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HP quality, convenience
and low prices mean big value

in DMM’s.

$225*—The HP 3476 A—3": Digits—Autorang-
ing, automatic polarity and automatic zero make
the 3476 a big value. It's a convenient size to hold
in your hand or carry in your briefcase. Just $225*
for the ‘**A™" version for AC line operation in your
lab or $275* for the portable **B’* version (with
buiit in batteries and recharging circuit).

$375*—The HP 970A—3": Digits—Handheld,
autoranging. automatic polarity and zero, the 970
is totally self-contained and totally convenient.
And the readout can be inverted with a flick of your
thumb for easy reading. On the job measurement
has never been easier.

$400*—The HP 3435A—3': Digits—Autorang-
ing or manual operation and
wide-range operation, plus
built-in batteries and re-
charging circuits bring

you laboratory
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accuracies and portability in the same unit. If you
don’t need battery operation, option 001 gives you
line operation only for just $335*.

$500*—The HP 3465B—4'; Digits— 1 uV sensi-
tivity gives you performance you'd normally ex-
pect from a 5%-digit multimeter. Fully portable
too, with it's own nickel-cadmium batteries and
recharging circuit. Dry-cell operation and a rack-
mount version are available in the 3465A for as
fow as $425*.

Confidence in low-cost DMM’s comes from know-
ing you've made the right decision. HP's quality
and service give you assurance. Contact your lo-
cal HP field sales engineer or write today for more

information.

5\ *Domestic U.S.A price only

\ HP DMM?...
the right decision.
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We builtin the decoderdriver
so you don’t have to.

Mot only the decoder driver but memory toa!

HP's family of mtegrated displovs wos designed wath an on-bosird
[C to save vou time and ap to <04, of the space required by
conventional EED (lm,‘h. astems. These bright 0.29 inch

high, shaped character displavs wre completely TTL compatible. All
vou do s address them dircethy with toar-1ine BC IS input

HP's S082-7300 series diplvs indlude numerne displns with
right . U omis, o bezadeemal dig
(09, Ay and a2 polarine overfow indicator, HEWLETT h PACKARD
Formmediate delivery of any quantitics wou docall Fall-Mark, Schweber., w

Wilshire, or the Wide Distribatio sroup (! iberty Flnwin)y today
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Instrument as
shown has pulse-burst
option and optional handles

CMOS parametric testing

makes special demands...
Meet them with HP’s 8015A Pulse Generator.

This pulse generator has standard
features and options that make it
ideal for MOS and CMOS para-
metric testing. For example:

You get dual-channel outputs,
each variable to 16V. Or, they com-
bine into a single 30V channel
adjustable within a = 16V window.
That versatility makes the 8015A
compatible with CMOS, and most
MOS devices. You can delay chan-
nel B with respect to A for gener-
ating 2-phase nonoverlapping
clocks. And combine the adjust-
ible B delay with A + B to generate
three-level signals.

Selectable source impedance
on both channels lets you choose
the best output termination config-
uration for your application. Of
course you can vary the width
(10ns to 1s), transition time (6ns
to 0.5s), and rate (I1Hz to 50 MHz).
High-speed capability lets you
work with advanced TTL and HTL.
logic as well as MOS. And low rep.
rates or manual operation let you
slowly step through logic states.

2 Circle 2 onreader service card

The 8015A options makes
CMOS testing even easier. Pulse
Burst (option 002) eliminates con-
ventional gating problems. Just set
the exact number of pulses you
want (from 1 t0 9,999) on thumb-
wheel switches. That's exactly
the number you get...independent
of pulse-rate settings.

Upper Output Level Tracking
(option 006) automatically keeps
clock and data-pulse amplitudes at
the proper level relative to the sup-
ply voltage. This prevents CMOS
circuit damage due to overvoltage
on the inputs, even if the power
supply is turned off.

Direct Qutput Amplifier Ac-
cess (option 004) lets you convert
word generator outputs, or TTL.
signals. to MOS/CMOS levels,
or amplity low-level analog control
signals to MOS/CMOS levels.

With Remote Control (option
003), you can build the 8O15A into
a test system and control all pulse
parameter ranges with digital sig-
nals. Verniers are controlled by

current or voltage inputs.

And TTL Output (option 005)
gives you a separate TTL com-
patible, S0-ohm output that tracks
channel A output with fixed
TTL levels.

The 801SA, starting at $2.250%,
gives you parametric testing flexibil-
ity and saves valuable setup time.

Or, if your need is for func-
tional CMOS testing, consider HP's
8O11A. Priced at just $525* it gives
you high amplitude (to 16 V) pulses
at rates from 0.1 Hz to 20 MHz.
and offers the Pulse-Burst Option.

Contact your local HP field
engineer for all the details. Or, write
for the 8015A and 8O11A data sheets
and our Application Note 195 —
“Pulse Generator Techniques in,
CMOS Applications.™

Domestic U.S AL prices only

HEWLETT ﬁﬁ  PACKARD
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Highlights

LS| moves into communications, 93
Telecommunications equipment may look
much the same as always, but buried out of
sight are the beginnings of a major switch to
large-scale integration. This special report
provides details on many of the LSI chips
under development and examines applica-
tions of some of the chips and the uses of
MICroprocessors,

Cover, constructed by Bob Strimban and
photographed by John Ashworth, features a
Collins Radio CRC 8030 LSI tone-detector
package.

Time to go solid-state, say Swiss, 80

The Swiss watch industry has decided to
wholeheartedly embrace electronic
watches. The goal for many firms is digital
timepieces completely made in Switzerland.

16-k dynamic RAM fits all systems, 115

A new 16,384-bit dynamic random-access
memory has minimal control circuit delay
and low-power dynamic sense amplifiers. It
includes features that make it suitable for
microprocessor, multiprocessor, and mini-
computer applications.

Product update: electronic counters, 130

In the many-modeled electronic counter
field, custom LSI chips are widely used. The
first of a periodic feature on product areas,
this report surveys the models available and
the technology inside them.

And in the next issue. . .
A preview of the Electronic Components
Conference ... an overview of electron-
beam technology ... an analysis of a new
4,096-bit static RAM.



Electronics

EDITOR-IN-CHIEF: Kemp Anderson

EXECUTIVE EDITOR: Samuel Weber

MANAGING EDITOR: Arthur Erikson,
International

SENIOR EDITORS: Laurence Altman,
Ray Connolly, Lawrence Curran,
John Johnsrud, H. Thomas Maguire,
Stephen E. Scrupski, Gerald M. Walker

ART DIRECTOR: Fred Sklenar

ASSOCIATE EDITORS: Howard Wolff,
Alfred Rosenblatt

DEPARTMENT EDITORS
Aerospace/Military: Ray Connolly
Circuit Design: Vincent Biancomano
Communications & Microwave:
Richard Gundlach
Components: Lucinda Mattera
Consumer: Gerald M. Walker
Industrial: Raymond P. Capece
Instrumentation: Stephen E. Scrupski
New Products: H. Thomas Maguire,
Michael J. Riezenman
Packaging & Production: Jerry Lyman
Solid State: Laurence Altman

CHIEF COPY EDITOR: Margaret Eastman
COPY EDITORS: Everett C. Terry, Ben Mason

ART: Charles D. Ciatto. Associate Director
Paula Piazza, Assistant Director

EDITORIAL SECRETARIES: Janet Noto,
Penny Rothman

EDITORIAL ASSISTANT: Marilyn B. Rosoft

FIELD EDITORS

Boston: Lawrence Curran (Mgr.). Pamela Leven

Los Angeles: Larry Waller (Mgr.)

Midwest: Larry Armstrong (Mgr.)

New York: Bruce LeBoss (Mgr.)

San Francisco: Bernard Cole (Mgr.)
Judith Curtis

Washington: Ray Connolly (Mgr.)

Frankfurt: John Gosch

London: William F. Arnold

Paris: Arthur Erikson

Tokyo: Charies Cohen

McGRAW-HILL WORLD NEWS
Editor: Michael Johnson
Brussels: James Smith

Milan: Andrew Heath

Moscow: Peter Hann

Paris: Andrew Lloyd
Stockholm: Robert Skole
Tokyo: Robert E. Lee

PUBLISHER: Dan McMillan

ADVERTISING SALES MANAGER:
Paul W. Reiss

MARKETING ADMINISTRATION MANAGER:
Wallis Clarke

CIRCULATION MANAGER: Karl Peterson

MARKETING SERVICES MANAGER:
Tomlinson Howland

RESEARCH MANAGER: Margery D. Sholes

Publisher’s letter

n this issue we are launching a new

feature scries — Product update.
The initial article in the series covers
what has been happening lately with
one of the basic tools of the engineer,
the electronic counter.

Among the most significant devel-
opments in counters is the advent of
large-scale integrated circuitry —not
so much the microprocessor as wide-
sprcad application ol custom tSi
chips. These chips arc having a posi-
tive impact on the cost/performance
ratio, and some of the newer
counters are packing in features that
either commanded a higher price tag
or were not even available before 151

From microwave counters to low-
low-cost portable models, there is a
lot of activity going on now. For a
good look at all the action, take a
look at the Product Update that
starts on page 130.

he penetration of advanced elec-

tronics technology into other
industrial arcas has certainly picked
up speed of late, and starting on
page 93 you'll find a special report
on the inroads being made by large-
scale integration in the once-all-
mechanical telecommunications
field.

The in-depth report was put
together by Dick Gundlach, our
communications and microwave edi-
tor, who came away from his rounds
of interviewing impressed by both
the amount of work going on in
semiconductor houses and telecom-
munications companices and by the
high level of secrecy they are main-
taining about that work.

“Although most semiconductor
firms are reluctant to talk about who
they are working with to develop 1.SI
chips specifically for teleccommuni-

cations chores,” says Dick, *‘there’s
obviously been quite a bit of talking
going on. | think that Mike Hamper,
telecommunications marketing man-
ager for National Semiconductor
best sums up the optimism shared by
most semiconductor makers about
the huge untapped market that
exists in teleccommunications: ‘If
only 10% of the telccommunications
people we talked with would buy just
10% of what they say they need, we
couldn’t supply that kind of vol-
ume.”

It scems that many of the indepen-
dent operating telephone companies
arc making the rounds of semicon-
ductor houses, showing them specifi-
cations that they feel must be met
and asking them to come up with LSI
chips to do the job. Other companies
arc doing the same thing but less
openly. And as usual, the major tele-
phone companies are looking and
evaluating, but very reluctant to give
away too much information to the
semiconductor housces.

Says Dick: “From my travels,
talking with telephone companies
and semiconductor manufacturer
alike, 1 think a major stumbling
block is proving 1sI reliability to the
telephone companies’ satisfaction. A
regulated industry like theirs cannot
tolerate cven slight outages of
services. The consumer backlash is
harsh and the regulatory agencies
arc getting tougher.”

e
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THE NEW
FUNCTION
GENERATOR
THAT OFFERS
MORE!

/L nOoHN-HITE

Avon Industrial Park. Avon, Mass 02322 e (617) 580-1660

Krohn-Hite's new Model 2000 function
generator supplies sine, square and
triangle waveforms from .003 Hz tc 30 MHz.
This powerful generator delivers 30 volts p-p,
and over % watt of output power. It features a cali-
brated attenuator, external frequency contrel 1000:1,

symmetry control, calibrated CV output and much more
for only $895.00.

For fast action call The Wavemakers at (617)-580-1660 or
any local office listed below.

ALA ARIZ CAL coL..
ING.. " FLA GA HAWAII
9+ ILL Ko A MD. 4n
MASS MINN . M N.M 30 N.J
N.Y N.C I
OHI 4 KLA ORE TEX
VA, WA CANADA
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Narrowband
Spectrum {
Analyzer ; Tunable (selected-spectrum)
< o i} RMS Volt/Power Meter
m

We Sell All
Fourof These r——
tate-of=the=Art

Instruments in

1/3-Octave
Spectrum
Analyzer

Octave
Spectrum
Analyzer

Do you think of our Model FFT 512/S There’s no way to compress all of the
as merely the hottest real-time narrow- features of the 512/S into this space

band spectrum analyzer in the 0-100 — you've got to get your hands on the
KHz range? it is, of course, but you may controls to appreciate it fully. Just
not realize that it is a/so three other to whet your appetite: triple-format
instruments — a four-in-one design. transient-capture mode (signal-thres-

hold, externally, or pushbutton
triggered) with trigger offset (—'% to
4 time windows) for full capture;
triple-format averaging (linear,
exponential, or peak) over 1 to 1024
spectra; choice of normal-spectrum,
f(t), dual-spectrum (comparison), or
difference-spectrum (subtraction)
display modes; choice of two digital
1/0 interfaces (general-purpose

and |IEEE Std 488); and the most
versatile and informative cursor/

Who else can give you, in the same
compact box, not only the most flex-
ible, versatile, and accurate narrow-
band analyzer, but also !/3-octave and
full-octave analysis {implemented as
banks of precise digital filters), plus
extremely versatile setected-spectrum
RMS voltage/power measurement?
Nobody else — at least at an afford-
able price, in a manageable

physical format.

What's the catch? Do we ask you to readout system -ever conceived.
trade off range, performance, or DEMO, DATA, OR
convenience for all this extra analyti- BOTH? Get this engi-

cal power? Au contraire — we give neering data file on real-
you more range, better performance, time spectrum analysis
greater convenience, and an astonish- — applications, analysis
ing total of 27 different operating theory, comprehensive
modes in the basic analyzer alone specs. Use the inquiry

.. . many of them unique. And despite  number, or, for a demon-
all this versatility, the 512/S is the stration appointment,
simplest-to-operate, most convenient call or write Joe Flink at

instrument in its class! .
Rockland Systems Corporation

Small wonder that we had to increase 230 W. Nyack Road
production three times last year, to W. Nyack, N.Y. 10994
keep up with the demand! {914) 623-6666

ADVANCED SIGNAL TECHNOLOGY

ROGCKI.RAND

SYNTHESIS - PROCESSING - ANALYSIS

Our Second Decade of Leadership
Circle 6 on reader service card

Readers’ comments

Don’t forget Power Monolithics

To the Editor: You missed mention-
ing our Lambda Electronic IC Regu-
lators in your special report on linear
integrated circuits for power supplies
[Feb. 3, p.91]. For almost two
years, we have manufactured series
regulators that exceed every param-
eter in your article.

They are all hard-glass-passivated
to protect the metallization runs
from shorts and to protect their
control circuits from long-term sta-
bility problems. Our expertise is
semiconductors for power supplies,
not semiconductors designed for
large markets that can sometimes be
used for power supplies.

Chris Field
Power Monolithics Inc.
Corpus Christi, Texas

Reaching for solar energy

To the Editor: Our Government has
indeed delayed long enough in stim-
ulating research and development
efforts to harness the vast energy
supply from the sun [March 17,
p. 10]. However, many scientists
suggest that solar energy collected
from outer space might be the best
long-term solution to our energy
shortage.

With enough attention from Con-
gress, there is no reason to believe
that a program to construct orbiting
solar power stations or perhaps space
colonies could not begin in the
future. Such orbiting colonies could
conceivably be used to manufacture
the solar cells needed on earth and to
convert solar energy into microwave

energy. P. F. Justus
Kansas City, Mo.

Correction

In the preview of this year’s Interna-
tional Solid State Circuits Confer-
ence [Feb. 17], a transposition took
place in the last sentence of the last
paragraph on p.83 between *‘non-
clocked” and *‘clocked.” The sen-
tence should read: ““The price here is
nonvolatility, since nonclocked de-
vices dissipate more standby power
than clocked ones and therefore are
not suitable for battery-backup ap-
plications.”

Electronics / April 28, 1977



With higher speeds and density ...

Here are three

new COS/MOS

good buddy.

A new 40-channel CB syn-
thesizer and two other circuits
prove: RCA COS/MOS has really
got the hammer down on the rip
strip of hot new applications. In
these circuits and more to come,
you have improved speeds and
density to work with. Plus the
other COS/MOS advantages.
All adding up to better perfor-
mance and significant cost and

space savings.
cut costs of
ownership.

Our new synthesizer IC com-
bines receivingand transmitting
oscillator functions on a single
chip. Result: lower CB manufac-
turing cost—and more. The
low power requirements and
environmental ruggedness of
COS/MOS help reduce power-
supply and operating costs,
and make it a natural for use in
vehicles. Operating between
15-20 MHz with no pre-scaler,
TA10336 has a transmit-receive
shift, 6-bit channel code,and a
10.24 MHz reference.

Circle 210
8 simplify microprocessor
interfacing.

On asingle chip you get 4
independent FIFO registers that
can beused in parallel. CD40105B
is 4 bits by 16 bitslong, is expand-

40-Channel CB:

FIFO Register:

Electronics / April 28, 1977
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able, and features independent
asynchronous inputs/outputs
(outputs are 3-state). It really
shines in microprocessor appli-
cations requiring input/output
peripheral buffering.

Circle 211

ideas,

4 x 4 Crosspoint
Switch: lower the

@ cost per crosspoint.

The CD22100 is 16 switches
on asingle chip, replacing 16
relays (at about 1/3 the cost) or
3 standard ICs. This can mean
major space savings in in-house
telephone and data communi-
cations systems, for example.
And of course fewer connections
means higher reliability. Com-
ing soon: a4x4 x 2 crosspoint

switch.
Circle 212

For more information on these
COS/MOS integrated circuits,
contact your local RCA Solid
State distributor.

Or write: RCA Solid State.
Box 3200, Somerville, NJ 08876;
Sunbury-on-Thames, Middlesex
TW16 7HW, England; Ste.-Anne-
de-Bellevue, Quebec, Canada;
Fuji Bldg., Tokyo, Japan.

RCA COS/MOS experience
is working for you.
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WHO
CARES?

... We do!

Our “instrument professionals” will make
every effort to see that you rent the right test
instrument for the job at hand. Too little won't
do, and too much is too expensive.

Since 1962 we’ve cared about our cus-
tomers. So we match tool to need, and
guarantee performance. . . all at competi-
tive prices.

Div. Continental Leasing Co., Inc.
175 Middlesex Turnpike, Bedford, MA 01730

(617) 275-0850

FOR IMMEDIATE RESPONSE CALL:

N.E. (617)275-0850; L.1 (516) 752-1622;

NY, NJ (201) 654-6900; Gtr. Phila. (609) 234-5100;
Wash., D.C. area (301) 948-4310;

Mid West (312) 439-4700;

So. Central (214) 690-1706;

Costa Mesa, CA (714) 540-6566;

L.A., CA(213)477-7521;

Santa Clara, CA (408) 735-8300.
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News update

M The Naval Air Systems Command
has authorized Lockheed-California
Co. to incorporate a color tactical
display on the feasibility model of
the Tactical Airborne Signal Exploi-
tation System (Tascs), a planned
modification of the S-3A antisub-
marine warfare aircraft. The display
would be the first airborne color
system for antisub use [Electronics,
Oct. 14,1976, p. 25].

Designed and produced by Loral
Electronic Systems in Yonkers,
N.Y .. the display consists of a bcam-
penetration CRT that uses a multi-
layer phosphor to produce three
colors —red, grcen, and yellow
with two tones cach, providing six
codes for target identification and
priorities. The Loral Corp. division
hopes to get the color unit also on
planned updates of the carrier-based
S-3A and land-based P-3C patrol
aircraft, both built by the Lockhced
Aircraft Corp. division.

“We're looking also to add color
displays for other command and
control aircraft, such as the E-3A
Airborne Warning and Control
System [Awacs],” says Jules Froh-
mann, Loral division regional vice-
president for marketing. The color
CRT display, has its own 16-bit
microprocessor to generate charac-
ters on the display and kecp them
there until new information comes
from a central processor, thereby
eliminating flicker.

The color display is interchange-
able with the S-3A’s monochromatic
unit, now supplied by Loral, notes
Ed Milkovich, Lockhced's Tases
program manager. Usc of the color
unit, he continues, “‘is significant as
it would increase the amount of data
presented to the operator without
gencrating any confusion.”

The success of the program will
largely determine whether the color
unit goes on planned updates of the
S-3A. “There are some very cvident
improvements we would get from a
color display, such as highlighting a
threat platform,” says Capt. Toxie
Calff, the Navy’s S-3A program
manager. But the decision as to what
will go on S-3A updates, he adds,
“won't be made for a couple of
years."” Bruce l.eBoss

Electronics / April 28, 1977



Oak’s Series 415 Keyboard Switches.
A combination of low cost, dependability and
adaptability that you won't find anywhere else.

Adaptable... You can use them as individual switches—
or in any keyboarc layout you want—in data eatry devices,
security systems, video games, educational and home enter-
tainment equipment. There's a wide choice of cap styles and
colors in both %" and 3" sizes, including two-position.

Dependable...These switches use the same contact
configurat.ons and materials as Oak’s high reliability switches.
This results in an operating life that we re afraid you might not

When you need the finest: Series 475

Designed for data entry terminals, security systems, point-
of-sale and financial systems and other equipment where
absolute dependability is essential. These 20,000,000 opera-
tion switches are priced surprisingly 1ow, and boast a wide
choice of switching actions: SPST, DPST, N/O or N/C; SPDT
nonshorting, alternate action and SPST with dummy lug.
Crossbar-wiping, gold alioy contacts.

Contact any Oak distributor or sales office or call direct for
detailed specifications, price and delivery information.

believe 's possible in a truly low-cost switch (But we'll tell you
anyway: it's 10,000,000 operations at 100ma, 5VDC).

Low Cost...Here's the best part. The Series 415 is
competitive with the least expensive individual switches you
can find — yet the quality and reliability is equal to switches
costing several times as much! We think they are the lowest
priced keyboard switches on the market—regardiess of
quality.

"“I{ Industries Inc.

SWITCH DIVISION /crysTaL LAKE, ILLINOIS 60014
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Semiconductors: two steps forward. . . .

There is a lot of talk suddenly about 65,536-bit
random-access memories. But, considering
the fact that most semiconductor manufacturers

are still struggling for volume production of

4- and 16-kilobit RAMs, why are these denser
chips already as far along the development
path as they seem to be? The answer is simple:
fierce competition.

While some observers, overstating the case,
see 65-k RAMs popping out soon in large
quantities and swamping the smaller parts,
65-k dynamic RAM production appears to be
closer to realization than most people thought
only a few months ago. Disclosures of 65-k
designs already are being prepared for next
year’s International Solid State Conference.

Every major memory supplier has an active

65-k program —both in process development
and fine-line fabrication. A leading supplier

. . and one step back?

How much should a manufacturer looking
to use the fruits of electronics technology in
his own products reveal to the supplier of
that technology? That is certainly one of the
toughest decisions that management has to
make. Put in simple terms, the problem comes
down to deciding what balance to strike
between two extremes.

On the one hand, the buyer could lay out
all its development and marketing plans. But
that course holds the risk of tempting the
supplier to jump into that market itself. On
the other hand, it could hold back so far as
to straightjacket the supplier and risk coming
up with a limited-use and costly design.

A major case in point is the tug of war
now going on between the semiconductor
houses and the telecommunications industry.
Telephone companies and firms supplying
hardware to them are giving more than just

10

even promises samples of manufacturable
65-k RAMS in two years.

If 1979 is indeed the year of the 65-k RAM,
then the development time for memories has
contracted sharply —to just over 2 years.

And since advances in memory quickly filter
into other digital designs, the same two-year
cycle time would apply to microprocessors
and peripheral circuits as well.

Such a frantic pace is, of course, nothing
new in the semiconductor industry. But it
does point up one immutable fact of
semiconductor life: innovate or perish. Success
appears to come more surely to the companies
that continually recycle a large part of their
revenue into next year’s process and component
design. Manufacturers who lack this focus
learn the hard way how difficult it is to keep
up with today’s rapidly changing technology.

a casual look at what advanced solid-state
technology can do for them. Indeed, the
growth in demand for phone services is
pushing the phone companies toward LSI
because of its cost, reliability, and versatility
benefits, and they need the know-how of the
semiconductor makers.

The trouble is, the phone companies are
reluctant to deal too closely with them because
semiconductor houses have often used their
supplier role as a springboard to competing
in their customers’ marketplace.

But this reluctance to work closely is really ill-
founded. Semiconductor makers need all the
information they can get if they are to produce
the best designs. The enormous pressures in
electronics have shown, time and again, the
greatest benefits to all—supplier and buyer
as well as consumer —come when open
competition forces the strongest designs.
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The 588

circuit breaker.

Lower cost
protection than

1% fuse.

equipment.is back on-line.
If ashort exists, the breaker
will open, virtually instan-
taneously. What’s more, it
will stay open even though
the toggle is held in the
“on” position. That's pro-
tection!

Potter&Brumfield Mini-
Mag circuit breakers, UL
and CSA recognized, can
add an important selling
feature to your products.

A fuse is destroyed with the
first overload. It must be
replaced. Not so with our
Mini-Mag Circuit Breaker.
It is there, protecting the
circuit, again and again.
Fast enough to protect solid
state switches, too, because
it is current, not tempera-
ture, sensitive.

When a fault in a circuit
occurs, the Mini-Mag’s tog-
gle goes to “off,” indicating

a problem. Not so with a Get the full story from your
current-limiting fuse. A technician must make P&B representative or more than 100 authorized
voltage and resistance checks to see if the fuse distributors. Or call Potter& Brumfield Division
has indeed blown. That can mean a lot of ex- AMF Incorporated, 200
pensive downtime. Richland Creek Drive,

Our Mini-Mag merely requires resetting. In Princeton, Indiana 47671.
the event a line surge caused the problem, your 812/ 386-1000.

Potter & Brumfield

Potter & Brumfield

Circle 11 on reader service card




The 2900 Family: Two years later.

1975. Advanced Micro Devices
introduces the world’s best 4-bit
microprocessor slice, the Am2901,
along with a few support circuits.

19’7’7 It’s a whole new family.
Now there's an Am2901A just hke
the AmZ‘)()l ()nlv l)ette1 N()w
or three second sources and dll
the software you'd ever want. The
2900 family has become the family

of the future. Here's why:

The first family.

The Am2900 family is the first
group of products designed spe-
cifically for microprogr -ammed
machines. Microprogramming is
rapidly becoming the most pop-
ular way to design medium- and
high-performance systems, to re-
duce development time, make
changes easily, and conveniently
add new features.

Less weight, less size.
With the Am2900 family, it’s
not uncommon for entire boards
to be eliminated. You’ll shrink
system size and weight, increase

overall reliability and reduce
manufacturing costs.

Time goes by, price goes down.

In July 1975, we told you we'd
reduce the cost of the Am2901 by
30% per year. We've done it twice.
Once in April 1976 and once in
March 1977. The Am2900 tamily
gets less and less expensive all
the time.

We're so popular, we're
the industry standard.

The Am2900 family is the most
widely used Bipolar LSI family in:
e Minicomputers: For emulators,

high-performance CPU’s and
add-ons by eight out of the top
ten U.S. manufacturers.

e High-performance controllers:
For discs, tapes, tloppy disces
and universal controllers.

e Communications: For PBX
systems, central exchanges,
multiplexers and modems.

e Military: For radar processors,
display systems and the Navy’s

new standard avionic computer,
the AN/AYK-14.

Advanced Micro Devices. Inc. ®« 901 Thompson Place. Sunnyvale. California 94086 e Telephone (408) 732-2400 o
Distributed nationally by Hamilton/Avnet. Cramer and Schweber Electronics and regionally by Arrow. Bell
Century Electronics. Future Electronics and RAE Electronics



| The Family:
CPU Slice (ALU and general Am2901A, 2902,
registers) 2903 2904*
Am2909, 2910* 2911
Am29803, 29811

] Microprogram Control Units

Branch and Instruction Control
for Microprogram Sequencers

LSI Bus Interface Devices Am2905, 2906, 2907.

2915A, 2916A, 2917A
Am2913. 2914
Am2930* 2931 2932*

Am2918. 2919, 2920
2921, 2922

Priority Interrupt Control
Main Program Contro!

New More Powerful MSI
functions

*In Development
. Plus:
Schottky and low-power Schottky MSI, MOS static

and dynamic RAM'’s and all the devices you need to
build your high-performance microcomputer

We don't sell and run.
Advanced Micro Devices offers
learning aids to help speed up
designs and keep vour engineers
up-to-date on the very latest
microprogramming techniques.
Learning aids and application
materials like these perennial
favorites:
e A 16-Bit Microprogrammed
Computer
e The Am2900K1 Learning and
Evaluation Kit
e The Microprogramming Handbook

— . —

e A High Performance Micropro-
grammed Disc¢ Controller

In development:

o Vertically Microprogrammed

State Machines

e An emulation of the Am9Y080A/
8224/8228 using the Am2900

family

And two terrific design aids:

AMDASM

Our powerful, easy-to-use
microprogram assembler
offering software support
through the worldwide

' INFONET time-sharing divi-
sion of Computer Science
Corporation. (It supports
user-defined mnemonics for

| producing microinstructions
up to 128 bits wide, and in-
cludes formating and default
features as well as tape gen-
eration for PROM program-
mers. If you ve got the other
guy's MDS system, ask for
AMDASM/80 It comesona
floppy disk and runs under
their operating system.)

AMDS

Beginning this fall, we'll
be offering hardware sup-
port with the Advanced
Microprogram Development
System. (It's the first proto- |
typing system especially
designed for microprogram-
ming systems.) It'll help |
speed up construction of
prototype systems and gen-
eration and de-bug of
microcode. Resident
AMDASM, of course!

The Am2900 family.

[t’s today’s product tamily for
tomorrow’s high-performance
machines. Am2900. Remember
that number. You're going to he

hearing it a lot.

Advanced Micro Devices

Bipolar LSI. N-channel, silicor gate MOS. Low-power Schottky.
Multiple technologies. One product: excellence.

C
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FIVE-YEAR
CONTINUOUS |
OPERATION!

OPTRON
REFLECTIVE
TRANSDUCERS

NEW OPB 704 OFFERS
MAXIMUM RELIABILITY
IN A SINGLE
HERMETIC PACKAGE I

OPTRON's new, low cost OPB 704
reflective transducer assures max-
imum reliability by combining a high
efficiency solution grown LED with ’
a silicon phototransistor in a single
miniature hermetic package
The hermetically sealed glass-
metal-ceramic package offers ex-
tremely high reliability and stable per-
formance at a cost competitive with
that of plastic encapsulated devices |
Axd, the OPB 704 has a usable con-
tinuous operating life of more than five
years when operated at an average
LED device current of 20 mA ’
The OPB 704's phototransistor
senses radiation from the LED only |
when a reflective object is within its
field of view. With an LED input current
of 50 mA, the output of the phototran-
sistor is typically 0.5 mA when the unit
is positioned 0.100 inch from a 90%
reflective surface. With no reflective ‘
surface within the phototransistor's |
field of view, maximum output is 10uA
with a LED input of 50 mA and Vg of 6
volts ‘
Ideal applications for the OPB
704 reflective transducer include
EOT/BOT sensing, mark sensing, de-
tection of edge of paper or cards and
proximity detection
The OPB 704 and other low cost,
high reliability OPTRON reflective
transducers are immediately availa-
ble. Custom designed versions for
special applications are available on
request
Detailed information on the OPB
704 reflective transducer and other
OPTRON optoelectronic products .
chips, discrete components, limit
switches, isolators and interrupter as-
semblies is available from your
nearest OPTRON sales representa- \
tive or the factory direct.

OPTRON, INC.

1201 Tappan Cucle I
Carroliton, Texas 75006.us A
TWX-910-860-5958

® 214/242-6571
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ITT’s Thomas is out to be
top MOS-memory source

“We're aiming to be the European
source for MOS memories,” declares
Gerry Thomas, who was recently
named general manager of ITT Semi-
conductors in England, the lead
memory house for ITT worldwide. To
get out in front, Thomas is counting
on an ITT version of the second-
generation 4,096-bit metal-oxide-
semiconductor memory announced
last year by Mostek Corp. of
Carroliton, Texas. And to stay in
front, 1TT will be developing larger
memories as well.

ITT will be one of the first manu-
facturers in Europe to supply the
4027. According to the 46-year-old
Thomas, who has spent 16 years
with the company, the device ‘“‘puts
ITT in the thick of the memory busi-
ness.”” He looks for it to bring the
firm a share in 2 worldwide market
for Mos memory that the company
expects will reach $600 million by
1980, about half of it in 4,096-bit
and 16,384-bit devices.

Million dollar update. Demand for
the 4-k part will grow fast, Thomas
believes. Having invested $2.7 mil-
lion in new design, production, and
testing facilities at his plant in Foot-
scray, near Sidcup in Kent, he is
already making the 4027 in volume
for such applications as computers,
point-of-sale terminals, and televi-
sion tuners.

As for a 16-k device, Thomas says
ITT has one already well along in
design. He expects to have samples
available later this year of a device
patterned on Mostek’s 4116 RAM. By
1979, he will also have a 65,536-bit
memory ready for market, he says.
Key to the memory design for ITT
Semiconductor will be the n-channel
ion-implanted Coplamos process it
licensed recently from Standard Mi-
crosystems Corp. and has success-
fully modified.

But Thomas, who was ITT Semi-
conductors’ technical director and
director of operations before becom-
ing general manager, also has other
targets in mind. One concerns a
controller chip that has been used

Sharing. Gerry Thomas wants part of an
MOS-memory market he expects will reach
$600 million in the year 1980.

successfully in washing machines but
which he would like to see as
successful in other home appliances.
Another is to bring out special
metal-oxide-semiconductor circuits
for television, including a second-
generation color-processing interme-
diate-frequency circuit.

