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SHOULDN'T THE COMPANY THAT
WIRES THE WORLD’S MAINFRAMES, WIRE
THE WORLD’S PERIPHERALS?

Brand-Rex has been
supplying wire and cable to
the major mainframe manu-
facturers since the earliest
days of computer technol-
ogy. Everything from back
panel wire, to signal trans-
mission cable, to flat flexible
Tape Cable®, to intercon-
necting cable. All UL and
CSA listed; all cost/reliability
engineered.

The same product
diversity is available to
peripheral equipment manu-
facturers. Is your need hook-
up wire? We can usually
ship it from stock. Or are you
searching for plug-to-plug
compatible interconnecting

cables? If they’re not in stock,
we're probably processing
the specific item you want.
Of course, wire and
cable isn't the only reason
computer people come to
Brand-Rex. They come
because we offer unbiased

BRAND-REX

technical assistance. No
preconceived solutions
based on a limited product
line. Because we have such
a broad capability, Brand-
Rex engineering specialists
can always recommend the
most functional, reliable and
economical cable for your
particular requirement.

So call on us whenever
you have a wire or cable
problem. We're as near as
your regional Brand-Rex
sales engineer. Make him
part of your problem solving
team. Brand-Rex Company,
Electronic and Industrial
Cable Division, Willimantic,
CT. 06226, 203/423-7771.

ELECTRONIC & INDUSTRIAL CABLE DIVISION

Other Brand-Rex Divisions
Abbott & Co., wiring harnesses [ Nonotuck Manufacturing Co., copper wire
Pyle-National Co., electrical connectors (] Telecommunications Cable Division
Teltronics, Inc., telephone equipment and components O Brand-Rex, Ltd. (Scotland), wire and cable

a INCORPORATED
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/ HP CALCULATORS SOLVE YOUR PROBLEMS YOUR WAY

Network analysis, control systems, logic
simulation, magnetics, microwave...whatever
your engineering problem, our calculator-aided
design brochure will show you how to

slash days —perhaps weeks —from your design
schedule. It describes fully-proven combinations
of computing calculators and engineering
software that can give you fast, accurate
solutions to your most complex problems —
perhaps to the very design problems that
confront you now.

From electronic super slide rules to the
most powerful calculator-aided design system,
there’s a combination that fits your needs...
and your budget. HP puts the computing
power where you need it —right at your
fingertips. Get out from under tedious number
crunching and back to creative engineering
design. We’d like to show you rather than
tell you, so call your local HP Sales Office.

Or send for our 12-page, illustrated brochure...
it's free.

HEWLETT hp; PACKARD

Sales and service from 172 offices in 65 countries.
P.O. Box 301, Loveland, Colorado 80537

-

This free brochure will show you
fresh new approaches to electronic design.

0.K,, I'd like to see how HP computing calculators can help \
solve my design problems. Please send me your free brochure.
Name = S
Title
G S
Address.— ... - - . . . . e a
City/State____ = Zip
Phon@. - - . - -

HP-Calc. Inq.
P.O. Box 301, Loveland, Colorado 80537

816K
M
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RED YELLOW GREEN ¥
NARROW BEAM m -
And that’s 24 mcd at only 10 mA 5082 - 4557 4957
for our brightest red lamp.
- WIDE BEAM
At 20 mA you can get over 48 mcd 5082 - m
of light output.
HP’s new high efficiency material makes these new bright LED’ possible.
With our brightest yellow you get 16 mcd at 10 mA. Our brightest green offers 16 mecd at 20 mA.
Three colors, two beam angles, and two luminous intensity categories are available
in the popular T 1-3/4 package. Twelve new LED, one just right for your application.
All are available for immediate delivery, just $0.89%ach or $1.15 each
at the 100 piece level, depending on brightness category. —
HEWLETT yhp; PACKARD
Sales and service from 172 offices in 65 countries.
1501 Page Mill Road, Palo Alto, California 94304

Contact Hall-Mark, Schweber, Wilshire or the Wyle Distribution Group

(Liberty/Elmar) for immediate delivery. Or, write us for more details. They offer
you new ways to apply solid-state technology
Electronics/April 17, 1975

in your products.

o1s02  *Domestic USA Prices Only.
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Electronic

The International Magazine of Elec;fonics Technology

Electronics Review

MILITARY: Air Force wants standard aircraft microcomputers, 31
Computer design yeilds machines with three word lengths, 32
INDUSTRIAL:Laser camera helps speed textile printing, 33
CONSUMER: Quaking sensation comes to the movies, 34

PARIS SHOW: Semiconductor makers eye U.S. market, 34
AVIONICS: Costs threaten F-16 and airborne command post, 36
NEWS BRIEFS: 38

RELIABILITY: Mil specs coming for semiconductor memories, 38

Electronics International
JAPAN: Heterojunction-gate FET shows promise in ICs, 53
AROUND THE WORLD: 53

Probing the News

MANAGEMENT: View from Fairchild: ‘a new era,’' 65
INSTRUMENTS: Interface bus still has kinks, 70
COMPANIES: Will success spoil AEI? 76

Special Report

PRODUCTIVITY: The key to continued growth, 89
AUTOMATION: Plan now in time for the next upturn, 95
MOTIVATION: How companies arouse employees' interest, 111
DESIGN: Why the drawing board is key to survival, 123
MANAGEMENT: Nonmanufacturing functions can be streamlined, 133
GOVERNMENT: Washington's interest could still revive, 139

Technical Articles
COMPONENTS: What users will hear at the 25th conference, 143

DESIGNER'S CASEBOOK: Comparator IC forms 10-bit a-d converter, 146

Overrange indicator can enhance frequency meter, 147
Pulse-frequency doubler requires no adjustment, 149

New Products

DESIGN ENGINEERS' COMPONENTS SHOW PREVIEW:
Keyboards are touch-sensitive, 153

Connectors eliminate need to prestrip wires, 154

Kits contain resistor, capacitor chips for watches, 154

Thick-film dividers go to 30 kilovolts, 156

Jumper module mounts in two directions, 156

Chip inductor is variable, 159

COMPONENTS: Feed-through capacitor is tiny, 167
PACKAGING & PRODUCTION: Mask-alignment system is precise, 175
SEMICONDUCTORS: Imaging arrays aimed at facsimile use, 183
INSTRUMENTS: Calculator controls test system, 190
MATERIALS: 196

Departments

Publishers letter, 4
Readers comment, 6
News update, 8

Editorial, 10

People, 14

Meetings, 20

Electronics newsletter, 25
Washington newsletter, 49
Washington commentary, 50
International newsletter, 55
Engineer's newsletter, 150
New literature, 198

New books, 202
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Highlights

Cover: Productivity—the way to keep afloat, 89

The best way that electronics companies
can weather a rough economy and a tough
international marketplace is by boosting
their output per man-hour. This special is-
sue on productivity discusses how automa-
tion (p.95), motivation (p.111), design engi-
neering (p.123), management (p.133), and
the Government (p.139) can help. Cover
photograph is by Ed Lada.

Where Fairchlid Is heading and why, 65

The president of Fairchild Camera & Instru-
ment Corp. explains how he hopes his com-
pany will succeed with various new (and -
not-so-new) semiconductor technologies
and devices. This is one of a series of inter-
views with the chief executive officers of
leading electronics companies.

Components conference has wider scope, 143
Design engineers attending the 25th Elec-
tronic Components Conference in Washing-
ton next month will learn how medium- and
large-scale integration is expanding the po-
tential of hybrid circuits and extending the
capacities of other component tech-
nologies.

Components show has doubled In size, 153
Simultaneously with the components con-
ference, manufacturers from a cross section
of the industry will be displaying their prod-
ucts. Among the more significant previewed
here are a membrane keyboard switch and
a variable chip inductor.

And in the next issue . . .

Preview of the National Computer Confer-
ence . . . exploring the data domain .
high-density magnetic tape in a recording
system for computer storage.
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Publisher’s letter

roductivity has a special mean-

ing for the electronics industries.
One of the key strengths of electron-
ics has been the high level of pro-
ductivity shown by the leading elec-
tronic-product manufacturers. That
level of productivity not only gives
electronics an edge when competing
with companies in other tech-
nologies, but it points the way to a
broadening market for electronic
wares. That’s why we have devoted
the major part of an issue of Elec-
tronics to that theme.

It may well be asked why we de-
cided to do a detailed survey of pro-
ductivity at a time when the nation’s
economy is in such poor shape. The
answer is simple. While in no way
belittling current problems—and,
what with staff cuts, delays in capi-
tal investment, and slashings of R&D
funds, they are severe—our goal was
to look ahead. An economic turn-
around is coming, and the company
that makes plans now will be ready
when it comes.

As we say in the special report,
which starts on page 89, “Key man-
agers and management consultants
interviewed by Electronics editors
stress that those companies that
continue to improve their product
and boost productivity at the same
time are the companies that will
emerge from the recession on top.”

Productivity is a worldwide con-
cern, and, so, our special report is
based on worldwide inputs. Work-
ing with on-the spot reports from
our news bureaus around the coun-
try, in Europe, and in Japan, an edi-
torial team in New York prepared
the final report. Executive editor
Sam Weber, associate editor Jerry

Walker, and senior editors Steve
Scrupski and Larry Altman spear-
headed the team.

he 42-page report gives a wide-

ranging view of the many facets
of productivity. Organized into five
major segments, the report first
looks at the question of automation
(see p. 95). Then come sections on
employee motivation (p. 111), de-
signing for productivity (p. 123),
streamlining management (p. 133),
and Washington’s so-far-reluctant
role (p. 139).

As can be seen from that quick
summary, the subject is not limited
to machinery or technology. The
focus, really, is on people. When all
is said and done, productivity is a
function of the output per worker,
and the thrust of our presentation is
on increasing that output, not on re-
placing workers with machines.
What’s more, the design and rede-
sign of products and processes for
improved productivity adds a chal-
lenging new dimension to the engi-
neer’s job.

There’s much grist for long-range
planning and a lot of thought-pro-
voking material in our productivity
report. The case studies we present
on how some companies success-
fully moved toward increased pro-
ductivity should be especially valu-
able. We will continue to cover the
subject in the issues and years to
come, and we welcome any concrete
suggestions or comments from our
readers.

-
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When you've got to power noise sensitive logic,
what do you want for the job?

—|IF

When your system draws a pulsating load current,
what do you want for the job?

When your specs call for adjustable voltage, _'_*'_
what do you want for the job? E

When your programmed level must be accurately reproduced, when the current
limit must be adjustable and square (not folded back), when you want a power
supply that doesn’t lose half its current rating at +71°C (or at -20°C). ...

he power supply you want for your job is the

KEPCO | JAQE

+
1
=

4

t
L

JQE Power Supplies are /inear voltage stabilizers (not complex
switching units). They can be adjusted or remotely program-
med from true zero to maximum output with better than
0.01% linearity. They vary less than 0.0005% for 105—125V
a-c source changes and have such low output impedance that a
zero to full load change influences the stabilized output by less
than 0.005%. Ripple and noise is well under 200 microvolts
rms, 1 millivolt p-p.

Quarter-rack
100 watts

31 JQE linear voltage stabilizers are manufactured in 4 sizes:
100 Watts, 250 Watts, 500 Watts and 1000 Watts in voltage
ranges from 0—6V to 0—150V. Metered bench and rack-panel
style and unmetered modular form for the OEM. Adjustable

Half-rack overvoltage protection available.

250 and
500 watts

If your job needs a linear voltage stabilizer, call Kepco for the
details on the JQE, or write Dept. V- 14

Full-rack
1000 watts

KEPCO, INC. « 131-38 SANFORD AVENUE « FLUSHING, N.Y. 11352 « (212) 461-7000 « TWX =710-582-2631 « Cable: KEPCOPOWER NEWYORK
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A Smart Way to Beat Your
Power Supply Size Problem

]

abb
LABONa
5200 W

MFG. SER. NO.
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[Y4" thin, 294" narmow, 23" shart

yet this converter produces 1000 volts
DC, regulated, from a battery input of
28 VDC! It weights less than 15 ounces.
This is only one of our wide variety of
many small light weight converters, in-
verters and power supplies — there are
over 3000 models listed in our newest
catalog, including size, weight and prices.
If you have a size problem, why not send
for an Abbott catalog?

MIL SPEC ENVIRONMENT — All of the her-
metically sealed power modules listed in
our new catalog have been designed to
meet the severe environmental conditions
required by modern aerospace systems,
including MIL-STD-810B. They are her-
metically sealed and encapsulated in
heavy steel containers. New high per-
formance units can meet MIL-STD-461A.

RELIABLE — Highest quality components
are used in Abbott power modules to yield
the high MTBF (mean time between fail-
ure) as calculated in the MIL-HDBK-217
handbook. Typical power modules have
over 100,000 hours MTBF — proving that
the quality was built in from the beginning.

WIDE RANGE OF OUTPUTS — Any voltage
from 5 volts DC to 740 VDC is available
by selecting the correct model you need
from our catalog with any of a variety
of inputs including:

60=cto DC

400acto DC

28 VDC to DC

28 VDC to 4002

12-38 VDC to 60 o

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

Send for our new 60 page FREE catalog.

LABORATORIES,
general offices

5200 W. Jefferson Blvd./Los Angeles 90016

(213) 936-8185 Telex: 69-1398

6 Circle 6 onreader service card
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INCORPORATED

eastern office
1224 Anderson Ave./Fort Lee, N.J. 07024
(201) 224-6900 Telex: 13-5332

Readers comment

The Brooklyn Bridge?

To the Editor: I have had much
pleasure in reading the item which
describes a method of using a
cooled shell in superheating certain
materials [Electronics, Jan. 23,

32]. To me, it sounds like the best
example of selling the Brooklyn
Bridge that I have heard in years.

When I was a schoolboy some 40
years ago I was taught that it was
common practice, when electrolyz-
ing materials, to cool the containing
crucible so as to protect it with a
solid-state layer of the material
being heated. The same was true in
electrolyzing fluorides to obtain
fluorine, a hard-to-manage gas.

So, before discovering novelties, it
would be safer to ask old timers;
they may have already heard of it.
Moreover, when a novelty comes
from Russia, you can bet it is 30 to
50 years old anywhere else.

Alain Le Solleuz
Electronique Générale
Brest, France

Editor’s reply: We asked the presi-
dent of Intermat Corp., the company
that is producing the so-called
“skull” furnace in the U.S., for a re-
sponse to the above, and here it is:

First of all, to avoid any confu-
sion, the skull-melting system de-
scribed in the article has been devel-
oped primarily for the melting of a
wide variety of refractory oxides
such as zirconia (zirconium dioxide,
not metallic “zirconium” as noted in
the article).

While, admittedly, it is increas-
ingly difficult to invent anything
truly unique these days, I trust that
those who are knowledgeable in the
field of materials technology will
recognize the impact of this new
skull-melting technique in alleviat-
ing the problems of working with
refractory oxides having melting
points well beyond 2,000°C.

Further, as an “old timer” (in the
field of crystal growth) I've learned
that most broad generalizations re-
garding the validity of technology as
it exists in any part of the world are,
in most cases, suspect.

Joseph F. Wenckus
Cambridge, Mass.

Circle 7 onreader service card—>



Reliability at 300°C
is not the only reason
Babcock Electronics
uses Ekkcel”

Designing for reliability means
considering the extremes. Relays
designed for ambient temperatures
of 125° C (256° F) see much higher
internal temperatures when in
operation at this extreme. So
components like arc cages, bobbins,
and shield insulators have to be able
to take the higher temperatures.

Babcock Electronics found ceramic
too fragile to withstand the vibration
and shock. Other high temperature
plastics tend to outgas at the operating
temperatures which caused contact
resistance problems.

Ekkcel injection molding resins
were the perfectanswer, Ourhigh
temperature reliability at a continuous
300° C (572° F) is unmatched. And
our radiation resistance is 10° rads,

We'd like to' work with you on
similar high temperature applica-
tions. We can help you give your
electronic components all the
reliability you can get.
Carborundum Plastics, Inc.
Ekkcel Division
5785 Peachtree Industrial Blvd.
Atlanta, Georgia 30341
(404) 455-6127

CARBORUNDUM ’




Sprague Delivers!

YOU DON'T

HAVE TO TAKE

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

8

SUBSTITUTE.

Sprague’s Type 192P Pacer®...
The Dependable Low-Cost
Miniature Polyester Film Capacitor.

Large Production Quantities
4 — 8 Weeks ARO on All Popular
Ratings. Off-the-Shelf Delivery from

your Sprague Industrial Distributor.

None.
Sprague Delivers Film Capacitors.

Call your nearest Sprague district office or
sales representative for complete information.

45P- 4142

Sprague Electric Company,

North Adams, Mass. 01247 3
Tel. 413/664-4411 s pn n G U E

THE MARK OF RELIABILITY

News update

M A circuit that corrects time-base
errors caused by variations in video
recorder tape drives [March 7, 1974,
p. 31] appears to have found its
niche. The circuit, a serial analog
memory developed by Reticon
Corp. of Mountain View, Calif., is
called SAM 64. It utilizes self-scan
MOS imaging instead of the charge-
coupled-device delay-line approach.
John Rado, Reticon’s president, says
SAM 64 is in full-scale production
and the company has sold thou-
sands of units. Rado says that in the
past year three related products
have been introduced, all selling for
about $100 in prototype orders and
$20 to $25 in volume. They are the
SAM 128 (128-element serial analog
memory); SAD 100 (serial analog
delay); and the TAD 12 (tapped
analog delay). As for the original
SAM, it uses two shift registers to
clock the video signal into and out
of an MOS capacitor array. With 64
capacitors and a clock rate of up to
10 megahertz, the device provides a
maximum delay of 6.4 micro-
seconds. The TV raster scans a line
in about 63 ps, so one SAM can cor-
rect time-base errors of up to 10% of
the line width.

M Signetics a year ago was about
to become the first major American
semiconductor maker to announce a
cCD memory product [March 7,
1974, p. 26]. Due in the last quarter
of 1974, the 16,384-bit dynamic shift
register was destined to replace disk
and drum memories at a cost of 0.1
cent a bit and a speed of 20 mega-
hertz—compared to the 3 to 5 MHz
of shift registers. But now Signetics
has put off its plans. Jack Halter,
marketing vice president, says, “Ef-
forts are still in progress,” but the
company is not yet ready to intro-
duce anything. What’s more, Halter
says he doesn’t know if the introduc-
tion will come within 1975. He adds
that more important things—like a
4,096-bit RAM and a micro-
processor—are occupying Signetics’
time. Among them could be the
planned acquisition of Signetics by
Philips [March 20, p. 38].

—Howard Wolff

Electronics/April 17, 1975



HPs New 5 Volt 100 Amp ‘m'lis hing
Supply is Ready For the Most
Important Test in the Wor M -

We designed the Model 62605M Switching Supply
to give the top performance and reliability de-
manded by today’s OEMs. But, more importantly,
you want to know exactly how it will perform for
you, in your system. So check designs, examine the
modular construction, put it through your own
tests. We think you’ll find the kind of conservative,
sophisticated design and careful attention to detail
that adds up to lasting product value.

Of course, the 62605M offers all the benefits of a
technologically advanced 20KHz switching supply
— high efficiency — small size — low heat dissipa-
tion. We've added important “standard” features
like a soft-start circuit to hold down in-rush cur-
rent, plus overvoltage and overcurrent protection.
And, it's UL recognized.

The 62605M operates from 120/220/240 Vac, 48-
63Hz, with 70% conversion efficiency. Regulation
is 0.1%, with ripple and noise of 15mV rms, 50mV
p-p. The supply measures 5"Hx8"Wx12”D, and
weighs only 14 pounds.

There's a lot more, so get the complete story in-
cluding the generous OEM and quantity discounts
from your local HP Field Engineer.

HEWLETT hp, PACKARD

Sales and service from 172 offices in 65 countries.
1501 Page Mill Road, Palo Alto, Califonia 94304
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The challenge of productivity

The electronics industries can justifiably claim
leadership both in improving its own
productivity and in spreading advanced
technology to solve problems. At the same time,
electronics products have historically declined in
price thanks in large part to design efficiency.

Thus, for example, in 20 years the cost per
100,000 multiplications by computer has gone
from §1.26 to $0.01, according to IBM. Put
another way, processor performance
improvement per dollar of rental has gone up
some 85 times since 1952. Other segments of the
electronics industries can make similar claims in
cost improvement per function.

In short, while there is still a lot to be done,
electronics has a fine record in cost
effectiveness. Now, with the nation in a serious
economic slump, electronics companies are in a
position to contribute to improving efficiency in
a wide range of U.S. endeavors via automated

systems, communications links, data-processing
and word-processing programs, and energy-
conservation equipment.

The simple truth is that other industries do
not have the same record in productivity efforts.
And, so far, the Government’s major attempt to
detail the problems of productivity has been an
abject failure because of lack of governmental
coordination, to say nothing of support.

Perhaps it’s time to point out to those in
Washington who are responsible for
productivity-related decisions some of the
impact of electronics technology. Perhaps it’s
time for the Electronics Industries Association
to prepare a white paper—How electronics can
improve U.S. productivity. Such an initiative
would give Washington’s economic planners a
ready-made blueprint showing how the
electronics business can help some of the other
businesses in this country.

Exerting some control

As the year approaches the midpoint, it’s
becoming clear that conditions are worse than
most firms predicted. For instance, estimates
now show that total semiconductor sales may
drop by 20% to 30% for the year—and business
has been poorer than that in the first half.
Although estimates put this year’s military
buying of semiconductors up 5%, the rest of the
news is bad. Sales to the computer segment will
be off 30%, distributors 35%, consumer 10% and
industrial 15%.

On the other hand, the worst may be over.
Some industry leaders are predicting that an
upturn will start in the second half and are even
preparing for a boom year in 1976.

But there’s a disturbing element here. By now
it’s evident that inventory lead time was the
major villain in the panic ordering in 1974.
Over-enthusiastic end-equipment sales

10

estimates, too, helped fuel an inventory buildup.

Therefore, it is really disturbing that along
with glimmers of new business come predictions
of possible shortages in some areas in the last
half of 1975. Indeed, there could be some
imbalances of supply, and they will have to be
watched carefully. But talk of shortages could
also be calculated to start another buying rush.

Perhaps these wild swings really are
uncontrollable. Still, what’s needed are fewer
self-interested statements and more hard-
headed, realistic appraisals of present market
limits and potential market growth rates. And
that kind of realism means an end to wishful
thinking and the start of a meaningful dialogue
between buyers and sellers. That’s the only
chance we have to bring these gyrations—in
sales, inventory, capacity, employment and
profits—under control.
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Announcing the 2101.

And its high speed replacement.

There's a terrific little part that hasn't
been out too long: The 2101. Whether
you've heard about it or not, forget it.
Now there's something twice as nice
for the same price.

The Am9101. A 256 x4-bit N-channel
static RAM. Our slow one is twice as
fast as their slow one. Our fast one is
twice as fast as their fast one. Ours is
easier to use, allows better margins,
simpler timing and requires lots less
power.

The Am9101 guarantees two full TTL
loads at TTL voltages. That means
increased flexibility, drive and noise
immunity.

The Am9101 and its friends, the
Am9111 and Am9112, come in 22 pins
with separate inputs and outputs and
18 or 16 pins with common inputs and
outputs.

If you only need 2101 performance,
we make them too — plus, free with
every order, MIL-STD-883.

Send for the family album. The
Am9101. Another fond memory.

9101

2101

Parameter
500 nsec 9XXXA 1000 nsec 2XXX
Access Time/ 400 nsec 9XXXB 850 nsec 8XXX
Cycle Time 300 nsec  9XXXC 650 nsec  2XXX-2
250 nsec  9XXXD 500 nsec 2XXX-1

Data Hold Time —tpn 0 100 nsec
Write Recovery Time

tWR 0 50 nsec
(Address Hold Time)
Address Setup Time
(Write Delay) 0 150 nsec

taw
Power Dissipation OXLXX 173 mw
525V 0-70°C IXXX 289 mw SE8
Current Drain 9XLXX 33 mA
525V 0-70°C 9XXX 55 mA i
Fan-out 2 T?L Loads 1.25 T2L Loads
oy 32mAat04V 2.0 mA at 0.45 V
Von 2.4V at 200 A 2.2 Vat150 uA
Vi 08V 0.65V
Viy 20V 22V
Noise Immunity vs. Hi Level 400 mV Hi Level 200 mV
TTL Forcing Function Lo Level 400 mV Lo Level 200 mV
DC Power-Down Veg =15V NA

IPD =31 mA (47 mw)

dvanced MOS/LSI

Advanced Micro Devices. Inc. 901 Thompson Place. Sunnyvale, California 94086 e Telephone (408) 732-2400
Distributed nationally by Hamilton/Avnet, Cramer and Schweber Electronics.
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In 1974

you probably didn't worry about it.

