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160 MHz for $5900

Buying a frequency synthesizer has been something like buying a
car. There’s a confusion of models, options, and price ranges. Except —
there has never been a so-called “intermediate”-model synthesizer.
That's because price and performance ranges of synthesizers have
tended to cluster just at both ends of the spectrum. The choice was be-
tween lower-cost, limited-frequency-range models and those with
everything, including a sky-high price tag. So, the buying decision was
one based on either trade-off or over-capability.

This is not true any longer! GR has filled the price-capability gap
with the new 1165 Frequency Synthesizer. Frequency range is wide,
0.01 to 160 MHz in 100-Hz steps. The price is only $5900, less than half
the price it used to cost to get 160 MHz. If you can furnish your own (-
quency reference signal (5 or 10 MHz), you can get a model for only
$5300. In the $5900 model, frequency accuracy is maintained either by
an internal precision 10-MHz oscillator (1 x 1079 per day) or by an ex-
ternal drive or lock source. Output is 0.1 to 1 V into 50 ohms. Both fre-
quency and level can be externally programmed; the 1165 is ideal for
applications requiring remotely-programmed local oscillators. Harmon-
ics are typically down 30 dB (at maximum output into 50-() load); spur-
ious, discrete non-harmonic signals are typically down 60 dB.

For complete information,*write General Radio, West Concord,
Mass. 01781; telephone (617) 369-4400. In Europe: Postfach 124, CH

8034, Zurich, Switzerland.
GENERAL RADIO}

See the 1165 in action at the IEEE show, along with a
“showroom” full of other products from GR. Booths 2E26-2E36.

Circle 900 on reader service card
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HP’s new 1100 V, 110 kHz
calibrator keeps it from happening.

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

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

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

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

2. Do it for a reasonable price.

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

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

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

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

But the best way to convince yourself is to get the
complete information on this complete calibration sys-
tem. For more information, call your local HP field
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engineer. Or, write to Hewlett-Packard, Palo Alto, Cali-
fornia 94304. Europe: 1217 Meyrin-Geneva, Switzeriand.
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WORKING STANDARDS
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HP’s time machine:
it delivers 12 straight hours of recording
at a 200-to-1 signal-to-noise ratio.

At 15/16 ips Hewlett-Packard’s 3960
portable instrumentation recorder gives
you a signal-to-noise ratio of 200 to 1

in FM. On that kind of performance you
can record for over 12 straight hours
without running out of tape—or running
into noise.

A phaselock servo drive and modified
zero loop tape drive assure our out-
standing signal-to-noise ratio.

Add a rugged single casting capstan
assembly, permanently adjusted brakes
and built-in FM calibration facilities
and you're talking about the most

Circle 2 on reader service card

machine per dollar you can buy today.

For just $4285, you gel a complete
four channel quarter inch system with
three electrically switchable speeds and
FM response to 5 kHz. Models recording
in direct to 60 kHz start as low as $3970.

Options include dc/ac inverter for

field recording and a loop adaptor which
also adds to the long-playing capability.
Set the loop size from 5 to 30 feet and
usc it to capture random or aperiodic
events when they happen, whether you're
monitoring the situation or not.

We'd like to demonstrate to you that

HP’s 3960 is the best instrumentation
recorder value on the market — for
vibration and stress analysis, acoustical
testing, oceanographic applications —in
fact any environmentally tough research
situation. Your local HP field engineer
will be glad to set one up for a demo.
Or write Hewlett-Packard, Palo Alto,
California, 94304; Europe: 1217
Meyrin-Geneva, Switzerland.

HEWLETT W PACKARD

MAGNETIC RECORDERS
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A new boss cuts a new groove at RCA

An era ended when the reins passed from
father to son; now Robert Sarnoff plans
initiatives in computers and communications
Roger Kenneth Field,

Electronics staff

Design’s casebook

¥ Capacitors add up
in voltage multiplier

= A staircase and a ramp
yield multiple sawtooths

® Variable d-c input adjusts
pulse width over wide range

Backward step opens up new route

to new products and new markets

Product planning offers lessons to the industry;
by modifying core size to slow a memory and cut
costs, mass production and sales appeal were
achieved

Jack Buckwalter,

Ferroxcube Corp.

In-depth product planning bears fruit

in electronics bowing at IEEE Show
Technical capability doesn't guarantee profit;
knowing who, what, and when to sell counts

Dot matrix display features

inherent scanning ability

Propagating glow discharge from cell to cell
reduces addressing and drive circuitry
William J. Harmon Jr.,

Burroughs Electronic Components

Strobing makes longer LED
alphanumeric displays possible

Time sharing reduces the amount

of addressing and decoding circuitry
needed for light-emitting diode arrays
Howard Borden and Richard Kniss,
Hewlett-Packard Associates

Segmented array simplifies
external address circuitry

Solid state display operates at low
voltage and power; capabilities and
readability are useful for counting
R.T. Gill,

Monsanto Co.
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Good new products: good fortune or good planning?

® Once upon a time, the technologist’s role in product
planning was largely passive. His labors too often were
guided by his interest in phenomena that held a fascina-
tion for him. Or, his labors were constrained and directed
by edict from above. In the latter case, the natural instinct
that leads good engineers to create products that do some-
thing useful was thwarted, or not cultivated,

Today, however, the picture is changing, More and more,
the engineer is finding himself part of a product-planning
team. Now he’s required to cast his vote to help reach de-
cisions that affect the products his company will be making
five or 10 years from now, Thus, despite the quite proper
propensity of the engineer to concern himself largely with
technological matters, he now must consider other factors,
too—factors inherent to the product-planning process. For
example, he- must examine product needs, evaluate his
company’s qualifications, consider new investment required,
and assess the risks of obsolescence for both the proposed
new product and the production equipment needed.

Furthermore, he must try to anticipate how the com-
petition will react, and often will need to consider general
business conditions, long-range national goals, and even po-
litical factors. Some of the considerations will, at times, be
overriding, as in the case of the effects of national goals and
commitments on certain military electronics projects.

Corporate strategy can be another overriding factor. A
company may elect to be the best second source of a par-
ticular product, while another may aim for the leader’s
role. Or a military equipment producer may choose to be
responsive to rfp’s, rather than operate in the synthesis mode
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where it concentrates on unsolicited proposals, working
closely with the customer to jointly define needs.

A sometimes hidden factor in product planning relates
to the enchantment of both customer and supplier with the
psychological aspects of new products. The “fashionable
factor” influences, perhaps unduly, highly technical product
plans, For example, digital techniques enjoy an “in” status.
And customers often expect computers to be built into newer
systems (needed or not, they are often justified on the basis
of “versatility”). Some of the window-dressing injected into
new electronic products add little or nothing to the cost
of the product—it’s comparable to 150-mph speedometers on
family cars, But in other cases, catering to the whims of
customers is expensive (it is sometimes simpler and cheaper
to use a straightforward analog technique instead of using
currently popular digital methods). So product planners must
contend with the demands of potential customers and weigh
them against the realities of cost and performance, .

A product’s lifetime and development cycle time become
more critical planning elements as they get shorter—the cur-
rent trend in the electronics business. Engineers must judge
what percentage of the product lifetime they can allot to the
development time. And they must consider how a suc-
cessful product is phased out when a better one is introduced.

In any event, the day when the engineer could say to
the marketers, “I have a thing that does such and such . . .
can you sell itP” is rapidly passing (though one suspects
that an occasional product will be brought to market via
this route for years to come). Finding homes for innova-
tive products is giving way to a process that, as one product
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Readers Comment )

planner at Ampex describes it, determines first “whether
beasts the size of our traps really exist.” One Hewlett-
Packard manager likens the product planning process to
matching the pickets in a picket fence of ideas to the pickets
in a fence of needs. A technologist at RCA points out (see
p. 96) that SelectaVision came about “not because a guy
was playing around with holograms, but rather because
some guy was looking at new products that were needed—
keeping in mind the pool of available technology—and he
found a match.”

Yet one must recognize that there are both obvious needs
and latent needs; that is, in some cases a market does not
and cannot exist until the product is developed.

Despite the growing trend to formalize product planning,
therc are many paths to successful products. For example,
a case can be made for product development by fallout.
The technique can involve genuine product planning, as
opposed to accident or simple good fortune. Sometimes
product planners even elect to take what appears to be a
step backward in technology utilization in order to take
two forward (see p. 108).

The options available to planners as well as the changing
role of the technologist in product planning prompted Elec-
tronics to conduct a series of forums in seven major cities
across the U.S. last month, in which product planners, plan-
ning executives, and technologists traded ideas. The editors
of Electronics, who served alternatively as coordinators and
devil’s advocates during these forums, are preparing a report
summarizing their findings; it will be published in a forth-
coming issue.—D.C. @
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Tape stiction

To the Editor:

Disappointment best described my feeling
when I read your article about tape stiction
[Jan. 19, p. 46], a problem that has been iden-
tified for well over eight years in the space-
craft recorder business. The characteristics of
stiction were correctly described in the ar-
ticle, but, alas, no solution was offered. With
a multimillion dollar space shot forthcoming,
I thought it would be worthwhile to mention
that a workable solution does exist. The solu-
tion our firm has consistently used involves
four main considerations:

We use the newer hard-faced heads which
typically employ hard-tipped ferrite cores.
If an erase is required, it should also be hard
faced or use sapphire rods to avoid a large
contact area.

Furthermore, it was recognized that a re-
corder must have adequate motor torque mar-
gin to overcome not only minor tape head
stiction (no oxide deposits on the heads) but
also mechanical anomalies that might occur.

In addition, we use only preconditioned
tape which has been properly cleaned of all
debris due to slitting and initial sloughing.

A tape type which is in volume production
is carefully selected and tested, and, then, a
sufficient quantity from the same web is pur-
chased to insure consistent batch conditions.
The variations within the web have proven to
be acceptable if all other conditions are met.

Our company has found that, without ex-
ception when all four recommendations are
religiously followed, no data degradation or
life-limiting form of stiction will occur, even
at upper thermal soaks of 55°C. Mention
should be made that the in-can atmosphere
in all our experience has never been a deter-
mining factor. Typical in-can atmosphere
would be obtainable by a multiple operation,
vacuum purging of all air within the enclo-
sure, and, then, an inert gas such as dry
nitrogen would be introduced along with a
small percentage of heliumn for leak detection.

The remaining moisture that is trapped
within the oxide binder material will eventu-
ally work out to alter the original in-can at-
mosphere conditions. With proper control this
variation in exact moisture content has not
been found to alter appreciably the factors
leading to tape stiction.

Jerry Muench
Odetics Inc.
Anaheim, Calif.

It’s time to check. ..

To the Editor:
With regard to your survey of the Swiss
(continued on p. 6)



28V DTL

POWER
GATE

Problem: Find 28 volt 4-input
DTL power gate immune to
80 volt transients.

Solution: The Siliconix H-100
Dual Power Gate, offers high
AC and DC noise rejection and
operates directly from 28 volt
power supplies.

I

Siliconix H-100

\_

The H-100 was developed for
use with noisy aircraft and ma-
rine power supplies; output
drives 100 mA and sustains 90
volts. Available in TO-86 or
TO-116 packages. Write or call
today for the data sheet on the
Siliconix H-100!

‘Siliconix
incorpaorated

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

electronics market [Dec. 22, 1969,
p- 100], I think it very unlikely
that Ebauches Electronics will pro-
duce 30 million electronic move-
ments per year with 1,200 workers
even though it has invested heavily
in its new production facilities. It
should be noted that the Bulova
Watch Co. has been producing tun-
ing fork watches in Bulova’s Swiss
plants in Bienne and Neuchatel
since 1963. These watches are
made with European components.
Ebauches sA will produce its own
tuning fork watch under a license
agreement with Bulova.

It is also our understanding that
Omega has not taken over Com-
pagnie pour I'Industrie Radio-elec-
trique (CIR), but rather a division
of the Electronic Watch Center
(CEH), which has, in fact, devel-
oped a tuning fork watch similar
to Bulova’s Accutron.

Furthermore, I believe that Phil-
lips is the majority stockholder
(55%) of Fabrication des Semicon-
ducteurs SA (Faselec), and not a
minority one as you state.

Hans Schaller
R&D director,
Bulova Watch Co.
Bienne, Switzerland

. . . on time pieces

To the Editor:

We were astonished to rcad in
your review that our company
(CIR) has been taken over by Louis
Brandt et Frere SA (Omega). We
should like to point out that since
1964, our company name has been
Compagnie Industrielle Radioelec-
trique. Furthermore, while we have
conducted business with the
Omega group, that company has
never been interested in our cap-
ital. It is also erroneous to say that
we were set up by the Horological
Electronics Center. While it is true
that the center does rent labora-
tory space in our factories, it has
no financial interest in CIR.

E. Muller
I’Administrateur-Delegue,
Compagnie Industrielle

Radioelectrique
Berne, Switzerland

= As both Messrs. Schaller and

Muller point out, CIR is not owned
by the Omega group. The Omega
group took over a department, now
known as Elresor SA, which was
formerly part of the Horological
Electronics Center. And, Elresor,
rents space in CIR’s plant at Gals.
As for Philips, it was majority
stockholder in Fasec before it was
reconstituted as Faselec, in which
it is only a minority holder with
Swiss companies together holding
majority interest.

Bad connection

To the Editor:

In the Readers Comment section
of the Jan. 5 issue of Electronics,
Richard McBeth wrote to you ask-
ing where he could obtain a copy
of the specifications which must be
met to connect foreign objects to
a telephone line. You referred him
to FCC Tariff No. 263 of AT&T. I
wrote to the address you listed and
W.E. Albert of AT&T referred me
elsewhere. Mr. Albert, in his reply,
told me in essence that AT&T
couldn’t justify the expense of
printing and distributing FCC tar-
iffs to those of the company’s 7,000
private-line customers who might
request them.

Rather than provide me with the
information, he suggested that
should I wish to purchase any of
AT&T’s tariffs, I should contact
Cooper-Trent Inc., 1130 19th St.,
N.W., Washington, D.C. 20036,
which Mr. Albert belicves holds
an FCC contract to duplicate all
FCC tariff material.

Edward J. Brauner
Chief engineer,
Branco Controls division
Ledex Inc.
Piqua, Ohio
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Now...new, lower capacitance values!

Type 192P PACER
FILMITE ‘F’
CAPACITORS

o Low-cost film capacitors with one-third the size of conventional

tubulars » Eight new low-capacitance values (100 pF thru 390 pF

@ 200V) added to broad range of standard ratings e Special
construction—extended foil sections terminated in metal end caps,

assuring positive contact with every turn of the electrodes o End caps are
also effective moisture barriers o Entire assembly protected by special sleeve
INFORMATION RETRIEVAL NO. 515 of high dielectric strength o Request Engineering Bulletin 20668

45C-0105R1

...need a reliable wirewound resistor?

Specify ACRASIL
PRECISION/POWER
RESISTORS

o Excellent stability and reliability, even under extended load life,
extremely high humidity, and other adverse operating conditions

o Expansion coefficient of silicone coating is closely matched to that of
ceramic base to insure against damage to resistance winding

o Coating provides exceptional protection against moisture, shock,
vibration, fungus e Available with standard and non-inductive windings
e Resistance tolerances as close as +0.05% o Request Engineering
INFORMATION RETRIEVAL NO. 516 Bulletins 7450A and 7450.1

4SR-8118R2

For Engineering Bulletins as noted above, write to:

Technical Literature Service, Sprague Electric Co., 35 9
Marshall Street, North Adams, Massachusetts 01247, s p n n G U E

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

*Sorague’ and " (@’ are regi [{ of the §i Electric Co,
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WANG LABORATORIES, INC.
Dept. 8C1,836 North St., Tewksbury, Mass, 01876
Tel, (617) 851-7311

[ Please send more information on the 3300, I want to know
how much it can help me in the final analysis.

] Please send a price quotationona user system.
NAME/TITLE

ORGANIZATION

ADDRESS

CITY

WANG’S NEW 3300

The First “BASIC”
Time Sharing System
Under$20,000

The 3300 is a time sharing mini-computer system for only
14 the cost of subscription services or other in-house time
sharing systems. That, in itself, is very therapeutic.

And any anxieties about communicating with a computer
can be eliminated by BASIC. The popular conversational
language, ideal for beginners and experts alike. It’s simple
to get involved with a 3300. Begin a system with just one
terminal if you like, Then add hardware as needed to
accommodate up to 16 users, or to broaden system
capability. It’s truly w ANG

mind expanding.

LABORATORIES, INC.




Who’s Who in this issue

—-—. B m»

Kniss

Harmon

Efficiency expert is a title that could apply to William J.
Harmon ]Jr., author of the article that starts on page 120.
An applications engineer with Burroughs’ Electronics
Components division, his job was to design the efficient
means of addressing and driving display cells described.
The display itself was developed by George Holz and
James Ogle, while George Kupsky was responsible for
the overall panel design,

Enthusiasm is a strong point with Roger Kenneth Field,
special projects editor, who is the author of the article
on the future plans of the RCA Corp. starting on page 88.
He tackled it with the same zeal he applied to the
special report on communications [Electronics, Nov. 24,
1969, page 73]. Not to be outdone, Electronics staffers
George Weiss, James Brinton, and Owen Doyle provided
their maximum efforts for the IEEE Show product-
planning feature beginning on page 112.

-~ Circle 8 on reader service card

A pair of contributions went into
the economical display described
in the article that begins on page
126, with Howard C. Borden doing
the circuit development and Rich-
ard D. Kniss contributing his
knowledge of applications. Borden,
a four-year veteran at Hewlett-
Packard Associates, is a senior dis-
play scientist with a long, varied
carecer in electro-optical R&D, in-
cluding tours of duty at Stanford
Research Institute and Fairchild
Semiconductor. Kniss has been

with H-P since 1968. He has han-
dled internal sales and was a sales
engineer for the eastern region.
Now he is in charge of display
product marketing,

Borden

Y

Buckwalter

Marketing and memories make a perfect pair of
interests for Jack Buckwalter, who wrote the article
beginning on page 108. He’s product marketing
chief at Ferroxcube Systems and worked at Barn-
hill Associates Sperry-Utah, and Bell Labs.

Gill

A five-year veteran of Monsanto Co., Richard T.
Gill, author of the article that begins on page 132,
has made light-emitting diodes his consuming inter-
est. Gill now is working on schemes for zero sup-
pression and decimal-point positioning,



CRT Tubes—buy the components and build the display system you need. CRT Terminals—buy the full-scale system and get more than you need.

Minimum Maximum

10 Electronics | March 2, 1970



HCCOUNT NUMBER: 1438 STATUS: ARA
MODEL

*NGL x0LD BRIGK

APPLIED DIGITAL DATA SYSTEMS INC

New CRT Readout—buy exactly what you need and pay less to get it.
O t.

Announcing the MRD-200—a new, low-cost way to
display alphanumeric data using TV monitors.

Now there's a practical way to read out alphanumeric
data from computers, keyboards, magnetic tapes

or any other sequential source.

The MRD-200 accepts ASCII data, stores it in its own
memory, converts it to a composite video signal
and displays it on any 525-line TV monitor. In from 32
to 1024 character
positions in 1, 2, 4, 8,
or 16 lines with either
32 or 64 characters per
line. Data may be
displayed on any number of monitors at any number
of locations with just a single coaxial cable.

Cost for an MRD-200, not including monitors, starts
at $1250.

Control features let you advance to any line or
character position, blink any character or combination
of characters on and off, use a cursor symbol for
tracking the location of the next character, and erase
all or part of the screen.

The MRD is also available in other configurations.
The MRD-500, for example, can read as well as write,
and has random access capability. Thus,

it's ideal for custom-designed display systems.

Electronics | March 2, 1970

So if you have an alphanumeric display problem in
process control, test equipment, data acquisition,
computer consoles or data transcriber displays,
you no longer have to go to extremes.

Now there’s a happy medium,

From the company that spe-

cializes in innovative data

communications systéems.  Aapplied Digital Data Systems, Inc.

Mr. Richard Kaufman, Dept. 18
Applied Digital Data Systems, Inc.
89 Marcus Boulevard
Hauppauge, New York 11787

Please send moreinformation aboutthe MRD-200.

Name

e

Company

Address
City.
State Zip

e T T T T T T T T T T T T T T
e S ——

— et — —— ———— — — — . e e e e e e St e

[
—
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Gates

DM800ON (SN7400N)
DMB8001IN (SN7401N)
DMB8002N (SN7402N)
DMB8003N (SN7403N)
DM8004N (SN7404N)
DMB8005N (SN7405N)
DM8010N (SN7410N)
DMB8020N (SN7420N)
DMB8030N (SN7430N)
DM8040N (SN7440N)
DM8050N (SN7450N)
DM8051N (SN7451N)
DM8033N (SN7453N)
DM8054N (SN7454N)
DMB8060N (SN7460N)
DM8086N (SN7486N)

Flip Flops

DM8540N (SN7472N
DM8301N (SN7473N
DMB8500N (SN7476N
DM8510N (SN7474N

— — N

Counters

DM8530N (SN7490N)
DM8532N (SN7492N)
DM8533N (SN7493N)
DMB8560N (SN74192N)
DM8563N (SN74193N)

Decoders
DM8840N (SN7441AN)
DM8842N (SN7442N)

Miscellaneous

DM8550N (SN7475N)
DM8283N (SN7483N)
DM8850N (SN74122N)

Spec-for-spec.

Pin-for-pin.

Equal

Quad 2-Input NAND gate

Quad 2-Input NAND gate (Open Collector)

Quad 2-Input NOR gate

Quad 2-Input NAND gate (Open Collector)

Hex inverter

Hex inverter (Open Collector)

Triple 3-Input NAND gate

Dual 4-Input NAND gate

Eight-Input NAND gate

Dual 4-Input buffer

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

Dual 4-Input expander

Quad Exclusive-OR-gate

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

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

BCD to decimal nixie driver
BCD to decimal decoder

Quad latch
4 Bit Adder
9601-type one shot multivibrator

Second source on all popular 74N.
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Opportunity

FOUR BIT COMPARATOR

MSB
WORD —]
A —_—
SB1 B3
DM8200 OUTPUTS
y
MsB | Y
WORD —] OUTPUT
B — XY
LSB ::;BTIT
>B 1]0
STROBE— A<B 0l1

EIGHT CHANNEL MULTIPLEX SWITCH

DATA ™7 DM8210
Ll = — OUTPUT

DATA LINE SELECTION

PARITY GENERATOR/CHECKER

bM8220 X PARITY

INPUTS — OUTPUT

FPITPrrEP

PARITY CONTROL, P

X=ADBRCHODEDFHCIDHHDP

|

MODULO N FREQUENCY DIVIDER
I-—OUTPUT.—: INPUT FRNEQUENCY

FREQUENCY TO NEXT
INPUT — DM8520 I~ STAGE
PRESET —

COUNT CONTROL INPUTS

DECADE UP DOWN COUNTER

QUTPUTS
I Y
COUNT UP— — CARRY
COUNT DOWN— DM 8560 — BORROW
cLean—
LOAD

Al sl o ol
INPUTS

HEXIDECIMAL UP DOWN COUNTER

OUTPUTS
o I

COUNTUP— F—CARRY
COUNT DOWN — DM8563 —BORROW
(TO NEXT
HAh STAGE)
LOAD —

al el ol
INPUTS

EIGHT BIT SERIAL IN/PARALLEL OUT REGISTER
DATA QUTPUT LINES

[T

SERIAL DM8570

DATA
INPUTS =D—

CLEAR—

CLOCK——,

EIGHT BIT PARALLEL IN/SERIAL OUT REGISTER

SERIAL
ATA —
e Q pataoutPuTs
DM8530 —Q
CLOCK INHIBIT
CLOCK

[TITTTTI

DATA INPUT LINES
LOAD

These exclusive National TTL MSI circuits offer designers increased opportunities for cireuit savings

in design time. lhoard space and costs. Write or call for your free TTL Spee Guide. TTL Cross Refer-

ence Guide. and TTL Performance Tables. National Semiconductor. 2900 Semiconductor Drive. Santa

Clara. California 95051 (408) 732-5000 TWX: 910-339-9240 Cable: NATSEMICON Telex: 346-353
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TRYGON
power

supplies
dre...

the triple output
space-savers...

m Takes the place of 3 separate power
supplies for IC applications,
sequencing, data processing,
computer peripherals, and OEM
applications. Compact size — only
5" x 8" x 10",

Multiple Outputs: +3.2 to +5.5VDC
at6A; +10to +26VDC at 1.8A;
—5to —16VDC at 1.5A.

Special Control Circuits: “S" option
provides internal sequencing. QM501
accessory incorporates full output
monitoring.

Rapid Delivery: Standard off-the-shelf
delivery solves your lead time
problems.

High Reliability: 0.05% Regulation,
2mV Ripple, 0.05% Stability,
Overvoltage Protection standard on IC
output, optional on other outputs.

Low Cost: Economical — only $245 in
small quantities and very much
lower in larger OEM quantities.

Rack adaptable with other Trygon
Systems/OEM power supplies —
Liberator Sub-Rack and TPS Series,
for full systems versatility.

Write or call today for our new 16-page New
Product Supplement $1169 and select your
power supplies for immediate delivery.

T TRYGON POWER SUPPLIES

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

Trygon GmbH 8 Munchen 60, Haidelweg 20, Germany
Prices slightly higher in Europe.
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Johnson and Siegal

The team of Robert Johnson and
Bernie Siegal has been together for
about three-and-a-half years, first
at Hewlett-Packard Associates,
then at Microwave Associates
(West), and now at Siliconix. Their
specialty: solid state microwave
devices. Their goal: to develop for
Siliconix a line of microwave semi-
conductors for the commercial
communications market, as well as
for the military. 4

According to Johnson, whose
title is microwave product manager,
the first device will be field effect
transistors intended as mixers and
high-gain low-noise amplifiers.
Typical specifications will be a
noise figure of 3 decibels at 1 giga-
hertz, Also coming is a line of
multiplier snap varactors. One
group will be specified at 10 to
12 watts at 2 Ghz, and another at
1 watt at X band. Also in the works
is a new device that Siliconix calls
a binary varactor—a replacement
for p-i-n diodes in phased array
radars. Bipolar microwave trans-
istors are also planned.

Four directions, Siegal, who is
the marketing manager for special
products—and who also handles
applications for the microwave
products—says that there are four
sectors in the microwave area that
are growing rapidly: communica-
tion, commercial avionics, nongov-
ernment satellite communication,
and private, closed communications
systems such as cable television.
“And for all of these to come
about,” says Siegal, “the cost of

microwave systems has to come
down.” Why are microwave prod-
ucts expensive? Siegal says, “It
has been a problem of overspeci-
fying on the part of the user, and
overperfection on the part of the
vendor.”

Siegal says Siliconix is deter-
mined to become “a complete
microwave device shopping center
—we will supply all microwave
markets at reasonable costs. All we
ask is that our customers don’t
overspecify their needs, because if
they do, they won’t get the most
economical product.” As for the
vendor problem of overprotection,
Johnson says that “In the 1960’s,
the microwave market was shackled
by the concept of its being a
highly technical art, and produc-
tion-oriented people couldn’t get

- their hands on the devices to try

to mass-produce them. But the
"70°’s will see people without this
preconceived notion taking charge
—like Atalla did at Fairchild, We
are going to do the same thing
here at Siliconix.”

How would you like to feel respon-
sible for getting the U.S, Navy the
ships it needs? That’s the load on
William V. Goodwin’s shoulders—
he’s manager of RCA’s Aegis pro-
gram, a highly classified effort to
develop a major defensive missile
system for the projected DXGN, a
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Universal Counter and Timer
Fully Programmable
Field Replaceable ICs

Signal Level Indicators

% NOW! THE NEW 6401A WITH 10NSEC TIM AND PERIOD MODES...$1875.