Linear ICs, converters key to
Zeltex growth, says Preletz

Three years ago, when Mike Preletz
took over operation of Zeltex Inc., he
set some high sales goals for the
Concord, Calif,, manufacturer of
data-conversion products. This mon-
th the company, founded in 1962,
revealed how successful Preletz has
been-—sales have nearly quadrupled
to $10 million, right on schedule.
Internal developments accounted
for about half of this growth, while
the remainder came from the acqui-
sition last year of Silicon General
Inc., a Westminster, Calif., producer
of linear integrated circuits. Preletz
has his sights set at the $20 million
level by 1980, and there isn't a
doubting Thomas anywhere.
Aggressive? “‘Absolutely,” says
the 39-year-old president and chair-
man of the board ([Electronics, May
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Our REF-02’
a TWOFER.

with the purchase
of each

PMI REF-02

5V reference.

At 8$1.95 (100's), our new 5 Volt reference circuit
REF-02, is a 2ood buv. But when you consider that
we've wired up an unused pin to give you—at no addi-
tional cost—a temperature transducer, it’s a steal. And
it is very accurate, from super low (—150°C) to super
high (+170°C)!

Let vour imagination explore the idea for a minute. Let's
say your system design requires a voltage reference. \What
could vou do with a free temperature sensor? [ monitor
cabinet temperature [ thermal drift correction [0 prevent
thermal runaway.

The feedback signal for a temperature control loop is right here,
at the REF-02.

And it you've designed in a temperature sensor and could use a
good voltage reference (ours is very reliable —referenced to the

bandgap energy of silicon) the REF-02 offers a way to simplity vour

design. One part doing the work of several invariably translates into

savings. Two-fer-the-price-of-one.

WANT CHIPS?

Send a PO. We're glad to sell REF-02 Chips. And vou'll find them casy
to calibrate in your hybrid. How about knowing the ambicnt tempera-
ture inside vour package!

For data sheet, App. Note, or name of vour nearest PMI distributor,
write, phone or TWX us. Ask about the Twofer.

Precision Monolithics, Incorporated
1500 Space Park Drive, Santa Clara, CA 95050
(408) 246-9222. TWX: 910-338-0528

®» Cable MONO.

rY/
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MOS/LSI comes to
Dual-Tone detection.

The Collins MOS/LS I digital Touch-Tone* detector is now in production. High quan-
tity production.
[t’s the Collins CRC-8030.

For a low cost. high performance solution to dual-tone multi-frequency
(DTMF) detection. you can’t beat it. You get the economics of MOS/LLST — plus
central office quality. '

Here are the CRC-8030's features: Digital range filter detects all 16 Touch-Tone
signal combinations. Detection in 22 to 39 MS. On-chip-oscillator operating at |
3.579545-MHz color burst crystal frequency. Binary or 2-0f-8 coded outputs. Opera-
tion with single or dual power supply. Many parameters can be mask programmed for |
custom applications. ' |

A product of Collins high technology MOS/LST experience. the CR(‘-}'«)S()|
performs the key critical functions of @ DTMUF receiver. When used in conjunction
with a front-end band-split filter/limiter. it implements a complete DTMF receiver. '

Also. if you nced DTMF-to-dial pulse conversion. use the CRC-8030 in con- |
junction with our CRC-8000 (a MOS/LST Binary-to- Dial Pulse Dialer).

For more information on our telephony or custom MOS/LSI products and |
services. call your local Collins MOS/LST Product Sales Representative. Or use the |
coupon below. *Touch-Tone is a registered trudemark of AT&T.

1 }
1 - '
' )
| Iwant Collins to come to me. |
1 )
I MOS/LSI Marketing '
: Collins Hybrid Microelectronics :
1 Rockwell International 1
I Newport Beach. California 92663 !
I (7149 833-4638 !
: I want information on CRC-8030 D CRC-8000 Custom MOS/L.SI :
. Send it by mail Call me !
| Name Title .
: Company :
: Address City :
: State Zip Code Telephone :
) :
i |
'

' . 1
: Rockwell International :
) 1
: .where science gets down 10 business :
! [
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Growth. Zeltex will double to $20 million by
1980, says Mike Prelelz, its president.

16, 1974, p. 14]. “We can do it [$20
million] with just 20% growth per
year without ecxtending oursclves or
diluting our interest.”

Preletz, a 1960 graduate of West
Point, who was general manager of
TRW's Semiconductor division before
joining Zeltex in 1972, expects to
increase the emphasis on high-tech-
nology products for the computer
and military markets. Faster conver-
sion rates and higher accuracy, reso-
lution, and rehability arc all evident
in the firm's latest analog-to-digital
converters and the data-acquisition
system modules —trends which will
be boosted further by the relation-
ship with Silicon General, which
shares many Zeltex customers. “We
have just begun to realize the bene-
fits of that union, and the total is
definitely greater than the sum of
the parts,” Preletz says with a good
deal of satisfaction.

Independent growth. Silicon Gen-
cral has strengthened its position in
the linear market with the develop-
ment of proprictary voltage regula-
tors, power control circuits, and new
lincar devices. This has set the stage
for steady independent growth, Pre-
letz points out.

In addition, Zeltex is alrcady
using some of Silicon General's chips
for its products and expects to usc
even more of them in the future as
the two firms coordinate their new-
product developments. Nor is this
the limit of Preletz® ambition—-he
does not rule out the possibility of
further company or product-line
acquisitions.
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One Mallory
THEF capacitor can replace

up to four CSR types
in a switching power supply.

These small, solid-tantalum capacitors give
you a per-unit substitution factor as high as
one for four and can by-pass 4.5 amp rms at
100kHz. So by using these high ripple per-
formance capacitors you save in space,
weight and cost.

Specially designed for low equivalent series
resistance, at frequencies from 10kHz through
100kHz. They're ideal for high frequency
power supply switching, for regulator switch-
ing, pr for bypassing or filtering unwanted
rippl&urrents. .

. '}Nﬁ L
;mﬂmi' ~i

Because ESR is low, power losses are low.
With the solid electrolyte and hermetic seal,
long life is inherent. Electrical characteristics
are very stable over a temperature range of
—80°C through 125°C. Two case sizes:
.29 x .69 and .35 x .79 inches.

Mallory THF capacitors are available in a
wide range of ratings: 5.6 to 330uF, 6 to
50vDC.

They're the result of Mallory’s engineering
program that's finding ways to produce high
performance type capacitors at less cost
to you.

Just ask your Mallory representative. Avail-
able direct, or through authorized Mallory
Distributors in U.S. or overseas. Or call Help-
Force Headquarters at (317) 856-3731. Mallory
Capacitor Company, a division of P. R. Mallory
& Co. Inc., Box 1284, Indianapolis, Ind. 46206.

Ty

IVIALLORY
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Intel delivers micro

ahead of the fast

In 1971, Intel invented the microcomputer
and quickly became the world's largest
supplier of microcomputers and micro-
computer support products. We still are.

Over the past six years weve in-
vested millions of dollars to make the
microcomputer even more useful and &
more economical. Today there are over
195 Intel” microcomputer hardware
and software products available to help
people like you keep ahead of costs,
ahead of the competition and ahead of
the fast changing world.

WeTe now offering seven microcomputer
families. Including the newest high performance 8085 and the single chip 8748
with resident PROM. And 81 LSI peripheral, memory and [/O support circuits to
help you cut design time, do more and get to market first. To reduce design time
even further, choose one of our SBC80 Single Board Computers or System 80

81 LS| peripheral. memory and PaCkaged microcomputer
1/0O support products

7 microcomputer families

systems.

But a wide selection of
microcomputer components
33 software products. users library Intellec Development System with and SyStems 1 OI'llY half the
with 235 programs 42 options and accessories story. We also prov1de program-
ming support, including the
PL/M high level microcomputer
language to help you cut months

30 SBC 80 Single Board 2 System 80 packaged .
Gt e off those big software develop-

(=]

ity 5 oanmy ment jobs. And Intellec® micro-
A\ - * B« am—
SRARRNY 2 o /AT 3 computer development systems

with ICE" in-circuit emulation
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computers to keep you
changing world.

oY " and symbolic debugging to help reduce
‘ system integration and debug time.

Then there’s application assist-

ance, training classes and regularly
scheduled seminars available world-
wide. A users’ library with 235
programs and still growing.

Intel’s investment protects your
investment. Here are a few examples.
Our new 8085 microprocessor offers
greatly improved performance over
our industry standard 8080, with sub-
stantial cost savings. Yet you use the same
software, the same peripheral, memory and
I/O circuits as the 8080. You don't have to go through a new learning experience or
re-invest in software to upgrade your system to 8085 performance. And that same
kind of protection comes when you invest in an Intel development system. Last
years investment in an Intellec system is preserved even when we introduce a new
microcomputer. Our newest 8085 and 8748 microcomputers are now fully
supported with development software
for your present Intellec system.
And you will soon be able to add
low cost ICE-85 and ICE-48 in-
circuit emulation modules.

Let Intel help you stay ahead.
Get started now by asking for our new microcomputer product line brochure
describing the full line of Intel microcomputer products, systems and software.
Use the reader service card or write: Intel Corporation, 3065 Bowers Avenue,

Santa Clara, CA 95051.
[ ] ® o
intal delivers.

Electronics / April 28, 1977 Circle 18 on reader service card 19




malt FY SO

S af

A

, @ e B

Meetings

Appliance Technical Conference,
S IEEE, Pittsburgh Hilton Hotel, Pitts-
e burgh, May 10—12.

Electronic Components Conference,
1IEEE, Stouffer’s National Center
Inn, Arlington, Va., May 16— 18.

Naecon—National Aerospace and
Electronics Conference, IEEE er al.,
Dayton Convention Center, Dayton,
Ohio, May 17—-19.

National Quality Control Confer-
ence, American Society for Quality
Control (Milwaukee, Wis.), Phila-
delphia Marriott Hotel, Philadel-
phia, May 16— 18.

9th Annual Aviation Review Confer-
ence, FAA, Sheraton-National Hotel,
Arlington, Va., May 16 —18.

Nepcon *77 East, Industrial & Scien-
tific Conference Management Inc.
(Chicago), The Civic Center, Phila-
delphia, May 17— 19.

National Micrographics Association
Conference and Exposition, NMAa,
Dallas Convention Center, Dallas,
May 17-19.

International London Electronic
Component Show, Radio and Elec-
tronic Component Manufacturers
Federation, Olympia, London, En-
gland, May 17-20.

Computer Security and Integrity
Symposium, National Bureau of
Standards and I1EEE, NBS. Gaithers-
burg, Md., May 19.

Seventh International Symposium on
Multiple-Valued Logic, 1EEE, Univer-
sity of North Carolina at ‘Charlotte,
May 24 -27.

Semicon/West 77, Semiconductor
Equipment & Materials Institute
(Mountain View, Calif.), San Mateo
Fairgrounds, San Mateo, Calif,,
May 24 - 26.

1977 Incremental Motion Control
Systems and Devices Symposium,
University of lilinois, Ramada Inn,
Champaign, 1ll., May 24 -27.
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hoosing Systems
ponents:

KOW your Weapons.

or

Developed by Zilog. Manufactured by Zilog. Supported by Zilog. Here are the most
powerful weapons on the microcomputer battlefield. Together or separately they

herald victory over sluggish speeds and villanish inefficiencies.

Manufactured by Zilog.

Whether you need one or a million and
one, Zilog's new facility can deliver. All of
our production equipment is state-of-the-
art (4" wafers)—the most modern micro-
computer manufacturing in the world. You
order. We'll deliver, plastic or ceramic.

Your choice!

Masterminded by the Z80-CPU.

A single chip, N-channel processor arms
you with a super-set of 158 instructions that
include all 78 of the 8080A's and the 8085
instructions with total software compati-
bility. The new instructions include 1,4, 8
and 16-bit operations, such as, memory-to-
memory or memory-to-1/0O block transfers
and searches, 16-bit arithmetic, 9 types of
rotates and shifts, bit manipulation and a
legion of addressing modes. And that
means less programming time, and less
end user costs. With these features, the
Z80-CPU generally requires approximately
50% less memory space for program stor-
age yet provides up to 500% more through-
put than the 8080A or the 8085. Powerful
ammunition at a surprisingly low cost (less
than $10 each in large guantities) and ready
for immediate shipment.

'(h'f( v <2 ,;{/‘/“ :

o

—
.\ w{ ..
GENTLEMEN, <
THE CHOICE OF _/
\ WEAPONS IS )
YOURS.
TN A T

P N OV
LIRS

Deploy the Z80 peripheral devices:
Z80-PIO—Parallel /O Interface Controller.
Two (2) ports for fast I/O transfer under full
interrupt control.

Z80-S10—Serial I/0 Interface Controller.
Two (2) fully independent full duplex
channels that can be programmed to opar-
ate in any asynchronous or synchronous:
modes including Bi-Sync and HDLC/SDLC.
Z80-CTC—Counter Timer Circuit. Four (4)
independent channels that can be used to
count external events or to generate in-
terrupts at programmable intervals.
Z80-DMA —Direct Memory Access.
Programmable circuit that transfers data
between memory and peripheral devices at
up to 1.2 megabytes per second. The DMA
can operate in a transparent mode without
slowing the CPU.

Deploy the Z80 software:

Resident Macro Assemblers. With cross-
reference and conditional assembly, also
relocatable assembler with linking loader.
PLZ Resident Compiler. Most powerful
microcomputer compiler available today
Text Editor and File Maintenance.

Basic Interpreter. For writing programs in
Basic.

Cross Software. Available from NCSS.

< {

Made for the Military.

You can get Zilog components to meet MiL
Spec 883B with extended temperature
range of —55°C to +125°C.The Z80 com-
ponent family operates with fess power

in MIL Temp environments.

For victory over obsolesence:

Deploy these strong components from the™
leader in microprocessors. We are bound
by our pledge to stay a generation ahead
and determined to make your components
and systems the most powerful in the field.
We're ready to dispatch help immediately.

Zilog
10460 Bubb Road, Cupertino, California 95014

(408) 446-4666/TWX 910-338-7621

Boston (617) 890-0640
Chicago (3t2) 885-8080
Los Angeles (213) 540-7749

in Europe: Zilog, Inc., Nicholson House,
High Street, Maidenhead, Berkshire, U.K.
TEL 0628 36131/2/3/TLX 848-609
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Y\
\h

.-.: b
l'L‘-
'ff ‘ ey

Circle 21 on reader service card



EXPLORER I is a remarkable new general purpose
oscilloscope, a digital oscilloscope. It is for use in exactly
the same applications as low frequency analog oscillo-
scopes. What makes it remarkable is its combination of
high precision, versatility, and convenient. hassle-free
operation in both ordinary and demanding situations.

Imagine, for example, being able to touch a button
to “freeze”’ the waveform on the screen. If you wish,
the live waveforms continue, superimposed, so you can
see changes while they are occurring. Then you can

N 0 k zoom-in on any detail of interest, with high magnification,
ew Qulc to see changes as small as 0.025%. The stored waveform
has almost unbelievable detail. It would take an analog

Accurate storage 'scope with a screen area 400 times greater
C OnV enl ent than usual to capture the same detail.

It has some long-needed conveniences such as
automatic trace centering. with simultaneous numerical
display of the voltage and time corresponding to screen
center, so you know where you are. It has non-fading
storage, which doesn't require adjustments, manual
erasure, mode switching or sweep arming. It has auto-
matic perfect persistence. Waveforms stay until replaced
by the next to occur, when you wish. It has a numerical
display of the true voltage and time corresponding to
any selected point — with respect to zero or with respect
to any other point.

STOMAGE CONTRY e ft8 FoY

|l.!|é‘

m i n:um b

oL &

o PR vt TP en

EXPLORER Il



There's a lot more to EXPLORER II. But a simple
listing of features doesn't tell the stary very well. You
really have to see it in action, or better yet. use it. Then,
we think you’ll agree — It’s some 'scope.

Plug-in units include model 204, which has 50 ns
rise time: model 205, a single input, 500 ns rise time,
high precision unit: model 206, a two channel unit similar
to model 205; and model 201, a one millisecond rise-
time, 10 uv. ultra-stable unit for measuring slowiy chang-
ing variables. Price $4400 with model 205 plug-in unit.
EXPLORER Il is an EXPLORER Il with an added
module. This module provides two more features; an
internal magnetic disk memory, and a digital input/
output port to allow interfacing to computers and the
fine HP 9825 calculator. The combination of an out-
standing digital oscilloscope, the recorder, and the inter-
face to processors or calculator make it possible to handle
a wide range of signal acquisition and anaiysis problems
conveniently, and less expensively. These EXPLORERS
are new versions of EXPLORER I, now in use in hundreds
of laboratories all over the world.

EXPLORERS I & Il are identical, except for these
two teatures. An EXPLORER Il may be converted to an
EXPLORER IIl by the addition of the thir¢ module
shown.
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The diskette can accept waveforms or recall them
tor viewing, in two seconds. Recordings may be on
manual pushbutton command or in automatic sequence
as the signals occur. Disks are removable for filing or
for other EXPLORER III’s to read.

There’s more you should know
about the EXPLORERS.

These are revolutionary new oscilloscopes. It's just
not possible in this space to adequately discuss the
significance of their extraordinary features and charac-
teristics. We suggest that you write for a brochure, or
call Bruce Hervey to arrange for a demonstration at

your laboratory. (608) 271-3333.

NICOLET
o= INSTRUMENT
CORPORATION

5225 Verana Road
Madison. Wisconsin 53711
Teiephone: 608, 271-3333
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Amphenol SMAS
lead the way.

Because they're
better four ways.

You won't find a bigger, broader line than ours. So
we can match just about any application. Including
those that need Amphenol phase-adjustable SMA's
or “Spark-Plug” SMA’s (hermetically sealed
launchers for MIC packages). Or plugs and jacks for
semi-rigid and flexible cable (both crimp and -
field-serviceable). Choose bulkhead, panel, or

printed circuit mounting. Straight or 90° right-angle

configurations. Receptacles or adapters. Stainless

steel or beryllium-copper.

Our quality is second-to-none. The Amphenol name
is a proud one, famous for quality. So every
Amphenol SMA undergoes rigorous multiple
inspections —before, during, and after assembly.
That’s quality assurance for you.

Our technical know-how is tops. Depend on us for
technical and engineering assistance. On-the-spot
service. And a willingness to adapt and change to
meet your needs.

Our SMA availability is practically next-door. That’s
how close your Amphenol distributor is. Call him for
prompt delivery of Amphenol SMA’s. One of our
district sales offices is nearby, too, and ready to help.
Or call: (203) 743-9272, Amphenol North America
Division, Bunker Ramo Corporation, RF Operations,

Dept.A47B, 33 East Franklin Street, Danbury,

Connecticut 06810. . .
The right idea

atthe

right time.

AMPHENOL (=)
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TI's Clough foresees
18% rise in 1977
for semiconductors

Harris readies 16-k
PROM using new
bipolar technique. . .

. . and monolithic
12-bit bipolar
d-a converter

Electronics /April 28, 1977

Electronics newsletter

The worldwide semiconductor market shot up from $4.2 billion in 1975 to
$5.6 billion last year, a 32% hike, but the best is yet to come, says Charles
Clough, semiconductor marketing manager for Texas Instruments Inc. of
Dallas. The 1977 market, he predicts, “will be up strongly over 1976,”
increasing 18% to $6.625 billion. Integrated-circuit sales, which last year
topped those of discrete components for the first time ever, will lead this
year’s growth with a 24% rise to $3.580 billion, while sales of discretes will
grow 12% to $3.045 billion.

The U.S. semiconductor market, which jumped 33% from $1.8 billion
in 1975 to $2.39 billion in 1976, will tag on another 18% this year to
reach $2.83 billion. Pacing that growth will be the computer (up 26% to
$540 million) and industrial (24% to $620 million) segments. Also
increasing strongly, says Clough, will be the distribution (15% to $550
million), consumer (14% to $620 million), and Government (14% to $500
million) segments. The growth in computer end-equipment sales, Clough
says, ““will be paced by minis and peripherals, while the industrial segment
will be led by the telecommunications industry.” The major computer
companies have their inventories in line and, he adds, 1977 procurement
contracts indicate unit consumption increases of 20% to 30%. Second-tier
computer companies have balanced inventories, and backlog is in line with
lead times.

Look for Harris Semiconductor in Melbourne, Fla., to build a 16,384-bit
bipolar programmable read-only memory with a new passive-isolation
process. The so-called *‘sidewall-isolated” technology resembles an old
Harris process called poly-planar and uses polysilicon as a backfill to
isolate both elements within the bipolar devices and the devices themselves.
It helps the 2,048-by-8-bit PROM achieve its 70-nanosecond access time
and 500-milliwatt power dissipation. To be introduced later this year, the
HM 7616 is designed as a pin-for-pin replacement for 4-k and 8-k PROMs,
as well as 16-k erasable PROMS.

The Harris division is also developing a high-speed complementary-Mos
8-bit microprocessor and peripherals for a custom telecommunications
application.

Harris is also going into production with a monolithic 12-bit bipolar
digital-to-analog converter, the second such chip to be announced in the
last two months. Like the first device, which is being made by Precision
Monolithics Inc., Santa Clara, Calif., the Harris d-a converter is function-
ally equivalent to Analog Devices” ADS62, a 2'/>-year-old hybrid built
with a pair of custom large-scale chips. Providing both high speed and
good stability, the Harris device settles to within 0.01% of the final output
value with 100 nanoseconds maximum and holds gain temperature coeffi-
cient to a tight 2 ppm/'C. Like the AD562, it is a current-output d-a
converter and has no internal voltage reference. Price is approximately $29
each in quantities of 1,000.
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Fairchild to make Fairchild Camera and Instrument Corp. plans to start production of an
8-bit microcomputer chip set with typical instruction execution times of 20
8-bit ECL chip set. . . to 50 nanoseconds. Combining emitter-coupled logic with Fairchild’s
Isoplanar II, an oxide isolation process, the new family will make it
possible to build a high-speed ‘“‘midi-computer” with a mere half-dozen
chips. The cpu and three other parts have already been defined.

. . .as systems unit Fairchild Camera & Instrument Corp.’s next big effort in digital panel

meters will be “smart” ppMms, which will incorporate an F8 micropro-

cessor to control high-low alarms, take average readings, do peak and

digital panel meter valley recording, and so on. Oriented toward the upper end of the original-
equipment-manufacturer market, the ppm will sell for under $300 in
quantities of 100, says James D. Bowen, vice president and general
manager of the Instrumentation and Systems group. The San Jose, Calif.,
operation already has a large initial order from one customer and plans to
introduce the meter officially this fall.

prepares smart

Avnet add to Hamilton/Avnet Electronics, the largest independent electronic compo-
Sh ' nents distributor, is expanding its microcomputer activity with the addition
ugart drives of peripherals for OEMs building microcomputer systems. The Culver City,
to micro line Calif,, distributor, whose microcomputer activity to date consisted of
distributing the learning kits of Intel and Motorola, will handle the line of
floppy-disk drives from Shugart Associates of Sunnyvale, Calif. Soon to

be added will be CRT terminals, line printers, and other peripherals.

Travel agents to try Three companies will conduct on-site tests of their versions of a computer-
ized reservation system for travel agents. Sponsored by 12 airlines, Amer-
ican Express, and the American Society of Travel Agents under special
reservation system antitrust immunity from the Civil Aeronautics Board, this pilot project
will enable selected travel agents to tap many airline reservation systems
from a single display terminal. Approximately $100,000 each has been
awarded to Honeywell Information Systems, Incoterm Corp., and Time-
share Inc. to test systems in Seattle, New York, and Chicago, respectively.

computer-run

Addenda Experienced old-guard members continue to lead President Carter’s list for
top technology appointments. Latest example: Robert Frosch, 49, who
will be named to head Nasa. He served in the mid-1960s as head of the
Defense Department’s Advanced Research Projects Agency before
becoming assistant Navy secretary for R&D. He is now deputy director of
Woods Hole Oceanographic Institution. . . . Navy Secretary W. Graham
Clayton said in his first policy address, to the Navy League in Washington,
that the Navy still puts a high priority on the controversial Project
Seafarer shore-to-sub communications system despite the House Armed
Services Committee’s refusal to spend $23.7 million to start the gnid
[ Electronics, April 14, p. 49] . . . . Texas Instruments will introduce a
new line of $9.95 watches this summer.

26 Electronics / April 28, 1977



Here’s how Data General’s microNOVA system
stacks up agalnst the competition.

microNOVA Processor:
Fully packaged 9-slot micro-

computer, 16K words MOS

memory, 2.4-microsecond arith-
metic operations, hardware stack
facility, multiply/divide, DMA
capability. Includes RTC, PF/AR
and APL. Supports up to 32K
words RAM/PROM memory.

Dual-diskette subsystem:

Integral DMA controller, compact
630KB capacity.

Cabinet:
37 inches high, holds all rack

mounted components.

The facts speak for themselves. For
$10,970, Data General’s new microNOV A
gives you more system, software availability
and support than any other comparable
computer. And we deliver in 60 days.

Any way you look at it, it all stacks up in
your favor. For more information and our bro-

chure, call our toll free number, 800-225-9497,

or, fill out and return the coupon.

DASHER

terminal printer:

30 cps, 132-columns, typewriter
keyboard, upper/lower case.

Systems Software:
Multitasking Disc Operating
System, Real-Time Operating
System, FORTRAN IV,
Extended BASIC, Macro Assem-
bler, Utilities.

—

Data General, Westboro, MA 01581

Sounds like smart business. Send me more information.

P e Lo

€ Dinta Gerworal

TTLE

COMPANY

ADDRESS TEL
1Ty STATE Z1p

NOVA is a registered trademark of Data General Corporation.
DASHER is a trademark of Data General Corporation.

Electronics / April 28, 1977

* Additional software fees apply to first system only.

Quantity and OEM discounts available.
Its smart business.

Data General, Westboro, MA 01581, (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.
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VARACTORS
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46 different ranges from 6.0 to115 pF at 4V.

NPC offers from stock a line of Varactors that may be the broad- NPC Varactors are manufactured by the epitaxial planar pro-
est in the industry. Depending upon values, these devices are ' ‘ cess and combine superior quality with excellent stabilization
available in the most popular packages—DO-7, <® characteristics at high temperatures. They are available

DO-35, DO-41, SOD-23 and TO-92. Matching can THOMSON-CSF in varying capacitance ratios. Want more facts?
®

be guaranteed in sets of two, three and four. Write NPC Electronics for Application Notes.

Where Pricing is as
Important as Technology

6660 Variel Avenue
Canoga Park. California 91303« (213)887-1010
Telex 69-8481 « TWX 910-494-1954

ELE C TR O NI C S A Division of DuMont Electronics Corporation

ARIZONA G. S. Marshall (602) 968-6181 CALIFORNIA Brill Electronics (415) 834-5888: Intermark (714) 540-1322. {714) 279-5200, (408) 738-1111: G. S. Marshall
(213) 686-0141. (714) 556-6400: Mouser Electronics (714) 449-2220: Rose Electronics (415) 692-5700: Semiconductor Concepts (213) 884-4560: Zeus Components
(714) 990-1911 COLORADO Century Electronics {303) 424-1985 FLORIDA National Resistor Corp. (305) 792-2600; Zeus Components (305) 942-4312 ILLINOIS
Advent Electronics (312) 297-6200: Bodelle/R-M Electronics (312) 323-9670: Edmar Electronics (312) 298-8580 INDIANA Advent Electronics (317) 297-4910

Ra-Dis-Co. (317) 637-5571 IOWA Advent Electronics (319) 363-0221 MARYLAND Technico, Inc. (301) 461-2200 MASSACHUSETTS G. S. Marshall (617) 965-5115

Zeus Components (617) 273-0750 MICHIGAN Advent Electronics (313) 477-1650: R-M Electronics (616) 531-9300 MINNESOTA Joel Company {612) 545-5669;
G. S. Marshall {612) 559-2211 NEW JERSEY General Radio Supply (609) 964-8560 NEW MEXICO Century Electronics (505) 292-2700 NEW YORK Kahgan
Components (516) 538-2300: Zeus Components (914) 592-4120 NORTH CAROLINA Resco (919) 832-2077 OKLAHOMA Component Specialties (918) 664-2820
PENNSYLVANIA General Radio Supply (609) 964-8560 SOUTH CAROLINA Resco (919) 832-2077 TEXAS Component Specialties (512) 459-3307. (214) 357-6511

(713) 771-7237: Quahty Components (214) 387-4949. (713) 789-9320 UTAH Century Electronics (801) 487-8551 WASHINGTON Zepher Electronics (206) 575-0922
WISCONSIN Taylor Electric (414) 241-4321
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Electronics review
Silicon transducer
strapped to wrist
reads blood pressure

Nicolet to produce first
commercial unit to take

pressure continuously
with noninvasive device

Doctors have long relied on surgi-
cally-inserted catheters for contin-
uous blood pressure readings of criti-
cally ill patients. There may soon be
an alternative if a new instrument,
an arterial tonometer developed by
Nicolet Instrument Corp.., a Madi-
son, Wis., maker of medical rescarch
and clinical equipment, proves to be
a Success.

Instead of the surgical procedure,
the $7,000 tonometer rclies on a
noninvasive transducer, which is
strapped over the artery in the wrist.
Catheter-based cquipment, sclling
for half this price, inserts into an
artery a device that is tipped with or
connected to a pressure transducer.,

Physicians who have seen the
Nicolet device are guardedly op-
timistic. “If I can get beat-by-beat
pressure without sticking an artery,
I'm very attracted to it,” says one
Veterans Administration physician,
“but I'd want to test it against inter-
arterial pressures [obtained with
catheters] under various conditions.™

As pressure in the artery builds up
and subsides with each hecart beat,
the artery itself expands and con-
tracts—and this is sensed by the
transducer in the Nicolet machine.
With the aid of a Z-80 micropro-
cessor from Mostek Corp., the
tonometer displays the blood-pres-
sure waveforms on a Tektronix 5100
oscilloscope mainframe. These wave-
forms help medical personnel to

Electronics / April 28, 1977

position the transducer for a maxi-
mum pulse signal. They also provide
a visual track of changes in the
patient’s condition.

Scope readouts. The cathode-ray-
tube scope also shows digital read-
outs of systolic/diastolic blood pres-
surcs, mean blood pressure, pulse
pressure, and heart rate. These are
calculated by the microprocessor,
using algorithms that recognize and
count the analog signal’s peaks and
measurc areas under the curves.

The Z-80 also sounds an alarm
when the signal changes more than
25%. The machine has a front-panel
input to display electrocardiogram
signals directly beneath the blood-
pressure wave. Both signals can be
“frozen” in the system memory and
on its screen, a technique that brings
up cursors for measuring time and
pressure differences between points
on the pressure curve and timing
shifts between the pressure and
cardiogram signals, Also there is a
digital port for output to a hard-copy
recorder.

“The advent of the microprocessor
is what gives us a useful clinical
product in a small package, instcad
of a laboratory curiosity,” says
Jeffrey C. Petzke, product manager
for Nicolet. ‘It supervises the
system, takes in the data, docs the
calculations, and puts the informa-
tion into fixed memory areas.”

But even the microprocessor can-
not do everything, Petzke continues.
Fast, hardwired logic is nceded to
take the analog and digital data

Reading. Nicolet Instrument's arterial ton-
ometer is built into a Tektronix scope’s main-
frame. Cuff pumped up with air holds piezo-
resistive transducer securely on wrist.

from the tonometer’s 12,288-by-8-bit
random-access memory and display
it. The program for the micropro-
cessor is stored in a 5,120-by-8-bit
programmable read-only memory.

The piezoresistive pressure sensor
fits in a half-inch-diameter steel plug.
**A cuff holds the sensor to the wrist,
and an air bladder partially con-
stricts the artery to maximize the
waveform,”™ Petzke explains. With
the sensor in place and the waveform
on the screen, a cuff like that on a
common blood-pressure sphygmo-
manometer in a doctor’s office s
used to calibrate the instrument. The
piezoresistive sensor then measurcs
changes from this “‘norm.” Elec-
tronics has been applied to sphygmo-
manometers but only to the point
where they are pumped up and read
out automatically; they don’t read
continuously (sce International
Newsletter).

The sensor i1s a silicon wafer |
millimeter in diameter and doped
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with four resistive areas. It is built
by Kulite Semiconductor Products
Inc., Ridgefield, N.J. “Two of the
resistors are near the center of the
wafer; the other two arec near the
wafer’s edge,” explains Dennis E.
Bahr, engincering manager for the
tonometer. “The edges of the device
are held rigid, so as pressure
increases, the center resistors length-
en, increasing their resistance, and
the outer resistors compress and
shorten.” The resistor areas are
wired in a four-arm bridge. “As the
resistors change in value, the micro-

processor secs a voltage imbalance in
the piezoelectric bridge that’s direct-
ly proportional to the pressure.”

The Nicolet project team has
tested the instrument on dogs, com-
paring blood pressure waveforms
obtained simultaneously with a con-
ventional sensor-tipped catheter
system. “If there are any differences
in the waveforms, they were not
visually apparent,” Bahr says. Next
month it will go on trial on catheter-
ized patients in hospitals in Madison,
and lowa City, lowa. Limited pro-
duction starts next month also. O

- Displays

Liquid crystals for watches are
turning out to be in good supply

Punctured by the electronics indus-
tries’ old bugaboo of double and
triple ordering, the shortage of
liquid-crystal displays for digital
watches may be evaporating. Beck-
man Instruments Inc., the major 1.CcD
supplier began the year working
around the clock seven days a week
in an expanded facility, but now
reports tapering down to 70% to 80%
of its all-out effort. Motorola, too,
thinks LCD production is now ample.

On the other hand, William K.
Weakland, general manager of
Hughes Aircraft Co.’s digital-watch
operation, which only recently added
LCD watches to its light-emitting-
diodes designs, insists, “LCDs are still
in short supply.” He estimates that
three or four months’ lead time is
nceded at present “to buy LCDs from
any quality house.”