In1975

your job may depend on it.

Until now, it seemed that only people in
the semiconductor industry cared about yield.

But now all that's changed.

With today’s tight economy, everyone is
worrying about yield. Because to raise yield is to raise
profits. To ignore yield is to invite disaster.

The big question now is how to get the
greatest yield per dollar invested. For the most profit.

The answer: Think Yield. Not just at the
end of the production line, but right from the begin-
ning. Because the most wasteful thing you can do is
to add value to a bad part.

Looking at yield in this manner cuts costs
two ways. It cuts labor costs, because the earlier a
defect is detected, the cheaper it is to find. And it
cuts equipment costs by simplifying the hardware
requirements.

As the leading producer of semiconductor
test equipment, we've long looked at the entire pro-
. duction process in terms of yield. Which is why we

feel that any testing program that places the entire

burden of quality on final testing alone is missing the
point—the defects that drive yield down are of
several totally different types, each requiring
specialized attention.

And specialized attention is what we offer.

Along with the largest line of automatic test equip-

ment in the business.

Y Let's look at the possibilities:
y 1 Incoming Inspection. It may be right to
m sample test. Or to 100% test. Whatever

your yield needs are, we have a complete line of
state-of-the-art inspection instruments
and systems —for ICs, transistors,
diodes, zeners, FETs,
relays, capacitors,
resistors, SCRs
and thyristors.

Electronics/April 17, 1975

2 Bare-Board Testing.
m Thisdependsonthe =%
value and complexity of your bare
boards. Our solid-state-switched systems can test a
board (even multilayer types) with several thousand
points in seconds, identifying opens and shorts in
the board’s own nomenclature. We even offer
mechanical fixturing for turnkey systems.

Loaded-Board Testing. Our CII’CUIt test sys-

m tems with “guided- probe

troubleshooting allow technically
unskilled operators to pinpoint
errors quickly and reliably. This
means you no longer need to use
valuable technicians for chasing
down routine soldering and
insertion errors.

Backplane Testing. With only a flxture

m change, the same systems e

that test bare boards can also test
backplanes, eliminating systems test
problems caused by misserviced
backplanes. Daisy-chained fixture
cards make connection to the test
system quick and easy. 4

Now which kinds of testing  §
are best for you? That's where our
total experience can help. Because
only through a total look at your
production situation can you be sure
you're getting the greatest yield
per dollar invested.

For the most profit.

For starters, why not write for
our free booklet “High-Volume Testing for
Electronic Device Users.”

o A«mw

e SO0N.
Mﬂmn'l'uang Teradyne, Inc., 183 Essex Street,
I‘.I-unnic onic Device

Boston, Massachusetts 02111~

ThinkYield

f ERADYNE;
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EACH

PRINTED
CIRCUIT
MINIATURE
ROTARY
SWITCHES

114

CHOICE OF TRUE PRINTED CIRCUIT
BOARD MOUNTING OR EDGEBOARD
CONNECTOR MOUNTING.

Costs far less than regular miniature
Rotary Switches, maintaining RCL's
high quality standards.

(Edgeboard type available in production
quantities at $1.14 each.)

(Comparable low costs available on
Printed Circuit Board Mounting Type)
Call our hotline for prompt
service and delivery.

(201) 374-3311

RCL Electronics

General Sales Office:
700 So. 21st Street
Irvington, N. J. 07111
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People

Fairchild Industries’ Friedman
eyes earth-station hardware

The “communications pot at the
end of the rainbow” is what Fair-
child Industries’ Space and Elec-
tronics Co., Germantown, Md., is
aiming at, says its new vice presi-
dent for advanced systems, Robert
F. Friedman. Recently named to di-
rect Fairchild’s venture into com-
mercial communications hardware,
the 44-year-old electrical engineer is
out to sell ground stations to com-
panies needing to communicate via
satellite.

The market possibilities are al-
ready in the tens of millions of dol-

Ground man. Friedman adds up lots of dol-
lars for ground satellite terminals.

lars, he points out. Included in his
estimates are such projected buys as
the 150 receive-only terminals for
the Public Broadcasting System—
worth at least $15 million, he says.
And Television News Inc., a rela-
tively young news-gathering service,
is looking over bids for 25 receive-
only terminals to be installed at
clients’ broadcasting studios. If the
initial net proves itself, Television
News might spend as much as $25
million for ground stations, accord-
ing to Friedman. And further down-
stream is a market for terminals on
offshore oil rigs, worth another $25
million, he says.

Fairchild is also “thinking about”
installing local distribution net-
works, a charter that the dapper and

athletically trim Friedman would
certainly like to get. For two years
he was operations vice president of
Fairchild’s specialized common-car-
rier subsidiary, American Satellite
Corp., so he’s aware of the problems
involved in providing access to sat-
ellite channels.

“The technology is getting to the
point that economic local distribu-
tion is ‘do-able,”” Friedman says,
with money to be saved by avoiding
the land-lines network of the Bell
System. Friedman’s group is already
evaluating a prototype local-distri-
bution terminal—a time-division
multiple-access system with a 6-foot
array antenna. Able to transmit
data, voice, and television for na-
tionwide communications via satel-
lite, the terminal “would be ade-
quate for a medium-sized city,”
Friedman says. '

He views his new job as the frui-
tion of 15 years in the communi-
cations business. “My experience in
international, military, and domes-
tic carrier communications comes to
a focus in this new thrust,” he says.

DEC's Teicher finds he likes
microcomputer design

Steven Teicher was eager to work
on big computers, like the room-
sized Decsystem 10, when he joined
Digital Equipment Corp. in 1969.
But somewhere along the line he
about-faced, obviously with good
reason, because today at 31 he is
product manager for the very small-
est end of DEC’s PDP-11 computer

Micro man. The orders for DEC's LSI-11
have been '‘phenomenal,’" says Teicher.




How to get
more production out of

, our Troonmi.

We don’t mean your draftsmen
aren’t working hard. Certainly they
are! But what exactly are they doing?
Probably a lot of their work involves
revisions, repetitive elements, maybe
even restorations. Much of which
could be done in minutes instead of
hours —photographically.

We can explain how Kodagraph
films and papers and modern photo-
reproduction techniques can cut
redrawing time to a minimum...give
you more design time...and probably
make your drafting budget go
further, too.

And we can show you how to get
reproductions back to your draftsmen
faster, with a Kodak Supermatic-Star
processor. This automated unit
processes both wash-off and conven-
tional films, quickly and with outstand-
ing uniformity.

For more information, write:
Eastman Kodak Company, Graphics
Markets Division, Dept. R5719,
Rochester, N.Y. 14650.

Kodak products for
drawing reproduction.

4
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Subminiature capacitors
with small mounting areas ~ People
for pri nted Ci rCUit boards line. His group recently introduced

the LSI-11 microcomputer [Elec-
fronics, Feb. 20, p. 114], a 16-bit
processor with a 4,096-bit memory
on a single circuit board. It sells for

WIMA FKS 3 only $634 in quantities of 100, and,

T so far, it’s had ““the most exciting re-

H= 6to 8.5 mm sponse of any product we’ve intro-

FKC 3 —= - inthe duced,” says Teicher. “The orders
?::ga:'tance have been phenomenal.”

i Teicher, credits the booming sales

FKS 2 min from 1000 pF to the LSI-11’s applications ingareas

P.C.Module to 0.15pF like remote data handling and in-

MKS 3 5; 7.5; 10 mm dustrial processing, where comput-

wss

ers have not been used before.
Minicomputers are too big, too
powerful, or too expensive, and mi-
croprocessors lack power, he says.
The electrical engineering gradu-
ate from Massachusetts Institute of
Technology managed the design of
the LSI-11 from its inception two
years ago. And he’s likely to be
working on it for some time to
come. Better ways of packaging the
microcomputer can still be devel-
oped, he says, as well as lower the
system cost still further. He’s also
taking a look at how the unit is par-
titioned and “investigating whether
2 2 to do such things as add more inter-
by face chips, increase the memor
Characteristics: size, andpadd memory managemen{
and protection chips,” he says.
Perhaps the decision that pleases

The design has made better use of the

vertical area in order to reduce the him most is the one to go with n-
mounting area requirement for the channel semiconductors for the de-
capacitor. This facilitates greater packing agn. Complementiny’ MO8 sireuils

on sapphire substrates were consid-

density and easier mounting on printed ered and rejected. “We thought we
boards. wouldn’t be able to get the quan-
The termination wires are compatible L r::eecvlve‘r‘;h;?ovtg
with the standard printed board grid to right,” he says, referring to the fact
allow simple insertion. Equally important, that such potential C-MOSs-on-sap-
the height of the capacitors is compatible phire suppliers as Inselek Corp. and

: : Rockwell International Corp. [Elec-
with transistors. ) tronics, Dec. 26, 1974, p. 23] stopped
These new cast-moulded capacitors are supplying commercial units.

so small that they offer advantages The n-channel devices yield a

k 5 “good combination of density and
hitherto not Obta!nable ® performance” and are likely to im-
when used on printed prove in the future, says Teicher.
circuit boards. Presently, his sole source for the de-

vices is Western Digital Corp. [Elec-
tronics, Oct. 31, 1974, p. 25]. Butin a

WILHELM WESTERMANN mopth or two, he expects to start
Spezialvertrieb elektronischer Bauelemente tosting m-channel chups from'severel
D-68 Mannheim - Fed. Rep. of Germany potential second sources.

P.O.Box 2345 - Tel.: (0621) 408012
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- Some people are
on top of their job.

Others are buried by it.

Interactive computer graphics
gives you the advantage.

So you can forget plodding through
reams of alphanumerics. And the
tedious, time-consuming hand
plotting. With a Tektronix Graphic
Display Terminal, you've got fast
information. To work with. Change
instantly. And work with again.

As fast as your thought process.
And incredibly more efficient than
a hard copy terminal.

Any one of our clear display
terminals gives you high resolution,

flicker-free graphs, plots, maps,
models, line drawings. Your visions
immediately displayed on the
screen. And we're the only graphics
terminal maker who also provides
you with a compatible Hard Copy
Unit. Giving you the printed picture.
Only when you want it.

Our sophisticated software support
is also a big advantage. We offer
Flexible Disc Memory for conve-
nient, user-controlled storage. For
either off-line or auxiliary use. And
our Graphic Tablet for menu
picking makes digitizing even
faster. But a big feature of our
graphicsis the price. You can get
ahead for as little as $4195.

We're as near as your phone, since
our service is both local and

worldwide. So call your Tektronix
Applications Engineer for some top
information on the speed and
efficiency of graphics today.
Tektronix, Inc.

Information Display Division

P.O. Box 500

Beaverton, Oregon 97077.

TEKTRONIX:
B
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HIGH RELIABILITY

|
}

I

Get the high reliability that eliminates
trouble. RN DIP sockets make contact with
the wide, flat sides of your IC leads. This
provides 100% greater surface contact
for positive electrical connection.




DIP SOCKET S the

price you're paying for junk!

* Robinson Nugent ‘side-wipe”
DIP sockets make 100% greater
contact than any edge-bearing
socket on the market.

This 100% greater contact with the wide, flat
surface of your IC leads is your guarantee of
unmatched reliability. This RN “side-wipe”
contact provides constant low contact resist-
ance. No edge-bearing contact can possibly
deliver this long term dependability. This
designed-in reliability of RN DIP sockets is your
assurance of trouble-free IC interconnects—
yet they cost no more than ordinary sockets.

50 Aoy M

They're even packaged
for high reliability.

" Put an enc to troublesome junk sockets! “Protecto-nak’® K
Write today for catalog and informative book ' Y agi;(; SZli?/éI:sa . onsisptzrfﬂg-/
“What to Look for in IC Interconnects.” It's | ook for L[¥ = perfect RN sockets to your

free from RN—the people who make more
kinds of high reliability IC sockets than anyone.

production line— for auto-
mated or manual assembly.

OBINS ON
NUGENT ING.

800 East Eighth Streete New Albany, Indiana 47150 e Phone: (812) 945-0211
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A year ago we introduced 7 new JCM miniature RF coaxial connectors
that “‘do the job for a fraction of SMA prices.”

Here, by popular demand, are 8 more.

!

E.F.JOHNSON COMPANY

20 Circle 20 on reader service card

Meetings

International Circuits & Systems
Symposium, IEEE, Marriott Motor
Hotel, Newton, Mass., April 21-23.

Reliability Software International
Symposium, IEEE, International Ho-
tel, Los Angeles, April 22-24.

Society for Information Display In-
ternational Symposium, SID, Shore-
ham Americana Hotel, Washington,
D.C., April 22-24.

International Optical Computing
Symposium, IEEE, Mayflower Hotel,
Washington, D.C., April 23-25.

National Relay Conference, NARM
and Oklahoma State University,
Stillwater, Okla., April 30-May 1.

American Ceramics Society Elec-
tronics division Meeting, Sheraton
Park and Shoreham Americana Ho-
tels, Washington, D.C., May 3-8.

Photovoltaic Specialists Conference,
IEEE, Hotel Valley Hotel, Scottsdale,
Ariz., May 6-8.

Carnahan Conference on Crime
Countermeasures, U. of Kentucky
and IEEE, Lexington, Ky., May 7-9.

International Microwave Sym-
posium, IEEE, Rickey’s Hyatt House,
Palo Alto, Calif., May 12-14.

Electronic Components Conference,
[EEE, EIA, Statler Hilton Hotel,
Washington, D.C., May 12-14.

Electrical and Electronic Measure-
ment and Test Instrument Confer-
ence, IEEE, Skyline Hotel, Ottawa,
Canada, May 13-15.

Audio Engineering Society 51st
Convention, AES, Los Angeles Hil-
ton, May 13-16.

NAECON—Aerospace Electronics
Conference, IEEE, Sheraton Dayton
Hotel, Dayton, Ohio, May 19-21.

National Computer Conference,

IEEE, AFIPS, Convention Center,
Anaheim, Calif., May 19-23.
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Datatron’s Hustler 44
dramatically reduces testing

costs on waters & packaged IC’s

. HUSTLER44  OTHER TESTERS WRITE IN YOUR OWN
e  COSTPERDEVICE ~  COSTPERDEVICE ~ COSTPERDEVICE
@ s R —
SSI GATE FINAL TEST OF
™ INCOMING INSPECTION 02¥1x i —F¢

Faster Throughput

Let’s face it. Regardless of the
bells and whistles on an IC tester, the
real name of the game is how much
it costs to test a device — both at the
wafer probe level and on packaged
IC’s in final test orincoming
inspection.

When it comes to this welcome
economy, Hustler 44 wins hands
own. In fact, we invite you to
dmpare our documented costs with
e of any other tester.

How can Hustler 44 dramatically
ryour IC testing costs?

? Because functional and

parametric tests are made
multaneously, which means IC’s
e tested faster.

Other testers perform parametric

tests by using a switching matrix

to apply a stimulus to an IC input and
then sequentially monitoring all
outputs. A slow process indeed.
Hustler 44 has a separate
electronics card, containing forcing
and monitoring circuitry, for each pin

of the device under test. All inputs
and outputs are forced and
monitored simultaneously. Test time
is dramatically reduced. Actual IC
operation is simulated. Makes it
easier to expand your system, too.
Up to 256 pins.

It’s not magic. Just darned good
analog and digital design.

Easier Programming

Another cost advantage. Our sim-
pleEnglishlanguage software doesn’t
require a computer programmer.
Instead, it's designed for the typical
test operator. Your people will be
able to generate programs to test
any IC after just a few hours of
training in your plant. And programs
can be generated, edited, listed and
debugged while testing is in process.

No wonder so many Hustlers are
being bought by people who really
understand automatic testing.

8 Multiplexed Stations
Hustler 44 is versatile too. Hun-
dreds of test programs can be stored

in memory. Up to 8 remote stations,
equipped for manual operation, with
automatic handlers or with wafer
probers, can simultaneously test
different devices.

Call Us Today

Both Hustler 44, and our 10MHz
clock-rate tester, Hustler 45, can
dramatically reduce your IC testing
costs. So send for our brochure
today. Or better yet, have a Datatron
applications engineer come in and
discuss your testing needs.

datatron. inc.

TEST SYSTEMS DIVISION

1562 Reynolds Ave., Santa Ana, California 92705 (714) 540-9330 - TWX 910-595-1589
Mailing Address: P.O. Box 11427, Santa Ana, California 92711
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lowest price

20 microinches of gold." Amphenol has a
full line of 225 Seties edgeboard con-
“.neclors, Some manufacturers offer a similat
‘connactor with-a 10 or 15 microinch gold flash
at comparable prices. But'if you need gold,
make sure you get at least 20 microinches of
gold piate. Amphenol’s got it.

_ Amphenol has a printed board connector priced
" for your application. That’s because we offer the
same connector line wijth 20, 30 or 50 micro-
inches of gold plating. Our 225 Series, bellows
contact edgeboard connectors let you design to
the price level that best suits your needs.
Whether your application calls for a cost-
saving commercial connector, or the very-best
» connector money. can buy, we've got you cov-
ered. From six to 100 contacts. In five different

Co‘mmerclal gqld--.

Industrlal gold— S
"‘medium price :

30 microinches of goid. More critical “indus-

mal applications may need a heavier gold plat--

ing on the contacts and. a stronger dielectric

material, like our industrial grade 225 Series con-

nectors. Gold plated beryllium copper contacts and

a glass. fiber reinforced diallyl phthalate body make
this the connector for all but your toughest jobs.

Strike gold

contact configurations. Four mounting types. And
seven tail styles for solder or wrapped termina-
tions. Taper pin and Crimp Poke Home® termina-
tions give you additional versatility where you
need it. '

Amphenol 225 Series connectors are available
in more places than any other brand, too.
Because Amphenol has the largest network of
stocking distributors in the industry. There’s one
nearby waiting for your call. Delivery is now.




: l@i'iliiiary"@oloﬁ
‘premium

T B0 ﬁicrolrrehes of gold. Your toughest |obs may l’equiro -
2 a connector qualified to MIL-C-21097 C/21—like our mili-
N el o ) tary grade 225 Series connector line: A full :o microinch gold
| e AP plating over beryllium copper contacts and our best dielectric © -
‘ b L3 means this connector will stand up to the most severe operating
I‘ 2 . conditions. It’s our best connector for your toughest jobs.

| Or strike bright tin/lead.
; If economy is most important, find out about our
bright tin/lead contact plating. Performance
compares favorably with light gold, but the price
is lower. Eliminating gold plating on your printed -
boards will cut costs even further.

Find all the options. Write or call for our

36-page catalog (PC-6). Amphenol Industrial
’ Division, 1830 S. 54th Ave., Chicago, Ill. 60650—

s JAMPHENOL
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Get more for your money!

UseThis New 3/8” Square Cermet Trimmer From Allen-Bradley N
Our new TYPE E trimmer is a high performer with a realistic price. It has some
important advantages: ® Immersion seal is tested in 85°C water (not 50° or , i

70°). e Temperature characteristic is 100 PPM/°C for stability. ® Multifingered
contact for excellent adjustability. ® $0.49 each—1000 piece price. For more
information call your A-B distributor or write for Publication 5219. "
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ALLEN-BRADLEY

Electronics Division
Milwaukee, Wisconsin 53204
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National planning
I2L watch module

Benrus seeks
to sell watches
to Swiss firm

Motorola mounts
M6800 drive . . .

. . as it unveils
16-pin 4-k RAM

Electronics/April 17, 1975

Electronics newsletter

National Semiconductor is developing an integrated-injection-logic
watch module. Floyd Kvamme, vice president and general manager of
the Semiconductor division, says the module—intended for light-emit-
ting-diode displays—will be ready this year. National, which up to now
has been a supplier only of C-MOS watch chips, thus becomes the sec-
ond semiconductor watch module manufacturer—joining Texas Instru-
ments—to exploit I2L’s low-power, high-density capabilities for watch
applications. The company also has a development program for I2L
microprocessors intended to yield products by 1976.

Benrus Corp. is negotiating the sale of a digital watch of its own design
to a leading Swiss watchmaker. Benrus normally buys integrated-injec-
tion-logic LED modules from Texas Instruments and C-MOS LED mod-
ules from Hughes Aircraft Co., but plans to sell the Swiss a Benrus-as-
sembled and cased C-MOS LED model featuring five functions—hour,
minute, second, month and day/date.

Benrus, meanwhile, has delivered its first women’s digital watch,
based on Hughes’ two-function module, and is breadboarding a watch
module with alphanumerics, displaying an abbreviated day of the
week—MO for Monday, TU for Tuesday, etc. Benrus expects to in-
corporate this feature in a watch by year’s end.

Officials at Motorola’s Semiconductor Products division are counting
on second-quarter shipments of the M6800 microprocessor family to
establish the division as a highly visible competitor in that business.
Colin Crook, MOS marketing manager and manager of the M6800 pro-
gram, says shipments this quarter will be in the tens of thousands of
units for the 8-bit family, and that the customer list already includes
Hewlett-Packard, Tektronix, TRW Systems Group, Chrysler’s Hunt-
sville, Ala., auto electronics operation, and Motorola’s own Communi-
cations division.

Distributors are being stocked with the M6800 family, and the divi-
sion is also offering an introductory kit that includes the family’s six
initial parts, plus applications and programing manuals, for $300.

Motorola is also more sharply polarizing the 4,096-bit RAM business by
taking the wraps off its MM6604, a 16-pin device that will be targeted
at a 200-nanosecond access. Intel’s 16-pin unit will have a similar speed
spec. The 6604 went from design to production in just three months with
Motorola’s own n-channel process and its own design. The move comes
just after it became known that National Semiconductor Corp. had se-
cured Signetics Corp. and Advanced Memory Systems as alternate
sources for its 18-pin 4-k RAM. Motorola will have samples of the 6604
fully characterized this month.

Meanwhile, Texas Instruments has Advanced Micro Devices as a
second source for its 18-pin 4-k RAM, with Fairchild joining Motorola
and Intel as champions of the 16-pin approach originated by Mostek
Corp. with its MK4096.
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Japanese seeking
jet fighter
replacements

Ground-warning
system specs
due from FAA

Control Data
to reveal
mass-storage unit

Analogic wins
proprietary data
action

Radio-telephone
tester is based
on microprocessor

Now that it appears likely that General Dynamics’ F-16 has nosed out
the F-17 and the Mirage entries as NATO’s choice to replace its member
nations’ aging F-104 fighter planes, another competition is getting un-
der way. A special mission from the Japanese defense agency, which
wants to replace the 180 F-104s in its air force, will visit the manufac-
turers of seven potential choices for two months beginning at the end
of May. The contenders are the F-14, F-15, F-16, FY-17, French Mirage
F-1, trination European MRCA, and Swedish Viggen.

Specifications for jet aircraft ground-proximity warning systems will be
published by the end of the month, says the Federal Aviation Adminis-
tration. But one proposed function—to warn pilots if the airplane’s angle
of airport approach is too low—won’t be included, says the FAA. Other
functions warn pilots if takeoff altitude is adequate, if extended landing
gear can’t be retracted in time to avoid trees or radio towers, or if an
airplane’s altitude is too low while cruising or changing course.

System originator Sundstrand Data Controls Inc. claims its landing-
descent mode works, but Pan American World Airways disconnected
that mode on its Sundstrand-equipped planes, saying there had been
numerous false alarms.

Control Data Corp. of Minneapolis, Minn., will announce at next
month’s National Computer Conference the development of a mass
storage system. Control Data’s announcement follows one by IBM
[Electronics, Oct. 31, 1974, p. 28] of the 3850 system, which stores al-
most 4 trillion bits. The Control Data system’s capacity will be in the
same range.

A Massachusetts judge has accepted the verdict of a previous 63-page
report and ordered Data Translation Inc. of Framingham, Mass., to
pay almost $13,000 for damages through Nov. 1, 1974 to Analogic
Corp. Analogic, a Wakefield, Mass., maker of signal converters, digital
panel instruments, and digitizing systems, claims Data Translation offi-
cers, some of them former Analogic employees, used proprietary Analo-
gic secrets to make high-speed data-acquisition systems.

