales Office
RCL ELECTRONICS, INC.

700 South 21st Street
Irvington, New Jersey 07111

Circle 14 on reader service card

Who’s Who in electronics

Men who manage the military’s
electronic systems are not neces-
sarily a breed apart from their
counterparts in industry, as George
E. Rippey and William J. Regner
demonstrate. Both are Army colo-
nels, and have assumed new mid-
dle management posts with the
Strategic Communications Com-
mand (Stratcom) at Ft. Huachuca,
Ariz.

Rippey, an EE from the Univer-
sity of Kansas, takes over as director
of Stratcom’s communications engi-
neering directorate following duty
since 1967 as commander of the
Army Satellite Communications
Agency at Ft, Monmouth, N.J. That
job included the second hat of
satellite communications project
manager for Satcom’s parent, the
Army Materiel Command.

Regner is chief of staff for Strat-
com’s Safeguard Communications
Agency, succeeding Col. Paul C.
Day, who moves up to agency
deputy commander. Here, Regner
finally should be able to capitalize
on his University of Oregon busi-
ness administration degree after 25
years of service—largely as an in-
fantry commander.

Greek honor. Rippey, a Signal
Corps alumnus, continued his field
duty after the second world war
with a 1949 tour as signal advisor
to the Greek 9th Mountain Division,
an assignment that brought him the
Greek War Cross. After that, he
moved into Army communications
management posts, including two
in Washington—one as chief of the
Defense Communications Agency’s
systems engineering division.

Both Regner and Rippey have
put in time on the R&D side of mili-
tary systems development. Strat-
com chief Regner served three
years as an instructor and later
was chief of weapons research and
analysis at Ft. Benning, Ga., while
communications specialist Rippey
has been cited by Who’s Who in
Engineering as a leader and teacher
in that field, as well as for outstand-
ing contributions in research and
development. Rippey’s other claims
to fame are two daughters—Sandy,
a graduate of the American Uni-
versity in Washington, D.C., and

now the wife of a Marine Corps
fighter pilot, and Lorraine, recently
commissioned in the Army Nurse
Corps.

Topping Regner’s outside inter-
ests are sports. At golf he once
achieved a 386-yard hole-in-one.
Equally intriguing is the way he
managed to escape being drafted
by the National Football League’s
Philadelphia Eagles at the end of
his college career: he enlisted in
the Army.

“Sometimes people get the impres-
sion that this is an anti-patent
activity,” worries Richard H. Stern,
chief of the new patent unit in the
Justice Department’s antitrust divi-
sion. “We're here to protect the
patent system, not attack it,” he
asserts.

The patent unit was set up by
Assistant Attorney General Richard
McLaren in January to fill a void
existing in the Justice Department
for 15 or 20 years since the old
Patent and Cartel Section was
abolishied. “The field has sort of
been ignored for years,” says Stern.
This will change, though, he notes,
as the unit makes sure businesses
don’t take unfair advantage of other
businesses by abusing the patent
system.

Stern, 38, is an honors graduate
of the Yale Law School and holds
a BSEE from Columbia University.
He values his engineering degree,
because “I don’t see how anyone
could do work in the patent field
without some kind of technical
background.” Of the five other staff
attorneys in the unit, four are engi-
neers in various fields.

Restraint. The new Justice unit
will be handling cases where a
patent-holder attempts to place un-
reasonable restrictions on how li-
censees use the patent rights, or
where the holder tries to restrict
use of the patented product after
sale. As an example, Stern recalls
the case of a patented coffin lid in
which the holder licensed the lid

Circle 15 on reader service card —-



M Five full digits plus “1" for 20%
overranging

M Basic unit measures 0 to 1100 volts
dc in three ranges

B Auto ranging and polarity with
active 3-pole switchable filter

M 25 millisecond sampling speed

M Full systems capability with timing
signals and ready indicator

M Low cost options include ac volt-
age, millivolt-ohms, external refer-
ence (ratio) and fully isolated
remote programming and data
output.
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The first really new DVM
inadecade

Announcing the Fluke 8300A, a 0.005 %, digital voltmeter with full systems capability for $1295

There are a lot of good DVM'’s around. All but one
share a common set of faults —overwhelming com-
plexity and high cost. And as you might guess, the
DVM that beats the others cold is the new Fluke
8300A.

Why ?

Because Fluke uses a new A to D technique which
reduces componentry by up to 500 percent. Obvi-
ously, when components are eliminated, good things
happen. Power requirements go down, reliability
goes up, circuitry is simplified, troubleshooting is
speeded and reduced. Most important to the system

designer, lowered costs mean we can invest some of
the savings in features you need in a DVM.

With all its features and accuracy, the Fluke 5-digit
DVM sells for less than many 4-digit units. We price
the options low, too. A fully loaded Fluke 8300A sells
for $2995. Comparable but not equal competitive in-
struments cost as much as $5000.

And when the Fluke names goes on the front you
know you’re getting quality instrumentation...in
keeping with the Fluke philosophy of bringing you
standards lab performance in portable instrumenta-
tion.

Fluke, Box 7428, Seattle, Washington 98133, Phone: (206) 774-2211. TWX: 910-449- I LU K E

2850. In Europe, address Fluke Nederland (N.V.), P.O. Box 5053, Tilburg, Holland.
Phone: (04250) 70130. Telex: 884-50237. In the U.K., address Fluke International
Corp., Garnett Close, Watford, WD2 4TT. Phone: Watford, 27769. Telex: 934583.

SEE US AT IEEE

®




SOLID-STATE SWEEP GENERATOR 2-500 MHz

16

8 VS-50,
LN-40 log amp.

THE UNIQUE VS-50

Master of hundreds of applications in the FM radio,
VHF TV and TV IF, and most communication bands,
the Texscan VS-50 can cover the 200—400 MHz range
in a single sweep—and add 300 MHz of extra coverage.
As the above frequency plot of a 200-400 MHz ampli-
fier bandpass presentation shows, the oversweep per-
mits out-of-band tune-ups and slope characteristics to
be measured easily in a single test. Descriptive litera-
ture covering all technical details of this unique in-
strument—available only from Texscan—is yours for
the asking, free on request.

STATE-OF-THE-ART LEADERSHIP

RF Output: RF output is at least 1 vrms into a 50 ohm load.
Sweep Width: The sweep width is continuously variable
from 500 KHz to 500 MHz at any center frequency, but the
unit will not sweep above 500 MHz at rated output. The
unit is also provided with a CW output mode for signal
generator applications.

Frequency Range: The unit can be centered at any fre-
quency between 2 MHz and 500 MHz and sweep anywhere
with that range.

CORPORATION

2446 NORTH SHADELAND AVENUE
INDIANAPOLIS, INDIANA 46219
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Who’s Who in electronics

to persons who agreed not to sell
it for use within 50 miles of Boston.
He had sold someone else the rights
in Boston, thereby eliminating com-
petition. The same principle ap-
plies to electronic inventions, says
Stern, though there are no such
cases on file with the unit now.
But he emphasizes that this could
change soon, because “when you
get a fast technology area generat-
ing more patents, you get more
licensing and, thereby, more illegal
licensing.”

Most cases now on file with the
unit are chemical, “which I regret,”
says Stern. With his technical back-
ground, he would feel more at
home with cases involving elec-
tronics.

Solomon on the Potomac. An ex-
ample of the kind of case that
might come before the unit is one
in which a patent holder of a mi-
crocircuit which is adaptable to
television, radio, or sound produc-
tion, grants rights to one manufac-
turer of tv’s costing less than $200,
other rights to a maker of sets over
$200, and so on into the radio and
sound equipment. On the other
hand, an inventor with an antenna
adaptable to tv, citizens’ band, and
f-m might be allowed to restrict
use to CB and f-m, since breaking
into the commercial tv market is so
expensive. In a case like this,
“where it’s the only way to get the
product or new technology on the
market,” the practice is acceptable,
he says.

The unit’s effort is aimed at pre-
venting industrial enterprises that
use patents from hampering free
enterprise, an area which Stern
concedes could fall under the juris-
diction of the Federal Trade Com-
mission. The Sherman Antitrust
Act and the Federal Trade Com-
mission Act cover much the same
ground in different language, he
says, but the FTC is not likely to
be very active in patent litigation.

Stern, who is married and has
five children, was most recently
director of the compliance division
of the Commerce Department’s Of-
fice of Foreign Direct Investments.
Prior to that he was a trial attorney
in the Justice Department’s anti-
trust division.
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Several hundred thousand unfair advantages.

There you are, busting your back
trying to beat another company to
market with a new, improved
electronic Thing.

Everything looks good — up to
the point where sub-assembly X
has to be connected to board B.
And you've never seen a connection
like that before.

Sweat not. We're sitting over
here with several hundred thou-
sand different connectors. Most
were specials, once. Many are
patented. All of them are ready.
Now.

Card edge connectors. Two-piece
PC connectors. Board-to-board
connectors. Miniatures. Sub-

: ELC Conn

miniatures. Dual-in-Line recepta-
cles. Back panel metal plates.
Rack and panel connectors. Mil
spec cylindrical connectors. Tube
and transistor sockets. Even new
Mojo™ modular card edge con-
nectors which you sort of invent
as you go along. All available with
the respected Varicon™ metal-to-
metal connection that fully meets
Mil-E-5400.

Because they're ready, you get
a jump on your competitor. Be-
cause they're standard, you put
your Thing together for less money
than he can. It’s unfair, but it’s
fun. And profitable.

But what if we don’t have a

Ty P _ NGt

ectors
] 3

3

standard for you? Still no problem.
With hundreds of thousands of
different connectors already be-
hind us, your special will just be

a not-quite-standard.

We have several pounds of
catalog, containing more informa-
tion about connectors than you
probably care to have. So don’t
just send back a reader informa-
tion card. Call, write, wire, or
TWX us, and tell us either your
specific problem or your general
field of interest. We'll send you
the pertinent few ounces. ,

Elco Corporation,

Willow Grove, Pa. 19090. /—
(215) 659-7000 TWX 510-665-5573.

See us at IEEE ’70.
Booth 4G07-4G09.
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One of these panels
any capital

This one.




was wired without

investment.

It was wired with AMP’s unique
TERMI-POINT* point-to-point auto-
matic machine wiring.

The other panel was wired with wrap-
type terminations. Which required a
considerable capital investment.

There's no capital investment with
the AMP method because you don’t
have to buy any wiring machine. And
the system is faster, more reliable,
and easily maintainable.

Metal clips swage the wire
against the post

And the wire can be either solid or
stranded. The clips are fed from one
reel; the wire from another. They're
applied to the post simultaneously.
The clips hold with a spring action.
The stored energy of this clip keeps
the connection gas tight. And com-
pensates for conductor creep. The
clip keeps resistance low, too, be-
cause of the high force it exerts on
the wire. In short, the clip assures
greater reliability.

*Trademark of AMP Incorporated

Electronics | February 16, 1970

TERMI-POINT terminations are
easier to test, maintain and service

The termination can be inspected
visually. And the tensile strength is
tested (non-destructively) using a
simple spring force gauge. There can
be up to three terminations per post.
Yet you can remove any one without
disturbing the others. A simple hand
extraction tool makes it easy.

Two types of AMP application tools

One is a numerically controlled and
fully automated machine. It wires
panels on a pre-determined pattern
by means of a programmed tape. On
a grid of .001”. For example, on a
.156" by .188"” edge connector cabled
to an 10 connector having .200” by
.200” grid. This machine can dupli-
cate your present wire routings and
produce up to 1000 leads per hour.
The other tool is a hand gun. It holds
a reel of clips and oper-
ates pneumatically.
It’s ideal for proto-
type, standard pro-
duction, or on-

the-spot servicing.

You’ll need to know more

If the lower costs and greater reli-
ability of our point-to-point wiring
system makes sense to you, learn
more about it and its associated con-
nectors and accessories. Write to In-
dustrial Division, AMP Incorporated,
Harrisburg, Pa. 17105.

AP

INCORPORATED
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Here’s your biggest choice for
system interface design—10 sense amps,

2 memory drivers, 6 line circuits.

System interface designers have
long needed an IC line big enough
to work with. TI’s quiet revolution
in Computer Interface has pro-
vided the answer—the biggest
family now available. Choose from
18 proven functions—all in stock.

The 10 sense amps (Series 7520N)
offer you a selection of three basic
circuit designs—three versions of
dual preamplifiers driving com-
mon —output circuits, or two com-
plete sense amps in a single pack-
age. You gain low propagation de-
lay, fast overload recovery, high
d-c noise margin, individual chan-
nel strobing, TTL compatible out-

puts—and substantial cost savings.

From the group of six drivers
and receivers, you can pick dual
line receivers which translate
transmission line signals to logic
signals or perform level shifting
operations (SN75107/SN75108). Or
receivers which can be applied as
differential or single-ended receiv-
ers or as comparators (SN75100/
SN75120). Or pick dual channel
line drivers useful in balanced, un-
balanced and party line systems
(SN75109/SN75110).

Of the two memory drivers, the
SN75303—a 150 mA transistor ar-
ray —interfaces between bipolar

logic levels and magnetic memory
systems. The SN75324 replaces
traditional discrete high-current
transistor-transformer circuits in
magnetic memory systems.

If you’re ready to whip interface
problems the IC way, we’ll send
you our new brochure on our Com-
puter System Interface Circuits.
Circle 288 on the Reader Service
Card or write Texas Instruments
Incorporated, P.O. Box 5012, M.S.
308, Dallas, Texas 75222. That'’s

where the quiet rev- o
olution is going on. Or [7
call your authorized TI
Distributor.