Beckmane®

Place your order for the Model 6401 with your local Beckman representative:

Barnhill Associates * Denver, (303) 934-5505 - Albuquerque, (505) 265-7766 + Phoenix, (602) 263-1250 + Houston, (713) 621-0040 - Richardson,
(214) 231-2573 - Salt Lake City, (801) 487-1327 * BCS Associates, Inc. * Orlando, (305) 843-1510 « Greensboro, (919) 273-1918 + Huntsville, (205)
881-6220 + Williamsburg, (707) 229-6198 - Plantation, Fla., (305) 584-7556 * Burlingame Associates, Ltd. - Mount Vernon, (914) 664-7530 + New
York City area, (212) 933-5555 * Rockville, (301) 427-1255 + Bala Cynwyd, (215) 835-2080 * Syracuse, (315) 454-2408 « New York State, Enterprisc
9-6400 * Moxon Electronics * Los Angeles, (213) 272-9311 - Sunnyvale, (415) 734-4352 + San Diego, (714) 274-6525 « Pivan Engineering + Chicago,
(312) 539-4838 * Cedar Rapids, (319) 365-6635 * Mission, Kansas, (913) 722-1030 * Indianapolis, (317) 253-1681 + St. Louis,(314) 872-8424 + Minne-
apolis, (612) 537-4501 + Brookficld, (414) 786-1940 * Scatronics, Inc. * Secattle, (206) 767-4330 * S. Sterling Company * Cleveland, (216) 442-8080 -
Pittsburgh, (412) 922-5720  Dayton, (513) 298-7573 « Southfield, (313) 357-3700 * Yewell Electronic Sales, Inc. * Lexington, (617) 861-8620 * Easton,
(203) 261-2241 * Beckman Instruments, Inc., Electronic Instruments Division, Richmond Operations, (415) 526-7730

INTERNATIONAL SUBSIDIARIES: AMSTERDAM; CAPE TOWN; GENEVA; GLENROTHES, SCOTLAND; LONDON; MEXICO CITY; MUNICH; PARIS; STOCKHOLM; TOKYO; VIENNA
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System Components
From Systems Pros

The next best thing to letting REDCOR design and
deliver your on-line real-time system is to do it yourself

.. using REDCOR computers, components and sub-
systems. We’re true professionals in the systems business
and know how to make life easier for the systems de-
signer. For example, if you're designing a high speed,
low level data acquisition system, a REDCOR Model
725 low-level multiplexer analog-to-digital conversion
system is a good place to start. It accepts and amplifies
up to 128 channels of differential low-level data at
typically less than $85.00 per channel! Completely
modular, the 725 needs only 7 inches of panel space in
a 19” rack. It multiplexes and digitizes three-wire ana-
log inputs ranging from ==10mv to ==500mv full scale.
The 725 is only one of REDCOR’s full line of com-
patible system components — from comparators to com-
puters. If you have a systems problem, let a REDCOR
Systems Pro find the solution . . . providing everything
from off-the-shelf components to a “one source, one
responsibility” commitment.

[i] repcor corpPoRATION
m Telephone: (213) 348-5892

See us at IEEE
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Who’s Who in electronics

Goodwin

new class of nuclear frigates. His
reasoning: since the ships will cost
more than the weapon system, the
Navy simply won’t fund the ships
if Aegis isn’t ready by 1975; to this
end, RCA has a $253 million con-
tract,

Putting it up. Goodwin and RCA
apparently weren’t alone in their
determination. The other two com-
petitors for Aegis—Boeing and Gen-
eral Dynamics—invested consider-
able money beyond that furnished
by the government to come up with
extraordinarily detailed specifica-
tions—not, as Goodwin says, merely
design goals based on brochures
and emotion. In fact, to make cer-
tain that every dollar invested in
the program does its job, the Navy
negotiated with three competitors
after bids were submitted last April
until RCA won the contract at the
end of the year.

As for the technology destined to
go into Aegis—which is to protect
the fleet against air attacks and air-
to-surface intruders—the word is
“low risk.” Goodwin says, a bit
wistfully:

“High-powered solid state micro-
wave devices would be good to
have because in the Aegis world
we're talking about phased-array
radar whose radiated power will be
in the thousands of kilowatts. But
we're talking about many units per
phased array, meaning packaging
and heat-dissipation problems.

“But solid state isn’t the way
we're going—we’re committed to a
shipbuilding program, and that
means using the best we have at
present. The technology now is
confined to power-generating de-
vices like cross-field amplifiers.”
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Big or little, one channe! or two, FM or AM, square,
triangular, sine or swept, the new family of Datapulse
function generators makes better waves. What's more,
we've put a couple of new ideas to work in the design
so that you get more \\.ULUMfor your $$8.

The little beauty on top, the Datapulse Model 401, sells
for only $395 and gives you a dial accuracy of one per-
cent (that's about twice as good as the competition).
Frequency is 0.02 Hz to 2 MHz, and sine distortion

is only 0.25
- - audio range.

Square-wave
rise time is a

Datapulse
is making
waves.

fast 40 nanoseconds. To handle low levels, we give you
80 db dynamic amplitude range.

You can field calibrate the 401 with a screwdriver, and we
give you a calibrated 1V p-p square wave out for scope
work. A switchable 40 db attenuator and your choice of
50 or 600 ohms output impedence further simplifies your
life. You get 1000:1 voltage control, too.

The other unit, the one with all the buttons, bells and
whistles, is the elegant and sophisticated Mode! 410. It
takes up where the 401 leaves off.

Frequency is 0.0002 Hz to 2 MHz. Dial accuracy is 1%.
Uniquely among function generators, the 410 allows you
to both AM and FM outputs for an extra dimension in

wave generation. A built-in triggerable sweep generator
gives complete flexibility using either or both of the
independently controllable 40V p-p output channels
to generate sine, square, triangle, sawtooth, and

swept waves. Price is a modest $995.

To arrange a demonstration or obtain more data,
contact your local S-D man. Or address Datapulse
Division, Systron-Donner Corporation, 10150 W.
Jefferson Blvd., Culver City, California 90230. Phone
(213) 836-6100.

DATAPULSE
DIVISI ON

SYSTRON ei;} DONNER
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OMRON and the’70s.
Showing off again.

It’s IEEE showtime again. Last year, Omron’s extraordinary
magnetic-card vending systems had their debut. Rave notices.
Now they're in use from coast to coast. This year, you'll find
an extravaganza of precision control components plus a new
magnetic input switch that's something else.

And if you ask, you’ll be told (in fluent English) how our
unique R&D system made us Japan’s and the world’s largest
multi-controls specialist. The project-integrating Omron R&D
system is freely adapted from MIL-Q5923C and abbreviates
as PESIC.

Combining it with our talented young engineering brains
has resulted in a full width range of components unequaled
for quality and straight ingenuity of design. And where
required, each control carries UL, CSA, SEC and SECV
international authorization.

Roll up and see them at the Omron booth. Reservations
are not necessary.

IEEE Show booth No. 3B-40, 42

Components, Control Devices, Systems. An original world of electronics.

Xtlo| M omrON

OMRON TATEIS! ELECTRONICS CO.

SALES OFFICE/Toa Bidg., 6, Yonban-cho, Chiyoda-ku, Tokyo, Japan

Phone (265) 4611 Telex 232-2179 Cable Address OMRONELCO TOKYO
OVERSEAS DISTRIBUTORS: @ AUSTRALIA/H.Rowe & Co,, Pty., Ltd.

@ AUSTRIA/Carlo Gavazzi-Billman G.m.b.H. @ ITALY/Carlo Gavazzi S.p.A.

@ BELGIUM/Carlo Gavazzi Belgium s.a. @ ENGLAND/Keyswitch Relays Ltd.

@ FORMOSA/kai Nan Trading Co., Ltd./Sheng Ching Trading Co., Ltd. *

@ FRANCE/Billman-Carlo Gavazzi S.A.R.L.

@ HOLLAND/Carlo Gavazzi-Billman Nederland N.V.

@ SPAIN/Carlo Gavazzi-Reguladores Billman s.a. @ MEXICO/Schultz Y Cia., S.A.
@ SWEDEN/Billman Regulator ab. @ SWITZERLAND/Carlo Gavazzi-Billman AG.
@ U.S.A./Sigma Instruments Inc. @ SOUTH AFRICA/P.J.Yelland & Co. {Pty) Ltd.
@ WEST GERMANY/Carlo Gavazzi-Billman Industriezulieferung G.m.b.H.




When you're really serious
about MSI family planning,

To make a Quad Latch that} ;
: you have to get serious about
both R/S and D compatible, MSI £ ge'ypl Ous

Fairchild’s new MSL9314 Quad Latch is a versatile,
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when minimum package count.
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Distributor has complete specs
on both M1 devices.
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Fairchild’s MSI family plan started with the 9300 Series. Highly versatile,
highly compatible devices in seven functional categories: Registers.
Decoders and demultiplexers. Counters. Multiplexers. Encoders.
Operators. Latches. A minimum number of devices that do a maximum
number of things. (Like a register that shifts, counts, stores and converts.)
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you don' stop at one family

Now Fairchild has a new family. Low power MSI. The 9200 Series.

All the versatility of the 9300s at 1/4 the power. But low power doesn’t

mean low speed. Fairchild’s new family operates at 5MHz —ideal for

military, avionics and industrial low-power, minimum-space applications.
The 9200 family typically features 2mw/gate with 20nsec/gate

delay for the optimum trade-off between speed and power. Devices come in

both DIPs and Flatpaks. The first six of the economical low-power

devices are already in inventory. You can get them today

at any Fairchild Distributor.

Here are the first six:

9200—4-Bit Register

9208 —Dual 4-Bit Latch

9209 — Dual 4-Bit Digital
Multiplexer

9211 - 1'Of‘16 DeCOdeI‘ OPERATORS
9212 —8-Input Digital
Multiplexer

DECODERS AND
DEMULTIPLEXERS

o .
ENCODERS

LATCHES

9228 — Dual 8-Bit
Shift Register

MULTIPLEXERS

- -

S ]}
FAIRCHILD
=———
SEMICONOUCTOR

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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EUTECTIC
PREFORMS

for semiconductor assembly

with quality service to
match quality products

CRM makes perfect preforms of
eutectic alloys of Gold-Tin, Gold-
Silicon, and Gold-Germanium.
CRM preforms can help you to
produce perfect ICs, hybrids,
transistors, and diodes. Quality is
controlled from the ingot on, in-
cluding not only standard tests,
but also checks of foil surface
finish and flow characteristics.
The extensive die inventory at
CRM makes most preforms avail-
able without delay and without a
tooling charge.

CRM will meet your strictest
specifications.

CRM delivers what it promises.
CRM delivers on TIME.

Call or write CRM for a quotation
on your preforms or the CRM cat-
alog with a list of over 300 stock
dies.

CONSOLIDATED
REACTIVE
METALS, INC.

a Division of CONSOLIDATED REFINING CO. Inc.
110 Hoyt Avenue, Mamaroneck, N.Y. 10543
Tel: (914) 698-2300 [0 TWX 710-566-1112
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Meetings

Amid the blossoms in the capital

Engineers seeking signs of spring
in Washington, D.C., will find two
budding perennials following on
the heels of the capital’s famed
Cherry Blossom Festival in mid-
April. The first of these will be
the Federal Aviation Administra-
tion’s second annual government-
industry National Aviation System
Planning Review Conference; the
second will be the IEEE’s second
annual International Geoscience
Electronics Symposium. The meet-
ings will be held April 14-19.

At the FAA conference, Secretary
of Transportation John A. Volpe
will unveil the agency’s $2.5 billion
procurement plans for electronics
systems in the 1970’s to hasten the
lagging development of the nation’s
airports and airways. FAA admin-
istrator John H. Shaffer says that
the meeting will give aircraft and
avionics company officials “an op-
portunity to shape the plans and
policies which affect it most di-
rectly” by participating in sem-
inars, where issues relating to the
policies and plans for the national
aviation system will be discussed.

Sorting them out. Highlighting
the 14 sessions at the four-day
meeting will be discussions of
balancing the Department of Trans-
portation’s air traffic control rec-
ommendations for expansion of
the present system, with the Air
Transport Association’s proposal
for a new concept relying on air-
derived data transmitted via data
link to ground controllers and auto-
mated ground systems. A third plan
for satellite use in ATC for data
acquisition, navigation, and com-
munications will also be considered
in the session. New-generation in-
strument landing systems are
scheduled for another session treat-
ing the issue of microwave scan-
ning beam techniques, the balance
between ground and airborne hard-
ware, related costs, and compati-
bility with existing systems to per-
mit an evolutionary transition,

Environmental pollution will take
up two sessions of the IEEE sym-
posium as well as provide the sub-
stance for a banquet speech by

Sen., Warren G. Magnuson (D.,
Wash.)

On Thursday afternoon, April 16,
William Lear, president of Lear
Enterprises Inc. of Stead, Nev.,
who recently gave up developing
a new steam car to cut air pollu-
tion, will discuss “Reduction of
Auto Environmental Pollution.” On
Friday moming, April 17, two of-
ficials of the Permutit Corp. of
Monmouth, N.J., John Anderson
and Charles Weiss, will tell how
the electronics industry can help
with “Clean Water and Pollution
Control.” Later Friday afternoon,
a panel will wrap up the “Causes,
Cures, and Cost of Pollution.”
Senator Magnuson will outline
“The Government’s Role in En-
vironmental Protection.”

Generally, the symposium spon-
sored by the geoscience electronics
group of the IEEE will review the
current status of techniques poten-
tially applicable to the exploration
and exploitation of land, sea, air,
and space. Both the technical
papers and the educational exhibits
will focus on advancements in tech-
niques and in the state-of-the-art
hardware for measuring geophys-
ical parameters within the previous
year.

For further information on the FAA Confer-
ence contact the Office of Public Affairs

(Pa-10) FAA/DOT, 800 Independence Ave.
S.W., Washington, D.C. 20590.

For details of the IEEE symposium contact
Michae! L. Sims, National Oceanographic In-
strumentation Center, Building 160, Navy
Yard, Washington, D.C. 20390.

Calendar

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,

(Continued on p. 24)
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the
systematic
solution

Whether you need a complete dynamic test system or the ideal components to integrate with your present
system, look no further. E-H Research Laboratories, Inc. and its subsidiary, Automated Measurements Cor-
poration, offer you the perfect solution.

For example, the E-H 1139/1420 programmable timing unit and pulse driver combination is a new genera-
tion in pulse instruments that fits the needs of any systems designer. These two rack-mounted units are so
completely programmable that there are no front-panel knobs to twist. They're ideal for any systems appli-
cations requiring pulses from 1kHz to 10MHz. And they offer the designer such features as complete wave-
form control, with programmable width and delay from 10ns to 100us, amplitude from +3V to +10V with
programmable attenuation from X1 to X40 and rise and fall times programmable from 5ns to 13ys.

The perfect mate to the E-H 1139/1420 is the AMC Model 1000 Waveform Analyzer. The AMC 1000 was de-
signed specifically for programmed systems application. It combines in one compact box the functions of
sampling oscilloscope, digital counter and digital voltmeter to provide time and voltage measurements of
sampled waveforms. The AMC 1000 is the most advanced instrument of its kind, with features including
+1% time measurements all ranges, fastest -measurement rates, 10 remote sampling channels, all solid-
state construction, serial-by-character or parallel programming, built-in program memories, stored BCD out-
puts, built-in floating DVM, and digital readout.

This is just a sample of the broad line of E-H and AMC equipment available from your E-H representative. He
can offer you a complete system or the most advanced components to give you the systematic solution to
your problems today. And tomorrow.

([EH) E-H RESEARCH LABORATORIES, INC.

515 Eleventh Street * Box 1289, Oakland, Cailifornia 94604 * Phone: (415) 834-3030 - TWX 910-366-7258
In Europe: E-H Research Laboratories (Ned) N.V., Box 1018, Eindhoven, The Netherlands, Telex 51116
In Japan: Iwatsu Electric Company, Ltd., 7-41, 1-Chome Kugayama Suginami-Ku, Tokyo 167, Japan
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Victoreen's rare
specimen!

Our MOX-1125. A rare specimen made only by Victoreen. With
rare qualities in the 1-10,000 Megohm range. Rated at |.00W
@70°C. 5,000 volts maximum. Yet it's just .130” in diameter by
[.175" long.

It's one of Victoreen's Mastermox metal oxide glaze resistors. About
one-half the size of competitive resistors of similar power handling
capacity.

All Mastermox resistors are rare performers. Excellent stability: As
little as 19, drift under full load in 2000 hours — with more than 40
watts power dissipation per cubic inch. +0.59%, tolerance. 10K ohms
to 10,000 Megohms resistance range. Voltage and temperature
cycling leaves no permanent effect. And Mastermox stays potent
on the shelf — less than 0.1, drift per year.

Get Mastermox. Rare resistor performance.

Power *Mox.

Resistonce Roting Oper. Length Diometer
Model Ronge @ 70°C Volts Inches Inches
MOX-400 ) - 2500 megs 25W 1,000V .420+-.050 130+ .010
MOX-750 1 - 5000 megs 50w 2,000V 790+ 050 1303010
MOX-1125 1 . 10000 megs 1.00W 5.000V 1,175+ .040 .130+.010
MOX-1 10K - 500 megs 2.50W 7,500V 1.062 +.060 2843010
MOX-2 20K - 1000 megs 5.00W 15,000V 2.062+ 060 284+ 010
MOX-3 30K - 1500 megs 7.50wW 22,500V 3.062+-.060 284+ 010
MOX-4 40K - 2000 megs 10.00W 30,000V 4,062+ .060 284+ 010
MOX.-5 50K - 2500 megs 12.50W 37,500V 5.062+.060 .284+ 010

*Applicable obove critical resistonce. Moximum operating temperoture, 220°C. Encopsulotion: Si Con-
formol. Additionol technical doto in folder form ovoilable upon request. Or telephone: (216) 795-8200.

rrars termma

DMA 532

VICTOREEN INSTRUMENT DIVISION

10101 WOOOLANO AVENUE - CLEVELANO, OHIO 44104
EURDPE: ARNDALE HOUSE, THE PRECINCT, EGHAM, SURREY, ENGLAND » TEL: EGHAM 4887

VICTOREEN
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IEE; University of Edinburgh, Scotland,
March 17-20, 1970.

International Convention, IEEE; New
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 Ciub,
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, |EEE;
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;

(Continued on p. 26)
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Clean as a hound’s tooth ain’t clean enough...

i

If unagressive cleaners are using more bark
than bite on your product, you can be doggone
sure of one thing. Product reliability needs

Branson Ultrasonic Cleaning

Any product that can be placed in a tank

can be cleaned or degreased consummately
preparatory to plating, painting or finishing

by Branson’s ultrasonic cleaning systems.
Every part of the part, every crevice and cranny
is flushed clean by millions of

imploding bubbles generated ultrasonically.
For mechanical or cosmetic cleaning

to insure product reliability, Branson has a
capacity from a quart to a vat full.

Come clean. Are you hounded by doubt now?
Branson Instruments Co.

a subsidiary of Smith Kline & French Laboratories
Progress Drive, Stamford, Connecticut 06904

Pin-sized microcircuit

by Signetics Corp.

cleaned absolutely by

Circle 25 on reader service card Branson ultrasonics.




If you
mus
measure

i

Siz
THIS FREE
TORQUE WATCH®
GAUGE SELECTOR
CHART and CATALOG

from WATERS

World's foremost producer of
sensitive torque measuring instruments

Get this unique guide for selecting the exact torque measuring
gauge for your specific requirement.

Waters produces 40 separate low range torque measuring
devices — static and dynamic — for measuring static torque
from 0.003 to 200 oz. in.; for measuring dynamic torque from

5 to 500 oz. in. Available with calibration in English or Metric
Units. Whether you test for production, quality control or
development, only Waters can assure you the sensitivity,
precision and instant readout you need in measuring any

force, effort or strain.
VAA

WATERS MANUFACTURING, INC.

WAYLAND, MASSACHUSETTS 01778

Write today for your FREE Waters
Torque Watch Gauge Selector Chart
and Catalog.
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Meetings

(Continued from p. 24)

National Bureau of Standards,
Washington, May 4-6, 1970.

Aerospace Power Conditioning Special-
ists Conference, |IEEE; Royal Pines Mo-
tel, NASA, Greenbelt, Md., April 20-21.
Industrial and Commercial Power Sys-
tems and Electric Space Heating & Air
Conditioning Joint Technical Confer-
ence, |[EEE; Jack Tar Hotel, San Fran-
cisco, May 4-7.

Safety in Research and Development,
National Safety Council and the
American Society of Safety Engineers;
Cambridge, Mass., May 4-5.

National Appliance Technical
Conference, IEEE; Leland Motor Hotel,
Mansfield, Ohio, May 5-6, 1970.

Spring Joint Computer Conference,
IEEE; Convention Hall, Atlantic City,
N.J., May 5-7.

Midwest Symposium on Circuit Theory,
IEEE and the University of Minnesota;
University of Minnesota, Minneapolis,
May 7-8.

Aerospace Instrumentation Symposium,
Instrument Society of America;
Washington Plaza Hotel, Seattle,

May 11-13.

International Microwave Symposium,
IEEE; Newporter Inn, Newport Beach,
Calif., May 11-14.

Electronic Components Conference,
IEEE and the Electronic industries
Association; Statler-Hilton Hotel,
Washington, May 13-15.

Short courses

Computer-Aided Automation—The
Evolution of, Department of
Engineering, University Extension;
University of Wisconsin, May 5-6. $70
fee.

Eighth Annual Seminar on Solid State,
Department of Engineering, University
Extension; University of Wisconsin,
May 12-13. $70 fee.

Research and Development,
Department of Engineering, University
Extension; University of Wisconsin,
May 14-15. $70 fee.

Laser Fundamentals and

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

System Engineering, Engineering and
Physical Sciences Extension; University

(Continued on p. 28)
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Would the engineer who asked us to design a
marking system to serialize on an electronic
praying mantis, please call (603) 352-1130.

It's ready.

If for some strange reason you're not making
electronic praying mantises, how about your
transistors, IC’'s, SCR’s, diodes, thyristors or
whatever. We can handle those, too.

We've got the systems, typefaces, inks,
supplies and services to mark whatever
you make, and mark it right.

Our problem-solver booklet
will tell you more about us.

Write for it now.

(before you

g

4 MARKEM.
Markem Corporati
See us at the IEEE Show, 305 Congross s”fe’;
Booth 1E14 — 1E18 Keene, N. H. 03431
“»

International Offices: Markem Europa N.V. Schiphol Oost, Holland; Markem U.K. Ltd, Rugby, Warwickshire, England
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Crisp Bacon
in 90 Seconds

with INTERNATIONAL’'S
MICROWAVE OVEN

The cuIinqry wo_nder of space age cooking moves to your
kitchen with this new International countertop oven that
cooks with radar-spawned microwave power,

People on the go will welcome an oven that makes cooking
chores a pleasure. Imagine a “‘piping hot” TV dinner (frozen)
in 3%2 minutes™ instead of 20 to 50 minutes. Bake a potato
in 5 minutes instead of 60 minutes. Warm a chilled baby
bottle in 60 seconds. Fry crisp bacon in 90 seconds on a
paper plate. Great for those leftovers.

Intg(national Microwave Oven is truly remarkable. No more
waiting for the oven to reach cooking temperature.

Countertop designed for the home, mobile home, or the
galley on your boat. No special wiring required. Works on
115 vac house circuit. $695.00

Available direct from International or through
your local appliance dealer.

*Times listed are approximate and vary with size of item.

Write for folder

INTERNATIONAL

CRYSTAL MFG. CO, INC.
10 NO. LEE ® OKLA. CITY, OKLA. 73102
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Meetings
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of California at Los Angeles, April
20-24. $285 fee.

Electrical Engineering Refresher,
Department of Engineering, University
Extension; University of Wisconsin,
April 23-25. $50 fee.

Systems Engineering Management,
Engineering and Physical Sciences
Extension; University of California at
Los Angeles, April 27-May 1. $285 fee.

Modern Filter Synthesis Techniques,
University Extension; Boelter Hall,
Room 4442, University of California
at Los Angeles, April 27-May 1.
$285 fee.

Call for papers

Symposium on switching and

Automata Theory, IEEE; Santa Monica
Calif., Oct. 28-30. May 15 is deadline
for submission of abstracts to Professor
Peter Weiner, Department of

Computer Science, Dunham Laboratory,
Yale University, New Haven, Conn,
06520.

Conference on Engineering in Medicine
and Biology, Alliance for Engineering
in Medicine and Biology; Nov. 15-19.
June 1 is deadline for submission of
abstracts to William T. Maloney,
Conference Coordinator, 1970 ACEMB,
6 Beacon St., Suite 620, Boston,

Mass, 02108.

Northeast Electronics Research and
Engineering Meeting (NEREM), IEEE;
Sheraton Boston Hotel and the War
Memorial Auditorium, Boston, Nov. 4-6.
July 1 is deadline for submission of
papers to Program Chairman, IEEE
NEREM-70, 31 Channing St., Newton,
Mass. 02158

International Symposium on Circuit
Theory, IEEE; Sheraton-Biltmore Hotel,
Atlanta, Georgia, Dec. 14-16. June 1 is
deadline for submission of abstracts to
1.T. Frisch, Network Analysis Corp.,
Beechwood, Old Tappan Road, Glen
Cove, N.Y. 11542

International IEE/G-AP Symposium;
Ohio State University, Columbus, Sept.
14-16. June 1 is deadline for
submission of papers to Dr. Curt A.
Levis, P.O. Box 3115, Ohio State
University, Columbus 43210

Fall USNC/URSI Meeting; Ohio State
University, Columbus, Sept. 15-17.
June 22 is deadline for submission of
papers to Dr. Curt A. Levis, P.O. Box
3115, Ohio State University, Columbus
43210
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for the newest 4PDT—5amp miniature relay

Give us a cubicinch on your printed
circuitboard . .. and we'll fillitwith o, /*

a plug-in relay. The logical relay -

for logic systems, computers,

business machines—any applica- :

tion requiring maximum endur- -

ance and reliability in minimum | —Ti
space. Ournew 1310, 4PDT- ' '

5 amp miniature relay is just a m |

little more than one cubicinch  ~, ' ## -

in size, with inductive load e «¢
contact rating of % hp @ 120V 60 Hz, But the
small size doesn’t limit its mechanical life of 100
million operations DC, 50 million AC. Minimum!

GUARDIAN
ELECTRIC

The miniature size doesn’t limit its versatility,
either. It's available with a choice of solder lug,
quick connect .110, or printed circuit terminals
—sockets for “plug-in’ installation

available with PC or solder

lug. Other features like -
AC and DC versions, the ._f.;l
Lexan dustenclosure that's ’ v
standard, plus U/L and CSA
recognition make this relay
the answer to an engi-
neer’s prayers. (And all this
time you didn’t really believe
you had a Guardian Angel!) -

y

4 &
\ r] 1 -
[“‘
2 2 X
< .
£ -7
4 -

7

-

COMPLETE APPLICATION DATA

is yours for the asking.
Send for Bulletin B5-1.

Talk to your Guardian Angel
at the IEEE Show.

MANUFACTURING COMPANY - 15650 West Carroll Avenue, Chicago, illinois 60607







Judge abook by its cover.

This is not always advisable. But
sometimes the public has no choice.
Take the case of Panasonic. Ask a
dozen people on the street about us.
The response is likely to be, “They
make radios, TV’s, tape recorders
and phonographs.”

True. But that’s only the end
result. A small portion, at that. Few
know the story behind the products.
And fewer still know the unusual,
unbelievable, yet very real
philosophy of the Company: Peace
and Happiness through man’s
physical, moral and spiritual
Prosperity. What’s between the
covers? 2,500 scientists doing
research in 14 laboratory complexes.
45,000 technicians plying their skills
in 85 ultra-modern manufacturing
facilities.

Radios? Yes, plus over 4,500
other consumer, industrial and
commercial products, marketed in
over 120 countries. And something

even more unique. The fact that we
make each and every vital
component of every single product
we manufacture. Permitting us to
make Quality Control an exact
science, not a jig-saw puzzle.

Innovative Panasonic products
purchased today represent
“yesterday” to our research staff. For
they are occupied with making
reality out of tomorrow’s dreams and
fantasies. Developing television sets
that fit in the palm of your hand. Or
hang flat on your living roomn wall.
Designing complete stereo music
centers that you wear on your head.
Conceiving a mosaic lighting system
that will revolutionize visual
communications. Devising video
tape recorders that teach surgery to
doctors and the ability to
communicate to the deaf.

Each year,at the IEEE exhibition,
we take great pride and pleasure
in sharing with you the fruits of

PANASONIC

just slightly ahead of our time.