Several factors have helped dis-
solve December’s near-unanimity
that booming demand would snap up
all Lcos produced well into this year
[ Electronics, Jan. 6, p.67]. Bolster-
ing that outlook, it seems, was a
distortion of booking caused by
double and triple ordering from
suppliers.

Aggressive buyers. ‘‘From the
start, | saw the [so-called] shortage
caused by overly aggressive attempts
to buy,” observes Thomas Hyltin,
president of Micro Display Systems

30

Inc., a Dallas-based module manu-
facturer. Agreeing, Beckman’s Les-
lie W. Chapin, vice president and
general manager of the Electroprod-
ucts group, Fullerton, Calif., says,
*“Module manufacturers panicked in
January and February and said
‘don’t ship’.™ The abrupt change was
caused not only by the usual cyclic
seasonal lull in the watch business,
but by the negative effects on L.CD
module sales from “dumping of LED
models by firms going out of the
business.”

Also, new capacity is starting to
come onstream, from Motorola in
particular, which claims that “‘ship-
ments have been building fast since
the fourth quarter.” Timex also this
month began pushing the display
capability of the facility in Somerset,
N.J., it recently acquired from rCA
Corp. Several sources, though, claim
added capacity is not yet making a
difference.

As a supplier, Chapin is unworried
about the slack period, noting that
“the order pace is already picking up
and should heat up again around
June.” Some standard LCDs are now
available from stock, but specialized
orders may take several months. He
sticks with his earlier forecast of 12
million to 15 million Lcb watches to
be sold worldwide in 1977. But to
lessen dependence on a few large

customers, Beckman is moving to
diversify its order base. He says
Beckman is now selling about 20% of
its output to module makers in the
Far East.

One thing spooking both compon-
ent suppliers and module builders is
Japanese competition. “The Japa-
nese are alrcady here,” notes Weak-
land, “but so far it’s been more talk
than sales.” Motorola concurs, “but
it’s only a matter of time,” predicts
Gene Simpson, assistant general
manager of the Communications
Systems division, located in Schaum-
burg, Ill. The plans are now very
clear, he believes, “to inundate the
American market with modules and
components.”

Finally, Micro Display’s Hyltin
sounds a cautionary note about the
quality of LCDs built by new produc-
crs—“they could have the kind of
reliability problems™ that plagued
early LEDs and hurt the reputation of
digital watches. U

Liquid-crystal cell
to upstage CRT?

A liquid-crystal projection display
capable of showing 20 times as much
information as a present-day cath-
ode-ray tube is in the offing, or so
John Dewey’s group at 1BM Research
Laboratories in San Jose, Calif.,
believes.

“Today's CRTs must be pushed to
display just 2,000 characters,” noted
Dewey last week at the Society for
Information Display’s conference in
Boston. But 40,000 characters, each
made up of 9 by 12 picture elements,
will be possible with the laser-
scanned 2,000-by-2,000-clement dis-
play that “we feel we can see our
way to.” The group’s initial system
has only 500 elements on a side—a
limitation imposed by the quality of
the lenses and not by either the LC
material or the laser, claims Dewey.

35-mm slide. The display basically
comprises a liquid-crystal cell about
the size of a 35-millimeter slide, an
injection laser, a pair of galvanom-
eter-driven mirrors that scan the

Electronics/ April 28, 1977



Jlaser beam across the cell, and a
light source and lenses for projecting
the image at a 25X magnification.
While being scanned across the cell,
the laser beam turns on and off,
forming the characters by heating up
the liquid crystal and causing it to
switch. It writes one character at a
time, scanning the 10-micrometer-
square area in a twenticth of a
second.

An M6800 microprocessor con-
trols both the modulation and the
scanning of the laser beam. The
modulation creates the characters,
and here the M6800 works from a
text stored in about 1| kilobyte of
random-access memory. The scan-
ning is directed by the Mé6800
through two digital-to-analog con-
verters that control the galvanometer
servo system.

To erase the display, an alter-
nating voltage is applied to the cell.
Alternatively, areas can be erased
selectively, by heating them with an
electrostatic field so that their thre-
shold changes and then aiming the
laser beam at them. *“The main thing
we proved is that we can produce a
nice-looking display,” Dewey says.
“The characters are sharply defined
and are black on white.” O

Military

Army speeds application of hybrids
and microprocessors to battlefield

Hybrids and microprocessors head a
good-sized list of projects at the
chief research and development arm
of the U.S. Army’s Electronics
Command. “Over half the Army’s
[electronic] equipment to be built
from here on out will use hybrid
circuitry, both thin- and thick-film,”
predicts Clare Thornton, the new
director of the Electronics Tech-
nology and Devices Laboratory at
Fort Monmouth, N. J.

In microprocessors, his group is
seeking both to qualify commercial
units for military requirecments and
to develop a high-speed but low-
power device built with complemen-
tary-MOs-on-sapphire technology
[ Electronics, March 31, p. 47].

Those are only two of the areas in
which Thornton’s 340-person lab can
expect to spend a healthy $25
million this year. Its other programs
include the development of charge-
coupled devices for radar signal
processing, better fabrication meth-
ods for gallium-arsenide devices used
for high-speed signal processing in
electronic intelligence and radar pro-
cessing systems, and lithographic
resists more sensitive to electron
beams than those available now.

The military would like to be able
to buy standard hybrid parts from
industry and then simply run go/no-
go tests to see if they work as they do
on other kinds of components,
Thornton points out. But getting to
this point “‘poses a problem because
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there’s no coherent industry base,
but lots of small hybrid houses each
doing their own thing.”

Failure modes. His lab is research-
ing failure modes and mechanisms
associated with every known hybrid
process and establishing a “Hybrid
Microelectronics Process and Quali-
ty Control Guide™ that will be *“‘our
bible for determining whether a
vendor’s process and parts will be
suitable for a specific system’s requi-
rements.” A draft of the guide is
now out to several manufacturers,
with their comments expected back
shortly. Thornton says the first
edition will be published *“within a
few months and updated as new
knowledge is obtained.”

As for microprocessors, he says,
they are already having *‘a tremen-
dous impact on the price and per-
formance” of military hardware,
often slashing its cost by 90%.
Keeping costs low is why he hopes to
qualify commercial devices instead
of developing special military types.
He also notes that *‘the C-MOS-on-
sapphire microprocessor will be com-
plemented by a range of special-
purpose LSi parts, also on sapphire,
to perform special functions such as
high-speed frequency synthesis and
signal processing.” Incidentally, his
lab has already developed a low-
temperature C-MOSs-on-sapphire fab-
rication process that Thornton hopes
also to sce adapted commercially.

Thornton has only good words as

far as his rR&D budget level is
concerned. Though this year’s $25
million is up only slightly from 1976,
he points out that the Department of
Defense wants “‘each of the services
to increase funding for device
research by at least 10% beyond
inflation. We expect to get back into
a real growth mode in 1978 with
about $30 million.”

This upbeat in funding is in
marked contrast to the situation
when Thornton joined the lab in
1972 as director of its Semicon-
ductor Devices and Integrated Elec-
tronics area. He came after a 17-
year hitch with Philco-Ford’s Micro-
electronics division, leaving as its
director of research and engineering.
Both industry and Government were

Director. Army’'s Clare Thornton is pleased
at upturn he expects in funding for R&D.

then slashing research to nearly a
quarter of what it had been, he
recalls. Moreover, applied research
was elbowing out basic research—a
kind of atmosphere that is not
healthy for the long pull, he says.
One area he feels should have had
more development effort is an old

31



Electronics review

Here’s the laboratory

Clare Thornton’s Electronics Technology and Devices Laboratory at the
Electronics Command at Fort Monmouth, N.J., is divided into five broad R&D
areas: semiconductor devices and integrated electronics, frequency control
and signal processing, electronic materials, power sources, and display and

| storage devices. In these areas, the laboratory is charged with taking the
| tead in developing the Army’'s technological base, both within its own
organizations and outside in industry. The Electronics Command is now in ‘
the 3-year process of being restructured into three new commands [Elec-
tronics, April 14, p. 12]. However, the devices laboratory will remain at Fort
Monmouth, although it is set to report to the new Electronics Research and
Development Command (Eradcom) which will be in Adelphi, Md., the site of
Harry Diamond Laboratories. Thornton expects his group will remain virtually
unchanged, with perhaps only a 5% cutback, mostly through attrition.

l

one - microwave-tube technology.
“*When you're trying to protect our
aircraft from the cnemy's large
radars, present solid-state technolo-
gy falls far short of the power levels

required,” he says. So he seeks to
fund industry to devclop new fab-
rication techniques for production of
high-frequency microwave tubes for
low-cost jammers. 4

Consumer

Infrared sensor built into watch
measures the wearer’s pulse rate

Commuters running for a train can
now worry about more than the
time — with a new Pulse/Time Com-
puter strapped to one wrist, they will
also be able to check their racing
pulses.

Two ycars in development, the
$500 combination of watch and
pulse-rate monitor was placed on the

market this month by Time Comput-
cr Inc., the Pulsar watch people in
Lancaster, Pa. It rcads pulse rate
with an infrared sensing unit that
detects blood surges in the capil-
larics of a finger and serves up the
data to a microcomputer.

The infrared transmitter and re-
ceiver are built into the top of the

device. A finger placed over this
section triggers the transmitter,
which aims an infrared signal at the
finger. The capillaries bencath the
skin then reflect the pulse back to
the receiver —a phototransistor.

Expand, contract. During a blood
surge in a capillary, the vesscl
expands, absorbing more of the
infrared and reflecting less back to
the receiver. As the vessel contracts
between surges, however, it absorbs
less light and reflects more. The
system measures these differences in
signals, counts the intervals between
them, amplifics the data 10,000
times, and feeds it to the pulse-rate
microcomputer.

The microcomputer, a dedicated
two-chip complementary-mM0s  set,
digitizes the data. It counts cach
pulsc beat represented by the surge
signal, continuously averages the
result of cvery two beats, and
displays the average pulse rate on a
light-emitting-diode rcadout. With
its four batteries, the pulse-rate
monitor and watch should handie 25
time and pulse interrogations a day
for one year before requiring the
owner to change the battery.

Buyers of this watch, says Time
Computer president John Bergey,
will include the growing number of

Pulse watch. Infrared signals reflected from
capillary are sensed, then counted by micro-
computer to yield pulse rate that's shown on
LED display of Pulsar timepiece.
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If you're only measuring voltage,

getting

you're only

half the picture

Current is the other half of the picture. And
you can measure current accurately and
efficiently with a TEKTRONIX Current Probe
like the P6302/AMS503. You'll find many uses
forits 1 mA to 20 A current measurement
range and its DC to 50 MHz bandwidth—such
as plotting the current characteristics of a
transformer, balancing an SCR circuit, or
measuring the dc and ac peak current load
on a power supply.

A current probe is also a helpful companion
for your voltage probe when measuring
signals at high impedance points in a
circuit. The low circuit loading characteristic
of a current probe means less signal atten-
uation and less rise time loss.

Tektronix offers a wide selection of general
purpose and specialized probes to meet
your current and voltage measurement
nzeds. These include a number of active
and passive voltage probes as well as
logic probes.

The first step to an accurate, meaningful
cscilloscope measurement is choosing the
right probe. And your Tektronix Field
Engineer can healp you make the proper
selection.

Once you get the whole picture, save it with
a scope camera. It's still the most efficient
and least expensive means of saving
measurement results from your oscilloscope
ar waveform monitor.

With a camera you can record waveforms
for publication in technical papers and
journals. Prints can be kept as a permanent

to support your position in a design meeting

record in your engineering notebook, or used

The low cost C-5A fits all TEKTRONIX
Laboratory Oscilloscopes, 400-Series
Portables and the new T900-Series. At $250*
you can afford a C-5A for your own test
bench. You no longer need to share one
camera with all the engineers in your group

Other TEKTRONIX Cameras give you
automatic single-shot control for transient
recording, and photometer aided exposure
setting for clear, no-fuss photography of
even the dimmest displays.

For more information about the complete
selection of TEKTRONIX Probes and
Cameras, contact your local Tektronix
Field Engineer or write Tektronix, Inc.,
P.O. Box 500, Beaverton, Oregon 97077.
In Europe, write Tektronix Limited, P.O.
Box 36, St. Peter Port, Guernsey, Channel
Islands.

“U.S. sales prices are F.0.B. Beaverton, Oregon. For
price and availability outside the United Siates
contact the nearest Tektronix Field Office, Distributor
or Representative.

Tektronix

COMMITTED TO EXCELLENCE

VOL TAGE

10mv  CURRENT

Onceyou get

the whole picture,
save it with

a scope camera
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people interested in physical fitness.
“We estimate the market for a stain-
less steel, $500 model to be in the
tens of thousands,” he says.

Good interfacer. The IR scnsor,
according to Bergey, interfaces well
with the user and the microcom-
puter. Its drawback is its extreme
sensitivity to light, so that both the
transmitter and recciver have to be
covered completely in order to get an
accurate reading. In addition, too
hard a pressure on the sensor tends
to cut down the flow of blood to the
capillaries, inducing a false reading.

The two-chip complementary-mMos
processor is supplied by rca Solid
State division and was developed by
the RCA Advanced Technology Cen-
ter. Both chips are basically logic
arrays but also contain encoders,
decoders, an analog-to-digital con-
verter, and squaring circuitry. The
display drivers and the pulse IR signal
amplificr are separate discrete de-
vices. Also, the watch doces contain a
separate ¢-M0s time chip for those
who simply want to know the time. O

Military

Darpa seeks 19%
boost in R&D

To fund some of the more avant-
garde of the nation’s electronic tech-
nologies, the Defense Advanced Re-
scarch Projects Agency is asking
Congress for a hefty 19% boost in
R&D funds for fiscal 1978 —to
$280.5 million. Taking high priori-
ties are programs for high-cnergy
space lasers, space surveillance, op-
tics, and antisubmarine warfare.

To win over congressional military
R&D subcommittees, agency director
George H. Heilmeier presented the
programs in such extensive detail
that some congressional and military
staffers expressed concern about the
disclosures. But a supporter of his on
the Pentagon’s rR&D staff declared
that “while there is a lot of fresh
detail” in the presentations, there is
nothing “Sovict intelligence could
benefit from and probably doesn't
alrcady know.”

34

Justifying his claim for a $3.75
million boost in space-based high-
energy laser programs to $24.9
million, Heilmeier says their poten-
tial could be **Sputnik-like™ in
influencing how foreign countrics
perceive the U.S. leadership in
defense technology. Darpa has al-
rcady demonstrated small-scale, hy-
drogen-fluoride chemical lasers
operating in the 2.7-micrometer
region “as the most promising candi-
date (for space) because of (their)
high power per unit system weight,”
Heilmeicer says. Next year, he wants
to scale them up to demonstrate
high-precision, long-range tracking
of space objects.

Further along. For the longer
term, Darpa is developing clectri-
cally excited, high-encrgy, single-
pulse lasers in the ultraviolet region
instcad of the chemical hydrogen-
fluoride infrared type “‘because of
optical-system design penalties
imposed by longer wavelengths.” In
the uv/visible-light lasers, Darpa
has gained courage from its success
last year in pushing the output of
rarc-gas halide lasers from | joule
per pulse to over 350 J)/pulse with a
10% clectrical efhiciency. Heilmeier
called the development “a break-
through™ that provides *“‘'substantial-
ly increased confidence that such
devices are feasible.”

Problems with high-power uv/vi-
sible lascrs, however, lic in the
system optics, notably mirrors and
windows to control the beam.
“Pulses are so intense,” Heilmeier
points out, “that antireflection and
reflection-enhancement coatings are
frequently blown off with a single
laser pulse. If they are not, the
components may optically distort
and defocus the laser beam.” To
counter this, Darpa is accelerating a
materials program for diclectric-
enhanced mirrors, antireflection-
coated windows,” and other critical
optics.

Surveillance. To maintain the
U. S. lead over Soviet space-surveil-
lance technology, Darpa wants $52.9
million to push a variety of programs
using new applications of charge-
coupled devices, microprocessors,
and lightweight optics. To sort out

weak target signals, Heilmeier says
Darpa wants “tens of thousands™ of
ccp signal processors on a single
chip and integrated with ccp imag-
ers. “We call this concept ¢CD?” he
explains. The integration of signal-
detection and processing functions
on the same chip should enable
targets to be extracted from clutter
automatically, eliminating the cost
and dclay of using large ground-
based computers for clutter suppres-
sion. At the same time, Darpa is
developing new special filters to pass
specific target radiation characteris-
tics while blocking out natural back-
ground noise.

As for its proposed $25 million
investment in antisubmarine warfare
technology, Darpa cxpects a signifi-
cant return from its Project Seca-
guard, which attempts to define the
limits of occan acoustics and acous-
tic arrays. Scaguard is focusing on
large acoustic arrays, for usc as
hydrophones and for telemetry, de-
ployment, and mooring, and signal
processing, including the automatic
underwater scarch, detection, and
recognition of sounds. Darpa’s lead
acoustic research center to accel-
erate ASW signal-processing research
at Moffett Field, Calif., has real-
time access via satellite to several
operating Asw arrays. This is cou-
pled to a massive, real-time compu-
tational capability in lliac 1V, the
world’s largest computer. O

Communications

High-speed fax
meets proposed spec

The first high-speed digital facsimile
machine to meet international stan-
dards proposed for sub-minute fac-
simile transmissions came forth this
month from 3M Co. This represents
the first important step toward a
network of compatible fax machines
that could communicate quickly
throughout the world.

The 3M Co.’s machine, the
Express 9600, was developed by the
company's Information Manage-
ment department in St. Paul,

Electronics/ April 28, 1977



The Only

Full Performance

L lin
$30°° digital Pa"°

More than just a $39.00 Digital
Panel Meter, our new AN2570 Digital
Panel Instrument combines full per-
formance with low cost. It features a
full 3%: digit (1999 count) LED display
It offers accuracy of +0.05% of reading
+1 count, a bipolar differential input, a
built-in signal enhancement filter, anc
input protection of +300 volts DC or
AC RMS. Bias currentis a very low
50 picoamps, input resistance > 1000
megohms, range tempco is =35 ppm of
reading/°C, and the auto zero holds
zero drift to just +1uV/°C. Operating
temperature range is from —10°C to
+65°C. And, to add to its value, the
AN2570 has a low parts count, is ex-
tremely cool running, has a calculated
MBTF in excess of 100,000 hours, and a
24-manth warranty. But that’s just half
the story.

CUSTOMER

Burlington, MA
INTERFACE CENTERS

(617) 272-9450
Nortolk, VA
(804) 855-4241
Alexandria, VA
(703) 354-4330
Pittsburgh
(412) 731-5230
Dayton

(513) 435-2134

E.I.L. INSTRUMENTS
Baitimore Area

(301) 252-1260

Los Angeles

(213) 685-7020
Chicago Area

(312) 430-2292

You have the choice of either a
+1.999V or +199.9mV full scale input
range. Four power options are avail-
able, too. Degending on your applica-
tion you may choose either +5Vdc
+5% @ 170mA, +8Vdc to +28Vdc @
90mA, 110 Vac +20% @ 1.6 Watts, or
220 Vac +20% @ 1.6 Watts. Standard is
a DIN/NEMA high impact plastic case,
tut if you have an EMI/RFI problem,
you can order a metal case. To further
simplify installation, a rear screw-
terminal connector is available for
solderless connections. Also available
is alatched and buffered parallel BCD
outputoption fordriving long datalines.

And, when you get ready to hook
it up to the real world, the AN2570 has
provisions for that, too. Standard dis-
rlay and conversion control signals in-
clude HOLD, BLANK, DISPLAY TEST,
EOC, and OVERLOAD. Also standard
are such features as Automatic Zero,
Automatic Overrange Indicatior, Auto-
rmatic Polarity, 3 or 4 wire ratiometric
operation, and externally programmable
cecimal poinis.

mdianapolis

{317) 545-1373
North Kingstown, Rl
i401) 885-1773
TROTT
ZLECTRONICS
Clarence, NY

{716) 634-8500
Rochester, NY

:716) 473-8010

AMPOWER
ELECTRONIC
INSTRUMENT
Paterson, NJ Area
(201) 742-3215
Farmingdale, NY
(516) 752-1078

METERMASTER
Los Angeles
(213) 685-4340

strument

That's full performance! Can you
afford anything less for your $39.007?
For complete technical information and
off-the-shelf delivery, contact your
nearest Customer Interface Center, or
Analogic’s Marketing Department.
Analogic Corporation, Audubon Road,
Wakefield, Massachusetts 01880.
Telephone (617) 246-0300.

‘$39.00 each in 100°s (+5V unit)
Even less in larger quantities

ANALOGIC B
... The Digitizers

Palo Alto
(415) 968-0313
San Diego
(714) 560-4841
Chicago Area
(312) 593-8650
Garland, TX
(214) 271-5671
Phoenix, AZ
(602) 243-4111

CMP DISTRIBUTOR
Cetroit Area

(313) 477-7700
Cleveland

(216) 333-5650

THERMO ELECTRIC
(CANADA) LTD.
Brampton, Ontario
(416) 451-0813
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Minn. It sends a 300-word letter
about what fills up a standard type-
written page—in about 20 seconds
when transmitting at the unit's top
9,600-bit per second rate. It meets
the transmission standards proposed
by the CCITT (the multinational
Consultative Committee Interna-
tional Telephone and Telegraph)
based in Geneva. When approved,
the standards will tic down key spec-
ifications for high-speed fax.

The major arcas covered by the
standards arc: resolution (200 lines
per inch horizontal by 96 lines/in.
vertical with an option of 192 lines
vertical); signalling protocol (high-
level data-link control and redun-
dancy code); data compression to
speed transmission using Huffman
coding (an encoding scheme that
looks at a linc being scanned, evalu-
ates the amount of black and white
information it contains, and decides
on the best way to send it), and a
standard modem that data-commu-
nications ecquipment makers pro-
posed to CCITT.

Electronic mail. “By the ycar
1982, high-speed digital facsimile
systems will have become a reality in
many parts of the world, built
around a new generation of micro-
processor- and Lsi-implemented fac-
simile- and word-processing termi-
nals,” says Howard Anderson, presi-
dent of the Yankee Group, a consult-
ing and market rescarch firm in
Cambridge, Mass. “And thesc ter-
minals will be fast enough to usher
in ¢lectronic mail systems which, by
then, will be used by at least 35% of
the Fortune 500 companics.™ Even
more significant, Anderson contin-
ucs, is that the clectronic mail
systems operated by the individual
companies will also be connected to
those provided by the U.S. Postal
Service and other communications
common carriers.

The ¢cCITT proposed the facsimile
standards late last year. They are
circulating among the national
groups making up the organization
for their approval, a process that
could take several yecars. In the
meantime, other facsimile-machine
makers like 3M Co. are understood
to be developing units to meet specs
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News briefs

IBM introduces System /34

A low-cost distributed data processing system has been introduced by
International Business Machines Corp.'s General Systems division in Atlanta.
Called the System/34, the small computer system consists basically of a
central processing unit, disk storage of 8.6 megabytes, and a one-sided
diskette drive. It includes 32,768 words of main storage (made up of metal-
oxide-semiconductor integrated-circuit packages), with an access time of
600 nanoseconds, and a controller to allow attachment of up to eight display
stations or tabletop printers. Compatible with IBM's earlier stand-alone
System/32 small computer, the System/34 costs $34,700, with first
deliveries scheduled for January 1978. The computer's CPU contains
multiple microprocessors to support a portion of the supervisor program and
input/ output control, and controllers for driving specific 170 devices.

Microfair: the show will go on

Microfair International, the trade show set for Chicago next October that is
aimed at new and unsophisticated users of industrial microprocessors, will be
taken over from Wema, the electronics trade association, by the original
promoter and owner of the show name—Golden Gate Enterprises Inc.,
Sunnyvale, Calif. Wema decided to drop its sponsorship, after investing some
$15,000 in preparations, when five major members of its semiconductor
device group formed the Semiconductor Industries Association and said they
would not participate [ Electronics, April 14, p. 50]. Bill Hickey, vice president
at Golden Gate, says he has 20 companies already signed up and hopes to
enlist some top Japanese microprocessor makers and users.

Sperry gets $50 million for fire control

Sperry Rand Corp.’s Sperry division in Great Neck, N.Y., has received a U. S.
Navy contract valued in excess of $50 million for a new lightweight gun and
missile radar fire-control system. The MK-92, as the system is called, permits
a ship to respond swiftly to airborne or surface threats with either its gun
battery or its defensive missiles.

McLucas, former FAA chief, named Comsat General president

John L. McLucas, former Federal Aviation Administration chief, has been
named president and a board member of Comsat General Corp., Washing-
ton, succeeding John A. Johnson, who moves up to board chairman and
chief executive. Johnson takes his new post from Joseph V. Charyk,
president of Comsat General's parent, Communications Satellite Corp., who
will now serve as chairman of the subsidiary’s executive committee. McLucas
headed the FAA under President Ford, holding the post from 1975 untit this
month. Earlier he was secretary of the Air Force (1973-75).

Two RCA European units fined for unlicensed exports

Two RCA Corp. subsidiaries in England and Belgium have been fined $7,500
for illegal re-exports of U. S. avionics and semiconductors to Czechoslovakia
and Yugoslavia, according to the Commerce Department. The shipments did
not affect U. S. security, the Government says, noting that RCA itself volun-
tarily reported the failure to get the required U. S. authorization on learning
that RCA Ltd., Sunbury-on-Thames, and RCA S. A., Liege, inadvertently
made the shipments without the licenses required.

Motorola sources Mostek microprocessor

Motorola Semiconductor has agreed to second-source Mostek Corp.'s
MK 3870 microprocessor (see p. 135), making the Mostek single-chip
version of Fairchild’'s F8 microprocessor the first one-chip computer with an
alternate source. The agreement allows Motorola access to Mostek masks
and technology and brings Motorola's strengths in the industrial control and
automotive markets to the Mostek part. Earlier, Motorola had negotiated a
similar arrangement with Fairchild for the F8 family; now it will not bring the
Fairchild multi-chip F8 versions to market.

l
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COMPARE THE TOP-RATED
4Y2-DIGIT DMMs.

Put these three 4V2-digit multimeters side-by-
side and you’ll want the Keithley 172.

The 172 gives you superior accuracy, resolu-
tion and convenience with no compromise—at

acompetitive price.

If you want more evidence, send for our

The Keithley 172 rates best—not on every factor,
but on most.

If you want hands-on proof, put our 172 side-by-
side with the Fluke 8600A, HP 3465A, or any other
42-digit DMM. The Keithley will stand alone.

Check the chart below or make your own com-

detailed “Comparative Guide to 4V2-digit DMMs’’ parison, you'll pick the Keithley 172.
Fluke 8600A

HP 3465A

Keithley 172

-
Fluke 8600A HP 3465A Keithley 172
Functions & Ranging:
dcVv Auto/Manual Manual Auto/Manual
acVv Auto/Manual Manual Auto/Manual
dcl Manual Manual Auto/Manual
acl Manual Manual Auto/Manual
ohms Auto/Manual Manual Auto/Manual
Basic Accuracy +0.02% reading +0.02% reading +0.01% reading
(dc volts @ 25°C ambient) + 1digit + 1digit + 1digit
Full Range Display (Counts) 19999 19999 29999
HI/LO Ohms No No Yes
Ohms Configuration 2 terminals 2 terminals 2 0r 4 terminals
Lighted Function Indicator No No Yes
Price $549 $510 $525

Comparison based on manufacturers' published specifications. Prices are domestic U.S. for ac line-operated instruments.

It’s easy to make your own comparison. Use coupon. Or call (216) 248-0400.
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i KEITHLEY INSTRUMENTS, 28775 Aurora Road, Cleveland, Ohio 44139,
In Europe: D-8000 Miinchen 70, Heiglhofstrasse 5, West Germany (089) 7144065.

The measurement engineers.

L-__--------------------

l Send specs on the Keithley 172. I'll make my own comparison. ]
l Send "Comparative Guide to 4%2-digit DMMs.” | need more proof. | , cucero

I Bring in a Keithley 172 so | can make a side-by-side comparison. ™~ ~
I Name - - Title ﬁﬁ

| Company R _

B Address

I City _ . State. Zip

| Phone

------J
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People are
beginning
to see
thelight...

Corning is helping
them do it!

Today, compact electronic
panels are being used to
display alphanumeric infor-
mation on auto dashboards,
airplane cockpits, POS

-

terminals, and in many other
areas where CRT's were

Problem: The numbers and
characters must be clearly
visible from a wide viewing
angle under a variety of
lighting conditions.

Corning FOTOFORM* Opal, a
glass-ceramic, helped solve
the problem.

FOTOFORM materials can be
chemically machined to
produce holes and channels

used. The round gas cells
had straight, high walls that
Iimited the viewing angie to
about B0". Light reflections
from these walls limited the
contrast needed for good
viewing in ambient light
greater than 50 footcandles.

The FOTOFORM Opal cell
sheet consists of
rectangular holes separated
by angular walls. This
configuration results in a
120 viewing angle. [n

addition, FOTOFORM

Opal glass-ceramic

T il

Circle 38 on reader service card

of almost any size and
shape, with precise
tolerances of +0.0017 inch.
And they have excellent
electrical properties.
Engineers at the Electronic
Components Qivision of
Burroughs Corporation took
advantage of these charac
teristics to produce the new
Self-Scan® panel displays.

Previously, a white material
with limited machinability was

Is dark in color which
improves the contrast of the
display

Result: The information
displayed on the Self-Scan
panel is clear and sharp
through a wide range of
lighting conditions

At Corning, we can
shape your ideas

For details about this
application, and more
information about
FOTOFORM and
FOTOCERAM materials
phione or write:

Fotoform Products Group

S .
MH ng Llass

rning, New York 1483(

anr ] 874-8583

CORNING

1
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they fecl will be in the final version.

Others. Except for 3M, only Rapi-
fax Corp., Fairfield, N. J., markets a
sub-minute facsimile machine,
which it introduced a few years ago.
In addition, Kousai Denshin Denwa
Co. of Tokyo recently demonstrated
a unit called Quick-fax. However,
neither machine, both developed in
Japan, was designed to meet the
proposed standards.

In these digital fax systems, mate-
rial is scanned using solid-state light
sensors composed of phototransistors
or charge-coupled devices. Unlike
the slower analog fax approach that
can reproduce gray scale, the digital
approach only senses black and
white content in the interest of
speed.

A data-compression scheme elimi-
nates redundant information and the
bit stream that results is sent to a
modem. With amplitude- and phase-
modulation techniques. the informa-
tion goes out over voice-grade tele-
phone lines.

In addition to the transmission
rate of 20 s per page at 9,600 b/s,
the Express 9600 nceds an initial 15-
or 20-s “‘electronic handshaking”
period to set up the transmission.
The unit’s line-quality checking cir-
cuitry automatically adjusts trans-

B 144

Speedy. Digital fax from 3M Co. sends a
page in 20 seconds, doubles as a copier
when not transmitting or receiving.

mission speed (9,600 b/s, 7,200 b/s,
4.800 b/s, and 2,400 b/s) to assure
acceptable quality under varying line
conditions. The unit is a floor
console measuring 38 in. high, 36 in.
wide, and 22 in. deep and weighing
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325 pounds. It will lease for $295 a
month with additional charges de-
pending upon usc. It can also func-
tion as a standard office copier.  [J

__l;ackaging & _productibn—

How to make a case
out of circuit boards

Why can't printed-circuit boards,
the primary building blocks of clec-
tronic cquipment, serve a structural
purpose, as well as carry the
components and printed wiring?
They can—if they are made of the
right material —says Chomerics Inc.,
a small manufacturer of conductive
elastomers and keyboards for cal-
culators and tone-signaling tele-
phones.

That right material may be poly-
sulfone, a durable general-purpose
plastic used in the electronics indus-
tries for such things as connectors,
integrated-circuit carriers, and coil
bobbins, says Richard Seeger, oper-
ations vice president of the Woburn,
Mass., firm.

Keyboard. Sceger’s engineers have
used polysulfone in the telephone
keyboard shown in the photograph
on page 40. lts holes, posts, and
connector housing are molded when
the board is shaped. Such molded-in
features, Seeger points out, led to
casier and cheaper board manufac-
ture. For example, with holes
already in place, expensive drilling
and routing operations used on
conventional laminated boards of
glass cpoxy or glass polyester are
eliminated. So arec the scparate
assembly steps that would otherwise
be needed for adding hardware like
connectors and mounting posts.

Off in the future, Chomerics’
work might lead to cases and circuit
boards molded in one piece for such
things as calculators and instru-
ments, Seeger says. Printed-circuit
conductors could either be additively
plated onto the polysulfone or, more
simply, screened on with conductive
inks. Adding circuitry should not be
dithcult. For example, instrument-
maker Tektronix Inc. in Beaverton,

MATERIALS
TO SHAPE
YOUR IDEAS

FOTOFORM?® Glass and
FOTOCERAM" Glass-ceramic

These materials are rigid, strong,
dimensionally stable and chemi-
cally inert. They have excellent
electrical and physical proper-
ties. And we can precision-etch
them with intricate and accurate
outlines, holes, slots or cavities of
almost any size and shape.

FOTOFORM Opal Glass-ceramic with
variety of slots as small as .007”

CORINING

FOTOFORM Glass with .005"” square
holes on .012” centers

FOTOFORMI SLASS

FOTOCERAM
Glass-ceramic
.050” thick with
American flag
pattern etched
.022” deep

FOTOCERAM
Glass-ceramic
with variety of
holes and slots
as small as .007”

(]
r
»
1]
[
0
m
b
>
z
0

FOTOFORM and FOTOCERAM
materials are being used to solve
design probiems for such applica-
tions as: Cell sheets for gas dis-
charge displays, substrates, mag-
netic recording head pads, fluidic
devices, impact and non-impact
print heads, and assembly jigs.
Chances are they can solve a
problem for you. E-477

Fotoform Products Group
Corning Glass Works, Corning, N.Y. 14830

CORNING

Circle 39 on reader service card 39
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Molded keyboard. Chomerics molds holes,
posts and connector housirig in keyboard
made of polysulfone. Flexible-circuit keys are
attached to connector pins (r.ght}). The back
of a similar board is at left

Orc.. is additively plating conductors
onto polysulfone circuit boards it is
using in high-frequency equipment
because of the matcerial's low diclee-
tric constant.