TEXAS INSTRUMENTS
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design
inspirations

*Prices shown are single lot.
Inquire about quantities.

Keyboard Switch
Bank

Utilizes reliable reed
switches. Mechanical
lockout feature allows
simplified circuitry. 11
keys 0-9 and period.
SB-033 .

CIRCLE NO. 325

ELFIN®R Readout
Neon Indicator

Single plane 9-segment neon
for brighter, wider viewing.
0.41” dia. Has mount for PC
wiring. Displays 0-9, -+, —,
some alpha & decimal. Long-
life operation. MG-19. $4.95

2.99 each, in 1000 lots
CIRCLE NO. 326

Transistorized

e *
Neon Logilite 4.85
Neon pilot operates from low-
voltage 5VDC supply. Self-con-
tained transistorized generator
provides hi-voltage to excite
neon. Bushing 3%”. LVN-ML.

CIRCLE NO. 327

Terminal
Strip Kit

10.95 *

6x6” perforated board
provides the base for
experimental designs.
Kit includes board & 16

CIRCLE NO. 328 ceramic plug-in strips.
CB-2.

Remote Control Relay

For safe, shock-
free remote control
circuit operation.
Compact plastic M
case. 115 VAC input (
5A capability. A
FR-101. 3 85 % Y, i
i Ty
CIRCLE NO. 329 3

Straight Knurl Aluminum Knobs

* High lustre, machined
55¢ aluminum knobs with
smooth, precision
serrations. Natural
satin finish. KN
Series. 12" dia. 55¢,

1”7 dia. 70¢ ea.

e

CIRCLE NO. 330

Immediate Deliveries on Above ltems

ALCO

ELECTRONIC PRODUCTS, INC.
Lawrence, Massachusetts 01843
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Meetings

Look out, 1970’s, here comes the IEEE

For the electronics engineer, the
seventh decade of the 20th Cen-
tury will start in New York on
March 23. That’s when the IEEE
International Convention and Ex-
hibition opens, and that’s what the
IEEE ambitiously declares on the
cover of the advance program for
its annual four-day meeting. For
the skeptics, the IEEE can point
proudly to sessions such as those
on electro-acousto-opto-magneto-
elasto interactions (as 1970ish as a
title can get), satellite communica-
tions, and computer techniques in
urban management.

But the strong point of the meet-
ing—putting aside the restaurants,
theaters, museums, and other fringe
benefits—will be the tutorial ses-
sions, an area that each year has
continued to gain in emphasis.
Dubbed the technical applications
program, the sessions will be of-
fered this year at the Coliseum
rather than the New York Hilton
Hotel, a few block to the south. Be-
ginning with a timely and ambi-
tious discussion—“How to Get
Started in Hybrid IC’s”—the sub-
jects range from “Design and Ap-
plication of Microstrip Circuits,”
to “Applications of Microwave
Semiconductor Devices,” “How to
Reduce Interference in Electronic
Equipment,” “Applications of In-
frared Radiation,” “Time-Shared
Computer-Aided Circuit Analysis,”
and “Using Small Computers.”

Touching the bases. The sessions
will be thorough. For example, the
hybrid IC section, organized by
D.W. Cottle of Raytheon, will cover

almost everything except how to
arrange financing, Listed are sub-
sessions on how to get started with
a vendor and the experience of one
user in that direction, what’s
needed to get into thick and thin
films; how to prepare low-cost art-
work and masks; handling of active
elements; packaging; and the ex-
perience of a user in getting started
with thick films.

In setting the convention’s theme
—“Launching the Spectacular *70’s
in Electrical and Electronics Engi-
neering,”’—the IEEE has tried to
project the device technologies that
the EE will have to deal with into
the next 10 years. Thus, it will
cover silicon IC’s, memory systems,
microwave devices, and consumer
IC’s. Of course, the bread-and-but-
ter subjects will not be ignored—
power high-speed circuits, for in-
stance, or oceanography.

The winner of the IEEE’s medal
of honor will be Dennis Gabor of
London University, generally ac-
knowledged to be the father of
holography.

And what about that electro-
opto-magneto etc.? Well, it’s Ses-
sion 1A, scheduled for the Hilton’s
Trianon Ballroom on March 23 at
9:30 a.m. It will delve into Bell
Labs’ magnetic bubble domains
[Electronics, Sept. 1, 1969, p. 83],
applications of nonlinear optics,
what RCA’s lab terms a new tech-
nique for converting infrared to visi-
ble image called “upconverting,”
and acoustoelectric interactions,

For further information contact IEEE Head-
quarters, 345 E. 47th St., New York, N.Y.
10017.

Calendar

International Solid State Circuits
Conference, IEEE, University of
Pennsylvania; Sheraton Hotel and
University of Pennsylvania,
Philadelphia, Feb. 18-20, 1970.

Scintillation & Semiconductor Counter
Symposium, IEEE; Shoreham Hotel,
Washington, March 11-13.

International Seminar on Digital

Processing of Analog Signals, |IEEE;
Swiss Federal Institute of Technology,
Zurich, Switzerland, March 11-13.

Symposium on Management and
Economics in the Electronics Industry,
IEE; University of Edinburgh, Scotland,
March 17-20, 1970.

International Convention, IEEE; New
(Continued on p. 24)
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New, High-Quality 17" Diameter Turns-Counting Dial with

Readability of a 1'% Dial

SEE WHAT YOU GET

White on black set points pop right out at you. No
misreading. Ten turns setable to one part in a
thousand. Same readability as 11%¢” dial in a third
less panel space.

Tough cast aluminum housing with only 4 moving
parts. Newly developed dial changeover can't foul.
Smooth as it looks. Zero backlash.

Available through your Bourns distributor.

BOURNS, INC., TRIMPOT PRODUCTS DIVISION »

1% " diameter for mounting on % ” and %"
diameter shafts. Simple to do; no special panel
holes required.

ONLY $3.99 in 1,000 lots

Send for data on H-510 Turns-Counting Dial or ask
your nearest Bourns sales office or representative,

1200 COLUMBIA AVE., RIVERSIDE, CALIF. 92507



A Champagne

< quality =
'RFI/EMC
filters

A toast! May you and your products benefit from
finer, lower-cost filters from Captor Corporation.
Captor combines knowledgeable application en-
gineering with a quality assurance program that
extends through every manufacturing step from
order entry to final packaging. Costs are closely
controlled because production is geared to a spe-
cific electronic components family: miniature
RFI/EMC filters, communications and security fil-
ters, and custom designed filters and assemblies.
Captor’s new environmentally conditioned plant is
designed expressly for fast, efficient manufacture
of this integrated product line. Write for our capa-
bilities brochure today and drink in the whole story.

CORPORATION

Electronics Division
5040 Dixie Highway, Tipp City, Ohio 45371, Phone: (513) 667-8484
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York Hilton Hotel and the New York
Coliseum, March 23-26, 1970.

Meeting of the Association for the
Advancement of Medical
Instrumentation, Statler Hilton Hotel,
Boston, Mar. 23-25, 1970.

Symposium on Submillimeter Waves,
IEEE, Polytechnic Institute, Brooklyn,
New York, March 31-April 2, 1970.

Communications Satellite Systems
Conference, American Institute of
Aeronautics and Astronautics;
International Hotel, Los Angeles,
April 6-8, 1970.

Reliability Physics Symposium, IEEE;
Stardust Hotel and Country Club,
Las Vegas, Nevada, April 7-9, 1970.

Meeting and Technical Conference,
Numerical Control Society; Statler
Hilton, Boston, April 8-10, 1970.

Computer Graphics International
Symposium, IEE; Uxbridge, Middlesex,
England, April 13-16, 1970.

International Geoscience Electronics
Symposium, IEEE; Mariott Twin Bridges
Motor Hotel, Washington, April 14-17.
1970.

USNC/URSI-IEEE Spring Meeting;
Statler Hilton Hotel, Washington,
April 16-19.

American Power Conference, IEEE;
Sherman House, Chicago, April 21-23,
1970.

International Magnetics Conference
(INTERMAG), IEEE; Statler Hilton Hotel,
Washington, April 21-24, 1970.

Southwestern IEEE Conference &
Exhibition; Memorial Auditorium,
Dallas, April 22-24.

Annual Frequency Control Symposium,
U.S. Army Electronics Command;
Shelburne Hotel, Atlantic City, N.J.,
April 27-29, 1970.

National Telemetering Conference,
IEEE; Statler Hilton Hotel, Los Angeles,
April 27-30, 1970.

National Relay Conference, Oklahoma
State University and the National
Association of Relay Manufacturers;
Oklahoma State University, Stillwater,
April 28-29, 1970.

Transducer Conference, IEEE;
National Bureau of Standards,
Washington, May 4-5, 1970.
National Appliance Technical
(Continued on p. 26)
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A-B hot-molded fixed resistors are available
in all standard resistances and tolerances,
plus values above and below standard limits.

Meet MIL-R-39008 at S level for all values
from 2.7 ohms to 22 megohms, except

Type BB which is from 10 ohms to 22
megohms. Shown actual size.

S

Type HB 2 watts
e e ="

»AS
Type GB 1 watt RCR32

Here's the latest Allen-Bradley resistor —the Type BB % watt—to
meet the requirements of MIL-R-39008 Established Reliability Speci-
fications at the highest level—the S level. Now, A-B provides this “peak”
performance in all four ratings—the 1 watt, % watt, % watt, and % watt.
A clear demonstration of the type of leadership you’'ve come to expect
from Allen-Bradley.

An exclusive Allen-Bradley hot-molding technique ensures high uniformity
from resistor to resistor—billion after billion. Their predictable performance
makes them ideal for critical military applications.

For immediate delivery at factory prices, call your authorized A-B Industrial
Electronics Distributor. For technical specifications write Marketing Dept., Elec-
tronics Div., Allen-Bradley Co., 1201 South Second Street, Milwaukee, Wis. 53204.
Export Office: 1293 Broad Street, Bloomfield, N. J., U.S.A. 07003. In Canada:
Allen-Bradley Canada Limited.

Type EB 2 watt RCR20

e —— —

Type CB 1/4 watt RCR07

Type BB 1/8 watt RCRO05

©Allen-Bradley Company 1969

(@ ALLEN-BRADLEY

wy/ QUALITY ELECTRONIC COMPONENTS

EC 69-97




W

GENERATION

DISC PACKAGED
REGENERATIVE GATE
SCR’'s

Operation to 20 KHz with low switching losses
® di/dt capability to 800 A/usec. ® low power
gate drive @ dv/dt capability to 500 V/usec.
® 175 and 370 amperes RMS & turn-off time

capability to 10 psec. ® also available
in stud type package to 470 amperes RMS.

For additional information and application assistance,
write or call National Electronics, Inc.,

a varian subsidiary, Geneva, lIl. 60134,

phone (312) 232-4300.

NATIONAL ELECTRONICS, INC.

a varian subsidiary

1969 COMPETITION WINNER

Cited by Industrial Research Inc.

as one of the 100 most

significant technical products of the year.

A NATIONAL® exclusive,
Patent Pending.
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Conference, |IEEE; Leland Motor Hotel,
Mansfield, Ohio, May 5-6, 1970.

Short courses

Safe-Life Design Practices: Practical
Applications of Fracture Mechanics,
Engineering 879.4; Boelter Hall, Room
4442, University of California, Los
Angeles, March 16-20, $285 fee.

Thermal Pollution Seminar, Institute of
Environmental Sciences; Sheraton-
Plaza Hotel, Boston, April 16-18. $150
fee.

System Engineering, Engineering and
Physical Sciences Extension University
Extension, University of California at
Los Angeles, April 20-24. $285 fee.

Laser Fundamentals and
Communications; Rice University,
Houston, Texas, May 4-6. $300 fee.

Cali for papers

Government Microcircuit Applications
Conference: GOMAC, U.S. Army
Electronics Command, Ft. Monmouth,
N.J., Oct. 6-8. March 18 is deadline for
submission of summaries and abstracts
to Robert D. Larson, Air Force Avionics
Laboratory, Wright-Patterson AFB, Ohio
45433.

Conference on Applications of
Simulation, IEEE, Association for
Computing Machinery, American
institute of Industrial Engineers, The
Institute of Management Science;
Waldorf-Astoria, New York, Dec. 9-11.
March 31 is deadline for submission
of papers to Michel Araten, Celanese
Chemical Co., 245 Park Ave., New
York 10017.

Fall Joint Computer Conference, IEEE,
American Federation of Information
Processing Societies; Astrohall,
Houston, Nov. 17-19. April 10 is
deadline for submission of papers to
L.E. Axson, Chairman, Technical
Program Committee, 1970 Fall Joint
Computer Conference, P.O. Box
6-449, Houston 77061.

Systems Science and Cybernetics
Conference, |IEEE Systems Science and
Cybernetics Group; Pittsburgh, Pa.,
Oct. 14-16. April 15 is deadline for
submitting abstracts to Prof. A. Lavi,
Carnegie-Mellon University, Pittsburgh,
Pa. 15213.
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S%mtbolic ehlegtgon}if signdalsgngisto&ted by EMI —
otogra owa
When you want radar as pure and coherent as a laser beam... R oy

bring ERIE in

,OC

early.