200 PARK AVENUE, NEW YORK, N.Y. 10017

our labor ... the achievements
which we sincerely hope will better
the lives that all of us lead. We are
particularly proud this year.

On display, for the first time
anywhere, will be the Panasonic
2" Video Tape Printer. \Ve believe
it to be the solution to one of the
most vexing problems which has
faced the communications industry
today: How to duplicate both black
& white and color tapes quickly,
economically and faithfully, in mass
production quantities. With our 2”
VTP, one hour of tape may be
duplicated in 9 minutes. The
possibilities resulting from this
development are infinite.

We invite you to see it. Along
with Panasonic ADVISION Display
System. Slide Processor and
Microfilm Processor Cameras. High
Speed Printing Tubes. And more.
All part of our “New Concepts in
Visual Communication.”

Electronics Components Department
Matsushita Electric Corporation of America
200 Park Avenue, New York, N.Y. 10017
(212) 973-5710

See “New Concepts in Visual Communication” at the IEEE Show, Booths 4]11 to 4]17, and 4]12 to 4]18.
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Dynamic variety in detent terminals. It's For more information on

subminiature switches. Our temperature resistant these dynamic subminiatures,
SM and 1SX switches. and meets Military contact your MICRO SWITCH
Take our SM series with a Specification 8805. Branch Office, Authorized

complete variety of integral or  And if our SM won’t fit your Distributor or write for
auxiliary actuators, bifurcated needs, try our tiny 1SX. It’s Catalog 50.

gold contacts for improved the smallest of the snap-action

reliability and quick-connect switches, and has low M IFRCEEEDglLig!;‘CH
differential —.001 inch max. .
And it has all the features ENDIVISIEN OF HONEYWELL
of the SM.

HONEYWELL INTERNATIONAL: Sales and service offices in all principal cities of the world.
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Autonetics struggling
on MOS contracts

Bell shows 3-mask
IC technique

Field-programable
ROM from Radiation

Electronlcs | March 2, 1970

Electronics Newsletter

March 2, 1970

Autonetics is having its troubles with three big metal oxide semicon-
ductor contracts, and for three different reasons—slow shipments, low
yields, and high prices.

Shortages of packages for large-scale integrated circuits, not MOS
processing problems, are delaying shipments of devices to Japan’s Sharp
Corp. (formerly Hayakawa) for Sharp’s desk calculators [Elecironics,
Feb. 2, p. 33]. In fact, says a source close to Autonetics, yields on the
arrays are “sensational.”

But the story is different on two other fronts: multiplexing circuits
being supplied to Instrument Systems Corp. for the Boeing 747 passenger
service system, and arrays slated for the Viatron Corp.’s System 21
consnles.

The MOS LSI circuits for Instrument Systems combine digital and .
analog functions and burn-in is required. The result has been low vields.
Because Autonetics isn’t meeting delivery schednles, the Long Island
firm has turned to second sonrces, and Motorola is one of them. The
size of the Motorola contract with Tnstrument Svstems isn’t known. One
Motarola official suggests that company jov isn’t unrestrained because
the circuits are difficult to make, but Motorola isn’t turning down any
new MOS business,

As for the “dramatically rising prices” that Viatron spokesmen cite as
the reason for turning to other sources for arravs for the System 2L
[Electromics, Feb. 16, p. 33]. they're reliably reported to have been $50
to 875 per array, rather than the $20 or less Autonetics originally quoted
to Viatron, One sonrce familiar with the North American Rockwell divi-
sion predlicts that unless overhead is trimmed significantly and profit and
loss accounting is streamlined, the Autonetics Products division will be
out of business in three years.

Bell Labs has added another simplified, economical bipolar IC fabrica-
tion technique to its repertory. The new technique is the simplest vet,
requiring only three masking steps (for base diffusion, combined emitter
and collector diffusion, and metalization) in contrast to six or seven
for the nsnal bipolar IC pracess and five for MOS IC's.

The TRIM (for tri-mask) technique is expected to compete head-on
with MOS technology in mass memoary and shift register applications.
TRIM IC performance will he similar to that of MOS IC’s, with gate
propagation delay of about 20 nanoseconds and access time of a few
hundred nanoseconds. But TRIM proponents point out that it is poten-
tially a cheaper process than MOS hecause it has fewer steps, that the
oxide stability problem that has plagned MOS doesn’t exist in bipolars,
and that it has a well-designed threshold voltage of only 0.6 volts.

Dielectric isolation, a technology that has stood Radiation Inc. in good
stead in its military radiation-hardened IC’s, now is being used by the
company in two unusual IC’s for the commercial-industrial market. One
is a 512-bit field-programable read-only memory; it’s a bipolar circuit
that the user programs himself hy applying a pulse to open the metal-
ization in a cell where a zero is desired.

Use of dielectric rather than a p-n junction to isolate the circuit ele-
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2-million-bit buffer
sgught for space...

.. . as Viatron waits
for megaword RAM

NASA signs RCA
for ERTS vidicons

Electronics Newsletter

ments makes it safe to use the high energies necessary to open up the
metalization. The advantage of customer programing is that thousand-
dollar metalization-mask charges are avoided, as is the six-to-eight-week
lead time that most IC manufacturers need for ROM’s. And because the
field-programable ROM is bipolar, it’s faster than the usual MOS ROM
—access time is about 50 nsec. W. H. White, MOS engineering manager,
estimates the price at 3 cents per bit in large quantities.

Radiation’s other product is a complementary MOS random-access
memory with 2,048-bit capacity. Here, dielectric isolation adds the
advantage of higher speed (100-nanosecond access time) and greater
packing density to the low-milliwatt power dissipation advantage of
C/MOS.

Anticipating the requirements of the late 1970’s Grand Tour mission to
the outer planets, the Jet Propulsion Laboratory has requested proposals
for the development of a semiconductor buffer memory that would store
an unprecedented eight million bits. The lab envisions a configuration
composed of 243 blocks, with 34,000 bits in each block. Other require-
ments: the memory must weigh less than 40 pounds, dissipate 10 watts,
occupy only 1,000 cubic inches.

Viatron’s C/MOS random-access memory chips, being developed by the
Solid State Scientific Corp., have as one goal a megaword capacity.
Viatron is testing a 10,000-bit memory wafer, and hopes that about 25%
of the wafer’s storage cells will be usable; that is, it hopes to store
about 2,500 bits on the giant chips.

If that yield is reached, Viatron will request 2-inch wafers capable of
holding 65,536 bits—or, with a 25% cell yield, a 1,024-word memory at
16 bits per word. Viatron hopes to test a prototype by August, and may
offer it as a high-speed auxiliary memory for its computer late in 1970.

The IC memory is claimed to be potentially only a third as costly as
core at about 0.2 to 0.3 cents per bit, not including read-write electronics.
If so, the IC would replace core in all Viatron’s computers, perhaps by
the spring of 1971.

Beyond this, the 1,024-word-by-16-bit wafer will become the building
block for the megaword memory—capable of storing data in amounts
now associated only with drums and disks, but with a faster—and repeat-
able—access time of 3 to 5 microseconds. This is 18 months to two years
Zway, (;iepending on solution of packaging problems and on market

emand.

NASA has completed a $10 million deal with RCA for July 11 delivery
of two flight models of a return-beam vidicon system for use with the
Earth Resources Technology Satellite (ERTS). NASA also denied that
RCA was having problems with the system, and Theodore George, ERTS
program manager, suggested the rumors that RCA was in trouble may
have stemmed from the early January failure of a 2-inch return-beam
vidicon tube. But, George said, the failure was not unexpected, adding
that its replacement has been working well in feasibility tests.

George also disclosed that NASA has agreed on another $10 million
contract for the Hughes multispectral scanning system, and said “every-
thing is proceeding well” on the program.
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P Amps go High Voltage

MC1536 sets a new pace for
Operational Amplifiers with low
input currents, internal compensatio
plus high-voltage capability!

Here’s the one that changes the whole ball ga
for monolithic Op Amp applications where a larf
output swing is required. The MC1536 doubl
the maximum supply voltage now available
Op Amp users ... +40 Vdc . . . while still prese
ing input differential voltage protection and ou
put short-circuit protection, And, with all tha
typical input bias current is just 8.0 nA and offsg
current is 1.0 nA. Just think how you can utili
vour full supply voltage in a wide variety ¢
control-system applications. Even in servg
amplifier work, you can have both higher voltag
and lower current,

Here are some other applications made possib
by the high-voltage breakthrough of the MC1536

* High-Voltage Differential Amplifiers an
High-Impedance Differential Buffers.

Voltage Regulation

Op Amp regulators that used to “float,” caxy
now be driven directly. This results in bette
regulation (both load and line) and, of cour =
fewer parts.

« Current Regulation

With the MC15836, it’s possible to have a 5 m/
current source with .01% regulation, wherq
R. = 0 to 10 K.

Wide-Range Sample and Hold Circuits

A pair of MC1536’s will simplify these tradi
tional discrete device designs and will give a
input voltage range of + 30 V. A 2.0 V/us Sle
Rate allows moderate chopping speeds and the]
internal compensation provides for a stable
unity gain buffer without external components.

For information about the specifications that
make possible this wide range of new applications
for monolithic operational amplifiers, simply turn
the page. p
—y
* Output Voltage — 60 V P - P (min) 4 ~whene the priceless ingredliont i cane!

® Max. Supply Voltage +40 v | .,’fll, MOTROLA

* Input Bias Current — 8.0 nA {typ)
e Input Offset Current — 1.0 nA (typ)

° | Haallv caticd




Check these pace-setting specs
for the MC1536G, MC1436G, | industry’s first

high-voltage monolithic Op Amp

® Maximum Supply Voltage — £40 Vdc Fast Slew Rate — 2.0 V/us typ

[ ]
® Output Voltage Swing — (min) ® (nternally Compensated
+30 Vpk (V¥=436V,V™ =-36 V) ® Offset Voltage Null Capability
[ ]
[ ]
[ J

£22 Vpk (VI =+28V,V =-28V) Input Over-Voltage Protection

. AyQL — 500,000 typ
e | t — 20 nA . .
ISR LGS S ki Characteristics Independent of Power Supply Voltages —

® Input Offset Current — 3.0 nA max (£5.0 Vdc to + 36 Vdc)
TYPICAL NON-INVERTING X10 VOLTAGE AMPLIFIER PEAK OUTPUT VOLTAGE SWING
7028V versus POWER SUPPLY VOLTAGE

Vin 44Vpg 35 |

i |
30 |— TA=25°C 1 /2:

% A

v LIRS
MC1536 -
MC1436

20 R =!':&’.!/

Vgut, OUTPUT VOLTAGE SWING {(VOLTS PEAK)

T
15 |- v ! s Bl
Ry -5k |
VA /
% 10M 10 ‘—/ —
M /| |
5.0 —
|
= = 0 / . .
0 10 +20 +30 +40

v*, V", POWER SUPPLY VOLTAGE (Vdc)

EQUIVALENT CIRCUIT

—

-

-n. 158
T
o 4

INVERTING

2 O—

Vin

3 O—

NON
INVERTING

10k
-

MC d the 1 -
Double your supply voltage .5 . maiable in the spin (T0.5)
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...double your Op Amp & 5 MC1536G is $39.00, and the MC1436G

is $18.00. For complete specifications and appli-
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» b th i i ite: P. O.
with the MC1536 %o 50912, Phoonix, Arizona 85036,
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The circuitry shown external to Motorola
products is for illustrative purposes only,
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reasons o specify

- ———E——....
DIGI 4 EC

Model 262

[ ] [ ]
Digital

st
Multimeter
(AC, DC, Ohms)
A .1%0 Multimeter for everyday
usage. A necessity for design
and development, production,
quality control, or anywhere
that DC volts and current, AC

volts, and ohms are measured.
Battery pack available.

3375

See us at hooth
2E 44-46

Model 311

Precision
Calibrator

(Voltage & current source)

A .01% precision voltage and
current Calibrator that serves as
a working standard. In addition,
the high current capability may
be used as a lab source for de-
veloping those critical circuits
so essential in electronics today.

%650

Model 691

21 Column
Printer

(3 lines per second)

A Drum Printer which is ex-
pandable from 4 to 21 columns
to satisfy your specific require-
ments. This versatile printer ac-
cepts all standard BCD inputs
and provides 38 symbols along
with “floating” decimal point.

starting at $770

DIGIJEGC,

by UNITED SYSTEMS CORPORATION

MARCH 23.26

For complete specifications
request new catalog D69A

- Circle 36 on reader service card

918 Woodley Road * Dayton, Ohio 45403 * (513) 254-6251

Representatives Throughout the world

Circle 37 on reader service card 37
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MEASURE AMPLIFIER CROSSTALK
TO ONE NANOVOLT

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

Ilnput
Terminal Qutput

Input
Terminal QOutput

|

[ 2] o1~

Ein DC output proportional to
_1_—'0 Epee  Eour interference level.

O—t—tn
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LOCK—IN AMPLIFIER
USED FOR AMPLIFIER CROSSTALK MEASUREMENT

s b ke F : o

IMPROVE BRIDGE SENSITIVITY
TO ONE NANOVOLT (FS)

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

Control function shown
in shaded area

MONITOR OP AMP
SUMMING JUNCTION VOLTAGES
TO 10 NANOVOLTS

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

USED AS BRIDGE OSCILLATOR/NULL DETECTOR

OP AMP OPEN-LOOP GAIN MEASUREMENTS
WITH LOCK -IN AMPLIFIER.
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Geostationary satellite to chart clouds

Thousand-pound SMS will maintain fixed position over northern half of U.S.,
keeping closer tabs on weather; NASA has asked $15.6 million for project

Perhaps the ultimate in weather
satellites, described by an aero-
space executive as one that would
“look out over the earth as God
might,” is heading for orbit. The
latest weather - eye - in - the - sky is
NASA’s synchronous meterological
satellite or SMS, a geostationary
craft that will watch motionless
over the northern half of the U.S.
from a 22,500-mile altitude.

Because it’s stationary, unlike the
orbiting Nimbus and Tiros satel-
lites, the thousand-pound SMS will
provide almost continuous pictures
of global cloud-cover patterns. This
will allow weathermen to keep
much closer tabs on developing tor-
nadoes and hurricanes, says Walter
J. Garbacz, NASA’s program man-
ager. Bids for building the satellite
are due to NASA by the end of
March. In the fiscal 1971 budget,
the agency has asked $15.6 million
for the project, a jump of almost
$13 million.

Readings. Nimbus and Tiros can
send their pictures only to the
ground terminals they happen to be
passing over. At most, these sta-
tions receive a weather picture of
their area only twice a day. In the
near future, at least, SMS will com-
plement, rather than replace, those
satellites.

In addition to taking day and
night cloud-cover pictures—with a
spinscan radiometer that operates
in the visible and near infrared—
SMS will collect data from various
types of earth-based sensors, such
as river gages, automatic weather
stations, and ocean buoys. The elec-
tronics system aboard the satellite
will be able to interrogate thou-
sands of these sensors. Data will be
transmitted to earth over S-band
links, requiring different ground ter-
minals, from the vhf automatic pic-
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ture transmission stations that re-
ceive Nimbus and Tiros signals,

The radiometer is being devel-
vped by Hughes Aircraft’s Santa
Barbara research center with funds
separate from those for the satellite,
Picture resolution will be a half-
mile, compared with the two-mile
resolution of the visible-spectrum
radiometers Hughes developed for
the advanced technology satellites.
The same organization is also de-
veloping the earth-sensing multi-
spectral scanner for the earth re-
sources technology satellite (ERTS).

However, the status of the ERTS
and SMS program are quite differ-
ent, says Steven D. Dorfman, man-
ager for space applications and
exploration at the Hughes Space
Systems division. “ERTS is a tech-
nology development program,” he
points out, “while the synchronous
meteorological satellite will be part
of an operational system.”

Like forms. With the general de-
cline in NASA space projects, quite
a few companies may bid for the
SMS, including those with minimal
experience in building spin-stabi-
lized, geostationary systems, “It
may be the only way for some to
remain in the space business,” com-
ments one industry executive. Most
likely to bid are companies such as
Hughes, which built the ATS satel-
lites and which has, according to
Dorfman, been studying SMS for

“more than three years,” and TRW °

systems. Builder of the Intelsat 3
satellites for Comsat, TRW says it is
“considering” a bid. And so is
Philco Western Development Lab,
which developed synchronous sa-
tellites for the United Kingdom and
the NATO nations,

A contract for the new satellite
will probably be awarded in the last
quarter of 1970, according to NASA’s

Gerbacz. Launch of the first vehicle
is slated for early 1972. The En-
vironmental Science Services Ad-
ministration will operate the satel-
lite once it’s orbiting and also give
it a new name—the Geostationary
Operational Environmental Satel-
lite, or GOES.

Advanced technology

Mixed bag

In 10 years or so, if a research
project at the University of Illinois
bears fruit, you may be able to
build a computer or other complex
gadget out of a bag of mixed, un-
packaged semiconductor chips
without even taking them out of the
bag. You’ll just broadcast instruc-
tion into the bag from a low-pow-
ered transmitter on your lab bench;
the last instruction will be “go,”
and the bag will compute.

The project, dubbed Project APE,
for autonomous processing ele-
ment, is being carried out by gradu-
ate students under the direction of
W.]. Poppelbaum, an electrical en-
gineering professor. It’s not as far-
fetched as it sounds. Even though
the chips in the bag are scooped in
at random, like jelly beans of vari-
ous colors, they’ll be able to inter-
connect themselves.

Each chip’s design will include a
tiny a-m transmitter to broadcast
signals at a fixed frequency to all
other chips in the bag, and an f-m
receiver to take instructions at the
same fixed frequency from the
bench transmitter. These instruc-
tions tune the chip’s inputs to re-
ceive a-m signals at other frequen-
cies; after all the chips have been
tuned, they have, in effect, been in-
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terconnected to perform a comput-
ing function. Even the power sup-
ply can be connected by radiation
if the chips have low-power cir-
cuits.

Bag it. To program the bag for
a specific function, the user broad-
casts a special code among the
chips, while listening for a response
from inside the bag, If he gets a
response, he knows that the bag
contains at least one chip made to
operate at that frequency, so he
tunes the chip to effectively con-
nect it to other chips. He repeats
this process for as many frequen-
cies as he needs to implement a
desired function.

In general, the bag will contain
more than one chip for each given
frequency. This improves reliability
through redundancy—during the in-
struction process, when the user
gets a response at a particular fre-
quency, he doesn’t care whether
the response comes from one chip
or from 100; he just tunes them all
to the same input frequency,

Conceivably, the user might dis-
cover that his bag doesn’t contain
enough frequencies to cxecute the
function he had in mind; but if his
collection of chips is properly
chosen, the probability of such an
occurrence is very small. It’s like
buying five pounds of jelly beans
at the candy store: chances are
slight that they’ll all be purple, or
green, or yellow.

If the user needs 100 frequencies
and buys 100 chips, the chances
are very good that some of the
chips are identical and therefore
he’ll run out of frequencies before
he’s finished programing—unless
the number of available frequen-
cies in the collection from which
he buys is very much greater than
100. If it isn’t, to be safe he should
buy many more chips than he
really needs; he doesn’t have to
bother with sorting them out.

Games people play. It’s like
throwing dice. Throw six dice, and
the probability of getting a differ-
ent number on each die is very
small; but throw 60 dice all at once
out of a bucket, or use six 20-sided
icosahedral “dice,” and the proba-
bility of getting six different num-
bers at least once is much better.

Poppelbaum’s group currently is

40

building an experimental version of
APE, using 12 modules of some-
what fewer than 12 different fre-
quencies. It represents an advance-
ment in the art of stochastic
processing, a topic that Poppelbaum
has been pursuing for some years
[Electronics, Dec 12,1966, p. 48].
Stochastic processing uses digital
circuits to process analog signals
whose magnitude is represented by
the average value of a train of
randomly spaced pulses of equal
height. Therefore, a stochastic
processor is essentially an analog
processor with one important dif-
ference: it can produce any desired
degree of accuracy at the cost of
a sufficiently long computation
time, whereas accuracy of a con-
ventional analog processor is lim-
ited by the resolution of its opera-
tional amplifiers and by similar
physical restrictions.

There’s an almost disturbing re-
semblance between the mechanism
of Project APE and a hypothetical
mechanism that defines the way
human brain cells develop. This re-
semblance hasn’t escaped Poppel-
baum; he’s talking to neurophysiol-
ogists about it, but unfortunately
neurophysiologists and electrical
engineers don’t speak each other’s
language very well.

Communications

Omega’s millions

Omega, the shipboard and airborne
navigation system that has cost the
Navy more than $30 million in
R&D since the 1950’s, is ready to
make its second—and by far the
largest—purchase of AN/SRN-12
shipboard receivers [Electronics,
Nov. 10, 1969, p. 153]. Early in
May, the Naval Electronic Systems
Command (Navelex) will award a
contract for up to 800; an estimate
of the contract’s value, based on a
price of $6,000 to $8,000 for each
of the 10-kilohertz receivers, is $5
million to $6.5 million.

The leading contender in the
competition is the Northrop Corp.’s
Nortronics division, which devel-
oped the Omega package and re-
ceived the initial $1.7-million pro-

duction award for 140 models. They
cost approximately $11,000 per sct.
However, with Omega technology
well in hand and 10 companies ex-
pected to respond to the Navelex
specification, SRN-12 unit prices are
to come down sharply, say Navy
sources. Expected to be competing
strongly, however, are Pickard &
Burns, which ran second to Nor-
throp on the first purchase, as well
as the Edo Corp., Tracor, and ITT,
among others. Tracor and ITT have
received small Navy contracts for
shipboard receivers in the past. On
the new award, the Navy expects
to have bids in hand by the first
of April.

In the air. Though shipboard re-
ceiver procurements are expected
to climb as high as 1,300 Navy
units over the next five years, sup-
pliers see an even bigger dollar
market for airborne systems be-
ginning in 1971. Estimates of Navy
requirements alone range from 500
to 1,000 units at an estimated $40,-
000 for a full system. Flight tests
on the land-based antisubmarine
warfare P-3C Orion are continuing,
with a modified Northrop system
using only the front-end receiver
and buffers with the plane’s Sperry
Univac computer. This is the type
of system forecast for use in Lock-
heed’s new S-3A carrier-based
antisub aircraft, too, employing the
on-board computer system. Such a
package will cost far less than the
$40,000 full-scale airborne system,
of course,

The Navy is still investigating a
wide variety of airborne hybrid
navigation systems coupling the
Omega phase-locked, superhetero-
dyne receiver with doppler, loran,
inertial, optical, and satellite tech-
niques. No single system selection
has been made, however,

On the commercial side, Nor-
throp’s shipboard system—esti-
mated to cost $6,000 a copy sans
the rugged military case, built-in
oscilloscope, and recorders—has
been sold for the British tanker
Manchester Challenge and the
Queen Elizabeth 2. Two other
units have been bought for evalua-
tion by the Coast Guard.

For foreign sales, Northrop is
now negotiating with an unnamed
Japanese manufacturer for distri-
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Electronics Index of Activity
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Industrial-commercial electronics mmen
Consumer electronics -«
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1968 1969 1970
Segment of Jan. Dec. Jan.
Industry 1970 1969* 1969
Consumer electronics 74.9 737 102.1
Defense electronics 151.5 152.3 165.9
Industrial-commercial electronics 134.2 132.0 129.0
Total industry %L 134.2 132.2 144.2

bution and manufacturing rights
comparable to its UK. agreement
with Marconi International Marine.

Is Mallard a phoenix?

Talk to the Army about its inter-
national tactical communications
project called Mallard, and the
program is described as alive and
well, proceeding with the $16 mil-
lion left in its fiscal 1970 budget
request of $21 million.

The view is substantially differ-
ent from Capitol Hill, however,
where Rep. George Mahon’s de-
fense appropriations subcommittee
strongly recommended late last
year that Mallard be canceled, and
the rest of the House concurred.
“As far as we’re concerned, that
money was left in for termination
costs,” a committee official says,
“and if the Army is using it for
new contracts we’ll have to look
into that again.”
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The Pentagon’s Directorate of
Defense Research and Engineering
is nearly finished with a reassess-
ment of the four-nation project and
will deliver its recommendation to
Capitol Hill shortly. Military and
industrial participants in Australia,
Canada, and the United Kingdom
are watching the U.S. leadership
with interest. -

Contracts. The Army is proceed-
ing with contract negotiations
nevertheless. The Joint Engineer-
ing Agency, overseeing the pro-
gram at the Army Electronics Com-
mand, Ft. Monmouth, N. ], is
known to be negotiating an award
to Sylvania Electronic Systems for
a Mallard switch, largest single
component in the system. And an-
other contractor, Booz-Allen Ap-
plied Research, is sufficiently con-
fident of its $1.6 million support
contract for integration of three of
Mallard’s seven system operations
that it has transferred more than a
score of engineers to Ft. Monmouth
on a permanent basis. The Vitro
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Electronic production in January
snapped its four-month decline and
bucked the general trend of the
economy as well by climbing 2 full
index points to 134.2, However, the
total still is 10 points shy of the year-
ago figure of 144.2,

The consumer and industrial-
commercial sectors paced the one-
month gain. Consumer production
rose 1.2 points to 74.9, while
industrial-commercial registered a
2.2-point advance to 134.2. For the
consumer sector, the advance was its
first on a monthly basis since it
picked up 1.3 points last August.
Defense electronics, the month’s only
loser, dipped 0.8 point to 151.5.

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

“Revised.

Corp., another integrator, is pro-
ceeding with the same degree of
confidence.

In the remaining 18 months of
the two-year Mallard development
effort, the Army and its contractors,
foreign and domestic, plan to build
and test models of virtually every
segment of the system. A few will
be simulated for test purposes. One
industry source suggests project
officials can accomplish most of
this with existing fiscal 1970 funds,
stretching them out with a bit of
reprogramed money if no new
funding is forthcoming. Another
contractor official notes that “it
would probably cost as much to
terminate Mallard now as it would
to finish this advanced develop-
ment phase.”

Progress on the digital communi-
cations system couldn’t be going
much better, say insiders. Phase 1,
or feasibility of the giant program,
was completed in June 1969 after
150 international communicators
had met at Ft. Monmouth in the
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spring to go over the Phase 1
studies. It was agreed that Mallard
was technically feasible.

The Army was particularly proud
that it had completed Phase 1 at
$19.7 million, under the $20 mil-
lion ceiling, and that it had stayed
on schedule.

New issue, Rare as it may be for
a high-technology, military pro-
gram to deliver successful perform-
ance on time and within its speci-
fied budget, this may no longer be
an issue in the eyes of men with the
money in Congress. “The Army
isn’t doing what they were told,”
says one Hill leader coldly. “And
we intend to find out why.” Beyond
antagonizing a Congress already
disturbed about escalating defense
costs, the Army appears not to have
factored in a major political issue—
the need for an international mili-
tary communications net like mal-
lard in a period when the Nixon
Administration is reflecting the na-
tional desire to pull back from mul-
tination military commitments. One
Congressional staff man summar-
izes it this way: “If the United
States pulls back most of its troops
from Europe—as Nixon seems sure
to do sooner or later—who will we
have to communicate with? Mal-
lard will be superfluous.”

Beyond this, there are strong in-
dications that the Nixon Adminis-
tration is rejecting the concept of
any large-scale ground warfare in
the future—the kind of warfare
Mallard is designed for—in favor of
an Eisenhower-Dulles posture that
a major ground war would quickly
escalate to the level of intercon-
tinental nuclear exchange.

Phase 2—concept formulation—
was next, and Mallard project
managers budgeted between $30
million and $40 million, with the
U.S share 62% of that, to be spent
in fiscal 1970 and 1971. Not much
of this has been spent pending
some kind of agreement with Con-
gress. Only one American Phase 2
contract, for support, has been
signed so far, while two have been
awarded in Britain. But five to 10
contracts are ready to go if Con-
gress gives the program its bless-
ing. Some of the other nations in
Mallard are understood to have al-
ready awarded Phase 2 contracts.
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Big cloud ahead?