In the Chomeries assembly. 4
folded flexible circunt with the
pattern for a short-kev-travel kev-
board is fastened to one side of the
board. shown at the right, by pins
pushed through the moided connce-
tor and soldered in place. A five-
second solder bath at 430 | fixes the
pins to the flexible cireuit’s conduc-
tors. Seeger points out that polysul-
fone can take this extremelv hot
temperature for a short period.
although that point is considerably
above its 345 F heat-dellection tem-
perature where the marerial begins
to droop.

Better properties. Overall, polysul-
fone has excellent eleetrical proper-
ties, and its low diclectric constant is
combined with a low dissipation
factor. Unlike conventional board
materials. polysulfone maintains
these properties over a wide temper-
ature/frequency range. It also has
high resistance to moisture, on a par
with the moisture resistance of o
“quality” epoxy-glass board.

Chomeries has also been experi-
menting  with screening  thick-film
conductive inks onto a polysulfone
board. Sceger savs he has had good
luck with it. adding that the screened
patterns have a higher peel strength
than on the glass-polvester boards he
has also used.

40
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GENERAL INSTRUMENT

CALCULATORS
i | ov 9V LED 15V
FUNCTION DESCRIPTION 9V LED FLUOR. {OIRECT} FLUOR. 15V LED 1
8 DIGIT 4 functions and percent key. C-683 CF-683 C-683D CF-583 C-583
BASIC 4 functions, percent key, one-key or multi-key memory. C-685 CF-$8% C-685D CF-585 C-585
4 functions, percent key, x2, /x, 1/x, +/-, one-key or multi-key memory, } 3 i}
8 DIGIT choice of 20 to 29 keys. ST ) SR
ALGEBRA 4 functions, percent key, X2, /X, 1/x, +/-, one-key or multi-key memory,
brackets, inch-centimeter conversion, choice of 24 to 30 keys. CF-689 C-689D = CF-689HV -
4 functions and percent key. CF-593 C-593
QB[/)\'S?g 4 functions, percent key, one-key memory. CF-594 C-594
| 4 functions, percent key, muiti-key memory. CF-595 C-595
Basic 4 functions, scientific notation, sin, cos, tan, arc sin, arc cos, arc tan, memory, square root, pi, natural CF-596 C-596
logs, 1/x, eX, memory exchange, degrees and radians, exponent range + 99, choice of 19 to 35 keys.
9 DIGIT All the above plus: 0 o0 i X igi
plus: 0 to 10 degree trig range, logqq, YX. extended digit accuracy of
SCIENTIFIC trancendentals, choice of 21 to 38 keys. CF-598 C-598
Ali the above plus: two levels of parenthesis, x2, %, +/-, choice of 24 to 41 keys. CF-599 C-599
PART
FUNCTION OESCRIPTION NUMBER PACKAGE FEATURES
Basic 4 functions and percent, automatic constant in multiply and
8 DIGIT divide, repeat add/subtract, decimal select mode, and other e
PRINTING features. Interfaces with the Olivetti Pu1100 dot matrix printer AL IEIE Accumulator and 4 key memory
Option for use with thermal printing version of Pu1100.
Basic 4 functions and percent, automatic constant in multiply and C-717 Accumulator and Grand Total
12 DIGIT divide, repeat add/subtract, decimal select mode, memory-in-use C-717X Memories.
PRINTING indicator, rounding options, non-add (#)/date key, and other 40 DIP
features. interfaces with the Shinshu Seiki Mode! 310 c-718 Accumulator, item counter, and
uh impact printer. four-key independent memory.
PRINTER- Adds display capability to the C-717X and C-718 printing R
DISPLAY calculator circuits. ¢-ns sspip | FOr both LED
| INTERFACE e o - = and flourescent displays.
N Adds display capability to the C-716 printing calculator circuit. *C-720
*For Future Release.
CLC 3
PART FLASHING ZERO 50/60 Hz
FUNCTION DESCRIPTION NUMBER OISPLAY TYPE SECONDS BLANKING ~ OPERATION = PACKAGE FEATURES
7-SEGMENT < Direct fluorescent
AY-5-1200A | ¢/ JORESCENT v v 24DIP | Gisplay drive.
7-SEGMENT Direct flourescent
AY-5-1202A | | GURESCENT Z 4l v 24DIP | yisplay drive.
12/24 hour BCD See AY-5-8320
 elielhs clock £y-5:12034 OUTPUTS o bk 24IDIP {3 circuit.
7-SEGMENT Direct fluorescent
AY-5-1204A | £ UORESCENT v ol 24DIP | Gisplay drive.
BCD OR Zero blanking in
AY-5-1224A | 7 SEGMENT LED ¥ v 16DIP | 32 hour mode only.
7-SEGMENT Snooze alarm, individ-
12 hour clock, | <3900 PLASMA = f o 40DIP |3l digit drive.
24 hour alarm 7-SEGMENT Snooze alarm, individ-
4 DIGIT (LSS LED v v v WOIP | al digit drive.
WITH ALARM 7-SEGMENT Snooze alarm,
12/24 hour CK3z00 PLASMA C~ =z ¢ 28DIP | 4 plexed digits.
clock, 24 hour 7 SEGNENT s :
alarm . nooze alarm
CK3200 LED v - < 28 DIP duplexed digits
Snooze alarm, du-
12/24 hour ATy
4 DIGIT 7-SEGMENT ptexed digits, sleep-
CLOCK RADIO | ©lock, 24 hour | CK3300 LED 4 of " 280IP fimer, timeswitch, bat-
ElEl tery standby capability
4 DIGIT - Operates directly from a
AUTOMOBILE 12 hour CK3500 Y SELGE"[")ENT CFJE‘JT‘.‘L 28 DIP | 358MHz TV crystal. Direct
CLOCK oc drive of LED display.
DESCRIPTION PART OESCRIPTION PART
FUNCTION [SEE ABOVE) NUMBER FEATURES FUNCTION (SEE ABOVE) NUMBER FEATURES
as C-683D | M-683 4 DIGIT .
RANLE Self-contained module CLOCK Same as CK3400 ~M-3400 Self-contained module
Same as C-6850 M-685 which requires only the which requires only the
CALBC?JILGATToR addition of a keyboard CL(;C[?J%(I/IDIO Same as CK3300 | M-3300  addition of switches and a
Same as C-687D | M-687 and battery to produce a power source to produce
working calculator. 4 DIGIT a working clock.
Same as C-689D | M-689 AUTO CLOCK Same as CK3500 M-3500
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RADIO
FUNCTION __DESCRIPTION
Fggaziggy Counts & displays MW, SW. and VHF
DISPLAY frequencies
r FREQUENCY

‘COUNTER/DISPLAY Counts & displays AM/FM frequencies

WITH 4 DIGIT { with a 12 hour clock
L CLOCK
Control circuit. accepts inputs to con-
STEREOMEGA®’ trol and program .system
| PHASE LOCK LOOP | Memory circuit: see ER 1400 EAROM
WEW|' DIGITAL TUNING | description on page 9
SYSTEM Clock circuit supplements the con-
L trol circuit to provide time display
FUNCTION 114 OESCRIPTION I
Control circuit: accepts keyboard/re-
mote inputs to control and
| program system.
Display circuit: displays selected
OMEGA®: channel number.
82 CHANNEL D/A converter circuit: converts output
DIGITAL TUNING | to coarse and fine tune outputs.
SYSTEM Memory circuit: see ER 1400 EAROM
description on Pg. 9
Optional channel selector interface
circuit: permits preset favorite
- _| channel selection. -
Control circuit accepts direct/remote
ECONOMEGA® [ Inputs to control/program system
16 CHANNEL D/A converter circuit. converts output
DIGITAL to coarse and fine tune outputs
TUNING SYSTEM | e mory circuit: see ER 1400 EAROM
description on Pg. 9
. Control/memory circuit: accepts
® .
{ ECZC())NCCO)-IAZE\I?\I};L o direct/remote inputs to control/
ogram system.
NEW| DIGITAL WA S
TUNING SYSTEM | D/A converter circuit: converts output
to coarse and fine tune outputs
Various circuits in series to display
channel numbers on TV screen with
ON-SCREEN some additionally featuring either
CHANNEL/TIME separate or simultaneous time dis-
DISPLAY S’ERIES play. Selection of display position
| on screen, automatic disptay recall,
BCD time inputs (see AY-5-1203A
clock circuit).
ON-SCREEN Provides an electronic on-screen tun-
WEW|

TUNING SCALE | ing scale for varactor tuned TV sets.

REMOTE CONTROL

_FUNCTION

R/C SYSTEM I

DESCRIPTION

30 Channel Transmitter

30 Channei Receivers

23 Channel Transmitters
R/C SYSTEM I

31/63 Channel Receiver

30 Channel Transmitter
R/C SYSTEM T
16 Channel Receivers

PART
_ NUMBER

AY-5-8100
AY-5-8102
AY-5-8110
AY-5-8112
AY-3-8115
ER 1400

*AY-3-8116

AM/MW/SW

IF OFFSET

460KHz

455KHz

262 5KHz

455KHz

455KHz

‘For Future Release

PART
NUMBER

T-1001

T-1101

MEM 4956

ER 1400

T-1201

AY-3-8203

MEM 4856

ER 1400

*AY-5-8290

MEM 4956

AY-5-8300
AY-5-8301
AY-5-8310
AY-5-8311
AY-5-8320
AY-5-8321
AY-5-8322
AY-5-8324

AY-3-8330

POWER
_ SUPPLIES

+12. GND

+12, GND

VREF.
+12. GND

<12, -24

+12, GND

+12, GND

VREF,
+12, GND

+12.-24
+17, GND, -20
VREF
012.7G7NVD
+17. GND

-12. GND
+17, GND
+12, GND
+13, GND
+13, GND

+12. GND

‘For Future Release

PART
NUMBER

SAA 1024
SAA 1025-01
SAA 1025-02

AY-5-8410

AY-5-8411

AY-5-8420

AY-5-8450

AY-5-8460
AY-5-8461

POWER
SUPPLIES

9V BATTERY

+18, GND

+15, GND
9V BATTERY
“15, GND

9V BATTERY

+12. GND, -6

FM/VHF
IF OFFSET

10.7MHz

PROGRAM-
MABLE

10.7MHz

PACKAGE

40 DIP
40 DIP

14 DIP

BTO
40 DIP

40 DIP
14 DIP

BTO

40 DIP

14 OIP

14 DIP

24 DIP

16 DIP

POWER
SUPPLIES ' PACKAGE FEATURES
4, digit display: MW 2999KHz,
SW 29.995MHz, VHF
GND. 17 | 28DIP ' 599 95MHz, 0 to 99 FM channel
indication {European standard),
1 e - -
Easy time set controls, low
+10 to +16. 28 DIP power consumption, on-chip
GND D intenstty control. Clock
functions down to +5v
"OG‘SIS‘G 10 DIP
Tune up. tune down; search
p local, distant, sterec only;
S, 8§70 scanning mode; pre-program
+5 10 +16, T 10 favorite stations (SAM/5FM)
GND

*STEREOMEGA 1s a trademark of General instrument Corp

FEATURES

Scan mode or search mode may aiso be selected.

Decodes and drives BCD or LED displays
14 bit accuracy for precise varactor tuning.

100 x 14 bit memory

Up to 20 channels; pre-set and/or customer selection

16 programs, 14 bit accuracy with coarse and fine tune.
14 bit accuracy for precise varactor tuning

100 x 14 bit memory

Contains both control logic and EAROM memory in a
single chip; 20 programs

14 bit accuracy for precise varactor tuning

Channels 0-15
Channels 1-16

Channels 0-15 or 00-99 or time

Channels 1-16 and/or time. Upper right screen display

Channels 1-16 and/or time. Lower center screen display.

4 bands, mask programmable band or channei number
| display, mask programmable display positions.

“OMEGA & ECONOMEGA are trademarks of General Instrument Corp

PACKAGE
16 DIP

16 DIP

18 DIP
14 DIP

16 DIP

18 DIP

FEATURES

30 ultrasonic control channels, 34-44KHz. Utitizes a
4.4MHz TV crystal for accuracy

Power on/off output, 16 TV channel selection (& 5 spares),
| 3 analog outputs (8 functions).

23 channels, either local control at receiver or remote control

5 or 6 bit modes, error-detection.
30 uitrasonic control frequencies, interfaces directly with
a 5x6 matrix keyboard.

Interfaces directly with OMEGA 10 digit keyboard inputs
| plus on/off, recall, 2 analog controls (4 functions)
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GIMINI TV GAMES

The General Instrument game repertoire offers game manufacturers a
choice of approaches to the marketplace: GIMINI dedicated game
chips and the GIMINI cassette programmable game set.

The dedicated game chips for 1977 include achoice of Ball and Paddle
games with true game rules, realistic courts, and individual player
identification. The Battle game offers ail the thrills and excitement of its
popular arcade big brother.

The programmable game set based on a variant of GI's CP1600, an
advanced 16-bit single chip microprocessor, provides maximum

flexibility in implementing a programmable system. The game
"program” ROM, which can be incorporated in a cassette, connects
directly to the system address and data busses. With this
ROM/cassette approach, a library of game ROMs can be developed
encompassing a multitude of game families.

Additionally, since the heart of the programmable system is based on
the powerful 16-bit CP1600 microprocessor, expanded capabilities
beyond a "game” function are possible — including home interactive
teaching systems, data storage and retrieval systems...in effect, a true
“home computer.”

DEDICATED TV GAMES

- - _— —
l PART LINE
FUNCTION OESCRIPTION GAMES NUMBER STANDARD | PACKAGE FEATURES
Tennis
Six selectabl f Soccer AY-3-8500 625 Automatic on-screen scoring. Sound
BALL & "‘I S ec' e gar}::s err or;e Squash 28 DIp | generation (hit, boundary, score)
PADDLE I ks W|° players, with vertica Practice Selectable paddle size, ball speed,
paddle motion. Rifle Game ] | AY-3-8500-1 525 rebound angles.
Rifle Game I i
Tennis
) ST AY-3-8550 625 All features of_ the AY-3-8500/8_500-1
BALL & Six selectable games for one Squash with the addition ot full two-axis
PADOLE IA or two players, with horizontal Practice 28 DIP player motion, color-coding of score
and vertical paddle motion Rifle Game 1 AY-3-8550-1 525 and plaxer,Pandt_" hit" and “miss |
Rifle Game I scoring in Practice game.
Converts the black & white Colors of the background and paddle
COLOR video outputs of either the outputs are selectively changed dir-
\N‘ ONVERTER I AY-3-8500-1 or AY-3-8550-1 AY-3-8515-1 525 16 DIP | ectly by the “game select™ inputs
c to a single color composite Also provides, as an output, a
video signal. 2.045MHz clock for the game circuit
Tennis Automatic on-screen scoring. Sound
Hockey A generation (hit, boundary. score)
Soccer Ea25500 £2S Selectable paddie size, (individually |
BALL & Eight selectable games for one  Squash selectable for each player), ball
PADDLE O or two players, with horizontal Practice 28 DIP speed, rebound angles Full two-axis
and vertical player motion Gridball player motion. Color-coding of score
Basketball and player Realistic bail service and
Basketball 00 = scoring. Flashing score as “end of
Practice game"” indication.
- Colors of the background and paddie
Converts to the black & white outputs are selectively changed dir-
COLOR video outputs of the R ectly by the "game select” inputs.
W CONVERTERT | AY-3-8600-1 to a single color AY-3-8615-1 525 24DIP | Also provides. as an output, a bul-
composite video signal fered 3.579MHz clock for the game
circuit.
A two player “tank battle’ Y-3-8700 625 The on-screen “battlefield” includes ?
\ game where each player has a ANLSST anti-tank barricades and exploding {
BATTLE 1 completely steerable tank with | Tank Battle 28 DIP mines to retard each tank's progress
forward and reverse speed AY-3-8700-1 525 Uniimited ammunition to a scoring

control and a firing button. limit of 31 "hits.”

|
CASSETTE PROGRAMMABLE TV GAMES

PART
‘ FUNCTION DESCRIPTION GAMES NUMBER PACKAGE FEATURES
A variant of the GI CP1600 microprocessor, the
CP 1601-G is 16-bit unit utilizing 8 general pur-
A <19 ell~ pose registers for fast and efficient processing of
all game data.
hi t id .
tThr:zeb(;g:Asl?:)lrca Lr’s;f-p?:;;r:? The "program” ROM organized as 2048 x 10 I
med game series for up to User game RO-3-20480 40 ODIP contains all'game “rgles”., symbol locations, |
eight players and featuring: up = design for color, velocity and direction data
to eight user-controlled such as: AY-3-8900 The "STIC", Standard Interface Chip, provides
_ GIMINI® moving objects, 64 selectable | Ball & Paddle, oip | the video signals including sync and blanking and
W PROGRAMMABLE | moving objects, up to 240 Aggression, 40 OI the manipulation and interaction of all graphics
GAME SET programmable background (Riamblmg, AY-3-8900-1 data in a non-interlaced pattern for the TV.
[ tions, movable back- acing, n -
gorf)irl::j fieldo;nd display in etc. The “graphics” ROM organized as 2048 x 8, con-
up to six colors plus black and RO-3-9316A 24 DIP tanqs a series of 8 x 8 dot matrices for a large
| white variety of game symbols, background/field
' data, and 64 alpha-numeric characters.
i The "working” memory during game operation
RAM 24 DIP A total of five 256 x 4 RAMs are required for a

combined 256 x 12 and 256 x 8 memory
complement.

*GIMINIis a trademark of General Instrument Corp.
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MOSFET TRANSISTORS
ek . ket 3

V[BR)DSS V[BR)GSS 1Dss 1GSSF VGS(thl roSfon) Yis Ciss Crss
‘ PART VOLTS VOLTS nA nA VOLTS OHMS MHO pF pF
| TYPE NUMBER MIN. MIN. TYP. TYP__ MIN/MAX. TYP. TYP. TYP. TYP. CASE
MEMB06 -40 -40 -1.0 -0.1pA -2/-5.5 150 2.800 4.5 1.0 TO-72
P-CHANNEL MEMB807 -40 -40 -05 01 -2/-55 150 2,800 45 10 TO-72
l ENH*"*MNCEMENT MEM817 -5 200 01  -005pA | -25/-65 150 2,000 35 1.2 TO-72
ODE 3N183 -25 -25 =20 -0.3 2/-6 50 9.000 150 10.0 TO-72
V(BRIDSS I6SSF VGS(th) rDS{on) Yis Cas Crss Yis |ve1s-vezs|
J PART VOLTS nA VOLTS OHMS MHO pF pF RATIO mV
TYPE _ NUMBER MIN. TYP. MIN/MAX. TYP. TYP. TYP. TYP. TYP. TYP. CASE
MEMS50C -25 -0.2 -3/-6 250 800 2.0 2.0 0.8 100 TO-77
Déﬁﬁ:&%?&';ﬂ? MEMSS1C | -25 1pA 3.6 250 750 15 15 0.85 70 TO-77
MODE MEM954 -30 -0.03 -2/-5 100 1000 2.0 1.5 0.95 50 TO-77
| MEM955 -35 -0.02pA -2 -5 100 1000 2.0 1.5 0.95 50 TO-77
BVDSS V(BRIGSS Inss IGSSF ID[on) VGS(th) rDS(on) Yis Ciss Crss
PART MIN. VOLTS nA nA mA VOLTS OHMS MHO pF pF
TYPE NUMBER VOLTS MIN. TYP. TYP. TYP. MIN/MAX. TYP. TYP. TYP. TYP. CASE
N-CHANNEL MEMS562 +20 30 1 1pA 15 054 150 2,500 3 0.3 TO-72
ENHANCEMENT MEM711 +25 30 1 0.1 40 0515 50 3.000 4.5 0.5 TO-72
MODE 3N177 +20 30 8 50pA 15 1/3.5 300 1,500 5 0.5 TO-72
- - : o3 :
V{BRIDS ~ V[BRIGIS ' V(BRIG2S  loss  16SS  VGS[off) r0S(on) Yis Ciss Crss ' fps NF
PART VOLTS VOLTS VOLTS mA nA VOLTS OHMS MHO pF pF d8 dB
TYPE NUMBER MIN. MIN. MiN. TYP. | TYP. MAX. TYP. TYP. TYP. TYP. TYP. TYP. CASE
MEMS557 +20 10 5 63} -4 200 10.000 & 032 18 25 TO-72
MEM616 +25 6 6 10 20 -4 18.000 54 02 18 30! TO-72
i MEM636 .20 6 6 15 | 50 4 16000 = 6 02 22 | 35| Plastic
MODE MEM655 +20 6 4 10 -4 30 10,000 4 032] 22 25| TO-72
MEM670 +20 100 &) .05pA -4 2.000 2 0.3 — TO-72
MEM680 +25 6 4/30 50 -4 18.000 5.4 0.2 21 25 TO-72
PART MAXIMUM POWER
FUNCTION OESCRIPTION NUMBER FREQUENCY SUPPLIES PACKAGE FEATURES
CRAEAL 1o M 12, GND 16 DIP  250KHz mini f
*12, z minimum frequenc
pMESIER AY-1-0212A 2.5 MHz a Y
AN N Generates a complete octave
GENERATOR/ O e e e’ AY-3-0214 12 outputs, 50% duty cycle
TOP OCTAVE | Of musicalirequencies AY-3-021 45MHz | +10 to +16, GND P13 50% d |
GENERATOR -3-0215 S5MHz to .G 16 D outputs, o duty cycle
L ) AY-3-0216 13 outputs, 30% duty cycle
LATCHING Establishes priority level of 13 Stackable for expanded latching
NETWORK latch inputs/outputs AY-1-1313 20KHz GND. -12. -27 40 DIP priority function
RHYTHM Generates 6 rhythms, drives 8 Resets for coupling chords to rhythm
GENERATOR instruments A e g (D), =il 18DIP 35 peat pattern. Mask programmable
CHORD Produces major, minor, 7th B Mixed outputs, sustain, top key
GENERATOR chords, walking bass AY-5-13175 50KHz GND, -15 40DIP priority
PIANO Electronically simulates piano 12 keys per unit, loudness propor-
KEYBOARD operation and sound (NEEKFY GND. -10. -27 40DIP  ional to key press velocity
4 stage AY-1-5051 1MHz GND, -13, -27 10 TO Arranged 2 ¢+ 1 + 1
5 stage AY-1-6721/5 1MHz GND. -13, -27 10 TO Arranged 3 + 2
[ AY-1-6721/6 1MHz GND, -13, -27 1270 Arranged 3 + 2 + 1
6 stage AY-1-1006 S0KHz GND, -12. -27 14 DIP Arranged 3 + 2 + 1
F%‘fagégg\’ AY-1-2006 50KHz | GND.-12,-27 14DIP  Arranged2+2 + 1+ 1
l 7 stage AY-1-5050 1MHz GND, -13, -27 14 DIP Arranged 3 + 2 + 1 + 1
‘ & AY-1-1007B 50KHz GND, -12, -27 14 DIP Arranged 3 + 2 + 1 + 1, power-on reset
Operation is a function o° . . -
6 |« .
gOleLter/Divider AY-9-1000 current through a resistor 186 TDOIP gry;‘tﬁaléBC;‘scztllatzor nonrp;t. divide
| from Ve to Injection input | yer et '
APPLIANCES
r
PART POWER
) FUNCTION OESCRIPTION NUMBER SUPPLIES PACKAGE FEATURES
AY-5-1230 28 DIP = 8
Hz input (50 or 60Hz on AY-5-1231), BCD or
24 hour programmable repeat-  Avy-5-1231 40 DIP ; h h
CLOCK TIMER able on/off time switch with GND 7-segment direct flqorescent dlsp_lay drive
4 digit clock AY-5-1232 12to -18 28 DIP outputs, zero blanking, 24 hour display (12
or 24 hour on AY-5-1231)
AY-5-1233 28 DIP
Appliance timer with clock *AY-5-1250 Two timed outputs (3 on the AY-5-1251),
NEW | COOKER TIMER Full control of “start” time. +9. GND 28 DIP “minute minder" feature. 12/24 hour system,
- | “stop” time, or "duration’ *AY-5-1251 temperature setting on AY-5-1251
A coin memory. credit accumu- . S
W COINBOX f A e GND. Seven different coin inputs, credit and
NE CIRCUIT lator for use in coin-operated AY-1-8622 12 27 40 DIP e (e

equipment.

‘FarFururerfelease



GENERAL INSTRUMENT

PART POWER T
_ FUNCTION DESCRIPTION _IIUMHER - SUPPLIES  PACKAGE - - F'EEI'_URES
AY-5-9100
: PUSH BUTTON AY-5-9106 18 DIP )
| TELEPHONE Converts push buttoninput | ay.5.9119 SEE DATA Programmabrlg timing, one-call memory. Optional redial and access
DIALLER to rotary dial pulses SHEET pause capability (except on AY-5-9118).
CIRCUIT AY-5-8118 14 DiP
o o - AY-5-9120 18 DIP
REPERTORY Stores ten telephone AY-5-9200 SEE DATA 16 DIP Complements AY-5-9100 to enable storage of up to ten 22-digit
DIALLER numbers SHEET telephone numbers. Stackable.
COINBOX Controls the operation of ey SEE DATA . o - ) - S
CIRCUIT a standard pay telephone. AY-5-9300 SHEET 24 DIP Up to 3 coin denominations recognized, 16 selectable coin ratios.
DUAL TONE AY-3-9400 +5 GND 14 DIP With a low cost ceramic resonator, generates 12 tone pairs
MULTI- Generates DTMF/tone AY-3-9401 -
FREQUENCY telephone frequencies. +5, GND 16 DIP | Same as AY-3-9400 but generates 16 tone pairs ‘or data transmission. |
GENERATOR AY-3-9410
— A i = (- E— —— N
C-MOS Generates 2-phase clocks SEE DATA 14DIP | Generates 2-phase clocks for AY-5-9100 & AY-5-8200
GENERATOR from a single power supply. 59500 SHEET | 2 B2
MULTH- Detects and converts GND
FREQUENCY  DTMF/tone telephone Agé%'?;go .85 17 = 28/40DIP | Choice of output codes: 4 bit, 1 of 16, 2 of 8, binary,
RECEIVER frequencies. custom programmable.
. - — _— ) — e — . — =
PART |
| FUNCTION NUMBER ) DESCRIPTION - "
The ACF 7032C and the ACF 7092C filters are low cost devices which can be used to generate any filter response. Low pass, Band)T
UNIVERSAL ACF 7032C Pass. Band Rejection, High pass, and All pass filter responses are available by means of external connections. The design
ACTIVE FILTER ACF 7092C provides for independent control of Frequency, Q, and Amplifier Gain, and is usable throughout the frequency range of 10Hz
to 10KHz.
The ACF 7110C filter provides for low pass filtering of speech frequencies while attenuating the 3825Hz signaling frequency W
3825Hz LPF ACF 7110C  to a minimum attenuation of 43dB. The reference 1.0KHz gain of thus filter is 0dB with a maximum in-band ripple specification !

plus or minus 0.1dB.

| PCM TRANSMIT ACF 7170C The ACF 7170C filter has been designed for PCM transmit applications. This 0dB gain filter provides for a minimum 39dB

<4
LPF attenuation at 4.6KHz and an in-band ripple specification of plus or minus 0.125dB. J
The ACF 7173C filter has been designed for PCM “Trunk” transmit applications. This variable gain, 0dB to 29dB. low noise filter
| _PCM TRUNK ACF 7173C is capable of exceeding the A.T. & T. D3 Channel Bank Ccmpatibility specification. This filter provides a minimum attenuation |
TRANSM'T LPF of 32dB at 4 6KHz, a maximum in-band ripple of plus or minus 0.1dB. and 14.5dB minimum attenuation at 60Hz. .
| The ACF 7174C filter has been designed for PCM “Trunk™ receive applications. This variable gain, -16dB to +3.5dB, low noise |
PCM TRUNK filter 1s capable ot exceeding the A.T.&T. D3 Channel Bank Compatibility specification. This filter has a self contained Pulse
RECEIVE LPF ACF 7174C  Amplitude Modulation (PAM) Gate and Sample and Hold Capacitor for demodulating and holding the input signal. The filter
& PAM GATE has been compensated for a Sin X over X correction and provides a minimum attenuation of 28dB at 4.6KHz and a maximum in

band ripple of plus or minus 0.1dB_,

‘ - I - - T m|
The ACF 7175C filter has been designed for PCM “Line" transmit applications. This fixed gain, 8.25dB, low noise filter is capable
ACF 7175C of exceeding the A.T.&T. D3 Channel Bank Compatibility specification. This filter provides a minimum attenuation of 30dB at
4.6KHz and a2 maximum in band rippLe of plus or minus 0 3dB and also provides fq_r DC blocking.

PCM TRUNK
TRANSMIT LPF

The ACF 7176C filter has been designed for PCM “Line" receive applications. This fixed gain, 8.2dB, low noise filter is capable

PCM LINE of exceedingthe A.T.&T. D3 Channel Bank Compatibility specification. This filter has a self contained Pulse Amplitude Modulation
RECEIVE LPF ACF 7176C (PAM) Gate and Sample and Hold Capacitor for demodulating and holding the input signal. Thefilter has been compensated fora
& PAM GATE Sin X over X correction and provides a minimum attenuation of 28dB at 4.6KHz, and a maximum in band ripple of plus or |
minus 0.3dB.

BAND PASS *ACF 7300C The ACF 7300C/7301C/7302C each consists of a full wave detector and a four (4) pole fixed band width band pass filter. |
FILTER & FULL “ACF 7301C factory tunable over a center frequency (Fo) range: ACF 7300C - 540Hz to 1980Hz; ACF 7301C - 700Hz to 1700Hz; [
[ WAVE DETECTOR *ACF 7302C ACF 7302C - 2280Hz to 3825Hz.

The ACF 7310C 1s a sharply tuned filter designed to detect and pass the 2600Hz signaling frequency. This filter provides for a
2600Hz BPF ACF 7310C minimum attenuation of: 30dB plus and minus 200Hz, 50dB ptus and minus 500Hz, and 70dB plus and minus 1000Hz from the ‘
center frequency of 2600Hz.

- - — - —
3825Hz BPF ACF 7311C The ACF 7311C is a sharply tuned filter designed to detect and pass the 3825Hz signaling frequency This filter provides for a
_Mminimum attenuation of 40dB. plus and minus 200Hz from the center frequency of 3825Hz.

The ACF 7320C 1s a 0dB. 300Hz to 3400Hz band pass filter with an in band ripple specification of plus or minus 0.15dB

?00'3400"‘2 BPF ACF 7320C maximum The filter provides for a minimum attenuation 0f 15dB at 170Hz and 3750Hz

DTMF ACF 7323C The ACF 7323C/ACF 7363C/ACF 7383C Band Pass Active Filters are factory pre-tuned filters designed specifically for tone )
TONE DETECTION = ACF 7363C receiver applications. These two pole constant Q filters are available in the standard AT&T tone frequencies and in the standard |
BPF ACF 7383C multitrequency steps. - - — _"
DIAL TONE The ACF 7401C is a dual tuned band suppression filter which has been designed to reject frequencies of 350Hz and 440Hz,
BAND ACF 7401C which are present on a telephone line. The unit is totally se!f contained and requires no external components for proper operat:on.
SUPPRESSION The filter provides for 0dB insertion loss in the pass band of 697Hz through 1633Hz, the normal DTMF tone frequencies. |
FILTER ! The tilter also provides for 60Hz attenuation for low noise operation _J

2600Hz BAND
SUPPRESSION ACF 7410C

The ACF 7401C is a sharply tuned filter designed to reject the 2600Hz signaling frequency. This filter provides for a minimum ‘
FILTER

attenuation of 60dB plus and minus 15Hz from the center frequency of 2600Hz.

SLBJ?::’ZIRr;gSI%N *ACF 7480C The ACF 7480C is a sharply tuned filter for 60 Hertz suppression. It provides aminimum attentuation of 40dB plus or minusO.25Hz—1
FILTER from the center frequency. The filter is self contained and requires no external components for proper operation.
DTMF BAND The ACF 7711C s a dual filtér which has been designed to provide channel isolation between the low frequency group of the ﬁ
SEPARATION ACF 7711C  tone (DTMF) frequencies of 941Hz, and the high frequency group of 1209Hz through 1633Hz. This filter provides for a minimum
FILTER { attenuation of 30dB for the adjacent frequencies of 941Hz and 1209Hz, 0dB in the pass bands. and 25dB out-of-band attenuat on. |

‘For Future Release



MICROELECTRONICS @

DATA COMMUNICATIONS

MAX.

"

TEMP. POWER {

] FREQ. RANGE SUPPLIES = PACKAGE = FEATURES
1,15 0r2

480KHz Oto70 +5, GND 40 DIP | stop bits

360KHz | -55to +125

= ¥5.GND. | 4501P | 10r2stop bits

640KHz | 0to 70 -2 ]

480kHz | 0to70 | L% sopip ;;J:Bi?s' ’

; I — — —
Data conver- }
sion to for-

100KHz | 0to 70 "5'_(135“0' 40 DIP | mats compat-
ible with all ‘
standard
Synchronous,
Asynchronous,
& Isochronous

100KHz | 0to70 | *5 GND. | 4opp |datacom-

-12 munications

media.