ERIE TECHNOLOGICAL PRODUCTS, INC.

et, Erie, Pennsylvania 16512
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To make Decoders that can drive
every major display device,

Three Fairchild MSI decoder/drivers cover the requirements
of every major military and industrial display device on
the market. The 9315. The 9317. And the brand new 9327. Each
device has a built-in driver stage—an important feature
that means smaller, lower-cost systems with higher reliability.
NIXIE—The 9315 One-of-Ten Decoder/Driver accepts decimal
inputs and provides ten mutually exclusive outputs which directly drive
NIXIE* tubes. Stable high-voltage output characteristics also make
the 9315 ideal for driving relays, lamps and similar devices.
SEVEN-SEGMENT — Fairchild’s 9317
and 9327 Seven-Segment Decoder/Drivers
convert 4 inputs in 8421 BCD code into
appropriate outputs for driving
seven-segment numerical displays. The
9317 is designed for use with incandescent
lamps, neon, electroluminescent and CRT
displays, as well as light emitting diode
indicators. The 9327 is used for DIGIVAC S/G*
vacuum fluorescent readouts. Both devices
feature automatic ripple blanking, lamp
intensity modulation, lamp test facility,
and blanking output. Outputs are disabled
by codes in excess of binary 9. Flags
are removed on the 6 and 9, which reduces
the number of ambiguous states.

*NIXIE is a registered Trademark of Burroughs Corporation.
**DIGIVAC S/G is a registered Trademark of Wagner Electric Corporation.

To order these Decoder/Drivers, call your Fairchild Distributor or ask for:

PART TEMPERATURE PRICE  (100-
NUMBER PACKAGE RANGE (1-24)  (25-99) 999)
U41.931551X Flat —55°C to +125°C $22.00 $17.60 $14.65
U4L931559X Flat 0°C to + 75°C 11.00 8.80 7.30
U6B931551X DIP —=55°C to +125°C 20.00 16.00 13.30
U6B931559X DIP 0°C to + 75°C 10.00 8.00 6.65
U41.9317513 Flat —55°C to 4125°C 28.00 22.40 18.70
U4L.9317593 Flat 0°C to 4 75°C 14.00 11.20 9.35
U7B9317513 DIP —55°C to +125°C 25.40 20.30 17.00
U7B9317593 DIP 0°C to + 75°C 12.70 10.15 8.50
U4L9327591 Flat 0°C to + 75°C 13.05 10.50 8.80
U7B9327591 DIP 0°C to + 75°C 11.90 9.55 8.00
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you have to get serious about
MSI family planning,

We put together a family plan by taking systems apart. All kinds of digital
systems. Thousands of them.

First welooked for functional categories.We found them.Time after time,in a
clear and recurrent pattern,seven basic categories popped up: Registers. Decod-
ers and demultiplexers. Counters. Multiplexers. Encoders. Operators. Latches.

Inside each of the seven categories, we sifted by application.
We wanted to design the minimum number of devices that could
do the maximum number of things. That’s why, for example,
Fairchild MSI registers can be used in storage, in shifting, in
counting and in conversion applications. And you’ll find this
sort of versatility throughout our entire MSI line. 935221:‘?3%?13@

Finally, we studied ancillary logic requirements and O
packed, wherever possible, our MSI devices with input
and output decoding, buffering
and complementing functions.
That’s why Fairchild MSI reduces—
in many cases eliminates—the
need for additional logic packages.

LATCHES
9308 —Dual 4-Bit Latch
9314 —Quad Latch

REGISTERS

The Fairchild MSI family e =y
plan. A new approach to MSI PTG Fogiter g MUITPLEXERS
that’s as old as the industrial revolution. i _§§§Ee§i§im1
It started with functional simplicity, REGiE et

extended through multi-use component parts, and

DECODERS AND

concluded with a sharp reduction in add-ons. 9301 ~One-Of Ten
Simplicity. Versatility. Compatibility. w015 -G 08 Ten
Available now. In military or ok -
industrial temperature ranges. COUNTERS i :ig::mt
In hermetic DIPs and Flatpaks. T Down Coutter T
9316 —Hexidecimal ecoder/Uriver

From any Fairchild Distributor.

ENCODERS Counter
9318 —Priority 8-Input
Encoder

| T R T M
FAIRCHILD
T T . e P P I T

SEMICONDUCTOR
FAIRCHILD SEMICONDUCTOR A Division of Fairchild Camera and Instrument Corporation Mountain View, California 94040, (415) 962-5011 TWX: 910-379-6435
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Branching and looping flexibility
provided by “IF" keys expands
programming capability.

Trig functions covering all quad-
rants and any size angle in
degrees or radians.

Complex and vector arithmetic
simplified with coordinate trans-
formation keys, rectangular-to-

i 8 B f SRy
7iidi s emporary | DYNamic range 10 to polar and viceversa, in milliseconds.
5036845815 05 y accumulate 10,9, nearly 200 deC'
1180 x keyboard e
ades. Observation of

math operations on 3 displayed registers.
Up to 16 more registers for data storage.



Hewlett-Packard
P. 0. Box 301
Loveland, Colorado 80537

~ Please send:

[0 22-page, Full-Color Brochure on
HP 9100 Calculator System.

[0 6-Page Brochure, “Can a comput-
ing calculator make your opera-
tion more profitable?”

\ Name

Now the emancipator..\ Tite

computes, plots and \ Company
Address

Prints "«
Quietly

N\

The HP 9100A/B Calculator frees you from the drudgery
of complex problem solving.

The HP 9125A Plotter frees you from the tedium
of hand-plotting graphs.

And now, the quiet HP 9120A Printer frees you from
the manual transfer of data.

Add up these three capabilities, and what do you have?

THE ONLY TOTAL GRAPHIC COMPUTING SYSTEM
AVAILABLE TODAY FOR $204 PER MONTH!

With this new electro-sensitive printer you speed up
your computations by eliminating the need to record
results. You get a permanent record of all inputs —a

Program from the keyboard. Record L ) L
and store 196-step programs on record that makes error tracing quicker and easier.

credit-card-size magnetic cards for And, you have printed proof of all your computations.

fSed v The 9120A printer gives you maximum flexibility in

what you print. You can print all of the displayed
information; a complete listing of the program
instructions stored in memory; or only the information
you specify. The 9120A does this printing at the rate

tE:“ F’%Z"a'“s easlh{éscir?egﬁszjsg of 3 lines per second — without the distracting noise
rough program 5 :

de-bug. Address an individual of a mechanical printer.

step and make corrections without re- You get completely documented calculator programs
entering the entire program. that are specifically designed for use with the plotter

and printer. And, you can put this system to work
for you today, not sometime in the distant future.

If you want a printer that operates quietly in an

office environment — if you want a low-cost system that
gives you total graphic solutions — call for a quiet
demonstration of the complete emancipator today.

To put this total system to work for you even faster,
send your purchase order to any Hewlett-Packard
Sales and Service office (located in principal

cities throughout the world). For a 22-page brochure,
write Hewlett-Packard, P. O. Box 301, Loveland, Colorado
80537. Europe: 1217 Meyrin-Geneva, Switzerland.

Price: HP 9100A Calculator, $4,400; HP 9100 B Calculator,
$4,900; HP 9120A Printer, $975; HP 9125A Plotter, $2,475.
Lease/rental plans start as low as $1.50/computing
hour based on average usage.

099/32a

I

HEWLETT E PACKARD
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Utamatiortthe

vou can build withyeur bare hands

Honeywell's new H112 digital controller is made
of simple, basic components. Just pick out the
ones you need and plug them in.

Start with the basic 12-bit H112 controller = 4K
ICM-160 core memory, control logic, power
supply and drawer. Costs under $5K.

Need more? Add on p-PAC logic modules.

Extra memory. A/D converters. Digital
subsystems. A unique control panel -

agreat for unattended installations. It moves from
controller to controller for start-up, service, or

reprogramming. Unplug the panel and nobody
can tinker with the operation.

Since all components are Honeywell's, they all go
together. No need to engineer your own
interfaces. No repackaging.

That's Ultramation = the ultimate in controller
adaptability from Honeywell.

Find out more. Write for the new H112 Technical
Bulletin. Honeywell, Computer Control Division,
Framingham, Massachusetts O1701.

The Other Computer Company:

Honeywell




Viatron, AMI sign
$21 million MOS deal

Siliconix to offer

microwave devices...

. » » a8 Instrument
makers add lines

Electronics Newsletter

February 16, 1970

In what may be the largest single semiconductor contract in the history
of electronic data processing, American Microsystems Inc. has agreed
to make $21 million worth of metal oxide semiconductor LSI devices
for Viatron Computer Systems over the next year to 18 months. But an
even larger deal may be brewing: Texas Instruments president Mark
Shepard is said to be negotiating with Viatron on a contract involving
both MOS and discrete semiconductors.

Furthermore, Viatron also is said to be on the verge of a $15 million
contract with Fairchild Semiconductor for MOS and discrete devices.
Finally, it’s believed that Steven Levy, vice president and general man-
ager of Motorola’s semiconductor operation, already has signed a $9
million deal, mostly for discretes and some MOS.

Asked for confirmation, Viatron spokesmen admit only that the com-
pany’s relationship with North American Rockwell’'s Autonetics division
has broken down “because of Autonetics’ dramatically rising prices,” and
the firm is turning to its list of second sources. Confirming this is a
change in the arrays Viatron is putting into its System 21 data entry
consoles—instead of the four-phase MOS to have been supplied by Auto-
netics, the arrays now are two-phase MOS—the type made by AMI,
Motorola, Fairchild, and TI.

Siliconix is entering the microwave semiconductor field. The first devices
will be field effect transistors that can handle 10 to 12 watts at 2 giga-
hertz or one watt at X band. The chips for these new devices, however,
are existing units that will be recharacterized and repackaged for micro-
wave applications. Down the road are new FET’s and bipolar devices,
and a line of multiplier varactors and tuning varactors.

Also in the works at Siliconix is a new type of device—a binary varac-
tor. It replaces p-i-n diodes in phased-array radars and requires much
less power—a 40,000-element array using p-i-n’s needs about 2,000 watts
for switching power, but with binary varactors, only 10 watts is needed.

Siliconix has been working on microwave devices for some time; but
the pace was increased in November when Robert Johnson and Bernard
Siegal went to Siliconix from Microwave Associates (West) after that
firm transferred its California operation to Burlington, Mass.

Three instrument makers—Datapulse, Dana, and Tektronix—are moving
into new areas. Long a manufacturer of pulse generators, the Datapulse
division of Systron-Donner will bring its first function generators, the
$400 model 401 and the $1,000 model 410 to the IEEE show in New
York, March 23-26. Hewlett-Packard and Wavetek have had the func-
tion-generator business to themselves.

Dana, known as a maker of $1,000-and-up digital voltmeters, will go
after the low-price market with its $400 model 3800, a 31/2-d1g1t multi-
meter.

Tektronix, which has quietly been building up its systems section,
will show at IEEE the S-3150, a computer-controlled unit that runs
static and dynamic tests on digital integrated circuits. And back at
Beaverton, Ore., Tektronix engineers are building a prototype of a metal
oxide semiconductor IC test system.
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Hughes prepares
to sell I/MOS

Budget pinching
accelerates layoffs

NASA cuts require
revised ATS bids

Electronics Newsletter

Hughes Aircraft is ready to graduate from R&D to production with ion
implantation to boost the speed of MOS devices. A dual 64-bit dynamic
shift register using ion implantation (I/MOS) is set to be introduced
next month; quantity price will be about 20% to 25% more than that of
conventional p-channel devices. Hughes will probably specify the unit
at a minimum of 10 megahertz. The fastest conventional p-channel shift
registers on the market are rated at 5 Mhz.

Hughes introduced its first I/MOS unit, a single 64-bit dynamic shift
register, last fall [Electronics, Oct. 13, 1969, p. 52], but that device
was available only in sample quantities; the new shift register will be
a production item.

Meanwhile, back in the lab, the Hughes MOS division is working
on an I/MOS 2,048-bit read-only memory with an access time that
Hughes predicts as between 100 nanoseconds and 200 nsec. Most con-
ventional MOS read-only memories run at 1 microsecond, with some
faster units on the market at about 500 nsec. But Hughes will come in
significantly under that speed. The device, strictly a research and devel-
opment item now, is expected to be available in sample quantities some-
time in the second half of the year.

As the Nixon Administration’s fiscal policies begin to take hold, and
as the Federal budget reflects resulting slashes [see p. 141], more and
more electronics facilities engaged in Government-funded activities are
being forced to pare work complements

For example, the Sandia Corp. is preparing for what may be the first
layoffs in its history. Reacting to decreased Federal R&D outlays; Sandia
plans to use attrition, retirement, and then outright layoffs to cut the pay-
rolls at its Albuquerque, N.M., and Livermore, Calif., research facilities
by at least 5%.

Personnel cubacks at EG&G in Bedford Mass., another casualty of
Federal budget balancing, are to reach between 200 and 300 within
weeks. Many of those laid off will be leaving the Bedford headquarters
and research layout, but more are slated to go when EG&G closes its
Laboratory Products division in Goleta, Calif., and its Santa Monica,
Calif., division. The latter, formerly E. H. Plesset, is heavily involved in
classified optical research. There also was some shrinkage when only
a few of the 50 employees at a Bedford support operation moved with
it to Los Alamos.