Schlumberger, the big French instruments maker, is about to introduce
a microprocessor-based automatic test and measuring system for radio-
telephone communication equipment. Thanks to the microprocessor,
the system, called model 4930 and selling for about $42,550, can
handle more than 30 measuring programs. Among the test routines and
transmitter/receiver parameter measurements are sensitivity and band-
width, center frequency, squelch level, audio-frequency response, im-
age rejection, radiated power, modulation sensitivity, interchannel
modulation and signal-noise ratio. The model 4930 test system, to be .
unveiled in Paris late this month or early next, boasts measuring accu-
racies that are said to be better than those specified by European com-
munication administrations. The 4930 will cost around $42,550, accord-
ing to a Schlumberger official in Munich.
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. The Standard DPM

32 digits

e » true instrumentation differential input
. e buffered parallel BCD output
. * DIN and NEMA mounting dimensions

... all STANDARD on Analogic’s AN2537 for

*89:

The AN2537 is unquestionably the 240VAC, 49 to 63Hz sources. Beckman plasma or V2" LED
best price/performance value in As for specifications . . .compare displays, extensive use of CMOS for
a 32 digit DPM on the market these with our competition. 0.05% < 10°C rise, tough LEXAN® case that
today. But don’t take our word ~ one digit accuracy up to 60°C, only meets both DIN and proposed NEMA
for it—compare. 2 watts power consumption, dual mounting dimension standards, and
Compare our standard features...  slope conversion, long period 5-day burn-in of all completed
true balanced differential, high signal integration for noise rejection ~ assemblies.
impedance, instrumentation type ratios conservatively rated at > 80 dB There’s more of course. To find
. input and buffered parallel BCD common mode, 30 dB (or 100 dB out, call Analogic's Marketing
digital output eliminate the possibility ~ with optional low-frequency filter) Department at (617) 246-0300, or
of input ground loop problems and normal mode, and temp. coef. better  your local Analogic sales office.
output interference reflections and than <50ppm/°C. For our new 40 page Catalog/
mismatch noise problems. In Other features that you naturally Handbook, write on your letterhead
addition, the AN2537 has a built-in expect from Analogic to Analogic Corp.,
universal transformer for pin- include . . . choice 1 . : Audubon Rd.,
! selectable powering from 100 to of either .55" Wakefield, Mass.
01880.
NLDGCR- *OEM quantities

... The Digitizers
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“ To date. . . the most complete

“The 6800 has just left the starting gate, and MOS LSI microprocessing system.,, .

it has made a most impressive get away. ..

A darn good CPU chip.,, Computer Design

EDN

It's a whole new era for It5 less costly

microprocessors. And a whole
lot of people are sorry they
started without us!

The S6800 Microprocessor
family is getting rave reviews
from designers, magazines and
engineers—even those already
committed to the 8080.

MPU
$6800

KEYBOARD
CRT
CONTROL PANEL

because it requires
fewer parts. It runs

on just one +5V power
supply instead of three. It has a
more efficient instruction set,
which reduces the number of
locations needed in memory
because of six memory addressing

Small wonder. The powerful NCHACH modes. And it needs no TTL to
8-bit N-Channel S6800 is the BEGORDER bring it together.

DATA SAMPLER

fastest, leanest, cheapest
microprocessor system ever
created.

To put it simply, it’s already
the industry standard that all

Better design gets

better results.
Although the 5 volt clock
operates at only 1 MHz, it still

ACIA - LINE DRIVER
6850 RECEIVER

other microprocessors will have to follow. executes instructions in a minimum of 2 microseconds. 3
5 . This speed is maintained with up to ten devices on

It’s all in the famlly° the b}us and no TTL buffer‘mg}

Its already a full-fledged family of six, and still With the ALU' ability to hold data, it need not

growing. Each member was designed to interface be first loaded into an accumulator. The result is

directly with the MPU—or to stand alone. So fewer instructions and faster program execution.

you don't get tied up in bundling. Six memory addressing modes (includ- -

That can save you a bundle. Because the
6800 gives you standard LSI building blocks
to put together a system without any
restrictions on peripherals.

ing direct, extended and indexed) make list
processing, and the use of external memory
as working registers, very fast and efficient.

28 Electronics/April 17, 1975



uh

.. .the most sophisticated of these new single-chip devices.,,
IEEE Spectrum

Meet the rest of the family.

The other five that make the 6800 function so smoothly
include:

The S6810 static RAM, handily organized to 128 X 8, with
access time of 575 ns.

The S6820 Peripheral Interface Adapter provides two
programmable 8-bit I/O channels, with full interrupt control.
Each data line can be programmed to be either an input or an
output. The PIA is totally bus compatible with the MPU.

The S6830 static ROM, with its 1024 x 8 organization, is
the densest, fastest (575 ns access max.) read/only memory
with a single power supply.

The S6850 Asynchronous Communications Interface
Adapter provides data formatting and control to interface
serial asynchronous communications to bus organized systems
like our MPU.

The S6860 MODEM supplies modulation, demodulation
and supervisory control functions for data rates up to 600 bps,
using frequency shift keying.

The S6800 MPU gives you these features:

8-bit parallel processing

Decimal and binary arithmetic
Two accumulators
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- . high speed, ease of use, and flexible

control capability for many new applications. ,,

Electronics

65K bytes memory addressing Variable length instructions

Maskable and non-maskable TTL compatibility
interrupts Three state outputs

External variable length stack  40-pin package

72 basic instructions 1MHz clock

Six addressing modes Single + 5 volt power

The S6800 is not only the most cost-effective microprocessor
system, it’ also the only one that’s second sourced. Motorola
developed it, and we'll produce it in the kind of quantities
a product this good demands.

So don’t commit yourself to any microprocessor until you
see the S6800. And that5 as easy as calling your nearest
AMI sales office. After all, who wants to follow the leader
when you can be one?

England ¢ Swindon, Wiltshire ¢ 31345
France ¢ Vincennes ¢ 328-0336

Italy « Milan * 29 37 45

Japan ¢ Tokyo * (501) 2241

West Germany * Munich « 48 30 81

&
y)
lt s 2\81\(/)[(1) Homestead Road
t Santa Clara
A
e andard ol
(408) 246-0330

atAMIL

AMERICAN MICROSYSTEMS, INC
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bé SURE...THE NEW DMC DIGISWEEP IS REALLY TAKING OFF, BUT

WHAT ELSE IS NEW ?”

.TRY THESE:

A high-performance 1 MHz VFC under $100

A high-performance 100 KHz FVC with less
than 5 mV ripple under $80

An economy VFC with single supply operation ... under $35

A 1us (total conversion time) ADC with % LSB
differential linearity.

A 25 ns DAC with less than 10 ppm/°C FS drift.

A 250 ns multiplying DAC with less than 1 LSB
feedthrough.

...ALL AVAILABLE Now l'

LET US SEND YOU ALL THE DETAILS

DG

Dynamic Measurements Corp.
6 Lowell Avenue, Winchester, Mass. 01890 Tel: (617) 729-7870 TWX (710) 348-6596

Circle 28 on reader service card




Significant developments in technology and business

Air Force wants
standard microcomputers
for its aircraft

Networks of microcomputers
méy take over computing
functions; designs to be
independent of process

Because microprocessors are gradu-
ally replacing other kinds of logic in
military hardware, the U.S. Air
Force is exploring a scheme to use
them as the main computing re-
source on aircraft. More concretely,
it is looking at a standard network
of distributed microcomputers for
handling conventional avionics
functions, all interconnected by a
serial 1-megabit dedicated data bus.

At the end of this month, Texas’

Instruments will present the Air
Force Avionics Laboratory with a
detailed report on the necessary
software and hardware design. The
Dallas firm has also written a three-
level software simulator for testing
the two-level bus scheme and the
proposed instruction repertoire and
for simulating the microcomputers
on a register level.

The TI document projects consid-
erable cost savings with the micro-
computers, assuming a 1980 imple-
mentation date. Commercial-grade
microcomputers in 5,000-unit quan-
tities are tagged at $350 each, and
military-grade systems at $1,745.
That’s about a tenth of what the Air
Force now pays for general-purpose
airborne computers, points out Mi-
chael J. Moore, project engineer in
the laboratory’s System Avionics di-
vision at Wright-Patterson AFB, near
Dayton, Ohio. The network is de-
signed to handle a mix of semicon-
ductor technologies: comple-

Electronics/April 17,1975

mentary and n-channel metal-oxide
semiconductors, integrated injection
logic or anything else that can be
qualified to military standards.
Honeywell original. The idea for a
distributed processor/memory sys-
tem, as it’s called, was originally ad-
vanced by Honeywell Inc.’s Systems
and Research division, St. Paul,
Minn., under an earlier Avionics
Lab contract. After analyzing eight
avionics functions, including strap-
down and platform navigation,

flight control, Loran, the microwave
landing system, and electronic in-
telligence, Honeywell concluded
that the microcomputer needs a 16-
bit word length, between 4 and 8 ki-
lobytes of memory, and a through-
put of 250,000 instructions per sec-
ond. The firm designed a two-level
bussing scheme to obtain 1-megabit
data rates between microcomputers
and, where needed, to link two or
more microcomputers.

The standard processing element,

Although a standard network of microprocessors may be the answer for to-
morrow’s equipment, the U.S. Air Force also intends to do something about
the proliferation of microprocessor types in today’s gear. Fearful of being
stuck with many unique systems requiring extensive software and hardware
support, the Air Force Aeronautical Systems division wants a standard de-
vice that could be applied across the board.

That device is referred to as a UDAM, for universal digital avionics mod-
ule, and ASD will see the first chips of the four-chip baseline set in July.
Chip architecture is independent of chip process, so that devices may
eventually be either complementary metal-oxide semiconductor or C-MOS
on sapphire or integrated-injection logic. But the first two custom chips, a
control unit and an arithmetic unit, will be n-channel MOS with 0.2-mil-wide
channels, built by Nitron Corp., the Cupertino, Calif., wafer-fabrication fa-
cility of Actron Industries Inc., a subsidiary of McDonnell-Douglas Corp.
Control read-only memory and data random-access memory for the 16-bit
device will be selected from commercial units, says Michael F. Yackowsky,
UDAM program development manager at Wright-Patterson AFB, Ohio.

The Air Force is unwilling to project likely production quantities for what it
hopes will be a triservice development, but the standardization program is
seen as a way to get volume leverage with semiconductor manufacturers.
Yackowsky estimates that such a chip set could be applied to about 60% of
the avionics functions on an aircraft, in both new and retrofit systems. For
some aircraft types, this could add up to 150 chip sets per plane.

The chip set will operate at a 2-to-2.5-megahertz clock rate. Adding and
subtracting will take 0.8 microsecond, and the worst-case multiply execu-
tion time will be 6.8 microseconds, Yackowsky says. Though the set has a
16-bit word, the arithmetic unit can be expanded in 8-bit jumps from 8 to 80
bits per word. The current $360,000 contract also requires Actron to imple-
ment the microprocessor sets for systems tests in units such as multiplex
controllers and ‘‘smart’’ terminals. The program’s final phase, expected a
year from now, is qualification to the MIL-M-38510 standard.
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the microcomputer, will have a mi-
Croprocessor, memory, input/output
port, and two bus interface units—a
total of about 40 chips of six or
seven different types, Moore ex-
plains. All will be tied together with
a single-channel, parallel-data-path,
synchronous bus, similar in concept
to the PDP-11 Unibus of Digital
Equipment Corp.

The single-channel 170 operates
in two modes: either as a standard
program-control 170, or as a direct
memory-access channel. The two
bus-interface units are identical and
probably could be implemented
with a microprocessor controlled by
a read-only memory, Moore says.
Sixteen 4-k or 8-k random-access
memories are also required. The mi-
crocomputer chip set, as defined
now, includes an arithmetic logic
unit, a ROM for program control,
eight general-purpose registers, a
full complement of logic instruc-

tions, about 40 basic instructions
with six address modes, and 10 pri-
mary levels of interrupt, he says.

As a network, each microcom-
puter is attached to a redundant
“global” bus. Avionics subsystems
requiring more than one can also be
linked by local busses. One micro-
computer serves as the global execu-
tive. It contains scheduling informa-
tion for the subfunctions “and has
to be smart enough to receive pilot
control-console command informa-
tion and to aid in fault recovery—re-
configuring the system in case of
partial failure.” Moore explains.

TI's $223,000 contract for system
design and software support ends
this month. The Avionics Lab’s next
step is to build a network “test
stand” and to write a request for
proposals for a network breadboard.
Expected later this year, that two-
year contract will yield a four-mi-
crocomputer network. O

Military electronics

Military computer design yields
machines with three word lengths

Developing a possible successor to
the U.S. Army’s standard 32-bit
computer, Litton Data Systems Inc.
has also taken a crack at a pair of
smaller computers along the way.
The result is a modular computer,
the L-30, made up of printed-circuit
cards that can create a 16-bit mini-
computer and an 8-bit controller.
Litton now makes the Army’s
AN/GYK-12 computer, which it
designed in 1966 with transistor-
transistor-logic gates and flip-flops.
It is used in the Army’s Tacfire artil-
lery fire-control system, the TSQ-73
missile-control system, and Tri-Tac
communications switches. The L-30
emulates the operation of the
AN/GYK-12, including speed, per-
mitting the use of the huge existing
software base and peripherals. How-
ever, it will be half the size and cost
of the AN/GYK-12, fitting in a mil-
itary case, 33 by 26 by 9 inches.
Significantly, the 16-bit mini-
computer made from the L-30 cards
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emulates the commercially available
Modcomp II minicomputer from
Modular Computer Systems, Fort
Lauderdale, Fla. This design ap-
proach permits prospective military
users of the Litton computer to de-
velop their systems around the
Modcomp computer and its already
available software, with substantial
savings over having to use full mili-
tary hardware. Litton sees one pos-
sible use for the 16-bit machine in a
smaller, battery-level version of the
Tacfire system for smaller countries
that do not use the battalion-level
U.S. Army system.

Modcomp emulator. Litton chose
to emulate the Modcomp computer,
says Jerry Weissman, director of ad-
vanced systems and products, be-
cause its architecture is similar to
the one Litton was already working
on. “We could emulate any mini-
computer, but the similar structure
makes this especially easy and ef-
ficient. We microcoded most of the

Modcomp instructions in on¥ about
a week.” He adds that M«dcomp
has done a lot of commun cations
work, which is a requirementin Lit-
ton’s applications. The woik with
Modcomp is informal and iavolves
no licensing since Littoa isn’t
copying the hardware, he poiats out.

The Litton Industries Inc. divi-
sion, based in Van Nuys, Caliif., was
able to achieve this versatility
through the use of a modular, bit-
slice architecture such as that used
in recently announced bipolar mi-
croprocessors, plus micropro-
graming contained in read-only
memories. The circuitry used, how-
ever, is fast Schottky-TTL medium-
scale integrated circuits rather than
microprocessor chip sets.

Leon Bloom, manager of ad-
vanced computer development, says
that none of the available micro-
processors was fast enough when
development began 12 years ago.
Some recently announced micro-
processors might be speedy enough
and might be used in some future
production computers to slightly re-
duce card count, he adds. At
present, either high-speed or low-
power Schottky TTL is used, de-
pending on requirements. Basic add
time is 2.4 microseconds for the 32-
bit computer.

Eight-bit slice. The computer
family uses 8-bit-slice data cards,
with four required for the 32-bit
AN/GYK-12 emulator. It also uses
a 4.3-megabit mass core memory
developed for the present computer
as an alternative to tape or disk stor-
age. “We could use a 600-nano-
second core memory with the high-
speed Schottky computer, but we’re
not pushing that now,” says Weiss-
man.

The 8-bit version, really a periph-
eral controller rather than a full
computer, uses four cards in all, an
8-bit-data-slice card, a central pro-
cessor unit interface card, a micro-
control card, and a peripheral inter-
face card with a read-only-memory
microstore. The 16-bit mini-
computer version uses 13 cards, in-
cluding six in a dual 8,192-by-16-
bit, 900-ns core memory.

Litton, which developed the fam-
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ily with its own funds, has built a
16-bit minicomputer breadboard us-
ing the low-power circuits, and is
now completing a 32-bit version us-
ing high-speed chips. The division
expects to have a military-qualified
minicomputer by August and a 32-
bit AN/GYK-12 emulator ready to
plug into a Tacfire system by Sep-
tember. O

Industrial electronics

Laser camera helps
textile printing

In the competitive and fashion-con-
scious textile industry, the ability to
turn a design around quickly from a
sketch to finished goods is crucial.
Realizing this, a small Israeli com-
pany, Sci-Tex Corp., four years ago
took an optical-scanning technique
originally developed for military re-
connaissance and applied it success-
fully to the problem of designing
patterns in double-knit fabrics.

Now, Sci-Tex has added a laser
camera—and $120,000 in price—to
its original unit to produce a design
aid for the decorative printing trade,
easing the creation of fancy wallpa-
pers and textiles. But even with its
hefty $400,000 price tag, Sci-Tex’s
president Efraim Arazi expects the
system to do well.

“Printing is an old-fashioned in-
dustry in which most of the existing
machinery was built 40 years ago,”
he says. “Simply put, our new ma-
chine will save time. In one hour it
will convert a sketch into color sepa-
rations, from which printing engrav-
ings can be made. To do that opera-
tion now [by hand] averages 200
man hours.”

Computer-aided design. The input
to both the machine for double-knit
patterns, called the Response sys-
tem, and the machine for the print-
ing trades is a fashion designer’s
sketch. Outlines and colors are con-
verted to digital codes by an optical
scanner. The output is a code that
can be used to control the knitting
machine or the laser camera.

The heart of the system, though,
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Printer. The optical scanner used in Sci-Tex Corp.'s design aid for the printing industry takes
artist's pattern with as many as 12 different colors and converts it digital code. Design can
then be manipulated via color crt.

is an interactive terminal with a
color cathode-ray-tube display.
With it, an operator can vary color
combinations and make changes in
the design by using an electronic
stylus and tablet. In less than 15
minutes, a sketch for a fabric can be
converted to a tape that can be used
to produce a fabric sample—a pro-
cess that previously took weeks.

For the new printing version, the
same quartz-halogen-lamp optical
scanner as in the double-knit ma-
chine is used. Light reflected off the
pattern is broken into red, green,
and blue beams by filters and
picked up by three separate photo-
multipliers. The resulting three-
dimensional color vector is com-
pared to vectors representing the
maximum of 12 colors (a printing
machine may print up to 12 colors)
stored in the memory of the system’s
Hewlett-Packard 2108 A computer.

When the scan is completed, the
computer contains a matrix of codes
that indicate the color in each incre-
ment of the design. Typically, there
are 400 increments per inch. Simul-
taneously, the sketch is displayed on

the color screen, and the operator
may modify it, drawing from a sepa-
rate library of 999 colors.

Once the operator decides the
pattern is ready, the information is
used to control the laser camera.
The camera uses a Spectra Physics
Corp. 15-milliwatt argon laser and
an acousto-optic modulator to re-
produce each color pattern on con-
ventional  black-and-white  film.
Triggered 500,000 times per second,
the laser produces lines that average
400 dots per inch. Then a step-and-
repeat camera exposes up to 12
color separations that may measure
up to 72 by 42 inches.

“The camera would not have
been feasible,” notes Arazi, “if it
had not been for the recent develop-
ment of a long-life—2,000 hours ver-
sus 300 hours—argon laser.”

There were other design prob-
lems, however. “We had to pay
more attention to human engineer-
ing and reliability than I ever did as
an aerospace engineer,” Arazi says.
“We had to do three times more
software than is usually necessary
because we wanted to ensure that
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the operator learning would be min-
imal. And we had to make the
equipment very forgiving so that an
operator mistake doesn’t blow the
system.” O

Consumer electronics

Quaking sensation
comes to the movies

The current wave of disaster movies
is proving to be anything but that at
the box office. And the phenomenal
success of at least one movie,

= U

“Earthquake,” results to an impor-
tant extent from electronics tech-
nology. Since it opened Nov. 15, the
movie has grossed more than $31
million. Earthquake’s clout with au-
diences is attributable to “‘Sen-
surround,” a specially developed
sound system that engulfs the
movie-goer with low-frequency vi-
brations that seemingly reproduce
the effects of an earthquake.

“The waveform sent out through
the system closely simulates the
waveform recorded by seismologists
at the California Institute of Tech-

nology [in Pasadena] during the -

February 1971 earthquake around
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Paris Components Show finds pessimism

but European semiconductor makers eye U.S. market

Usually the Salon International des
Composants Electroniques in
Paris—the Paris Components
Show—is a hectic place. But this
year the pace was slower, people
were easier to find, and discussions
between vendor and customer were
less intense.

This, explains Olivier Garreta,
general manager of the Sescosem
division of Thomson-CSF, resulted
not from a drop in attendance but
from a lack of orders. “I'm much
more pessimistic now than | was at
the beginning of the year,” says
Garreta, head of the largest French-
owned semiconductor firm.

Like many others at the show, he
sees no upturn soon. However,
Francois Dufaux of Texas Instru-
ments France, senses some im-
provement but emphasizes that
companies really haven't reached
the ordering point. He expects a
technical upturn in the second half
to rebuild depleted inventories.

Despite the business climate, Eu-
ropean companies aren't neglecting
new product development, though
often they prefer to look for niches
in a market rather than compete
head on with American firms. Thus
Garreta reports that by mid-year his
group will have decided on its entry
into the microprocessor market.
"“We have the building blocks, and
we are determining what to build."
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Sescosem is further along in an-
other effort—a 4,096-bit random-ac-
cess memory. An n-channel prod-
uct will be sampled in mid-1976, in
time to grab a share of the Euro-
pean market, the company hopes.

Another firm taking this careful
approach to high-technology new-
product development where Ameri-
can firms excel is RTC-La Radio-
technique Compelec, a compo-
nents-producing affiliate of the
Philips group. ‘“We prefer to be a
little bit late,”” says Daniel Ameline,
head of semiconductor marketing.
RTC has developed a special-pur-
pose microprocessor for one cus-
tomer and plans to offer it to the
general market later.

One area getting close attention
is watch circuits. Obviously, the
stakes are high, Garreta says, citing
the annual production of 20 million
mechanical watches in France, 40
million in Russia, and 80 million in
Switzerland. In fact, the French gov-
ernment is even considering supply-
ing an incentive in the form of R&D
money.

One potential market that has
somewhat disappointed semicon-
ductor firms is automobile electron-
ics. “We still believe in it,"" Garreta
says, ‘‘but it will take much longer to
develop than we first thought."

When it does develop, around
1980 according to Garreta, he be-

Sylmar, Calif.,” says W. O. Watson,
a sound-system consultant. Watson,
together with producer Richard J.
Stumpf of Universal City Studios
Inc., Universal City, Calif,, devel-
oped Sensurround. “However, since
the vibrating sensation is airborne
and not carried through the theater
structure, there is no physical dan-
ger to the audience.”

Sound track. The sound sent out
into the theater is triggered by sig-
nals on the film—discrete tones re-
corded on the optical sound track.
These tones turn on a control unit,
and a pseudorandom-noise gener-
ator recreates the rumble of an
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lieves European firms will have a
good shot at it. “‘First, we are even |
with, if not ahead of the Americans |
in auto technology. Second, the |
electronics supplier will have to
work closely with the car com-
panies. Thus we'll have the advan- |
tage in our home market."’ j

In another area, Sescosem also A
reflects the attitude of other Euro- |
pean semiconductor firms whose in- |
terest in the U.S. market is increas-
ing. Philips, for example, recently |
made a move to acquire Signetics
Corp., the Sunnyvale, Calif., semi- |
conductor manufacturer. But Sie-
mens, which already owns the Ari-
zona-based zener diode and
capacitor maker Dickson Electron-
ics Corp., says it has no plans either
to expand this facility, buy another
or otherwise increase its activity in
the American semiconductor
market.

Sescosem’s U.S. sales still does
not approach the 1% to 2% of the
U.S. market it would like to
achieve—a magic figure mentioned
by other firms—and to achieve this |
figure will eventually take a manu-
facturing plant in the U.S. "In the
long run, we can't stay out,” Gar-
reta says.

He's unwilling to indicate an ac-
tive interest in acquiring a U.S. firm, |
but he asserts, "It's too complicated |
to build a plant in the U.S."" i
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Your printed wiring For continuous operating temperatures in

the 400-500° F. range, choose Norplex G-30. lts

can,t Stand the heat? higher heat resistance assures dimensional

= stability, flexural strength and processability at
swrtch to Norplex these elevated temperatures. G-30 performs
G-30 or G-50. with excellence in aerospace electronics,

computers and communications equipment.
For operation under 400° F., G-50 gives most of
the benefits of G-30 at an attractive price.

Ordinary laminates just can’t take the extreme Both G-30 and G-50 are available in copper-

temperatures generated by some of today’s clad or unclad for those tough electrical and

high density electronic systems. thermomechanical applications. We’ll be happy
But Norplex G-30 and G-50 are no ordinary to advise you on which will perform best for you.

laminates. They’re glass-polyimide composites Send coupon for brochure on G-30 and G-50

with an outstanding combination of processing  glass polyimides, the new breakthroughsin

and operating characteristics. laminate technology. Or phone 608/784-6070.

Norplex’laminates

byuop

©1975 UOP

Norplex Division, UOP
Norplex Drive,
La Crosse, Wis. 54601.

Please send your brochure on G-30 and G-50 glass-polyimides.