]

tAlso available with MiL STD 883 screening (add suftix TX to part number)

"UAR/T is a trademark of General Instrument Corporation

ON
RESISTANCE

500 ohms

100 ohms
350 ohms
1000 ohms
150 ohms
‘150 ohms

TEMP. SUFFIX/
RANGE PACKAGE |
Oto 70
40 DIP
-55 to +125
T ]
» P/14 Plastic DIP
(P?asstti(:: Bali) D/14 Ceramic DIP
F/14 Flat Pack [
-85 to +125
(Ceramic DIP, P/24 Plastic DIP
Flat Pack) D/24 Ceramic DIP

_ F/24 Flat Pack

tAlso available with MIL STD 883 screening (add suffix TX to part number)

PART REPLACES BAUD
s - FUNCTION DESCRIPTION NUMBER | [PIN-FOR-PIN) RANGE
AY-3-1015 AMI S1757 | 0to 30KB |
Complete 5-8 SIG 2536
o D Sﬁ”la'/ tAY-6-1013  SMC COM2505 | 0 to 22 5KB)|
UAR/T | parallel, TITMS6011 |
parallel/serial AY-5-1013A  \vb TRia00a - 010 40KB |
interface.
AY-3-101aa | WO TRI602A | 44, 30kp
A programmable
I receiver that inter- |
¢ faces variable I
NEW P/SAR length serial data AY-8-14728B wD1472B 0 to 100KB
to a parallel data
channel. B
A programmable
transmitter that in-
NN P/sAT terfaces variable | .py.g 14828 WD1482B | 0to 100KB
length parallel data
to a serial data
) channel. i
‘For Future Release.
[ PART PEAK-PEAK SIGNAL
_ FUNCTION  ~ OESCRIPTION NUMBER INPUT RANGE
| RANDOM/ Multiplexes 16 AY-5-1016
SEQUENTIAL | analog channels, 20 Volt
| ACCESS with on-chip oS
| MULTIPLEXER | logic control. UL
| 4 CHANNEL MEM 851 30 Volts
8 GHANNEL MEM 855 25 Volts
MOSFET |
ANALOG MEM 856 40 Volts
GATES 8 CHANNEL MEM 857 25 Volts
10 CHANNEL MEM 853 25 Volts
PART MAX. COUNT OUTPUT
FUNCTION DESCRIPTION NUMBER FREQUENCY CURRENT
Counts, stores & de-|
C‘BB:\?T'ER codes four decades | AY-5-4057 500KHz —
to BCD outputs.
AY-5-4007
4DIGIT Counts (up or |
COUNTER/ down), stores &
DISPLAY decodes four de- AY-5-4007A 600KHz 25 mA/V
DRIVER cades to 7-segment
CORHE AY-5-3007D
DVM logic AY-5-3507 6 mA
| 3% DIGIT DVM | incorporating duat
| ramp integration AY-5-3510 -
DVM logic
3% DIGIT DVM incorporating dual AY-5-3500 6 mA
i ramp integration.
| | DVM logic
2% DIGIT DVM | incorporating dual | AY-3-3550 2.5 mA
| B i ramp integrali_on» )
10 BIT D/A Ladderless D/A SEE DATA
| CONVERTOR | converter | AY-5-5053 SHEET -
A/D With AY-5-5053.
CONVERTOR | performs A/D with | AY-5-5054  SE DATA -
CONTROL | transmitter facility.
A simple, single
SEQUENTIAL | bit processor
WEW|  BOOLEAN | which can directly *SBA g‘i%‘c"'é 2me
ANALYZER evaluate a set of

Boolean equations.

‘For Future Release!

POWER
SUPPLIES

+5, GND, -12

+5, GND, -12

GND, -15

GND, -75, -15

+5, GND
+5, GND, -12

+5, GND, -12

+12, +5,
GND

| PACKAGE

16 DIP

24 DIP

40 DIP

24 DIP

18 DIP

16 DIP

28 DIP

40 DIP

24 DIP

24 DIP

40 DIP

_FEATURES
BCD outputs

BCD outputs, true/
complement control

Includes features of
| AY-5-4007 & 4007D

Serial count output,
three carry outputs

Range to 1999, 7-seg. outputs
Range to 1999, BCD outputs

3 ranges: 999, 1999,
2999. Dual polarity,
BCD & 7-seg. outputs

Auto-range, auto-zero,
auto-polarity, 7-segment/
BCD outputs, counter mode. |

Employs stochastic
techniques [

For use in remote
sensing applications. \

A microprogrammable circuit
which forms the basic control- |
ling element for many systems
requiring timing and control
functions.



GENERAL INSTRUMENT

SERIES 1600 MICROPROCESSOR

Signals
= Control Register

! m10 bit bidirectional data bus
DUAL DIGITAL
TO ANALOG vlSynchronous/Asynchronous

loading
O ERTe ® Manual input mode
——

m Connects 1 of 18 analog inputs
W Address latch on-chip

m0 to 6 volt input range

® Analog output controlled by chip
| select signal

18 CHANNEL
ANALOG
MULTIPLEXER

16 bidirectional lines, each of which can
be considered to be an input or output.

- -
' | PART ‘
FUNCTION FEATURES I DESCRIPTIDN i APPLICATIONS | NUMBER _LPACKAGE
| @8 program accessible 16-bit The CP 1600 utilizes third generation mini- | The CP 1600 Microprocessor is designed
| general purpose registers | computer architecture with eight general for high speed data processing & real time
® 87 basic instructions purpose registers. The 16-bit word en- applications. Typical applications include
16 BIT ® 4 addressing modes | ables fast & efficient processing of alpha- programmable calculator systems, |
SINGLE CHip | ®Unlimited interrupt nesting and | numeric or byte oriented data. The 16-bit peripheral controllers, process controliers,
MICRO- | priority resolution | address capability permits access to intelligent terminals & instruments, data | CP 1600 | 40 DIP
PROCESSOR | ®16-bit 2's complement arithmetic 65,536 words in any combination of pro- acquisition and digital communications
| &logic | gram memory, data memory, or processors, numerical control systems,
| m Direct memory access (DMA) for | peripheral devices. programmable TV game systems.
| high speed data transfer
B 64K memory using single address | L
m Single 16-Bit or Dual 8-Bit Ports | The IOB 1680 is a byte oriented program- | The IOB 1680 enables efficient interfacing 1
| for Bidirectional Input/Qutput | mable input/output butfer which provides between a peripheral and the CP 1600 by ‘
INPUT/ | @ Parity Check Logic on Both Ports comprehensive interfacing facilities for the use of six 8-bit registers and a 16-bit |
QUTPUT @ Three Levels of Priority the CP 1600 microprocessor. Data is programmable timer. OB 1680 40 DiP
BUFFER ® Automatic Handshake Logic and transferred to and from the peripheral on

- e
| The DAC 1600 contains four registers

which can be loaded or read through a
| 10-bit 170 data port.

g

The DAC 1600 Digital to Analog Con-
verter has been designed fo interface to a

| | \
process control loop. RIS )| I

e S ———

The MUX 1600 is a binary addressed 18
channel analog multiplexer. The MUX
1600 includes on-chip address latches
and separate address strobe and

|_chip select signals.

® Built around the CP 1600
Microprocessor
® Complete microcomputer system

| ® Real time clock

IMINI
S}éﬂng. | ®Separate Data, Address and
COMPUTER Control Buses
SYSTEM | Up to 65K memory space.
u Unlimited DMA channels
| mNested interrupt system with full
| priority resoiution.
Y S — —
® 16K words of RAM
GIMINI : B 4K words_of PRO:;A:Q
SINGLE CARD | W UP to 32iinputan
MICRO- output lines )
COMPUTER 8 Two UAR/T-RS232 Serial
1/O channels

The GIMINI utilizes a totally modular de-
sign for maximum configurability. The sys-
tem provides direct addressing to 65K
words, unlimited DMA channels, and a
multi-line multi-tevel nested interrupt sys-
tem with full priority resolution and self-
identifying addresses. All control & timing
signals as well as data & address busses
i are fully buffered

The binary address selection of the 18

| input channels provides for simplified
direct control of analog signals by
the CP1600 microprocessor chip.

[MUX 1600( 28 DIP

To simplify microprocessor hardware and
software development, speed the product
design cycle & support product prototyp-
ing, a microcomputer development system
| and its associated components are a must.
The Series 1600 family fills these require-
ments with the GIMIN| Microcomputer

GIMINI

The SC1600 GIMINI Single Card Micro-
computer provides full 16-bit processing
power on a single card. The SC1600
uses the CP1600 microprocessor with
all circuitry for a complete operating
system

SERIES 8000 MICROPROCESSOR

PIC SERIES MICROCOMPUTER

—
FUNCTION l FEATURES
| User Programmable
832 8-Bit Registers
m512x12-Bit ROM for Program
8 BIT & Arithmetic Logic Unit
SINGLE CHIP | @4 Sets of 8 User Defined TTL-
MICRO- | compatible Input/Output Lines
COMPUTER mReal Time Clock Counter
m Self contained Oscillator
| Access to RAM Registers in-
! herentin instruction.
4 e
BPIC 1650 microcomputer
8 BIT without ROM.
SINGLE CHIP | mROM address and data
DEVELOPMENT | lines brought out to pins
MICRO- m Can be stopped or single
COMPUTER stepped via a HALT pin.

FUNCTION FEATURES DESCRIPTION
2 Chip Minimum System The LP 8000 Logic Processor Unitis a
{plus clock) | complete 8-bit single chip MOS-LSI
m 48 Accessible 8 Bit Registers Microprocessor. It has a modern com-
8BIT m 48 Basic Instructions puter architecture with forty eight general
MICRO- l ® Binary and Decimal Arithmetic purpose internal registers. The 8-bit Data
PROCESSOR ® Direct and Indirect Input/ highway 1s supplemented by a 6-bit Ad-
Output Capability dress bus to give a 14-bit address cap-
® Auytomatic subroutine nesting on ability which permits access to
| memory devices. | 16,384 words.

S Nl

In industrial usage, the SC1600 can serve
as the kernel of a modular expandabie pro-
cessing system with other cards added as
required. In consumer applications, the
SC1600 can serve as the basis for many
user-programmable systems such as TV
games, home TV terminals, etc.

*SC1600

N — 1
“For Future Release

| chip solution of LP 8000 Processor, LP LP 1030 .

| 6000 Program Memory and LP 1030 ‘
Clock Generator. Also available: LP 1010 | LP 1010
1/O Bufter, LP 1000 Memory
Interface

40 DIP

-
| PART

{ APPLICATIONS | NUMBER | PACKAGE
The Series 8000 Logic Processor System | | p gggo | 40 DIP
is designed to perform any digital function

| using far fewer packages than a TTL or
CMOS implementation. Typically a 100 LR 6003 40 DIP

| package system can be reduced to a three 8 DIP l

| LP 1000

40 DU

= A U_E§CRIPTIDN

 PART

]

APPLICATIONS

The PIC 1650 MOS. LSI circuit array is a
byte onented programmable controlier
The array is a complete chip controlied
with an internal customer-defined ROM
program specifying the overall functional
characteristics and operational waveforms
on each of the general purpose input
output ines

4

NUMBER  PACKAGE

The array can be programmed to scan

| keyboards drive multiplexed displays

| control vending machines, tratfic ights.
printers and automatic gasoline pumps
Since it contains ROM. RAM. 110 as well
as the central processing unit on one de-
vice. the PIC 1650 is truly a complete 8-

PIC 1650 | 40 DIP ‘
bit microcomputer on one chip

The PIC 1664 circuit 1s exactly the
same as the PIC 1650 except that

| the ROM portion of the PIC 1650 has
been removed. Any external RAM or
PROM can be used to aid in the
development of a final PIC 1650
configuration

| R ||
| The PIC 1664 has been designed as a

| useful tool for engineering devetop- ‘
ment and prototyping and for initial |
field trial and demonstrations of sys- !*PIC 1664 | 64 DIP |
| tems which will utilize the PIC 1650 }

1

‘For Future Release.



MICROELECTRONICS E

STATIC RANDOM ACCESS MEMORIES

[ MEMORY PART REPLACES ACCESS TIME/ POWER f
BITS ORGANIZATION | NUMBER {PIN-FOR-PIN) CYCLE TiME SUPPLIES i PACKAGE FEATURES
RA-3-4256 - 500ns/500ns +5, GND _} 24 DIP Power down mode. ]
1024 256x4 RA-3-4256A —_ 650ns/650ns +5, GND | 24 DIP Power down mode.
RA-3-4256B — | 650ns 650ns +5,GND | 22DIP |
r RA-3-4200 SEMI 4200 T 215ns 400ns +12, 5, GND | 22 DIP ’ TTL output
4096 4096x1 - - ———— —— — 2
RA-3-4402 SEMI 4402 | 200ns/350ns +12.GND,-5 | 22DIP | Differential output.
I T i |
PART —[ READ | ERASE WRITE POWER | !
BITS | ORGANIZATION NUMBER ACCESS TIME/MODE TIME/MODE SUPPLIES PACKAGE ! FEATURES
| R2050 1 M6 bitword | 10ms/16 bit
512 32 x 16 ER205! Ops 100ms_ 6 bit word Oms 6 itword | +5, 28 28 DIP
NEW *ER2051 3ps 50ms/16 bit word | 50msr16 blt word |
— SR s—— P —
1024 T 256 x 4 ER1105 2pus 100ms/32x4 block __5ms/4 bit word 2,12 | 24 DIP
1400 100 x 14 ER1400 | 2.8 ps 16ms/14 bit word | 16ms/14 bit word -35 | sTO/DIP 10 year data
| ER2401 2ps ‘ 100ms/1024x4 block |  10ms/4 bitword | -5,-14, 24 24 DIP f_‘7°0'fge @
_ w21 fo .
4096 1024 x 4 *ER3400 T 650ns. ; !
| 10m s bitiword or 1 1ms/4 bit word ; +5,-12,-30 | 22 DIP
NEW ER3401 950ns 1024x4 block f
' ER2800 26ps | T .
) = 4 10ms/4 bitword | -5, -14, -24 !
New 8192 | 2048 x 4 “ER2805 2us 100ms/2048x4 block l Oms/4 bitword | -5 24 DIP J
— 1 PR, 'G— i e
For Future Release.
T — = [ " T
MEMORY PART REPLACES ACCESS | CLOCKS/ POWER [
BITS ORGANIZATION NUMBER [PIN-FOR-PIN} i TIME VOLTAGE SUPPLIES PACKABE g FEATURES
w02 } 256x4 | RO-7-1024/8 | = 1ps (typ.) STATIC +5,GND,-12 | 16 DIP | RO- versions avaitable
| 128 x 8 RO 7-1024/8 - s (typ) | STATIC | +5 GND,-12 -12 _24DIP | for -65°C to +125°C.
256 x 8 RO 5-1302 INTEL 1302 15ps (typ) | STATIC +5, GND, -12 24 DIP | Masked version of 1702
. LR RS ; | ade = L .
2048 | RO-7-2048/8 — *5ps (typ) | STATIC +5, GND, -12 24 DIP | RO-6 versions available
512x4 RO-7-2048/4 — “5ps{typ) | STATIC +5, GND, -12 | 24 DIP for -55°C to +125°C
. —— e e —
2560 512 x5 RO 3-2560 — 450 ns ST&TIC +5, GND 18DIP |
4096 512 x8 " RO-3-4096 - 500 ns STATIC | +5,GND | 22DIP
5120 T 512x 10 RO-3- 5120_ EA 4000 | 500ns | STATIC +5,GND | 24DIP |
8192 |  2048x4 'RO-5-8192 | AMI S8865 | 12ps(typ) | 2TTL +5.-12 | 24 Dﬂj |
| RO-3-8316A N 850 ns |
‘ L 8316A
| RO-3-8316B AMISBa3 1A 450 ns ] STATIC | +5, GND 24 DIP
RO-3-8316C 400 ns
wew 2048 x 8 —
16384 RO-3-9316A 850 ns
INTEL 8316E B Replaces two 2708 or
i RO-3-93168B AMI! S68318B 450 ns STATIC +5, GND 24 DI 3708 UV PROMs.
NEW | RO-3-9316C MOT 68317 400 ns r ]
4096 x. x4 RO-3-16384 AMI S8996 I STATIC +5,GND | 24DIP Address/Chip Select latch
—] S— - — ‘-_ T 4 _ —— -
| 20480 2048 x 10 *RO-3-20480 — 850 ns STATIC +5, GND 24 DIP
—11 T - o = S TVl
32768 | a096x8 *RO-3-9332A [ — | 850ns STATIC +5,GND | 24DIP
‘For Future Release Note: All Read Only Memories are mask-programmable.

NEW |

KEYBOARD ENCODERS / CHARACTER GENERATORS

STATIC SHIFT REGISTERS

© MEMORY l PART REPLACES ACCESS CLOCKS/ = POWER I
BT ORGANIZATION |  NUMBER (PINFORPIN) TIME  VOLTAGE SUPPLIES | PACKAGE |~ FEATURES
2376 | e o p | AY-5-2376 | SMCKR2376 | o mes IL’IT'C‘);& | *5.GND.-12 | 40O LIS ST
000 | cevas Ehion, v s e o] oo | st [ sowo.nz | o | 2ty olonr ke
KEYBD. ENCOD. |AY-5-3 ), — | ScanRate | INT.OSC. | — |
2240 | CHi“R" gérJen | RoO-5-22408 %%?20527 1ps (typ) | ;{;}m':;l +5,GND,-12 | 24DIP | g’r‘zc‘;'i‘:"s::r']‘;?r‘]g_"“‘p”"
—— _— — . — — —_— _— =
2560 | CHiAR).(g;NSER. | RO-3-2513 SIG 2513 450 ns STATIC +5,GND | 24DP | X7 f)'l‘;‘;?ﬁfe's-
— — N — S S e —— e ———— == —

Note: All Keyboard Encoders and Characler Generators are mask-programmable. Standard patterns are available

Contact any G| Sales Office for details
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UNITED STATES

SALES
REPRESENTATIVE

CALIFORNIA
Varigon Assoc.

137 Eucalyptus Drive
El Segundo, CA 90245
Tel: (213) 322-1120
TWX: 910-348-7141
PM Sales

475 So. San Antonio Road
Los Altos, CA 94022
Tel: (415) 941-4444
TWX: 910-370-7463

CONNECTICUT
Gerald Rosen Co.
Colonial Square
2420 Main Street
Stratford, CT 06497
Tel: (203) 375-5456

FLORIDA

Hutto, Hawkins & Peregoy
139 Candace Drive
Maittand, FL 32751

Tel: (305) 831-2474

TWX: 810-853-0256

Hutto, Hawkins & Peregoy
2159 S.E. 9th Street
Pompano Beach, FL 33062
Tel: {305) 943-9593
TWX: 510-956-9402

ILLINOIS

Metcom Assoc.

2 Taicott Road

Park Ridge, IL 60068
Tel: (312) 696-1490
TWX: 910-253-5941

INDIANA

V.S. & Assoc.

1000 N. Madison Avenue
Greenwood, IN 46142
Tel: (317) 888-2260
TWX: 810-260-2231

V.S. & Assoc.

2122A Miami Street
South Bend, IN 46613
Tel: (219) 291-6258
TWX: 810-299-2535

IOWA

PMA

1801 IE Tower

Cedar Rapids, 1A 52401
Tel: (319) 362-9177

KANSAS

PMA

9602 Outlock Drive
Overland Park, KS 66206
Tet: (913) 381-0004
TWX: 910-749-6473

PMA

2205 S. Seneca
Wichita, KS 67202
Tel: (316) 264-2662
TWX: 910-741-6851

MARYLAND

Component Sales

Hilton Plaza Inn—Suite 206
1726 Reisterstown Road
Baltimore, MD 21208

Tel: (301) 484-3647

TWX: 710-862-0852

MASSACHUSETTS
Gerald Rosen

271 Worcester Road
Framingham, MA 01701
Tel: (617) 879-5505
TWX: 710-380-0466
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MICHIGAN

V.S. & Assoc.

29551 Greenfield Road
Suite 219

Southfield, MI 48076
Tel: (313) 559-3680
TWX: 810-299-2535

MINNESOTA
Quantum Sales

7710 Computer Avenue
Minneapolis, MN 55435
Tel: (612) 831-8583
TWX: 910-576-2988

MISSOURI

PMA

140 Weldon Parkway
Maryland Heights, MO 63043
Tel: (314) 569-1220

NEW JERSEY

R.T. Reld Assoc.
705 Cedar Lane
Teaneck, NJ 07666
Tel (201) 692-0200
TWX: 710-990-5086

NORTH CAROLINA
Component Sales

P.O. Box 18821
Rateigh, NC 27609
Tel: (919) 782-8433
TWX: 510-928-0513

OHIO

Bear Marketing

3623 Brecksville Road
Richfield, OH 44286
Tel: (216) 659-3131
TWX: 810-427-3100

OREGON
Jas. J. Backer Co.

2035 S.W. 58th Street—Rm.207

Portland, OR 97221
Tel: (503) 297-3776

PENNSYLVANIA
Foster-McClinton

2867 Washington Road
Bridgeville, PA 15017
Tel: (412) 941-4800
Telex: 866477

Foster-McClinton
2131 W. Bth Street
Erie, PA 16505
Tel: (814) 455-9111
Telex: 914462

Knowles Assoc.
1 Fairway Plaza, Suite 310

Huntingdon Valley, PA 19006

Tetl: (215) 947-5641
TWX: 510-665-5303

TEXAS

Oeler & Menelaides
6065 Hillcraft
Houston, TX 77035
Tel: (713) 772-0730
TWX: 910-867-4745

Oeler & Menelaides

558 S. Central Expressway
Richardson, TX 75080

Tel: (214) 234-6334

TWX: 910-867-4745

WASHINGTON
Jas. J. Backer Co.
221 West Gaier Street
Seattle, WA 98119
Tel: (206) 285-1300
TWX: 910-444-1646

WEST VIRGINIA
Foster-McClinton

17 Pembrooke Lane
Huntington, W. VA 25705
Tel: (304) 763-5161

DISTRIBUTORS

ARIZONA
Phoenix
Mirco (602) 997-5931

CALIFORNIA

Newport Beach

Semi Comp (714) 833-3070
San Diego

Intermark (714) 279-5200
Santa Ana

Intermark {714) 540-1322
Sunnyvale

Diplomat (408) 734-1900
Intermark (408) 738-1111

Woodland Hills
Semiconductor Concepts
(213) 884-4560

COLORADO
Wheatridge
Century (303) 424-1985

CONNECTICUT
Hamden
Arrow (203) 248-3801

FLORIDA

Clearwater

Diplomat (813) 443-4514
Ft. Lauderdale

Arrow (305) 776-7790

ILLINOIS
Elk Grove Village
Hall-Mark (312) 437-8800

INDIANA

Ft. Wayne

Ft. Wayne Electronics
(219) 423-3422

KANSAS
Shawnee Mission
Hall-Mark (913) 888-4747

MARYLAND
Baltimore

Arrow (301) 247-5200
Rockville

Pioneer (301) 424-3300

MASSACHUSETTS
Chicopee Falls
Diplomat (413) 592-9441
Holliston

Diplomat (617) 429-4120
Newton

Cramer (617) 964-4003

Greene/Shaw (617) 969-8900

Woburn
Arrow (617) 933-8130

MICHIGAN

Farmington
Diptomat (313} 477-3200

MINNESOTA
Bloomington

Arrow (612) 888-5522
Minneapolis

Hall-Mark (612) 884-9056

MISSOURI

Earth City

Hall-Mark (314) 291-5350
St. Louis

Diplomat (314) 645-8550

NEW JERSEY
Moorestown

Arrow (609) 235-1900
Saddlebrook

Arrow (201) 797-5800
Totowa

Diplomat (201) 785-1830

NORTH AMERICA

UNITED STATES

GENERAL INSTRUMENT CORPORATION
MICROELECTRONICS

HEADQUARTERS—600 West John Street
Hicksville, New York 11802

Tel: 516-733-3107, TWX: 510-221-1866
NORTHEAST—Riverside Office Park, Suite 103,
Riverside Road, Weston, Massachusetts 02193
Tel: 617-899-8800, TWX: 710-324-0767

SOUTHEAST—271 Shilling Circle,

Hunt Valiey, Maryland 21030

Tel: 301-628-2120, TWX: 710-862-9064

EAST CENTRAL — 200 Witmer Road, Box 346,
Horsham, Pennsylvania 19044

Tel: (215} 674-4800, Telex: 831407
CENTRAL—3101 West Pratt Boulevard,

Chicago, lilinois 60645

Tei: 312-338-9200, TWX: 910-221-1416
SOUTHWEST—2355 West Williams Field Road,
Chandler, Arizona 85224

Tel: 602-963-7373, TWX: 910-950-1963
WESTERN—1100 Quail Street, Suite 114,
Newport Beach, California 92660

Tel: 714-833-9400, TWX: 910-595-1730

CANADA:

GENERAL INSTRUMENT OF CANADA LTD.
61 Industry Street, Toronto M6M 4L5

Tel: 416-763-4133, TWX: 610-491-1217

2359 43rd Avenue, Lachine, Quebec

Tel: 514-636-9454, Telex: 21721

SOUTH AMERICA

BRAZIL:

GENERAL INSTRUMENT leC Ltda
Av. Faria Lima 1794, Sao Paulo CEP 01452

Tel: 2105508

NEW MEXICO
Albuquerque
Century (505) 292-2700

NEW YORK

Buttalo

Summit (716} 884-3450
Eimsford

Zeus (914) 592-4120
Farmingdale

Arrow (516) 694-6800
Fishkill

Arrow (914) 896-7530
Hauppauge
Semiconductor Concepts
{516) 273-1234
Woodbury

Diplomat (516) 921-9373

NORTH CAROLINA
Greensboro
Pioneer (919} 273-4441

OHIO

Cleveland

Arrow (216) 464-2000
Dayton

Arrow (513) 253-9176

OREGON
Portland
United Radio {503) 233-7151

PENNSYLVANIA
Horsham

Pioneer (215) 674-5710
Huntingdon Valley
Hall-Mark (215) 355-7300

TEXAS

Dallas

Component Specialties
{214) 357-6511

Houston
Component Specialties
(713) 771-7237

UTAH
Sait Lake City
Century (801) 487-8551

Diplomat (801) 486-7227

WISCONSIN
Milwaukee

Hall-Mark (414) 476-1270
New Berlin

Arrow (414) 782-2801



EUROPE

EUROPEAN SALES HEADQUARTERS:

GENERAL INSTRUMENT MICROELECTRONICS LTD.
57/61 Mortimer Street, London Wi1N 7TD

Tel: 01-636-2023/4/5, Telex: 23272

CENTRAL EUROPEAN SALES OFFICE:

GENERAL INSTRUMENT DEUTSCHLAND GmbH

(MOS Produktgruppe)

Nordendstrasse 1A, 8000 Munchen 40

Tel: (089)28.40.31, Telex: 528054

SOUTHERN EUROPEAN SALES OFFICE

Via Lorenzetti 6, 20100 Milano
Tel: 02/4084101, Telex: 39423

ASIA
HONG KONG

GENERAL INSTRUMENT HONG KCNG LTD.
Room 704 Star House, 3 Salisbury Road, Kowloon

Tel: 3-675528, Telex: 84606
JAPAN:

GENERAL INSTRUMENT INTERNATIONAL CORP.
HEAD OFFICE - 17 Shiba-Fukide-cho,

Minato-ku, Tokyo 105

Tel: (03) 437-0281, Telex: 26579

OSAKA OFFICE - 299 Yamaguchi-cho,

Higashi Yodogawa-ku, Osaka

Tel: (06) 323-1877

TAIWAN
GENERAL INSTRUMENT

MICROELECTRONICS TAIWAN

B2-11 Kaohsiung Export Processing Zone, Kaohsiung
Tel: (07) 830402, Telex: 785-81901

MANUFACTURING FACILITIES
Hicksville, New York e Chandler, Arizona
Glenrothes, Scotland ® Kaohsiung, Taiwan

CANADA

SALES
REPRESENTATIVE
ONTARIO
Pipe-Thompson Ltd.

83 Cumbertand Drive
Mississauga, Ontario
Tel: (416) 274-1269

DISTRIBUTORS
BRITISH COLUMBIA

RAE Industrial Electronics Ltd.
1629 Main Street

Vancouver, B.C.

Tel: (604) 687-2621
TWX: (610) 929-3065

MANITOBA

Cam Guard Supply & Service Ltd.

1777 Etlice Avenue
Winnipeg, Manitoba
Tel: (204) 786-8481
Telex: 07-57622
ONTARIO
Downsview

Cesco Electronics Ltd.
24 Martin Ross Avenue
Downsview, Ontario
Tel: (416) 661-0220
Telex: 02-29697

Ottawa

Cesco Electronics Ltd.
1300 Carling Avenue
Ottawa, Ontario

Tel: (613) 729-5118
Telex: 053-3584
Rexdale

Future Electronics Corp.
44 Fasken Drive, Unit 24
Rexdale, Ontario

Tel: (416) 677-7820
Whlowdale

Electro Sonic Inc.

1100 Gordon Baker Road
Wiillowdale, Ontario

Tel: (416) 494-1666
Telex: 06-22030

QUEBEC

Montreal

Cesco Electronics Ltd.
4050 Jean Talon Street West
Montreal, Quabec

Tel: (514) 735-5511

Te ex: 05-25590

Future Electronics Corp.
5647 Ferrier Street
Montreal, Quebec

Tel: (610) 421-3251
Telex: 05-827789

EUROPE

AGENCIES &
DISTRIBUTORS

AUSTRIA

Elbatex GmbH
Breitenfurter Str. 381
A-1235 Wien

Tel: 0222/869158
Tetex: 013128

BELGIUM

C.P. Clare International N.V.

102 Gen. Gratry
Bruxelles 4

Tel: 02-736.01.97
Telex: 24157

DENMARK

A/S Nordisk—Elektronik
Transformervej 17
DK-2730 Herlev

Tel: 84.30.00.

Telex: 19219

FINLAND

Jorma Sarkkinen Ky.
Heikintori, P.O. Box 19,
SF-02100 Tapiola

Tel: 46.10.88

Telex: 122028

FRANCE

P.E.P.

4 Rue Barthelemy
92120 Montrouge,
Tel: 735.33.20
Telex: 204534

GERMANY
Frankfurt/Main

Berger Elektronik GmbH
Am Tiergarten 14

Tel: 0611/490311

Telex: 04-12649

Heilbronn
Elbatex GmbH
Caecilienstr. 24
Tel: 07131/89001,
Telex: 728362

Lehrte

Altron

A.E. Thronicke KG
3160 Lehrte
Postfach 1280

Tel: 05132/53024
Telex: 922383

Munchen
Electronic 2000
Vertriebs-GmbH
Neumarkter Str. 75
8000 Munchen 80,
Tel: 0 89/43 40 61
Telex: 02-2561

GREECE

Elfon Ltd.
Konstantinoupoleos 18-20
Nea Smyrni, Athens

Tel: (021) 93 48 912,
Telex: 214150

HOLLAND

Curijn Hasselaar

V Utenhoveweg 100

P.O. Box 37, Geldermaisen
Tel: (0) 3455-3150

Telex: 40259

IRELAND

Neltronic Ltd.

John F. Kennedy Road
Naas Road, Dublin 12
Tel: (01) 501845,
Telex: 4837

ITALY

Milano

Adelsy S.p.A.

Via Domenichino, 12
20100 Milano

Tel: 4985051-2-3-4-5
Telex: 39423

Genova

Adelsy S.p.A.

P.zza della Vittoria, 15/25
16121 Genova

Tel: 010/589674

Roma

Adelsy S.p.A.

P.le Flaminio, 19

00196 Roma

Tel: 06/3606580/3605769

Torino

Adelsy S.p.A.

C.so Matteotti, 32/A
10121 Torino

Tel: 011/53914

Udine

Adelsy S.p.A.

Via Marangoni, 45/48
33100 Udine

Tel: 0432/26996
Calderara Di Reno
I.C.C. Sur.l.

Localita Lippo

Via Crocetta, 38
40012 Calderara Di Reno
Tel: 051/726186

NORWAY

J.M. Feiring A/S

Box 101, Bryn, Oslo 6
Tel: (02) 19.62.00,
Telex: 16435

SWEDEN

Algers Elektronik AB
Box 70562

§-172-07 Sundbyberg
Tel: 08-985475,
Telex: 10526

SWITZERLAND
Ellyptic AG

Postfach 174, 8036 Zurich
Tel: 33.05.89.

Telex: 56835

TURKEY

EFG Inc.

Buyukdere cad. Hayat
Ap. 28/1

Mecidiyekoy, Istanbul
Tel: 66 73 61.

Telex: 22562

UNITED KINGDOM
Kelghley

Semicomps Northern Ltd.
Ingrow Lane

Keighley, W. Yorks

Tel: Keighley 65191,
Telex: 517343

Kelso

Semicomps Northern Ltd.
East Bowmont Street
Kelso, Roxburghshire
Tel: Kelso 2366.

Telex: 72692

Kenilworth

Semicomps Ltd.

3 Warwick House, Sta. Rd.
Kenilworth, Warwickshire
Tel: 0926-59411,

Telex: 31212

Manchester

GDS (Sales) Ltd.

24 Broughton St.
Cheeton Hill, Manchester
Tel: 061 831 7471

Telex: 668304

Portsmouth

SDS Components Ltd.
Hilsea Industrial Estate
Portsmouth,

Hants PO3 5JW

Tel: 0705 65311,

Telex: 86119

St. Albans

Semicomps Ltd.
Wellington Road

London Coiney

St. Albans, Herts

Tel: Bowmans Green 24522
Telex: 21108

Slough

GDS (Sales) Ltd.