General Electric and Fairchild-Hiller have been ordered back to the
drawing boards by NASA to revise proposals for the F and G models of
the Applications Technology Satellite. The companies are being asked
to reflect the fiscal 1971 budget cutting the program 20% to $31 million
and delaying launches to 1973 and 1975. John E. Naugle of NASA’s
Office of Space Sciences and Applications says proposal revisions should
take four weeks with four to six weeks more for NASA reevaluation,
followed by a contract award about May instead of this month. At the
same time, NASA put down rumors of slippage in the Earth Resources
Technology Satellite. An ERTS program official says contracts will be on
schedule in late June or early July if GE and TRW are on time with their
Phase B and C studies.

ERTS funds are scheduled to double to $52.5 million in fiscal 1971 and
the 1972-73 launch dates for the satellite are unchanged.
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Integrated
gircuit

How SUHL circuits Improve avionics systems.

Computer family uses our ICs and functional arrays to
obtain powerful, compact, airborne navigation package.

A small, lightweight, computer using Sylvania SUHL circuits has been selected
for use in the navigation system of the new Lockheed TriStar passenger jet.
The computer is a member of Micro-D family designed and developed by the
Arma Division of Ambac Industries. Both computers in the family depend on
SUHL logic for high-speed operation and design flexibility.

One of the computers, a serial type, is being used in inertial navigation sys-
tems, airborne loran receivers and cockpit displays for area navigation sys-
tems. The computer uses 342 Sylvania SUHL circuits of 10 different types.
Arma selected SUHL TTL circuits for their design because they offered high
noise immunity, excellent fan-out/fan-in capability and high reliability. On
the latter point, Arma is assuring a MTBF of 10,000 hours on every computer.

The computer operates at 1.5 MHz clock speed, weighs 5.7 pounds and occu-
pies less than 0.1 cubic foot of space. An optional high-speed clock provides a
509 increase in computation speed.

Packaging of the computer uses nine multilayer circuit boards that plug
into a multilayer mother board. The memory stack and associated electronics
occupy five of the nine boards, three boards are used for logic and control
operations, and the last includes clock and timing circuitry. The rugged pack-
age can withstand 35 g’s in all three axes. (continued on next page)
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The second SUHL equipped Arma computer is an 18-bit
word, parallel-organized system that weighs in at 9 pounds
and takes up 0.2 cubic foot of space. This is the computer
selected for use in the area navigation system of the new
Lockheed L-1011 TriStar passenger jet. This computer
uses 495 SUHL circuits of 9 different types, including a
number of functional arrays. Again, Arma selected SUHL
TTL circuits for their high noise immunity, fan-in/fan-out
capability and high reliability.

According to Arma, the liberal use of Sylvania func-
tional arrays provides an extra measure of flexibility in
speed and architecture. The multiplicity of flip-flops and
gates in the MSI packages permits compact packaging
without compromising reliability and economy.

The central processor contains 13 registers for manipu-
lation of instructions and data. Two 18-bit registers form a
double-length accumulator to provide double precision com-
putation. Three 15-bit registers are also available to insure
efficiency of programming and memory conservation.

Like all of the SUHL TTL circuits used in these com-
puters, both systems are available off-the-shelf.
CIRCLE NUMBER 300

Read-only memory features
on-chip decoding.

Single-chip 256-bit device has typical ac-
cess timeof 35 ns.

Sylvania’s new SM-320 read-only memory has a 256-bit
capacity arranged in 32-word x 8-bit format. All decoding
is done directly on the chip. The outputs have free col-
lectors, thus making it easy to parallel devices to expand
system capacity. A 5-bit address code enables the selection
of any one of 32 8-bit words stored in the memory.

The SM-320 read-only memory is shown in block dia-
gram form in Fig. 1. The input address gates and chip en-
able gate are located in section A, the address decoder
matrix (5 bits for 32 words) is located in section B, and
the memory storage area (256 bits) is located in section C.
Section D contains the output transistors which have open
collectors to facilitate feeding data onto a common bus.
Pull-up resistors can be added externally.

Operation of the memory can be seen from Fig. 2. Selec-
tion of any one of the 32 8-bit words stored in the memory
is implemented by 32 5-input emitter selector transistors.
Only one word may be selected at a time. The chip en-
able signal controls selection or inhibition of all words in
the memory.

In a larger system using more than one device, the chip
enable can be used to select individual units or groups of
units. In this manner, for example, data in multiples of 8
bits can be sequenced onto a serial bus line. Decoding of
appropriate units, as in character generation, can also be
implemented in this manner.

The 5 emitters of each selector transistor accepts ap-
propriate inputs from the address gates. In the unselected
state, at least one emitter on all 32 decoding transistors will
be at logic “0”” due to the chip enable inhibiting that partic-
ular address bit. If, for example, the network Q1, Q2, Qs
is considered, the emitter of Q1, which has a logic “0” pre-
sented to it, will allow current to flow through it to ground.
This insures, through the Vgg drops of Q1 and Q2, that Qs
is turned off. Therefore, no current will flow in any of the
8 emitters of Qs. Thus, transistors Qs+ through Q11 will be
turned off, causing a logic “1” condition to appear at the
outputs. In the “selected” state all 5 emitters of Q1 would
go to a logic “1” condition by appropriate application of
input signals and by the chip enable line enabling the
address gates. This causes Qs to turn on, allowing current
to flow in all 8 emitters. In turn, transistors Qs through
Q11 turn on, setting all 8 outputs to the logic “0” state.

This condition would be true, however, only if all 8 emit-
ters of the word selected are connected to their individual
bit lines. If any emitter is not connected, no current will
flow into the base of its corresponding output transistor.
That transistor will not turn on and a logic “1” will appear
at the output. Thus, to set up a logic ““1” in any of the 8-bit
positions in a word, the appropriate emitter connection
must be broken or etched away. A logic “1” is obtained by
breaking the connection between the emitter and the bit
line, and a logic “0” is obtained by allowing the linkage to
remain intact.

The SM-320 read-only memory has a typical access time
of less than 35 ns and provides an output current of 10 mA
at 450 mV. Input load current is typically 1.4 mA. The
SM-320 comes in a 16-lead dual in-line package using ce-
ramic or CerDip construction.
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SM-320 read-only memory
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Fig. 1. Organization of SM-320 read-only
memory in block form.
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Where we stand
on MIL-STD-883

There has been a lot of confusion about
MIL-STD-883. Here’sa chartthat will clarify
Sylvania’s position on this important docu-
ment.

Like its predecessors, MIL-STD-883 contains a wide vari-
ety of options as to stress levels and methods of testing.

The chart shown here gives Sylvania’s standard reliability
specifications for the three reliability levels called for in

Mechanical 5/2 10173 10 /3 | Meets 883
Verification (91-908) (91-908) | (91-908) | Method 2009
Fine & Gross Leak 10/1 Process | Process | 883 Method 1014
Verification (91-911) Control | Control | (See Table 1)

MIL-STD-888. The five-digit numbers shown in many of
the boxes refer to specific sections of Sylvania’s standard
reliability manual where full test procedures are detailed.

Of the three levels of reliability, option A is the most
stringent and is designed for circuits to be used where re-
pair is difficult or impossible and where high reliability is
imperative. Option B circuits are intended for applications
where repair is less difficult to perform but high relia-
bility is still required.

The standard reliability level is actually the test pro-
cedures applied to all off-the-shelf Sylvania SUHL logic
circuits. These circuits should be selected where repairs
can readily be made but high reliability is desirable.

CIRCLE NUMBER 302

Table 4. Traceability
Reliability Level
A B Std.
Lot travel Lot travel Date
card from card from code
pre-seal pre-seal
visual visual
inspec. inspec.

*LTPD = Lot tolerance percent defective
a (max) = Maximum acceptance number
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Interface family solves
transmission-line noise
probiems.

Line driver and two receivers are completely
C?%pl_atible with SUHL logic and other types
of TTL.

Here is a family of circuits specifically designed for digital
data transmission in high-noise environments. The family
consists of a quad logic-level driver to transmit digital sig-
nals and two types of receivers. One receiver is a quad
single-ended type and the other is a dual differential re-
ceiver.

When used together, these devices provide high system 5 5 LSRN &}
noise immunity due to an increased logic “1” level of the : 1 {i — 0 Y
driver and increased thresholds of the receivers. : : ————

The two receivers feature diode decoupling of the inputs

==<HIBIT@IN!
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S$S-342 series quad high-threshold logic receiver.

=

Fig. 1. Single transmitter unit of
quad logic-level driver.
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to protect against power-down conditions. Thus, if driver
power is turned on before receiver power, the devices will
not be damaged by transmitted levels of up to +11 V refer-
enced to receiver ground.

The SS-207/-208 logic-level driver, shown in Fig. 1, con-
sists of four identical inverters integrated on one mono-
lithic chip. The main advantage of this driver over a typical
TTL integrated-circuit gate is that it has a high logic
“1” level, allowing greater system noise immunity.

Each inverter is capable of driving six single-ended re-
ceivers or four differential receivers while maintaining a
logic “1” level of 4.5 V. Input loading of each device is
equivalent to four SUHL I gates and is typically 4.0 mA at
logic “0” and 160 #A maximum at the logic “1” level.

Although the input threshold of the logic-level drivers
is approximately the same as SUHL I, the output logic “1”
is about 1 V higher than TTL logic. This is achieved by
two variations from conventional TTL circuitry. First,
the base of the upper cascode is returned to |12 V through
Ry, resulting in a high static logic “1”. Second, the ratio of
collector-to-emitter resistor is about 5 to 1 virtually elim-
inating the “1” level sag observed in typical TTL logic.

The logic-level receiver package, SS-209/-210, contains
four independent single-ended receivers. (Fig. 2) When
used with SS-207/-208, logic-level driver, this design allows
=+ 1.5 V of noise rejection. Output circuitry of the receivers
is similar to SUHL I circuitry and displays the same basic

characteristics. The input circuitry is a departure from
TTL design that provides higher thresholds. Basically,
the input threshold is established by a current source which
is compensated to obtain a stable transfer characteristic
over the temperature range. The receiver is designed to
drive directly SUHL logic and other types of TTL.

The design of the SS-194/-206 dual differential receiver
allows for large shifts in ground and V.. levels between the
line driver and receiver. The input of each of the two in-
dependent differential switches can swing from 11 to
—5.25 V, referenced to receiver ground. The differential
receiver is normally driven by two complementing logic
signals. These could be derived from the Q, Q outputs of a
flip-flop, the input and output signals of a NAND gate or
the input and output of a logic-level driver.

The output of the receiver will go to a logic level “1”
when the non-inverting input voltage is at least 1.5 V more
positive than the inverting input voltage, within specified
input voltage limits. Conversely, a logic “0” will appear at
the output when the inverting input is at least 1.5 V more
positive than the non-inverting input voltage. Thus, the
receiver responds to the difference between the two input
signals rather than their absolute magnitudes. This is
especially valuable in high-noise environments.

All three devices in our interface family come in 14-lead
flat packs and are available in both commercial and military
temperature ranges.
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Uni-Gell LSI flies high
in airborne computer.

Adaptive four-bit shift register replaces 28
standard ICs in compact lightweight system.

Sylvania’s approach to LSI, Uni-Cell, got its first real test
in Raytheon’s new AS-80 airborne computer. And it came
through with flying colors.

The compact computer uses a Sylvania-designed adap-
tive four-bit shift register. Using only three control lines,
the register can shift right or left, count up or down, clear,
hold, read-in paralleled data and complement.

Raytheon designed the AS-80 computer to make use of
the latest state-of-the-art LSI and MSI circuits. The result
is a small, high-speed fourth generation machine.

The unit is a high-speed 16-bit parallel processor incor-
porating a 32-word 100 ns scratchpad memory, program-
med input-output channel and a convenient repertoire of
25 instructions. The unit weighs only 10 pounds and oc-
cupies 0.3 cu. ft. of space.

The four-bit shift register made for the Raytheon com-
puter consists of 20 Uni-Cells—the equivalent of 80 logic
gates. This LSI package replaces 28 discrete ICs and re-
duces external connections from 292 to 28. Inside the device,
the reduction of wire bonds from 586 to 56 enhances system
reliability. Other advantages gained over the use of discrete

ICs are a reduction in clock interval from 125 ns to 60 ns,
a decrease in power from 1.4 W to 0.75 W, and a speed-
power product lowered from 175 ns-W to 45 ns-W.

Sylvania’s Uni-Cell design is a highly flexible approach
to LSI. A typical uncommitted Uni-Cell wafer is shown in
Fig. 1. Each basic Uni-Cell element contains the equivalent
of four gate functions and a sufficient number of compo-
nents to permit metallization of any one of eight different
logic functions.

When you use the Uni-Cell approach, all you have to do is
define the logic function you want, partition the system
and deliver the functional logic diagrams to our semicon-
ductor facility at Woburn, Mass. We’ll take it from there.

Our engineers will convert your diagrams into Uni-Cell
groups and determine the minimum array size. Then they
will prepare the metallization patterns. The first layer of
metallization interconnects the Uni-Cell components to
define the lowest sub-logic to be performed. The second
layer metallization (Fig. 2) defines cell interconnections in
the horizontal direction. The third metallization layer
(Fig. 3) defines the signal paths in the vertical direction
and brings terminal points to bonding pads for connection
to package leads. A typical Uni-Cell device mounted in a
28-lead package is shown in Fig. 4 ready for testing and
capping .

If you think LSI is the way to go in your next project,
show us your logic diagrams and we’ll show you what Uni-
Cell can do for you.