At least one insider feels that
Mallard has yet to face its big-
gest obstacle to making it as an
international program—Phase 3,
engineering development and
production. He says he isn’t op-
timistic about the four-nation
nature of the project lasting be-
yond the current Phase 2. But he
adds:

“Even if the international
aspect is dropped, Mallard will
have standardized communica-
tions and specifications to the
point where the late 1970’s com-
munications system of the four
nations will be able to interface
quite well. I think Mallard will
have succeeded even if its name
disappears from the program
rolls after Phase 2.”

And RADAS, the random access
discrete address system being de-
signed and developed separately
by Martin Marietta in Orlando,
Fla., was also recommended for
the ax, it still is being considered as
one of Mallard’s subsystems.
RADAS is a separate development
program but Martin-Orlando com-
pleted a Mallard study to deter-
mine RADAS application to the
multination project. The Mahon
Committee has recommended kill-
ing RADAS because it was “still un-
proven” and would not interface
with Mallard.

If the Army can get Congress to
change its mind on Mallard within
the next few weeks as it hopes to
be able to, then it doesn’t expect
much slippage in the original time-
table. Operational goal for Mallard
is 1977.

Manufacturing

Clean cut

Despite a number of obstacles still
to be overcome [Electronics, Oct.
13, 1969, p. 33], the interest in laser
scribing of silicon wafers appears
to be growing at a number of semi-
conductor manufacturing firms—

and more potential suppliers of the
laser dicing equipment are sur-
facing. Later this month Hughes
Aircraft will have a prototype of
an yttrium-aluminum-garnet (yag)
laser resistor trimmer that will sell
for $17,000, and which, with modi-
fication of the optics, will be suit-
able for silicon wafer scribing pur-
poses.

Motorola’s Semiconductor Prod-
ucts division is known to have
given a contract to Quantronics to
develop a laser wafer scriber, and
Autonetics expressed interest in a
yag laser some months ago when
Union Carbide’s Korad department
introduced it and said it could be
used to scribe silicon.

Hughes, with its Electron Dy-
namics division building the yag
laser and its Industrial Systems di-
vision applying its NC200 numeri-
cal control system to the table, has
already built one system exclusively
for wafer scribing to the specifica-
tions of a major supplier of metal
oxide semiconductors. But the unit
hasn’t been delivered because
money tightened at the MOS house,
and the $35,000 machine had to be
shelved. This tool uses a 10-inch-
by-10-inch table, and holds four
1.5-inch-diameter wafers. A soluble
protective coating on the wafers
prevents splattering of molten sili-
con from damaging the integrated
circuit or LSI dice. After scribing,
the solvent is removed.

Splash and price. Splattering of
molten silicon and high price are
the chief hurdles to be mastered
before laser scribing becomes a
production tool in the semicon-
ductor business. Regarding price,
Howard Dicken, vice president and
operations manager at Integrated
Circuit Engineering, the Phoenix
consulting firm, says that the first
laser silicon scribers to be marketed
will probably cost from $20,000 to
$30,000, “and most semiconductor
manufacturers will probably buy
one at that price to evaluate it.”

He says further that laser wafer
scribers might sell well at $20,000
if they offer the advantages most
often mentioned for them, despite
the fact that diamond scribers sell
for as little as $4,000. These in-
clude:

p Cutting a clean, square edge that
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Why Intel uses Teradyne J259’s to test
memory devices

When we asked Intel's test super-
visor, Les Vadasz, what he liked most
about the Teradyne J259 computer-
operated IC test system, he smiled and
said: “Itruns.”

“Just running” is no small matter,
as any IC producer can tell you. It's
especially vital when you're testing
256-bit silicon-gate MOS memories like
Intel’'s. When your devices are that
exotic, you want the most unexotic test
system you can find. One that doesn’t
go off the air once a week. One that
doesn’t need periodic calibration. One
that “just runs.”

How dependable are Intel’s
J259's? So dependable that Intel finds
it hard to put a number on downtime,
but estimates that less than I percent
of its test-facility downtime is attribut-
able to the Teradyne systems.

And Intel's J259's work hard. They
make as many as 10,000 functional
and parametric tests on each 256-bit

MOS memory. Theyalsotestallof Intel's
new Schottky-barrier bipolar memo-
ries. They test packages. They test
wafers. They classify devices. They
datalog test results. They generate test
summary sheets and distribution
tables. Since everything is done on a
time-shared basis, it all adds up to an
awesome test capability per J259, hour
after dependable hour.

Intel's new lines of memory de-
vices mark the company as a leader in
its field. So does its choice of test equip-
ment— equipmentthat inthe best

Teradyne tradition, “just runs.”
?71 .x-:,.f" TR e

‘Teradyne S J259 makessense to
Intel. If you're in the business of testing

circuits —integrated or otherwise —it
makes sense to find out more about the
J259. Just use the reader service card
or write to Teradyne, 183 Essex St.,
Boston, Massachusetts 02111.

Teradyne makes sense.
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LET GPS HELP YOU
THINK FUNCTIONS

LOW PROFILE

Power
Supply

=15V TRACKING

Available from stock.

Low prices: $33 and up in
quantity.

8 Models with output currents
from 50 mA to 200 mA.

Line regulation to 0.005%,.
Load regulation to 0.02%.
Noise: 1 mV peak-to-peak max,

Encapsulated in compact
0.78" thick x 214" x 314",

Write for descriptive brochure
and application notes to:

GPS CORPORATION
14 Burr Street,
Framingham, Mass. 01701
(617) 875-0607

GPS — The Complete Source for
Compatible Operational Elements.
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U.S. Reports

facilitates automatic chip handling;
) Providing a deeper cut than dia-
mond scribers and to give a higher
yield at the breaking operation;

) According to Dicken, a savings in
silicon real estate.

Dicken notes that 7 mils is the
usual line width for diamond
scribers—including a 3-mil scribe
line and a 4-mil safety factor. The
laser scribe line is more typically
0.5 to 1 mil wide, and Dicken says
just 1 mil saved on the die peri-
meter can offer major cost savings.
He thinks it might be possible to
pack devices close enough together
to get a 5% increase in the number
of dice per wafer.

As for silicon splattering, Dicken
says: “The power and wavelength
of the laser can control this.”
Dicken says he’s seen several ex-
amples of dice taken from wafers
that had been either scribed all the
way through or only partially
through and then broken apart,
and reports that the dice looked
“very good.” He favors partially
cutting through the wafer, however,
because he feels it would be dif-
ficult to cut through a 10-mil thick-
ness without problems as the semi-
conductor industry turns more and
more to 2-inch wafers at that thick-
ness. But if the cost of laser silicon
scribing equipment got down to
$10,000, “it would probably take
over the scribing market,” Dicken
observes.

What goes up. A. Robert Ruiz,
laser sales administrator in the
Hughes Electron Dynamics divi-
sion, says the optics modification
required to make the resistor trim-
mer—called Model 5561H—a silicon
wafer scriber would involve
changes to direct the laser beam up
from the bottom of the equipment
so that the cut is made on the wafer
bottom, eliminating splattering onto
the active device surface. This
would be followed by a conven-
tional breaking operation.

The machine, however, probably
wouldn’t incorporate the binocular
microscope it now does as a re-
sistor trimmer, nor would it neces-
sarily include a Hughes-supplied
table. Elimination of this hardware
would lower the price.

The yag laser in the 5661H has
an average power of 0.75 watt and

2,000 watts of peak power. The
1.06-micron wavelength allows a
laser beam spot size of about 0.5-
mil diameter, but the width of the
scribe line depends on the quality
of the optics used to focus the
beam.

Ruiz says Hughes has been doing
laser dicing for two semiconductor
manufacturers in the San Francisco
area for about six months, in addi-
tion to the MOS manufacturer for
whom Hughes built the custom
machine that has yet to be bought.
For one of these firms, the laser
cut too deep at first, and splatter-
ing was a big problem with a spot
diameter of almost 1 mil. Hughes
tried again with a 0.5-mil spot size
and got better results, then tried
scribing from the back of the wafer,
but the cut wasn’t deep enough.
The effort continues, and Hughes
is trying to improve the yag laser
design to reduce its cost. The laser
alone cost $19,000 just a year ago,
but the entire resistor trimmer will
go on the market priced $2,000 less
than that, so Hughes is inching
down toward the figure at which
ICE’s Dicken estimates laser wafer
scribing could present a serious
challenge to diamond scribing,

Dicken is quick to point out,
though, that such diamond-scrib-
ing equipment suppliers as the
Tempress Research Co. are work-
ing on improved techniques, and
don’t seem to be too concerned
about being challenged soon by
lasers., Another vote in favor of
lasers, though, comes from Benson
Austin, president of Affiliated
Manufacturers Inc., a manufacturer
of semiconductor chip handlers
and feeders, He says, “Laser scrib-
ing holds tremendous promise in
a field that has needed correction
for several years.”

Commercial electronics

Little push

A mirror smooth sheet of plastic
less than one-eighth inch thick with
printed numbers on it is likely to
be a mockup of a keyboard, right?
Not this time; the three-month-old
Flex-Key Corp. of Waltham, Mass.,
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| an apology from

| AISiBaseé

J CGERAMIC
SUBSTRATES

We extend sincere apologies to our good customers
where we could not fill your full substrate
requirements in 1969,

1969 saw AlSiBase® substrate production at an all
time high. We had foreseen a healthy increase in your
demands, but you went far beyond our highest estimates.

What to do? Should we relax our standards, use
partly trained personnel, and make promises based
on hope instead of reason?

We chose to do it the American Lava way. Quality
was maintained, and expansions were started
that are now coming on stream.

Our R&D engineers pioneered ceramic substrates almost twenty
years ago. They developed the present standards of the
industry, AlSiMag®é]4 for thick film and AISiMag®772 for thin
film, and continue their leadership with new items

almost ready to be announced.

We, therefore, are very optimistic about the 70's and
thank you for your business and patience with us £ ¢ ’
during the trying year of 1969.

Now is a great time to talk with us about your new substrate requirements.

68th
YEAR

OF
CERAMIC
LEADERSHIP
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L.E.D. INDICATORS

New! Solid State —Infinite Life!

TEC takes the latest technology and gives it
practical application. We've built an easy-
mounting line of subminiature indicators and
switch-indicators, using the new L.E.D. (light
emitting diodes).

Actual Size| They’re tough. The red-emitting L.E.D. light

source gives infinite life and reliability, resis-
tance to shock and vibration, avoids catastrophic failure.

There are two-terminal models operating from a 5
VDC supply and transistor controlled models—which in-
terface directly with RTL, DTL and TTL microcircuit logic
—operating from signal levels of: ON: 4-2.5 to 410 VDC,
OFF: 0 to 4-0.8 VDC.

All models rear-mount in a %a” hole on 3%” centers.
They feature fast switching capability, three lens color
choices (transparent red, transparent amber and clear)
and the easy installation you expect from all TEC-LITE
indicators. As low as $3.55 in 100-499 quantities.

For full information on the SS Series — or our com-
plete line of display/control products and systems —
write: TEC, Incorporated, 6700 So. Washington Avenue,
Eden Prairie, Minnesota 55343.

INCORPORATED
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has developed a keyboard without
apparent failure mechanisms, with
good potential for very low cost
mass production, and a very thin
structure—from an eighth to a quar-
ter of an inch thick. And it looks
like a fat plastic card—compared to
present designs, most of which use
(or have evolved from) reed
switches and are 2 to 3 inches
thick, the Flex-Key design is van-
ishingly small.

Designed by the company’s
president, William B. Sudduth, the
keyboard is an integrated design.
Instead of building up an array of
individual key switches to form the
size of board desired, Sudduth’s
keyboards can be turned out as a
unit in a vacuum forming press.

Thus it takes no more work to
make one single key than to make
a typewriter-sized keyboard, and
with a labor-cost advantage like
this, Sudduth says he eventually
will sell encoding keyboards to
computer input-output terminal
makers for as little as $30 to $50
in quantity.

The keyboard is a sealed lami-
nate. On the bottom is an epoxy
printed-circuit board, and laid
down upon it at the position of
each key are interdigital conduc-
tive paths: shorting across any two
of these “fingers” turns on the
switch. The p-c board is masked,
using silk-screen techniques so that
it supports a flexible conductive
plastic layer. Atop the conductive
plastic is an elastic sheet used to
give a springier feel to the key-
board. And covering all is a smooth
white sheet of Mylar with the
“keys” printed on it. This is the
eighth-inch-thick version—thinner
than many p-c boards alone.

The quarter-inch version elimi-
nates the smooth Mylar top layer
and the springy plastic underneath
it and combines their roles in a
rubbery layer with raised and em-
bossed keys. So in this version,
there are only three major layers.

From here. Right now, Flex-Key
is making arrangements with a
large keyboard maker to sell 10-
to 12-key units into the numerical
input field—adding machines and
such. The company is concentrat-
ing on this market first, rather than
the seductive computer terminal

Electronics | March 2, 1970
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The SONY/TEKTRONIX Type 323
Portable Oscilloscope weighs 7 Ibs,
is 41/4 inches high, 8 1/2 inches
wide and 10 5/8 inches deep. It oper-
ates from self-contained batteries for
up to 7 hours. With this compact,
lightweight instrument, a user may
move from one remote application to
another without concern for power
connections.

The Type 323 is especially well
suited for maintenance of remote
microwave installations, mobile com-
munications equipment, aircraft and
marine instrumentation, production
contro! equipment, etc.

Batteries are rechargeable overnight
(16 hours) by simply piugging the
instrument into an AC outlet. The
built-in charger will provide a fresh
power source for use the next day.
The Type 323 may also be powered
from DC, 6 V to 16 V, up to 4.5 watts,
and 90 to 136 VAC or 180 to 272
VAC, 48 to 440 Hz, up to 14 watts.

Electronics March 2, 1970
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This

portable oscillo-
scope also provides performance!

solid-state

Bandwidth is 4 MHz at 10 mV/div de-
flection factor. For low signal level
applications, 1 mV/div at 2.75 MHz
is provided. Sweep rates are 1 s/div
to 5 ys/div, extending to 0.5 ps/div
with the X10 magnifier. A single con-
trol knob permits automatic or manu-
al level sweep triggering, positive
or negative slope. With no input the
automatic trigger mode provides a
bright baseiine reference at all
sweep rates. A 6 X 10 (1/4-inch div)
internal  non-illuminated graticule
permits parallax-free measurements.

The Type 323 is designed for severe
environments. Performance specifi-
cations are maintained within an op-
erating temperature range of —15° C
to +55° C. It also passes shock, vi-
bration and humidity tests which
simulate environments ‘“portable” in-
struments are likely to encounter.

Your Tektronix Field Engineer will
demonstrate the performance of the
Type 323 in your application at your
convenience. Please call him or
write: Tektronix, Inc., P.O. Box 500,
Beaverton, Oregon 97005.

Type 323 Portable Oscilloscope
(including batteries) $960

U.S. Sales Price FOB Beaverton, Oregon

[ g~

A

Tektronix, Inc.

committed to progress in waveform measurement
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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, lll. 60134,
phone (312) 232-4300.

NATIONAL ELEGCTRONIGS, 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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field, because it is here that 1t
hopes to find quantity production
and cash flow.

But an independent phone maker,
impressed with the keyboard’s
seeming ability to “live forever,”
has ordered samples for button
phones. Also, at least two computer
terminal makers are looking at the
keyboard, and a calculator maker
has ordered samples.

But terminals still are attractive.
The more buttons on a keyboard,
the greater is Flex-Key’s labor-cost
advantage over standard keyboard
formats. Thus, Sudduth speculates
that his firm could produce a key-
board for a maximum of 50 cents
a key in competition with reed de-
vices that would cost 60 to 70 cents
per key for the least reliable ver-
sions. Encoding would be an extra-
cost feature in both cases. But
Sudduth is thinking about encod-
ing keyboards selling for $30 to
$50.

If the user needed the version
with raised buttons, the price
would be about one-fourth higher
than the flat-topped Mylar version
of the keyboard.

Dexterity. But Flex-Key’s basic
design may have enough flexibility
to be able to work in the custom
computer terminal market. It’s pos-
sible that one basic printed circuit
could be made to satisfy all user
needs and only the p-c¢ board’s
masking and the Mylar-printed top
layer would have to be changed.

Sudduth feels that when the
right opportunity arises, he could
get into production quickly be-
cause of the keyboard’s simple con-
struction. He estimates only two
weeks total elapsed time to begin
quantity production of flat-topped
keyboards, and perhaps a month
to gear up and produce units with
keys you can feel.

Contracts

Small—and vanishing

Military contracting policies that
allegedly discriminate against the
small businessman in favor of the
few large defense contractors are
causing a growing concern on
Capitol Hill. “Small business is
gradually being squeezed out of
defense contracting,” says Richard

Circle 49 on reader service card—>
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and well prove il

We're challenging you to use our amazing
new Model 4200 Test Oscillator in your
own lab, on your own projects for 10
days without obligation. We're sure
you'll be quick to recognize its superior
performance, ease of operation, reliable
accuracy, and unmatched value, The con-
sistent half watt power output over the
10 Hz to 10 MHz range plus an internal
impedance of 50 ohms means you can
drive loads without overloading. Add ex-
cellent frequency response of 0.025 db
and a distortion factor of 0.1% and
you've got a versatile, high performance
test oscillator that can't be beat.

Yes, Krohn-Hite, innovators in oscilla-
tor design for over twenty years, is
making waves again!

r———-—FREQUENCY Hz

29

~ AMPLITUDE

' 10v  +20db

T

30

RMS VOLTS

i WHODHN - MITE

lllﬂVEmquf S

in every sense of the word

r--------------l

First Class
Permit No.
30358

Boston, Mass.

Business Reply Mail

Krohn-Hite Corporation
580 Massachusetts Avenue,
Cambridge, Massachusetts 02139



KROHN-HITE MODEL 4200, 10 Hz TO 10MHz,

TEST OSCILLATOR

Frequency Range: 10 Hz to 10 Mhz

Power Output: /2 watt
Maximum Output: 10 voits rms
Frequency Response: 0.025 db
Hormonic Distortion: 0.1%
Frequency Accuracy: 2%
Internal Impedance: 50 ohms
Auxiliary Output

External Synchronization

Amplitude Stability: 0.02% ‘

KROHN-HITE MODEL 4100A, 0.01 Hz TO 1 MHz

PUSH-BUTTON OSCILLATOR

-

-1 1]

1 ]
PiEbEies

-

A low priced, solid state laboratory or production
signal source featuring unusual flatness and ease of
operation normally found in instruments selling at
twice the price. The high power output signal of the
Model 4200 delivers full voltage to the load over the
entire frequency range. An infinite resolution dial and
push-button multiplier provide rapid and continuous
frequency tuning. In short, the Model 4200 is a broad
range, versatile test oscillator destined to set new
standards in performance and value.

A medium priced, solid state, general purpose Oscil-
lator that produces sine and square waves simul-
taneously from 0.01 Hz to 1 MHz with %2 watt of

® Frequency Range: 0,01 Hz to 1 MHz - power into 50 ohms. Frequency calibration is within
B Power Output: V2 watt . —! 51 % i +0.5% and push-button tuning permits 20.1% fre-
® Harmonic Distortion: 0.02% et | ? o quency repeatability. 50 ohm internal impedance
® Frequency Accuracy: 0.5% 5 P e e e | e minimizes output voltage drop due to loading, specif-
& Amplitude Stability: 0.002% , =1 377 | . ically at higher frequencies where unavoidable ca-
B Frequency Response: 3-0.05 db ,6)‘ ——]_ ] -::‘—J] -3 =3 T pacitive loading limits the usefulness of higher im-
® internal Impedance: 50 ohms ( | o | | 01 pedance oscillators. The Model 4100A is an ideal
® Square Wave Risetime: 20 ns nAEeL | | 1 | s vours laboratory and production instrument for a variety of
q = = Y
® External Synchronization e . o ey e | applications where outstanding performance offers
. CH e W increased measurement speed and accuracy.
OSCILLATORS
-Hi i i VRMS Add’l. Freq Approx.
.Yes, Krohn H'te.’ the leader in .Varlab.le filters, Frequency Osc.  Freq. Power Impedance (Open Quad. Wave-  Resp.  Dist. sn’]ﬁ wt.
is fast becoming a leader in oscillators. Range Model* Acc. % (mw) ohms) Circuit) Output  Forms  (db) % Ibs/kgs Price
Krohn-Hite has designed and manufactured a 0.001 Hzto 100kHz 4024 05 125  200/600 10  Yes L4 00l 001  24/11  §1200
complete line of signal generating equipment 8:8?1H"z'zt;°lllel?,l';"z :%(S)A 8:15 %53 200{(?00 %8 Yes %JL g‘.gls g'gé ﬁﬁ(l) glggg
to meet and, in many cases, exceed your proj- g% “z :o %gg mz :gg(l) 8.5 %gg gg()/ggg %g Yes U 0.01 0.01 18/9 $ 850
q . z to z .1 0, S L 0.01 0.01 18/9 1450
ect requirements. Each offers high perform- 10 Hz to 10 MHz 4200 2 500 % 10 ~IXED) 0035 0N B §3%
ance features that you'd norm'ally ex.pect to *Add suffix “R” for rack mounting. PROGRAMMABLE OSCILLATORS
cost a great deal more. Here's a brief run- F 0 ¢ " 0 Approx.
requency SC. req. ax. utput Square Prog. Ship, Wt.
?0""" of the 5°°""°'Pe famous, never-to-be Range Model Acc.%  Volts  Impedance  Dist. ave Amg. Ibs';kgs Price
orgotten Krohn-Hite line. For further informa- 0.1 Hzto100 kHz 4030k 05  10RMS  200/600  0.01%  optional  optional  27/13  $1495
tion on any of the instruments or complete de- g% :I‘z %o %O&hﬂz 2?3%5 g% %g smg 2005/0600 0 g%% optional optional 21/13 $2145
. . . .1 Hz to z L
tails on our challenging Free Trial offer, ?}‘th "1) }VI'I-VIIHZ ﬁ;(l)s g% %g smg gg gogg ;:: yneos ggﬁg ﬁggg
q q . z to z . .0 yes no 27/13 1075
simply fill in the attatched postpaid replycard. 1 Hz to 1 MHz 41R 05  10RMS 50 0.02% yes yes o3 Hoes

We guarantee an answer by return mail.

l--------------1

[] Yes, | accept your challenge to try the fabulous Model 4200 Test Oscillator.

Send me complete details at once.

[] Send me complete specifications on Model(s) :

[[] Send me a copy of the complete K-H Catal
Cd

sentative call me for an appointment.

og.

Wow! You've aroused my interest and | can't wait. Please have your repre-

NAME TITLE
COMPANY.

DIVISION PHONE

STREET.

CITY. STATE ZIP

Here's your chance to put Krohn-Hite, the Wave-
makers, to work for you. Accept our challenge and
you'll never settle for less. Just fill in the attached
post-paid card and we'll see that you get all the de-
tails on the Krohn-Hite Free Trial Offer by return
mail. Then, you too can be a wavemaker.

KROHN-HITE

CORPORATION

580 Massachusetts Ave., Cambridge, Mass. 02139
Telephone: 617/491-3211 TWX:710-320-6583

OVERSEAS SALES OFFICES: BELGIUM, C. N. Rood s. a. DENMARK,
SC Metric A/S; FRANCE, Antares; GERMANY, Nucletron Vertriebs-
GMBH; HOLLAND, C.N. Rood n. v.; ITALY, Dott. Ing. MarioVianello;
SWEDEN, Teleinstrument; ISRAEL, R. D. T, Elect. Eng. Ltd.; JAPAN,
Shoshin Shoji Kaisha, Ltd.; AUSTRALIA, Sample Electronics (Vic.)
Pty., Ltd.; 6. B,, B & K Inst. Ltd. Printed In U.S.A.



U.S. Reports

F. Kaufman, economist on the Con-
gressional Joint Economic Com-
mittee.

An underlying theme of hearings
on defense spending has been the
lack of competition in military pro-
curement, which Kaufman says
tends toward an oligopoly in the
defense contracting industry. The
committee’s subcommittee on econ-
omy in government, led by Sen.
William Proxmire (D., Wis.) plans
to hold two series of hearings in
late spring to early summer—one
on national economic priorities and
the other on defense economics.
Though no topic has been defin-
itely selected for the sessions on
economics, the problems of small
business due to the tendency of the
military to favor large contractors
must be considered priorities.

C.0.D. One of the biggest prob-
lems facing small businessmen,
says Kaufman, is that for the dura-
tion of a contract they receive no
progress payments from the De-
fense Department. Large com-
panies get progress payments as a
matter of doing business with the
Pentagon. For the smaller company,
however, payment is received when
the job is completed, delivered, and
acecpted—which in many cases
may be years from the start of con-
tract work. Therefore, the small
businessman must put up his own
capital, usually borrowed. Interest
rates are not reimbursed by the
Government, and in many cases
eat up any profit.

Another handicap for the small
businessman, says Kaufman, is the
Pentagon’s “discriminatory alloca-
tion™ of Government-furnished pro-
duction equipment and facilities.
Small companies usually do not get
the use of Government-owned
equipment, though this is probably
due to the fact that small busi-
nesses usually are not contracted
for major defense jobs—another
area of concern.

Despite the Defense Depart-
ment’s “excuse” that it’s difficult to
get a small company to bid on a
major weapons system, says Kauf-
man, the committee’s feeling is that
the Pentagon should break out sub-
systems for free competition among
more small firms. The committee
has found “evidence of a systematic
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Now There s A New Deslén 'l’echniquq

That’s Faster, Easier And More Economit:nl!"

The New Heath “Stack-n-Patch”

What You Get

Old Methods Can’t Solve New Problems. Critical
specs, higher density circuits, costly devices, tight
schedules . .. these are today’s design problems. Con-
ventional breadboarding can't solve them. A more
efficient method is needed. That method is here...
the Heath EU-53A *“Stack-n-Patch”...a totally new
technique for circuit design and teaching.

A Better Way. The “Stack-n-Patch™ eiiminates soider-
ing...just insert hookup wire or component leads
into the special connectors. Because there’s no solder-
ing, there’s no waste...no need to dike out com-
ponents and throw them away. Expensive FET's can’t
be damaged from heat...limited quantity samples
can be reused. The problems of the multi-layered
rat's nest of breadboarding are also eliminated...
the 177 patch connectors on the Component Patch
Card are laid out according to cemmon circuit board
practice and closely simulate the circuit density and
“stray” interaction of today’s printed circuits.
Your Design—Stack It...Patch It. Included in the
“Stack-n-Patch” are the Desk-Top Chassis, the Power
Patch Card for bringing power from your choice of
supply and the Component Patch Card. Designing is
fast and simple. Pick your supply and connect it to
the Power Patch Card...stack the Component &
Power Patch Cards in the chassis...patch power
to the Component Card and you're ready to go.
Pick A Card...Any Card. For IC work and other
types of design that can’t be built conveniently on
the Component Card, Heath offers a wide variety of
factory assembled cards to stack in the Chassis...
Dual & Quad J-K Flip Flops, And-Or-Invert, Nand Gate,
Dual Monostable, Op Amp...even a Dual Inline IC
socket card and a blank circuit card ready to etch.
Pick the one that meets your needs...stack it...
patch it.

There Is A Better Way To Design. Order your Heath
“Stack-n-Patch” now...and discover it!

Assembled EU-53A,6 1bs. .................... $37.50

N |
FREE Heath Scientific | HEATH COMPANY, Dept. 580-04
Instrumentation cata'og | Benton Harbor, Michigan 49022

and other pre-
cision instru-
— ments for labo-
“ ratory, engineer-

R

| Name

Y3 B8 in%. Re%ucgtion |

el an ap- Address
[ “r | plications. Send I
L= * for your FREE |
copy now ... just write on your | City

school or company letterhead.
*Mail Order Prices; F.0.B. Factory

(— “""‘ Describes these | o piease send FREE Heath Scientific Instrumentation Catalog

_State
Pnces and specifications subject to change without notice.

i
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Desk-Top Chassis

V4

Power Patch Card

Component Patch Card

Pick Your
Power Supply

EU-801-11 delivers 5 V @ 2
A max;170 V @ 40 mA max;
Plus and Minus 15 V @ 150
mA max. $75.00, 8 Ibs.

EU-41A delivers 0-15 V @
0-750 mA. $50.00, 6 Ibs.