Name

Company

Address

City State Zip
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Sensational. Intense, low-frequency sound waves that match the spectrum of an actual

earthquake give added realism to scenes in the movie, ‘‘Earthquake."

earthquake. The signals are fed to
audio power amplifiers that drive
proprietary transducers of an espe-
cially sturdy design, and these are
placed in horns around the theater.
The audience is bombarded by a
high-intensity low-frequency
rumble that ranges between 15 and
100 cycles. “Below 20 cycles you
don’t hear, but you feel,” comments
Watson.

While the earthquake sounds are
being created, the level of the sound
in the theater is increased as much
as 6 to 10 decibels above the normal
level of dialog. Moreover, the mate-
rial on the movie’s sound track is
also fed into the Sensurround sys-
tem to give, says Watson, “the illu-
sion that all this is happening
around you.”

The over-all effect is so highly
thought of that Sensurround re-
ceived a special Oscar last week “for
scientific or technical achievement”
from the Academy of Motion Pic-
ture Arts and Sciences.

- Each custom-designed theater in-
stallation is provided at a fee that
Universal won’t disclose. It includes
a control unit, about three power
amplifiers, and perhaps a dozen
transducers. The amplifiers are stan-
dard products. About half have
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been 1,000-watt audio units sup-
plied at $949 each by BGW Systems
Inc., Culver City, Calif. O

Avionics

Costs threaten
F-16, command post

Pentagon projections of further cost
increases on two major Air Force
programs—General Dynamics
Corp.’s F-16 fighter and Boeing
Co.’s E-4A Advanced Airborne
Command Post—seem to be threat-
ening the avionics systems of both.
“Avionics is one of the few areas
where costs can still be cut” by lim-
iting system capability, according to
Pentagon officials.

A Pentagon forecast that the F-16
program’s costs would rise nearly
20%, to $8 million per plane when
all R&D outlays are included, while
unit production costs would jump to
$5.6 million, was shown in March to
a closed meeting of the Defense Sys-
tems Acquisition Review Council.
However, the Air Force—apparently
rejecting the DOD estimates—is hold-
ing to its figures of $6.7 million per
plane for total program costs, and

$4.7 million for flyaway-production
costs.

By contrast, the DOD production
estimate of $5.6 million per plane
for a procurement of 650 is not
much less than the reported
McDonnell Douglas Corp. offer of
$5.8 million per plane for a version
of its F-15 that surpasses the per-
formance of the F-16.

The Air Force already is striving
to hold down the cost of the pro-
posed 750 pounds of avionics to
roughly $1,000 per lb. The service
has said, for example, it wants an-
other round of bids for the fire-con-
trol computer and the inertial navi-
gation system. GD initially proposed
buying the computer from IBM
Corp., ruling out competitors at
General Motors” Delco Electronics
division and Litton Systems Inc. For
the inertial nav unit Litton was fa-
vored over Delco and Singer-Kear-
fott.

Early in April, Air Force Secre-
tary John L. McLucas tried to spike
reports of mounting F-16 costs at a
Washington industry meeting.
McLucas is not concerned merely
with growing Congressional ques-
tions about the need for the new
fighter—and the request for $273
million in R&D funds for fiscal
1976—but he is also watching for the
pending decision of four NATO na-
tions—Belgium, Denmark, the Neth-
erlands, and Norway—on whether to
buy the F-16 for their forces. DOD
officials believe they will opt for the
F-16 at a $6.1 million unit price plus
guarantees of European production.

AABNCP changes. Cost problems
at the Boeing Co. with its produc-
tion of modified 747 transports for
the Advanced Airborne Command
Post, coupled with apparent Air
Force uncertainty as to what com-
munications gear is needed for
seven airborne national command
centers, has caused the Pentagon to
anticipate sharp Congressional criti-
cism. DOD will quietly drop from the
July-Sept. 1976 transition-year
budget the $193.6 million it wants
for the last three planes.

At the same time, the service has
replaced Brig. Gen. Lyle Cameron
as AABNCP program chief in what
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NON- 10|
NON-MOCA BASED

POLYURETHANE POTTING, ENCAPSULATING
AND CASTING COMPOUNDS

FROM

LONAP

CONATHANE® SYSTEMS combine unique advantages,
easier handling and lower costs in urethanes that cure
without voids. Series 2500 Systems are offered in a variety
of filled and unfilled formulations to meet virtually any
requirement for the potting or encapsulating of modules,
strain-sensitive components, coils, transformers, and sim-
ilar devices. The two liquid components of the Conathane
Systems mix readily and change to solids with very low
exotherm. Working life is excellent and vapor pressure
low. Cure is at room or elevated temperatures. And the
resulting solid polymers vary from soft elastomers with a
Shore A hardness of 70 to tough and rigid plastics.

CHECK THESE OUTSTANDING PROPERTIES

e Non-MOCA* curing systems e Non-TDI prepolymers —
for minimum health hazard to personnel e Low stress
buildup on sensitive embedded components e Superior
thermal shock resistance e Excellent dielectric properties
* Reversion resistance ¢ Low water absorption ¢ Low
shrinkage e Excellent hydrolitic stability ¢ Dimensional
and heat stability.

FOR FLAME RESISTANCE choose the Conathane EN-2540
Series, a new family of filled polyurethane resins specially
formulated for general purpose electrical/electronic pot-
ting, casting and encapsulating. Provides flame resistance
ratings of SE-O to SE-lIl when tested in accordance with
UL-492. Because of fast gelation and cure at low tempera-
tures, is ideal for high volume production.

GET MORE FACTS. Write for Selector Bulletin P-133 on
Conathane 2500 Series, or Bulletin P-137 on flame resis-
tant Conathane EN-2540 Series.

* DuPont Trademark

ONAP

CONAP,INC./ OLEAN, N.Y. 14760 / 716-372-9650

CONAP (CANADA) LTD.
5200 Dixie Rd. North — Unit 41 / Aerowood Industrial Plaza / Mississauga, Ont.

Electronics/April 17, 1975 Circle 37 on reader service card 37



FUNCTIONAL

INTERGOM

it nto Any Standar

tlectrical Box

* HEADSET STATION
« LINE AMPLIFIER
* POWER SUPPLY

* PLUS, ALL-IN-ONE
PORTABLE UTILITY
SYSTEM

Now! David Clark will customize a
complete modular intercommuni-
cations system whose components
fit in any standard electrical box.
The flexible, versatile, functional
system is specifically designed for
headsets and speakers.

Basic system components include:
(1) Headset Station with volume
control (pictured above); (2) Line
Amplifier — 26dB voltage gain;
(3) Power Supply to convert 110AC
to 24DC.

Modular system, easy to install,
easy to add onto, easy to tailor to
your specific needs. Choice of
noise attenuating headsets with
noise canceling carbon or ampli-
fied dynamic boom microphones.

If “Portability” is a requirement,
we also have a system for use
wherever a 110 volt outlet is avail-
able.

See us at Newcom '75 Booth H-24

‘‘the quiet people"

[Dai] Glark company

INCORPORATED
360 Franklin St., Worcester, Mass. 01604
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one industry official described as
“the first firing of a general officer as
program director.” Brig. Gen. Rob-
ert Foster, deputy director of recon-
naissance and electronic warfare at
the Aeronautical Systems division,
Dayton, Ohio, will take over.

Of most concern within DOD,
however, is how it will defend the
most recent cost increases in the
four existing production models—a
multimillion dollar figure not yet fi-
nally determined, according to DOD
analysts. There is also renewed Con-
gressional criticism that the Air
Force has been installing conven-
tional and, in some cases, obsolete
electronics hardware aboard the
planes to hold down system costs. ]

Reliability

Mil specs coming
for chip memories

Reliability standards for semicon-
ductor memories are being set by

the Air Force, which by now is a
major user of random-access and
read-only memory chips in radar
and avionics systems and elsewhere.

The devices, however, are confi-
gured, fabricated, and tested in
many different ways, and all this
variation could be introducing or
masking reliability problems, de-
clares James J. Dobson, a project
manager in the Solid-State Appli-
cations Section, Reliability Branch,
at Rome Air Development Center,
Griffiss Air Force Base, Rome, N.Y.
So his project group is busy bringing
all the chips under MIL-M-38510,
the standard for microcircuits, by
deciding on “proper methods and
procedures for electrically charac-
terizing complex memory micro-
circuits,” says Dobson.

The decisions should come soon,
since the Rome Center this month is
beginning to receive the results of
studies by Macrodata Corp. and
Hughes Aircraft Co. on parametric,
functional, and switching tests for
RAMS, ROMs, and PROMS.

Macrodata Corp. of Woodland

Five-state funds-transfer network organized

A five-state electronic funds transfer system linking banks and point-of-sale
terminals will be operational next year, according to James E. Brown, presi-
dent of the Mercantile Bancorporation Inc., St. Louis, Mo. More than 6,000
merchange terminals and 130 automated bank tellers will be on-line, linked
by a $40 million electronic network in Missouri, Kansas, lowa, lllinois and
western Kentucky.

Motorola Semiconductor lays off 900 more

Motorola Inc.’s Semiconductor Products division in Phoenix has laid off 900
more employees, bringing the division's worldwide layoffs to almost 8,000,
out of an earlier total work force of 30,000. The cuts, across the board but
concentrated in Phoenix, are heaviest in discrete and power devices hit by
slowdowns in the consumer electronics markets.

Secure terminals must replace dial-in

Dial-in access over telephone lines to any of the more than 800 Federal
computerized data banks storing personal information should be replaced
by “‘clusters of [secure] terminals in fixed locations,” says Charles G.
Joyce, Jr., associate director of the White House Office of Telecommunica-
tions Policy. As a featured speaker at a computer-privacy conference, he
warned of possible future Federal requirements on computer access.

RCA shows color CCD camera

RCA Corp.’s Broadcast Systems division, Camden, N.J., demonstrated an
experimental 525-line color-TV camera using charge-coupled devices at
last week's National Association of Broadcasters’ annual meeting in Las
Vegas. [Electronics, Feb. 6, p.39.] The camera uses one CCD for each of
the red, blue, and green components of the picture.
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Another
technical
knockout

the first rugged, 50V, SSB device

The biggest RF power chip — 150 W PEP —in TYPICAL INTERMODULATION DISTORTION
$ production today now makes base station/marine o5 VS. OUTPUT POWER
£ linear amplifiers small enough to fit into one single &
desk top cabinet. -‘%,\-30
The MRF428 is state-of-the-art 50 volt Vee... 5 § = 3rd Order
supply, drive and output stages for 1 KW SSB linear 8 5 -35 ~—
amps can now be single-unit designs. No more sep- E £ —
4 arate, outsized high-current power supplies. 5=3 2-40
; The '428 offers unprecedented ruggedness: 30:1 =& P02 Sth Order l V°°1=53,?7X'"
% = cq = b
\YOS]:ZR at all phase angles and load-pull tests to 50 = f:ISO, {30.0?7 MIHZ
Computer-designed, the 05 40 80 120 160 200

T single-chip pacvage ensures Pout, Output Power (Watts PEP)

&

ﬁwy'i minimized die and wire bonding, controllable

!’%ﬁj assembly techniques, ruggedness and consistency.

= :}53 P Performance runs out to 320 W power dissipa-
’ I ~_tion, 13 dB minimum gain at 150 W PEP and

0.5°C/W 6, for excellent heat dissipation under
stress. And cooler chips mean improved linearity,
enhanced IMD.

Big is small now with the MRF428. See your
Motorola rep for OEM applications help in build-
ing HV SSB radio. Be first with the first...

v

from Motorola, theARF producer.
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Compression, transfer or
screw injection, there’s
many a Plenco thermoset
compound that lends itself
to all.

You would do well to make the
versatility of such Plenco com-
pounds a factor in your plans.
Compounds long established in
compression and transfer mold-
ing, also available in flow grades
for the screw injection process.

A wide range is offered of these
and other Plence general and
special-purpose, ready-made and
custom-formulated phenolic,
melamine and alkyd thermosets.
They are specified in virtually
every industry, and from this
selection you can choose ma-
terials that meet a world of
demanding requirements: Heat,
impact, and corrosion resistance.
Flame retardancy. Electrical
resistance. Wet/dry conditions.
Close tolerances and dimensional
stability. Whatever the results
desired, chances are Plenco can
provide important help. Plenco
research. Plenco compounds.
Plenco service.

Leg-handles.
Plenco 485.

Nuts, bobbins,
threaded caps.
Plenco 548, 369, 308.

PLASTICS ENGINEERING COMPANY
Sheboygan, Wis. 53081

Iron handles.
Plenco 480.

Cookware handles.
Plenco 349.

Terminal boards. @
Plenco 512.
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Pump diffusers.
Plenco 527.

N

Circuit breakers.
Plenco 509.

Brush holders.
Plenco 466.
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Hills, Calif,, is concentrating on
bipolar and metal-oxide-semicon-
ductor RAMs and ROMs. According
to Dobson, the first MIL-M-38510
specification based on Macrodata’s
conclusions is already being pre-
pared for a 256-bit transistor-tran-
sistor-logic RAM.

Macrodata is also writing stan-
dard terminologies for various
memory timing parameters such as
chip enable, chip select, and access
and enable times. The functional
tests for memories will be added to
MIL-STD-883, which spells out
basic tests to be conducted on
microelectronic devices.

Necessary data. Hughes Aircraft
in Culver City, Calif., has been de-
veloping the data necessary to pre-
pare detailed specifications for
PROMs under MIL-M-38510. Cur-
rently under investigation are 1,024-
bit PROMs using three types of pro-
graming methods—nichrome fusible
links, titanium-tungsten fusible
links, and avalanche induced (dam-
aged-diode) migration.

Some existing memory chips al-
ready qualify under the MIL-M-
38510 specification—for instance, a
512-bit and a 1,024-bit programable
ROM that Harris Corp.’s Semicon-
ductor division, Melbourne, Fla.,
developed under military contracts.
But other semiconductor suppliers
have indicated a desire to qualify
similar devices.

Another effort within the center’s
Reliability Branch, connected with
neither the Macrodata nor the
Hughes studies, is preparation of a
military specification for a 4,096-bit
n-channel dynamic RAM in an 18-
pin package. This will be the mili-
tary version of Texas Instruments’
TMS 4050 4-k RAM.

A third project, says Dobson, is to
evaluate the reliability of electrically
alterable nonvolatile metal-nitride-
oxide semiconductor memory-ar-
rays. High-stress and life tests are to
be performed on representative pro-
duction devices from several MNOS-
device manufacturers. Those stud-
ied so far are NCR Corp.’s 1105, a
1,024-bit ROM, and Nitron Corp.’s
7010, a 1,024-bit nonvolatile
memory with an output buffer. [J
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S5Hz-80 MKz

Ore

built-in features..

__ RESOLUTION/PER AVGD
[auro|

100 M | 10 K2 141
| ‘

YOU GET

WHAT IT DOES

WHY IT'S IMPORTANT

Autoranging

Automatically selects the most suitable
gate time (or period averages) for
highest resolution of the signal
without overflowing

Virtually no training required to operate
the counter. Ideal for production line or
student use

Autoranging
Hysteresis

A 20% hysteresis in the switching
thresholds eliminates redundant
up range/down range commands

Allows measurements to be made on
signals containing large amounts of
frequency or phase modulation

Autoreset

A new measurement sequence is
started every time a front panel
switch is activated

Avoids measurement delays -
the first reading obtained is always
the correct one

Period Mode

Measures the time duration of a single
cycle or multiple cycle averages of
the input signal

Enables high resolution of low
frequencies, a feature not available
with “frequency only” counters

Leading Zero
Suppression

Blanks all zeros to the left of the
first significant digit or decimal point

Makes the display easier to interpret
(e.g. 425 is easier to read than 000425)

LSI/MOS Design

This advanced circuitry requires very
little power yet provides an excep-
tionally high performance to price
ratio in a small robust package

PLUS: * 25 mV Sensitivity
e Traditional Fluke Quality

e Coast-to-Coast Service

® Rechargeable Battery (Optional)
e Parallel Data Output (Optional)
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Keeps your power bill down (the 1900A
uses only 6.5 watts), saves your muscles
when toting (weighs only 23, Ibs), and
makes it easy to afford (only $349)

...with the Fluke ISO0A

80 MHz multi-function counter
foronly$349............coce

FLUKE

COUNTER DIVISION

John Fluke Mfg. Co., Ltd.

Counter Division

P.O. Box 1094, Station D
® Buffalo, N.Y. 14210

Phone (716) 842-0311

TWX 610-492-3214
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Motorola’s M6800 family

Creates the new age for microcomputer systems design

The M6800 family is the first LSl family designed as a
coherent modular building block approach to the implementa-
tion of microcomputer systems. From the deceptively powerful
MC6800 Microprocessor to the byte-organized family memo-
ries, to the capability expanding peripheral and communica-
tions interface adapters, the M6800 family plays together as
the total product solution for microcomputer designs.

Family devices are all state-of-the-art high performance
N-channel Silicon Gate units requiring only a single com-
mon +5 V power supply. All peripheral bus devices are
directly bus and TTL compatible. Among the many notable
family features are <Basic | MHz operation +Direct Memory
Access capability «64 kilobytes of directly accessible memory
in any combination of ROM, RAM, or peripheral registers
«Bi-directional data bus and wide address bus Simple yet
powerful instruction set with enhanced addressing modes.
Beyond all else, the family is distinguished by a set of intelli-
gent programmable logic interface adapters for 1/0O com-
munications requirements.

% MC6800 Microprocessor. The executive control and

processing block of Motorola's total product for micro-
computer systems is the 8-bit MC6800 Microprocessor. The
MC6800 is fast establishing a reputation for performance and
throughput based on varied factors, including «Simple uni-
versal bus structure, powerful programming modes, and inter-
rupt handling features «16-bit address bus for direct address
of up to 65,536 memory locations «8-bit bi-directional parallel
processing on a three-state data bus. These features only
scratch the surface. MC6800 is a super 8-bit MPU.

MC6820 Peripheral Interface Adapter. The
totally unique P!A is a universal inter-
face between peripheral equipment
and the MPU bus. It's a flexible
method, virtually without exter-
nal logic, of connecting the MPU
to status line or byte-oriented
peripherals. The PIA features
«8-bit bi-directional data bus

*— for MPU communications «Two
C 8-bit bi-directional peripheral
interface buses <Handshake
control logic for input and out-
put peripheral operation. The
functional configuration of the
PIA may be changed by the
MPU during system operation.

A revolution is anticipated
in word processing.

42

There’s more, but just remember this. The MC6820 pro-
vides total programmable logic for complete I/0 task man-
agement.

Another system advantage of the M6800 family is
the set of byte-organized memories designed to
maximize efficiency in many systems. Just as useful in some
situations is the fact that non-family memories also fit in,
usually without sacrifice. Here are the family memories.
MCM6810 Static RAM. This 128 x 8 memory is designed for
bus-organized systems. It needs no clocks or refreshing.
Memory expansion is achieved with six chip select inputs.
Two versions are available. The MCM6810L-1 is faster, with
an access speed of 575 ns (max). Access time of the MCM-
6810L is 1 us.

MCM6830 ROM. The MCM®6830 also is byte-organized for
application in bus-organized systems. It's a mask program-
mable 1024 x 8-bit ROM with a maximum access time of 575
ns. Expansion is achieved with four programmable chip select
inputs.

One distinctive advantage of the M6800 family in the

new wave of serial data communications systems is
the inclusion of the necessary interface devices and MODEMs
in the basic family.

MC6850 Asynchronous Communications Interface Adapter.
The ACIA provides the data formatting and control to interface
serial asynchronous data communications information to bus-
organized systems.

The ACIA includes control lines for direct MODEM inter-
face and features «8-bit and 9-bit transmission +Odd, even,
or no parity +One or two stop bits «Optional divide by 1, 16,
and 64 clock modes.

Functional configuration of the ACIA is programmed via
the data bus during system initialization, using a control
register programmed by the MPU. When all is said, the ACIA
provides complete 1/0O task management for serial commu-
nications.

MC6860 MODEM. This 600 bps MODEM provides the
necessary modulation, demodulation, and supervisory con-
trols to implement a serial data communications link over a
voice grade telephone channel.

The MC6860 offers compatible functions for 100 series
data sets and 1001 A/B data couplers. Of course the MODEM
interfaces directly with the ACIA in microcprocessor-based
data comm systems.

m Motorola has solved the alternate source problem of

many engineering and purchasing managers by sign-
ing an agreement with AMI for a true second source, where
we share similar processes and the same masks.
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Retailers and their
customers are taking
advantage of MPU-
based Intelligent
terminals.

PRARALLEL \/Q
(DATA AND CONTROL)
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Next into the family’s NMOS mix will be
functions like a programmable timer module,
256 x 4 and IK x 1 static memories, and a syn-
chronous serial data adapter. While the family
includes memories, others are often desirable. Additional
appropriate Motorola memories are the MCM6831 8K
ROM, the MCM6832 16K ROM, and the MCM6815 dynamic
4K RAM.

Motorola’s Linear products group has designed a new
family of interface functions around the memories and MPU
family, and our CMOS people have come up with supplemental
functions including a bit rate generator available now, and a
new RAM and Tone Encoder on the way.

Motorola’s M6800 support
software is a cohesive, interactive system for program devel-
opment and checkout available on both G. E. and United Com-
puting Service timesharing. A Fortran IV source deck cross
assembler for 16 and 32-bit machines is available for customer
host computers.

Hardware system development tools are the MEC6800
Evaluation Module, a complete minimum microcomputer sys-
tem on a single board with RS232 interface, and the EXOR-
ciser®, a system prototyping minicomputer complete with
power supply and functional board options.

Other diverse support activities include a three-day tech-
nical design seminar in Phoenix and major U.S. cities through-
out '75.
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NODEN

Consumers are
beginning to see
typical bookkeeping
and control functions
handled by micro-
computer systems.

All this distills to the simple idea that the M6800 family
system architecture is designed to achieve «Minimization of
components «Minimization of support packages -Interface
simplicity «Minimization and simplicity of power requirements
«System throughput.

There's a Motorola salesman ready to help you keep up
with the leaders . . . and ahead of the rest. Get more detailed
information by writing to Motorola Semiconductor Products
Inc., P.O. Box 20912, Phoenix, AZ 85036. Discover why the
M6800 family creates a new age as the standard against
which all others must be measured: Why M6800 is now the
benchmark family for microcomputer systems.

MOTOROLA

Benchmark family for microcomputer systems.

*Trademark of Motorola Inc.
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semi about Delco’s
perience.

<

1 Transportation—Rail
Locomotive Power, Electro-
static Painting, Signal
Systems, Switches, Ignition
Systems, Charging Systems,
Heater/AC Controls

2 Medical —Electrosurgery,
Forceps, Coagulators,
Cutters, Nebulizers

3 Power Supplies—
Linear Regulators, Switch-
ing Regulators, Capacitive
Discharge Ignition, Battery
Chargers 4 Monitoring—
Displays, Video Remote
Sensing, CRT Readout,
Television 5 Entertain-
ment— Audio Systems,
Television 6 AC Motor
Speed Controls—(used

in the production of:)
Clothing, Food, Drink, Toys,
Light Machinery, Furniture,
Packaging, Paper

7 Communications—
Telephone, CRT, Audio
Amplifiers, Computers,
Video Cameras

8 Induction Ranges

9 Ultrasonics—Cleaning
(industrial, jeweler,
dentures), Welding,
Emulsification 10 Lighting
—Strobe, Fluorescent,
Mercury Vapor, Emergency
Switches, Timing

11 Navigation—Flight
Simulators, Sonar Buoys,
VLF Transmitters, Phased
Array Radar.

You'd be surprised
to know in how many
industries Delco Elec-
tronics has firsthand
power semiconductor
application experience.
They include, among
others, transportation
and medical, computers
and communication,
with products that
range from motor speed
controls to ultrasonic
equipment. And the
list goes on

But we realize
that you’re most
interested in how your
new product should
be designed, how your
equipment is function-
ing and how your
business is going.
That’s where Delco
comes in personally.

You see, Delco
Electronics has a staff
of application engi-
neers available to assist
you when you're

developing new
designs. They have a
wide range of appli-
cation experience to
draw from and a wide
range of dependable
Delco high-energy

Electronics

Division of General Motors

power semiconductors
to work with. Power
semiconductors that
have been meeting
tough government and
industrial specifica-
tions for years.

Put the two
together, and chances
are you’ll end up with
a well-designed,
reliable piece of
equipment, sooner.

Call us or your
local Delco semi-
conductor distributor

Delco Electronics.

The Power Specialists.
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and ask about our full
line of reliable semi-
conductors. And how
Delco Electronics
engineers may assist
you.

DELCO
ELECTRONICS—
Regional Sales Offices

Box 1018

Chestnut Station
Union, New Jersey
07083

(201) 687-3770

Box 2968

Van Nuys, California
01404

(213) 9887550

General Sales Office
700 E. Firmin
Kokomo, Ind.
46901

(317) 459-2175
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INTRODUCING THE WORLD'S FIRST

MEGA

THE INTERDATA 8/32-UNMATCHED LEVELS OF -
PERFORMANCE IN A MINICOMPUTER SYSTEM.