380 Bath Road

Slough SL1 6JE

Tel: 06286-63611, Telex: 847571

West Drayton

Semiconductor Specialists Ltd.
Premier House, Fairfield Road
Yiewsiey, West Drayton,
Middlesex.

Tel: West Drayton 46415
Telex: 21958

YUGOSLAVIA

Eltyptic AG

Postfach 174, 8036 Zurich
Tel: 33.05.89, Telex: 56835

MIDDLE EAST

IRAN

A. Ardehali

138 Vozara Avenue, Tehran
Tel: 621583

ISRAEL

Alexander Schneider Ltd.
44 Petach Tikva Road
Tel-Aviv

Tel: 320.89-346.07

Telex: 033/613

ASIA

HONG KONG

Astec International Ltd.
Oriental Centre-—14th Floor
67-71 Chatham Road, Kowloon
Tel: 3-694751, Telex: 780-74899

INDIA

SDM and Associates
A-3/9 Janakpuri

New Delhi—11058
Tel: 393349 or 391225

KOREA

Dongyoung Trading Company
CPO Box 7636, Seoul

Tel: 794-4812, Telex: 27305

PHILIPPINES

Astec Philippines

Makati Stock Exchange Bldg.
2nd Floor, Room 233

Ayala Ave., Makati Rizal 3117
Tel: 89-99-91, Telex: 07563553

SINGAPORE

Astec Singapore Pte Ltd.

1704, Golden Mile Towers
Beech Road. Singapore 7
Tel: 2-920-826,

Telex: 08723489

TAIWAN

Astec Taiwan

Room 803, 8th Floor

282 Lin Shinn Road, Taipei
Tel: 522-4800, Telex: 08523300

AUSTRALIA

New South Wales

G.E.S. (Pty) Ltd.

99 Alexander Street
Crows Nest, N.S.W.

Tel: 439-2488, Telex: 25486

Victorla

R and D Electronics (Pty) Ltd.
23 Burwood Road

Burwood, Victoria

Tel: 288-8232, Telex: 33288

SOUTH AFRICA

Bramley

Metlionics (Pty) Ltd.
P.O. Box 39690
Bramley 2018

Tel: 40-7746, Telex: 43-4852
Dunswart

Pace Electronic
Components (Pty) Ltd.
P.O. Box 6054
Dunswart 1508

Tel: 52-7545

"
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1977 Answer Book.

It makes your job

$25.

“WHO MAKES WHAT?”

“WHAT COMPANIES
MAKE THE PRODUCTS
I NEED?”

(See alphabctical directory
of 4000 products)

e /4

“WHERE ARE THEIR
NEAREST
SALES OFFICES?”

T~

“WHO ARE THEIR
DISTRIBUTORS?”

\
“WHAT ARE THEIR
LOCAL PHONE
NUMBERS?”
(Sce alphabetical dircctory
of over 5000 manufacturers)

V20 & =/

s

easier.

N

“HOW CAN I GET THEIR
CURRENT CATALOGS
FAST?”

(Sec directory of catalogs
by product and by company,
including cataiog inquiry
cards for 5-sccond ordering)

“*WHO MANUFACTURES

THIS TRADE NAMIEYT
(Scc Directory of
Trade Names)

Special no-risk offer. If The Answer Book is not everything
we say it is and more, return the book to us within
ten days and we will refund your $25.

Electronics Buyers’ Guide (EBG) is as casy to usc as your
telephone directory. The whole international world of
electronics is at your fingertips. Great emphasis is put on
localizing the information you need. You won’t have to call
half-way across the country to company headquarters
becausc we list local sales offices and distributors.

To order from our Dircctory of Catalogs, simply circle the
corresponding number on the post-paid Inquiry (**bingo™)
Cards and mail. This way you get current catalogs.

The Answer Book's objective: Make your job casier.

Electronics / April 28, 1977

Electronics Buyers’ Guide
1221 Avenue of the Americas

e———————
I
| New York, N.Y. 10020

/K
el
Hill”

| Yes, send me a copy of The Answer Book.

| I've enclosed $25 (USA and Canada only, elsewhere send
| $35). Full money back guarantee if returned within 10 days.

! Name
| Company

| Street

53



Make the switch to Fujitsu high

When 1t’s time to put solid “‘switching
power” into your equipment, it pays to
select relays with proven performance
and top quality. And that's just what
sou get when you specity Fujitsu relays.
The wice-coverage Fujitsu relay lineup is
here row ready to fill your total relay
needs, from space-saving fiat package
units 10 powerful 10-amp general
ourpose madels. Each and every Fujitsu
relay is built to the quality standards
‘hat are syronymous with the name
Fujitsu, &nd all feature proven perform-
ance that guarantees thousands of hours
of failure-free operation. Here are just
some of the features in store for you
when you choose the name Fujitsu for
your demanding relay needs.

Fujitsu flat package relays

The Fujitsu lineup of flat package relays
ofiers exceptional coverage and the
advantages of flux-contamination-
immunity. Within the lineup are our
FRL 410-series low-profile and our
BR-series miniature GP models. The
former are available in both DPDT and
JPDT contact arrangements and coil
voltage ratings to 48V DC enabling the
widest selection to meet demanding
applications including those for commu-
nications. And our BR-series models
offer you similar wide choice including
0.5A ultra-miniature models that enable
exceptional component densities for solid
savings in both eruipment size and cost.

Circle 54 on reader service card

Fujitsu general-purpose relays

With a wide model choice, including
units capabie of handling loads to 10
amps, the Fujitsu general-purpose relay
lineup is a winner. Most models are
available in both DC- and AC-rated coils,
and with a solid se'ection of mounting
configurations. You also get solid load
handling and a checice of contact
material ta meet your exact operation
requirements. Contact arrangements
available are from SPDT to 6PDT,
depending on modals, with 12PDT or
18PST available on special order with
aur 491-series miniature models. Yes,
whether compact or high load, the
Fujitsu GP reiay lineup is solid to meet
your total switching needs. And for
special appications, Fujitsu relays with
fixed, knob-adjustable, or driver
adjustable time delay are also available.

Circle 41 on reader service card



quality relays

Fujitsu reed relays

Featuring Fujitsu-built reed switches of
exceptional guality, the Fujitsu reed
relay lineup is the unbeatable choice for
today’s high-speed, low current switching
applications. As standard features, you
get low contact resistance, compact size,
a wide choice of contact arrangements
and colil ratings, the availability of
shielding and other features, and models
inc'uding a built-in latching function via
the Fujitsu MEMOREED® switch. You
even have a choice of mounting grid
patterns when you pick the FRL 640-
series, low-profile reed switches. Full
featured and available in a wide range of
models, Fujitsu reed relays are the solid
choice for today’s demanding data
processing and control applications.

Circle 55 on reader service card

Fujitsu mercury wetted-contact relays
Built to provide exceptional reliability
for a variety of equipment applications,
Fujitsu mercury wetted-contact relays
are top: performers. Among the
advantages of our mercury wetted-
contact models are freedom from
contact bounce, low and stable contact
resistance, wide load-handling capabili
ties (from micro-ampere levels to a full
2 amps), low unit profile, and the
capabi ity for being driven by ICs. In
our five-model lineup, you can choose
coil ratings to 24V DC, with all models
guaranteeing at leas: 10 x 10° operatians.

Circle 42 on reader service card

The Fujitsu relay lineup. It's full cover-
age and high quality for unbeatable
performance, and at prices that will
make you wonder why you didn't think
Fujitsu before. So, join the growing
number of makers who specify Fujitsu
guality products. Call or write now fcr
additional information. You’ll be glad
you did.

FUJITSU LIMITED

Communications and Electronics

FUJITSU AMERICA INC./Los Angeles Office: 1251 West Redondo Beach Blvd., Suite 304, Gardena, Calif. 90247, U.S.A. phone 213-538-3397
twx:910 346 6724 Chicago Office: P.O. Box €94, Lake Forest, IL. 0045, U.S.A. phone:312-295-2610 twx:910 651 2259
FUJITSU LIMITED/Components Group (Head Office): Syuwa Onarimon Bldg., 1-1, Shinbashi 6-chome, Minato-ku, Tokyo 105, uapan phone:03-
437-2111 cable: FUJITSULIMITED TOKYQ_telex:2424511 FT SIN [ London Office: Norman House, 105/109 Strand,
London W.C. 2, England phore:240-0461H0462 telex-51 22305
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‘We fit in

ut anywhere.

For any application demondmg high Q, high stability of inductance or low power losses ar high flux
density and minimum volume, all at the tightest specs, turn to the Cube.

Expanding your line? We'e constantly expanding ours. Ferroxcube offers the most complete selection
of linear ferrite materials. You get the elecrrical properties you want. In a broad variety of sizes and
shapes. You get consistent quality. And you get delivery. Whatever the application we can supply the
material. We'll even help you develop the application.

New from th_e Cube

|

U64 Core. with the
largest cross-
sectionol oreo

~. availoble in 3C8
S \greriol. Designed
for high-flux density
applicarians. It offers low
losses under high-flux
levels, high B saturation
ond a high Curie
temperature. It is ideal for
high-power tronsformer
ond chake opplications.

RM Square

Cares. bath

RMé ond RM8
cores are now

ovoiloble in 3E2A material.

This is o high-permeabiliry
material with a Curie
temperature higher thon
170°C. Specifically
developed for broad bond
ond pulse tronsfarmer
opplications, they ore
particularly suited for vaice
frequency transfarmers.

Toraids. from 0.5-

to 1.5-inches are

now ovailable in

4C4 materiol. This
is o low-permeability, high-
frequency. materiol
designed for use in the 1 to
30 MHz ronge. moking it
ideal for hybrid combiners
in citizen bond rodios.

Call on the Cube

The products shown here are just a sample of the marerials, components and design information contained in
the new Ferroxcube linear Ferrite caralog. Write for your free copy roday.

FERROXCUBE

Division of Amperex Electranics Corparation /5083 Kings Highway/Saugerties. N.Y. 12477 /(914) 246-2811
A Narth American Philips Company

A wide selectian of
babbins and
mounting brackets
are avoiloble from
— - the Cube. We've
added hardware ond babbins
for the EC-series of Pawer
E-cores thot are inexpensive and
simple ta use. The babbins are
designed for either chassis or
PC boord maunting
Termination far the maost
complex multiwinding
transformer is facilirtoted by
separate pins thot can be
inserted to your specifications.

56

Circle 56 on reader service card
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First solar electric
factory by ERDA
set for Georgia

GE, Garrett to build
electric cars
for ERDA

FAA begins 25-kHz
channel spacing for
air communications

Aerospace jobs to
reverse slide, rise
through 1978

Electronics /April 28, 1977

Washington newsletter

Even as President Carter battles to sell his new energy program, producers
of solar electric systems and other manufacturers are watching the Energy
Research and Development Administration’s plan to fund the nation’s first
production plant to derive all its power requirements from the sun. The
plant. which makes knitwear, will be in Georgia.

ERDA Is beginning the selection process for one or more design contrac-
tors for the plant. Construction will start in the new town of Shenandoah
in September 1979 for completion in March 1981. The factory. to be
operated by Wilthelm Bleyle K.G. of West Germany, will initially occupy
25,000 square feet, employing about 70 people, and eventually grow to
42.000 ft°, employing about 300. Electric power requirements will be
about 200 kilowatts, plus up to 1,200 kw of heat energy.

“Proof-of-concept™ models of two electric cars. one with new electronic
controls and the other with a flywheel for better acceleration, will be
forthcoming from General Electric Co., Schenectady, N.Y., and Garrett
Corp.’s AiResearch Manufacturing Co., Torrance, Calif. Next month,
ERDA will award contracts for two models each: the flywheel cars from
AiResearch, the electronic-controls models from 6.

Both of the four-passenger designs are for urban driving and will have a
75-mile range and top speed of S5 mph, using advanced lead-acid batter-
ies. They will have microcomputer control, to prevent jackrabbit starts or
other driver abuse that might waste energy or damage batteries, FRDA
says. The two-year contracts will total $3 million to $5 million.

Airliners and high-performance general-aviation aircraft that operate
above 18,000 feet will have double the number of vhf air-traffic-control
channels, the Federal Aviation Agency has decided. The move to halve
radio-frequency spacing at high altitudes to 25 kilohertz is the result of a
five-year study on ATC channel congestion. The planes must be equipped
with 720-channel radios to get maximum benefit of the new channels.

Jobs in U. S. aerospace firms, including those for engineers and scientists,
will rise to 916,000 by December, up 2% from the year before, uand
continue upward in 1978 10 935,000 another 2.1% boost. The Aerospace
Industries Association bases this projection on a survey of 45 companies.
“The projected increase reflects a reverse of recent trends,” ata says,
noting that aerospace jobs reached a low of 895,000 last September, from
the peak of 1.5 million in 1968,

Commercial transport and helicopter production will account for much
of the increase, according to the survey. The missile and space side is not as
bright for 1977, although a 1978 gain is predicted as Space Shuttle
activity accelerates.

Engineering and scientific employment, pegged at 165,000 last Decem-
ber, will move gradually upward. reaching 171,000 by year's end, a 3.6%
rise for the year. The 1978 forecast of 175,000 would mark another 2.3%
rise from this year. Engineering and scientific jobs in the aircraft and parts
industry will rise 4% to 75,000 by this June from 72,000 at the close of
1976 and remain nearly stable through 1978, the association predicts.
Missiles and space engineering scientific employment will continue at
47,000, then rise slightly to 48,000 in 1978.
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Washington commentary

Keeping NATO safe for America

What sounds and smells like the beginning of an
clectronics trade war between U. S, producers of
consumer, semiconductor. and telecommunica-
tions products and their counterparts in Asia
now appears to worry makers of military elec-
tronics sclling to Europe, particularly to the
North Atlantic Treaty Organization.

That is the message from the Electronic
Industries Association’s Government division,
whose members say. “Safeguards are necessary
to censure that competition will be conducted
under cquitable conditions.”™ Although the EiA
division says Government spokesmen have
assured 1t that foreign contractors will be
subject to the same procurement regulations,
audits, and inspections as U. S. contractors and
would be judged on an cqual basis. the 1A s
proposing “safcguards™ anyway. If adopted by
the Department of Defense, the “safeguards™
would indeed make the military clectronics
marketplace safe for American companies since
they would in effect prohibit foreign entry.

Protecting the 10:1 share

The kia. which formed an Export/Import
Special Task Force on military imports,
perceives manufacturers in NATO countrices as its
greatest threat. These manufacturers’ carlier
grumbling over the alliance™s military outlays
has escalated to shouting as NATO's 8:1 dollar
ratio in favor of Amcrican supplicrs has
widened to 10:1. It may very well be that most
1A military manufacturers have large consumer
operations, too, and corporate managements
have now decided that they will not see their
military markets go the way of television. radio.
and stereo components. That threat scems very
real since Defense Secretary Harold Brown told
his NATO counterparts not long ago that there
will be more buys of European military hard-
ware, along with a more intensive bob effort to
standardize U. S. and NATO weapons.

Also distressing (o EIA's members is the
U.S.7UK Memorandum Of Understanding,
soon to be implemented. that climinates, among
other things, the “*buy American™ requirement
for new weapons. EIA's task force wants a
special industry briefing on just how that new
treaty document will be put into effect.

But that is the least of EiA's demands.
Topping the task force list of demands is the
requirement “that DOD provide written assur-
ance that if suppliers are recipients of subsidies
lrom their government, or benefit from nontariff
trade subsidies. they are not to be considered
cligible to compete with U. S. industry.”™ That,
of course, would cffectively climinate just about

every West buropean producer from competi-
tion. since their governments have long iden-
tified such military development spending as
“subsidies.” rather than employ such American
linguistic sugarcoatings as independent rescarch
and development or such R&D cuphemisms as
“advanced™ or ‘“exploratory.” As onc bOD
observer familiar with the EIA’s proposals puts
it: "It looks like they're going for the whole
hog.™

Another ElA recommendation specifies that
“if pob authorizes release of technical data
developed by U. S. industry and owned by the
U. S. Government. it must ¢establish monitoring
and control procedures to preclude such data
being transferred to third countries.™ That
requirement seems no more than reasonable for
protection of U. S. data. but it is likely to have a
significant secondary etfect: discouraging ser-
vice project oftices from working with Euro-
peans if they can possible avoid it. since their
alrcady strained stafls would then be obliged to
take on a significant new workload with the
*monitoring and control™ job.

Prolonging the agony

The k1A task force also wants DOD (o insure
reciprocity in contracting afliliations so that
“when a foreign country requires a U. S, firm to
have a local aftiliate or licensee in order to
compete in that country’s defense market, bop
should require that a reciprocal arrangement be
applied to that country’s industry when bidding
for the U.S. market.”™ That requirement is
certainly reasonable, but may be tough for bon
to enforce. Europeans are perhaps more protec-
tive of their own defense industries” interests
than America has had to be. simply because
they rightly ¢nvision the U. S. as the dominant
industrial force. Still bon should push for it.

Next to last on E1A's list is its call on bOD to
require its foreign allies to grant “expedited
release of requests for proposals™ to U. S. manu-
facturers if poD does the same —as it sometimes
does  for foreign producers who may compete
for a NATO buy. Again, reasonable but perhaps
not enforceable. If that proves to be the case,
then it will prove one more barrier to Brown's
pledge to buy more offshore.

But the kicker in EIA's proposals is the one
that calls for E1A to help oD draft the language
“for the specific contractual requirements that
forecign sources must meet for inclusion in the
ASPR™  the Armed Scrvices Procurement Reg-
ulation. “That would be laughable.” says onc
oD official, “if 1 didn’t know that they are very
serious about this.” Ray Connolly
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This plant specializes in
advanced IG technology.

It takes a lot of research, development, design,
ind production know-how to turn out a good line of
emiconductor devices . . . it also takes a lot of sophis-
icated equipment . . . plus a lot of specially-educated
ind skillfully-trained people mutually striving for prod-
Ict excellence.

At Sprague Electric’s Semiconductor Division, we
\:ave accumulated over fifteen years of intensive ex-

We proudly invite customers and prospects to
tour our plant, the nation’s finest semiconductor facil-
ity of its type. Here you will see the magnitude of effort
that goes into properly designed and manufactured
devices. You'll be pleasantly surprised!

Write or call George Tully or Bob Milewski to
arrange a visit. You can reach them at the Semicon-
ductor Division, Sprague Electric Co., 115 Northeast

)ierience in the manufacture of innovative semicon-
luctor devices ... devices making special contribu-
lons to technology . .. devices manufactured under
he most exacting QAR program . . . devices that as-
ure total customer satisfaction.

Cutoff, Worcester, Mass. 01606. Tel. 617/853-5000.

We have built the kind of operation it takes to
yroduce semiconductors compatible with today’s as
vell as tomorrow’s requirements.

‘OR FAST INFORMATION, CALL YOUR NEAREST SPRAGUE SALES OFFICE:
LABAMA, Sprague Electric Co 205 8830520 @ ARIZDNA. Sprague Electric Co 602 279-5435 o CALIFDRNIA, Sprague Electric Co 213 649-2600 Wm J Purdy C

orp 7142787640 « COLDRADD, Wm J Purdy Co 303 777 NH « CONNECTICUT, Sprague Electic Co 203 261-2551 « DIST DF COLUMBIA, Sprague El "

02 244 6006 « FLORIDA, Sprague tlectric Co 305 831-3636 & ILLINDIS, Sprague Electic Co 312 678 2262 « INDIANA, Sprague Electric Co 317 253 4247 « MASSACHUSETTS, Sprague

ectrc Co 617 899-9100 Sprague Electric Co 413 664 4411 « MICHIGAN, Sprague Electric Co 517 787-3934 e M!NNESDTA HMRInc 612 920-8200¢ MISSOURI. Sprague Electnc Co
14781-2420 o NEW JERSEY. Sprague Electnic Co 201 696 8200. Sprague Electric Co 609 7952299 Trinkle Sales Inc 609 795 4200 « NEW MEXICD, Wm J PurgyC 505 266 7959

EW YORK, Sprague Electric Co  516549-4141. Wn Rutt Inc 914 698 8600 Sprague Electric Co 315 437-7311 Mar-Com Associates 315 437-2843 « NDRTH CARULINA, Electronic
arketing Associates 919 722-5151 o DMID, ElectronicSalesmasters Inc - 800 362-2616 Sprague Electnic Co 513 278-0781 & PENNSYLVANIA Sprague Electric Co 215 167-5252 Trinkle

iles Inc 2159222080 o TEXAS, Sprague Electric Co 214 2351256 ¢ VERMDNT, Ray Perron & Co Inc 617 762-8114 & VIRGIN:A Sprague tlectnc Co 703 4639161 » WASHINGTON,
yrague Electnc Co  206632-7761 @ CANADA {Dntario). Sprague Electnc of Canada Ltd 4167666123 @ CANADA (Quebec). Sprague Elecinc of Canada Ltc 514 683-9220  §

THE MARK OF RELIABILITY

... and you thought we
only make great capacitors.
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WE JUST SET THE LAND
SPEED RECORD FOR RAM:s.

ﬁ o P
T f ‘

If you thought our 45ns
TTLRAMwas hot &
stuff, you haven't &
seen anything yet. 7
The TAA for (
our newest TTL RAM
clocks in at 30ns.
Making it the fastest
TTL RAM ever made.
And it's just one of six
new speed records
turned in at our latest
time trials for Bipolar RAMs.

And if that doesn't impress you, ™\
wait until you hear this: While we were "\
increasing our speed, we also reduced
our prices.

WATCH OUR DUST.

How fast is fast?
We took six of our most popular RAMs (four TTLs
and two ECLs) and improved the specs across the board.
We also added a brand new TTL device that's no
slouch in the speed department itself.
The line looks like this:
MAXIMUM ADDRESS ACCESS TIME (TAA ) IN NS
Over a temperature range of 0-70° C

100 Quantity
Old New Old New
TTL Organization | Spec Spec Price Price

Q3L415* 1024 X1 95 60 31689 § 910
93L412" 256 X4 70 60 $3067  $17.03
93412" 256 X4 NEW 45 $17.75
93415° 1024 X 1 70 45 $1300 | $ 975
93415A" 1024 X 1 45 30 $1560 | $11.70
ECL
10415 1024 X 1 60 35 $29.82 | $1560
10415A 1024 X 1 35 20 $34.08 | $18.20

"All TTL parts are available in a 3-state version with the same specs as above

GENTLEMEN, START YOUR RAMs.

Right from the start, our RAMs have outperformed the
competition because of advanced Fairchild processing
techniques. All our latest product improvements are the result
of a process improvement called Walled Emitter Isoplanar™
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technology which, as you might suspect, is a patented
Fairchild process.
The new process not only allows us to turn out faster

parts for less cost, but also enables us to reduce die sizes from

20% to 50%.
And, if the initial results with the WEI process are any
indication, you haven't seen anything yet.

SO WHAT ELSE IS NEW?

How about a 35ns 4096 X1 static TTL RAM? Ora 256 X

1 ECL RAM with a TAA of 6éns typical? Both of these
products and more are way beyond drawing board status
at Fairchild. In fact, we should be announcing quantity
production and distributor availability any day now.

THE DYNAMIC DUO.

What about dynamic RAMs”? Glad you asked.

Fairchild also makes the fastest dynamic 4K RAM in the
industry. The 93481 boasts a TAA of 120ns and a cycle
time of 280.The 93481A has an impressive TAA of 100ns
and a cycle time of 240.

Both of these dynamic devices owe their performance
specs fo the 3™ process. Which stands for Isoplanar™
Integrated Injection Logic.

WAIT TILL YOU SEE HOW FAST WE DELIVER.

Making the world's
fastest RAMs is one
thing. Delivering
them is another. 4, |
Asluck would |
haveit, wealso '}
excel in another. "\

Our whole
line of speedy TTL =il
and ECL RAMs are waiting for you on distributor shelves.
In quantity.

If you're somewhat surprised that we not only have the
best RAMs on the market, but can also deliver them in

whatever quantity you need, don't be. Fairchild has delivered
more large Bipolar RAMs than all our competitors combined.

For fast information and delivery, write or call your
Fairchild sales office, distributor or representative today.
For an even faster response, use the direct line at the bottom
of this ad to call our Bipolar Memory Division. Fairchild
Camera & Instrument Corp., 464 Ellis Street, Mountain View,
CA 94042. Tel: (415) 962-3951. TWX: 910-373-1227.
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CALLUS ON IT.
(415) 962-3951
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ICC

Our
onverter

class.

Ten vears of leadership in signal conversion
design, manufacture and application support has
put Analog Devices at the head of the class in 1C
Converters. We pace the field in every aspect: in
innovation, quality, pricing and slnpm( nts. As a
result we can deliver more than 20 different kinds
of 1C Converters todav. As well as give vou the
strongest technical and application supp(nt Our
production capability is what really enables us to
step out ahead of the rest.

AD7522 — tirst monolithic CMOS
10 bit multiplying D/A converter
with input butfer and holding
register. allowing direct interface
to microprocessors.

AD572 — complete 12 bit succes-
sive approximation A/D converter
can guarantee no missing codes
over the full -55°C to +125°C

temperature range.

AD563 — 12 bit complete D/A

converter with monotonic per-

formance, over the full —55°C to
-125°C temperature range.

AD7520 — first monolithic CMOS
10 bit multiplying D/A converter.
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Take our high density CMOS processing
techmique. It increased circuit packing density,
made higher breakdown voltages feasible and pro-
duced unusual stability and reliability. And en-
abled us to give the world its first precision CMOS
monolithic D/A converters.

And look what our bipolar expertise plus
innovations in thin film processing and laser trim-
ming technology ultimately led to. The first mono-
lithic laser water trimmed lnp()Lu converters with
unmatched accuracy and stability.

AD7550—13 bit monolithic CMOS
integrating A/D converter using
our revolutionary “Quad Stope”
conversion technique for extremely
high precision and stability. Tri-
state data output and byte control
for direct interface to micro-
processors

AD7570 — monolithic CMOS 10 bit
successive approximation A/D
converter with tri-state data out-
put and byte control for direct
interface to microprocessors.

AD561 — 10 bit complete mono-
lithic D/A converter, the new DAC
Standard.

ANALOG
DEVICES

The real IC converter company.
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ICC

Program

I. A/D and D/A
Converters:

D/A Converter Function
and Selection Factors
Deciphering the Specifica-
tion Page

A/D Conversion
Techniques

Lrror Sources and Testing

Il. Analog Signal
Handling for High
Speed and Accuracy
/A Converter Output
Signal Interface
Converter Dyvnamices and
Compensation

Finding and Preserving
the Signal Path in Opera-
tional Amplifiers

Analog and Digital
Grounding and Decoupling

One of owr Application Seminars is a periect
opportunity to learn from the head of the class
more about todav's 1C Converters and data acqui-
sition systems and their potential. You will also
get aglimpse of what the future holds in store for
conversion components, You can expect an inten-
sive, stimulating all-day program put on by some
of the best engineering brains in our company.

ANALOG
DEVICES

The redl IC converter company

United States
Los Angeles?®
Mav 3
Palo Alto®
Mav 3
Boston®®
Mav 1
\I(-il'()l)()litalll N.Y.°e
June 7
Houston®
Jie
Detroit®?®
June 14

\vndtwn”unnuthvphonv

Yes, Twant to attend vour class.

International
Tokvo
April T 8
Osaka
April 11

I Munich
Mav 24
London
May 26
Copenliagen
May 31
Paris
June2

Your
onverter

class.

Compann

Cit

Il Application
Versatility of Bipolar
and CMOS Converters
1C Converter Components
and Designs

The Complete Sigle-Chip
Bipolur /A

Application Strengths of
the Multiplving CNMOS
Converter

Bipolar A/Ds for Speed
and Accuraey

Low Power Svstems A/D's
with CMOS

Peripheral Components

IV. Converter/
Microprocessor
Interface Yechniques
Hardware Technigues for
the Standard Converter
Simplifving the Interface
with Peripheral Adapter
Chips
(I()n\‘('rt(-r(I(mq)un('nts tor
Direct u Processor Bus
Connection
Configurations of Com-
plete Data Acquisition
Svstems

Which means some of the best brains in the in-
dustrv. A look at the program will give vou an idea
of the scope of each seminar. And how much
richer in knowledge vou'll be at the end of it.
Check the schedule below for the one vou would
like to attend. Then send the coupon to the sales
office listed or telephone them. We will contact

vou with specific details.

['ninterested in the seminar in

on

loweation

Namne

Title

Adidress

State

\nadog Devices, Ine. 2223 25th Street, Suite 300, Long Beach, CA 90806, Tel: (2130 393- 1783
Viadog Devices, Ines Ronte #1 Tndnstrial Park, Norw ood. NEAO2062.Tel (6171 329-50 13
Anadog Deviees, Inew 123 Fast Lake Street, Suite 200, Bloomingdale. 11, GO108. Tel: (312) 894-13300

late

Departinent

Phone

Zip

E428

For intermational seminars. contact: Dennvark: 02/8:4 38 O, England: 01/ 94 10 466, France: 686-77 60, Genmany: 059/33 03 19, Japan: 03/26 36 826,
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7trimmers handle 95% of your applications.

Single-turn

With these industry
standard cermet trim-
mers, you're assured
design versatility, high
quality, and fast
delivery.

Just decide what
you need regarding:
(1) single- or multiturn;
(2)sealed or not; (3) size;
(4) resistance; (5) pin
spacing; and (6) price.

Then call your local
Beckman Helipot dis-
tributor for free evalua-
tion samples. To get his
number, or inmediate
technical literature, call
(714) 871-4848, ext.
1776. See how fast and
easily you can solve
trimmer problems.

Model 64

- Miniature, sealed

. 22 turns of adjustment

- 0.25 watt at 85°C

- Resistance range:
10Qto 1 meg Q)

- 14" square for tight
P.C. board packaging

- Unique brush contact

. Adjustability —
voltage ratio within
0.01%

Model 91

- High quality —low
price

- Unique brush contact

- Excellent setability

- Protective dust cover

- Top or side adjust

- Standoffs prevent
rotor binding, permits
board washing

- Small 38" dia. size

e —

.' ‘hzl 1)

Model 72

- 38" square

- Sealed for board
washing

. Available in flame-
retardant SEQO housing

- Top or side adjust

- Brush contact

- Excellent setability

. 2 ohms of end
resistance

Multiturn

P,
'»‘”/»‘

Model 68

- Low-cost
- Sealed for board

washing

. 18 turns for adjust-

ment accuracy

- 38" square housing
- Brush contact
- 3 pin styles for

efficient packaging

. Broad resistance

range: 10 Q2toZ2 meg (2
- Operates with V% watt
at 25°C

Model 89

- Our lowest cost
multiturn

- Sealed for board
washing

- 34" rectangular,
0.250" high

- 15 turns for accurate
adjustment

. 7 pin styles for mount-
ing versatility

- Panel mount available

- Resistance range:
10Qto 2 meg Q)

BECKMVIAN®

HELIPOT DIVISION
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Model 82
- 4" dia. by 0.150”

max. height

. Sealed for board

washing

- Flame-retardant SEO

materials

- 82P —top adjust;

82PA —side adjust

- Brush contact for

excellent setability

- Resistance range:

10Qto 1 meg O

Model 78

- Military performance,
industrial price

- 1%4" rectangular,
0.195" wide

- Sealed

- 3 terminal styles: flex
leads, P.C. pins, solder
lugs

- Power rating: 0.75
watt at 70°C

- 22 turns of adjustment
- Resistance range:

10Qto2meg Q)

Electronics/ April 28, 1977



BPO to install
fiber-optic test bed

Blood-pressure test
unit goes to LSI

Sinclair launches
$29.95 programmable
scientific calculator

Software aids equip
Level 64 computer
for competition

Quartz clocks
run on sunlight
or room light

Electronics/April 28, 1977

International newsletter

Following the unveiling by Standard Telephones and Cables of a 140-
megabit-per-second optical-fiber link [see Electronics International], the
British Post Office expects to soon announce a versatile 12-kilometer
testbed between telephone exchanges at its research labs in Martlesham
Heath and Ipswich, Suffolk. Although BPO researchers primarily designed
the link to test 8.48-mb/s local exchange traffic, they already have
transmitted at the 140-Mb/s rates to one repeater installed 5.75 kilome-
ters along and plan to test that high speed over the whole hop.

Add another item to the list of products boasting Lst circuitry — blood-
pressure measuring gear. Matsushita Industrial Equipment Co. is starting
shipments of an electronic sphygmomanometer in which all logic circuits
have been integrated on a single p-channel mMos 151 chip measuring about
3.5 millimeters square. The unit, which is based on a cuff with a capacitor
microphone inside, pumps up and releases cuff pressure automatically. It
displays blood pressure and pulse rate digitally and uses the pulse rate data
for gating of logic circuits to eliminate errors caused by noise. The new
instrument, an updating of a non-LsI version the company has been selling
since October 1975, sells for about $1,450.

Sinclair Radionics Ltd. of Great Britain takes a new turn in the calculator
price war by introducing a $29.95 programmable version of its small
Cambridge scientific model. Targeted for the huge engineer and student
market, the instrument has 19 multifunction keys plus such features as a
36-step program memory, conditional and unconditional branch instruc-
tions, program self-check, and an optional library of 294 programs. Key to
the 3-ounce unit is a National Semiconductor 5799 4-bit microprocessor
chip operating from a Sinclair-developed program.

The Franco-American computer company, cil-Honeywell Bull, has given
its French-developed Level 64 computer a more aggressive look with the
announcement of software aids for conversion to it from competitive
systems including 1BM. NCR. ICL. and Philips. cui-HB expects Honeywell
Information Systems to follow with similar announcements in the U. S.
and other HIS territories, but these are likely to be tailored to local market
requirements.