——————— —

a Schlumberger company

S]]
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EK-279
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Look what moved out of
lab and onto the
&l production
line...

the

IGew for 1.C. Fabrication
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See the February 2 Issue of Electronics magazine

PLASMA SPRAY Systems put metallic, ceramic, plastic coat-
ings on products to give them wear, temperature, or corro-
sion-resistant properties they never had before...and give
the engineer design flexibility that can cut costs —improve

performance.

Exciting capabilities, but it took a while
to put that performance potential in

,\\\\\\N \

+ Now it's here.

production systems.

. }[)Uw)' Plasmatron Spray Systems
ot |

water pumps,

are used in the production of jet engines,
printing presses, electronic instruments, and

a number of other products. Both automatic and manual sys-
tems are available. .. more than 150 materials can be applied.

Choose the best, most economical material for your product,
and then add the required surface characteristics with a Plas-
matron sprayed coating. The result is an easily controlled,
dense, perfectly bonded coating that can be machined if

PLASMATRON

desired. Product costs go down, performance
improves and life expectancy goes up.

GET THIS BROCHURE on Plasmatron Spray Systems
and Plasmalloy® Spray Powders. Find out how they can
improve your product performance and fit into your pro-
duction lines. Circle the number below, or write to: Man-
ager, Plasmatron Sales, Dept. 101, Plasmadyne, a division
of Geotel, Inc., 3839 South Main Street, Santa Ana, Cali-
fornia 92702. For immediate action, phone: 714/545-7171.

plasmadyne
A GEOTEL COMPANY

3839 South Main Street, Santa Ana, California 92702
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policy” not to let contracts on a
subsystem basis, says Kaufman,
going instead for the noncompeti-
tive, negotiated, sole-source pro-
curement method. “Much of the
sole-source procurement is an un-
necessary failure to break out sub-
systems for competition,” he says.

Exodus. Such policies impose an
enormous burden on the small con-
tractors, says Kaufman. “They
can’t survive in the defense in-
dustry and theyre leaving, This
will be catastrophic for the in-
dustry as a whole, he says, because
the tendency toward a defense in-
dustry oligopoly is spurred. And
when an oligopoly exists in any
industry, it will eventually be sub-
ject to regulation by the Federal
Government.

For the record

Philco shuffle. Surprising no one
—after Robert Hunter quit as pres-
ident—Philco-Ford has realigned its
many divisions into two groups.
One, Aerospace and Defense Sys-
tems Operations, will be based on
the west Coast and will be headed
by John Lawson. The other, Com-
mercial and Industrial Products
Operations, will be based in and
around Philadelphia under Howard
Steller, The Steller group will in-
clude microelectronics, automotive
electronics, and consumer products.

For sale. The latest symptom of
woes at North American Rockwell’s
Autonetics division is the fact that
it’s trying to sell its unfinished $23
million facility at Laguna Miguel,
Calif. The site was to have housed
the computer-making operation.
Autonetics will have laid off 2,000
by March 6, and another 2,000 lay-
offs are due.

Specs. Those field effect tran-
sistors to be made by Siliconix as
the company’s first microwave
semiconductor products [Electron-
ics, Feb. 16, p. 33] will, typically,
havc a noise figure of 3 decibels at
1 gigahertz. The line of snap varac-
tors to be used as multipliers will
include a group specified at 10 to
12 watts at 2 Ghz, and another at
1 watt at X band.
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The BUSS HTA fuseholder mea-
sures only 1-25/32 inches in overall
length and extends behind the face
of the panel only one inch.

The holder features the popular
bayonet type knob. A strong coil
spring inside the knob assures good
contact when the fuse is inserted
into the holder. If a test hole in the
knob is needed, a breakaway hole
can be punched out to allow use of
a test probe.
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Rugged in construction to with-
stand vibration and shock, the HTA
fuseholder can also be furnished with
a special washer to make it drip-
proof from the front of the panel.
And the best feature of the HTA
fuseholder is that it has famous
built-in BUSS quality. You can’t get
it anywhere else.

For more information on the HTA
fuseholder, or anything else in the

complete line of BUSS small dimen-
sion fuses, fuseblocks, and fusehold-
ers, write for BUSS Bulletin SFB.

Bussmann Mfg. Division
McGraw-Edison Co.
University at Jefferson
St. Louis, Mo. 63107

SUPPLIED THE ECONOMICAL WAY

BUSSTRALITY
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From CRT display
to hardcopy printout.
In seconds!
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A plotter takes 30 minutes. A dry-silver
photographic process makes muddy copies.
But at Adage, Inc. the Gould 4800
Electrostatic Printer puts out clean

hard copy in seconds. No wait.

No wonder the 4800 is now a

catalogued item for Adage Inc.’s award-
winning Graphics Terminal.

The Graphics Terminal is a CRT

display computer system with infinite potential
for interractive graphics applications in
science and engineering. To name a few,
cockpit design, mathematical equations

and printed circuit cards.

Having the 4800 Electrostatic

Printer on line the user can alter his design
equation with a light pen and have clean
hard copy of any stage within seconds.
Adage officials say their system is

further enhanced by the economy of the
4800. It doubles as a printer by putting out both
alphanumerics and graphics. It has fewer
moving parts to maintain than conventional
equipment. And Adage interfaced the
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4800 in a matter of days .. .. at

surprisingly low cost.

More 4800 facts:

At 412,000 characters per minute,

the Gould 4800 breaks the old printout
bottleneck on your computer. It reproduces
signals from any source of digital input or data
transmission by telemetry, radio microwave
and/or land line, quickly, quietly,

accurately and economically.

4800 can probably recap the same

benefits for your system as it does for Adage’s
Graphics Terminal. Write us to see. Don’t
wait. Graphics Division, Gould Inc., 3631
Perkins Avenue, Cleveland, Ohio 44114.

COULCLEVITE

Gould 4800. The next generation
of high-speed printers.
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Staggered-finger heat sink design
is more efficient,
saves space and weight

Unique design is causing circuit
designers to re-think their thermal theory.

Design engineers are learning daily that
power ratings of power transistors are often
not at all what they appear to be at first
glance. For example, the data sheet on a
transistor may state, “maximum power dis-
sipation — 50 watts.” But the fine print —
if there is any — says, “at 25°C case tem-
perature.” Actually, the transistor alone will
dissipate only 3 to 4 watts before the max-
imum allowable junction temperature is
reached!

Obviously, something must be done to
maintain the specified case temperature
when more than 3-4 watts are to be dissi-
pated. This is normally accomplished by
mounting the transistor case to a dissipator
or heat sink, but dissipator state-of-the-art
has been such that these devices are too
bulky, too heavy — just plain incfficient.
Now you needn’t tolerate these size and
weight penalties in your design because
IERC has achieved a major breakthrough
in heat sink design: The IERC Staggered
Finger Dissipator.

International Electronic Research Corpo-
ration has developed a broad line of these
smaller, lighter, much more efficient heat
dissipators based on the unique, multiple
staggered finger design which has proven to
be 30% more efficient overall, and in some

FIGURE 1
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FIGURE 2

FIGURE 3

cases up to 500% more effective than many
conventional designs now in wide use. An
example of the staggered finger design is
shown in Figure 1. This is an IERC HP3
Heat Dissipator. To show how efficient this
device is, it is shown compared to a com-
mon finned extrusion. The HP3 and the
extrusion are virtually equivalent in their
heat dissipating ability; however, the HP3
is only ¥5rd the weight and %4rd the volume
of the extrusion.

The secret to the efficiency of the new
dissipators is the staggered fingers. (Figure
2) Note how the fingers are positioned so
they do not radiate to each other and the
configuration is so arranged that natural
convection takes place very readily.

In a finned extrusion the fins radiate to
each other and it is difficult for natural con-
vection to take place in the confined area
between the fins. (Figure 3)

In a forced air environment the staggered
finger configuration is even more effective.
The air can be from any direction. (Figure
4) As it hits the fingers, turbulence causes
it to move around each of the fingers, strik-’
ing many surfaces in its flow past the part.
The turbulent air against these surfaces dis-
turbs their surfacc barrier and is the prin-
cipal reason for the significant improvement
in the forced air heat dissipating properties
of these parts.

Compare this turbulent air flow over the
staggered fingers of the IERC part with the
air flow conditions when directed at a finned
extrusion. Here laminar air flow, rather than
turbulent air flow, takes place. The air must
be directed in one direction only, (Figure 5)
parallel to the fins. The air enters the space
between the fins; but because of this re-
stricted space, it immediately tries to leave.
Shortly after entering, it is not flowing
against the bottom of the fin surfaces. Since
the air flow is laminar, not turbulent, and
it is not disturbing the surface barrier at the
bottom of the fins shortly after entering,
the surface areas of the fins are A
only partially effective. f

The old rule-of-thumb which  , /
considers only the surface //

>

FIGURE 5

area relative to heat dissipation is not valid.
The effectiveness of the area must also be
considered. The staggered finger concept is
a significant breakthrough in heat dissipat-
ing devices and is the first improvement in
heat dissipator design since the flat fin or
extrusion design.

Broad line accommodates all
lead and case mounted semiconductors.

During the past several years, IERC has
developed numerous heat dissipating devices
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using the staggered finger configuration.

The UP style ( Figure 6) is just 1.78 inches
squarc and is available in various heights
up to one inch. It was designed particularly
to accommodate a single power transistor
such as a TO36, TO3, TOIS5, etc. However,
it will also accommodate more than one
smaller semiconductor, including the newer
plastic case power transistors.

To really appreciate the efficiency of the
UP, refer to the temperature vs. power

FIGURE 6

curve (Figure 7) showing a 2N1208 power
transistor mounted in a UP-TO15-B dissi-
pator. Remember, now, that this UP part
weighs less than one ounce. Considering a
maximum case rise of 100°C, the 2N1208
by itself will dissipate only 3 watts. When
mounted in the UP dissipator in natural
convection, it will dissipate 14 watts, or
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FIGURE 7

more than four times more power at the
same case temperature. In a forced air en-
vironment of only 200 FPM, 28 watts can
be dissipated — more than nine times the
power at the same case temperature. With
1000 FPM, the remarkable light weight UP
will allow 50 watts of dissipation from the
transistor — seventeen times more power at
the same case temperature.
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Number 7 of a series

‘‘See us at the IEEE Show Booths 4F19 and 4F20”

Think now. You must limit the case tem-
perature rise of a power transistor to 100°C.
You need to dissipate 14, 28 or 50 watts.
You have three cubic inches of space and
are limited to adding one ounce of weight.
And you can’t spend more than 40 cents for
a dissipator or sink in medium gquantities.
What would your present thinking lead you
to do?

FIGURE 8

Another IERC dissipator, the HPI, is a
companion to the HP3 shown in Figure 1.
The HPI is 2V42 inches square, slightly
larger than the UP. At the same case tem-
perature rise of 100°C, it will dissipate 23
watts in natural convection; in a forced air
flow of 200 FPM, it will dissipate 33 watts;
and 65 watts with 1000 FPM. The HP3,
which is 3% inches square, will dissipate
28 watts in natural convection, 42 watts
with 200 FPM, and 74 watts with 1000
FPM. When the HP1 and HP3 are nested,
Figure 8, more than 100 watts can be dissi-
pated at the same 100°C case temperature
rise with 1000 FPM.

Stop and contemplate the sizes of heat
dissipating devices which would have been
required to dissipate these powers before
the advent of the staggered finger design,
and you will appreciate the savings of space
and weight which the UP and HP make
possible.

The staggered finger design has also been
used in heat dissipators
for TOS5 and TO18
metal case transistors.
Models in the LP
Series, Figure 9, are
available in three
lengths and two heights §
and to accommodate
one or two transistors. |
These parts are so effi-
cient that when a TOS5
transistor is mounted
in the largest model

FIGURE 9

LP dissipator (only 2.31 x 1.12 x ¥2), the
dissipator is virtually an infinite hcat sink.
The case temperature rises only 65°C when
5 watts are being dissipated. When 1000
FPM of air is used at 5 watts dissipation,
the case temperature rise is phenomenally
low — less than 15°C.

In addition to their thermal efficiency,
LP parts are extremely versatile. Almost
any application problem where a conduc-
tion plane is not available can be solved
with these simple, low cost devices.

FIGURE 10

The staggered finger concept is also avail-
able in dissipators for plastic case power
transistors and integrated circuits and mi-
crocircuit packages as shown in Figure 10.

The staggered finger concept of heat dis-
sipation is the most significant breakthrough
in heat sink technology since the advent of
the power transistor. Get specific technical
and pricing information on those IERC
heat dissipators most applicable to your
needs. Write on your company letterhead
for Technical Bulletin 149 for more detailed
information on the PA and PB series and
Technical Bulletin 151 for the LB series.
Technical Bulletin 134 and Test Report
172A detail the UP series; Technical Bul-
letin 139 and Test Report 198 cover the
HP series; and for the LP series, ask for
Technical Bulletin 135 and Test Report 182.
You'll be surprised how substantially these
advanced new heat sinks will contribute
to the efficiency of your design and your
equipment.

International Electronic Research Corpo-

-ration, a corporate division of Dynamics

Corporation of America, 135 West Mag-
nolia Boulevard, Burbank, California 91502.

|IERC |

HEAT SINKS/DISSIPATORS
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Q.A., Hi Rel and R&D
require the range and accuracy.
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Production goes for our stamina.

Division of Fairchild Camera & Instrument Corporation, 974 E. Arques Ave.. Sunnyvale, California 94086 (408) 735-5011 TWX. 910.339-9217
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The new 5000C is the fastest, most complete and most
versatile IC test system known to man. With a higher degree of
accuracy over the full range in critical, exotic parameters, it has
the kind of sensitivity which lights up the inner recesses of Q.A.,
Hi Rel and R&D. But it took the tough minded, plain pipe racks
approach to get us on the production floor. Small space, no
down-time, endless repeatability. And the tightest tolerances an
IC has ever been probed for.

The 5000C handles DC, function, dynamic tests on digital and
linear devices with up to 100 pins each on as many as five multi-
plexed stations at a time. It has higher throughput and tighter
accuracies than any IC tester built or announced to date. Bar
none.

Because it’s computer controlled, changing tests or test
sequences is as easy as changing programs. No re-wiring. No
deadly delays. The 5000C comes complete with a library of fully
documented programs for most major applications—as well as
the best service and applications back-up in the world. More
than half a million dollars in test systems are installed in our
applications lab to assist you in special testing.

Call, write or TWX today. Our sales and service engineers
throughout the world are waiting to serve you. Prices are right,
and we're shipping from stock.

Ik A Scie B
FAIRCHILD
fe—————=——{

SYSTEMS TECHNOLOGY
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Youre no better

When the chips are down, no semiconductor device
is better than the process equipment used to make it.
If it isn't in the wafer, it isn’t going to be. And that’s
where we can give you better control, tighter tolerances,
endless repeatability and unsurpassed thin film
uniformity and quality.

We manufacture the best epitaxial reactors and vapor
phase deposition equipment in the industry. Bar none.
Laboratory models that give you state-of-the-art process-
ing to match your creative capabilities. Production

|.E.E.E., Booth 1F06-8

models that transfer state-of-the-art achievements into
large volume production quantities.

With Applied Materials, you get true uniformity of film
characteristics not only across the wafer and from wafer-
to-wafer within a run, but most important—the same
degree of uniformity in run after run after run. Thickness,
resistivity, dielectric characteristics and surface quality
are often uniform beyond current capabilities in delta
measurement techniques.

Applied Materials’ specifications weren’t developed



than your wafers.

solely for exotic requirements. Backing up impressive
technological accomplishments are the most rugged
workhorses available for quantity production. Wafer to
wafer. Run to run. You’ll consistently produce better
devices in thin film systems from Applied Materials
Technology.

May we quote on your next purchase? Call collect for
immediate requirements.

Applied Materials Technology, Inc., 2999 San Ysidro

Way, Santa Clara, California 95051 (408) 738-0600 Telex:

34-6332 « 63 Route 206, Somerville, N.J. 08876, (201)

722-3300 Telex: 83-3439 « In Europe: Advanced Semi-
conductor Materials, Wokingham, U. K.
Bilthoven, Netherlands; Miinchen, West
Germany. In Japan: Kanematsu-Gosho,
Tokyo.

applied materials
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6dB Gain...50% efficiency...ultraceramic stripline

Two new microwave transistors
have joined the TRW Gigahertz
Family. Both the 10-watt 2N5595
and the 20-watt 2N5596 are in
hermetically sealed ultraceramic
stripline packages, offer excel-
lent broadband capability, and
operate from a 28 volt source. |n
class “C” common emitter opera-

62 Circle 62 on reader service card

tion, the 10-watt unit offers 6dB
gain, and the 20-watt unit 5dB
gain, with greater than 50% effi-
ciency at 1 GHz.

Delivery is immediate...in
production quantities. Order
from the factory or any TRW dis-
tributor.

For complete information and

applications assistance contact
TRW Semiconductor Division,
14520 Aviation Blvd., Lawndale,
California 90260. Phone: (213)
679-4561. TWX: 910-325-6206.

TRW

Electronics | March 2, 1970




Siemens moves
toward American
market...

...aswell as
toward avionics

French discount
goodies in Soviet's
electronics bag

GaAlAs joins GaAs
in laser for British
communications link

Electronlcs | March 2, 1970

International Newsletter

March 2, 1970

West Germany’s no. 1 electrical-electronics company, Siemens AG, is
aiming for a larger share of U.S. markets. It has just concluded an agree-
ment with the Allis-Chalmers Manufacturing Co., under which the Mil-
waukee-based firm will manufacture and sell a wide range of Siemens
products on American markets. The actual licensing deal is expected to
be signed later this year. The German firm says this is the first move
towards eventual set-up of a joint Siemens-AC operation in the U.S.

Siemens, the world’s second-largest exporter of electrical-electronics
products—after Holland’s Philips, has been only a light weight contender
in U.S. markets so far. Last year’s sales there amounted to slightly less
than $50 million and involved primarily medical electronics, electron
microscopes, and special semiconductor devices.

Siemens and Britain’s Ferranti Ltd. have agreed to cooperate in plan-
ning, developing, and manufacturing laser-based airborne navigational
equipment for the MRCA, the multi-role combat aircraft which several
West European countries intend to build for operation by the mid-1970’s.

The deal brings together two top producers in their respective speciali-
ties. Ferranti is one of the foremost producers of avionics equipment, and
Siemens is known for some pioneering work in lasers. A West German-
British engineering team already is working out equipment proposals for
various MRCA versions.

Judging from the larger space they’ve rented, the Russians will carry an
even bigger bag of goodies to this year’s Paris Components Show, April
3 to 8, than they brought last year, their first attempt to sell sophisticated
circuitry to the West.

But, French electronics executives discount the Soviet move as propa-
ganda. One French firm wrote Moscow after last year’s show asking
for quantity prices on several integrated circuits the Russians exhibited—
and is still awaiting an answer. French executives says they've seen no
signs that Moscow has sold advanced components in other Western
European countries, though the Soviets took part in last May’s London
Electronics Show and then sent a components exhibit to Scandinavia.

Moscow has won minor orders for semiconductor crystals as a result
of last year’s Paris Show. France’s Silec and Thomson-CSF have
bought handfuls of Soviet silicon crystals, which their engineers call
high quality. But, there have been no massive orders, at least in France.
“Mainly we wanted to see if they were better than Western crystals,”
says a Silec spokesman. “They weren’t,” he adds.

Lasers made from gallium arsenide-gallium aluminum arsenide may
replace conventional gallium arsenide lasers in the optical glass-fiber-
cable communications link being developed for the British Post Office
[Electronics, Aug. 5, 1968, p., 267]. Researchers at Standard Telecom.-
munications Laboratories Ltd. have managed to pull 8-watt pulses from
25 amps in duty cycles of 0.4% at room temperature. This compares with
6 watts from 60 amps from comparable GaAs lasers.

STL men believe that scaling down the GaAs-GaAlAs heterostructure

€3



Japan's satellite
system seeks
more industry money

Sescosem building
2-kilowatt
power transister

Hawker-Siddeley
and TRW conclude
missile license

International Newsletter

to a 10-micron width would give 30 or 40 milliwatts in duty cycles of
25%, the level needed for a practical communications link. Degradation,
which affects all GaAs-based lasers at room temperature and limits oper-
ating life to mere hours when run at duty cycles exceeding 20%, still
must be overcome.

STL’s heterostructure has a 2-micron p-type GaAs layer sandwiched
between 3-micron layers of n-type GaAs and p-type GaAlAs. The laser
action occurs at the GaAs p-n junction as in conventional GaAs lasers
but the GaAlAs layer concentrates the active electrons into the thin
central layer. That concentration increases gain and correspondingly
decreases threshold current density to around 8,500 amps per square
centimeter, which is about one-quarter of GaAs laser figures. The STL
device runs cooler, is potentially capable of longer life, and shows
reduced optical losses when compared to the ordinary GaAs laser’s p-n
junction construction.

The Japanese program to launch an experimental commercial communi-
cations satellite is slipping away from its 1974 launch date, concedes a
delegate to the International Telecommunications Satellite Consortium’s
meeting in Washington. Funding is cited as the most critical problem
for the Asian regional experiment, which envisions a system “with
essentially an Early Bird capability.” It's a problem which may have
to be resolved by getting more financial support from industry for the
satellite’s organizer, the Outer Space Development Corp. Such a move
would give industry a 40% participation—and possibly more—in the
joint government-industry venture.

France’s leading French-owned semiconductor company Sescosem ex-
pects to have kilowatt power transistors ready for customers next year.
The second-generation power device will go onto the market rated for
2-kilowatt operation at more than 100 volts. Cutoff frequency of the
device will be some 20 megahertz.

Sescosem says that the transistor’s high power-handling capabilities
come mainly from a new package design that puts copper heat radiators
atop emitter regions as well as next to the substrate. Also crucial is a
pinhole-free solder alloy Sescosem engineers developed to join the
copper radiators to the small silicon chip. The chip measures 15 by 15
millimeters.

Hawker-Siddeley and TRW are joining forces to compete in the tactical
missile business. TRW Systems Group, by signing a licensing agreement
with Britain’s Hawker-Siddeley Dynamics, has thus definitely thrown its
hat into the tactical missile ring. The British firm has produced a number
of air-to-air, air-to-ground and ship air-defense missiles, and is develop-
ing an advanced air-to-air weapon for Britain now, presumably the
“taildog” missile.

The licensing agreement, under which Hawker-Siddeley Dynamics
will provide TRW Systems with technical data, comes close on the heels
of a request that TRW submit a proposal for the upcoming AIM-82
missile competition. The AIM-82 missile could be picked to go aboard
the Air Force F-15.

Electronics | March 2, 1970



Electronics International

March 2, 1970

French educators cast appreciative eye
on sophisticated audio-visual systems

Teaching equipment represents one of France's fastest growing electronics
markets; crowds at the educational electronics trade show seem to indicate
there’s a willingness to buy closed-circuit tv systems and problem-posing units

Until a few years ago, about the
only audio-visual teaching aids
used by tradition-bound schools in
France were a blackboard and
pointer. But things are  changing
fast—to the glee of electronics
firms.

Thanks largely to student de-
mands for better facilities during
the May 1968 rioting, the model
new university in the Paris suburb
of Vincennes boasts an elaborate
$700,000 closed-circuit television
system—one of the few in French
schools. The system links a tv
studio to 90 monitors spotted
around the school.

Modern-minded educators in the
Paris science faculty are experi-
menting with a 20-terminal com-
puter-aided teaching system based
on a big IBM machine. And an in-
creasing number of schools are re-
cording lectures by their eminent
professors in up-to-date sound
studios and sending tapes to less
fortunate establishments around
the country.

Growth. This new interest in
sophisticated teaching equipment
adds up to France’s fastest-growing
new markets for electronics. The
market is hard to delineate and
nobody knows its exact size. But
everyone agrees it’s growing fast—
at a rate of at least 25% a year,
figures Maurice Fromaget, head of
the new Thomson-CSF audio-visual
division. Along with the schools
themselves, French audio-visual
equipment makers are pushing
their wares to corporate customers
for factory training programs and
even supermarket promotions.

Underscoring the trend toward
electronics in the classroom, equip-
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Closing the circuit. Viewers at the Paris show had a chance to try out a closed-
circuit tv console with mixing and special effects controls.

ment makers organized France’s
first educational electronics trade
show in Paris in February. The
show attracted some 40,000 cus-
tomers, double the number many
exhibitors expected. The blossom-
ing of costly and complex machin-
ery, much of it computer-inspired,
indicated electronics firms are con-
fident French schoolmasters have
reached a new level of sophistica-
tion in their teaching methods.
Sintra, for example, feels sure
it can sell more than 5,000 of its
new $2,700 problem-posing ma-
chine—a complex version of the
electric probe-matching game chil-
dren used to play to solve a card
full of riddles. Sintra, a 1,000-em-
ployee firm that’s done consider-
able military systems work and has
to its credit France’s air-defense
network, packs a lot of logic into

its Mitsi 2023. Two hundred Fair-
child TTL integrated circuit pack-
ages sort out right and wrong
answer as students work their way
through a strip-film and magnetic-
tape instruction program.

Because of its load of logic cir-
cuitry, Sintra’s machine can cope
with a variety of answer inputs.
Students answer test questions af-
ter each instruction block by setting
15 slides, each of which has 140
symbols—upper and lower-case
alphabets, numerals, and mathe-
matical symbols. If the answer is
wrong, it’s analyzed by the logic
circuitry, which then signals the
film and tape where to go for the
instruction segment that should
guide the student to the right
answer, The complexity of the re-
peat sequences—branching, in au-
dio-visual jargon—depends on the
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program. A single film cassette can
provide up to 127 frames and the
sound tape can run as long as 20
minutes.

Sintra designed the machine to
be computer compatible. Up to 64
of them can be tied to a small gen-
eral-purpose computer. That way,
the work of as many as 1,000
students a day can be recorded,
analyzed, and printed out for in-
structors. A system comprising
eight machines and a Nixdorf 820
computer will be tried out in a
Paris vocational school this year.

Right or wrong. A less ambitious
teaching machine has been put to-
gether in prototype by Thomson-
CSF. The unit contains a small cas-
sette tape recorder which asks
students questions over a loud-
speaker or earphones. Students
answer by typing on an electric
keyboard. MOS memories compare
the response with the right answer,
and comparison develops signals
that drive “right” or “wrong” indi-
cator lamps. If mass-produced, the
machine would sell for around
8600, company officials estimate.
They think market soundings will
reveal demand in rural schools,
where a teacher handling several
grades could tie some students
down to the machines while he
teaches others.

Despite the entry of calculators
and computers into the teacher’s
method repertoire, Thomson-CSF
closed-circuit tv is the backbone of
the educational electronics business
for a long time to come. To offer
theatrical-minded educators the
possibilities of bigtime tv studios,
the company has developed a new
miniaturized mixing and special-
effects console. Six buttons let an
operator split and merge different
images, as well as point an elec-
tronic spot. The transistorized unit,
which contains a few integrated
circuits in its special-effects logic
circuitry, measures only 10 by 30
by 6 inches in its largest version,
which can handle eight video chan-
nels. An audio panel of similar size
controls four audio inputs.

The company plans to offer the
contro] console in a educational tv
studio package that will include
two cameras, a document reader,
six 12-inch-screen tv monitors and
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Am | right? Prospective customer ponders the merits of Sintra’s machine,
which, given a wrong answer, decides how many teaching steps to repeat.

the video and audio control con-
soles—all for a $20,000 pricetag.
The package will be marketed
throughout Europe and in develop-
ing countries, where Thomson-CSF
sees a big market.

To tap factory training and other
adult education markets, Thomson-
CSF has signed an accord with
France’s nationalized tv network,
permitting it to tape technical
courses broadcast by a government
training school and then rent the
tapes—with video recorders, natu-
rally—to industrial firms for worker
education programs. The company
itself has started giving its produc-
tion workers a wiring course
cribbed from the French tv net-
work.

Thomson-CSF has also bought
rights to sell and possibly manu-
facture CBS’s new electronic video
recording system in France. “Ed-
ucational television is just starting
in France,” beams Thomson-CSF
audio-visual boss Fromaget.

Great Britain

Pewter power

Lead-tin telluride has come of age
as an infrared radiation detector.
Britain’s Plessey Co. not only lays
claim to being the first to offer de-
tectors of the material, but is offer-

ing the semiconductor elements in
six- or eight-unit arrays.