MEGAMINI ARCHITECTURE: AN ABUNDANCE look-ahead stacks, multiple register sets, interleaved

OF SHEER POWER. 32-bit memory, and fast floating-point hardware.
Interdata’s new 8/32 Megamini has What our 8/32 Megamini means to you_is. an

performance characteristics found only on large unequa.]led' combination of power, ﬂex1b111t.y, and ¢
scale computers. Like direct addressing to one reliability in a compact package. All at a price

million bytes. Full 32-bit hardware with that’s fully competitive.

performance enhancers such as dual instruction MEGAMINI SOFTWARE: POWERFUL, FLEXIBLE, A
EASY-TO-USE.

Today’s hardware must be designed to ease your
software effort. You shouldn’t have to spend a lot
of expensive programming time trying to figure out
how to get around minicomputer hardware
limitations. With the 8/32 Megamini you don’t —
because there are none.

For example. The direct addressing capability of

the 8/32 Megamini allows you to build programs

and data arrays in any size up to the amount of

memory you have — no more 64K limits. w

[t also means we can give you versatile and
powerful software to help lower the cost of building
your system. Software with a multi-tasking
operating system, OS/32MT, with unique multi-user

The 8/32 MEGAMINI — with a full Megabyte. Multi-Wire Technology — a key to MEGAMINI performance.
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COMPARE: THE INTERDATA 8/32 MEGAMINI VS. THE-LESS-THAN-MEGAMINI COMPETITION.

INTERDATA XEROX IBM DEC DG
8/32 550 370/158 11/70 Eclipse
i WORD LENGTH 32 bits 32 bits 32 bits 16 bits 16 bits
INSTRUCTION TIMES
(Register to Memory)
Integer Add 1.25 1.8 9 1.8 2.5
Multiply 3.54 6.2 2.0 3.9 8.8
Divide 5.8 14.4 9.9 8.3 i
Floating Point Add 2.3 6.1 24 8.25 5.5
Multiply 3.0 9.1 2.3 1125 T
Divide 5.35 23.3 8.9 1225 7.9
% HARDWARE 1/0 Yes Yes Yes No No
" MAX. DMA RATE/SECOND 6MB 4MB 6.7MB 4MB 2MB
DIRECT ADDRESSING RANGE 1MB 1MB 16MB 64KB 64KB
GENERAL PURPOSE REGISTERS 2 stacks 4 stacks 1 stack 2 stacks 1 stack
16 each™ 16 each 16 each 8 each 4 each
PRICING (Basic Configuration)
1 CPU + 128KB Memory $51,900 $128,700 N/A $54,600 $44,500
CPU + 1048KB Memory $179,400 $478,700 $1,905,700 $163,800 N/A
*(6 Additional Stacks Optional)
program development capabilities. Software that FOR MORE MEGADATA, CLIP AND MAIL.
has an optimizing macro assembler, MACRO CAL. F S Sk Lot b L i e
And software with a sophisticated - Interdata, Inc., Oceanport, N.J. 07757

telecommunications access package, ITAM, that
allows you to treat remote communications
terminals and computers as if they were simply -
local devices. - [ You may have hit on the solution to my
megaproblem. Have a representative call me.

O All that power sounds marvelous. Send me more
information on the Interdata 8/32 Megamini.

Now, with all of this available, you can concentrate

your efforts on the real problem at hand — your » Name —Title_
application. : Company o a0, F W R S
THE MEGAMINI: NOT JUST A COMPUTER — - Address e —
BUT A SYSTEM. * City _ State_____Zip ol
The Interdata 8/32 Megamini gives you a full range . Telephone -y Male e =, 5

of peripherals, software and advanced features to . &
choose from in tailoring your system: 166MB disc . IN"T"ERIDAT'A

systems, fast line printers, 1600 BPI tapes and .

graphic CRT’s. Plus software modules like : 3
] A= . Oceanport, N.J. 07757. (201) 229-4040 Elec. 4/17/75 »
FORTRAN, BASIC, EDIT, AIDS and many more. e iy bl et i g i AR :
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Starting now,
the function generator

market
does a180.

This is where Wavetek for amplitude—down to
turns it around again. With The new —60 dB. Like the rest of the
three new high-performance, instruments in this series, the
low-cost generators. - 184 comes in a tough, light-

e rle s weight package.

The Model 180 Sweep/
Function Generator $275 from The Model 185 Lin/Log
Believe it or not, thisis a Sweep Generator $595

full sweeper—irom 0.01 Hz to As you can see, the 185

2 MHz—with internal 1000 to av¢te has two frequency dials, which
1 sweep. The 180 has sine, - give you the ultimate in pre-
square and triangle wave out- cise sweep start/stop settability.
puts (20v output p-p), plus Now you can sweep up or down
dc voltage, dc offset, and the frequency range, which

a separate TTL output. It goes from 100 pHz to 5 MHz
also has a full attenuator with continuous and triggered
which means you get ramps or discrete steps. Like
super-clean signals down the 184, this model has con-
to —50dB. If you measure tinuous, triggered and gated
price vs. performance, no operation. Of course, there
other instrument even comes are both linear and logarith-
close. mic modes, and log sweep

width is an incredible

The Model 184 Sweep 100,000 to 1.
Generator $495

The 184 has all of the
above, plus some other
features that you wouldn't
expect for the price. First of
all, the 184 goes all the way
up to 5 MHz, and provides
continuous, triggered and

We haven't told you
everything.
There's a lot more to the
180 series than the three
instruments described here.
But that's another story.
When we let that out, the

gated operation. For precise market may just do a 360.
adjustment of continuous For more information,
sweep, there's a control to in- contact Wavetek, P.O. Box 651,
dividually set start and stop San Diego, California 92112.

points. There's also a variable Phone (714) 279-2200.
symmetry control and another WAVETE K: TWX 910-335-2007.
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Low IC yields
4 slow Trident
. missile program . . .

. . . but Motorola
i says it's working
J on remedies

Burroughs given
60 days grace
on ARTS Il units

v Focus shortens
# in rail research
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Within a month after Lockheed Missiles & Space Co. got a $1.3 billion
Navy prime contract last August to develop and produce the Trident I
submarine-launched missile, the company moved to substitute junction-
isolated integrated circuits for the more radiation-resistant dielectri-
cally-isolated ICs originally specified. This was disclosed by the General
Accounting Office in a classified report to Congress, portions of which
were disclosed in April. Unacceptably low yields of dielectrically-
isolated ICs being developed by Motorola Semiconductor Products
division and RCA Corp. for the long-range missile, GAO charged, led
Lockheed to award Texas Instruments a $1.4 million sub-contract for
paralled production of junction-isolated circuits to substitute for five
of 13 ICs in the missile’s ignition and guidance and control subsystems.
TI is expected to remain in the program until problems with the Moto-
rola and RCA circuits are resolved, according to the GAO. Cost of the
paralled IC production is estimated to add at least $4 million to the
troubled Trident program.

The Navy acknowledges that production of the new missile, which
is also experiencing booster engine problems, has slipped at least six
months, to 1979, although the service claims that “the engineering prob-
lems were notunexpected” because of the advanced technology involved.
Patrick J. Lynch, vice president and general manager for U.S. opera-
tions at Motorola Semiconductor Products division, admits to unspecified
difficulties in making some of the devices, but insists that remedies are
being made and that the division is still the major supplier of devices for
these systems to Lockheed, “and we intend to remain a major supplier.”
RCA has declined comment.

GAO contends the program is already into cost overruns and will need
$66.1 million more in fiscal 1976 RDT&E funds, a 9% boost in the budget
request. But the investigators argue that the program slowdown could
cut production money sought in the new budget by 46%, to $126.3 mil-
lion.

The Burroughs Corp., Paoli, Pa., has won an extra 60 days to deliver
the first of 73 automated radar terminals for medium-density airports.
June was the month originally slated for delivery [Electronics, June 27,
74, p. 29]. Officials of the Federal Aviation Administration say the FAA
granted the company’s request for an extension because of “pro-
prietary” technical problems in the $7.6 million project. Burroughs of-
ficials deny any production problems. The market for medium-density
air traffic control systems is expected to be world wide.

Budget cuts are forcing a change of emphasis in R&D at the Federal
Railroad Administration, an agency of the Department of Trans-
portation. “Magnetic levitation and other advanced systems work will
be going into hibernation” in favor of ways to improve existing systems,
says an FRA spokesman. The immediate impact of the shift, the spokes-
man suggests, is that the Ford Motor Co. and Rohr Industries Inc. will
lose $5 million in contracts already negotiated for brassboard develop-
ment of magnetic levitation and associated electronic systems. Approx-
imately $20 million in prototype contracts that were expected three
years hence have been postponed indefinitely, says FRA.
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Washington commentary

The politics of foreign military sales

Regrettable as it may be for the United States,
the truth of Gen. George Patton’s 1944 axiom
that “to win battles you do not beat weapons—
you beat the soul of the enemy man™ appears
to have been demonstrated once more by the
Khmer Rouge, the Viet Cong, and the North
Vietnamese in Indochina. Fortunately for the
U.S. trade balance, however, the message has
yet to be heard in the nations of the Middle
East, which are leading contributors to the
steadily rising U.S. overseas sales of weapons
and military electronics.

While new Pentagon figures project a fiscal
1975 decline of about $1 billion in foreign mili-
tary sales from last year’s record, the $7.2 bil-
lion forecast is still very big business. When the
first nine months of the fiscal year ended in
March, the U.S. had already recorded $5.4 bil-
lion in system sales to 63 countries. The totals—
which do not include aid programs to such U.S.
dependents as South Vietnam—have been ris-
ing steadily in recent years, particularly since
the U.S. began employing weapons sales to
Iran and the Arab states of the Middle East as
a means of recouping some of its dollars spent
on oil. Iran alone accounted for $1.9 billion of
this business, with Saudi Arabia a close second
at $1.1 billion. After Israel’s $812 million, the
dollars spent by individual nations drop
sharply, with Kuwait fourth at $331 million.

Congressional controls

The newly activist 94th Congress has sensed
a new political issue in the weapons systems ex-
ports. And Sen. Gaylord Nelson (D., Wis.),
with the support of 12 colleagues, has intro-
duced a bill (S. 854) that he says “would give
Congress the opportunity to evaluate in ad-
vance and set guidelines for the U.S. foreign
military sales program.” The bill, certain to af-
fect military electronics sales overseas if passed.
would require the President to submit to Con-
gress an annual report forecasting country-by-
country sales by dollars and by types and num-
bers of major systems in the coming fiscal year.
Congress would be empowered “to set guide-
lines for, place restrictions on, and/or make ad-
ditions to” the proposed plans.

The Nelson bill generated little interest when
proposed. But with President Ford’s recent crit-
icisms of Congress’ failure to live up to alleged
U.S. moral commitments in Vietnam, the pic-
ture is changing. As one staffer for the Senate
majority put it, “If we’re going to take the rap,
we might as well have the responsibility.”

Neither the Pentagon nor its contractors are

happy with the Nelson bill, although some
Government and industry sources see the need
for some controls on what has become an un-
usually flexible U.S. policy on foreign system
sales. “All we are governed by now is greed and
fear,” said one senior vice president of an elec-
tronics countermeasures producer at a recent
Washington seminar. “We are greedy because
we need the money for the payments balance
and to offset our own costs. What we fear is
that if we don’t make the sales, someone else
will. That’s admittedly somewhat over-
simplified, but it summarizes the problem.”

A new visibility

Foreign military sales are unpopular at best
with the general public, and contractors main-
tain low profiles whenever the subject arises.
Thus are they concerned that any law derived
from the Nelson bill would not only increase
their visibility, but also bring into view the re-
lated “technical assistance” contracts that
necessarily follow systems sales. These awards
cover the costs of equipment maintenance and
the training of foreign military personnel to op-
erate and repair U.S. systems.

Technical assistance contracts are highly lu-
crative to U.S. suppliers and usually extend
over several years. In Iran, for example, the
biggest of the 25 such contracts now in effect is
Bell Helicopter Co.’s 44-month program to
train 1,500 helicopter pilots and 5,000 mechan-
ics and to develop a logistics system and depot
overhaul facility. The pricetag: $255 million.

The issue of foreign military sales is not pe-
culiar to America by any means. The Soviets
have been in the business for some time, and
the French and British have found it profitable
as well, especially in South America. There the
U.S. lost much of the available market early in
the decade when its military systems export
policies were much more rigid. Indeed, it is the
French and British that the U.S. views as its
chief competitors in the world marketplace,
which now accounts for 10% to 12% of U.S. mil-
itary electronics sales overall.

It also represents a segment of the U.S. elec-
tronics business that is certain to receive in-
creasing exposure in the Congress and thus
generate increasing public interest. The elec-
tronics industries should be aware of this and
quickly come to recognize they are dealing now
with something more than just another market.
They must be prepared to discuss and defend
their positions on an issue fraught with moral
and political implications. —Ray Connolly

Electronics/April 17, 1975



W-J’s
co-planar,
flatpack mixers

| D ireCtly go hand-in-hand
 Integrable. ...

: components.

If you've decided to go the MIC route, Watkins-
Johnson has the mixers you need. Our co-planar,
flatpack mixers are directly integrable with MIC
solid-state amplifiers, oscillators and microstrip
filters.

On the other hand, if you're not involved with
MIC, we've still got the mixers you need. These
outstanding units provide high performance in

unique, space-saving packages.
3 Our flatpack, integrable,
double-balanced mixers (the
Yy WJ-M15, -M16, -M17 and
M18) range in frequency
from 2.5 to 18.5 GHz, and
are also available in
hermetically sealed packages
with SMA connectors.
4 For more information, contact the Watkins-
Johnson Field Sales Office in your area, or call
W-J Applications Engineering in Palo Alto,
California at (415) 493-4141, ext. 637.

Typical Conversion Loss at 25°C with 5 mW L.0. and 100 MHz |-
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. I WATKINS-JOHNSON

Watkins-Johnson—U.S.A.: 3333 Hillview Ave., Palo Alto, CA 94304 » (415) 493-4141 « TWX: 910-373-1253  Telex: 34-8415 s Cable: WJPLA * 700 Quince Orchard
Rd., Gaithersburg, MD 20760 « (301) 948-7550 » TWX: 710-828-0546 * Telex: 89-8402 * Cable: WJCEI « United Kingdom: Shirley Ave., Windsor, Berkshire SL4 5JU.
England * Tel: Windsor 69241 » Cable: WJUKW-WINDSOR e Telex: 847578 « West Germany: 8033 Planegg, Muenchenerstr. 17 o Tel: (089) 859-9441 e Cable:
WJDBM-Muenchen * Telex: 529401 e Italy: Piazza G. Marconi, 25 00144 Roma-EUR » Tel: 59 45 54 » Cable: WJROM-ROMA e« Telex: 60117
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s golden rule:
no gold adder.

[ 3

A lot of manufacturers give you a little « Universal mounting and packaging. For literature, write Texas Instruments,
something extra when they sell you « Stand-off tabs on the base for solder ~ Mail Station 10-5, Attleboro, Mass. 02703. 4
gold sockets. flush. For the name of your nearest distributor,
It’s called a gold adder. And it can + Redundant contact points for low or for information on our custom
cost you a lot of extra money. contact resistance, high reliability, and ~ connectors, call Connector Systems -
Not so with T1. repetitive insertion. Marketing, (617) 222-2800,
5 Tlglas a policglr oflno gold fﬁdderld + An an}(ij—chking wafer for better Ext. 268 or 7216. s
0 when you order low profile solder wave soldering.
tail sockets from us, the price we quote ~ « And a price that even competes TExA S, Nlcf(‘)lRSP IREH DM ENTS
is the price you pay. with many tin-plated sockets.
No matter what the cost of gold. We have a whole family of gold,
That’s what you don’t get from TIL low profile DIP sockets to
Here’s what you do get. choose from — all the way
+ 100 microinch wrought gold contact from 8 pins to 40 pins. A
surfaces for maximum reliability, But if gold is a little rich
serviceability, and longevity. for your needs, we offer an "
identical family of sockets
with a tough 200-400 micro-

inch plating of tin.
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Significant developments in technology and business

Heterojunction-gate FET shows
promise in integrated circuits

Consumer receivers for 12-gigahertz
satellite TV transmissions promise to
be a big business in the not too dis-
tant future. At present, though, not
only is there no hardware that the
consumer could possibly afford,
there aren’t even any inexpensive
components to build the hardware.

However, engineers at Matsushita
Electronic Corp. are preparing for
the day when services on the new
band start up. They are developing
a new type of microwave hetero-
junction-gate gallium-arsenide
field-effect transistor. It promises to
be simple to make and have better
characteristics than previous micro-
wave FETs. Matsushita Electronics,
a subsidiary of Matsushita Electric
Industrial Co., Japan’s largest WV
manufacturer, is a joint venture
with Philips Gloeilampenfabrieken.

casier fabrication. The new FET
requires one mask step instead of
the two required for devices using
Schottky-junction gates. The pro-
cessing, which produces active re-
gions that have tighter dimensions
than the lines in the masks used for
etching, is based on selective etching
and self-alignment.

The small dimensions of the gate
are a major reason that the charac-
teristics of the new devices should
show improvement over those of
present devices. Wider band gap for
the heterojunction, compared with a
Schottky junction, is another reason.
When operated with reverse bias on
the gate diode in the depletion
mode, which is normal for junction
FETs, gate leakage current for the
heterojunction-diode gates is
smaller, and maximum operating
temperature is higher.

However, the wide band gap al-
lows the gate to be operated at mod-
erate forward voltages with low lev-
els of leakage current. This should
permit development of enhance-
ment-type junction FETs.

Processing starts with a semi-insu-
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lating gallium-arsenide substrate on
which is grown an n-type gallium-
arsenide vapor-epitaxial channel
layer. Next, the p-type GaosAlosAs
gate layer is grown by liquid-epi-
taxial techniques. Titanium, which
forms the mask and ohmic contact
to the gate, is then evaporated over
the entire surface.

Normal photolithographic tech-
niques are used to etch the titanium.
However, the gate region is etched
by a 1:1 mixture of hydrochloric
and phosphoric acid, which selec-
tively etches only the GaAlAs. Etch-
ing speed is quite slow—about 0.3

Around the world

Now carburetors go electronic

micrometer per minute—which per-
mits fabrication of a 1-micrometer-
wide gate region under the 3-mi-
crometer titanium layer which forms
the contact.

The final steps are self-aligned,
with the titanium acting as an um-
brella. First, ohmic contacts for the
source and drain are produced by
vapor deposition of gold-germa-
nium and gallium-arsenide alloy.
The layer formed above the tita-
nium base contact neither enhances
nor degrades device operation.
Then comes an aluminum metal-
ization. a

While many auto makers are looking to replace carburetors with fuel-injec-
tion systems, Britain’s Zenith Carburetor is using electronics to upgrade
carburetor performance. It is both developing special sensing carburetors
and installing electronically controlled test equipment to fine-tune produc-
tion carburetors. The company has a big interest in carburetors because it
is part of the French Solex group, a leading carburetor maker.

The sensing carburetor is essentially a simple feedback loop. It uses a zir-
conium dioxide sensor in the exhaust manifold to detect the percentage of
oxygen in the exhaust gas. After processing, its signals drive a small dc
stepping motor, which controls an air-bleed orifice. That orifice, in turn,

controls the fuel-metering orifice.

Since a production carburetor needs some 200 different matching oper-
ations for its about 150 fairly complex parts, a unit can get out of whack
even before it leaves the factory. To combat this, Zenith is installing six
semi-automatic test benches, worth about $1.2 million, designed by the
company. Unlike old machines, which used fuel, the new units are safer be-
cause they only use air to measure both fuel and air flow.

TV gear adapts to TV-phone jobs

Video-telephone communication is getting closer as researchers find ways
to cut system costs. One item that should make a big dent in those costs is
a line-scan conversion unit being developed at the Philips Research Labo-
ratories in Eindhoven, the Netherlands. Built around charge-transfer de-
vices, the unit allows existing TV broadcast and receiving equipment to be

used for video-telephone service.

The charge-transfer devices are the key components in a circuit that con-
verts the 625-line, 25-frame-per-second signal used in European TV broad-
casting to the 313 lines needed for telephone-unit screens. The circuit can
also convert the 525-line, 30-frame-per-second signals of the American TV
standard to 263 lines for such applications. This divide-by-two conversion
system is part of the Philips-proposed standard, which both international
standards officials and Bell Laboratories in the United States are favoring
for world-wide adoption, according to Philips.
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Noise at ti'ie front-end of an herw’ise tight low frequency design is
terribly frustrating. And we t blame you for soundm%_off if you want
for lower noise and can't come up with an FE
suityow rpo&e: » «
' 550 is a s:ﬁoon, N-Channel, junction FET
uency amplifier applscatfons, with an
ra low e figure 2n W v’”ﬁi at 1KHz. You won't find one
quieter! This device i oduce the cleanest signal
possible at the tront~end, ure llow-mrough and ultimate
signal clarity, so critical to m litary field communications. It's as
nt as currenaechn@iogy allows, and with Crystalonics’
2N6550, you'll note a marked improvement i m your prototype.

Crystdomcs has been in the business of helping to solve
designers’ problems for over a decade. While o r companies
" have abandoned military appttcatlons and opted for the
product;on of commercial standards, we've stuck by our trade fugh
_quality, innovative production with the desxgnar in mind. Direct
communication between the demgner and our applicat
engineers is our mark.

We're at your elbow to ease \mur

Send for our new condensed catalo 9? ‘
Low Level Bipolars, mcludm the 2N\
Samples on request. Or fo
immediate design assistance,

ive us a call. Ask for Jack 4

noski, Art Pauk or Richa

Antalik, of our applications
engineering squad.

Crystalonics. We Exstéa;




Thomson-CSF seeks
Canadian telephone
technology. . . .

4 . . .and moves further
, into market for
w broadcast equipment

Japan’s sales
trend takes
a downturn
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Another contender is planning to join the scramble for the French elec-
tronic telephone-switching market of the next decade. Thomson-CSF,
France’s biggest electronics manufacturer, is negotiating a technology
license with Canada’s Northern Electric. The deal would take the
French company into the fast-growing PABX market using Northern’s
P-1 space-division techniques. It would also prepare the ground for a
subsequent push into the public switching market controlled by the
French postal and telecommunications ministry.

If the deal goes through as expected within the next few weeks, it will
cause quite a stir in France. The move comes less than six months after
the break-up of a market-sharing deal with Compagnie Generale
d’Electricité that has kept Thomson out of the switching business up to
now. Meantime, CGE has been the leader in electronic systems with its
Platon E-10 system.

But inflation and budgetary problems have killed off CGE’s hopes for
an early take-off this year for electronic switching on France’s public
telephone network. And, as government aid for further development of
the Platon system slows down, both Thomson and ITT’s French subsidi-
aries are lying in wait with their North American-developed tech-
nologies to grab the lion’s share of the urban switching market when it
does take off in a year or so. CGE is counting on a top-level government
meeting late this month to result in the injection of fresh funds into the
development of a 50,000 line transit-exchange system, code-named
E-12, that CGE is also aiming at.

Thomson-CSF has moved, too, to strengthen its already-solid export
position in broadcasting equipment. The French company has bought
up the studio-equipment department of CBS Laboratories. The depart-
ment, now dubbed Thomson-CSF Laboratories Inc., did $4.5 million of
business in 1974, and Thomson-CSF expects to boost the figure to $10
million this year, partly through sales of its own hardware. And the
French firm is pushing ahead with technology to cement its niche in
broadcast equipment. An experimental TV camera using a 64-by-128-
element charge-coupled-device matrix as the image sensor turned up on
the Thomson-CSF stand at the Paris Components Show earlier this
month.

With sales forecast at $13.8 billion, Japan’s electronic industries
can expect a 2% drop in factory sales this year, according to a forecast
made by the Electronics Industries Association of Japan. Last year’s
growth, in contrast, was 5.8%. The hardest hit will be makers of passive
components, which will be down a whopping 21.9%, after slipping 1.3%
last year.

The one bright category is professional and industrial electronics,
which should be up 13.8%. Last year, however, sales of these products
had increased by 20.4%. Consumer electronics will be down 1%, com-
pared with a growth last year of 3.6%. Electronic devices, including
tubes, discrete semiconductors, and integrated circuits, will show a

drop of 13.8%, compared with last year’s slide of 3.4%.
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Italy moves to
adopt PAL color TV;
Spain’s decision near

London paging
system signals
large UK market

French company
shows 0.77-inch
LED display

Plessey announces
SAW filters for
color-TV sets

International newsletter

The endorsement by an Italian government technical committee of
West Germany’s PAL color-TV system for the state-run RAI network,
just about closes the book on a long, largely political saga. That en-
dorsement must be ratified, but the government’s committee for eco-
nomic planning is expected to approve it this month. The PAL system
was competing with France’s Secam, which has been adopted by the
Soviet Union and other East Bloc countries, and with a never-fully-de-
veloped Italian system. Thus Italy will join the bulk of Western Europe
and the other nations that have opted for PAL. RAI technicians, thanks
to five years of experimenting while the political battles raged, believe
they can make the necessary hardware modifications and be on the air
in color by early in 1976.