CIRCLE NUMBER 304



Fig. 1. Section of an uncommitted Uni-Cell
wafer ready for metallization.

i

Fig. 3. Third metallization step brings
connections out to bonding pads.
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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.

SEE OUR
SPECIFICATIONS IN B

N b
|
MICROFILM CATALOG | |

FILE 3y

Fig. 2. Uni-Cell wafer with first and second
metallization steps completed.

Fig. 4. Completed Uni-Cell circuit mounted
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in 28-lead package ready for testing and capping.
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MANAGER’S CORNER

Where will the
next price break
come in ICS?

Higher yields and improved technology have been instru-
mental in knocking down the prices of integrated circuits
to their present low levels. But, there is a limit as to what
can be done in these areas to further improve the price
picture.

One of the key cost factors remaining in the present state
of the IC art is the cost of connecting the chip to the outside
world.

In the vast majority of circuits produced today, thermo-
compression or ultrasonic bonding techniques are used.
Both of these methods involve high labor cost because of
the skill required by the operator and the fact that each

" pad on the chip must be connected individually.

The fact that many manufacturers use overseas plants
in low-cost labor areas indicated the importance of this
step in the overall IC cost picture.

Obviously, the area of chip mounting and bonding is ripe
for technological advances. And there are a number of these
advances now in the development stage. Among these tech-
niques are flip-chip, spider bonding and beamleading.

All three methods place some restriction on the layout of
the chip and all three are only suitable for high-volume
production.

Beamleading promises to be one of the most effective
approaches to the problems of lower device cost and
greater design flexibility.

Unlike flip-chip, beamlead devices are mounted face-up
thus making testing easier. Beamleads also have a limited
degree of flexibility that permits bonding to surfaces that
are not perfectly flat.

Because of advanced masking techniques and the per-
fection of batch processing methods, it is easier to attain
exacting precision with beamleads than with spider bonds.

Sylvania has been working on the beamlead process for
over three years and has developed many special pieces of
equipment for handling and mounting these devices. We
see beamleading as a major answer to lower costs in auto-
mated high-volume production runs.

N & D

H. K. Ishler
Director, Integrated Circuit Engineering

This information in Sylvania ideas is furnished
without assuming any obligations.
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Memory hops one step past mainframe

Semiconductor—to compete with big ferrite-core arrays—functions
much like a drum but cuts waiting time dramatically

While semiconductor manufactur-
ers churn out memory modules for
scratch pads and high-speed buf-
fers, they confidently predict—and
some ferrite-core stack makers
reluctantly agree—that semicon-
ductors will be a major factor in
computer mainframe memories in
two or three years.

But one semiconductor house
has taken a different route. Ad-
vanced Memory Systems Inc. of
Sunnyvale, Calif., has neatly leap-
frogged all the others to bring out
a semiconductor mass memory, one
step beyond the mainframe mem-
ory, in the area now occupied al-
most exclusively by large and slow
ferrite-core arrays. Furthermore,
the new unit, dubbed the semicon-
ductor storage unit, or SSU, will
sell for less than a cent a bit in
large quantities, instead of the 3
to 5 cents for present-day mass
core memories.

The SSU has an average access
time of 131 microseconds, and a
maximum access time of 525 usec,
following which it produces or ac-
cepts data in sequential locations
at the rate of 16 bytes every usec.
This contrasts with a typical ex-
tended core memory, which has
a uniform access time of about
4 psec and a cycle time of 8 usec
for all data, whether in sequential
or random locations; and with typi-
cal 1 psec or less for mainframe
memories.

A lot in a hurry. Typical applica-
tions for the SSU are the same as
those for extended core units—
where large blocks or programs
or data are needed quickly and
often. For example, in a time-
shared system, programs in active
use are kept in the main memory;
but whenever a user finishes with
a major part of his program and
requests another, or requires tem-
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porary use of a subroutine or com-
piler, these large programs are
interchanged rapidly with segments
in the main memory. Disks and
drums dare sometimes used directly
for such storage; but because these
electromechanical devices have
long intrinsic delays, they are more
often used as a backup store for
inactive programs—such as those
of users who are not “on the air”
at a particular time—while the
active swapping or “sloshing” takes
place between the main memory
and a mass memory.

The SSU is based on a continu-
ously operating shift register that
rotates data from its output back
to its input. The access time, re-
quired for the desired data to ap-
pear at the output, averages half
the length of time to traverse the
full length of the shift register. This
access time is never more than half
a millisecond, and is usually much
less. Thus, functionally, the SSU
looks much like a drum; but a
drum’s access time is much longer
—sometimes 30 msec or more. Once
the access time has elapsed, both
the drum and the SSU can transfer
data rapidly until the capacity of
the track or of one shift register
is exhausted.

MOS circuits. Each shift register
in the SSU is a dynamic metal oxide
semiconductor circuit driven by a

lI-megahertz clock. Each register

contains 1,024 bits continuously
cycling through it at the 1-Mhz
rate; 128 registers operate in paral-
lel to provide 128 bits, or 16 eight-
bit bytes, at the output every usec.
In the smallest SSU model, with
a capacity of about two million
bytes, there are more than 16,000
of these 1,024-bit shift registers all
chugging along together.

But they’re not necessarily all in
step—and therein lies one of the

great advantages this unit has
over an electromechanical magnetic
drum. Any 128-register clock can
operate at either of two frequencies,
and can change from speed to
speed alnmost instantly. No mag-
netic drurh can do this; the drum
always works at constant speed.

But the operating frequency of
a dynamic MOS shift registér need
only be sufficient to restore the
charge on the leaky capacitances
that store the data in such a reg-
ister; any frequency higher than
this minimum, up to a point, works
just ds well as the minimum. So
the 1-Mhz rate is only for the con-
venience of the user; the registers
can loaf along at as little as 10
kilohertz and still keep the data
valid and conserve power.

Staying in shape. Thus, those
16,000 shift registers merely jog
along at 10 khz until a request to
read or store data is received. Then
a block of 128 out of the 16,000
suddenly begins sprinting at 1
Mhz—100 times the jogging speed
—until the desired location appears
at the shift register outputs. After
transferring the first group of 16
bytes, the shift registers return to
the jogging rate—that is, they ef-
fectively stop and wait for the next
data transfer time. If the computer
is fast enough, the sprinting con-
tinues until the operation is com-
plete. But few computers can
match the maximum 16-bytes-per
psec rate of the SSU, so the registers
usually revert immediately to the
jogging rate, to await the next
group of bytes. It’s unlikely that
they’ll have to take more than one
jogging step, because few com-
puters are so slow that the next
data location will pass them by at
the 10-khz rate.

The SSU comes with a controller
that is tailor-made to match the
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storage unit with the computer—
be it an IBM System 360, Univac
1108, Control Data 6600, or what
have you. Two million, four million
or eight million bytes come with
the controller; up to eight million
more can be connected externally
to the controller, and up to eight
controllers—128 million bytes—can
be connected together on one chan-
nel. No commercially available sys-
tem today can handle 16 bytes at a
time; one of the controller’s func-
tions is to match the computer’s
channel speed to that of the SSU.
But if anybody invents a computer
that can inhale 16 bytes at a time
without strangling, the SSU is
ready for it.

A disadvantage of the SSU not
suffered by conventional extended
core units or magnetic drums is
that its contents must be dumped
onto some other memory medium—
core or drum, for example—before
power is shut down. This could
be a real nuisance in installations

-where everybody goes home every

night, or over the weekend. But,
installations big enough to justify
using a mass memory are usually
on the air 24 hours a day, seven
days a week, so that the dump
would have to occur only for main-
tenance or in an emergency situa-
tion.

Space electronics

Finding a place

Crowding of the frequency spec-
trum isn’t exclusively a terrestrial
problem. It’s a growing concern in
space communications, with poten-
tial users struggling to get fre-
quencies assigned in existing bands
up to 12 gigahertz. So NASA is
going to two regions that aren’t
fully allocated—20 Ghz and 30 Ghz
—for an advanced millimeter-wave
communications experiment that
will be part of the mission of the
ATS-F satellite scheduled to be
launched in 1973.

The Hughes Aircraft Co.’s Space
System division will build the 85-
pound millimeter-wave experiment
package, which includes four trans-
mitters, two operating at 20 Ghz
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Flying high. The millimeter-wave communications experiment for ATS-F is more
sophisticated than the one aboard the currently orbiting ATS. Hughes package
includes a high-gain parabolic dish to beam wideband signals back to earth after
giving transmission area propagation profile. Redundant multiplier chains,

line generators, and transmitters will be included at the two frequencies.

and two at 30 Ghz. NASA’s God-
dard Spaceflight Center has
awarded Hughes the contract,
worth $2.83 million, which is
intended to develop a model of the
reflection characteristics of the
atmosphere at these two frequen-
cies in various kinds of weather.
NASA is particularly interested in
finding out how badly heavy rain-
fall attenuates signals at these fre-
quencies.

More to come. The experiment
will be more ambitious than a sim-
ilar one aboard ATS-5 (known as
ATS-E before orbit). That satellite
has been returning some useful
millimeter-wave  communications
data even though it went into an
undesirable spin aften launch last
fall. However, the ground receiver
can only lock onto the signal for
about 40 milliseconds during a 780-
msec revolution of the antenna. So
a good deal of data is being lost.
In addition, when that experiment
was designed by Martin-Orlando
for a space-to-ground (or down-
link) frequency of 15.3 Ghz, space-
borne solid state circuit technology
wasn’t able to deliver enough
power at higher frequencies. To
cope with this problem a ground-
to-space link (or uplink) at 31.65
Ghz was used from NASA’s facility

at Rosman, N.C., to measure propa-
gation characteristics at that fre-
quency, using a l-kilowatt ground
transmitter.

However, use of the uplink, in
addition to tying up the ground
transmitter, dictates data analysis
aboard the satellite. This analysis
won’t be necessary with the Hughes
experiment on ATS-F. On the pre-
ceding ATS, the experiment pro-
vided for a minimum of 200 milli-
watts that could be beamed from
the satellite on the 15.3-Ghz down-
link because of the desire to stick
with solid state circuitry. Ben V.
Thompson, project manager for the
millimeter-wave  experiment at
Hughes, says the components, in-
cluding waveguides and antennas,
can be made small and light
enough to provide good gains at
these shorter wavelengths. By go-
ing to 20 Ghz (15 millimeters) and
30 Ghz (10 mm),

Thompson is going to be teamed
with Louis Ippolito, the principal
investigator for this experiment at
Goddard. Thompson says the
Hughes system will operate in
three modes. In the continuous-
wave mode, the output will be 2
watts from traveling wave tubes
that serve as the final stage in the
transmitters, feeding two kinds of
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antennas. One will be a high-gain
(38 to 40 decibels) parabolic dish
that will be 1 foot to 1.5 feet in di-
ameter. One of the 20-Ghz trans-
mitters and one of the 20-Ghz units
will feed this antenna.
Countrywide. Another of the 20-
Ghz transmitters will feed a horn
antenna covering the U.S., with a
gain of 27.5 db, and the other 30-
Ghz transmitter will feed the same
kind of horn. In the continuous
mode, two unmodulated crystal-
controlled carriers can be sent, one

at each frequency, to obtain prop- -

agation measurements. There’s a
water-vapor absorption band be-
tween 20 and 30 Ghz, but there are
windows at each end of that range.

In the modulated (or multitone)
mode, as Hughes calls it, the horns
will become a nine-line spectrum
of signals spaced 187.5 megahertz
from each other across 1.5-Ghz
bands centered at 20 Ghz and 30
Ghz. The power output at each of
these sidebands will be 60 milli-
watts. “They’re far enough apart,”
Thompson says, “so that the
ground equipment [Rosman again
will be the prime site] will be able
to pick them out and measure fad-
ing at selected frequencies.”

The propagation characteristics
will be correlated with observed
and measured weather conditions
along the satellite’s path (90° to
100° west longitude). Finally, after
the synchronous-orbiting satellite
has been up long enough to get
baseline information on propaga-
tion characteristics through the at-
mosphere, especially in heavy rain-
fall, comes the proof of the pud-
ding. This calls for the third mode
and will include the actual beam-
ing of wideband communications
(40-Mhz bandwidth) at 20 Ghz and
30 Ghz using the high-gain dish
antenna putting out 2 watts. This
is a bonus not included in the ATS-5
millimeter-wave experiment,

Gamut. In the communications
mode using the high-gain antenna,
such signals as video, wideband
data, “and other representative sig-
nals that might be used in a wide-
band communications link might be
used,” Thompson says. The wide-
band communications signal will
be sent to the satellite probably on
a C-band (4 to 8 Ghz) uplink to
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be used with ATS-F. On the return
trip, two routes are open. It could
be sent either at baseband from
the C-band transponder through a
voltage-controlled oscilaltor, or at
an intermediate frequency, then put
through the mixer and switching
circuitry.

Thompson expects that all the
data the ATS-F millimeter-wave ex-
periment should generate, espe-
cially wideband data, will aid a sys-
tems designer who wants to design
a satellite communications link. He
should be able to do so anticipating
the amount of reflection and scat-
tering caused by heavy rain at these
frequencies.