With a peak sensitivity at about
10 microns, the detectors are com-
petitive with those made from
mercury-cadmium telluride. Plessey
says the new detectors already per-
form as well as the competitive de-
vices, but cost about 30% less.
Plessey researchers figure the new
material will soon surpass photo-
conductive mercury-cadmium-tel-
luride detectors in specific de-
tectivity—the basic measure of
sensitivity—because it operates in
photovoltaic mode, which is inher-
ently capable of higher specific de-
tectivity than photoconductive de-
tectors.

Lead-tin telluride is advantage-
ous because diodes can be fabri-
cated from epitaxial layers grown
on single crystals. The performance
of diodes from the same layer is
essentially uniform and an array
is easily mounted on a common
substrate. Mercury-cadmium-tellur-
ide detectors, on the other hand,
have to be carefully selected for
uniform response from chips of the
same crystal. Each detector in an
array has to be treated independ-
ently, with its own output leads
and bias supply.

Seeking orders. Plessey has sup-
plied lead-tin-telluride detector
samples to the military for evalua-
tion and also to some universities
and astronomers. The company is
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looking for production orders in
quantities of 10 to 20 at a time, and
is quoting prices of something
under $2,500 for single detectors.
The price will be perhaps two or
three times that for 6-by-1 or 8-
by-1 arrays.

The great advantages of both
mercury-cadmium telluride and
lead-tin telluride are that they will
work at liquid nitrogen tempera-
tures and that they have very good
response at around 10 microns
wavelength. This is a peak-emis-
sion wavelength for i-r radiation
from buildings, vehicles, and peo-
ple. The materials can also have
response times down to 10 nano-
seconds.

Hence, a lead-tin-telluride array
can be used as a highly sensitive
line-scanning detector in an air-
craft, where fast response is essen-
tial for good resolution. In another
application being tried out, Plessey
diodes function as heterodyne de-
tectors in communication systems
based on carbon-dioide lasers,
which peak at 10.6 microns.

Varying peaks. Plessey starts
with a lead telluride substrate onto
which lead-tin telluride is trans-
ferred by vapor transport. John
Bass, who's in charge of the work,
says the proportions of lead, tin,
and tellurium in the vapor remain
the same in the resulting epitaxial
layer, which eases the task. The
peak-response wavelength can be
varied between about 8 and 12
microns by varying the proportions
of lead and tin. The same effect
can be obtained in mercury-
cadmium telluride by varying the
proportions of mercury and cad-
mium, but, according to Bass, it
is much more difficult to achieve
uniform control of proportions in
a growing crystal than during
epitaxy.

The substrate is etched away
from the epitaxial layer, which is
then annealed to reduce carrier
concentration. The p-n junction is
formed by diffusing more lead or
more tin to change the ratio of
metal to tellurium. The wafer is
metalized and cut up. The chips
are mesa etched into discs about
20 mils in diameter and the con-
tacts attached to the metal by hand.
Then the diodes are assembled into
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arrays and the array packaged in
a double Dewar with a silicon
window and a silicon heat sink.
Thus far, the leads are all individ-
ual, but the intention is to develop
integral scanning circuitry.

Bass says that any six or eight
diodes from an array will not vary
in response by more than 20% and
in quantum efficiency by much less
than 20%. Peak specific detectivi-
ties thus far achieved have been
around 2.6 x 10 cm hz%/watt at
77°K and with a 180° field of view.

Great Britain

GaAsed-up ignition

The contact breaker points are a
weak link in an automotive ignition
system. There have been many
proposals to use electronics to cut
down the work the contact points
have to do, and even to eliminate
them completely. So far these al-
ternatives have not made much
impression on the market because
of higher cost—and the auto indus-
try weighs every fraction of a cent.

Manufacturers and accessory
companies offer electronic ignition
as an option, however, at extra cost.
Now, a British automotive parts
wholesaler, Autocar Electrical
Equipment Co., intends to enter
this field with a completely break-
erless ignition system. Its breaker
action is provided by a mechanical
chopper cutting an infrared light
beam generated by a gallium ar-
senide diode.

Autocar’s system, called Lumeni-
tion, will be offered as a $40 re-
placement kit for the conventional
coil, breaker points and capacitor
in a standard distributor. The chop-
per is a disk with lobes equal to
the number of cylinders in the
engine, and it fits on the cam atop
the distributor shaft, which is
ordinarily used for opening and
closing points. One of the holes in
the distributor base plate, which
normally takes the breaker points,
holds a bracket with the GaAs light
source and a phototransistor.

In addition, there is transistorized
switching circuitry on a thick-film

substrate attached to the bracket.
When the chopper breaks the beam
the detector output ceases. Actuat-
ing the switching circuitry and cut-
ting the power transistor current
to the primary winding of the coil.
Consequently, a high voltage is
generated in the secondary wind-
ing, in the usual manner. The coil
actually has fewer primary turns
than is normal, to get a fast sec-
ondary rise time and a strong spark
from a fouled plug. This is a bonus
not always found in normal points,
which can not take the high cur-
rent required.

Pointless. Autocar’s system com-
pletely eliminates contact points,
and Eric Ford, managing director
of Autocar, notes that as cars are
built to require less and less gen-
eral maintenance, the conventional
points will stand out more and
more as old-fashioned. The tran-
sistor-assisted points systems cut
down the worst problem—pitting
and corrosion—by shunting only a
small current through them and
feeding most of it through transis-
tors. But they don’t get over the
need for frequent adjustment. The
Lumenition system, like other ex-
perimental breakerless systems, is
claimed to be maintenance free.
Further, it’s free from the limit on
engine speed imposed by bouncing
or sticking points. At the low-speed
end it gives a faster switch and
therefore can induce a spark where
the standard systems cannot.

Though Britain’s volume car pro-
ducers have Lumenition systems
for evaluation, Autocar’s Ford does
not expect them to come rushing
yet. At current component costs, it
would add something like $15 to
the price of the ignition system.
Ford says the difficult components
are the gallium arsenide light cell
and the power transistor. If volume
production could slash the price of
these devices, the system cost
might get to within a few dollars
of conventional system. At this
level the ordinary motorist might
feel the benefits are worth the
extra price, believes Ford. But ini-
tially, he feels the system will find
applications in the high-perform-
ance replacement market.

Though basically simple, remov-
ing bugs from the system has re-
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Tripping the light fantastic. Beam from GaAs light emitting diode is
interrupted by chopper disk attached to car’s distributor rotor.

quired some work. The GaAs ir
lamp, supplied by International
General Electric Co., and the
photodetector are inherently highly
sensitive devices—much too sensi-
tive on their own for an automo-
tive environment. Unavoidable ran-
dom voltage changes and stray in-
duced currents would play havoc
with control of the system if not
neutralized.

Hence the lamp has had to be
stabilized with a zener diode, and
the photodetector is arranged as a
Darlington amplifier, switching 40
milliamps instead of the few micro-
amps characteristic of a single
photo-transistor.  Similarly,
power transistor is protected
against the spike voltage induced
in the primary coil winding imme-
diately after switching by a re-
sistor-capacitor circuit matched to
the transistor characteristics. A

feedback link in the thick-film tran-.

sistor switching circuitry provides
equally fast switching at all chop-
per speeds.

West Germany

Pulsed i-r link

Communications engineers encoun-
ter problems in designing data
transmission systems for use in
steel plants, foundries, mines, or
similar places. Automated tech-
niques often call for data trans-
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mission between moving machin-
ery and a fixed installation, but
rough environmental conditions
make conventional wire or radio-
based links unreliable. Drag cables
and inductive loops that sometimes
are used are subject to wear and
tear, and radio often is out of the
running because of the small num-
ber of frequencies postal authori-
ties in Europe set aside for indus-
trial purposes.

One obvious way to sidestep
these problems would be to use
optical techniques—that’s the ap-
proach engineers at the Research
Institute of West Germany’s Asso-
ciation of Foundry Workers have
taken. The system they've de-
veloped can send either analog or
digital data over distances of up
to 500 yards. What’s more, the sys-
tem permits reliable communica-
tions even when heavy smoke or
thick dust cuts signal strength to
less than 4% of its nominal value.

To make the system work under
conditions like that, its developers
have resorted to pulse-frequency
modulation, which hasn’t been
used in an optical transmission
link before, according to the asso-
ciation’s researchers. In pfm, the
information to be transmitted is
a function of the rate at which
pulses are sent. Unlike amplitude
modulation, it’s independent of the
amount of energy that reaches the
receiver. And compared with other
pulse-based modulation schemes,
pfm requires a lot less circuitry

and its noise immunity is higher.

The system operates in the in-
frared range at wavelengths around
0.9 microns. It features a band-
width of 11 kilohertz, allowing
simultaneous transmission of 16
binary signals in frequency multi-
plex and permitting one-channel
voice communications as well.
Work is now under way to modify
the system for considerable higher
bandwidths—up to 5 megahertz—
so that tv signals can be sent.

The key element of the trans-
mitter is a gallium arsenide lumi-
nescence diode installed at the
focal point of an 8-inch-diameter
parabolic mirror. The signals to be
transmitted are fed to an astable
multivibrator which serves as a
voltage-to-frequency converter. In
the absence of modulation this con-
verter delivers a train of pulses
with a repetition rate of 50 khz.
When the system is modulated,
however, the rate varies between
40 and 60 khz. The amount of
change depends on the amplitude
of the signals fed to the converter.

The converter output is ampli-
fied, fed to a pulse transformer,
and is then used to excite the
GaAs diode. The transmitter’s
power is between 10 and 20 milli-
watts.

At the receiver. The frequency-
modulated pulses hit a 12-inch
diameter parabolic mirror which
has a silicon photodiode at its
focal point. This diode acts as a
radiation-dependent current gen-
erator and is part of a parallel
resonant circuit which is tuned to
a 50 khz center frequency. After
being amplified and differentiated
the signals are fed to a simple low-
pass filter for demodulation.

Both the transmitter and receiver
are housed in waterproof units
slightly larger than headlights.

The new system, now undergo-
ing tests in a steel plant in the
Ruhr area, has been specifically
designed to transmit weight infor-
mation from a crane to a stationary
vessel below. But its developers
say that it has a much wider range
of application. The system could
be used, for example, in point-to-
point voice communications in
rough terrain with noisy environ-
ments.
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No Other UIT Source Can Price This Make:

Unsurpassed unijunction transistors at unprecedented low
prices . . . what could be better?

Immediate delivery from an uncommitted, million-and-a-half-unit
Motorola UJT factory inventory, that's what!

2N2646 — the only available industry standard for 67¢

We have, in fact, over 3 million of the ever-popular, industry-
standard, 2N2646 devices now in scarce supply elsewhere —
and all have recently been tagged with a new, low, 67¢ price.
Right now, Motorola UJT's are more economical to design in
than ever . . . and right now you can get any of these preferred
Annuiar* types in more than ample lots to supply virtually any
new and existing design — with important performance bonuses.

2N5431 — the only 4V UJT for 2.35

For example, your requirements for ultra-low-voltage applica-
tions will be immediately satisfied with the 2N5431 furnishing
4 uA peak point current at 4V Vg, 6.0 to 8.5 Ry spread and 0.72
to 0.80 eta ratio, plus 10 nanoampere lgs0.

2N4851/52 — the only “minutes-to-microseconds” UJT for 65¢

You can use the 2N4851 series in a wide range of puise, timing
and sensing applications; with 2.0 A peak point current and
low typical leakage it's ideal in long-time delay circuits.

2N4871 — the only plastic UIT for 45¢

And the all-around 2N4871 furnishes you a wide choice of HF
oscillator, time delay and SCR trigger application possibilities
with a 100-up plastic price of just 45¢!

@ MOTOROLA Unijunction Transistors

Contact a Motorola representative today for your large quantity
needs . . . write Box 20912, Phoenix, Arizona 85036 for data.

Motorola UJT's mean low price, top performance . . . and im-
X —_
mediate delivery! *patented process
No other UIT source can make that statement. All prices shown are 100-up
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Isn’t the logical place to get amplifiers
for seismic monitoring systems the company
that has already delivered thousands of them?

United Aircraft H2181 and H2191
Amplifier/Pulse Generators and H2105
Amplifiers are rugged, thick film hybrid
microcircuits. The H2181 and H2191 are
designed to work with seismic monitoring
systems and produce a pulse whenever a
low level signal reaches a set level. The
threshold can be set over a 40 dB range in
8 dB steps. The H2105 Amplifier is de-
signed to operate with a dynamic low im-
pedance microphone, and its nominal gain
is 100 dB at 1 KHz.

These 1.6” x 1.6” x .22” devices are
designed towithstand severe shock, to have
a high immunity to noise, and to draw ex-
tremely low power. The H2181 and H2191
draw less than 500 pA on standby and 1
mAwhen pulsing. The H2105 draws 850 pA.

Because they are currently being man-
ufactured in high quantity, the H2181,
H2191 and H2105 Amplifiers are available
fast, and at remarkably low cost. Seismic
monitoring is our business, so write for
complete information.

Electronic____United

Components

Rircraft

TREVOSE, PENNSYLVANIA Tel. 2156-365-6000 TWwWX: 510-667-1717

Circle 70 on reader service card
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"Tomake our new small
X-Y Recorderactbig,
just plugin
a couple of these.

HP’s new 7034A 1s as trim as you can
make an 8%2“x 11" X-Y recorder. But size
is the only thing small about it. The
frame has all the features and versatility
of our big X-Y Recorder. Such as 1500
in/sec? acceleration and 30 in/sec slewing
speed, to catch transients most X-Y
recorders miss. Guarded circuits to reject
ac and dc common-mode signals.
Exclusive, silent electrostatic paper hold-
down to eliminate slippage. Disposable
ink cartridge to eliminate mess and make
color changes easy. And zero sct/check
for fast verification of zero position with-
out removing or shorting the input signal.
High dynamic performance is

11906

matched by the flexibility we've achieved
with our unique plug-in concept: two may
be used in each axis, and can be cascaded.
With eight plug-ins to choose from,
you can add to your measurement capa-
bilities as the need arises.

With the Time Base plug-in, you
can capture X-T or Y-T data at %2
sec/in to 100 sec/in sweep rates. Expand
low-level signals for detailed study with
the DC Preamplifier. Suppress steady-state
dc to reveal small-signals using the DC
Offset plug-in. Plot single channel data at
50 points/sec with the Null Detector and
accessory point plotter. Plot two channels
independently with the Scanner.

Eliminate ac signal components over

50 Hz with the Filter plug-in. And for
more run-of-the-mill recording jobs,
try our low-cost DC Attenuator or

DC Coupler.

You'll be glad to know that the
price on this new X-Y Recorder is also
small: just 81195 for the basic instrument.
Plug-in prices start at $25. For all the
big details, contact your local HP field
engineer. Or write to Hewlett-Packard,
Palo Alto, California 94304; Europe:
1217 Meyrin-Geneva, Switzerland.

HEWLETT ﬁ PACKARD

GRAPHIC RECORDERS
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New S. S. White system
trims microelectronic hybrid resistors
at 1,000 per hour...or more
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IF you're into hybrid circuitry in
a big way, or hope to be, our Model
AT-701AR may be just what you
need. It offers high capacity, accu-
rate trims, high yield — or, just
what you need to keep your custom-
ers and your comptroller happy.
Model AT-701 AR issimilar toour
highly successful Model AT-701A,
but with the addition of a rotary
feeding system which lets operator
load and unload substrates during

the machine’s trimming cycle. Ca-

pacity is limited only by the man-

Model AT-701AR

Circle 72 on reader service card

ual dexterity of your operator.

Accuracy of the AT-701AR is
guaranteed — within 0.5%. 0.1%
is attainable with care and some
sacrifice of speed. Trimming is
monitored by a precision system
of electronics featuring a four-wire
Kelvin bridge, and tolerances may
be programmed from = 0.1%
through = 11%. (No use making
them better than the specs require!)

But suppose the Model AT-
701AR is too big or too small for
you?

Call us anyway. If you can get
by with something like 600 accu-
rate trims an hour, we can offer
you our Model AT-701A, to which
you can add the turntable feature
later. If you’re still experimenting,
we have Model LAT-100 for bread-
boarding. It is accurate to 1% bet-
ter, takes substrates up to 4 x 4
inches and sells for only $5,950.
If you’re really big, there’s the
Model AT-704A, a rotary-feed

machine that trims four resistors
simultaneously, monitors, and in-
spects them at the breathtaking rate
of 4,000 per hour. And if that’s not
fast enough for you, buy two.

All the S. S. White resistor trim-
ming systems are based on the
proven Airbrasive® method of
removing resistance material which
produces neither heat nor shock,
does not alter the substrate.

Call 212-661-3320 to arrange for
a live demonstration. Speak to Hal
Skurnick or Nick LaCourt. These
same gentlemen will be demonstrat-
ing the Model AT-701AR and the
Model LAT-100atmajorelectronics
trade shows around the country,
and if that’s not quick enough for
you, we will arrange for youto visit
our factory. We have also prepared
an extensive technical bulletin on
this equipment, called, rather cryp-
tically, the “RT-14”. a copy of

which is yours for the asking.

WHIPL ARBAASIVE
RISISION TRIMMING STSTEMS.

RT-14

Write to S. S. White Division,
Pennwalt Corporation, Dept. R,
201 East 42nd Street, N.Y., N.Y.
Tel.: 212-661-3320

SEE US AT IEEE
SHOW BOOTHS 1C-32-34

[SENNWALT

= 5.5.WHITE

INDUSTRIAL PRODUCTS
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You don't have to be a Scotsman to
know that you pay more for top per-
formance. So if we told you this new
3-digit DPM was made to sell for less
than $115 in OEM quantities, you'd
figure its performance at something less
than that delivered by our higher priced
models.

But you'd be wrong. And here’s why.

First of all, our initial objective was
to develop an instrument for OEM
measurement needs of the scientific
and medical community. Obviously,
price was an important factor. But so
was performance. The happy solution

*U.S. Pat. #3,051,939

was to eliminate a few of the more
exotic functions that these users nor-
mally don't require. For example, 100%
overrange and standard BCD output
(an option available on Model 1261).
Secondly, instead of compromising
performance, we've actually improved
it! Model 1261 is a basic 0-99.9 milli-
volt DC meter with 50% overrange
capability, 100 microvolt resolution,
long-term stability, 50 megohm input
impedance, high rejection character-
istics, and Weston’s patented dual
slope* circuitry. It's packaged in the
plug-in case that's common to all our

DPM's, giving you Weston front panel
serviceability.

This latest addition to our DPM fam-
ily brings .1% accuracy within range
of practically everyone's budget. Make
your own comparisons, spec for spec,
with other digital compacts on the mar-
ket. Write today for complete data and
ranges available.

WESTON INSTRUMENTS DIVISION,
Weston Instruments, Inc., Newark, N.J.
07114, a Schlumberger company

WESTON" |
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ultra-high
leakage
resistance

"Devices with leakage re-

sistance in excess of 10"
ohms are available for
circuits requiring this prop-
erty. Such applications
would include sample and
hold for A to D conversion,
and capacitor memory
systems. See Signalite Ap-
plication News for typical
applications.

voltage
regulators
better than 1%
accuracy

These subminiature volt-
age regulators are used in
regulated power supplies,
as reference sources,
photomultiplier regulators,
oscilloscopes, calibrators,
etc. They are available in
voltages from 82 to 143 V.
They are used in multiples
as regulators in KV ranges.
See Signalite Application
News for typical applica-
tions.

photo-cell
applications

The A074 and A083 have
been designed for use
with Cadmium Sulfide or
Cadmium Selenide photo-
cells. Applications include
photo choppers, modula-
tors, demodulators, low
noise switching devices,
isolated overload protector
circuits, etc. Speed of op-
eration is limited only by
the photo-cells. See Sig-
nalite Application News for
typical applications.

neon timers

The bi-stable characteris-
tics and high leakage re-
sistance of Signalite’s
special glow lamps make
them ideal as a compo-
nent for timing circuits.
The basic circuit resem-
bles a relaxation oscillator
network. See Signalite Ap-
plication News for typical
applications.

A GENERAL
INSTRUMENT
COMPANY

Circle 514 on reader service card

B Voltage Regulation B Counters
& References B Voltage Dividers
B Photo-Cell Drivers W Surge Protectors
B SCR Triggering B Logic Circuits
H Timing W Flip-Flops
B Photo Choppers H Memory
W Oscillators B Switching
W Indicator Lights B Digital Readouts

N
Signalite glow lamps combine long life, close toler-
ance and economy, and are manufactured with a
broad range of characteristics to meet individual
application requirements. For a creative approach to
your design problem . . . contact Signalite’s Applica-
tion Engineering Department.

SIGNALITE APPLICATION NEWS —

is used to communicate new and proven
techniques and applications of Signalite’s neon
lamps and gas discharge tubes. Signalite
Application News provides a forum for an ex-
change of ideas to keep the design engineer
aware of the versatility of neon lamps and
their many applications. Copies are available
from your Signalite representative or contact
Signalite.

Circle 513 on reader service card
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@ INCORPORATED

1933 HECK AVE., NEPTUNE, N.J. 07753
(201) 775-2490 317
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With due respect to Hewlett-Packard, General Radio, and other “biggies”

.

LogiMetrics audaciously introduces the world’s
most accurate RF signal generator with continuously
viewable (non-ambiguous) display.

@® Unprecedented stability and resolution @ No
separate counter or accessory equipment required
@ A true combination of improved performance and
reduction in cost!

Until now, a signal generator with an accuracy of 10,000
parts per million was considered acceptable. Logi-
Metrics’ new 920A RF signal generator automatically,
directly, and continuously measures the frequency to
an accuracy of 60 parts per million (0.006% of full
scale)! Think about that. Accuracy to 10,000 parts per
million now improved to 60 parts per million, taking into
account error due to all causes.

PATENTED IMPROVEMENTS AND EXCLUSIVES The
920A provides a significant improvement in accuracy,
resolution, and repeatability due primarily to a patented
new feature, ddc™-—direct digital calibration. (There's
no dial at all.) The frequency generated is displayed vis-
ually—to four significant digits. The frequency you
see is the frequency you're getting—continuously!
In addition, leveling is accurate to = % dB
across the complete spectrum of the generator |
and at all output levels. Modulation capability
provides unmatched AM performance with both
internal 400/1000 Hz modulation or external.

CLEANER AND MORE FLEXIBLE Unwanted spurious
by-products are practically non-existent. For example:
hum and noise, 70 dB down; residual or incidental FM,
1PPM; RF] leakage, better than MIL-1-6181D. That's
performance! The unique design (primarily integrated
circuit), makes calibration a snap. It also facilitates a
range of options including computer and/or printer
compatible read-out of frequency and narrow band fre-
quency programming.

ASK US! [f accuracy counts in your laboratory, write
or call for catalog data describing LogiMetrics’ “ddc”
signal generators from 100 kHz to 80 MHz. Or use
reader service number below.

Comparative Costs:

Conventional signal generator

plus separate counter (typical) ............ $3,500.00
LogiMetrics Model 920A ... ............ .. $1,975.00

LogiMetrics ..

A Subsidiary of Slant/Fin Corp.
100 Forest Drive, Greenvale, New York 11548
Phone: (516) 484-2222
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FACT!

UTC HAS MORE
TRANSFORMERS
& FILTERS LISTED

ON THE QPL
THAN ALLOTHER
MANUFACTURERS

COMBINED

Here’'s proof that United Transformer is Number One.

Exactly 53.73% of all transformers, inductors, and filters on the Qualified Products List-
ings are made by UTC.

This extensive listing enables you to meet most requirements for qualified inductive
devices. It also helps you to avoid the high costs and long delays in establishing qualification.

UTC is also Number One, with the widest selection of catalog parts in the industry. All
UTC parts are made in the same facility and with manufacturing procedures similar to those
used in making QPL parts—substantiating our claim to the highest quality in the industry.

To fill your present or next requirement, check your dis-
tributor for off-the-shelf delivery. Or, contact United Trans-
former Company, Division of TRW, INC., 150 Varick Street, /3
New York, N.Y. 10013. UNITED TRANSFORMER COMPANY

*Reference to the total items listed on Qualified Products Lists: (1) MIL-T-27, QPL.27-48 (transformers and inductors—
audio, power, and pulse); (2) MIL.-F-18327, QPL-18327-20 (filters: high pass, low pass, band pass, band suppression, and
dual functioning); (3) MIL-T-21038, QPL-21038-13 (transformers, pulse, low power).
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Impossible dream:
Comsat, AT&T in bed

U.S. optimism rises
at Intelsat parley

Laird plans new
communications post

ATA, Arinc to carry
frequency fight
toworld group...

Electronics | March 2, 1970

Washington Newsletter
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Communications Satellite Corp. sources say the company is talking with
AT&T about “a joint effort” in the launch and operation of a domestic
satellite system. At the same time, Comsat is talking about a similar
venture for tv transmission with the three commercial broadcast net-
works. However, Comsat says it will have to choose soon which partner-
ship to pursue, since “we obviously can’t have it both ways.” Comsat
clearly indicates it tends to favor the AT&T relationship—a surprising
development in view of the running battle over such issues as division
of communications services between satellites and cahles. However,
capital communications specialists say Comsat is going to have to make
a deal with someone on domestic satellites if it expects to remain in
competition after the recent White House recommendation to the FCC
that anyone with knowhow and the money can launch a domestic system
[Electronics, Feb. 2, p. 125].

Watch for the United States to hold its ground on the sticky issue of
the management role to be played by the Communications Satellite
Corp. in the International Telecommunications Satellite Consortium
now meeting in Washington. The conference, scheduled to conclude
March 17, is trying to reach a permanent agreement on the structure and
operation of the Intelsat system. The U.S. delegation, supported by many
Latin American and some African countries plus a few in Europe, favors
retention of Comsat on a permanent basis while others, led by France,
West Germany, Britain, and Switzerland, are bitterly opposed.

Though the U.S. is willing to accept some compromise, it is becoming
more firm in its support of Comsat. Says one U.S. delegate, “The other
side, as Dean Rusk used to put it, is having increasing difficulty convinc-
ing people that we're the bad guys.” The possibility still exists that the
meeting will wind up without an agreement. But, since the American
delegation sees another standoff as damaging to U.S. interests in the
long term, pressure is building on the American side for a permanent
agreement.

Defense Secretary Melvin Laird is pulling together all military communi-
cations responsibility under a new civilian post to be titled either Assist-
ant to the Secretary of Defense for Communications or Deputy Assistant
Secretary of Defense (Communications). The only reason why the new
job will not have the status of Assistant Secretary of Defense is a legal
one—the Pentagon is limited by law to the seven assistant secretaries it
now has. An appointment to the new job is expected soon.

Look for the Air Transportation Association of America and Aeronautical
Radio Inc. to continue their fight to develop an exclusive space com-
munications system for satellite-relayed, over-the-ocean navigation and
air traffic control, despite an adverse ruling by the FCC. Ovetriding
ATA-Arinc objections, the FCC unanimously decided that the airlines
must share a portion of the uhf space techniques bands (1,535-1,537.5
and 1,637.5-1,660 Mhz) with maritime mobile radio. The ruling is effec-
tive April 1. Airline industry arguments lacked both persuasion and
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. .. and doubt FCC
wili reconsider

Raytheon’s ‘burr”:
Sanders to get FAA
display backup job

Buck-passing 1970:
‘computer error’

Washington Newsletter

technical justification, the FCC said.

Both the ATA and Arinc said they will “continue to press industry
objectives” until the issue is settled at the International Telecommuni-
cation Union’s World Administrative Radio Conference on space services
in 1971. However, one airline spokesman pointed out that shared devel-
opment and use of such a system would mean lower costs, perhaps a
closer operational system, and a unified front before Congress and
government agencies.

The airlines discount the FCC’s sweetener— ‘When viable space systems
have been developed and sufficient experience has been gained, further
subdivision may be reconsidered.” The airlines, however, support the
FCC’s suballocation of the 1535-1660-Mhz aeronautical radionavigation
band to accommodate exclusive airline development of an aircraft
collision-avoidance system at 1592.5-1622.5 Mhz and for glide slope
operations in the 1557.5-1567.5-Mhz band.