Meanwhile, Spanish officials, under pressure from domestic set
makers who see color TV as a way to revitalize their hard-hit industry,
have announced that a decision between PAL and Secam is near. The
state-run network is already broadcasting pilot shows—using both sys-
tems. Given Italy’s move, PAL seems to be in the lead. What’s more,
two years ago Spain tentatively selected PAL, but postponed an official
adoption pending a decision by the Italians.

The British Post Office plans for a London-area radio-paging network
covering up to 100,000 users could mean an approximately $30 million
market in paging units. What’s more, there’s a potential national mar-
ket many times that. Now evaluating proposals for the first London
stage, the BPO is likely to award contracts in the next several months
for the first 20,000 units. Among the suppliers vying for the orders are
Motorola, Multitone, Pye Telecommunications, and Redifon, licensee
for Martin Marietta’s pager. Industry estimates for the national market
vary from 400,000 to 1 million potential subscribers—should the BPO
call the London system successful and implement the nationwide sys-
tem now under study. The London net will go into operation in 1976
following a successful 2,000-unit.trial in Reading underway since Feb-
ruary 1973.

RTC-La Radiotechnique Compelec expects later this year to start sam-
pling a gallium arsenide phosphide seven-segment display standing
0.77 inch high. The exceptionally large display uses only a single crystal
slice per segment and emits red light at 6,500 angstroms. The luminous
intensity is 0.2 millicandelas at 20 milliamperes. RTC, part of the Phil-
ips group, plans to have the displays in industrial production by 1976.
They will be priced initially at around $3 each in quantities of 1,000 up.

Spurred by Thomson-CSF’s announcement that it would begin produc-
ing intermediate-frequency filters using surface-acoustic-wave tech-
niques for color-TV sets, Plessey Semiconductors also will go into pro-
duction with SAW filters for that market, it announced at the Paris
Components Show. Like Thomson’s devices, Plessey’s are made on a -
lithium niobate substrate, have comparable insertion losses—13 decibels
vs 15-20 dB for Thomson-CSF’s—and will cost about $1.50 in production.
But, Plessey claims that its computer-aided design program will enable
it to make SAW filters for PAL, Secam, and U.S.’s NTSC TV systems.
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; Heath's new laboratory power
supplies set new performance standards

e Choice of four DC outputs: 0-7.5 V,
0-15V, 0-30 V or 0-60 V

e 3Y>-digit or 3%2" meter readout

e Constant voltage and constant cur-
rent operation

e Remote voltage and current pro-
gramming

® Precise load and line regulation —
+£0.05% voltage, £0.1% current

e Complete output protection

® Remote sensing automatically
compensates for lead voltage drops

® Available factory assembled or in
easy-to-build kit form

Heath's versatile new 2700-Series DC
power supplies do much more than just
provide the right voltage and current—
they set new standards for precision and
ease of operation.

Digital or analog readout. These power
supplies are the first in their price range
to offer a choice of readouts. The digital
models have two-decade autoranging to
provide high resolution for low voltage
and current settings.

Constant current and constant voltage
operation. And it's true constant current,
not simple current limiting. Adjust two
controls to get the voltage and current
you need. And if one supply doesn't deliver
exactly the output you require, just con-
nect them in series or parallel — with no
loss of regulation!

Remote programming and sensing. For
systems use and remote applications, both
voltage and current can be programmed.
And all supplies provide remote sensing
at the load to automatically compensate
for voltage drops due to long leads and
connectors.

Output protection. You don’t have to worry
about these power supplies. Short circuit
operation or accidentally applied high
voltages can’t harm them.

All 2700-Series power supplies are avail-
able in easy-to-build kit form or completely
factory assembled and calibrated. Either
way you get a power supply with the
precision and performance that your ap-
plication demands. Send the reply card or
coupon for our latest catalogs and get
complete details.

Maximum
Rated Outp
Readout| Volts | C

m ul m

IP/SP-2700 | Analog | 60V | 1.5A | $169.95 kit
$255.00 assem.
$219.95 kit
$340.00 assem.

$219.95 kit
$340.00 assem.
$169.95 kit
$255.00 assem.

1P/SP-2720
IP/SP-2721 m

$219.95 kit
$340.00 assem

P/SP-2730| Analog | 7.5V |10.0A | $169.95 kit
$255.00 assem

IP/SP-2731 A | $219.95 kit
$340.00 assem.

SR AT Y ST (IR S T SN GV UV A W TR
HEATH

HEATH COMPANY |
Dept. 510-04 Schiumberger

Benton Harbor, Michigan 49022
[] Send my free '75 Heathkit Catalog.
] Send my free Heath

Assembled Instruments Catalog.

Name
Title
Address

City State Zip
I'puu. ORDER PRICES; F.0.8. FACTORY. EK-456
| FRICES & SPECIFICATIONS SUBJECT TO GHANGE WITHOUT NOTICE.
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How far will the
Guardian Angel go?

. W) She just spent a bundle to save you a bundle

by slashing solenoid prices.

The money-saving “bundle” went for research and tooling.

The result: our new Uni-Guard® Il molded bobbin and coil cover that
gives you solenoids that cost up to 25% less . . . with at least 25%
longer life. Plus QC termination for easier, faster, less expensive
installation.

Uni-Guard Il is available in a whole array of Guardian’s most popular
box frame and U-frame solenoids—from the No 2 right on up thru the
No. 38. In AC and DC, push, pull and solenoid switch versions. All
with the new, stronger, better looking molded assembly that saves
you money. And meets tough new specs controlling flammability and
out-gassing. (It's progress like this that keeps Guardian No. 1 in
solenoids!)

WANT EVEN LONGER LIFE? GUARDIAN CAN DO! With the new line
of long-life tubular solenoids that increase expected mechanical life
for most tubulars from 1 million . . . to 100 million!

i1 soLenoid

SEND FOR THE BOOK THAT TELLS IT ALL:

Guardian’s 72 page solenoid catalog. Full of facts and
specs to make selecting a solenoid a snap. Yours free for
the asking.

i\ 5] GUARDIAN®

GUARDIAN ELECTRIC MANUFACTURING CO.
1566 West Carroll Ave., Chicago, lllinois 60607
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Hewlett-Packard introduces
another uncompromising calculator,




the new HP-55 Programmable Scientific.

$395.00:

Now $395.00 buys:

All the pre-programmed functions and operations
of our HP-45 plus 38 new ones.

Many of the user-programmable functions
of our HP-65.

A built-in digital timer.

Here are the details:

49-Step User Memory. You can program the HP-55
to solve automatically repetitive problems you now
step through manually—over and over.

Easy to program. Just switch to PRGM and enter
your formula. You don’t need software or a “com-
puter”” language. To solve a problem, switch to RUN,
enter the variables and press the R/S (Run/Stop)
key. Seconds later, the HP-55 gives you an answer
accurate to 10 dlglts. To solve other problems using

the same program, just enter the new variables and
press R/S.

Full editing capability. The SST (Single STep) key
lets you run through the program in the Memory a
step at a time, so you can easily add, delete or change
any program step anytime.

Branching and conditional test capability. You can
program the HP-55 to perform direct branches or con-
ditional tests based on logic comparisons.

86 pre-programmed functions and operations.They
let you make all sorts of slide rule calculations very
rapidly, and they save all kinds of steps when you
incorporate them into your programs.

Expanded trig functions. You can perform vector
and angle arithmetic; you can calculate in degrees,
radians or grads; you can convert directly from degrees
to radians and from decimal degrees to degrees/min-
utes /seconds—and vice versa.

615 /05

*Suggested retail price excluding applicable state and local taxes— Continental U.S. A, Alaska and Hawaii
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Expanded stat capabilities. You can quickly calcu-
late linear regressions, curve fits, summations and mean
and standard deviations.

True metric conversion capability. Not just con-
stants, true two-way conversions between U.S. and
metric units.

20 Addressable Memory Registers. They’ll save you
minutes and errors when you’re faced with problems
that require multiple data manipulations; e.g., matrix
inversions. Again, you can do register arithmetic on
the first 10.

Digital Timer. A 100-hour timer, accurate to +0.019,
measures time in hours, minutes, seconds, tenths and
hundredths and lets you store up to 10 “splits” in the
first 10 Addressable Memory Registers.

HP’s RPN logic system with 4-Memory Stack.
It shortens all complex calculations and simplifies all
calculations. You solve problems the way you think,
the way you would if you were using pencil and paper.
You can see all intermediate data anytime; you rarely
have to re-enter data; and you can easily recover from
errors because you can recall earlier entries.

"Keystroke" vs. “full” programmability. The HP-55
is for people who either run their programs directly
after they write them or don’t mind re-entering pre-
viously written programs when they want to re-use
them. So it doesn’t offer the program recording capa-
bility you’ll find on our fully programmable HP-65.
Nor does it accept pre-recorded programs. HP-55 soft-
ware currently consists of two optional handbooks
detailing Math and Stat programs.

800-538-7922 (in Calif. 800-662-9862). The numbers
to call for a “hands-on” demonstration. We’ll give you
the name of a dealer near you, and we’ll send you
detailed specifications of our new HP-55. Challenge
it with your repetitive problems. See for yourself what
short work it makes of them.

HEWLETT \hp, PACKARD

)

Sales and service from 172 offices in 65 countries.
Dept. 214Q, 19310 Pruneridge Avenue, Cupertino, CA 95014
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AMP
Circular
Plastic Connectors.

Stronger, lighter, more
versatile, more reliable than metal.

And lower n cost.

No matter where you go, you won’t find a more
versatile line of circular plastic connectors. From
mating plugs to panel-mount or free-hanging
receptacles. From square flange to feed-thru pressure
bulkhead receptacles. They're available with many
types of contacts and arrangements as well as 35A
power contacts. And in popular shell sizes.

Why plastic connectors
are better than metal ones.

Besides offering greater versatility, AMP gives you

.
-

high-strength, glass-filled nylon connectors that are as t
reliable as metal ones—but cost much less. In some
ways, they're even more rugged. Because AMP
circular plastic connectors are resilient. Yet, up to

lighter. And nonconducting. ;
AMP automatic machines. :
For high-speed termination.
The contacts—you pay only for the ones you use— s
are supplied in continuous strip form. So termination
is possible at volume production rates. And at the $ >
lowest possible cost to you.
AMP is at the core of reliable
circular plastic connectors. ¥
We can handle virtually all your requirements. No L
matter what industry you're in. And no matter where
in the world you're doing business. To prove it, call
(717) 564-0100 for information that deals with your
specific needs. Or write AMP Incorporated,
Harrisburg, Pa. 17105. »

AMP is a trademark of AMP Incorporated.
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. Iifyourve got the
INICI"OPIOCESSOI WE'VE Sof
the socket boanrd.

Look no further, we've got the board
for your microprocessor. And your
PROM. And your RAM. Off the shelf.
At standard prices.

These new socket boards are the
latest designs in our 2D family of
socket boards:

H-2954 Eight 22-pin sockets and eight
16-pin sockets, $75.

H-2955 Three 28-pin sockets and six
16-pin sockets, $42.

H-2961 Three 40-pin sockets, $59.

These socket boards come to you
sized and spaced for instant LSI
mounting. Like our entire 2D family
of socket boards, they include built-in

64 Circle 64 on reader service card

1441 East Chestnut Avenue, Santa An

filtering for low noise. On the reverse
side the only wire-wrap pins you have
to cope with are those of the sockets
themselves. Power connections to
these sockets are made with our
unique soldered wire loops.

We can also give you complete
support hardware, including frames,
drawers, 1/O connectors, and tools.
Not to mention our automated wiring
service.

We're ready for you right now. And
so is our nationwide distributor, G. S.
Marshall. So call either of us today. Or
tear out this page and keep it as a
reminder until you are ready.

a, California 92701
Phone 714/835-6000

Electronics/April 17,1975
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Probing the news

Analysis of technology and business developments

Fairchild’s view:

‘a new era’

in semiconductors

Corrigan assesses challenges
and payoff in technologies
from microprocessors to CCDs

The shifting sands of technology
and competition in the semicon-
ductor business seem to demand
leadership that combines the savvy
of a riverboat pilot and the foresight
of a commodities trader. Even the
biggest manufacturers, like Fair-
child Camera & Instrument Corp.,
have not always read the currents
accurately, but they would not be
where they are today without hav-
ing played the futures market to
good advantage most of the time.
According to Wilfred J. Corrigan,
president of Fairchild, a whole new
raft of technologies, applications,
and concepts is “moving us into a
new era in which none of us is com-
pletely comfortable.” But the com-
pany is plotting a course, and to fur-
ther assess the thinking at Fairchild,
the editors of Electronics recently

Electronics/April 17, 1975

put a number of questions to Corri-
gan, emphasizing the semiconductor
operation’s newer technologies.

Q: Youve been slow in getting into
MOS. What’s the status of your MOS
effort?

A: This has been a perennial thorn
in our sides. In fact, I look upon that
as one of my immediate tasks—to
get us established in that business. I
feel pretty good about all the other
segments of the marketplaces in
which we operate. I think today that
Fairchild is perhaps the broadest of
any semiconductor manufacturer.
Our thrust in MOS over the past few
years has been to move into main-
stream standard products. We took
quite a gamble going into Isoplanar
technology both in p- and n-chan-
nel, but it’s beginning to pay off,
first with our recently introduced F8

microprocessor. Our n-channel 4-k
RAM will be right behind it, so I
think we’ve demonstrated the appli-
cability of Isoplanar to MOS after
proving it first in bipolar memory
products.

Q: Your Wappingers Falls [N. Y.]
plant seems to be getting into action
pretty slowly. Is that because of the
economy, or are you encountering
problems?

A: Well, you've got the economy,
and you’ve got the fact that it’s a
start-up situation. We focused it on
n-channel products, and we’re
bringing in a new process, and also
bringing out new products at the
same time. Things like the F8 mi-
croprocessor, the 4-k RAM, 1-k RAM
products—they’re all coming out of
Wappingers Falls. We’re very
pleased with the progress we've

65



Y0

AMERICAN

MADE

Tolerance

SCHAUER

1-Watt

| ZENERS |

Immediate Shipment
Low Prices

ANY voltage from 2.0 to 16.0

Quantity
1-99
100-499
500-999
1000-4999
5000 up

Price each

All welded and
brazed assembly

No fragile
nail heads

Write for complete S
rating data and other
tolerance prices.

Buy theS kit-
vy dve
7 3 a lot

Kit contains a 51-piece assortment
of SCHAUER 1% tolerance 1-watt
zeners covering the voltage range
of 2.7 to 16.0. Three diodes of each
voltage packaged in reusable poly
bags. Stored in a handy file box.
Contact your distributor or order
direct.

A $54.57 value for

ONLY $24§Q

Semiconductor Division

SCHAUER

Manufacturing Corp.

4514 Alpine Ave. Cincinnati, Ohio 45242
Telephone: 513/791-3030
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Probing the news

made there over the last nine
months.

Q: Let’s talk about some of those
new products. First, what about mi-
croprocessors?

A: Well, we’re very excited about
our F8. We expect that to be the
first of a family of microprocessors.
It's an n-channel product, using the
Isoplanar n-channel technology.

Q: When will you be out with a 4-k
RAM?

A: The 4-k will be with us in the sec-
ond quarter. We think our 16-pin
approach is more effective than ap-
proaches with more pins. A very sig-
nificant thing that’s happening with
the 4-k is that several customers
seem to be designing development
boards so they can move either way,
attempting to avoid the second-
source problems we’ve had on ear-
lier products. So I think we’ll see in
the 4-k market that the question is
not whether one product will win
over the other; it’s a matter of what
share of the 4-k market the 16-pin,
the 18-pin, or 22-pin will get.

Q: What factors will swing that one
way or the other?

A: You’re going to have the straight
cost of the part. Then you’re going
to have things like pattern sensi-
tivity and reliability. If somebody
uses a lot of 4-k parts, he’s going to
have a lot of memory and he’s going
to be most concerned about quahty
and what it means to his system.

Q: Are you working on I’L?

A: Yes. I think this is going to be an
extremely important technology.
We refer to it as PL (for Isoplanar
12L). This year we will be announc-
ing several products.

Q: What’s happening in CCD?

A: The sales of the camera have
been modest. We developed the
camera as a demonstration medium,
to show what could be done. The
memory application, though, is
more interesting and has potentially
more volume. We just announced a
9,000-bit memory. Right behind
that we have a 16,000-bit memory,
and you can visualize an even larger
memory of 32,000 bits. We've had a
lot of interest, but we haven’t had
anyone give us a major order yet.

Q: As far as you know, has anyone

designed CCD memories into equip-
ment?

A: They have been designed into
equipment, but that’s as much as I
can say.

Q: How fast do you see the CCD mar-
ket developing?

A: 1 think it will take commitments
from a couple of major customers or
maybe even minor customers with
major applications. It’s going to take
some customers to demonstrate a
big cost advantage or big perform-
ance advantage or an application
that can’t be handled any other way.
Once that happens, things will
really start to roll. I think we might
see something like that happening
in the next couple of years. Then
there’s going to be a rush.

Q: You recently announced a move
into the watch business. What are the
details?

A: We are participating heavily in
components for the watch, so for us
this is a natural evolution. We’ll be
making and selling displays. watch
circuits, watch modules, and
watches.

Q: Do you plan to sell a watch under
the Fairchild name?

A: Yes. We haven’t specified exactly
how' we’ll sell it. Announcements
will be made in the second quarter.
Q: Do you make all the watch com-
ponents?

A: We don’t make quartz crystals.
We will be buying some compo-
nents, depending on the range of
watches. We have not put any limi-
tations on the Optoelectronics Divi-
sion, which has the charter to make
the watches. They can buy at their
option. These are LED watches.
Right now we don’t have any plans
on the liquid-crystal-display
watches.

Q: Do you have any customers now
for your modules?

A: Yes, but I can’t say who they are.
This is a highly competitive busi-
ness.

Q: What’s your view of the automo-
bile electronics market?

A: We're not discouraged despite
the seatbelt interlock business going
away. Through the vehicle of the
seatbelt interlock, automotive engi-
neers have satisfied themselves that
semiconductors were reliable
enough for the automobile. That
was an important thing to have es-
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What's new in solid state...

First feedback on

our CA3I130 op amp:

‘Great. Super.

Engineers who expressed an interest in the
RCA CA3130 received data and a free sample. Plus
a reply card that asked for reactions to its char-
acteristics.

The response? Enthusiastic! About 34 of the
first returns carry words like Great. Super. Very
good. Terrific. Better than the industry standard.
Some respondents used such terms to describe all
of the CA3130’s major characteristics. The second
largest group used words like Good, Nice, Useful
or Okay. A small group— less than 10% —didn’t find
it ideal for their application.

This wide acceptance of the CA3130 isn't
really a surprise. We combined MOS/FET, bipolar

" “Terrific.

and COS/MOS to give you a good measure of the
most wanted characteristics. Typical: Input resist-
ance of 1.5 TQ (1.5 x10'%1). 110 dB signal voltage
22 mA output current. 10 V/usec
slew rate. Wide voltage swing on
single supply. Now, those who have
tried the CA3130 confirm its use-

' A fulness.
'%.' s If you're interested, mail the coupon
A and we'll send you a free CA3130 and
data. For more information, contact your
local RCA Solid State distributor. Or RCA.

i/

Write: RCA Solid State. Box 3200, Somerville, New
Jersey 08876; Ste. Anne de Bellevue 810, Canada;
Sunbury-on-Thames, U K.; Fuji Bldg., Tokyo, Japan.

iy

Mail to: RCA Solid State, Box 3200, Somerville, N.J. 08876

Please send a free CA3130 sample and data to

NAME

FIRM

ADDRESS

CITY

My usual contact with RCA is (1 RCA salesman [J RCA Solid State distributor
My RCA Solid State distributor is

Intended application for CA3130

Possible quantities needed

RCA. Full house in Linear ICs.
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Benwould have
liked you.

Ben thought that there had to
be more to lightning than just
fire in the sky. So he ignored
what people told him and did
a little rainy-day research

on his own.

Determined curiosity—
like Ben’s—has guided your
imaginative progress in the
microelectronics field. At
Kodak, we have combined
extensive research with a
deep understanding of your
industry, so that our skilled
representatives can help
improve your product or
production techniques.

We try to make your job
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a little easier, a little more
efficient.

For more information
about our products for
microelectronics, write
Eastman Kodak Company,
Dept. 412L (48-C),
Rochester, N.Y. 14650.

RESULTS
COUNT

Probing the news

tablished. The failure rates due to
the electronics were really extremely
low. It was the first high-volume
semiconductor item used in the au-
tomobile—certainly the first high-
volume integrated circuit. I think
that was very important.

The demand for entertainment
systems is down, and will continue
down, but more and more the solu-
tions to chronic problems in the au-
tomobile are going to be electronic.
Our experience has been excellent
on the high-energy ignition modules
we make for General Motors. We're
satisfied with the program and
they’re satisfied with the program.
Q: Any foreign business?

A: In the U.S. there’s a tendency
toward custom programs. The for-
eign automotive manufacturers are
much more amenable to buying
standard components. We felt that
at this distance we couldn’t really do
an adequate job working on custom
programs. So any deals we have
with the overseas people have been
on standard products.

Q: Do you see a microprocessor in
the auto by 1977 or 1978?

A: T think that’s going to be early. I
think for the microprocessor you are
going to need some very specific ap-
plications to start with, possibly in
fuel management. One of the Euro-
pean manufacturers might move on
the fuel-management system using
microprocessors in production.
Once the microprocessor enters the
automobile, all kinds of things can
be added to it.

Q: Are you working on micro-
processors for autos?

A: We've been unwilling to come
up with a custom design, so our dis-
cussions have all focused around us-
ing the F8. Most of us here didn’t
want to go the custom route. We
think that’s the wrong thing to do
with the microprocessor. We don’t
think there’s enough volume. So our
approach has been to persuade auto
firms to use the F8 and piggyback
on the other volume.

Q: How successful have you been?
A: Up to now we've got a lot of in-
terest. But the F8 has only been a
reality for a couple of months. Ask
me that again in June or July. O
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What’s new in solid state...

Four RCA op amps

that make the CA3130
what it is.

Our CA3130 gets many of its winning ways natural for your high-volume products.
» from four very capable relatives. Four RCA op Beyond the table, here’s more typical data
amps that can fill special requirements you may about the CA3130:
have. If you need programmable linear gain Input Impedance: 1.5 T() (1.5 x 1072 (}).
control, check the CA3080. For high crossover Input Current: 5 pA.
. frequency plus high slew rate, there's the Input Offset Current: 0.5 pA.
CA3100T. For high output current and easy Input Offset Voltage: 0.8 mV (CA3130B).
= programmability, the CA3094E. For low power Settling Time: 1.2 usec.
supply drain, the CA3078T. An output voltage swing to within 10 mV of
The CA3130 is the ideal choice when you're either supply rail.
looking for a good measure of all of these Strobing terminals.
characteristics in one device. That's what makes If you are interested in one or all of these op
the CA3130 so great. Its versatility comes from amps, contact your local RCA Solid State
the unique combination of MOS/FET, bipolar distributor. Or RCA.
. and COS/MOS on the same chip. And its
surprisingly low 1K price of 75¢ makes it a Write: RCA Solid State. Box 3200, Somerville, New

Jersey 08876; Ste. Anne de Bellevue 810, Canada;
Sunbury-on-Thames, U.K.;FujiBldg.,Tokyo,Japan.

CA3080E CA3100T CA3094E CA30787 CA3130

[ Gateable plus programmable [ > 60 dB

3 Gateable
gain control

/ Unity gain crossover [ a0

frequency, MHz
28

[ Slew Rate, V/usec

300

/ Output, mA (peak)

/ Power consumption, mW l
Single supply voltage
required, V
4 / Price (1K), $ [ 0.55 1.50 0.90

»

RCA. A full house in linear ICs.
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Instruments

CYBULS KL

Interface bus has kinks

Speed limitation, cost of incorporating proposed standard

questioned, but most instrument makers plan to use it

by Andy Santoni, Instrumentation Editor

The instrument interface bus being
advocated as an international stan-
dard is receiving the backing of
some instrumentation makers—wit-
ness the display of bus-compatible
instruments and instrument systems
that occupied nearly half of Hew-
lett-Packard Co.’s booth space at
IEEE Intercon last week. While in-
strument makers feel it has enough
advantages to justify using it in their
products, however, some short-
comings in the standard are still giv-
ing reason for pause.