All of the circuitry is solid state,
up to the traveling-wave tubes,
which are being built by the
Hughes Electron Dynamics divi-
sion. Thompson says a space-quali-
fied 2-watt twt at these frequencies
is something new. A crystal-con-
trolled oscillator is the initial source
of energy, and its 5-Mhz output is
multiplied up through several
stages of a multiplier chain to 10
Ghz. The Schottky-barrier diodes
are used as two times and three
times multipliers to get on to 20
and 30 Ghz. -

Memories

Gate code

When Electronic Arrays Inc. an-
nounced its 4,096-bit read-only
memory last month, the chip’s small
dimensions—94 by 88 mils—were
characterized as good design prac-
tice, which usually indicates effi-
cient arrangement of devices on the
chip. But with Electronic Arrays,
it also means an unusual method
of encoding information in the
memory.

In most metal oxide semicon-
ductor read-only memories, the
gate regions of the transistors lie
between a grid of p-channel lines
(or columns) and metal lines (or
rows). The oxide over each gate re-
gion is thinned even if it is not
going to hold a bit of information.
Coding is done by depositing metal
—which contacts the metal rows—
over the thinned gate region; thus,
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when the device is addressed, it
turns on, representing a 1. The gate
metal and the metal rows are de-
fined at the same time. Devices
which are to remain off have no
metal over their gate regions.
According to Michael McCoy,
manager of advanced product de-
velopment at Electronic Arrays,
this process requires lots of chip
area because space is needed for
the gate metal, and to reduce the
surface charge. “Since all of the
devices have a thin gate region,”
McCoy says, “they may inadver-
tently be turned on—even if they
do not have metal over their gates
—if adjacent devices are on.” This
is due to surface-charge buildup
and can be eliminated by spacing
the transistors farther apart.
Skinny digit. Electronic Arrays’
approach is to put the gate regions
under the metal rows, and to code
the memory by thinning the gate
oxide only on the devices that are

ROW ADDRESS LINES (METAL)

COLUMN
ADDRESS
LINES

(P-TYPE
" | MATERIAL)

GATE METAL OVER
GATE REGION
ROW ADDRESS LINES (METAL)

GATE

| COLUMN
| ADDRESS

| LINES®
| (P-TYPE
MATERIAL)

THINNED OUT OXIDE OVER GATE

Slim. Denser, smaller chips are made
(bottom) by thinning oxide only over
devices where 1 is to be stored.
Metal connection between gate area,
row isn't needed. Usual method (top)
thins oxide over all transistors, stores
1 by depositing metal over device.
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to represent a 1. Because the oxide
is thick over the 0 or off devices,
they are immune to the surface-
charge problem and thus remain
off. And because the space between
the rows and columns isn’t needed
for the gate area, the rows and col-
umns can be closer together, result-
ing in a smaller chip.

McCoy says, “We don’t fight
the area battle just to fight some-
thing. It’s because we can pack in
more bits, and our yields are higher
with the smaller chips.” This is
also in line with Electronic Arrays’
philosophy of sticking to only
one process—high-threshold MOS.
“Others,” according to McCoy,
“say that high-threshold MOS is

dead, but we think that there is
a lot more we can do with it, and
this is one example.”

The EA3300 is now being sam-
pled in the form of an ASCII to
EBCDIC, and an EBCDIC to ASCII
converter—both on the same chip.
According to Earl Gregory, vice
president of marketing at Elec-
tronic Arrays, this converter is
available elsewhere in one form or
the other—two packages are needed
to go both ways. Gregory says that
in addition to the demand for the
converter, “it demonstrates that we
really can produce the device.” He
adds that the 3300 is the most com-
plex chip available. In volume
production, Gregory expects to sell

Small talk. IBM is offering this portable audio computer terminal that
rents for $20 a month. Compatible with IBM’s System 340 and labeled
the 2721, it will accept alphanumeric data and can be used with any
standard phone line. The keyboard—60 flat, pressure-sensitive keys—
can be customized simply by slipping a plastic matrix atop the
standard arrangement. And the 2721 fits into an attache case.

the memory for less than a penny
a bit, and volume production will
begin soon.

Medical electronics

Sound of a hole

Can sound waves detect unsound
teeth? Dr. Sidney Lees, head of the
bioengineering department of Bos-
ton’s Forsyth Dental Center, thinks
so, and is using ultrasonics to study
tooth decay. “By finding out what
happens during decay we may
speed up the procedure for evalu-
ating dental treatments,” says Lees.
Also, his study may lead to a more
precise definition of a cavity. “Right
now it’s difficult to get two dentists
to agree on what a cavity is,” he
says. “Opinions are subjective.”

Ultrasonic reflections from healthy
and demineralized tooth enamel—
enamel about to decay—differ, and
Lees wants to find out why.
Healthy enamel consists of calcium
crystals surrounded by a layer of
organic matter, which can replace
minerals if they are lost. Without
this network, demineralization
eventually becomes decay. But the
earliest stages of decay may be
reversible if detected in time, since
the enamel is in chemical equilib-
rium with the so-called oral en-
vironment,

Rod. Lees’ ultrasonic system uses
a piezoelectric transducer of lead
zirconate titanate. In experiments,
a sonic pulse at 7.5 to 15 mega-
hertz originates in the transducer
and is sent through an aluminum
rod to a layer of tooth enamel
mounted on it. Lees hopes to work
on living teeth in the future.

The pulse is reflected by the
enamel and reenters the rod, and
returns to the transducer, generat-
ing an clectrical signal correspond-
ing to the echo. This output is dis-
played on an oscilloscope and the
wave shapes photographed.

The high-energy pulses formerly
used to study teeth have been at
frequencies over 30 megahertz, and
were hard to achieve efficiently.
And since the long-term effects of
frequency and wave shape on teeth
are unknown, Lees prefers pulses
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using less energy and lewer fre-
quencies.

The enamel layer on the rod will
be immersed in a weak acid, which
demineralizes it, so the wave shape
before and after demineralization
can be compared. “We can see a
change in pulse shape due to the
acid,” says Lees, “but we want to
find out why it changes. Nobody
has had a dynamic situation where
you can see what actually happens
as the surface is etched away.”
Therefore, Lees also plans to
bounce sound waves off the enamel
while it is in the acid, simulating
the environment in the mouth.

Making changes. Reflections from
the enamel might be changed in
several ways. “When a tooth is
etched with acid, the nature of the
reflecting surface changes,” says
Lees, “which means that the wave
shape and amplitude of the pulse
change. And if the transducer is
rotated in relation to the enamel,
the wave shape changes according
to the molecular configuration, and

this enables you to see the nature
of calcium formations at the tooth’s
surface.”

By finding out what happens to
enamel it will be possible to see
how and why fluoride treatments
work, and determine the effects of
foods and food additives. “If we
could add the right things to food,”
Lees says, “we could prevent cavi-
ties.”

The measurement system is in-
tended as a laboratory tool for now,
and not for the dentist’s office. Lees
thinks that if more funds for devel-
opment were available, ultrasonic
instruments could be sold to den-
tists within 2 or 3 years. But little
money is available for dental re-
search. He feels fortunate to have
received $247,435 from the John H.
Hartford Foundation in New York.

Lees says that it will take two
years to develop his system and an-
other three or so before it is ac-
cepted by the dental profession.
The total system cost may be be-
tween $50,000 and $100,000. Lees
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Shade of meaning. CBS Laboratories has developed a device designed to
correct color variations in tv programs after they have been encoded
and before transmittal to viewers. Differences caused by use of different

and green—rather than by adjusting one at the expense of the other
two. The Color Corrector, as it’s called, has five controls: for highlight-
ing, lowlighting, red and blue midrange, amount of color, and intensity
of all colors without affecting white balance. The encoded signal is
divided into two parts, 1 volt peak-to-peak. One part is decoded. A cor-
rection vector is added to each color signal in a differential amplifier.

encoded error signal is fed into a summing circuit—a grounded base
amplifier—as is the original encoded signal, where error is canceled.

correct programing color variations. The Color Corrector will be avail-
able to the tv industry in April for under $3,000.

ng of video tape and film would be
e three primary colors—red, blue,

combined with the other two. The

computer, and then to the unit fo

finds the general lack of financial
support frustrating, since he says,
“a pay-off is imminent; we have
ideas on how to look into teeth and
we know what to do.”

Commercial electronics

Bye-bye bucket

Sensor makers will find a growing
market at the Interior Department
as the Federal Water Pollution
Control Administration (FWPCA)
moves toward use of more elec-
tronic sensors—replacing “glorified
bucket” samplers and wet chemis-
try sensors—in its water-quality
monitoring network. The funding
request for FWPCA’s pollution con-
trol operations and research bud-
get, a large part of which is spent
on pollution surveillance and aid
to state and local agencies, is up
to $98 million in fiscal 1971 from
$86 million in fiscal 1970.

The network, with monitoring
stations in all major streams and
rivers across the country, will be
similar to the air-quality monitor-
ing system set up by the Depart-
ment of Health, Education, and
Welfare’s National Air Pollution
Control Administration [Electron-
ics, Dec. 8, 1969, p. 137] when
completed. The network is a Fed-
eral-state effort, with greatest fund-
ing coming from the states. The
tentative target date for completion
of the water-monitoring program is
1974.

Subdivisions. The FWPCA has di-
vided the country into nine regions,
each to set up a monitoring system
with a central data bank. The Fed-
eral Government hopes to build
some 2,400 monitoring stations also
feeding water-quality information
into the network, says William Say-
ers, chief of the Water Quality
Surveillance Systems of the FWPCA.
Currently, the Government oper-
ates about 700 stations, such as
those on rivers and streams which
are on state lines and in coastal
waters. Federal stations operate,
for example, on the Potomac, Mis-
souri, and Mississippi Rivers, and
in the Great Lakes. The states are
required to set up their own sta-
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Europe:RCA International Mar-
keting S.A., 2-4 rue du Lidvre,
1227 Geneva, Switzerland.

Circle 49 on reader service card

RESISTANCE VALUES IN OHMS, CAPACITANCE VALUES IN MICROFARADS UNLESS OTHERWISE SPECIFIED

Schematic diagram of unencapsulated TA7625

package and interior module views

of TA7625 (actual size)




U.S. Reports

tions on estuaries flowing through
a state.

About 350 of the current stations
are equipped with electronic sens-
ors, but there is an increasing need
for electronics in the system. The
need increases directly with the
need to monitor water quality at
shorter intervals of time—or with
the inevitable increase in pollution
potential from more power plants.

The tradeoff is in cost. If a gov-
ernment has to send a man on a
boat with his glorified bucket to
sample water more than two or
three times a day, increasing also
the required number of laboratory
personnel to analyze the water sam-
ple, it becomes more economical to
use electronic sensors and teleme-
tering equipment, says Sayers.

Water quality sensors at remote
sites, housed in protective shelters,
consist of a flow chamber for wa-
ter intake, an analyzer, and output
phase.

A to d. To measure the pH factor
in water, the sensor package con-
sists of a glass electrode and a
silver-silver chloride reference elec-
trode plus an automatic tempera-
ture compensator, active analyzer,
and panel meter. The measured
analog signal of unfiltered river wa-
ter, for example, is converted to a
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digital signal and transmitted via
phone lines or radioed to a central
data unit.

The FWPCA is using IBM 1130’s
in its nine regional centers, with
the larger 1BM 360/65 at Washing-
ton processing data from all nine
regions. Water quality data travels
at extremely slow rates. In the Ohio
Basin, for example, water quality
data from the Great Miami and
Little Miami Rivers travels at only

about 40 bits per second to the

central data unit in Cincinnati.

Each monitoring station meas-
ures eight pollution factors: acidity,
temperature, dissolved oxygen,
conductivity, chlorides, turbidity,
oxidation reduction potential, and
solar radiation that directly affects
the activity of algae. A four-param-
eter electronic-equipped monitoring
station costs an average of $7,000.
A more sophisticated station with
telemetry equipment and pumping
intake would cost $15,000, says
Sayers. Major suppliers are Schnei-
der Instruments in Cincinnati, Au-
tomated Environmental Systems
Instruments, and Fairchild.

The FWPCA and the states would
welcome development of a cheaper
monitor—buoy-type, battery-oper-

ated, or, better yet, one which
would float, says Sayers.
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Wet regions. Of these nine water quality regions, the Ohio Basin, Middle
Atlantic, and Pacific Northwest (including Alaska) have submitted plans to

the FWPCA for a five-year program to complete the monitoring system. Data
banks will be set up in each of the cities shown, transmitting water quality data
to Washington. The FWPCA hopes to have its national water quality net

fully operational by 1974.
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Displays
Straight faced

There’s a good reason for the
scarcity of cathode-ray tubes with
flat faces—the electron beam that
excites ‘a display tube’s phosphor
must play over a spherical surface
lest pictures, alphanumerics, and
graphics be distorted. On a flat
face, a square comes out looking
like a pillow or pincushion; hence
the name, pincushion distortion.

But the interest in flat-faced
crt’s is growing. Phototypesetters
need a flat face from which to
transfer copy without losing resolu-
tion; computer engineers would like
to combine data entry tablets with
flat crt’s to offset parallax error
or data misinterpretation; and mili-
tary planners would like to lay
transparent charts or graphs over
flat screens for easy comparison
with displayed data.

Footage. But pincushion distor-
tion has slowed these applications.
For a faceplate to be large, the
electron beam deflection has to be
narrow, say less than 50°, necessi-
tating a very long tube. And for
many uses, 2 or 3 feet of cathode-
ray tube is simply 1 or 2 feet too
much.

Intronics Inc. of Newton, Mass.,
may have enlarged the small mar-
ket in wide-angle, flat-faced tubes
with a new circuit which, the com-
pany says, can compensate for pin-
cushion distortion even in very
shallow tubes with deflection an-
gles of almost 140°.