Since the International Civil Aviation Organization already has pro-
posed sharing the space techniques frequencies, the decision was not
expected to become an issue at the Paris meeting Feb. 23-March 4 on
the application of satellite techniques. The panel is discussing the
problem whether a uhf, vhf, or hybrid navigation-ATC satellite should
be flown over the Atlantic or Pacific or both.

The Federal Aviation Agency will fund a development contract with
Sanders Associates of Nashua, N.H., for a data display system for
possible use in the en-route portion of the advanced National Airspace
System [Electronics, Jan. 19, p. 33]. FAA administrator John H. Shaffer
characterizes the Sanders effort a “bwrr under the saddle” of the Ray-
theon Co., which so far has failed to produce a satisfactory computer
display.

Despite FAA’s threat to cancel the Raytheon contract, the agency
signed an agreement with the Massachusetts firm Feb. 13 to develop a
new prototype display “within the terms of the existing contract.” During
recent Congressional hearings, the FAA said it had seen “very little
improvement from November” and that the Raytheon displays were “still
far short of meeting Government quality standards.”

In reply, a Raytheon spokesman said that “very significant progress”
toward reliable operation of the displays has been made in the last
several months and that the company fully expects to meet what it
describes as “the true needs” of the FAA. The company said that the
digital equipment portion of the work—representing 85 per cent of the
contract—"“is proceeding well.”

If the computer industry expects to maintain a favorable image on
Capitol Hill, it should fight back when the Pentagon blames human
errors on its computers, warns the Joint Economic Committee’s defense
economist Richard Kaufman. The Defense Department is a classic
example of the “growing tendency among bureaucrats to blame their
own mistakes” on a computer, Kaufman says, and the industry is making
a mistake by letting itself become the Pentagon’s new “whipping boy.”
What about the Congress? Kaufman doubts it will make a legislative
whipping boy of its computer system [Electronics, Dec. 8, 1969, p. 41].
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They'll talk to any T'TL family.

To most DTL families, too.

Because Sylvania functional arrays
are designed to be compatible.

They use the same 5-volt power sup-
ply common to TTL circuitry. Their
input-output levels are thc same as
SUHL I, SUHL I1, 5400 and 7400N.

In short, you can use Sylvania func-
tional arrays without interface prob-
lems.

And you get other advantages by
using our arrays.

You get input/output buffering and
the high noise immunity common to
TTL circuitry.

You get the highest functional den-
sity at the lowest possiblc cost.

And you also get your choice from
one of the largest lines of arrays avail-
able in the industry,

Sylvania functional arrays are avail-

able in military and commercial tem-
perature ranges.

If you want to talk to TTL systems,
talk to Sylvania first.

Svlvania Electronic Components,
Semiconductor Division, Woburn,
Massachusetts 01801 .

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS
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Non-destructive Clevite Surfanalyzer tells you for sure.
Shows deposit thickness, steps and true surface profile
of a 0.050" diameter IC on a chart 3 feet long!
And we haven’t scratched the surface!

Never will either.

The stylus of the Surfanalyzer adds the re-
quired light touch to surface measurement—
glides across delicate circuit deposits at just
0.05 grams. Picks up the slightest imperfec-
tion . .. provides an undistorted view of the
IC surface.

Note the extra-wide rectilinear channel.
And the engineered chart paper that allows
actual dimensional measurement of deposit
on substrate. And the razor-sharp smudge-
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proof trace. It's all part of our plan to provide
IC manufacturers and suppliers with the
most accurate, easy-to-read, easy-to-use
surface recording system.

Have we done it? You be the judge. Write
for complete details and the name of your
nearest distributor. There’s one close by wait-
ing to demonstrate this extraordinary test
equipment. Gaging and Control Division,
Gould Inc., 4601 N. Arden Drive, El Monte,
California 91731. Tel. (213) 442-77565.

Clevite Surfanalyzer 150
Surface Measurement System

Recorder

COULCLEVITE
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Asking Mars the right questions.

Our people are busy helping to plan and integrate the experiments
Viking will carry to the surface of Mars in 1975. One of the
knottiest problems is thinking up the right questions to ask the reticent
red planet. The objective is to get the maximum amount of
pertinent and useful information. Scientists, including ours, all
over the nation are burning plenty of the midnight oil to achieve just that.
Nobody wants to go 280-million miles and ask the wrong questions.
Martin Marietta Aerospace Group. Headquarters:
Friendship International Airport, Maryland.

MARTIN MARIETTA



Our 5000 and 7500 permeability
Ceramag’ ferrite materials

can pack a terrific amount of
inductance into a small size.

And the higher the perm, the fewer
turns required. Results. Lower
distributed capacity. Material
savings. Improved performance.

Ceramag® offers the designer a
true 5000 permeability. New,
Ceramag® 24K is also a true 7500
permeability. Both materials hold
their permeability over a wide
range of sizes.

Ceramag® 24H and 24K are pro-
duction materials, ready for im-
mediate use in your design. Stock
available in some sizes.

Precisely engineered, Stackpole
ferrite materials are produced by
exact processing, density checks,
rigid kiln centrols and accurate
sintering. You get more out of
Stackpole Ceramag® materials
simply because we put more
into them.

Study the characteristics of 24H

Producing high quality Ceramag®
components for the home
industrial electronics

industries for over
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Disaccommodation factor for both materials
is 1.4 x 10-8, typical.

> STACKPOLE

Electronic Components Division

and 24K, then consider how you
might use these ferrites.

For more information, samples
and applications, contact:

Stackpole Carbon Company,
Electronic Components Division, ®
St. Marys, Pa. 15857 Ph: 814-

834-1521. TWX: 510-693-4511.

terrlte
entertainment,

‘& ® and computer
twenty-two years.
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This expanded scale means unmatched accuracy and resolution
on AlLs Type 75 Precision Automatic Noise Figure Indicator.

PRECIZION AUTOMANC
NOISE HGURT INTICAION
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All's Type-75 provides
automatic noise figure
indication from 0 to 33 dB in
the RF range from 10MHz to
40 GHz. Price less cabinet: $1500.

AlL

Check our meter scale. You
won't find another one like it
on an automatic noise figure
indicator.

Its expanded readout pro-
vides accuracy to *0.15 dB,
with a resolution of a few hun-
dredths of a dB over the criti-
cal lower half of the meter
range. And a unique range
switch puts any noise figure
reading within this expanded
portion of the scale.

It's a fact. No other auro-
matic noise figure indicator
even approaches this accuracy
and resolution.

And here's another exclusive
and time-saving feature: only
with the Type 75 PANFI can
you calibrate to the exact ex-
cess noise ratio of the noise
generator being used. This
means direct indication of
actual noise figure without use
of correction curves.

a division of

Exclusive solid-state design.
Unique front-panel light that
confirms a sufficient signal level
for proper operation. Manual
and remote control, too.

All of these features make
the Type 75 the only automatic
noise figure indicator really
suitable for measuring the low-
noise receivers of today and
tomorrow. See for yourself.
Call our "hot line" now to ar-
range for a demonstration.
Just dial 516-595-3216 during
East Coast business hours. Or

write for our full line catalog of
Microwave Instruments, including
the Type 75 Precision Automatic
Noise Figure indicator.

CUTLER-HAMMER

DEER PARK, LONG

ISLAND, NEW YORK 11729
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SILICON PHOTODIODES
Types 663, 671
o Large-area 5 and 10 mm diameter detectors

¢ High sensitivity, low capacitance, fast response
e Guard-ring structure assures low leakage current and

low noise

e 10 ns response time, .3 to 1.1 micron sensitivity

o Suited for 1.06 u radiation detection

o Hermetically sealed packages. Also available in mono-

lithic four quadrant arrays.

Type 622 (3.0 ns response time)
o Totally depleted PIN structure

¢ Response time, 3.0 ns; sensitivity, 0.5 amp/watt
o High reverse breakdown voltage allows high optical

background operation

e Available in 1 mm diameter or 1.7 mm square sensi-

tive area
o Packaged in TO-46 housing with flat window

VISIBLE AND INFRARED LIGHT EMITTING DIODES (LEDs)

GaP

o Designed to emit in the green region of vis-
ible spectrum (5600A) coincidental with peak
response wavelength of the human eye

o Desirable for visual display and optical film
writing

e Packaged in glass diode (DO-7) or molded
epoxy lens (T0-18)

PHOTOTRANSISTORS

The industry’s most complete phototransistor
line designed to economically and flexibly fill
most industrial and commercial optoelectronic
sensing applications from single units to high
density uses. Models 916L and W offer maximum
sensitivity in hermetically sealed can with lens,

Molded epoxy encapsulated units give lowest
cost for high volume applications.

Galls

o Designed to complement the high density
application phototransistor line

¢ 0.9 micron emission matches peak silicon
response

o Package selection provides highly direc-
tional or divergent output beams

e Also available for military or space applica-
tions

Special Photodiode Products

e Enhanced blue response photodiodes with greater
than 90% quantum efficiency at 4000A

e High density mosaic photodiodes with active area
arranged in binary form

o Staggered 2-line arrays with 0.003 x 0.003 inch areas,
0.006 inch center-to-center, completely integrated
with operational amplifiers

Detector-Op Amp (Model 682)

e Low-noise silicon detector with hybrid operational
amp in T0-5 package

o Sensitive area2 mm x 2 mm

o Typical peak response 2.5 x 10+ volts/watt with 400
KHz bandwidth

GALLIUM PHOSPHIOE ||| 6ALLIUM ARSENIOE

100 —+ 1
g
z80 |
2 |
E 60 |- — —1
W 1
2
g
S 40 -—
w
[ |

20} | I

0 ! ! [ |

1} I ] !
52 54 56 58 60 62 66 68 90 .92 S84 96

Flat window units with wide field of view accom-
modate fiber optics interfacing. All devices are
silicon, npn, planar, high gain phototransistors.

Applications in industrial control, intrusion de-
tection, punched card or tape readers, position
sensors, industrial counting, photo choppers,
and shaft encoders.

Ap)

Ap)

Optically Coupled Isolators {Model 3N 903)

o Specially combined high gain phototransistor
and GaAs LED

o Provides signal transfer where electrical iso-
lation is necessary

o Current transfer ratio typically greater than
1.0 due to high sensitivity and efficient op-
tical coupling

o Packaged in single-ended 4-lead T0-18 hous-
ing

ENL Offers a

Complete Line of
Photosensors and LEDS

Complete product literature and price information on request.
Also available: Germanium, Indium Antimonide, Indium Arsenide infrared detectors to provide response to 7 p.

ELECTRO-NUCLEAR LABORATORIES, INC.

SUBSIDIARY OF INFRARED INDUSTRIES

115 Independence Drive, Menlo Park, Calif. 94025 ¢ Phone (415) 322-8451
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Why

NIXIE® tubes
when we

just developed
SELF-SCAN”

panel displays?

Now from Burroughs - two great digital
readouts, NIXIE tubes and SELF-SCAN
panel displays form a bright new team
in digital readouts.

NIXIE tubes are your only logical
choice for digital readouts containing
up to 8 digits. Their long life, uniform
brightness (200 ft. lamberts with no
chance of partial fadeout) and the wide
choice of configurations available help
make NIXIE tubes the most economical,
reliable, and readable digital readouts

on the market for most panel displays.

BUT
When your display requires 8 to 10 or
more digits, turn to Burroughs’ amazing
new SELF-SCAN panel displays.

Designed for larger displays, SELF-
SCAN panel displays reduce drive cir-
cuitry up to 90%, thereby eliminating
a major cost of readout systems. And

It's a matter of

See Us at IEEE Booth #2D39-45.

Circle 86 on reader service card

ULLARS AND
DIGITS

Burroughs

you can specify SELF-SCAN panel dis-
play systems with or without memory.
Flicker-free, comfortably readable in
the brightest light or darkest shadows,
SELF-SCAN panel displays provide un-
paralleled savings for readouts with 8 to
400 digits of alphanumeric display.

Regardless of your readout require-
ments, one of Burroughs team of digital
displays — industry standard NIXIE
tubes or the outstanding state-of-the-
art advance, SELF-SCAN panel display

“systems — will meet your needs.

For additional information write to
Burroughs Corporation, Electronic Com-
ponents Division, P.O. Box 1226, Plain-
field, N.J. 07061, Tel: (201) 757-3400.

More than 8 digits? Choose the new Burroughs
SELF-SCAN panel display.

For 8 digits or less, NI XI1E tubes are
still your most profitable answer
for readout displays.
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Technical Articles

e Robert Sarnoff, RCA Corp.’s new chief, has
embarked on more substantive changes af-
ter discarding the venerable Radio Corp. of
America corporate title. Among these are a
reorganization and an extensive realign-
ment of priorities, with emphasis on com-
munications and computers, and greater
harmony among scientists and corporate
marketing strategists. Clearly, the pioneer-
ing era of David Sarnoff has ended, but his son Robert has
ambitious plans for a new era of his own,

One step backward can mean two steps forward—especially at
Ferroxcube, where a multidiscipline design team built an ad-
vanced memory that swapped speed for drastically reduced
costs. The result: a dramatic opening to new industrial markets
for core memories.

Product planning—judging a product’s market and relating
customer needs to a company’s capabilities—is becoming more
and more important. Elecironics offers six examples of product
planning—six new products to be introduced at the IEEE Show
later this month.

Familiar, to say the least, with the glow-discharge tube, Bur-
roughs Corp. has adapted it to a multicell dot-matrix alpha-
numeric array. Burroughs’ new display uses glow-transfer and
glow-priming effects to provide automatic scanning with
only a minimum of costly external circuitry.

Another alphanumeric display design, this time using light-
emitting diodes, reduces external circuitry through strobing,
Hewlett-Packard’s strobing drives the diode array one column
or one row at a time instead of all together, so that costly IC
functions can be shared by all characters.

Yet another display approach is the seven-segment light-
emitting diode array. Though limited to numerics, Monsanto’s
display offers simplicity and economy—only seven elements
must be driven, instead of the 27 or 35 in a dot matrix.

Coming

Laser communications usually brings to mind large, fixed sys-
tems with very large bandwidth capabilities. Now there’s a
laser communicator that handles just a single, two-way voice
channel. Small enough to fit on a hat, it offers secure, high-
quality transmission,
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A new hoss cuts a new groove

An era ended when the reins passed from father to son; now Robert Sarnoff
is diversifying and assembling a strong marketing team to seek out
new customers for RCA’s new thrust—computers and communications
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at RGA

By Roger Kenneth Field

Electronics staff
Color photographs by the author
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® Perhaps the real founder of the Radio Corp. of
America was an acting Secretary of the Navy named
Franklin Delano Roosevelt, who decided that interna-
tional wireless telegraphy was too important to leave in
the hands of a forcign-based company. With that deci-
sion, British-owned Marconi Wireless Telegraph Co. of
America in 1919 became the Radio Corp. of America,
which was owned by a U.S. trio comprised of General
Electric, Westinghouse, and a silent partner—AT&T.

RCA’s original raison d’etre was to run the wireless
telegraph outposts it inherited, but within a couple of
years the company plunged into radio broadcasting, and
then became the exclusive merchandising agency for
radio sets and vacuum tubes made by GE and Westing-
house. Under the pressure of a consent decree, GE and
Westinghouse divested themselves of their holdings in
the company (AT&T had been forced to do so several
years earlier), and RCA began manufacturing its own
merchandise.

Now, with sales of more than $3 billion and over
12,000 products, RCA again is in transition. The first
clues were the change in the corporation’s name—from
Radio Corp. of America to RCA Corp.—and the demisc of
Nipper, the fox terrier who listened to “his master’s
voice” with one ear cocked to the horn of a talking
machine. But beyond these, RCA has changed its internal
organization, its overall emphasis and direction for future
growth, and its pattern of acquisitions.

Under the new plan, RCA is basically organized into
five operating groups: broadcasting, consumer electronics
and components, defense and commercial systems, infor-
mation systems, and services, which includes such di-
verse endeavors as Hertz, Random House, RCA Institute,
Global Communications, and a recently acquired frozen
food opcration, the FM. Stamper Co. The shift is most
pronounced in the movement away from the defense
sector, which has slipped from 30% to 15% of RCA’s
sales, and toward information systems and services,
which are high-priority arcas for the 1970’s. To main-
tain its traditional strength in consumer electronics, RCA
is counting on its holographic video playback system;
to bolster its position in components, the corporate
marketing effort is being brought closer to the labs.

The man behind this new strategy is Robert Sarnoff,
son of RCA’s long-time leader, David Sarnoff. Four years
ago he became president of RCA; two years ago, chief
executive officer; recently, at 52, chairman of the board.
Save the perpetual Sarnoff cigar, Robert shares with his
father but a single trait: an almost reverential respect for
meticulous, logical analysis, which both inherit from
Grandfather Sarnoff who passed an ascetic life as a
Talmudic student.

Robert Sarnoff quickly came to the conclusion that
RCA must get as good at marketing as it is at technology.
He believes RCA must start producing things that people
can not only use, but also pay for: “We've got to stop
looking for users, and start looking for customers,” he
asserts.

Sarnoff realized that a company the size of RCA could
not get along without either marketing or planning staffs
at the corporate level. His father had been a kind of
onc-man marketing and planning section, but that,
clearly, was not Robert’s modus operandi. So he set out
to find someone to develop a strong marketing operation.
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Sarnoff alerted his staff to look for well-qualified can-
didates and, after a time, he was introduced to Chase
Morsey Jr., a man who insiders say is likely to become
RCA’s next president. Morsey, a former Ford executive,
had been semi-retired, running an automobile dealership
in Scottsdale, Ariz. He had no special expertise in elec-
tronics or communications. And he had come to New
York not to seek employment, but to visit his mother.

But Sarnoff found Morsey’s experience extremely attrac-
tive. “He had been working in various responsible mar-
keting positions at the Ford Motor Co. for 16 years, prior
to running his dealership,” says Sarnoff, “and he was a
key member of the executive team that introduced the
Thunderbird and the Mustang. Morsey had experience
with distributor relations from both sides of the fence—
as a Ford executive and as a dealer—and, as you can
imagine, that experience would be extremely valuable at
RCA. So I took him up here on the mountain and let him
look around.”

Morsey liked what he saw—so much so, in fact, that he
started work on New Year’s Day, 1968. He is modest
about his new responsibilities: “Some people think all
those guys are working for me,” he says, “but I don’t
look at it that way. I just act as coordinator for every-
thing that doesn’t report to Bob.”

With Morsey aboard and corporate planning and mar-
keting teams assembled, RCA now is in a position to
implement Sarnoff’s overall strategy for profitable
growth. This strategy calls for:

) Acquiring smaller firms that are either highly profitable
or likely to grow, preferably both, like Hertz.

) Integrating vertically wherever possible. For example,
in Memphis RCA is set up to manufacture tv and f-m
antennas it once purchased from outside suppliers and
sold through dealers to the public.

) Striving for a commanding position in information
systems, with special emphasis on data processing and
interactive computing. Hence RCA’s rccent emphasis on
its “octoputer.”

) Diversifying geographically, as well as functionally.
That’s why RCA set up new plants recently in Belgium,
Taiwan, Mexico, Canada, and Great Britain; dropped the
word “America” from its name; stuck the word Global
into what used to be RCA Communications Co.; and paid
$27 million for rights to run a telephone service in Alaska.
) Pruning away endeavors that show no signs of either
profit or growth. RCA recently divested itself of its marine
radio operations, its linc of clectron microscopes, and a
medical electronics activity it started with Hoffman-
LaRoche.

) Shifting emphasis away from areas that are shrinking
or, at best, are not expanding as fast as the economy
itself—defense, for example.

How do Morsey and his team fit into this strategy?
They are supposed to figure out what RCA should get
into, and how.

The first big problem facing Morsey and his men was
whether the company should go to market with an
untested and unannounced technique for holographically
prerecording video signals on clear vinyl tape, or with
Homefax, a system for broadcasting facsimile of printed
matter that had been announced.

Morsey’s team opined that Homefax was still pre-
mature, but that the holographic video tape should be
given a strong development push in the traditional RCA

20

style. Morsey believes this market research on what later
was announced as “SelectaVision” and is now called the
vPS program (for Video Playback System) was valu-
able, and he calls it the first clear example of the com-
pany’s systematic, formal approach to making corporate
decisions of this kind. But the effort didn’t end with the
go-ahead. “Once we decided to go with prerecorded
video tapes,” says Morsey, “we built a fence around it.
We did a tremendous amount of in-depth interviews out
in the field, and that’s costly. But when we analyzed all
the data, we knew what we were shooting for—and we
also knew there was no consumer market for a system
(a reference to CBS’s EVR) that had a $700 adapter, and
tapes costing from $20 to $30 an hour.”

Morsey and his team determined what price people
would be willing {0 pay for the adapter ($400), what they
would pay for the tapes (310), the size and shape of the
adapter, and what kind of program to put on the tape.

VPS is only part of RCA’s major thrust for the future—
a thrust that goes beyond RCA’s traditional emphasis on
consumer electronics. “Now we are poised for the decade
of information,” says Sarnoff, who believes that informa-
tion systems, especially data processing, will be as im-
portant to RCA in the 1970’s as was color tv in the '60’s,
monochrome tv in the ’50’s, defense in the ’40’s, radio
in the '30’s, and wireless in the "20’s.

To accomplish this, RCA hired away from IBM Ed

—
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Visiting New York to see his mother, Chase
Morsey Jr, ended up as RCA’s executive vice
president, operations staff. Insiders say he will
become the company’s president in January,
1972, when Robert Sarnoff is expected to

to relinquish one of his three titles. Meanwhile,
Morsey is building a 40-man corporate
marketing team and coordinating the
president’s policy committee, which meets once
a month to evaluate new opportunities.

Donnegan, a marketing strategist who did the original
analysis for IBM of time-sharing, then headed up that
company’s entry into the field. Now, as vice president and
general manager of RCA’s Computer Systems division,
Donnegan has primary responsibility for fulfilling top
management’s mandate. “Mr. Sarnoff says he wants us to
be a solid number two with 10% of the market by the
mid-1970s, and we take that seriously,” he says.

The goal is a bold one, and so is Donnegan’s strategy
for attaining it. “Most non-computer companies have
tried to bite off some piece of the market that IBM has
left uncovered,” he says. “Honeywell, NCR and Univac
have tried to take out small computers: SDS and CDC
have concentrated on scientific computers, But RCA is
going to hit IBM across the board. We're going for the
middle spectrum of commercial computers—those leasing
for $10,000 to $30,000 a month.”

The ace up Donnegan’s sleeve is RCA’s expertise in
communications, and the company’s strongest effort is
in remote computing. “In 1968, only 13% of all com-
puters were communicating with remote terminals,”
Donnegan says, “but by 1975 we expect communicative
computers to account for 50% of those installed.” In
1968, 27% of the machines RCA installed were com-
municative, compared to 13% for the industry.

Basically, Donnegan’s position might best be de-
scribed as a front-row seat behind the eight ball, On

RCA's overall marketing strategy is essentially
what other large corporations have been using
for years. It eliminates, in essence, a number of
“short circuits” used by General David Sarnoff to
get technology to the marketplace.

RODUCTION TEST MARKET
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Marketing strategist Ed Donnegan reflects
RCA’s new aggressiveness in computers
Hired away from IBM, Donnegan heads
up RCA’s campaign to gather in 10%

of the computer market—most of which
will come from his former employer.

Trying to keep the tiger in the defense
electronics group, Irving Kessler makes “tiger
awards” to engineers who think up new defense
markets for RCA’s products. An award consists
of a set of tiger cufflinks, a laminated
paperweight with a stalking tiger captured in
plastic, a bottle of Tigress perfume for the
engineer’s wife and, finally, a new suit from a
local haberdasher. “Kind of corny,” says one
engineer, but he admits that the point—to
encourage a marketing awareness among
technical personnel—does come across. Along
other corporate marketing lines, Kessler has
instituted a great variety of marketing strategies
designed to harvest the most desirable Federal
contracts. For example, he keeps a running
chart on the strategies of the defense group
year by year with parallel entries for Pentagon
moves. And he maintains what he calls “the
Kessler kitty”” to fund research in areas where
the armed services may be likely to need
expertise from its primary contractors. Groups
of teams at each defense division sift through
target contracts, pinpointing high-priority targets.
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the one hand, he has a mandate to bring into RCA 10%
of the computer action when no firm except IBM has
yet managed to get and keep more than 7%. RCA is
presently number five with 4%. Additionally, with over
70% of the market now in the hands of IBM, RCA is at
the same point in sales that IBM had reached in 1951.

On the other hand, Donnegan recognized a tremendous
opportunity when he came to RCA. He has the total sup-
port of Robert Sarnoff and Chase Morsey. The com-
puter division already is building a strong base in re-
mote computing. The technology, too, is working on
RCA’s side: with faster hardware, mostly due to in-
creased use of high-speed monolithic circuits in 1970
models, Donnegan feels he can span nine IBM machines
with only four or five Spectras. Then, too, there are a
number of tactical advantages associated with the divi-
sion’s small size. IBM spent years educating computer
users not to look at hardware alone, but rather to look
at total service, a benefit that now accrues to RCA,
since last year’s consent decree required IBM to
unbundle—to sell hardware and software separately.
So RCA can walk into a ready-made market with total
service, And the division’s small size allows it to write
flexible contracts that better suit the needs of small-
and medium-size customers. “We have one contract,”
says Donnegan, “that allows the economy of outright
purchase and the flexibility of lease. We lease the ma-
chine for 15% less than a similar one for IBM, and we
let the customer keep it for nothing after six years. He
pays the difference on a pro-rata basis if he wishes to
bail out early, but we waive the penalty if he upgrades
with RCA equipment.”

Nor did IBM’s increase in service costs, estimated at
10% to 12%, hurt RCA one bit. And finally, history may
come full circle—in RCA’s direction. If computers do
move into the household, then home computers will be
RCA’s field the way office equipment was IBM’s.

Donnegan, with a key sector of RCA’s future resting
on his shoulders, moves confidently ahead. He has as-
sembled a product-planning team of 80 people, and this
year he expects to hire 1,100 people from college cam-
puses to train as systems analysts and programers—
roughly the same number IBM’s recruiting campaign is
expected to produce. “From 1950 to 1960, IBM was an
exciting company that went from where our division is
now to $1 billion sales,” says Donnegan. “I believe RCA
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Computer Systems division will be just as exciting dur-
ing the 1970’s, and that it, too, will reach $1 billion sales
at the end of its decade.”

Except for RCA’s bold effort into computers, a plunge
that is now costing the company about $2 million a
year in cash, the Sarnoff-Morsey marketing strategy is
basically conservative—hardly the sort of stuff disasters
are made of. But one element of daring is implicit in
RCA’s approach: RCA is gradually developing a depend-
ence on widespread availability of wideband cable.
Many projects and aspirations depend on the ultimate
stringing together of homes and offices with coaxial
cable on a scale comparable to that of the telephone.

For example, sophisticated remote computing that in-
volves the manipulation of visual data requires wide-
band connection. So does efficient computer-to-computer
communication. The company’s plans for success in
manufacturing cable tv equipment—at this point, and on
any scale that RCA could view as successful-would
require evolution of a huge cable network.

Indicative of RCA’s anticipation of the ubiquitous coax
is the work in progress at the David Sarnoff Research
Center at Princeton. There, the cable has implications
for three out of five major projects. The one that is most
intimately tied to the cable is the development of a
home information center. If that is to go beyond a slick
collection of receivers and playback devices, it must
be capable of passing audio and video signals in and out
of the home,

The implicit dependence on cable points up a funda-
mental difference in corporate style between David and
Robert Sarnoff. The former was a pioneer, who set sail
on the electromagnetic spectrum with confidence only in
his own capacities.

Robert Sarnoff is much more the modern corporate
cxecutive, confident of his industry, but understanding
that how he and his company fare is at least partially
subject to the caprices of the economy and other cir-
cumstances over which he has little or no control. In
such a context, corporate growth and profit must be
pursued in an entirely different way.

Ironically, many elements of the new thrust at RCA
bear a striking resemblance to the condition of the com-
pany’s birth. Global communication, for example, was
precisely the reason that caused the Navy Department
to create RCA. The desire for vertical integration had
its origin back in the Twenties, when RCA engineers
weren't satisfied with the vacuum tubes made by Gen-
eral Electric’s Lamp division. Finally, even the recent
marketing decision to go ahead with VPS had predeces-
sor in the conceptual framework of the Radio Corp. of
America. As one RCA old-timer puts it: “The modern
analog to David Sarnoff’s radio-phonograph of 1922 will
appear in 1972 as the television-holograph.”