There is some feeling, for ex-
ample, that both the meaning and
the format of interface messages—
commands and data—should be bet-
ter defined, and that the 1-
megabyte-per-second maximum
data rate may not be fast enough for
many applications. In addition,
while widespread acceptance of the

70

standard could substantially reduce
the. cost of assembling instrument
systems by eliminating the cost of
adding interface hardware at the
system level and cutting the cost of
software, some suppliers are con-
cerned that the expense of adding
bus-compatible circuitry to individ-
ual instruments may be too high.
What it is. Based on a concept de-
veloped by Hewlett-Packard, the in-
terface has been adopted as an IEEE
standard and is in the final stages of
approval as an International
Electrotechnical Commission stan-
dard [Electronics, March 6, 1975, p.
10]. The interface consists of a bus
containing 16 lines—eight for data
and eight for controls—to which in-
struments may be attached in paral-
lel. In a given data transaction, each
device assumes one of three roles:
listener, talker, or controller. Bus

specifications are written in terms of
interface functions (as distinct from
instrument functions), messages to
and from the interface functions,
and state diagrams that serve to de-
scribe the behavior of each of these
functions.

To guarantee that instruments
produced by different manufac-
turers will be able to communicate
with each other, the design of the in-
terface circuitry in each instrument,
regardless of manufacturer, must
meet the requirements of the stan-
dard.

The standard interface is most
useful in assembling small instru-
mentation systems with calculator
or minicomputer controls, where the
cost of designing interface hardware
and software could be exorbitant.
But choosing bus-compatible instru-
ments just because they might
someday be used in a system could
be expensive.

Cost bite. Including a bus-com-
patible interface on an instrument
could increase its price by $250 to
$300 compared with a similar prod-
uct with a simpler binary-coded-
decimal output, says Fred Katz-
mann, president of Ballantine Labo-
ratories Inc., Boonton, N.J. John
Fluke Jr., technical director of John
Fluke Mfg. Co.’s automatic test sys-
tems group, agrees that the bus con-
cept may be too expensive for some
instruments, at least until it can be
implemented with medium-scale in-
tegrated circuits designed for the
purpose.

And more disturbing, says Fluke,
is the standard’s lack of definitions
for the order in which data should
be sent. The standard does not spell
out whether data should be trans-
mitted with the most or the least sig-
nificant digit first, he notes. The user
must ferret out such information
from an instrument’s data sheets for
each instrument in a system and
make some provision in software for
a digital voltmeter that transmits
one way and a counter that trans-
mits another, for example.

Tektronix Inc., Beaverton, Ore.,
has had to face up to the same prob-
lem, says William Walker, group
vice president for engineering.
“There are still a lot of things not
spelled out or agreed upon in the
standard,” he observes, and “it does
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If you're planning a new product,

.

vou should know

what we know
about LSI.

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

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

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

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

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

We sell more than circuits. We sell solutions.

MICRO POWER SYSTEMS

RS

3100 Alfred Street

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

MPS/Japan

21 Mori Bldg.

2-2-5 Roppongi
Minato-ku, Tokyo, Japan
Telephone 586-0371
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have some limitations in terms of
speed, too.”

But Austin T. Kelly, digital oper-
ations manager at Weston Instru-
ments Inc., Newark, N.J., thinks the
available speed is more than ade-
quate for most instrumentation sys-
tems, and conventions will be estab-
lished to cover other shortcomings.

For example, while many command
codes—such as “clear”—are left un-
defined in the standard, Weston has
standardized on what a particular
command code means to a particu-
lar product line—such as digital
voltmeters. While a similar com-
mand may have a different meaning
in another product—such as a
counter—customers will be spared at
least some confusion.

Don Loughry, corporate interface

No GO-NO-GO
ICcheckerissolow

Searching through
your circuitry for bad
digital ICs is a waste of
time and money. ESI's
new Functional Tester

before they are wired in. brochure
It takes less time so it on this
costs less dollars. (And  unique IC
the 1248 sells for under  Fynctional —
$600!) Tester, or
Fast and easy, any call Stan N
assembly worker can Gressel clock
obtain a GO NO-GO at the
analysis on 10 or more  factory.

units per minute. Simply
insert the IC—TTL, DTL,

T2 Circle 72 on reader service card

CMOS—in the test
socket, push the TEST

g button and check the

. digital readout for the
proper test code. No
cbmparison with a
““good” IC is necessary
and changeover from
one device type to
another takes less than a
minute.

; : ' Send for our dem-
quickly identifies bad ICs onstration

Electro Scientific
Industries

13900 N.W. Science
Park Drive

Portland, Oregon 97229 SCIENTIHC
Phone: (503) 646-4141

Model 1248
IC Functional Tester:
$550 (U.S.A)

ELECTRO

engineer at H-P in Palo Alto, Calif.,
explains that not all commands can
be standardized across all product
lines because of the limited space set
aside for such messages. There are
only 256 unique codes possible in
the assigned 8-bit space, he says,
and assigning a standard code for
every possible command for every
instrument type would require con-
siderably more than 256 codes—and
50% more signal lines than are
available.

Each command listed in the stan-
dard is not precisely defined either,
because the standard was conceived
as affecting only interface functions,
not instrument operation. Loughry
says that if the meaning of each
command were completely defined,
for example, every voltmeter made
by every manufacturer would have
to incorporate the same features. In-
stead, the standard requires two
things: first, the instrument designer
must define what the device does for
each code, then the system designer
has to pay attention to instrument-
dependent conditions.

Taking all of this into account,
says Loughry, the benefits of the bus
standard far outweigh the draw-
backs. H-P, which has introduced
dozens of bus-compatible products,
remains committed to it.

Believers. Other firms, such as
Wavetek Inc., San Diego, Calif., and
Dana Exact Electronics Inc. of
Hillsboro, Ore., have also intro-
duced bus-compatible instruments
and are at least considering it for
some future designs. Bus-compat-
ible instruments should be intro-
duced—in some cases by the end of
this year—by many other instrument
suppliers, including Fluke, Ballan-
tine, Weston, and Tektronix.

Tektronix, in fact, has decided to
make the standard interface bus the
“method of choice” for communi-
cating with its digital instruments,
says Walker, and has developed in-
ternal guidelines to cover the stan-
dard’s omissions. Walker is con-
vinced this effort worthwhile
because the bus will result in more
cost-effective test and measuring
packages.

All instrument manufacturers,
says Weston’s Kelly, “will have to
have it in mind or in fact in all new
designs.” O
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Here's proof that
AZ positive photoresist
gives better device yields

than negative photoresist.

Shown here is a series of SEM's illustrating the unlimited capabilities of our AZ Positive Photoresist Systems. We want
you to see for yourself the excellent resolution, edge acuity, and line width control our photoresists provide in both
thick and thin coatings. AZ Systems excel in: contact, proximity and projection exposure; agueous development and
removal; wide processing latitudes; accurate reproducability of photomask geometries in coatings 0.3 to 2.5 microns
thick. All of these factors combine to give you increased yields and profitability. Shipley Company Inc., Newton, MA

AZ-111 0.8 microns thick on silicon Contact layer coated with 1.8 microns of Contacts after etching and resist removal.
dioxide provides excellent edge acuity, AZ-1350J is covering 1.5 micron steps. Note absence of pinholing and sharp
etch resistance and line width control. Thick coatings help eliminate pinholes edge acuity.

and step breakdown.

AZ-1350J on aluminum showing excellent AZ-1350J on aluminum gives excellent AZ-1350J allows “0” pinholing during
step protection through the use of thick edge acuity despite wide thickness etching.
coatings. : variations.

SHIPLEY
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Go ahead with

new semiconductors

Time — and

a volume
- supplier — have

f changed them for
. the better.

Motorola’s growing commitment to
several major watch programs gives us
solid, long term basis for most any indus-
trial DPM requirement where design
economy, flexibility and lower power
show up first.

Our field-effect technology virtually
eliminates long term degradation and
failure due to electrochemical reaction.
Performance doesn’t depend on ion flow
which can ultimately cause spotting, fad-

74

ing, regressive domains and distortions
in the purified, specially-doped nematic
material.

Frit sealing ensures safe, sure, her-
metic edge-sealing. No reactions . . . no
leaks . . . no failure modes.

Anticipated lifetime is now in excess
of 5 years. Accelerated life tests are on-
going and being readied for documenta-
tion: 30-day, high temperature storage;
high voltage (to 100 Vy,) stress; high
humidity; etc.

Contrast ratio is improved to where
unaided viewing even in difficult ambient
light is quick and casy. Both the new
MLC400, 3% digit panel meter display
and the MLC500 watch display offer
28:1 ratio.

LCDs use only microns of power: 2.5
V typical threshold for the *400 and less

—————

|

i
i

i PRI Qg SO

/" I's time to look at LCDs again

than 5 microamperes drive current . . .
making back or side lighting with less
total power than LEDs or gas discharge
possible and practical.

And, of course, they’'re CMOS com-
patible requiring no extra circuitry or
components. Drive one directly with
the MC14440 or MC14543 McMOS
counter-drivers . . . in almost any size
and color from here to there.

Send for data sheets on new Motorola
LCDs plus Engineering Bulletin EB-42
outlining technology and reliability. Box
20912, Phoenix, AZ 85036.

Evaluate — or OEM order — through
your authorized distributor or our time
machine.

Circle No. 220

from Motorola,
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Single chip 0-600 bps MODEM does it all

Build the MC6860 into stand-alone
MODEM systems or data storage, remote
data communication terminals, or I/O
interfaces for minicomputers. It’s perfect
for MPU based systems.

Use it in full or half duplex, simplex,
automatic answering or disconnect,
answer only or answer/originate configu-
rations. Add output buffer, input filter,
and threshold detector for a MODEM
with supervisory controls for handshak-

Circle No.

MOSFET works good like
a smoke detector should

Where there’s fire, there’s smoke
from federal and state agencies towards
legislating early warning systems for pub-
lic and private installations.

The first FET specifically designed for
battery powered low current, ceiling
mounted smoke detectorst offers unpar-

alleled sensitivity. Furnished in either
P- or N-channel, the MFE823/824 units
provide 1 picoamp input leakage current
and very high input impedance.

Even before the sprinkler head pre-
maturely dews on you, this FET senses
changes in the ionization chamber and
activates alarm circuitry. And all you
need to build your detector prototype is
two data sheets, application note AN735
and a MOSFET from your distributor
for as little as $1.10, 1K-up.

tSmokeGard® detector courtesy Statitrol® Corp.

Circle No. 222

ing routines between remote MODEMs
and local control signals to the data han-
dling system. It’s compatible with 100
Series data sets, 1001 A/B data couplers
and includes interface to telephone lines.

MC6860 is TTL compatible and oper-
ates from a +5V power supply. The
space saving 24-pin device sells for only
$30.00 at 100-999 quantity. Device data
and application note AN731 are avail-
able.

221

Learn microprocessor
design in just three days

All you need to know for designing
systems with Motorola’s MC6800 MPU
and the M6800 microcomputer systems
family is included in a three day course
being presented throughout 1975, in
Phoenix and other major U. S. cities.

Learn system hardware, software, and
configuration of M6800 based systems.
By the third day, you even write and run
programs. The $375.00* price covers
everything, including manuals and other
training aids, even timesharing costs.

In addition to the regular monthly
courses in Phoenix and those already
scheduled elsewhere, groups of 15 or
more can arrange sessions for other times
and places. Here’s the May schedule:

Philadelphia, PA May 6, 7 and 8

Hauppauge, NY May 13, 14 and 15

Phoenix, AZ May 20, 21 and 22
(and once every month
in'75)

For M6800 Microprocessor Course
enrollment information, call Ron Bishop
(602) 962-2908. or write him at Moto-
rola, Box 2953, Phoenix, AZ 85062,
Mail Drop BB102.

*Higher outside Phoenix

When ICs aren’t
all things to all people

. swing over to the
broadest selection of
Quad, Dual and Dar-
lington transistors to
reduce component,
assembly and equip-
ment cost. You’'ll find
it in the industry’s newest Selector Guide
featuring MPQ6426 state-of-the-art Dar-
lingtons, four pairs of interconnected 40
V, 0.75 W devices functioning as sepa-
rate single stage amplifiers with 5,000
minimum hgy each.

You’'ll also find things like the new
MPQ7043/7093 Quads with up to 400
V dc and 70 MHz f,. Plus derivatives
from prime devices in decreasing order
of cost . . . plus competitive cross-refer-
encing . . . plus an insight into device
selection for your applications . . . plus
complete spec tables.

What more could you want in a free
copy? Send for yours or see your dis-
tributor.

Circle No. 223

*FLIP-CHIP STORY -

Builders of hybrid circuits will appre-
ciate the latest 35mm audio/visual exposé
on semiconductor flip-chips.

Rated HP (for High Profits), it reveals
evolution of various bonding techniques
from early-life wire to state-of-the-art.
Flip-chip use techniques are described in
detail and advantages such as high-
volume, low-cost and automated assem-
bly emerge as strong characters. Viewing
time, 20 minutes.

Contact your nearby Motorola dis-
tributor or OEM office for an early
showing.

Circle No. 224

the semiconductor source.
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SWITCHING
POWER

SUPPLY

oo

HRO5 10

ELECTRICAL CHARACTERISTICS HR0510
Output 5V10A7
Efficiency 74%
117V£10%, 220V+10%
+0.2% or less R
+0.2% or less

Ripple & noise (max) | 40mV (p-p)

Overload protection
Overload protection

Output on/off
control level

Withstand voltage

AC Input voltage

Line Regulation

Load Regulation

Current Limit Type
Signal Inhibit Type

TEE

15KV AC for one minute
100M$2 or more at 500V DC
30°C or less

Ambient temperature | oo
range (operating)

Isolation resistance

Temperature rise

Temperature

coefficient 0.02%/C”
Weight 1.7 Pounds
Size (WxHxD) 1.77""'x4.72"x7.87"
HR0510 - HR0520 - HR0530 - HR0905
5V 1I0A 5V 20A 5V 30A 9V 5A
HR1204 - HR1506 - HR2406
12V 4A 15V 6A 24V 6A
NEMIC

Nippon Electronic Memory
Industry Co., Ltd.

1-20-1, Sendagaya, Shibuya-ku, Tokyo
151, Japan Tel: (03) 478-3935

Telex: 3232-190 NEMIC J
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Companies

Will success spoil AEI?

British semiconductor maker finds business booming in power,

microwave devices, worries about too much growth too soon

by William F. Arnold, London bureau manager

Many semiconductor makers are
brooding about the economic down-
turn, but AEI Semiconductors has a
different worry—how to cope with
rising sales. The British company
makes microwave and power semi-
conductors, which have been enjoy-
ing a boom. AEI, which more than
doubled its sales during the last two
years, predicts 10% growth this year
after discounting inflation.

Triggering AEI's good fortunes is
a surging world demand for power
semiconductors for electrification of
mass transit and railways. This mar-
ket could reach $50 million a year if
all the planned projects come to
fruition, estimates A.J. Sadler, AEI’s
managing director. Possibly equal-
ing that market is another generated
by electrification plans as a number
of countries enlarge their power
grids to cope with the oil crisis, he
adds. Much of this expansion entails
high-voltage, direct-current trans-
mission, now that power thyristors
are as effective as vacuum tubes.

The company’s microwave busi-
ness, although smaller, also looks
good because of demand in radar
and communications gear for such
devices as mixers and detectors.

Of course, AEI doesn’t fish alone
in these waters. Microwave-compo-
nent competitors include Thomson-
CSF in France, Mullard and Plessey
in Great Britain; and Microwave
Associates Inc., Hewlett-Packard
Co., and Alpha Industries Inc.,
which took over Sylvania’s micro-
wave-semiconductor business, in the
U.S. On the power side, it jousts
with Westinghouse Electric in the
U.S., Brown-Boveri & Cie. in Switz-

erland, Sweden’s ASEA, and AEG-
Telefunken and Siemens in Ger-
many.

AEI has a reasonable 4:1 balance
between power and microwave
sales. About 10% of its income is
from research contracts, and these,
says the company, enable it to re-
main in the forefront tech-
nologically. At the same time, AEI,
seeking a rise in export sales above
its present 25%, sells into a domestic
market of about $25 million in
power semiconductors alone.

Problems. What’s AEI's problem?
Perhaps the company has grown too
much, too soon. At about $12 mil-
lion in annual sales, the company is
small enough to suffer strain with
any expansion. In a classic manage-
ment problem, AEI must call its
shots carefully to enjoy the opti-
mum growth with the right prod-
ucts. The latter is especially vexing,
executives say, because the com-
pany might profitably increase sales
across its range of devices. But AEI
isn’t large enough to do that, so it
must pick and choose.

Even physical expansion must be
carefully considered. Located in
mostly rural Lincolnshire near the
middle Eastern coast of England,
the company has profited from an
easy informality among employees.
Executives are concerned that a new
factory wing now being built might
change the feel of things because it
will increase production about 50%.

To manage what appears to be a
lovely problem, Sadler says, “we’ve
rationalized the commercial struc-
ture by appointing a commercial
manager.” Under the new setup

Electronics/April 17, 1975
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5] Think our three jolly green giants for desk-top
I hlnk I ar e electronics. Our two pint-size pigmies for carry-
. B in-the pocket display designs. But don’t stop

there. Think low operating voltages, low power

] consumption, wafer-thin thickness and dip clip
I h I n k ma|l pins for fast glass encapsulation all around, and
L efficient mounting.

Y

Think Ise 71

/~ FG-159A2 = . St V™ Wd. 138mm

ec=eb=35Vp-p - - e N Eg, 40mm
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Our jolly
green giants
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ic = 3.5mAp-p
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Lg. 40mm
Segment 9.5mm
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Our pint-size
pigmies

FG-95A T——1t—— [} weemn

R Lg. 24mm
ec=eb =24Vp-p i 0 T W e o GG Segment 5mm
ic=2.0mAp-p :

K ib=1.5mAp-p

Something else to think about

Think Ise for digital readouts for instruments,
ciocks and other products, toc.

The Brighter Side of Electronics

ISE ELECTRONICS CORP.

Main Office: Tokyo Office: Noritake Electronics Office:
P.O. Box 46, Ise City, Mie Pref.. Japan 2-7-7 Shigashi Shinbashi, Minato-ku, Tokyo, Japan 22410 Hawthorne Blvd. Torrance California 90505. U.S.A
Tel: (05963) 5-2121 to 4, Telex: "4969523" Tel: (03) 433-6616 to 9, Telex: “J26546° Tel: (213) 373-6704, Telex: “230674910"
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Insul-cote

A NEW PRODUCT BREAKTHROUGH
FROM THERMALLOQY, INC.-
PRE-COATED INSULATORS FOR
SIMPLE APPLICATION

If you use insulators, you should
use Thermalloy, Inc.’s revolution-

ary new product.../nsul-cote.

Insul-cote is a combination of
Thermalloy, Inc.’s dependable
Thermalfilm or other insulator ma-
terials and Thermalcote grease in
an innovative packaging concept.
These pre-coated insulators save
production time and expense.
They eliminate hand coating and

cut installation time.

The reliable Thermalfilm | or |l
insulators are pre-coated with
Thermalcote grease and individu-

Interface Thermal Resistance versus average

initial Thermalcote thickness for a TO-3
Semiconductor device,

1.0 \

AN

Interface Thermal Resistance - - C/Watt

0
o 1 2 3 4
Initial Thermalcote Thickness - Mils

Thermalfilm i or il

ally sealed between continuous
strips of heat sensitive tape. One
side of the tape separates into pull
tabs for easy opening. Also the
tape may be peeled lengthwise to
expose the coated insulators.
Insul-cote is available in individual
packets, perforated six pack
strips or “ammo-pak”.

Insul-cote has a uniform coating
of Thermalcote for maximum heat
transfer. We guarantee a minimum
coating of 1 mil. of grease on each
side of the insulator.

Thermalloy, Inc.’s technical
knowledge and continuing engin-
eering research is at your finger-
tips with Insul-cote.

Semi-automatic /nsul-cote dis-
pensing machines are available for
even faster installation. Activated
by a ratchet handle, the machine
presents the coated insulators one
at a time for fast application.

¥
Thermalloy, Inc.
Box 34829 « 2021 W. Valley View Lane
Dallas, Tex 75234 « (214) 243-4321
TWX: 910-860-5542
NUMBER ONE IN SEMICONDUCTOR ACCESSORIES
Write for Free Sampies. Attn: Dept. M
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Sadler’s new number two man will
oversee and coordinate thrusts by
the power and microwave sides,
which heretofore operated a little
more autonomously. Under him are
executives for home markets, export
sales, advertising, and exhibits.

To concentrate on technology, AEI
brought in its own man, David
Crees, from the Hirst Research Cen-
ter of the parent company, General
Electric, which has no connection
with the U.S. namesake. His charter
is to beef up the engineering staff.

Engineering accent. Importantly,
the company is concentrating its ef-
forts on products with “an accent on
items of high engineering content,”
Sadler says. More sophisticated
high-power microwave devices will
be featured, but we’re retaining an
effort on smaller products,” he adds,
such as bread-and-butter small
zener diodes and thyristors. Success-
ful old procedures aren’t forsaken,
however. Retained, Sadler says, is
the proven philosophy of having the
“business broken down into five or
six small groups which are run as in-
dependent small businesses within
the company.” He notes that “with
our mix of products, that’s almost
inevitable.”

For power markets, “anything to
do with energy conservation looks
good,” says William W. Reid, the
new commercial manager. Besides
diodes and power hybrid devices, he
pinpoints such good markets as 2-
inch thyristors up to 2,000 volts and
5- to 10-kilohertz choppers for mass
transit. Looking good on the micro-
wave side, too, says John R. Lohoar,
microwave marketing manager, are
Gunn oscillators for line-of-sight
communications; mixers, which are
the heart of radar receivers; and
doppler modules for traffic-light,
police radar, and industrial use.

Microwave devices in shipboard
satellite terminals for upcoming
U.S. and European satellite commu-
nications systems appear to be
emerging as a key market. Marconi,
a sister firm within General Electric
Co., makes such systems [Electron-
ics, June 13, 1974, p. 65]. Targeted,
too, are devices for automatic train-
control systems. B
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SOLID PERFORMERS:

Now you can specify absolutely leak-proof, hermetically sealed, solid tantalum capacitors that meet
or exceed wet tantalum performance specifications. New MIL-C-39003 CSR33 Capacitors and their
KEMET equivalent, T252 Series —the dry ones.

They can't leak. Ever. They generally cost only half as much and are smaller in the same CV rating
than hermetic seal wet tantalums. In addition, they excel in temperature stability, low DC leakage, shelf
life, reverse voltage tolerance, and are surge current tested for low-impedance applications.

They're available now in four standard tubular case sizes, CV range from 1.2 to 1,000 uF, 6 to 50
volts, for operation from —55°C to +125°C. Write today for complete data and KEMET cross reference.

Components Department, Union Carbide Corporation, P.0. Box 5928, Greenville, SC 29606; phone:
(803) 963-6300, TWX: 810-287-2536, or Telex: 57-0496.

-

[EEED COMPONENTS DEPARTMENT

KEMET is a registered trademark of Union Carbide Corporation

LEUHRE )

In Europe: Union Carbide Europe, S.A. 5, Rue Pedro-Meylan,
Geneva 17, Switzerland Phone: 022/47 4411 Telex: 845-22253
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Whod dare introduce

a data system with

FORTRAN?




Only a company with a data sys-
tem that has so much you won't care
what its high level language is called.

Data General is the company.
And the data system is the Eclipse”™
C/300.

Eclipse C/300 is an on-line,
multiterminal, interactive data system
that extends and complements your
present large computer system. A
system you can actually afford to use
for dedicated operational support.

It has a data base-oriented file
system called INFOS™ that has all
the conventional access methods:
SAM, RAM, ISAM. Plus an uncon-
ventional method called DBAM (Data
Base Access Method).

DBAM has such advanced fea-
tures as data base inversion, dy-
namic space management, hierar-
chical key specification, partial rec-
ords, generic and approximate keys,
and relative position processing.

INFOS works with our Mapped
Real-time Disc Operating System
(MRDOS) which supports dual
operations such as multiterminal
on-line activity at the same time as
batch processing or direct communi-
cation to other computers.

Our new, easy-to-use RPGI
generates planned and unplanned
reports.

You also get our re-entrant multi-
tasking FORTRAN with full INFOS
data manipulation capabilities that
make it ideal for on-line multiter-

minal environments.

And to communicate with your
360/370, our multileaving, inter-
leaving HASP emulates IBM'’s remote
job entry workstation.