Intronics got interested when
such customers as Collins Radio,
Radiation Inc., RCA, and Brush
Instrument said they wanted large-
area, flat-faced crt’s. They added
that, while the tubes could be cus-
tom-built, pincushion distortion
was a problem.

Much of the problem is caused
by the old method of correcting for
pincushion distortion. Some flat
displays used cumbersome mag-
netic field coils or plates to twist
the electron beam back into posi-
tion. A more common approach is
to use analog circuitry to distort
the deflection signal so that the
physical and electronic distortions
cancel and pincushion disappears;
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Bell Laboratories scientists have
custom tailored a magnetic alloy for
the “piggyback twistor,”” a memory
device used in electronic switching
systems.

In this device, metal tapes (en-
larged 225 times above) are wound
into a tight spiral—subjecting them to
considerable mechanical stress. The
magnetic properties of the alloys
must be essentially independent of
such stress. That is, they must have
low magnetostriction. In addition, the
outer tape must be magnetically
““hard”—with high coercive force
(resistance to change in direction of
magnetization). And finally, it must
be ductile enough to be formed into
tape. No known alloy had this com-
bination of properties. So, E. A.

Customizing a magnetic alloy

Nesbitt, G. Y. Chin, and D. )affe of
Bell Laboratories made one to order.
Tailoring the new alloy for the
outer tape required a precise knowl-
edge of the relationship between the

magnetic behavior of materials and
their structure. So, the Bell Labora-
tories scientists began with 90%o
cobalt and 10% iron, a composition
they knew had the necessary ductility
and low magnetostriction—two of the
essential requirements. But, since the
coercive force of the composition
was inadequate, they were faced with
another knotty problem.

To solve it, they went back again
to a basic principle—a precipitate in
an alloy impedes the motion of
magnetic domain walls when a field
is applied to reverse the magnetic

polarity. With that foundation, the
scientists formulated a composition
of 4% gold, 84°0 cobalt, and 12%
iron. (The gold is the precipitate.)

When this new alloy was cold-
drawn to produce a 97.5%0 reduction
in cross section and then heat treated,
its coercive force increased to the
pointrequired for piggyback twistors.

By simplifying the manufacture of
piggyback twistors for use in the
electronic switching systems now
being built by Western Electric, the
new magnetic alloy puts basic
research in metallurgy at the service
of telephone customers.

From the Research and
Development Unit of

the Bell System— Bell Labs
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unfortunately, this solution hasn’t
worked well for wide deflection
angles.

Tough cure. One of the most
widely used schemes is approxi-
mation through linear segments—
adding a little more correction for
each added amount of x or y
axis deflection. Electronically, this
means a diode-resistor ladder net-
work—simple in concept but re-
dundant, very complex, and costly
for high accuracy.

The other major method uses
a mathematical model. It’s an ap-
proximation to an infinite power
series—the quantity x> - y?® raised
to ever increasing powers. This was
harder to conceptualize but easier
to build, consisting mostly of an-
alog multipliers and so-called
squarers in combination.

The flaw in this approach is that
it simply can’t correct for deflec-
tion angles of 80° to 90° or more.

Intronics’ approach, developed
by James B. Knitter, analog design
manager, is still being patented, so
he’s not saying much about hard-
ware. He admits, however, that he
works not only with the deflection
values of x and y, but also with 1,
or dynamic focus. Thus his module
not only corrects for pincushion,
but keeps phosphor dot brightness
and size constant over the entire
tube face.

Omnibus. He calls the heart of
his circuit a “square-rooter,” a
piece of hardware he specifically
developed to manipulate the sum
of x2, y2, and I? as a single quan-
tity—not handling the terms sepa-
rately as do other circuits.

Whatever the electronics, the re-
sults claimed are impressive. Knit-
ter says that his circuitry can erase
pincushion distortion 10 to 15
times more accurately than former
techniques used with narrow-scan
tubes. And for wide deflections—
about 100°—there’s no real com-
petition, he says. And it’s about
20 times more accurate than no
correction at all.

First units will be sold to pur-
chasers with special applications,
and Knitter estimates that his
breadboard will translate into pro-
duction units at about $400 each.
But he’s hopeful that once quan-
tity increases, and tube makers

find that they can take advantage
of the easier way to make a flat-
faced tube, Intronics’ circuit could
even find its way into consumer
products.

“The combination of curved face
and curved shadowmasks—plus
convergence problems—is largely
what causes so much ‘off-color’ tv,”
he says. “A flat face could simplify
design, and keep color true at the
picture edges, too.”

Communications

A bit more cable

The FCC, in three decisions on
cable television, has opened new
market possibilities through a move
toward competitive networks. Two
of the rulings favor community an-
tenna tv carriers over regulated
phone companies, while the third
permits transmission in the 4 to 6
gigahertz bandwidth in areas
where there is no foreseeable spec-
trum congestion.

In one ruling, the Federal Com-
munication Commission holds that
telephone companies cannot own
CATV systems, either directly or
through an affiliate, in areas where
they are providing local telephone
service, though they can still lease
distribution facilities to independ-
ent operators on a nondiscrim-
inatory basis. Telephone companies
now providing such service have
until 1974 to discontinue opera-
tions. The only exception, the FCC
says, will be in sparsely populated
areas where CATV systems could
not exist without the local phone
company.

Monopoly. One reason for the
action is the favoritism the com-
panies sometimes display for their
own CATV affiliates in providing
access to telephone poles. The FCC
says it fears the phone companies
might be tempted to extend the
monopoly to other cable uses, such
as data transmission.

Industry sources say the action
encourages development of inde-
pendent CATV and microwave net-
works that will buy equipment from
suppliers other than AT&T. And,
as these networks develop to the
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point where they begin to intercon-
nect, microwave equipment sup-
pliers will find a new market.

In another action, AT&T, General
Telephone & Electronics, United
Utilities Inc., and the Continental
Telephone Corp., were told to delay
planned substantial increases in
CATV distribution charges until
the FCC has time to decide whether
a formal filing is required.

Opening the band. The final de-
cision permits CATV microwave
common carriers to operate in the
4 to 6 Ghz bandwidth—they were
formerly restricted to 10.7 to 11.7
Ghz. The deciding factors in the
ruling were the possible develop-
ment of a microwave network for
CATV systems, development of do-
mestic satellite communications
programs sharing the 4 to 6 Ghz
bands, development of additional
nationwide networks for data and
other specialized services such as
the MCI network, and new facili-
ties for cheaper educational tele-
vision relay.

This is not the FCC’s final action,
however, as it plans to make what
it calls a “more intelligent deter-
mination” on the use of these bands
within the next year, as develop-
ment of microwave and satellite
networks progresses. CATV carriers
operating in 4 to 6 Ghz will have
equal status with general common
carrier operations and satellite
earth stations in the same band
until the decision is made, prefer-
ably before Feb. 1, 1971, the FCC
says, when the CATV carriers may
be pushed down to secondary
status in the band.

Components

Solution seeking problem

What do you do with a detector
diode that works from liquid-nitro-
gen temperatures all the way up to
metal-melting heat? NASA’s Elec-
tronics Research Center is trying
to find out.

The device, called a backward di-
ode, is made of silicon carbide. And
although its semiconductor quali-
ties are poor compared to those of
silicon semiconductors, it can’t be
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touched for temperatire range. At
room temperature, says its devel-
oper, NASA engineer Richard Far-
rell, it can detect 15 megahertz r-f
with 585 millivolts/milliwatt sensi-
tivity.

Losing cool. Cranking the tem-
perature to 700°C drops sensitivity
by two-thirds to about 190 mv/mw.
Beyond this temperature, the pack-
age parts begin to melt. Cooling
the detector to the 77°K tempera-
ture of liquid nitrogen doubles sen-
sitivity.

Farrell says that the diode has
worked up in X band (8 Gigahertz
to 12.4 Ghz), too. He’s measured
room temperature sensitivities of
110 mv/mv at 50 Mhz and 0.5 mv/
mw at 8.8 Ghz. But extrapolating
from these measurements, he fig-
ures the diode’s usefulness should
cut off in L band, between 1 and
2 Ghz.

Making them sounds simple.
Farrell takes a chip of silicon car-
bide and deposits a lump of silicon
on top. He then heats the combina-
tion to about 2,100°C in an atmos-
phere of pure nitrogen.

The heat liquifies the silicon
lump and some of the silicon car-
bide, and the liquid takes nitrogen
from the atmosphere, creating a
junction during regrowth and cool-
down.

Packaging looks standard, but
isn’t. The usual whisker contact is
used to pin out from the silicon
lump, but instead of gold, it’s made
of copper-plated molybdenum to
withstand operating temperatures.

Unfortunately, the waveguide
and other r-f conducting compo-
nents available don’t withstand
heat as well as the diode and this
is sure to limit its usefulness—for
instance, to Venus-probe radiome-
try or radar applications. It is
also possible that high-temperature
process-control sensors might use
the diode, and it also might find
its way into re-entiy vehicles in
spots where insulation isn’t prac-
tical.

More needed. But wide applica-
tion appears to await development
of other high-temperature compo-
nents—passive components like re-
sistors and capacitors—and active
ones like transistors. As yet, there’s
little to match the diode’s tempera-

COMES WITH EVERY
GE CAPACITOR

Dependable
Dlstrlbulor
Service

General Elettric Distributors help you
solve the tough ones with capacitors
from local stock:

EAST AND NORTHEAST
Cramer/Washington, Inc.
692 Loftstrand Lane
Rockville, Maryland 20850
Tel: 301-424-2700
Gerber Electronics, Inc.
52 Providence Highway
edham, Mass. 02026
Tel: 517-329-2400
Rome Electronics, Inc.
108 Spring St.
Rome, N. Y. 13440
Tel: 315-337-5400
Schweber Electronics, Inc.
Jericho Highway
Westbury, N, Y. 11591
Tel: 516-334-7474
5640 Fisher Lahe
Rockville, Maryland 20852
Tel: 301-427-4977
213 Third Ave.
Waltham, Mass. 02154
Tel: 617-891-848
Semiconductor Specialists, Inc.
2011 Waverly St.
Pittsburgh, Pa. 15218
Tel: 412-351-3611
Standard Electronics, Inc.
1501 Main St.
Buffalo, N. Y. 14209
Tel: 315-883-5006

SOUTHEAST
Cramer/Florida Electronics
4141 N.E. 6th Ave.

Ft. Lauderdale, Fla 33308
Tel: 305-947-6517
Jackson Electronics Co.

Schweber Electronics, Inc.
30 N. 28th Terrace
Hollywood, Fla. 33020
Tel: 305-927-0511
Southeastern Rad:o Supply Company
414 Hillsboro St
Raleigh, N. C. 27603
Tel: 919-828-2311

MIDWEST
Electromcs Marketing Corp.
3rd Ave.
Columbus Ohio 43212
Tel: 614-299-4161
Hamilton Electro Sales
920 S. Westwood
Addison, IIl. 60101
Tel: 312-543-8500
1400 W. 46th Ave.
Denver, Culorado 80216
Tel: 303-433-8551
Lew Bonn
7275 Bush Lake Road
Edina, Minn. 55435
Semuconduc!or Specialists, Inc.
P.O. Box 66125

Chicago, III. 60666
Tel: 313-255-0300
25127 W. Six Mile Road
Redford, Mich. 48240
Tel: 313-279-1000

SOUTHWEST
Arco Electronics, Inc
P.O. Box 34772
Dallas Texas 75234
el; 214-239-9123
Hamalton Electro Sales
P.0. Box 10227
Dallas, Texas 75207
Tel: 214-638-0900
1216 W. Clay St.
Houston, Texas 77019
Tel: 713-526-4661
1741 N. 28th St.
Phoénix, Arizona 85009
Tel: 602-272-2601

WEST & NORTHWEST
Elmar Electronics, Inc.
2288 Charleston Rd.
Mt. View, Calif. 94041
Tel: 415-961-3611
Hamilton Electro Sales
0912 W, Washington Blvd.
Culver City, Calif. 90230
Tel: 213-870-7171
2320 6th Ave.
Seattle, Wash. 98121
Tel: 206-442-2011
5567 Kearny Villa Rd.
San Diego, Calif. 92123
Tel: 714-279-2421
340 Middlefield Rd.
Mt. View, Calif. 94041
Tel: 415-961-7000
Kimball Electronics, Inc.
Pierpont Ave.
Salt Lake City, Utah 84101
Tel: 801-328-2075
G. S. Marshall Co.
9674 Telstar Ave.
El Monte, Calif. 91731
Tel: 213-686-1500

Electronic Capacitor & Battery Dept., Irmo, S. C.

GENERAL ELECTRIC

430-44
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COMES WITH EVERY GE
METALIZED POLYESTER
CAPACITOR

Rigorous
testing

General Electric is a hard school for metalized
polyester capacitors. GE gives diplomas in
high reliability and long operating life only
to those graduates of a rugged three-stage
test prior to shipment for use in your elec-
tronic circuit.

A curriculum of three quality measure-
ments is required of every unit: (1) Capacitance
measurement for tolerance spread and correct
nominal value, (2) Dissipation factor measure-
ment to assure conformance to standard specifica-
tions, (3) Dielectric withstand voltage measurement that
assures total reliability (example, a 100-volt design is checked
at 200 volts withstand).