What is truly new at RCA is not so much the goals as
their respective emphasis and the corporate style with
which they are to be attained. This new emphasis was
perhaps best captured by one recent moment in Robert
Sarnoff’s office. He was trying to recall the names of
the operating groups that report directly to him, and
he easily rattled off information systems, NBC, services,
and defense—in that order. But he rubbed his chin and
looked toward the ceiling as he tried to recall the last
one: “I know there are five,” he said . . . “Oh, consumer
electronics and components.”
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To market, to market
is RCA labs’ new motto

® The David Sarnoff Research Center in Princeton,
N.J., unquestionably has fashioned many successes for its
namesake. But paradoxically, the General’s reverence
and admiration for men whose technical education sur-
passed his own night-school engineering degree were
largely responsible for some missed opportunities, too.
For by leaving the scientists largely on their own Sarnoff
also left the technological side without the crucial mar-
ket guidance that was needed to get ideas out of the
laboratory and on to the sales charts.

In the relationship that developed between the Gen-
eral and his scientists, he drove them to produce com-
mercial systems he believed would have tremendous
impact on society—for example, easily-tuned radio, tele-
vision and color television, and the video tape recorder.
Thus the lab primarily attracted scienfists who hankered
to hitch their wagons to such undertakings. “The guys
here don’t get their kicks by determining the magnetic
moment of the electron to 13 significant places,” says
one scientist who has spent many years at the lab.

“Although it was nice to be left to our own judgment,
we were kind of lonely,” says Bill Webster, now vice
president of RCA Laboratories. “And in our loneliness,
many of us tried to figure out what technology would
be marketable, and we proceeded to try and develop it.”

It’s understandable that scientists would take such an
attitude. Requests for guidance could well be answered

with “shopping lists” of tedious short-range problems.
However, the entrepreneurial initiative of the Princeton
scientists that blossomed forth to fill the void was
blunted in two ways:

P Scientists who worked long hours on enjoyable ideas
felt frustrated when headquarters couldn’t market the
results.

) On the other hand, a number of marketable ideas
developed by the lab weren’t picked up by headquar-
ters simply because they didn’t fit in especially well with
corporate goals.

Energy conversion fell into the former category. Aware
of the growing need for electrical power, scientists at
the lab got fired up about basic research and develop-
mental work on batteries, thermoelectric devices and
solar cells. They successfully developed several devices,
including self-healing solar cells, a 500-watt thermionic
tube, and advanced thermocouples made of a ger-
manium-silicon alloy. But headquarters believed RCA
could not compete with battery manufacturers like
Union Carbide. '

The most striking example of a demonstrably market-
able technology opportunity overlooked was RCA’s early

_effort in computers. An RCA scientist, Jan Rajchman,

working in parallel with a group from MIT, invented the
core memory and made a working prototype by Christ-
mas of 1949, then tried to get a corporate division to

Researchers in Princeton, N.J., were

long on freedom but short on guidance
from corporate headquarters; hence,
technology and markets didn’t always meet

94

Electronics | March 2, 1970



pursue it, “They told me at Camden that a million cores
would saturate the entire U.S. market, so production
wouldn’t pay,” says Rajchman, smiling. “Now, onc big
machine uses a million cores.”

A number of firms did jump in and were making cores
by 1952. In 1956, RCA finally opened a plant to make
them at Needham, Mass., but by then the company was
limited to specializing in high-temperature cores.

RCA’s first opportunity to get into computer manufac-
turing came in 1942 when the Army Ordnance Depart-
ment offered the company the ENIAC program to build
the first all-electronic computer. Headquarters turned it
down because the project didn’t seem to have com-
mercial potential. But in the end, RCA scientists, includ-
ing Rajchman, cooperated on the program, which ended
up at the Moore School of Engineering. There, the men
from Princeton, with several years of experience in digi-
tal gun controls, found themselves the reigning experts.

Another opportunity knocked right after the war when

-

- —g ¢

IBM approached RCA to collaborate on a line of elec-
tronic computers for office use. The idea was that RCA
would supply the electronic expertise; IBM, the knowl-
edge of business machines. But RCA turned that down,
too, and IBM had to go it alone—with great success.

To be sure, there was a case for avoiding the office-
machine field at the time. As one scientist at the lab
says: “In retrospect, we can see that it was easier for
IBM to learn electronics than for RCA to understand busi-
ness machines.” A Xerox executive, observing that both
RCA and Kodak turned down the Carlson process that
later became Xerography, puts it this way: “Kodak put
its money in Kodachrome; RCA went into color television.
Who's to say those were bad decisions?”

No case, however, can be made for RCA’s myopia in
electronic components—an area in which the lab always
excelled, and with which the corporation is thoroughly
familiar, both as manufacturer and user. Yet in com-
ponents, marketing misjudgments have become such a
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Now, applications-oriented
scientists like Jim Hillier
and Bill Webster

are in charge

regular occurrence that RCA has even developed a strat-
egy to handle it. It’s called the “venture-big-capital-and-
leapfrog-the-technology” method.

Technological leapfrogging salvages a late start. With
prices dropping rapidly in an established technology
area, competing against those already strongly en-
trenched doesn’t pay. So the alternative is to anticipate
the next area to which the industry will flock, and carve
out a leadership position there.

There are two tricks to successful leapfrogging. First,
you have to guess the direction of technology and con-
tribute viable innovation. Second, you have to hustle
goods to the marketplace, maintaining as much of a
lead as you can, to insure that you are still the leader
when the rest of the pack comes panting along.

But there are plenty of pitfalls. You can leapfrog into
an innovative area that simply doesn’t yield marketable
products, while the rest of the industry slowly pushes on
in conservative, but fruitful endeavors. You can come
up with developments that your corporation isn’t in a
position to sell. Or you can come up with marketable
developments so sophisticated that corporate executives
simply can’t grasp their importance, and the ideas die
on the vine.

At RCA labs, in the past, almost every possible combi-
nation of these mishaps occurred. They came to haunt
the company’s reaction to the one postwar development

Lab research

is coordinated with
marketing goals...

and the scientists love it
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that most seriously affected its position in components:
the transistor.

The company’s first reaction to the Bell Labs devel-
opment was that the feeble amplification of the current-
driven device could never compete with the then well-
refined vacuum tube. Later, as transistors proved useful
for amplifying small signals, RCA, convinced that semi-
conductors could never handle power levels and volt-
ages needed to drive loudspeakers and cathode-ray
tubes, kept mapping out areas for tube design that semi-
conductors were least likely to encroach upon. Belatedly,
the company got into the production of germanium
transistors, but by that time the semiconductor houses
had started looking toward silicon devices, since its
easily oxidized surface facilitated passivation.

When silicon was quite clearly established RCA leap-
frogged into gallium arsenide, which has a higher elec-
tron mobility than either silicon or germanium and
seemed destined to succeed them as the industry sought
transistors with higher and higher performance. For
years, scientists at Princeton struggled to make superior
transistors with gallium arsenide, but a marketable bi-
polar device never emerged.

In 1963, two young scientists fresh out of college,
Fred Heiman and Steve Hofstein, invented the metal
oxide semiconductor. Although the device offered small
size and high input impedance, MOS didn’t fit into RCA’s
semiconductor outlook at the time. The Heiman-Hofstein
transistor was fabricated on silicon, not gallium arsenide.
And its analog characteristics were worse than bipolar
devices, not better. So RCA didn’t put it into production.
Later, after a number of firms started making and selling
MOS transistors and arrays, RCA attempted the bizarre
maneuver of trying to leapfrog a technology that had
been created right in its own laboratories. The company
staked out a market in complementary MOS arrays, which
contain both n- and p-channel MOS transistors on a
single silicon chip. This market has grown to $1 mil-
lion compared to the present $35 million market for
p-channel MOS arrays.

Meanwhile, the company realized that gallium arsen-
ide probably would never be able to compete with sili-
con for bipolar transistors and arrays. Fortunately,
however, before the lab dropped its efforts, scientists
determined that the virtues of materials made up of
the III-V compounds, like gallium arsenide, relate to
their bulk properties, not to surface effects or to tran-
sistor action at junctions near the surface. So now Prince-
ton has a jump on most industrial laboratories in bulk-
effect ‘semiconductors like injection lasers, Gunn-effect
devices, and electroluminescent diodes.

The new RCA corporate marketing approach is in-
tended to take much of the guesswork out of innovations
that come out of the Labs. But Chase Morsey Jr., execu-
tive vice president, operations staff, has no intention of
forcing scientists to devise products for which his staff
believes a market exists. “What we hope to do,” he
says, “is to move research closer to marketing in two
ways. First, we will make decisions at headquarters that
will help implement faster the development programs
in the labs. And second, we hope that our own market
research efforts will turn up missing things that users
would like to have. I believe marketing has an obliga-
tion to transmit the needs of the people to scientists.”
Will such mild encouragement suffice to supplant the
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General’s direction for important crusades, and to im-
prove on his record? Robert Sarnoff believes this is en-
tirely appropriate: “I'm a great believer in environ-
ment,” he says.

What do the scientists at the labs think of this ap-
proach from headquarters? Not surprisingly, they love it.
Many of them already have met some of Morsey’s 40-odd
marketing men, whom they find bright, enthusiastic, and
interested. Says one scientist: “What’s happening at
the labs is nothing more than what should have been
happening all along. The company has taken an approach
to product planning and marketing similar to that of
many other companies of comparable size. I feel the
change was long overdue both as a researcher and as
a shareholder. I just wish RCA would stop declaring a
dividend and plow all its profits into the new strategy.
Then you would see this place take off!”

Another puts his finger on the new mechanism that
RCA hopes to exploit: “Look at it this way. SelectaVision
came about not because a guy was playing around with
holograms, but rather because some guy was looking at
new products that were needed—keeping in mind the
pool of available technology—and he found a match.”

What follows is some of today’s technology at the
David Sarnoff Research Center, and its creators—the sci-
entists who are looking for those “matches” that will

build RCA’s future.
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Ed Ramberg is making a match simply by being at the Sarnoff Research
Center. The shy, diligent scientist with a Ph.D. in physics from the Uni-
versity of Munich joined RCA as a junior engineer in 1935. Since then,
his interest in electron optics carned him an enviable reputation in devel-
opment of both television and electron microscopy. In recent years
Ramberg has been working on coherent optics, specifically sources of
noise in holograms. This is & convenient endeavor when a major com-
pany goal is to remove noise from its VPS (Video Playback System, for-
merly SelectaVision) which depends for both sound and images on a
series of holographs embossed on a strip of thin, clear vinyl. With Ram-
berg behind them, scientists working on the VPS project have started to
isolate and eliminate holographic noise, and three sources have been
identified: a multiple beam interaction; dirt on optics; and a moire
pattern, that originated when a master tape failed to align as it passed
through a pair of pressure rollers.

Paul Weimer is matching thin-film technology to the
problem of making a cheap, tiny vidicon that may some-
day change the entire nature of broadcast journalism.
The sought-after development is a thin-film vidicon on a
wafer. Weimer and his colleagues already have made
an image-sensing array of 2356 by 256 elements and
installed it in a tv camecra a little bigger than a cigarette
package. Now Weimer is shooting for a 512-by-512 array,
which he hopes will be ready by year-end. If Weimer
is successful, tv news reporting could be freed from
large crews and bulky equipment. But first Weimer must
eliminate vertical streaks in array-produced images—a
defect caused by nonuniformities in the light-sensing
array and its scan circuitry—and show that working 512
by 512 arrays can be produced with reasonable yields.
Then, RCA must figure out how to handle the roughly
8 million bits a second that will spew forth from the
miniature camera.

Etectronics | March 2, 1970

A new breed
of scientist
comes to RCA:
Matchmaker

By pairing technology
with future product needs,
RCA seeks perfect matches
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Joe Scott and Joe Burns have matched sili-
con to sapphire in order to outperform MOS
arrays. The team predicts silicon-on-sap-
phire arrays of one-nanosecond gates. With
both a 50-bit dynamic shift register operat-
ing at 100 Mhz (above) and a content-ad-
dressable 16-bit memory under their belts,
Scott and Burns are ready to attempt a
256-bit random-access memory with full x
and y decoding on a silicon-on-sapphire
chip. The 110-mill chip will have 1,900 de-
vices, 15 nsec access time and quiescent
power consumption measured in micro-
watts. Scott and Burns are achieving sur-
prising SOS specs and yield—better than
60% for the 80-mil, 50-bit shift register
from wafer through testing and bonding.
Still, they admit to disadvantages: silicon
technology can’t be transferred to SOS on
a one-to-one basis; contaminants can’t be
dissipated into the substrate; and the dop-
ing is extremely light (“you almost can
count the number of dopant atoms,” says
Burns). But the two have great faith in SOS
—they believe it offers the speed of bipolar
and complexity of MOS.

Jan Rajchman is making his sixth match by blending lasers
into mass memory. He joined RCA in 1935 and unleashed a
stream of developments that included the electron multiplier
tube; the betatron, a particle accelerator he helped develop;
the first read-only memory, which he fashioned from a resistor
matrix in 1939 for an electronic gun control; the magnetic
core memory, which he made first from permalloy and then
from ferrite; and finally the transfluxor, a multi-holed ferrite
device that serves as the key element in magnetic logic cir-
cuits. Now Rajchman is fired up over optical memories, and
he and his colleagues are trying to develop one that will store
10 billion bits in a package no larger than a color tv console.
The key to Rajchman’s optical memory is a device he calls a
“latrix,” for light accessible transistor matrix, which must
simultaneously control about 10° channels of information,
interface with the computer’s central processor, and de-
tect the same number of light channels to facilitate readout
of stored information. “Optical memories,” says Rajchman,
“could eliminate tapes, disks and cores in one fell swoop by
offering advantages in cost per bit, density and speed. I'm
personally convinced of 100% success—it’s in the airl Even
if this were somebody else’s project, I'd give it at least a
50% chance of success.”
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Bernard Hershenov’s group made a match by establish-
ing a base of expertise in microwave integrated circuits
at RCA, which prides itself on its technological strength
in communications. As head of the “Blue-Chip” pro-
gram, Hershenov steered his people to develop designs
for an S-band amplifier, an i-f amplifier (1 to 10 giga-
hertz), and a circulator. To do this, the Blue-Chip group
had to put the tiny signals through their paces. For ex-
ample, an amplifier (shown) required a high-power tran-
sistor, so the group rose to the occasion with a Schottky-
barrier junction FET in gallium arsenide—source-to-gate

and gate-to-drain gaps measured about half a micron—
and the device put out 5.6 watts with a 6.5-decibel gain
at 2.2 Ghz. The group’s present goal is a 60-Ghz trans-
mitter and receiver, cach on a chip, for secure com-
munications between satellites or at extremely close
range. To do that, Hershenov expects to use a dis-
tributed Gunn-effect device, laid down as a thin epitaxial
layer of gallium arsenide. “We've already run a 20-Ghz
feasibility test,” says Hershenov, “and we expect to
come up with a device that’ll put out 50 to 100 milliwatts
in the 60-Ghz frequency range.
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Henry Kressel made a match by using dislocation-free
alloys of gallium arsenide—fabricated through a “vapor-
phase growth” technique developed at the labs—in con-
structing injection laser diodes. These lasers, with their
special doping, are especially handy because they lase
at room temperature in a “close-confinement” mode that
Kressel pioneered. The scientist now stores the semi-
conductor laser and other spontaneous diodes in rows
of little drawers in his officc, but he believes that mass
production and widespread use are not far away. “Where
infinite life, compactness, efficiency, compatibility with
IC’s or low power consumption are important,” says
Kressel, “spontaneous diodes are a cute, novel way to
do things with light.” Now, for example, they are used
in card readers, obstacle detectors, bomb fuses, and
light-triggering of silicon-controlled rectifiers, he says.
In the future, applications could include short-range
communications, rangefinders, panel lights, holograms,
and intrusion alarms.

George Heilmeier has made a match by
blending his knowledge of chemistry with
an investigation of relatively weak electric
fields in nematic liquid crystals. By doing
so, he produced a liquid crystal that ex-
hibits “dynamic scattering”—the otherwise
clear liquid turns milky when an electric
field of a few volts is applied, causing a
movement of ions that disrupt the liquid’s
ordered molecules. The liquid returns to a
clear state upon removal of the small volt-
age. This effect could be useful for displays
or it could make its mark simply as an
optical shutter. Just how liquid crystal
will eventually be applied is uncertain, but
switching in most cases is fast enough to
qualify for use in flat-screen tv, displays
for instruments that operate in bright light,
and optical memories. All that’s needed to
see the effect clearly is a pair of parallel
plates separated by about 1/1000 of an inch
and filled with the liquid crystal; a pattern
of tin oxide deposited on the two inside
surfaces; and a small battery. Connect the
latter to the two oxide patterns and presto!
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Nipper belonged to London artist Francis Barraud, whose
painting was so popularized on Victor records that he
spent his life painting copies. RCA recently kicked the

dog out of everything except its Red Seal recording albums

e
highly
personal
corporate style
of David Sarnoff

® When the Radio Corp. of America, inherited the
assets of the Marconi Wireless Telegraph Co. of
America, it found among them what turned out to be
its all-time most valuable asset—the unselfish, unassail-
able, and unyielding devotion of one David Sarnoff,
commercial manager.

Sarnoff often has been heralded as a genius or a
visionary. But one thing is certain: he was a man
for his time, with mental capabilities flawlessly matched
to the pursuits he chose.

His greatest asset by far was an uncanny ability to
isolate and identify human wants. His capacity to
make a dccision and stick to it pulled him through
a period of turmoil when weaker men fell by the way-
side. And, his showmanship helped him stake out a
claim in a field in which showmanship counts heavily.

Sarnoff’s insight into people’s wants was evident at
an early age and, in the earliest days of radio, this sense
was to steer him into a major success. Dr. Alfred Gold-
smith, then a professor of electrical engineering at City
College, invited Sarnoff and RCA’s sales engineer to
his downtown home for dinner. The purpose was to
show the visitors a simple radio that Goldsmith had
installed to pick up music from the transmitter at a
nearby Wanamaker Department Store.

“At that time,” says Goldsmith, “radio nuts kept a
kind of scorecard each day of how many distant stations
they could hear. The engineer with David was obviously
in that league, and he went on and on about how my
set was no fun because you couldn’t twiddle lots of
knobs and reach distant stations. And he insisted that
nobody would buy a radio that could pick up only
local stations when there were already scveral sets
on the market that could do better than that. David
just sat there, then he finally turned to him and said,
‘Will you shut up. I'm thinking!” Then he turned to
me and said, ‘Alfred, this is the radio music box I
have been dreaming about for years.”” Soon after, the
Radiola 4 was introduced and became an immediate
success. Tuning was done with one knob that set
capacitors in the LC and antenna circuits.

Perhaps the most striking example of the Sarnoff
insight was his plunge into television. Most entre-
preneurs with Sarnoff's success in radio would have
fought anything—like television—that appeared to
threaten their position. On the contrary, David Sarnoff

A 1921 tourist group at RCA’s wireless station
at New Brunswick, N.J. included (front, left

to right) host David Sarnoff, E.J. Berg, Albert
Einstein, Charles Steinmetz. The tall man
(extreme right rear) is Alfred Goldsmith, a
founder of the IRE and a lab chief and
consultant to RCA for over 50 years. He holds
many patents, including one on the tri-phosphor
color tv picture tube presently in use.
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Modest, to say the least, was the first RCA lab (1920)
which was pitched in a field at Riverhead, L.I.

not only refrained from any such fight, but he picked
up the new technology when it seemed about to expire
and brought it back to life. The rescue occurred when
Vladimir Zworykin, a scientist at Westinghouse, found
himself without a job after his company lost confidence
in the commercial possibilities of television. But Sarnoff
took Zworykin aboard and told him to get started.

Sarnoff’s subsequent commitment to television points
up another quality of the man—his ability to make
decisions and then stick with them, for years if necessary.
In that sense, Sarnoff was unshakeable.

His determination didn’t always bring joy, even to
those within RCA. Color tv is a good example, for not
everyone at RCA was convinced that it was anything
more than a meaningless embellishment of black-and-
white tv, and some were dragging their feet in develop-
ment. But Sarnoff had made up his mind, and he was
determined to see it through. He called a meeting in
his office and asked the principal figures involved in
the color project how long he could expect to wait for
demonstration of a working color tv system. Reportedly,
after cursory analysis they opined that such a demon-
stration would require three to five years. “Come back
here in three months with a working, electronic color
tv system,” said Sarnoff. “And if you don’t have it, don’t
bother coming back at all.”

Sarnoff’s decisiops had their human side, too. In fact,

“Birth of an Industry”’
was the title of a
speech given by David
Sarnoff at the 1939
New York World’s Fair.
The speech was the
first news event tele-
vised by a broadcast-
ing company. In it,
Sarnoff made the bold
prediction that tele-
vision would someday
become “an important
industry.”

he tried to be as kind as a highly competitive industry
in turbulent times would allow. When one RCA employee
showed unusual skill in handling some especially intri-
cate matters with the Federal Government, Sarnoff dis-
covered it and asked for complete details, which were
assembled and supplied quickly. Upon reading the
report, Sarnoff summoned the man and told him that
he was completely familiar with what he had done.
“I called you here because I wanted to tell you personally
that your action on behalf of this company will not
be forgotten,” Sarnoff said. “I am pleased to tell you
that no matter what the future brings, your continued
employment is assured as long as you live.”

And David Sarnoff never went back on his word.
Decades later, the man was given notice along with
other employees in his group. When word of this lay-
off reached Sarnoff, he quickly reinstated the employee.

Sarnoff learned to appreciate the value of showman-
ship only when his well-developed skills for verbal
combat didn’t carry him far enough. One such occasion
was a private meeting in the mid-Twenties with several
executives from the Victor Talking Machine Co, who
came to New York at Sarnoff’s request to witness the
demonstration of an electrically amplified phonograph.
The unit sported a radically different magnetic pickup,
instead of the mechanical type then in use.

The trio from Victor included the company’s resident
musician, Walter Clark, whose critical ear was respons-
ible for talent selection. They brought with them two
identical copies of a Victor record to use in the com-
parison of the new electrically powered and amplified
RCA machine with a standard Victrola. “The difference
was like that between a Rolls-Royce and a kiddy car,”
says Goldsmith, who by this time headed up the RCA
iab at Van Cortlandt Park that spawned the new phono-
graph. “The three people from Victor discussed the mat-
ter, while David and I stood by confident that laurels
were about to descend upon our heads. Nothing of the
kind ensued. The Victor executives said flatly that our
machine was no good. “Why?’ David asked. We were
absolutely astonished when they said: ‘Victor would
have absolutely no use for your machine. It doesn’t
sound like a phonograph.””

Sarnoff never forgot the lesson he learned from the
Victor people. From that day on, all demonstrations
of new technology were carried out on his terms, and
he absolutely insisted on flawless command perform-
ances. For his demonstration of color tv before the FCC
many years later, for example, he had Nanette Fabray in
a colorful miniskirt sing “That’s what makes Paris,
Pareee.” “Nobody noticed the details of color,” says
Goldsmith. “Miss Fabray really sold the system for us
and David knew that.”

But during David Sarnoff's reign at RCA, perhaps
his most important attribute was his ability to pick
the brains of brilliant men, but never take any of them
as gospel. He carefully weighed the advice of all who
offered or were asked—be they greats or near-greats
in technology—and in the end made up his own mind.
The process took time and involved phenomenal con-
centration. But he almost invariably turned up the right
conclusion—the right conclusion for RCA at the time.

With Brig. Gen. David Sarnoff’s retirement, an era
ended—an era of problems and promises that were
largely conquered and fulfilled. @
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... SO new
you can't look it up
in your Funk & Wagnalls

LEVERWHEEL SWITCH ... a brand new concept ... Thumbwheel Lever-Action by CHERRY

FASTER SETTING: A single movement of the Leverwheel High impact, polycarbonate end caps, case, lever and wheels.
setting lever through its 60° arc is all that's necessary for a com- M d[SE, cONEtEUEon FErmils dE5EmbIY
plete 10-Position cycle. (Compare that to plunking through the of as many units as required.
360° rotation on conventional thumbwheell)
Instant reset at no extra cost: A simple sweep with the hand

and all levers return to home position with every switch in the af(';yégfdmcg:&zf;s'ush (wipers)
bank returned to “zero.” -

Unique se(gngg lever and internal gear
0

move only 3

Detents and iettering with external pinion on
reverse side.

Printed circuit board of glass filled epoxy with gold
plating over nickel.

Just two screws to assemble individual units Into switch modules.

Cherry has new standard thumbwheel switches, too!
1o a1 i I HRTEEIS 3T STISTAINBHCTS lfes, (Btailmtor: SEEL G i o
changeable with other leading thumbwheels. IEEE Show Booth 4C20

CHERRY %

1656 Old Deerfield Road. Highland Park, lllinois 60035
Circle 103 on reader service card

CHERRY ELECTRICAL PRODUCTS CORPORATION o



Circuit design

Designer’s casebook

Capacitors add up
in voltage multiplier

By H.R. Mallory
Mallory Battery Co., Tarrytown, N. Y.

By charging several capacitors in parallel and then
discharging them in series, an output capacitor can
be charged to essentially a multiple of the supply
voltage. The circuit is useful in building transform-
erless d-c to d-c converters, where any number of
stages can be added to produce a desired voltage
ratio. Using a transformer may require custom-
tailoring for a special turns ratio.

The circuit produces an output voltage almost
triple the supply voltage. Transistor Q., which
is part of a free-running multivibrator, switches
off and on at a frequency determined by the com-
ponent values of the multivibrator. When Q: is
off, the three 0.1-microfarad capacitors charge to
the supply voltage less the forward drop of the
diodes through the 1-kilohm resistors and the

Designer's casebook is a regular feature in
Electronics. Readers are invited to submit
novel circuit ideas and unusual solutions to
design problems. Descriptions should be
clear. We'll pay $50 for each item published.

diodes. Transistors Qs and Qs also remain off—
they are reverse-biased by the diodes’ forward
voltage drops.

On the next half-cycle of the multivibrator, Q»
turns on, and the capacitors forward-bias Qs and
Q. into conduction. The capacitors are connected
in series-aiding as their charge is transferred
through diode Dy to the 120-uf output capacitor.
The voltage to which an unloaded output capacitor
charges is about three times the supply voltage
minus the voltage drops of diodes D; through Dy,
and the saturated voltage drops of transistors Q:
through Q4.

Diode Dy prevents the output capacitor’s charge
from leaking when transistor Q, is off and the last
multiplier capacitor again is charging to the sup-
ply voltage.

By referencing the output capacitor voltage to the
positive side of the supply line, an extra stage of
multiplication is gained. A multivibrator frequency
of 1,350 hertz was used to provide 31 or 43 volts
across the 120-uf capacitor. With a different num-
ber of multiplication stages, other multiples of the
supply voltage will be obtained. And the circuit
can be tailored to operate at other supply voltages
as well as at different switching frequencies.

% % | ’
47k 22k 21k 4 s
10k 1 0.22 9 1k 1k - 7T~ NO LOAD)
+—— 0.1 0.1 0.1 by
— 12v s | U’,‘: } =
—_10MA
i 0.02 Qs Qs
A NO
JL JL 120 3y LOAD
Q Q2 Dy 10k D2 20k D3 T l
+
Q;—Q4 2N3704 D,—D, 1N34 CAPACITORS IN MICROFARADS
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A staircase and a ramp
yield multiple sawtooths

By Eric G. Breeze

Fairchild Semiconductor, Mountain View, Calif.

Sawtooth waveforms are used for character gener-
ators in cathode-ray tube displays and for sweep
circuits in oscilloscopes. Several waveforms gener-
ated in synchronism and occurring sequentially can
be made with a combined analog and digital circuit.
The digital segment generates a staircase whose
equal-amplitude steps are added algebraically to
the ramps of a sawtooth generator—the analog
portion. The sum adds up to a sawtooth whose
period is the length of the staircase.

Many applications have to resort to motor-driven
potentiometers to generate long, sequential saw-
tooths. However, these potentiometers are not al-
ways reliable. This ci