The new aids are aimed at helping users convert from systems such as
the IBM 360/370 and ICL 1900 to the Level 64. The main application
areas are file and program conversion. The Level 64 has also been beefed
up with more memory, peripheral, and telecommunications capabilities, as
well as other software, including text-editing programs.

Telenorma GmbH, a subsidiary of Frankfurt-based Telefonbau und
Normalzeit, has readied two quartz-driven clocks that can be kept charged
by sunlight or room light greater than 700 lux. One is a table-top version
with a liquid-crystal display, the other a wall clock with a conventional
analog time indication. Their power supply consists of high-efficiency,
single-crystal-silicon solar cells capable of storing enough energy to keep
the clockwork going through the night. The time deviation for the two
models is no more than * 30 seconds per year.
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OUR NEW SCHOTTKY RECTIFIERS
WOULD STILL BE THE BEST BUY
EVEN IF THEY WEREN'T THE

BEST PRICED.

66
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But they are. In fact, our new Axial
Leaded Schottky Rectifiers are priced
as low as 92¢ in hundreds (Model

ITS 5818). And when you combine the
price with ITT's superior technology,
they clearly become the best buy on
the market.

You get epitaxial construction
for higher operating efficiency. Oxide
passivation. Metal overlap contact
system for improved reverse charac-
teristics. A guard ring protected barrier
for superior reverse power surge
capability. Lower high temperature
leakage. An inherently low forward
voltage drop. Small size. And lots
more. And they're all made right here.

Sure, other manufacturers can
offer you some of these features. But
it took ITT to put them all together in
the Axial Leaded Schottky Rectitiers
that are destined to become the new
state of the art. And ITT to offer them
at a price that makes them practical.

Get detailed technical informa-
tion on our new Axial-Leaded Schottky
Rectifiers. Write ITT Semiconductors,
74 Commerce Way,

Woburn, MA 01801.
Tel (617) 935-7910.
SEMICONDUCTORS

Second to None

Electronics / April 28, 1877



Electronics international

British firm to inaugurate 140-Mb/s
transmission cable over 9-kilometer route

What is the commercial potential for
optical-fiber telecommunications? A
two-ycar field trial of a 9-kilometer,
140-megabit-per-second transmis-
sion link north of London is a
starting point for the answer to that
question. Standard Telephones and
Cables, which is installing the trial
link in British Post Office phone
ducts, also hopes the project will give
it a leg up on its worldwide competi-
tion [ Electronics, April 14, p. 65].

The International Telephone &
Telegraph subsidiary hopes that its
field trial will stake a claim to
commercial leadership in high-speed
optical transmissions with the BPO
and overscas telecommunications
authorities. It also gives the compa-
ny “‘a specific target to bring things
out of the lab environment and into
the real-life world outside,” declares
S.B. March, technical director.

Aside from the technical chal-
lenge, STC chose the stiff 140-Mb/s
rate because economic studies
showed that this international stan-
dard speed would be cost-competi-
tive with coaxial cable. The trial
hookup will initially carry simulated
telephone traffic between two BPO
exchanges when it begins operating
this summer, but STC expects the
Post Office to switch in some live
traffic soon after. The link can carry
as many as 1,920 simultancous
phone conversations or two color-
television signals.

Mostly a private venture among
STC and other ITT companies, the
project is estimated to cost several
hundred thousand dollars. The BPO
supplied the ducting and space for
the digital multiplexing equipment
in the Stevenage and Hitchin
exchanges. The pulse-code-modula-
tion systems contain:
® Multimode graded-index fibers of
germanium-doped silica, a commer-
cial offering from STC using chem-
ical vapor deposition [Electronics,
Nov. 25, 1976, p. 6E].

Electronics / April 28, 1977

Making ready. Top: optical fiber being
spliced. Middle: terminal equipment in one of
telephone exchanges. Bottom: engineer ad-
justs terminal equipment

@ Cable 7 millimeters in diameter
from ITT’s Standard Telecommuni-
cation Laboratory containing a cen-
tral strain member that supports
four copper wires to feed power to
the repeaters, one dummy strand as
a filler, and three 100-micrometer-
diameter optical fibers, one a spare.
® Six gallium-aluminum-arsenide
double-heterostructure lasers from
STL operating at a wavelength of 850
nanometers for special purity. Marsh
says STL has donc more than 20,000
hours of life testing on the design.

® Two STL-made repeaters placed 3
km apart to rejuvenate the signal.
Marsh says that it now looks as if
one repeater would be enough.

® At each exchange, standard high-
order multiplex equipment supplied
by Bell Telephone Manufacturing
Co. (an ITT company in Belgium not
affiliated with AT&T in the U.S.),
and the Italian Fabrica Apparec-
chiature per Communicazioni Elet-
triche Standard spa.

After the trial, sTC hopes that the
BPO will buy a system for its ficld
trial, which could lead to orders for
commercial systems. O

West Germany

Shorter CCD chip
has more cells

More light-sensing cells per milli-
meter: that could mean shorter
length and lower production costs or
higher resolution for the linear
charge-coupled service image sen-
sors used in page-scanning and
facsimile transmission systems.

At present, only laboratory ver-
sions exist of the so-called quadri-
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lincar 1mager developed by H.J.
Pficiderer and Hciner Herbst at
West Germany’s Siemens AG, and
further development is necessary
before Siemens will make a decision
on volume production. But their
work to date has convinced two
rescarchers that the standard 1,728-
cell imager can be shortened by
30% —to 17.5 mm from the normal
25 mm [ Electronics, March 20, 1975,
p. 25].

The other route would be to pack
many more than 1,728 cells into a
25-mm-long imager— more than
2,500, investigation indicates. That,
Pflciderer notes, translates into a big
improvement in image resolution
that would be uscful in, say, remote
picture sensing from satellites.

The quadrilinear imager uses
four shift registers instcad of the
usual two. As a result, its informa-
tion recadout is more efficient, and it
can use smaller sensing cells.

A conventional page-scanning
imager has just two CCb shift regis-
ters, one on cither side of the row of
Mos-capacitor sensing cells. The
charge that is produced when light
impinges upon these cells is trans-
ferred into the registers and then
shifted down the linec of ccD
elements to the output. All odd-
numbered cells are connected to,
say, the lower ccps, while all even-
numbered ones are hooked to the
upper CCDs.

One drawback of such a bilinear
imager, Pflciderer points out, is that
most charges must undergo many
shifts before reaching the output.
This leads to some degrees of signal
distortion, which impairs resolution.
To be sure, this problem can be
solved by replacing the normally
used surface ccps with bulk ccps,
which exhibit a better charge trans-
fer behavior. But fabricating the
bulk type is more complicated.

Further, Pfleiderer contends, the
device could be produced at less cost
if it were smaller —that is, if the
sensing-cell density were higher. But
in the bilinear imager, that density is
limited by the length of the ccp
clements. With the S-micrometer
structures possible today, the total
imager length cannot be made much
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Around the world

TV set is system’s input / output terminal

Despite company-sponsored microprocessor courses and seminars and a
?host of development systems, the number of engineers who know how to
program microprocessors is still relatively small. The trouble is that many
instruction methods either do not provide sufficient hands-on software expe-
rience or are beyond an individual user's financial means. Now, though, out
of West Germany's Black Forest comes a simple, relatively inexpensive
system that uses any black-and-white TV receiver as the input/output
terminal. Developed by Franz Morat KG, a 250-man metal products
company, the system enables the user to learn all about microprocessor
programming right in his living room and at his own pace.

The heart of Morat's TV-Computersystem 680078080 is a microproces-
sor—either a 6800 version from Motorola or Intel's 8080 —backed up with a
1-kilobyte random-access memory, electronic control unit, power supply,
and light pen for controlling the display on the TV screen. The price tag: a
mere $540. For $275 or so more, the user can add a cassette control and
interface unit for reading or writing memory data on any commercially
available tape at the rate of 1 kilobyte in less than 80 seconds.

4-company effort yields 65-k RAM

American semiconductor makers are not alone in closing in on the 65,356-bit
random-access memory —a joint Japanese development effort has yielded a
65-k RAM that could be commercially available in two to three years. Small
geometry and a thinner oxide between them cram the 65-k dynamic RAM on
a chip a little larger than that used for many of today's 16,384-bit memories.
The device was built at the Musashino Electrical Communication Laboratory
of Nippon Telegraph and Telephone Public Corp. in a joint project with
Nippon Efectric Co., Hitachi Ltd., and Fujitsu Ltd. The commercial versions
would be used in telephone exchanges, computers for on-line services
offered by Nippon Telegraph, video communication, facsimile, and intelligent
terminals, as well as in commercial applications.

Central data base cuts costs
Putting the data base in a central memory and relegating all processing tasks
to peripheral microprocessors with direct access to the memory is an
unusual way to set up a data-management system. But it is a system that
takes advantage of the low cost of microprocessors while providing the
power to combine real-time processing with off-line key-to-disk, remote-job-
entry, or batch processing. Following through on the bright idea, Hyperion
Data Systems Ltd. is launching two products. The Micro-Cell 101 is a
general-purpose system to be unveiled in late May at the International
Minicomputers, Microcomputers, Microprocessors 77 exhibition in Geneva.
The $15,000 version comes with one visual-display-unit terminal, a 150-
character-per-second printer, and 25 megabytes of disk memory. The
$77,000 version has eight visual-display units, two printers, and 100 mega-
bytes of on-line memory. The Dentron D8000, a specialized form of the
concept designed to store up to 35,000 dental records, already has
attracted interest from dentists all over the world, the company reports.

less than 25 mm, however.

This is where the quadrifinear
imager comes in. in this device,
there are two ccD shift registers
along cach side of the cell row. In
the charge-transfer process the con-
tents of all cells arc first shifted to
the inner ¢cD elements. Then, every
other charge packet in these cle-
ments is moved to the outer CCDs.

Finally, all charges are transported
to the output.

The use of four instead of two
shift registers virtually halves the
number of transfers from one ccp
clement to the next, so that there is
less signal distortion and hence
higher resolution. That means that
even long sensing-cell rows can be
made with simple surface-ccps. [
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The electronics technology
marketplace and the
electronic distributor

Elmar Electronics |

Gathering in Las Vegas the first week in
May for National Electronics Week will
be the representatives of a $4 billion
segment of the electronics community —
some 9,000 individuals, including: manu-
facturers of electronic components,
equipment, and accessories; their field
sales forces, among them a substantial
number of independent manufacturers’
representatives; and the distributors
through whom these manufacturers
bring their goods to market.

The Las Vegas visitors will be partici-
pating in the annual NEWCOM Show —
often described as the “vital meeting
place and marketplace for the world of
electronic component distribution.”” This
is a world which has played an indispens-
able role in helping bring a new era in
electronic technology. Distribution has
been responsive to and reflective of the
changes, but also has been a critical
force in facilitating the expansion and
sophistication of the technology.

This is therefore an appropriate mo-
ment at which to review the evolution of
electronic distribution and in particular to
call attention to the emerging role of the
industrial electronic distributor in selling
electronic components and equipment,
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and providing service to those that buy
them. It has been estimated that today
there are some 2,000 industrial elec-
tronic-distributar locations (main offices
and branches) in the United States,
serving approximately 40,000 industrial
electronics-buying locations. Nooody
quarrels with the estimate that this tigure
will reach 100,000 locations by 1983 It
has further been estimated that some
350 industrial distributor firms now sell
over $2 billion worth of electronic
components and parts annually to the
OEM, MRO, and R&D markets.

Technology oroliferation, accelerated
by the potentials offered product design-
ers by LSl and microprocessor technol-
ogy, strengthens and accentuates the
role of the industrial electronic distributor
as the most efficient, if not the only, way
to keep pdace with e.ectronics’ burgeon-
ing penetration into such areas as
mechanicai, hydraulic, efectrical, as well
as electroric product design.’

For many component-manufacturing
companies, products sold through the
industrial distributor account for up to
60% of their total sales volume. As the LS!
and microprocessor technology contin-
ues its penetration into new market

areas. distributors’ share of the compo-
nent sdles dollar volume is likely to
increase in answer to the demand.

It's not easy to draw a profile of indus-
trial distribution as it operates today.
There are probably as many different
profiles and combinations of product
mix, service orientation, and territorial
coverage as there are industrial distribu-
tions—even more as many of the so-
called ““general-line distributors,” whose
traditional orientation was the radio and
TV service parts business, begin to
provide coverage of bits and pieces of
the industrial market.

In zeroing in on the exclusively indus-
trial erectronic distributors, you can begin
to classify them by the type of customers
they serve, the type of products they
arry, and by their range of geographical
coverage. Within these differentiations
and categorizations, there are further
overlaps and hybnds.

Perhaps the most obvious difterentia-
tion among industrial distributors is
geographic. These range from the large

For more information on buying from
NEDA distributors, check 220 on the
reader service card.
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Delivery may not be everything
BUT...

when it becomes the only thing,
COME OVER TO MAGNECRAFT.

Magnecraft

ELECTRIC COMPANY

World Radio History



Vith our distributors
s close as your phone

nd 1200 stock relays,
je’re the only name

ou need to know.

LABAMA

all-Mark Electronics
untsville 205/837-8700

G Electronics & Equip. Co.
wmingham 205/328-4525

holesale Electronic Supply Co.
ndalusia 205/222-5100
RIZONA

ramer/Arizona
wenix 602/267-7321

alis Electronic Supply Co.
oemx 602/258-8151

ierulff Electronics
toentx 602/243-1401

irts Electronics of Arizona
voenix 602/258-6476
ALIFORNIA

Ihed Electronics ot Califormia Inc
arden Grove 714/894-7581

& B Dsstributors
meryville 415/658-6713

21l Industries
ardena 213/321-5802

21l tndustries
innyvale 408/7348570

rerulff Electronics
3s Angeles 213/685-5511

ierulff Electronics
1o Alto 415/968-6292

rerulff Electronics
in Diego 714/278-2112

ewark Electronics
iglewood 213/678-0441

C Components
un Vatley 213/768-6111

ampart Components
oodland Hills 213/887-7260

ose Electronics
Jrlingame 415/692-5700

icramento Electric
icramento 916/441-4821

arminal Electronics Corp.
vine 213/971-3721

estern Electromic Supply Corp.
lendale 213/245-1226
OLORADO

istell’s Electronic Supply Co.
enver 303/244-4691

itegrated Electronics Co., iInc.
enver 303/5634-6121

't Electronics
urora 303/364-1000

ewark Electronics
enver 303/757-3351
ONNECTICUT

& S Electronics
ast Hartford 203/528-9901

TEPCO Elec. Parts Corp.
ratford 203/375-6961

ewark Electronics
estport 203/226-6921
LORIDA

lectronic Equipment Co., Inc.
iami 305/871-3500

all-Mark Electronics

rlando 305/855-4020

vkes Electronics Corp.
impa 813/886-6621

ewark Electronics
ort Lauderdale 305/587-2372

GEORGIA

Ack Radio Supply Co
Atlanta 404/351-6340

Lance Engineering inc
Tucker 404/938-8220

Newark Electronics
Atlanta 404/321-0413
HAWAII

Electrical Equipment Co
Honolulu 80B/533-3884

Industrial Electronics
Honolulu 808/533-6095
ILLINOIS

Ailied Electronics Corp
Etgin 312/697-8200

Classic Components Supply
Northbrook 312/272-9650

Cramer Electronics
Mt. Prospect 312/693-8230

Ebinger Radio Inc.
Alton 618/462-9783

ED.I.
Chicago 312/283-4800

Hall-Mark Electronics
Elk Grove Village 312/437 8800

Joseph Electronics, Inc
Niles 312/297-4200

Kserulff Electronics
Elk Grove Village 312/640-0200

Klaus Radio & Elec. Co
Peoria 309/691-4840

Newark Electronics
Chicago 312/638-4411

York Radw & TV Corp
Decatur 217/423-3484
INDIANA

Fort Wayne Electronics
F1. Wayne 219/423-3422

Graham Electronic Supply, Inc.
Indianapolis 317/634-8202

Hutch & Son, Inc.
Evansville 812/425-7201
IOWA

Deeco Inc.
Cedar Rapids 319/365-7551

Hall-Mark Electronics
Cedar Rapids 319/393-3556

towa Radio Supply Co., Inc.
Cedar Rapids 319/364-6154

Newark Electronics
Cedar Rapids 319/362-1171
KANSAS

Hall-Mark Electronics
Shawnee Mission 913/888-4747

Radio Supply Company
Wichita 316/267-5216
LOUISIANA

American Electronics, Inc.
Shreveport 318/424-6591

Davis Wholesale Elec. Supply
Baton Rouge 504/357-6427

Lake Charles Elec. Supply
Lake Charles 318/433-4649

Menard Electronics, Inc.
Baton Rouge 504/355-4615

MG Electronics & Equip. Co.
Harahan 504/733-0070

Ralph’s Electronics
Lafayette 318/234-450Q7

Wm. B. Allen Supply Co., Inc.
New Orleans 504/525-8222

Circle 227 on reader service card

ELECTRIC COMPANY

MARYLAND

Hall-Mark Electronics
Balumore 301 796-9300

Kierultt Electronics
Garthersburg 301/948-0250

Pioneer Washington Electronics
Gaithersburg 301/948.0710

RESCO/Baltimore
Baltimore 301/823-0070

Newark Electronics
Beitsville 301/937.5085
MASSACHUSETTS

Cramer Electronics, Inc
Newton 617/969-7700

Dowiak Assoc., Inc
Dw. ot Impact Sales Co., Inc
Newton 617/964-7740

Gerber Efectronics
Dedham 617/329-2400

Kierulff Electronics
Biilerica 617/667-8331

Newark Electronics
Woburn 617/935-8350
MICHIGAN

Pioneer '/Michigan
Lwvonia 313/625-1800

Newark Electronics
Oak Park 313/548-0250

Newark Efectronics
Wyoming 616/241-6681

Wedemeyer Electric Supply Co
Ann Arbor 313/665-8611
MINNESOTA

Hall-Mark Electronics
Minneapolis 612/884-9056

Newark Electronics
Minneapolis 612/331-6350

MISSOURI

Four State Radio Supply Co., Inc

Joplin 417/624-0368

Hall-Mark Electronics
Earth City 314/2915350

Olive Industrial Electronics, Inc.
St. Louis 314/863-7800

Van Sickle Radio Electronics, Inc.
St. Louwis 314/621-5000
MONTANA

Electronic Supply

Billings 406/252-2197
NEBRASKA

Scott Electronic Supply Corp.
Lincoln 402/466-8221

NEW JERSEY

Kierulff Electronics
Rutherford 201/935-2120

Newark Electronics
Keniworth 201/272-8410

Route Electronics, Inc.
Springfield 201/379-7710
NEW YORK

E E. Taylor Company, Inc
Albany 518/438-4461

Electronic Equipment Co.
Hempstead 516/638-5510
Harrison Radio Corp
Farmingdale, L.1. 516/293-7990
Harvey Electronics

Binghamton 607/748-8211

Latayett Radio
Syosset, L.1. 516/921-7700

Newark Electronics
Rochester 716/473/6600

Peerless Radio Corp.
Lynbrook, L.1.516/5693-2121

Rochester Radio Supply Co., Inc.
Rochester 716/454.7800

Simcona Electronics Corp
Rochester 716/328-3230

Masiine Electronics
Rochester 716/546-5373

Standard Electronics, Inc
Buffalo 716/685-4220

Summut Distributors
Buffalo 716/884-3450
NORTH CAROLINA

Hall-Mark Electronics
Raleigh 919/832 4465

Kirkman Electronics, Inc
Winston-Salem 919/722-9131

Mac Victor Electronic Supply
Concord 704/786-4175

United Electronic Supply
of Gastomia

Gastonia 704/867-4401
OHIO

ESCO Incorporated
Dayton 513/226-1133

Hughes-Peters, Inc.
Columbus 614/294-5351

Hughes-Peters, Inc
Cincinnaty 513/351-2000

Wm. Pattison Supply Co
(Cuyahoga Hts.,) Cleveland
216/441-3000

Newark Electronics
Cleveland 216/361-4700

Newark Electronics
Cincinnati 513/874-5115

REPCO
Cleveland 216/248-8900
OKLAHOMA

Halt-Mark Electronics
Tuisa 918/835-8458

Rado Supply Inc.
Oktahoma City 405/232-6127

S & S Radio Supply
Tulsa 918/582-8242
OREGON

Almac/Stroum Electronics
Oiv. of Laser Link
Portland 503/292-3534

North Coast Electric Co.
Portland 503/228-5111
PENNSYLVANIA

CAM/RPC Electronics
Puitsburgh 412/782-3770

Hall-Mark Electronics
Huntingdon Valley 215/355-7300

Simco Electronics, Inc.
Phildelphia 215/229-1880
RHOOE ISLAND

Wm_ Dandreta & Company
Providence 401/861-2800

W.H. Edwards, tnc.
Warwick 401/781-8000

SOUTH CAROLINA

Sawyer Electronics
Greenville 803/235-0438

Whoiesale Radio Supply Co
Industrial Dwv
Charieston 803/722-2634

]\Ja gn ecra f [ o 5575 North Lynch  Chicago, IL 60630 312/282-5500

TENNESSEE

Curle Electronics
Chattanooga 615/266-4728

Electra Distributing
Nashville §15/329-3971

Radiwo Electric Supply Co.
Kingsport §15/247-8111
TEXAS

Allied Electronics
Fort Worth 817/336-6401

Altair Company
Houston 713/462-3029

Altarr Company
Richardson 214/2315166

ESI Supply
Midland 915/694-9657

Hall-Mark Electronics
Dallas 214/231-6111

Hall-Mark Electronics
Houston 713/781-6100

Hargis Company
Waco B17/754.5667

Ideal Industrial Electronics
Supply, Inc.
El Paso 915/565-4671

KA Electronic Sales
Dallas 214/634-7870

Newark Electronics
Garland 214/271-2511

R & R Electronics
Lubbock 806/765-7727

Southwest Eiectronics, Inc
Stafford 713/494-6021

Sherman Electronic Supply
San Antonio 512/224-1001

Wholesale Electronic Supply
Austin 512/478-9568
UTAH

Stuart Electric Suppty Co.
Salt Lake City 801/466-8605

Newark Electronics
Salt Lake City 801/486-1048

W.H. Bintz Co., Elec. Div.
Salt Lake City 801/363-6821
VIRGINIA

Arlington Electronics Wholesalers,
Incorporated
Arlington 703/524-6256

Meridian Electric
Richmond 703/355-6521

Roanoke Electronics, Inc
Salem 703/389-7269
WASHINGTON

Almac/Stroum Electronics
Seattle 206/763-2300

Consolidated Electrical Distributors
Tacoma 206/383-5961

H.D. Campbell Co.
Seattle 206/634-1200
WISCONSIN

Electronic Expeditors, inc.
Milwaukee 414/228-8100

Hall-Mark Electronics
West Allis 414/476:1270
Newark Electronics
Brookfield 414/781-2450

Taylor Electric Company
Mequon 414/241-4321

Lakeview Electronics
Mequon 414/377.8250

Write for our NEW Stock Catalog, or
contact your local Magnecraft distributor. He's listed above.
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CERMET TRIMMERS CARBON COMPOSITION TRIMMERS

€2  Type A: 4" diameter, single turn. 10 ohms to 2 megs "‘ f’ Type Y: 12" dia., single turn, 100 ohms to 5 megs £10% or
*10%. 0.5W at 85°C, immersion sealed. 3 terminal 20%. 0.25W at 50°C, dust/splash resistant, 5 styles, non-
options, Publication 5238. 1000 piece price $1.12to 1.68. ! linear tapers, Pub. 5209. 1000 piece price $0.90 to 1.59.

>y ' \'.!

/ Type S: %" dia., single turn, 50 ohms to 1 meg *10% __/ Type F: 2" dia., single turn, 100 ohms to 5 megs *10%
0.5W at 85°C, immersion sealed, top or side adjust, or 20%, 0.25W at 70°C, immersion sealed, 6 styles, non-
Publication 5208. 1000 piece price $1.15 or 1.40. ) linear tapers, Pub. 5234. 1000 piece price $1.00 to 1.62.

!;'f’!
Type E: %" square, single turn, 10 ohms to 2 megs *10%, Type O: 2" dia., single turn, 100 ohms to 5 megs *10%
0.5W at 70°C, immersion sealed, 13 terminal options, TTT  or 20%, 0.40W at 70°C, immersion sealed, 4 styles, non-
Publication 5219. 1000 piece price $0.49. linear tapers, Pub. 5235. 1000 piece price $1.20 to 1.58.
» "
= Type D %" diameter, single turn, 10 ohms to 2 megs g7 (‘ Type FD: 2" dia., 2 sec., 1 turn, 100 ohms to 5 megs =10%
=T =20%. 0.5W at 70°C, dust cover, 6 terminal options, .. or20%, 0.25W at 70°C, immersion sealed, 4 styles, 5
Publication 5240. 1000 piece price $0.42. tapers, 2 atten. Pub. 5231. 1000 piece price $2.65 to 4.10.
N Type 90: Approx. %" square, single turn, 100 ohms to o | ] Type BT: 2" dia., 2 section, 1 turn, for 75 ohm Bridged-T
‘2! 2'megs +20%. 0.5W at 70°C, open frame, 2 terminal %+ | pad applications, dust/splash resistant, side and top
WY options, Publication 5242. 1000 piece price $0.55. - adjust versions. Pub. 5236. 1000 piece price $2.49.
& > Type MT: %" square, 20 turn, 10 ohms to 2 megs =10% . Type N: 1%" long, 25 turn, 100 ohms to 2.5 megs *10%
i 0.5W at 70°C, immersion sealed, 3 terminal options, S 4 or20%, 0.33W at 50°C, immersion sealed, Publication
Publication 5241. 1000 piece price $1.18. ST 5206. 1000 piece price $2.50 or 2.65.
Type RT: %" long, 20 turn, 10 ohms to 2 megs *10%, > N Type R: 14" long, 25 turn, 100 ohms to 2.5 megs +10%
0.75W at 70°C, immersion sealed, 3 terminal options, gL T or2 %. 0.25W at 70°C, immersion sealed, bushing
| Publication 5237. 1000 piece price $0.65 or 0.93. mount option, Pub. 5205. 1000 piece price $2.87 to 3.73.

ap==

Quality inthe best tradition.
¥ ALLEN-BRADLEY

\@/ Milwaukee. Wisconsin 53204

EC120

Circle 228 on reader service card



Special advertising section

national chains (the biggest of which
claims annual sales in excess of $230
million) to strong regional networks, to
highly effective local distributors.

Obviously, the local distributor will
perform all sales and warehousing func-
tions from a single location. The national
is likely to maintain large and deep inven-
tories in a few major markets, aug-
mented by back-up stocks strategically
located in between and sales offices
which extend the reach even further.
The regional distributor generally offers
many of the sophisticated systems and
services of his national-chain coun-
terpart, combined with the shorter lines
of communication and closer customer
contact that are the forte of the local.

Product mixes differ as well. Many
distributors, particularly those that trace
their roots back as radio parts jobbers,
tend to take a broad-line approach,
carrying as many as 70,000 different
items from as many as 250 vendors,
many of them competitive with one
another. Then there is the limited-iine
approach, offering a wide range of
products within a limited number of
brands, but only one brand in a product
category. There also is the specialist,
who carries very deep inventories of a
comprehensive grouping of lines of a
single product type.

A topic that has evoked considerable
discussion in the industry —but that does
not fall within the scope of this report—
is that of franchises, whereby one or two
distributors have exclusive rights to offer
a given line in a given territory. However,
many distributors have cooperative

6D

working arrangements with one another.
As a matter of fact, the last year or so
has begun to see the emergence of
super-distributors, whose sole business is
fulfiling other distributors’ special com-
ponent needs.

The industrial electronic distributor, as
a distinct entity, is a relatively new
phenomenon. Industrial electronics distri-
bution, like the rest of the electronics
industry, is an outgrowth of the radio
business, specifically the radio parts busi-
ness. From the experimenters, hobbyists
and hams of the 1920s and 1930s, and
the explosion of radio as a primary enter-
tainment device during the early Roose-
velt era, emerged the radio parts jobber.
World War Il accelerated the growth of
electronics technology for non-entertain-
ment applications, but even in the late
1940s and early 1950s, the parts jobber
was still primarily concerned with selling
tubes and other replacement parts for
radios and television sets.

In the middle 1950s, pioneer distrib-
utors like Sam Poncher of Newark Elec-
tronics were considered visionary when
they said, “There is a customer for elec-
tronics every place there is a smoke-
stack.”” But this gospel spread, and by the
early 1960s, manufacturers were begin-
ning to develop fuli-scale marketing
programs offering off-the-shelf delivery
from local distributors, in small-run
production quantities with prices equiva-
lent to the factory’s.

This was the key to the revolution, the
sine qua non for today’s industrial elec-
tronic distribution to flourish as it does:
the recognition that the distributor was

Super-modern
offices and
warehouses,
frequently in
industrial park
settings, as well
as advanced
order-processing
equipment such
as shown at
Hamilton-Avnet,
are characteristic
of distributor
operations.

not a customer to whom the component
manufacturer should sell, but a conduit
to the end user, a vital part of the
marketing team performing important
value-added services for both the maker
and user of components.

The distributor revolution was under
way!

Today, in particular, a number of new
market factors are in the picture, causing
the role of distribution to flourish and
expand. From the product designer’s
standpoint, one sees greater penetration
of LSl into the existing component
marketplace—consumer white goods,
TV, consumer entertainment products,
as well as a wide range of microproces-
sor-based industrial and commercial
systems. Tied to this is increased aware-
ness of the critical role components play
in practical LSI system designs as well as a
reduction in the number of engineers
having critical influence on product
design in both traditional and nontradi-
tional sales situations.

While in any given buying location
there may be fewer people making
fewer of the so-called small decisions,
there has been and will be a dramatic
increase of unknown buying locations,
created by high-technology-oriented en-
gineers developing new products. This
expanding customer base will surpass the
capacity of current direct-sales coverage
techniques.

Fortunately, the emergence over the
last decade of the industrial electronic
distributor as an OEM-quantity supplier,
particularly in the nontraditional area, has
already equipped him to fill the gap.
When technology changes, the market
changes; when the market changes, it’s
imperative to take new looks not only at
who sells what to whom, but at how
they do it. This report provides some
insights into the role of distribution in
today’s marketplace and how the role of
the industrial distributor is likely to func-
tion in the electronic-technology market-
place of the future.

Within the broad electronics commu-
nity, those members of the population
who are primarily concerned with distri-
bution form a vital and significant
subcommunity of their own. Thus, we
will also provide a description of some of
the ways in which the distribution
community operates and of the machin-
eries through which its members com-
municate with one another.
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Your UCON distributor invites you to

We've made it easy for you to
experience the unique design,
production, pricing and
customer service benefits
other Licon switch users
have enjoyed for years.
Freeofcharge ..without
any strings of any kind!
Here’s all you need to
do. Ask your nearby
Licon distributor (he's
listed below) for a copy

of the New Licon

Switch Selection

Guide. Pick out the
model you'd like from

the list of Licon lighted -
and non-lighted

pushbutton switches '

~, ;
and single and double ®
break basic switches. Fill

out the postage-paid card

that's enclosed...and we'll

take it from there!

We'll rush you the Licon
switch you choose.
You can weigh it, measure it, plug

itinto your product or prototype, bite
it. kick it, sniff it, life test it ... do

whatever you want. It's yours. \_..__/
You've nothing to lose. So call or write for a test

drive today. Offer good in the U.S.A. only. Licon, A

Division of lllinois Tool Works Inc., 6615 West Irving Park

Road, Chicago, lllinois 60634. Phone: (312) 282-4040.
TWX 910-221-0275. [ 4

, | P (010)\\8 l':nﬂ L fOoA,.

A DYVISION OF 11 1 INCIS TOOL WORKS INC

—

tess

Call your LUCON distributor for a TEST DRIVE
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' The distributor —

the engineers’ friend

Much has been written about the role
the modern electronic component dis-
tributor plays in the marketing of elec-
tronic components, particularly as it
applies to his relationship with the engi-
neer or component specifier.

Historically, the distributor’s relation-
ship with the customer has been through
the customer’s purchasing department—
with generally sporadic contact with the
engineering groups—while the major
contact with engineers and specifiers has
been more or less assigned to the manu-
facturers’ independent representative or
direct factory salesman. This is in keeping
with the general consensus that the
distributor’s role is to service a demand
created by the manufacturer or his
representative by providing local prod-
uct availability to the customer.

From the more practical standpoint,
not every distributor salesman has the
technical expertise to discuss component
application, nor does he always have the
time to spend in that function. Most
distributor salesmen are paid commission
on volume, and their time is money.
However, the distributor today does,
can, and wants to provide services to
engineers that are meaningful, time-
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saving, and important. And in many
instances, he /s technically equipped to
do so. More and more distributor sales
personnel today can boast EE degrees;
and more and more distributors have
product specialists on staff to furnish
additional back-up.

Of the benefits that the OEM custom-
er and its purchasing department receive
when they buy through the industrial
electronic distributor, the most obvious
and most important is the quick local off-
the-shelf availability of product. There
are many implications of this key distrib-
utor service that should be explored
further.

The distributor provides his OEM
customer with the convenience of one-
stop shopping. This shows up in the ease
of ordering—a reduction in paperwork
and a reduction in expediting—not to
mention the incalculable benefit of help-
ing the purchasing department eliminate
product search time. Furthermore, if the
distributor encounters an out-of-stock
situation, he can frequently suggest and
offer an equivalent aiternative product.

Although typically the distributor sells
at the same price as would the factory
for a given number of components (the

Hamilton-Avnet

so-called protected quantity —which
may range from 9 to 9,999 or more
pieces), he will usually absorb the
delivery cost, reflecting an actual dollar
savings to the OEM customer. This direct
economic benefit is buttressed by the
opportunity for additional discounts from
the distributor when an order is placed
for multiple products at the same time.