The computer is the state-of-the
art Eclipse C/300. The one with
256K byte memory capacity, a com-
prehensive commercial instruction
set, optional Error Checking and
Correction (ERCC) that automatically
corrects errors in main memory, and
support for a mammoth 700 mega-
bytes of on-line storage.

Yet a 96K byte Eclipse C/300
computer with ten million bytes of
disc, line printer, 60K CPS tape
drive, 2 CRT’s and a synchronous
communication adapter plus INFOS,
RPG II, FORTRAN, MRDOS, Sort
and Merge, HASP and utilities costs
less than $80,000.

Which is a language anyone
should be able to understand.

[J Send me the Eclipse C/300 brochure.

[ Send me a sales engineer.

[J Send me the brochure that shows how small
computers can be dedicated to operational
support.

NAME

TITLE

COMPANY.

ADDRESS

CITY STATE. ZIP.

TELEPHONE NUMBER

N T
TR UMM S 11, 315 T S

DataGeneral

Data General Corporation, Southboro, Massachusetts 01772. (617) 485-9100. Data General (Canada) Ltd., Ontario,
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82 1361/Sydney(02) 908-1366.

Electronics/April 17,1975
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software and firmware aids

superhuman effort on

the part of our Field Applications

Engineers and sales personnel

you'll need
some support
hardware, too

peripheral

and support chips
il

program debugging and
prototyping system

devices you may need

Only National has it all.

There’s more to microprocessing

Electronics/April 17, 1975

than microprocessors.

Gentlemen, E 415
I understand that there’s a lot more to microprocessing
than microprocessors, and that only you can give
me everything I need, from chips through interfaces.
Tell me more.
Name
Company.
Address
City. State Zip
Mail to: National Semiconductor, 2900 Semiconductor Dr.
Santa Clara, California 95051
83




The health of the system
depends onthe
conditionof theheart

We make sound hearts for systems — power supplies
that are also twice as efficient, more than twice as
compact, and price competitive with conventional
series-pass types.

The 40 models in the Sorensen STM family
are modular switching power supplies designed for
OEM systems, 3.0 to 56 Vdc. Despite their compact-
ness and efficiency, they retain all of the advantages
inherent in the series-pass design.

The physical fitness of your system begins
with a good look at our catalog. Simply circle the
inquiry number. Sorensen Company, a unit of
Raytheon, 676 Island Pond Road, Manchester, N.H.
03103. (603) 668-4500.

501’ cnsen

POWER SUPPLIES
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IF OUR
IS SO MUCH BET

WHY ISIT$100
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MULTIPLIER / TIMEBASE
w3 1004 105 1086 1w? w08 109
Wops Mo Wms W0O0ms. 4 . Y08 3008

AESET START/STOP

Face it, the big guy always gets better than theirs. Our sensitivity is

to charge more than the little guy. two times better. Our basic model gives
But does Dana really make a you eight digits. Theirs gives you seven.
better counter than H-P? Our counter has a 100-second
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5327A. Our frequency is three times We use standard TTL plug-in IC’s.



COUNTER
TER THAN H-P’S,

CHEAPER?

¢

-

2

-

.

-

FUNCTION oy INPUT CONTROLS ESE TR
10 10
, FREC. A FREQ. C 1 100 1 100
k. Ave. B TOTALIZE » >

“HOD o roL
i

\\
%
PREGE

H-P doesn’t. So we're easier to service. Call our Sales Department
The H-P stripped model costs at (714) 833-1234 for your nearest Dana
v $1,595. Ours is $1,495. representative, or

: Buy our counter. write to us at 2401
Before we get to be the Campus Drive, Irvine,
big guy. @ California 92664.

Others measure by us.
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For a lot of reasons, you really
should be working with |
manufacturers’ representatives!.
To find out some of the reasons,
Paste your business card here: -
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Electronic Representatives
Association '
233 E. Erie St., |

Chicago, IL 60611 -

By return mail you’ll receive facts on how manufacturers’ representatives can trim
down your sales costs and increase your sales efficiency. And, we’ll even help you
get together.
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i Reader Service Card for a local Buyer's Guide

dip

more than an association—a philosophy



’t’s no secret that this year elec-
tronics companies have lost the magic that seemed to promise bound-
less growth. Despite a broad market base, the recession has treated
many electronics firms as harshly as other hard-hit industries.

Plagued by lack of cash, rampant inflation, rising costs of labor and
materials, executives have adopted the harsh measures required in
difficult times. They’ve tried to cut losses and remain profitable—
through reductions in staff (severe in many cases), delay in ordering
capital equipment, cuts in R&D budgets, and longer work hours.

Most of these are short-term measures. As the crunch disappears,
so will many of these actions. But many companies are taking advan-
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Eliminating manual handling of
components is a basic aim of pro-
ductivity planning. At right, compo-
nent insertion at General Automa-
tion; below, tape holding assorted
axial-lead components for insertion
by programable machine which can
bend leads at varying distances
from a component’s midpoint, also
at General Automation; far right,
automatic yoke-coil winding oper-
ation at Zenith.
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tage of the current lack of pressure to get
products out the door for more thoughtful
planning. These companies are turning atten-
tion to improving productivity.

Attention to productivity isn’t new to well -run
companies. For instance, Texas Instruments,
recognized as one of the best-managed firms

in the U.S., has consistently made productivity

the center of its operations. Last year the firm

noted that for five straight years (1968-1973)

its productivity per employee had increased by

almost 15% each year, allowing TI to reduce

prices by an average of 8% a year. This is im-
pressive when considered against the average
of a 4.4% increase in prices for the rest of the
private sector during the same period. Another
enlightened firm, Hewlett-Packard, has been
innovative in increasing productivity by intro-
ducing such new concepts as flexible work

‘hours.

Other ﬁrms are working hard at productivity
improvement. Key managers and management
consultants interviewed by Electronics editors
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stress that those companies that continue to improve their
product and boost productivity at the same time are the com-
panies that will emerge from the recession on top.

Although it has many definitions, productivity is basically a
measure of product output per employee- in many ways similar

to the engineering definition of efficiency, the ratio of output to
input. In simple terms, if industry wants to stay profitable in the
face of mounting labor and materials costs, it must find a way
of turning out more products at less cost, either by improving
existing resources or by providing additional resources.

How can companies increase productivity? There are several
ways. First and most obvious is automation. Second, com-
panies can improve productivity by better training programs,

and by motivating their employees through various incentives—

" not only the concrete incentive of monetary reward, but also
through employee participation in some of the important deci-
sions leading to product design and manufacture. Here the en-
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Semiconductor firms use variety of
methods to increase yield and hence
productivity. Left below, diffusion fur-
naces for 3-inch silicon wafers at Na-
tional Semiconductor; right, automatic
wire bonding and, below, wire bonds
being stressed on centrifugal tester,
also at National.




Involvement of people in productivity means training and motiva-
tion at all levels. Above, Siemens managers learn from TV
display and, left, receive language instruction in audio lab; be-
low, employees’ soccer team sponsored by Hewlett-Packard.

gineer plays a vital role. Not only does he pro-
duce new technology that can make new
products cheaper to build, but his know-how
can be brought to bear on improving the man-
ufacturability of existing products.

It’s true that electronics has long been asso-
ciated with innovation, spending more than
any other industrial sector on research and de-
velopment, but now R&D is declining after
holding even for five years.

Thus, to resume the growth that has ‘been
the hallmark of electronics, the industries
have their work cut out for them. In the follow-
ing pages we look at what electronics com-
panies are doing or plan to do about increas-
ing productivity. It could mean the difference
between sinking or swimming in the rough
seas ahead.
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How
autfomation

pays off

Automation is helping electronic component
and equipment manufacturers boost productivity
to cope with rising costs and to prepare

to ride crest of new sales when upturn comes

J Thetime when electronics companies could afford
to make their products with little attention to automa-
tion is gone. The question is not whether to automate,
but how, and the most foresighted electronics com-
panies have been mechanizing their operations stead-
ily for years, increasing their productivity. These are
the companies that stand the best chance of being out
front when the recession has passed. As the chief op-
erating officer at Texas Instruments, J. Fred Bucy, puts
it: “The people that have done the best job of mecha-
nizing, continuing cost reduction, and improving vyield
are the ones who are going to be able to recover fast.
You continue mechanization, and when the upturn
comes all you have to do is crank up the machine.”

Automation is the one method of boosting productiv-
ity that lends itself best to measurable results, as op-
posed to other factors such as employee motivation
and product-design innovations. Its costs, too, while
often higher than first estimated, are usually predict-
able. The most effective applications of automation,
however, require long lead times for planning, besides
substantial capital investments and good communi-
cations with production staffs.

As for the electronics industries, many have com-
mented on a certain irony: electronics has done much
to automate other industries while in many cases its
own manufacturing techniques have lagged behind.
The reason for this, however, may also explain why
electronics has been able to contribute so heavily to
other industries. The rapidly changing technology of
electronics in many cases has inhibited the adoption of
the rigid formats that lend themselves to automation.

But in a recessionary-inflationary economy, electron-
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ics firms are facing dropping sales and rising labor
costs, and are fighting to preserve profits—a fight that
comes down to making their operations more efficient.
In terms of manufacturing, this means automation.

This could very well be the time for many companies
to automate, or, if capital investment funds are tight, at
least to plan for automation in order to be among the
first to reap the benefits of a business upturn, when-
ever it comes.

Donald Hawkins says such planning seems to be
exactly what is going on now throughout electronics
manufacturing—and Hawkins should know. He is mar-
keting manager for USM Corp.’s Dyna/Pert division,
Beverley, Mass., one of the few suppliers of automatic
component-insertion equipment. Hawkins says many
companies do appear to be preparing for an upturn:
“Manufacturing specialists are out structuring, eval-
uating, and getting quotations on machines, assigning
dollar-and-cents values to different system configura-
tions." During the busihess slowdown of the early '70s,
he says, “‘there were a great number of teams from
large manufacturing companies and consulting firms
traveling around the world studying automated oper-
ations. As soon as there was an inkling that the indus-
try was pulling out of the recession, our order rate
doubled, tripled, and quadrupled in a month or two."
He adds: ‘“We are forecasting that the same thing is
going to happen this time.”

Most companies have had ongoing programs to
automate around serious bottlenecks in hard-pushed
operations. As William Hanson, group manufacturing
manager at Digital Equipment Corp., Maynard, Mass.,
says, "‘Our biggest effort [toward automation] occurred
during the boom times.” As for the present efforts,
Hanson says, '‘when you have a little time to breathe,
you end up doing more planning. People now may
have more time to get things in order and lay out a two-
or three-year plan with a little more detail and thought.”

The big push on productivity in the electronics in-
dustries actually began about three years ago, accord-
ing to Roger Long, a senior staff member at Arthur D.
Little, Inc., Cambridge, Mass. But he notes that, “Up
until this year, most companies had the capital to back
up some automation ideas. Now, at least temporarily,
and probably for the next six months, they are going
with what automation has already been installed. There
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is just not the capital now to expand automation."’

It's true that to save money, manufacturers must of-
ten spend lots of it, and with the uncertainty as to when
an upturn might come, many firms have frozen capital
spending. ‘‘Very often firms can afford it but are simply
afraid of the future,”” says Jeff Waxweiler, marketing
vice president of Algorex Data Corp, Syosset, N.Y.,
“Some of the most profitable firms around are freezing
appropriations. Nevertheless, there is a spirit to im-
prove productivity among engineers and engineering
management—they do listen to new ideas."

New ideas are being tried throughout the electronics
industries. There is, however, a basic difference be-
tween the automation approaches in the two basic cat-
egories of electronics manufacture: components and
equipment. In equipment manufacturing, the job is pri-
marily one of handling and assembly relatively large
parts, while components production is often based as
much on materials processing as on assembly. Also,
because equipment assembly tends to be somewhat
similar from company to company, there are commer-
cially available automated machines. But in compo-
nents production, equipment tends to be one-of-a-kind
developed over a long period by the manufacturer him-
self for his own production lines.

At Allen-Bradley, the Milwaukee-based resistor com-
pany, for example, carbon-composition resistor manu-
facturing has been steadily improved through mecha-
nization for 35 years. Just last year the company was
able to squeeze another 8% out of the production lines
by adjusting them to run faster. It was not simply a mat-
ter of resetting a dial, however. The program was in the
works for a couple of years, first with speeds increased
on an experimental basis and then extensive tests to
see if the increased speed degraded the product.

“We carefully watched yield, and we broke open the
resistors for visual microscopic tests of proper fill and
dispersion of materials,’’ says Robert Linsley, manager
of electronics manufacturing. “"We also observed the
equipment to make sure it wasn't shaking apart faster.
At the final, optimum rate, we found that we do not de-
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grade the product at all and we do not run the equip-
ment excessively faster.”

Improvements in components manufacture are not
usually so simple as turning up the speed. In fact, most
improvements come from continual analysis of ma-
chine operations, trying to cut its handling losses and
reducing breakdowns. These more subtle problems are
often the most difficult to cure, since they require con-
stant study. For example, Linsley says that between 8
and 12% productivity gains were made on marking ma-
chines for resistors by “nitpicking.”” To improve the
yields, he says, ‘| sat an engineer on the machines for
about a half a year. | can’t point out any one thing he
did, but all the improvements added together gives us a
decent net result of up to 12% productivity gains."

When a company takes a brand new look at a man-
ual or semi-automatic operation, often the automated
approach can result in a substantial gain in productiv-
ity—provided the company is willing to make the invest-
ment in developing the automated machine. Witness,
for example, one experience at the Oak Industries
Switch division in Crystal Lake, lll. P. Michael Hassett,
vice president, referring to the 100% increase in pro-
duction speed of a switch used in calculator key-
boards, says it's ““the fastest thing we've ever done in
this company.”’

The switch was designed from scratch with an eye to
automatic assembly. In mid-'72, Hassett recalls, manu-
facturing began on a semiautomated line that required
Six operators. A year later, production was moved to
the automated system, controlled by solid-state logic,
and allowing hands-off manufacturing with a single op-
erator. The semiautomated machine turned out 1,073
switches per hour; the automatic machine (dubbed the
“blue line") runs at 2,160 units per hour—twice as fast.
The blue line can actually turn out triple the number of
switches of the semiautomated line because it can be
run on all three shifts. “‘It's much easier to get one per-
son than six for the graveyard shift,” Hassett notes.

The $200,000 investment plus half a man-year in
mechanical engineering, however, could not be profit-
able without enough present or imminent sales volume
to pay for it. And today, many calculator manufacturers

High ylelds. Worker at Motorola Semiconductor (right) loads semi-
conductor wafers for ion implantation of critical impurity profiles.
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Contact. Machine at Socapex, a French connector manufacturer,
inserts 50,000 contacts per day. One operator tends five machines.

Terminals. Zenith Radio Corp. uses 25 Amp Inc. machines, con-
trolled by DEC minicomputers, to insert terminals on pc boards.




have integrated their operations and are buying fewer
switches outside. Nevertheless, Hassett says the com-
pany feels its investment in automation was sound.

In connector manufacture, there has been a trend
toward greater use of stamped contacts automatically
inserted in the connector bodies. At French manufac-
turer Socapex, for example, each of five machines in-
serts 50,000 contacts a day in edge connectors, each
doing the work of three or four manual operators.

Taking hands off semis

In semiconductor assembly, until recently, cost-cut-
ting efforts have been concentrated on going overseas
for hand labor. But that has been getting less advan-
tageous, according to Richard Abraham, vice president
and assistant general manager for U.S. operations of
Motorola Semiconductor, Phoenix. Labor rates over-
seas have been increasing much faster than in the
U.S., he says, and tariff provisions 807 and 806 (the
former covering products shipped overseas for final as-
sembly or processing, and the latter covering products
processed overseas and returned here for final pro-

Coll winder. Machines at Grundig produce 300,000 high-frequency
coils per day with 10% of the workers needed for manual operations.
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cessing) could eventually be modified in some way de-
trimental to the semiconductor industry. “You'll see a
lot more assembly operations in the U.S. in the future,”
he predicts.

If so, semiconductor firms will have to automate, and
wire bonding is the process most likely to be auto-
mated first. “'In the next few years, we'll see the end of
manual wire bonding,” Abraham declares. “‘It's been
the dream of the semiconductor industry for years.”
Automation will improve uniformity, he notes, but it will
also create additional demands on other processes to
hold to dimensional tolerances, since human operators
can more easily correct for misalignments in die fabri-
cation and attachment.

One company leading the way in this area is the Ger-
man member of the ITT Semiconductor Group, Inter-
metall GmbH. Horst Knau, Intermetall’s plant manager,
says machines developed by them for automated chip
and wire bonding of plastic transistors are the fastest
and most efficient around. Chip bonding is more than
three times faster than manual operations, and wire
bonding is more than 10 times faster, he says. Only
one person is required to monitor two wire bonders.
So, with 30 chip and wire bonders, Intermetall says it
can turn out more than 100 million plastic transistors a
year. To be handled by the automatic wire bonder,
however, the transistor chips had to be redesigned with
larger bonding pads, but Knau says this did not affect
the chips' characteristics.

An automated lead-bonding process for dual in-line
packages, informally called Auto DIP, has been under
development at RCA Solid State division in Somerville,
N.J., for the past two years, and is expected to be in
pilot production at the division’s Findlay, Ohio, plant by
July. Arnold S. Rose, the RCA division's manager of
hybrid and packaging technology, says the new pro-
cess can assemble 3,000 DIPs an hour. ““We hope to
get up to 6,000 an hour, and the possibility of making
one every half second [7,200 per hour] exists.” Follow-
ing testing at Findlay, the first system will be moved to
the division’s production facilities in the Far East, prob-
ably the middle of next year.

Companies the size of Motorola, Intermetall, and
RCA may be able to afford the investments in in-house
developed automation equipment, but what of the
smaller producers? Motorola’s Abraham has a warning
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on this, saying that smaller producers will have to de-
pend on outside suppliers whose equipment still will
have to be modified to suit each company’'s needs.
While he agrees that good outside wafer-preparation
equipment is available, he still expects more of his as-
sembly equipment will be built on the inside.

Motorola, for example, is making a ‘‘giant TO-3
maker.”’ Leo Lehner, manager of power-transistor op-
erations, says, “two machines will handle the whole
world demand for these power transistors. It takes a
while to make one [machine], but when it's done, stand
back.” The company is making similar equipment for
plastic power transistors. Lehner adds, ‘‘We don’t de-
sign equipment unless it triples productivity."

Automation brings reproducibility

At Texas Instruments, Morris Chang, vice president
and general manager of the semiconductor division,
Dallas, points out that increasing chip yield was the pri-
mary reason behind Tl going so far in mechanizing its
fabrication shop. The more automation in the process,
the greater the control and reproducibility over a par-
ticular operation, Chang says, and ‘‘that’s important for
high yields, especially in as complicated a process as
manufacturing semiconductors. Of course, throughput
can also be increased with mechanization, but im-
proved yields, that's the key to productivity.”

One big factor in yield loss is breakage—each slice
must be examined carefully to see if it hasn't been
cracked, chipped, or broken in handling. “Try to run a
line, with 500 people,”” muses Chang, “and tell them
not to break a single slice. It's impossible.”

The solution for breakage, he says, is more automa-
tion and better handling equipment: ‘‘Keep as many
operations as possible free of human handling.” But
Chang points out that it's almost impossible to mecha-
nize the front-end fabrication in the sense that an au-
tomobile assembly line is mechanized—that is, all steps
tied together in a continuously flowing process. “The
trick,”” says Chang, "‘is to automate each discrete step
and not worry about tying the steps together.”

Tying the steps together in one big hands-off oper-
ation—in the front end, out the back end—is not fea-
sible in semiconductor processing as several steps
must be repeated and intermingled with other steps, all
taking different times to accomplish. Here the proce-
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Tight fit. Radio circuit board built at Matsushita uses printed resist-
ors (top photo) to ease space requirements where automatic inser-
tion head must fit between densely placed components. Many of the
parts on the completed board (bottom) are automatically inserted.

dure is fairly standard throughout the industry.

“In processing a slice,” says Chang, "You use sev-
eral basic steps over and over. In any one slice you go
through various intermingled diffusion steps, photore-
sist steps, sputtering steps, ion-implantation, etc. The
problem is that each of these steps take different times
to process, and some are at high temperatures, while
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others are run at lower temperatures, and so on.”

“The point,” says Chang, ‘‘is that these types of pro-
cesses are incompatible both physically and in time. It
would be foolish trying to tie them together."”

Better yields pay off

Thus, except for mechanical assembly operations,
automation in the semiconductor industry is rather
spotty today. Unlike equipment manufacturers, who
eagerly automate production lines largely to reduce la-
bor costs, semiconductor manufacturers have been far
less enthusiastic. Andrew Grove, a founder and vice
president of operations at Intel Corp., Santa Clara,
Calif., states flatly: “The semiconductor industry is not
significantly more automated than it was ten years ago.
Except for a few blips and notches in the growth curve
and in a few limited areas, the industry has made no
practical improvements in this area.”

John Carey, founder and vice president of oper-
ations at Advanced Micro Devices, Sunnyvale, Calif.,
puts it this way. ‘‘It makes no sense for a company like
AMD to run out and spend millions on automation
when we can put our efforts into increasing yields on
front-end wafer fabrication where our capacity can be
doubled, tripled, even increased by a factor of ten.
That's where this industry’s money and effort goes—
yields and new designs that increase the value of a
chip by putting more devices on it. Nothing fancy—but
for us, that’'s productivity."

Grove asserts that the factors having the greatest im-
pact on boosting production in the last 10 years have
been improvements relating to silicon wafer size, pro-
cessing, and design. “'On a scale of 100, these factors
add up to 95—the remaining five points can be attrib-
uted to automation.”

Consider this, he says: IC production started on
1-inch wafers, and they are now almost universally
built on 3-inch slices—an increase of about nine times
in usable area. Eliminating some of the edge waste, this
means that with, say, a 1,024-bit RAM design, going
from 1- to 3-inch slices increases productivity by a fac-
tor of at least six.

Says Grove, “'it takes several hundred thousand dol-
lars to scrap your old ovens in a production line for
new ones, but if you can increase your capacity from
five thousand units a month on 2-inch wafers to, say,
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Japan automates

The Japan of low-cost, labor-intensive electronics has
disappeared in the wake of double-digit inflation that
has sent wage rates skyward. Now the island nation is
rapidly moving to automation to regain its high pro-
ductivity standing. No better example of how thor-
oughly this change has occurred can be seen than the
plant occupied last year by Nippon Electric Co.'s com-
munications division. The facility was built expressly to
improve productivity and leans heavily on automation
and other newer concepts in plant operations.

The plant houses all operations, from the fabrication
of special parts to the shipment of a variety of com-
pleted telephone equipment. It uses computer control
of automatic equipment for several operations, includ-
ing parts preparation, insertion, and soldering. Wire
stripping, wrapping, and termination procedures have
all been mechanized. In addition, automatic testing,
and computer feedback have been initiated, resulting
in a 33% increase in efficiency compared with the pro-
cess at other NEC facilities

NEC's new plant features an automated warehouse
and inventory control system, too. The system auto-
matically places orders and manages inventory on the
basis of equipment orders. The warehouse covers
about 1,300 square meters and contains 6,500 parts
trays holding over 100 million components.

To improve internal communications NEC has set up
a production engineering unit connected with head-
quarters by a data communications link. In the future,
the plant will have graphic communications.

50,000 units a month on 3-inch wafers, then at, say, $5
a unit, you've paid for your oven investment in one
month. Or you can reduce the number of ovens and
people to run them by a factor of five for the same ca-
pacity. Now, that’s productivity."”’

Printed-circuit boards, like semiconductor wafers,
also involve chemical processing, but here things are
different. Pc boards have long since taken advantage
of size increases to give higher outputs. Manufacturers
are already dealing with large areas of material, and
non-fragile material at that. So automation to speed up
the handling process can be important, if expensive.

The experience of Photocircuits Corp. in Glen Cove,
N.Y., is a case in point. Photocircuits is putting the fin-
ishing touches on a new 70,000-square-foot plant in
Riverhead, N.Y., which will use a fully-automated addi-
tive-plating system when it goes on-line late this year.
Automating the existing plant in Glen Cove, however,
was considered too costly, so manual processes have
been speeded up by means of certain improvements at
almost every step in the line.

At the Riverhead plant, production with the additive
process will consist of cutting the basic panels, coating
with adhesive, drilling, photoprinting (or screening) the
conductor pattern, chemical activation, and plating. In
Glen Cove, to boost drilling productivity, Photocircuits
uses computer-optimized numerically-controlled drill-
ing. Normally, an N/C drill tape is constructed from a
digitized tape master, but at Photocircuits, the digitized
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Elephant farm. Vacuum chambers at Tektronix are computer controlled for evacuation and sealing of cathode-ray tubes used in storage os-
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cilloscopes. Units can be relocated, plugged into power 