Choose from standard ratings of Metalized Polyester
Capacitors
Voltage Ratings: 100V and 200V DC at + 85C
Capacitance Ratings: .01uf to 10uf
Temperature Ratings: — 55Cto t 85C (and + 125C with proper derating)
or let GE's 20 years of experience special-design metalized polyester
capacitors to fill your need for reliable, long-life performance.

Call your GE Electronic Distributor or GE ECSO District Sales
Manager, or write Section 43040, General Electric Co.,

1 River Road, Schenectady, N. Y. 12305.

Electronic Capacitor & Battery Dept., Irmo, S. C.
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If your product has to be cleaned
completely, safely, efficiently,
you should be using

FREON cleaning agents.

Here's why...

l Low boiling point (under 120° F) for low-temperature vapor degreas-
@® ing. Eliminates cooling time for post-cleaning processes...no damage
to heat-sensitive parts. Minimal heat passed into work environment.

High density combined with low surface tension evacuates soil from
pores, crevices and cracks—floats away contaminants.

Clean without damage. Compatible with widely used materials of con-
struction. Clean completed assemblies instead of individual parts.

Chemically pure and stable. No acid acceptance and scratch tests
necessary. No inhibitors needed. Parts dry residue-free.

£ O N

Safe to people, as well as to material-nonflammable, nonexplosive,
low order of toxicity.

o

6 Lower overall cleaning costs possible. FREON solvents are recover-

® able for reuse indefinitely. Very low power requirements in vapor
degreasing because of a low heat of vaporization. Better cleaning re-
sults in fewer production rejects.

Du Pont FREON cleaning agents have been used to solve critical cleaning prob-
lems in the electronics and aerospace industries for many years. If you have a
critical cleaning problem, or are looking for a better cleaning system, write
today to Du Pont Company, Room 8703-F, Wilmington, Delaware 19898.

0U POND FREON*
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ture range in any of these cate-
gories.

Why no silicon carbide transis-
tors? “Mobility in silicon carbide
is two to three times lower than
that for silicon,” says Farrell, “and
the same is true of carrier effective
mass—it’s two to three times higher
than for silicon.”

That’s the rub. Until the mate-
rial problems are solved, Farrell
won’t be holding his breath await-
ing a silicon carbide transistor.

There’s hope, however, in re-
search at the Air Force Cambridge
Research Labs and at the Stan-
ford Research Institute. These and
other labs are trying to develop
what’s called beta silicon carbide,
a material with much more favor-
able mobility and carrier mass
characteristics. Data on beta sili-
con carbide isn’t sidewalk conver-
sation material yet, though, and
the probability of its soon becom-
ing available in amounts large
enough for widespread research is
low.

For the record

Bienvenu . . . wilkommen . . .
The Electronic Industries Associa-
tion has started smoothing the way
for foreign companies to partic-
ipate in its statistical programs.
Noting that a U.S. corporation man-
ufacturing electronic products in
this country is eligible for EIA
membership even though it might
be foreign owned, the EiA’s board
of governors has approved statis-
tical participation. But foreign
companies will be allowed to take
part only if the governors and the
EIA division responsible for a par-
ticular program both give their
okay.

Come and see. Optical character
readers, limited to the large cor-
porations that can afford to spend
half a million dollars and up for
the equipment, are finding favor
with smaller firms. But they don’t
have to buy or even rent the gear
because of the proliferation of ser-
vice centers that provide readers
on a piecework basis. One of the
biggest makers of optical character
readers, Recognition Equipment,

Electronics | February 16, 1970

Looking for an
economical system
building block?

REDCOR 720 MUX/A-D CONVERTER

REDCOR’s Model 720 Multiplexer/A-D Converter is an economical and
versatile system-building block that accepts up to 32 channels of analog data.
Time-shared multiplexing and successive approximation analog-to-digital
conversion are utilized to process the analog input data into a format suitable
for inputting directly into a computer. The basic 720 contains modular multi-
plexers, high-input impedance buffers, a sample and hold, an ADC, power
supplies, and a voltage reference.

The 720 Multiplexer/A-D Converter offers distinct cost-performance
advantages for a wide variety of data-acquisition problems where high reso-
lution and attendant accuracy must be compared to system cost and through-
put rates. The 720 is available in 8 to 12 bits binary, with system throughput
rates ranging from 40 KHz to 20 KHz. Either single-ended or differential
inputs are provided, with full-scale input ranges from 5v to 20v in bipolar or
unipolar configurations.

The 720 is completely self-contained in a forced-air-cooled 19-inch
chassis that requires only 1% inches of panel space. Modular concepts are
employed throughout the instrument, with all circuitry contained on plug-in
circuit modules that are removable from the master interconnect mother PC
board. All test points required for system test calibration and maintenance
are available from the swing-out front panel. The modular structure of the 720
ensures ease of maintenance and simplifies field expandability of channels.

Simplified operation, low-cost, ease of interfacing, and guaranteed
system performance specifications make the Model 720 Multiplexer/A-D
Converter attractive for any computer-controlled data-acquisition or process-
control application.

B REDCOR

CORPORATION

Complete Systems Capability / 7800 Deering Avenue, P.O. Box 1031,
Canoga Park, California 91304 —(213) 348-5892
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New! The Bright One.

The new TEC-LITE TSR-71 Series is de-
signed for exceptional readability — bright, wide view-
ing angle and large segmented incandescent characters
(.61”) that come on strong, even in direct sunlight.

Operates from IC signals — and keeps op-
erating — minimum life is 100,000 hours. Features in-
clude low voltage supply (3.5 to 5.0 volts dc), unlimited
filter color selection and four logic function options:
(1) decimal decoder/driver logic only (2) decoder/driver
plus buffer memory (3) decoder/driver, memory and
decade counter (4) decoder/driver plus decade counter.
Each of these options is also available with blanking
zero.

There are two basic models: TSR-71A with
input logic levels of Logic “1” 0V to 4-0.4V, Logic “0”
+1.5V to +-4.0V. And TSR-71B with levels of Logic “1”
+2.0V to +5.0V, Logic “0” OV to +0.8V.

Readability is the big news. But the price is
newsworthy, too: as low as $16.85 in quantities of 100 -

499. For complete information on the TSR-71 — or any
member of the TEC family of readouts, switches, indi-
cators, display panels, keyboards or data terminals —
write: TEC, Incorporated, 6700 So. Washington

Avenue, Eden Prairie, Minnesota

55343. (612) 941-1100.

OHPOFIATED
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now has a dozen such centers op-
erating; it plans to have 26 to 28
open by the end of the year with
more to follow. The centers,
planned for Europe and Canada
as well as most major U.S. cities,
will be equipped with Recognition
Equipment’s Input-2 systems. At
the same time, the company has
changed its marketing approach.
The idea is to push the Input-2, a
half-million-dollar version of its
original gear that costs about a
million dollars, to small and me-
dium-size users. Rental for Input-2
is $13,000 a month; its big brother
rents for $18,000.

Into business. The North Amer-
ican Philips Corp. has formed a
separate corporation to widen its
push into the business products
field. Arthur L. Hanrahan has been
named president of the new com-
pany, to be called Philips Business
Systems Inc. North American Phil-
ips, a subsidiary of Philips Gloei-
lampenfabrieken of the Nether-
lands, makes Norelco systems. Last
year, the company introduced two
integrated-circuit calculators—the
P-251 and the P-350. The latter
series of small computers is de-
signed to replace accounting and
invoicing equipment.

Bumpy road. System Develop-
ment Corp., which shed its non-
profit status last August and be-
came a for-profit, taxpaying com-
pany [Electronics, Aug. 18, 1969,
p. 36], almost immediately ran into
a roadblock called the Association
of Independent Software Compa-
nies. The association claimed that
SDC was unfair competition be-
cause of tax benefits plus Air Force
guidance and supervision available
through its previous nonprofit
status. It maintained that all Air
Force contracts given earlier to
SDC should be rebid. However, the
Pentagon has pointed out that SDC
won the contracts in bidding
against other firms in the first
place. And, although about 100 em-
playees have been laid off in the
past six months, mainly because of
cutbacks in air defense activities,
SDC vice president Charles A. Al-
ders says operations are “very
stable.”
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... higher power for telemetry, ECM, NAVAIDS, Radar

TRW has added still another
member to its Gigahertz family.
PT8610 provides 10 watts output
power at 2 GHz, with 7dB gain
and 15% bandwidth. It is a single-
chip device in a new low parasitic
MIC package.

The broadband capability of
the device provides circuit de-
sign simplicity and insures re-
peatable system-to-system per-

Electronics | February 16, 1970

formance with a minimum of
circuit tuning elements.

Designed for use in common-
base circuits, PT8610 can be
cascaded with other TRW broad-
band devices to extend reliable
solid state power at 2 GHz. Com-
panion transistors are the 5 watt
2N5768,2.5watt 2N5767 and the
1 Watt 2N5766.

For further information contact

any TRW distributor or TRW
Semiconductor Division, 14520
Aviation Boulevard, Lawndale,
California 90260. Phone (213)
679-4561. TWX: 910-325-6206.

ouar sz IR
TRW.
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Nobody-

but nobody
IS O SOUCE

for more

T4 types

than Motorola
Erie el 0 @




T?L procurement problems? Look to Motorola for a first choice
or second-source answer. Five T’L families offer packaging
variety, function selectivity, and availability to meet your
schedules.

Choose from MTTL Families | and Il, interchangeable with
SUHL | and Il. Or consider Motorola's MTTL Ill, the advanced
form of high speed T°L, completely compatible with MDTL and
SN54H/74H Series devices. Economize with MC4000 MSI
complex functions to lower overall system costs. And
Motorola’'s comprehensive selection of 5400/7400 devices
are all interchangeable with Series 54/74 types.
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Specify Motorola where the T?L choice
is yours. Nobody ut nobody is a
2
source for more T°L types than Motorola. ”

f Digital Circuitry

MTTL, MDTL Trademarks of Motorola Inc.
| Trademarks of Sylvania Electric Products, Inc.

SUHL 1, S

MOTOROLA Integrated Circuits
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THESE

hermetically sealed

ELECTRICAL
THERMOSTATS...



solve temperature control problems

OFFER PRECISE TEMPERATURE CONTROL, RAPID
RESPONSE, MINIMAL DIFFERENTIAL . . . &0 e 6_(/

G-V offers a wide selection of electrical thermostats for over and under

temperature indication, alarm or cut-off service. They are designed to

meet the rugged and precise requirements of both military and com-

mercial applications including missiles, data processing equipment,

etc. Both surface sensing and immersion types are available. For sur-

face temperature sensing, crystal can size VE Series features a tolerance :

of +3°C, a differential of +1.5°C. Various models cover settings G=VV CONTROLS INC.
between —55°C and +150°C. The C8 Series cartridge immersion or LIVINGSTON, NEW JERSEY 07039
air sensing thermostats are available with a variety of mounting brackets (201) 992-6200

and terminals. They are supplied with a setting tolerance of =+5°F

(+3°C), and repetitive operation within +1°F can be expected. These

units will withstand indefinite exposures to temperatures of —65°F to

+300°F without damage. The C8 Series can be adjusted without damage

to the hermetic seal. Contact ratings: VE Series, up to 3 amps; C8 Series

up to 5 amps.
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This new acoustic coupler delivers data alive and well
over lines noisier and 10 times weaker than other
couplers can tolerate.

We've found a way to virtually eliminate a problem that has
been plaguing acoustic couplers for years—second
harmonic distortion.

This means you no longer have to worry about the
transmit signal generating interference with the receive
signal. We've all but cancelled that problem by adding
a signal component that offsets distortion, bringing
harmony to data transmission.

As a result, we can transmit at higher power than other
couplers. And we can receive much weaker signals
than other couplers.

One or two other things. Normally, a computer has no way
to verify the accuracy of its transmission to a remote
teletype. With our remote echo option, the coupler will
send received data back to the computer for verification.
This option operates under direct computer control. If there
is an error, the computer will let you know. Also, with our
parallel input/output option, the interface between

our acoustic coupler and your equipment may be parallel,
rather than our standard TTY or EIA serial data interfaces.

In short, there is no longer any reason for your data not

to survive. Perish the thought.
Another innovation from the
company that specializes in
data communications systems. Applied Digital Data Systems, |

Patents pending

: Mr. Richard Kaufman, Dept. 24

| Applied Digital Data Systems, Inc.
: 89 Marcus Boulevard

| Hauppauge, New York 11787

|

| Please send more information.

|

: Name

|

| Title

|

l Company

|

} Address

I City State Zip

Circle 65 on reader service card

ADDS

nc.



Why use GE
epoxy 108

fransistors?

Here are 19 new reasons including:
[1 PNP/NPN complementary pairs
[] PNP devices

[] Low-level amplifiers

General Electric now offers 19 new reasons to get you started using
epoxy transistors in your circuits. Nineteen new JEDEC types with TO-18
lead configuration—including PNP/NPN
complementary pairs, PNP types and low-level
amplifiers, all designed for industrial
applications.

Each one offers all the advantages of rugged
epoxy encapsulation. This means greater
resistance to damage due to shock,
acceleration and similar environmental
stresses. In addition, GE’s new epoxy

transistors will cost you less than

metal case devices.

General Electric’s epoxy package can
dissipate up to 500 mW and offers breakdown

voltages as high as 60 volts. These new designs feature excellent beta
linearity from 1 to 750 ma. with a saturation voltage of .75 volts at 500 ma.

(= | o=
==
=\

With the introduction of these 19 new types, General Electric provides
you with a selection of TO-18 based epoxy transistor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>