Knowing that the distributor has a
product in inventory gives the purchas-
ing department greater flexibility in
ordering, reduces the cost of warehous-
ing, and cuts both the cost and handling
of inventory. Dealing with a distributor,
the customer often has the option of
buying components in smaller quantities.
The back-up stock on the distributor’s
shelf improves not only improves inven-
tory control but also cash flow.

Many OEMs today find benefits in
using the distributor as their second
source on a product where the factory is
the first source. They order factory-
direct on their production runs, but buy
the equivaient product from the distrib-
utor for prototypes and short runs, as
well as to fill in on low items as a produc-
tion backstop. In a growing number of
cases, in fact, even production-run quan-
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in variety, price, delivery...
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You're almost sure to find the edge connector you
need at your local TRW Cinch distributor. He stocks
a wide selection of printed circuit edge connectors,
perhaps the widest in the industry. Precision military
types. standard commercial units and the low cost
Econoline offer a full range of price options.

TRW Cinch distributors will give you off-the-shelf
delivery on most popular edge connectors. You can
select contact spacing (.156. 100 and .050") and
termination style—wrappost. solder tab or eyelet.
and dip solder. Most series are available in numer-

ous sizes from 6 to 50 positions. single and double
readout.

For price and delivery information. call your nearest
TRW Cinch Connectors distributor—your edge
connector specialist. Or call your local TRW ECD
field sales office. listed with our distributors in EEM.
Or contact TRW Cinch Connectors, An Electronic
Components Division of TRW Inc.. 1501 Morse
Avenue. Elk Grove Village. Hlinois 60007: phone
(312) 439-8800 D-7701

TRW CINCH CONNECTORS
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tities are being handled through distribu-
tion with economic benefits in produc-
tion scheduling, warehousing costs, and
inventory control accruing both to the
component vendor and the OEM user.

One of the paramount advantages
that the function derives from dealing
with the distributor is in terms of infor-
mation services. Most industrial distrib-
utors maintain active direct-mail pro-
grams. These keep the engineers on their
mailing lists up to date on new products
and technology, as well as on availability.

In addition, a good distributor main-
tains complete and extensive literature
files. The engineer who wants to review
a number of options can get information
from one source, rather than having to
call a number of sales representatives or
manufacturers. Even if the distributor
does not have the needed data on hand,
he knows precisely whom to call to get
the information. The engineer or pur-
chasing agent who calls the factory is all
too likely to find himself transferred from
department to department before he
finds someone who can send him the
information he requires.

Many of these services are equally
available from the sales representative,
and the technically competent sales rep
can probably give as fast or faster turn-
around than can the distributor on the
specific product he sells. The broad-line
distributor, however, is much better able
to provide an objective view of competi-
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Secondary parts
processing is one
more way
today’s industrial
electronic
distributor
customizes his
service to the
engineer’s needs.
Here, at Liberty
Electronics, an
operator installs
contacts in
coaxial
connectors.

tive lines, and to advise on tradeoffs,
options, and alternatives. In addition,
distributor telephone and purchasing
personnel are always available, not out
making calls.

Fortunately for both buyers and sell-
ers, the electronic-component industry is
moving at an accelerated pace towards
the team-marketing concept. When the
same sales representative organization
calls on both OEM and distributor
accounts, they work together rather than
vying for the identical order. In such situ-
ations, the distributor can call on the rep
for technical backup when the customer

Distributor
microprocessor
design centers
are equipped
with highly
sophisticated
simulation,
program analysis,
editing and
debugging
equipment for
design
verification. This

center is at
Schweber
Electronics.

requires it. Everybody keeps in mind the
separate functions each segment pro-
vides on the marketing team. The rep
services the distributor and the major
OEM accounts. The distributor adds
“reach” to the smaller customers. The
engineering department makes a serious
and potentially expensive mistake in
underestimating and underusing the
product knowledge available through
the distributor sales, purchasing, and
product management personnel.

Another important benefit the distrib-
utor provides the engineering commu-
nity is in sampling. While the distributor is
not in the give-away business, he many
times has arrangements with his vendors
to replace material he furnishes as
samples from his shelf stock. Particularly
with low-ticket items, he is likely to
provide what is needed, and provide it
fast, without paperwork or charge.

All this shows that the distributor’s
ability to react and to shortcut many
routines in serving all his customers and
all their departments is an important plus.
The distributor offers quick deliveries,
quick reaction time, and quick follow-up.
And vyet, in today’s electronic market-
place, many of these important features
pale in importance compared with the
key advantage of buying from the indus-
trial electronic distributor. Obviously,
when the OEM is buying from the distrib-
utor, he is buying standard parts, rather
than proprietary components. The ability
of the industrial electronic distributor to
supply standard components in industrial
quantities has gone hand in hand with
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the engineering community’s recognition
of the short- and long-term benefits of
specifying standard components.

In prototyping and in research and
development, the standard component
is frequently selected because it is imme-
diately available. If the standard item
stays in the production design, the
customer develops a cost advantage and
a reduction in lead time. He also gains a
confidence or experience factor in
utilizing a component that has been on
the market for a period of time and has
worked successfully for other people.
Moreover, he holds on to down-the-line
benefits when a component goes out of
repair; a product will not be subject to
lengthy down time, because the replace-
ment component is easily available. The
end-use customer for a product will
appreciate the ease of service and repair
that readily available parts provide.

In addition, the distributor’s capability
to provide modification services, as
discussed previously, gives the best of
two worlds. Frequently the specialist
distributor, with his depth of knowledge
about a given component category, can
develop and assemble “‘specials” out of
standard components, at a realistic price,

Electronic distribution in 1977 is big busi-
ness. Today, about 3,000 manufacturers
of electronic components, equipment,
and accessories are offering their
products for sale through distribution.
The National Electronic Distributors Asso-
ciation estimates that distributors now
sell in the vicinity of $2 billion worth of
active and passive components for OEM,
MRO and R&D applications. Distributors,
who just three years ago were selling
only some 30% of all electronic compo-
nents, are now estimated to be selling
about 65%, and are expected to be
selling 70% or more by 1980.
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even in relatively small quantities.

In the areas of passive components
and the established semiconductor areas,
the patterns for using standard compo-
nents are well established. In micropro-
cessor specification, we are still dealing
with current events rather than history.
The long-term prevalence of the stan-
dard versus the dedicated product is still
emerging. At this juncture, it seems
reasonable to assume that for larger-
volume markets, product will be custom-
ized and will tend to go factory-direct.
Lower-volume applications will clearly
use standard chips, and the distributor
will be involved.

The special sophistication and invest-
ment involved in microprocessor distri-
bution indicates that many local distrib-
utors will continue to opt out of this
market, as with the rest of the semicon-
ductor market, and the lion’s share of the
distributor microprocessor business will
be handled by the large chain oper-
ations, both national and regional.

The top 25 industrial electronic distrib-
utors, the major chains, are now esti-
mated to handle over three quarters of
the total semiconductor business, and to
be doing more than half their volume in

Selling products
through distribution

Yet some knowledgeable observers
claim there may be as many as 6,000
manufacturers—possibly more—whose
products could be offered through the
distribution route but whose marketing
has not yet gone in that direction!

Clearly, not all electronic products are
appropriate for sale through distributors.
Some products will always be too techni-
cal, too complex, or too specialized and
limited in the number of customers who
utilize them. But distributors have repeat-
edly confounded the world by getting
involved—and being successful—with
products originally deemed “'too techni-

solid-state products. The investments
involved in handling the new technology
seems likely to demand that the big semi-
conductor houses will concentrate more
than ever on this segment.

Distributors have already responded
to the microprocessor market by involv-
ing themselves in systems selling. Beyond
developing programming capabilities, mi-
croprocessor centers and showrooms,
and even microcomputer hobby shops,
the systems-oriented distributor now
offers a wide range of peripherals,
including a-d converters, printers, CRTs,
floppy disks, and input/output units—
again contravening the myth of “‘that
product is too technical to go through
distribution.”

The local distributor will thus concen-
trate on passive components, will exploit
his capabilities for close, direct, personal
service, and will continue to be a choice
source for capacitors, resistive compo-
nents, connectors, relays, switches, test
instruments, etc.

One thing that is certain is that
whether the components being pur-
chased are active or passive, they will be
supplied by active distributors, actively
involved in helping the user.

cal.” The microprocessor is merely the
latest example.

But even among skeptics, one thing is
generally acknowledged. The distributor
is not an extraneous middleman, but a
functional link providing significant
added-value functions in the process of
bringing products from the manufacturer
to the user.

First and foremost of these is physical
coverage of the market. No manufac-
turer, whether he is selling components
or end-use equipment, can field a large
enough sales force to contact the
conservatively estimated 40,000 buying
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We planted the seeds for these Cherrys 25 years ago.
Today they're the oick of the switching crop. Gooc, sturdy,
hardworking switches with years of know-how exgerience
and refinement behind them . . . and a bright future ahead.

What kinds of switches? You name it, Charry’s got it.
Snap-action switches with unicue Cherry coil springmech-
anism for long mechanical life. Gold crosspoint contact
switches for low energy solid state circuits. “Thumbwheel
switches in a full range of alphanumeric readouts and
output codes. Individual keyboard switches and complete
keyboard assemblizs with electronics. Rotocode® switches

. a new rotary switch with coded electrical output./j

N
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If your products are made or sold overseas you’ll be glad
to know that Cherry’s switches are available worldwide
from our modern manufacturing plants in the USA, England,
Germany and Japan and a licensee in Australia. All our
switches have passed rigid performance requirements of
independent testing laboratories. Many of our switches
have been listed, certified or approved by various inter-
national testing and approval agencies.

Some selected distributorships avallable.
For details phone:
Don Galbo (312) 689-7680.

\ CHERRY ELECTRICAL PRODUCTS CORP.
® 3608 Sunset Avenue, Waukegan. lllinois 60085

SWITCHES and KEYBOARDS — Availéble locally from authorized distributors.
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locations where there are users or
potential users of electronic compo-
nents. Virtually every industrial electronic
distributor, even the smallest, has at least
three salesmen, and the larger distrib-
utors have many times this number. A
large component manufacturer may field
a sales force of factory salesmen and/or
independent reps of about 100 to 150
people, including clerical back-up. Such a
sales force typically may sell directly to
less than 1,000 accounts. However,
adding in a network of 200 distributors
expands the sales force to 3,000 sales
people and the reach to over 50,000
accounts, most of which were far too
small to be economically viable factory-
direct customers! And, of course, the
factory incurs no sales expense when the
distributors’ salesmen push its product in
the marketplace.

Distributors also warehouse the prod-
uct, with a distributor network providing
national coverage, and thus obvious
additional cost benefits to the manufac-
turer. In addition to the savings on ware-
housing costs, there is also a savings on
the burden of carrying inventory and
improved cash flow.

The component manufacturer is mon-
ey ahead because the distributor extends
credit to his customers. Since the distrib-
utor is local and has the benefit of local
information and personal knowledge of
his accounts, he will be more willing to
extend credit to, and thus serve, custom-

ers that the factory would have to turn
down.

A manufacturer who sells his product
through distribution also eliminates costly
manufacturing runs on small orders. He
always produces his standard product at
profitable quantity levels.

What does it cost you to handle an
order? Whether the order covers 50
pieces or 5,000 pieces, you still have to
(1) receive the order, (2) open the enve-
lope, and (3) route it to the appropriate
department. There it must be (4)
entered, and (5) a shipping ticket made
out. The order must (6) be sent to the
shipping room which (7) must pull the
merchandise, (8) wrap it, (9) make out
the shipping label. Somebody has to (10)
make out an invoice, (11) mail it to the
customer, and (12) send an invoice to the
bookkeeping department for entry on
the books. (13) Statements must be
mailed to the customer, (14) payments
must be received and entered. What's
the cost to you for each of these transac-
tions? Then ask yourself at what quantity
level it becomes profitable for you to
sell. You don’t want to not supply a
good customer or, by turning down the
prototype order, risk losing the produc-
tion run. This is just one demonstration
of the financial or economic benefits
which a distributor program offers.

Nor are small-quantity orders unusual.
Small quantities of components are
needed for engineering designs, for

Computerized
information
systems, such as
this one at
Sterling
Electronics, link
the sales desk
with regional
warehouses, so
the salesman
knows instantly
what is in stock,
how much it
costs, where it is
and when more
will arrive, so he i
can get |
components en |
route on the '
same day the ‘
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order is placed. '

prototype runs, as replacements, as well
as for small production orders. And in
most instances, the customer wants the
product right now, without waiting 12 or
14 weeks for delivery from the factory.

More and more engineers are thus
learning to design around standard
products. Thus, very frequently, if the
item that first came to mind isn’t available
for immediate delivery, the customer
specifies an off-the-shelf alternate. That’s
the product that goes on the print and
which is ordered in quantity when the
production order comes up.

While your product may have been
the point of departure, you end up at
best the second source. Thus, it is clear
that the distributor already plays a signifi-
cant role in the marketing process—a
role that will expand. The distributor has
been depicted in the past as being
unwilling or unable to create demand.
This will become less true as both
products and distributors become more
sophisticated. Nobody can question the
distributor’s impact on creating brand
preference . . . if only because brand
preference is so frequently related to
what is available for delivery today.

Many of the value-added services that
the distributor provides for this vendor
can be measured in terms of direct
economic benefit. But there are intangi-
bles, too. Your distributor sales force is
out in parts of the world where you
might never get, gathering local informa-
tion, interpreting it, and passing it on. Not
only that, your distributor salesman also
establishes a personal relationship with
the key buyers in his territory. He knows
what’s what; he knows who's who. He’s
a valuable addition to your team.

Warehousing, expediting, extension of
credit, and similar services have long
been identified as the value-added func-
tions that distribution offers. William
Englehaupt, executive vice president of
the National Electronic Distributors Asso-
ciation, likes to guard the phrase jealous-
ly to denote only those classic distribu-
tion functions. However, many of his
constituents have extended the term to
refer to their ever-growing activities in
modification services, assembly services,
testing services, programming, and the
like.

Many of these distributor activities in
secondary parts processing started out
as an economic device whereby the
distributor could hold down his inven-
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Stancor, a leading supplier of trans- by

formers and controls to the elec- %

tronic industry, now offers you the \ A
comprehensive line of Essex . O\
Electronic Wire and Cable. AN

With nearly a half a century of wire \
and cable experience and a pioneer N

inthe development of many insulated

product range includes most types

designed exclusively for use in the

diversified electrical/electronic
industry.

¢ All Essex Electronic Wire and
Cable is stocked by Stancor in
its centrally located Chicago

conductors, Essex is recognized as a (= »”\ . | warehouse. For further information
leading designer and producer of coax- T — please request a complete set of
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believes the electronic distributor is the most effective
and efficient way to supply the marketplace

That's why all of the TRW Electronic Components Divisions who - TRW caracitors
manufacture standard products make them available through a nationwide
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network of electronic distributors.
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tory. Rather than stocking a wide range
of part numbers and variations, he
stocked basic components and provided
assembly service as needed, to fill
customer orders. Today there’s not an
industrial distributor without a bench and
a mini-production line for connector
assembly, programming operations, cus-
tomer labeling and product identification,
testing, and the like.

As the industrial electronic distributor
equipped himself for the assembly of
standard components, he discovered a
serendipitous by-product. He had the
capability to modify components to the
customer’s specific needs. Technically
knowledgeable distributors, working
closely with customers’ engineers, now
routinely develop specials out of stan-
dard components, to create products
that are basically not available anywhere
as standards. Furthermore, the distributor
provides these services at a realistic
price, whereas the factory in most
instances would not touch them at any
price.

These services call attention to the
technical capability of today’s industrial
electronic distributor. He is part of the
factory’s marketing conduit with a
particular mission to cover the second-,
third-, and fourth-tier accounts that the
factory sales force does not reach. Thus
the distributor must equip himself to
provide or secure the same kind of tech-
nical support for his factory as would the
rep or the factory man.

In reviewing the many things the
distributor can do for the manufacturer
in selling the product, it must be remem-
bered the distributor's major job is to
service the market, not to develop the
market. The manufacturer still has to
create the demand and still has to select
distribution involved in serving the mar-
ketplace where the product is supposed
to go.

Companies not now selling through
distribution, who read into the matura-
tion of the new technology that they can
enhance their market share or sell more
economically by participating in the
distributor marketplace, will have to
reflect this in total programming, not just
in pricing strategy. Although distributors
can co-exist with a manufacturer who
competes with them by filling orders
directly in “distributor quantities,” they
can’t co-exist with a manufacturer who
undersells them. Thus pricing must be
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geared to compensate the distributor for
maintaining inventory, extending credit,
processing orders, servicing customers,
expediting, absorbing shipping costs, and
the like.

Marketing through distribution is not a
panacea which will solve everybody’s
problems of availability and market
shares. Nor can anyone set forth a quick
and easy formula for establishing a distri-

Today’s

representative: \
a vital link to
supplier-distributor

|

|
L =

To bolster his service image, the manu-
facturer’s representative is stressing help
for the buyer in his relationship with both
the manufacturer and the distributor.
Today's representative provides the pur-
chaser with a “systems” approach to
buying, technological updating, price and
availability information, and one-stop
shopping.

Under “'systems selling,”” the represen-
tative brings product knowledge into
play. A representative usually carries a
number of compatible product lines, for
example, relays, switches, panel meters,
lamps, indicators, connectors, and capac-
itors. Instead of a time-consuming call
from a factory man, who is concerned
with selling just one product for which a
buyer may or may not have an imme-
diate need, the representative can offer
knowledge on a number of products—
“systems selling.”

The value of multiple-line seliing goes
further. Often a representative is called
on to hold in-plant seminars or presenta-
tions to make engineers and designers
aware of the latest developments in pew
uses for a particular product or group of
products.

A representative can in addition inform

bution program. But the proliferation of
electronics technology into nontradition-
al markets and the increasing sophistica-
tion of industrial electronic distributors in
selling high-technology components and
systems provide clear indicators that no
one should glibly underestimate or
dismiss the possibility of today’s industrial
electronic distributor as part of the
marketing team.

- S— J

a buyer of various economies that exist.
Savings on blanket orders, special de-
livery, or credit terms can many times be
negotiated by the independent represen-
tative.

The representative also knows which
distributor is stocking a given component
that might be needed for an emergency
production requirement. He is in a better
position to offer assistance in finding a
component or part that is needed to fit
some special or unusual engineering
parameter

Economies can also be provided in
expediting or following through on an
urgently needed shipment. The repre-
sentative helps with rejects or early ship-
ping, should they occur.

Because a representative is familiar
with many products and product lines, a
phone call from him can often uncover
that elusive “'widget” an engineering
department has just specified into its
latest design. Here again, multiple-line
seling demonstrably benefits both pur-
chasing and engineering alike.

Moreover, if the representative does
not himself carry the particular brand or
component you need, he will probably
know someone who does. His competi-
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tive-literature library comes in handy
when a buyer needs to cross-reference
part numbers for a bid as well.

In working with distributors for the
components and materials, the represen-
tative again can be used to save time and
money. His experience in dealing with
numerous distributors for a variety of
products provides him with a handle on
local inventories and also on back-order
situations.

The representative’s rapport with local
distributors can assure the buyer of quick
no-cost samples, replacing the distribu-
tor’s inventory when as the factory ships.

He can help with credit questions,
perhaps recommending even a large
OEM-quantity order be placed through a
distributor with sufficient inventory to
keep production rolling, while his manu-
facturer clears credit and goes into the
production ot your order.

The role of the representative with the
distributor is really twofold. He not only
helps the distributor move products, but
he also makes the distributor aware of
local usage for a variety of products. His
suggestions keep inventories in line with
actual as well as potential demands. This
dual role keeps the correct products
moving in a steady flow from the manu-
facturer through the distributor, directly
to the buyer’s production or MRO
requirement.

Representatives help train the distrib-
utor salesmen, keeping them abreast of
the latest technological advancements in
components and materials. Representa-
tives work with the distributors in cata-
loging and advertising. It is this counsel
with the distributor that assures the
buyer of literature that is both mean-
ingful and helpful.

Manufacturers’ representatives are
more than salesmen. They can be used
as experienced business consultants for
products, providing buyers with tech-
nical assistance, product availability, cost
information, and credit terms.

The representative is the important
link between buyers and the product
they need, whether from an industrial
distributor or directly from a manufac-
turer. Acting like a quarterback, the
representative is an integral part of the
complex marketing system that brings
the buyer the products he needs when
he needs them.

In short, the representative furnishes a
most important ingredient —service.

18D

'New horizons
for electronic
distribution

.

Advances in the state of the art stimulate
change. In the area of technology such
change may be and has been radical,
even revolutionary. In distribution, how-
ever, changes tend to be evolutionary.

Clearly the enormous new range of
markets and applications for electronics
occasioned by the advent of micropro-
cessor and LSI technology will broaden
the base of applications and the base of
customers for distribution. It seems
certain that, in the not so long run. it will
tend to more clearly define distributor
types.

Thus we can anticipate being more
readily able to classify distributors either
as specialists in one or more types of
active or passive components or as
broad-line distributors, which will more
and more come to indicate a wide range
of passive components, either with a
limited-line profile or with a multiple-
brand profile.

In particular, as a result of the impact
of the microprocessor, we shall see
more distributors involved in systems
selling and in enlarging the scope of their
operations from the strictly industrial into
microcomputer hobby-shop operations.

As indicated previously, the prolifera-
tion of electronic gear into usage situa-
tions in industry will augment the impor-
tance of the backup parts, accessories,
and test equipment made available
through the MRO distributor. As indi-
vidual plants become larger and larger
customers for electronic products for
consumption, we shall see more wide-
spread establishment of the in-plant parts
depot as the rack jobbing phenomenon
in industrial electronics.

Assembly services will continue to
flourish, along with board stuffing,
special component development, etc.

As product and application become

more sophisticated, the component
manufacturer will require more technical
support and expertise from his distribu-
tor, and it is likely there will be continued
emphasis on the limited distribution
network, through which the factory can
maximize the effectiveness of its commu-
nications and sales training. As more and
more buyers want the same products,
and fewer and fewer distributors are
franchised by the factory to sell them,
and as more rigorous controls are
exerted against the kind of counterfeiting
and unauthorized transshipping which
has been so much in the recent news,
the super-distributor will emerge as an
acknowledged entity in the industry.

Even in the traditional product areas,
such as passive components that do not
require field assembly, the distributor can
be expected to play a larger role as a
source of supply to the OEM. Where
component manufacturers used to de-
velop pricing structures so the distribu-
tion would be competitive in quantities
up to 99, later to 999, and even 9,999,
there will be a continuing trend to
increase the protected quantity. OEM
suppliers and OEM customers will work
with the distributor on scheduled orders,
even for 100,000 pieces and more.

Distributors will also be broadening
their product lines, including developing
involvements in instrumentation, mini-
computers, peripherals, etc., which until
now have tended to be the province of
the direct salesman. This will represent
not only the impact of cost reductions,
moving such equipment from the capital
expenditure category into the realm of
operational budgets, but will also be a
factor of the distributor’s greater tech-
nical expertise in understanding and
advising on the equipment that the
customer is looking for.
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Look ForThe ERA Mark

The ERA Logo Has Become More Than
Idenrification For AN Associartion. Its
The Symbol OF An INdusTRry.

In an industry of superlatives. In an industry
of change. Manufacturers’ representatives
have provided the stability necessary for
true growth.

With each new surge of technology. With
each new product innovation, the manu-
facturer’s representative has translated the
needs of his customers to the capabilities
and the disciplines of his manufacturer.

MANUFACTURERS'
REPRESENTATIVES HAVE COME

OF AGE IN THE

ELECTRONICS INDUSTRY.

Today the manufacturer’s representative
is an entity, a company with long range
goals and objectives. He works his territory
to develop every potential prospect into a
profitable customer for his principals. He's

Electronics / April 28, 1977

not in it for the "“fast buck’’ or a promotian
to the home office. His objective is to
develap his territory into the best market-
place possible.

MARKET YOUR PRODUCTS
THROUGH MANUFACTURERS'
REPRESENTATIVES.

They are cost/effective. You not only czn
expec' greater market coverage, but also
better customer penetration. And that's a
tough combination to beat!

THE MARK OF A PROFESSIONAL
Look for the ERA [ogo when talking with
representatives. It indicates the mark of a
professional. He belongs to ERA to learn,
and for the opportunity to interface with
other representatives like himself. It shows
he caras.

It also shows that he is part of a marketing
force responsible for selling over seven
billion dollars worth of electronic products.

For a complete package of material about
why you should be using manufacturers’ rep-
resentatives write or call their association.

More than an association — a philosophy

Electronic Representatives Association
233 E. Erie, Suite 1003
Chicago, Illinois 60611 312/649-1333

Circle 244 on reader service card 19D



Special advertising section

Views of
future

Leonard Cravath

Classic Component Supply

Northbrook, Ili.

The evolving change in electronic distri-
bution is the growing recognition that
you can’t be all things to all people.
More and more, distributors will be posi-
tioning themselves in terms of a market
niche, where they can buttress their
product availability with information
availability and people availability. Yes-
terday’s caretaker distributor will give
way to the distributor who takes care—
who provides his customers with quick
responses, who will work as hard over
their “'garbage” needs as on their big
orders, and who has the technical savvy
to know and understand the compo-
nents he distributes and the applications
his customers have for them.

Harvey Sampson

Harvey Electronics

Woodbury, N.Y.

The proliteration of technology will force
us to change our marketing styles and
strategies. In fact, microprocessor busi-
ness today is definitely going in this direc-
tion. With component sales such as we
have now, we go to the engineering
people. In other markets, we have to sell
to top management, especially in non-
traditional markets for electronics such as
hydraulics, and for this type of selling,
you have to have both technical people
and applications engineers. More busi-
ness in the future will be systems busi-
ness. The component business will still be
there, but | think you will find more
companies with dual marketing organiza-
tions. One will cover commodity sales,
the day-to-day components. The other
will be a high-technology group making
the systems sales, in addition to selling
those things related to the system. It’s
much like the broadcast business of
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years ago. We would start by selling a
tube, then we would sell recorders,
consoles, and equalizers, until we ended
up selling an entire broadcast system.

Albert Kass

Kass Electronic Distributors

Drexel Hill, Pa.

The basic distributor services are not
going to change as much as will the
people to whom and for whom the
services are provided. Since the industrial
use of electronics is no longer the prov-
ince of relatively few plants, a greater
premium exists in the distributor’s ability
to know his market area . . . to know
where the rocks are and to happily dig
under them. This ability is not only a
boon to the component manutacturer,
but to the OEM, MRO and R&D buyer,
in anticipating and satisfying his prolifera-
tion ot source and data requirements.
And this will manifest itselt also in the
distributor is expansion of the breadth
and depth of his inventories to cover
new product spectrums and new cus-
tomer horizons.

Don Yates

Genesis Electronics

South Bend, Ind.

There will be a continued proliferation of
customers and product, and by the very
nature of these numbers, the distributor
is going to be increasingly important to all
manufacturers. This is going to affect
distributors mostly in that the service
levels they provide will have to exceed
those of the manufacturers. Distributors
will have to use the tools of more sophis-
ticated selling techniques, including such
things as data processing and increased
value-added, testing, and assembly ser-
vices. In terms of the technical customer,
more services will be needed by him
also, but | don’t know if the distributor
will be that involved in the design area.
He will most likely service it, but | don’t
think he will make the market.

James Silverman

Electronic Expeditors

Milwaukee, Wis.

Today’s—and tomorrow’s —industrial
electronic distributor is born out of the
marriage between economics and tech-
nology. He exists and survives because

For the name of
your nearest
B&K-PRECISION

test instrument
distributor...

(of:]| F

ALABAMA

Maitland L Smith, Inc 3258 Cahaba Hts Rd
Birmingham, AL 35243 205/967-3080
CALIFORNIA

Johnson Associates 817 Douglas Street
Redwood City. CA 94063 415 365-6263

Mike Roth Sales 16117 Wyandotte Street

Van Nuys, CA 91406 213 989-3738
COLORADO

K-C Marketers, Inc 1325 South Inca St
Denver. CO 80223 303 843-5561

FLORIDA

Sproch Sales. Inc 3520 W Broward Blvd

ft Lauderdale, FL 33312 304 587-3972

4824 Bhiss Road

Sarasota, FL 33581 813 924-7768

GEORGIA

Maitland K Smith. Inc 6 Indian Trail Drive
Tucker, GA 30084 404 938-7161

ILLINOIS

Bramard-Wilson Mktg 2400 £ Oakton Avenue
Arlington Hgts . IL 60005 312 437-2700
Robert Dunn Sales Co 512 S EIm Street
Centralia. IL 62801 618 533-1775
LOUISIANA

The Texport Company 501 N Jetferson Davis Pkwy
New Orleans, LA 70119 504 486-6073
MICHIGAN

Burcaw Company & Assoc 18236 W McNichols
Detroit, M1 48219 313 533 7700

1461 Hidden Valley Drive

Grand Rapids, MI 49508 616 531-1000
MINNESOTA

Kodo Associates 8100 Penn Ave . South
Minneapolis, MN 55431 612 881 1255
MISSOUR!

Nevco, Inc 10132 Glenfield Terrace
Crestwood, MO 63126 314 843 7406

1715 Baltimore Avenue

Kansas City. MO 64108 816 421 1751

NEW YORK

L J McTaggan Assoc 19 Windmill Court
Ballston Lake, NY 12019 518 877 8586

Lours W Keller Assoc 1680 New Bridge Road
North Beltmore. NY 11710 516 785 2826
1980 Whitehaven Road

Grand Island. NY 14072 716 773 9222
NORTH CAROLINA

Maitiand K Smith, Inc 1605 Chatham Avenue
Charlotte. NC 28205 704 372 1026

OHI0

Craig P Lucas 140 Green Bniar Dr

Aurora, OH 44202 216 247-7980
OKLAHOMA

The Texport Company 1523 S Harvard Suite 201
Tulsa, OK 74112 918 939-1727

OREGON

Fleehart & Sullivan, inc 8465 Beaverton Hillside Hwy
Portland. Oregon 97225 503 297-1033
PENNSYLVANIA

James Browne 4523 N 10th Avenue

Temple, PA 19560 215 929-2886
TENNESSEE

The Texport Company 5118 Park Ave . Rm 517
Memphis. TN 38117 901 683-0880

TEXAS

The Texport Company 10212 Georgibelle Drive
Houston, TX 77403 713 464-2828

1401 K South Floyd Rd

Richardson. TX 75081 214 238-7117
WASHINGTON

Fleehart & Sullivan, Inc 10109 Aurora Ave . North
Seattle, WA 98133 206 522-1533

CANAOA

Atlas Electronics Ltd 50 Wingold Avenue
Toronto. Canada 416 781-6174
INTERNATIONAL

Empire Exporters. Inc 270-278 Newtown Road
Plainview, LINY 11803 516 293-5582
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- DYNASCAN
:KP WLl CorPORATION

A name you should know...
for high performance
instruments at practical prices.

Because B&K-PRECISION instruments are sacrificing quality or performance.
sold exclusively by electronic distributors Are value-engineered to combine
who stock them for fast off-the-shelf delivery. maximum use, accuracy and value.
Are generally priced well below similar Within their defined functions, they
devices because of increased efficiencies perform better than any instrument
of sales through distributors—not by you can buy —regardless of price.

' DYNASCAN
:KPRECISION CORPORATION
6460 West Cortland Avenue. Chicago, llinois 60635 - 312 889-9087

Internat onai Sales Empire Exporters, inc . 270 Newtown Road. Pla. view. LI, NY 11803
In Canada Atias Electronics. Ontario

To Get To Know Us Better

Write for our latest catalog or call
your B&K-PRECISION distrbutor
or sales iepresentative for a copy.
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Grattan Hammond
“wrote the book” on
OEM distribution in
the S.E. It's yours free.

- Grattan Hammond, Jr., Presidert

He also built warehouses to
stock complete lines—in depth.

hammond electronics

1230 West Central Blvd. 2923 Pacific Ave 100 Augusta St
Orlando, Florida 32805  Greensboro, N. C. 27406  Greenville, S. G. 29601
305 849-6060 919/275-6391 803/233-4121

TWX: 810-350-4121 TWX: 510-925-1094 TWX: 810-281-2233

Grattan Hammond, Jr., President
Hammond Electronics
P.O. Box 3671 - Orlando, Florida 32802

Please send your catalog to:

name phone
company position
address

city state zip
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Special advertising section.

he can do things for both buyer and
seller more effectively and economically
than can the factory. If extraneous
factors—like the cost of public liability
insurance, to take one example—
prevent his continued economic viability,
it can be a whole new ballgame. But if
normal development is permitted to
proceed, we can look for greater tech-
nical sophistication and product expertise
on the part of the component distribu-
tor—the growth of the super-distributor
as an institution in electronics market-
ing—thus reconciling the components
manufacturer’s desire for a strong fran-
chise program with the buyer’s need for
ready availability of products from his
regular source.

Gordon Graham

Graham Electronics

Indianapolis, Ind.

There’s a strong trend toward regional
distribution. The customer is demanding
more service on a real-time basis, and he
is not willing to depend upon the pure
economies of the larger national distribu-
tor. The customer wants more personal
service in the way of systems selling, the
distributor knowing the customer’s indi-
vidual needs and professionalism. You
can call this a value-added service in that
the distibutor’s role here would be to
take care of the order and ensure an on-
time delivery, instead of taking the order
with a promise of delivery.

Paul Carroll

Semiconductor Specialists

Chicago, Ill.

Technology is changing at a rapid pace
now, and it will continue to change at an
ever increasing pace in the future. The
life cycle of a product used to be 5 to 10
years. Now it is six months or less, and
while this will open new markets for the
distributor, it will also require the distrib-
utor to sell complete systems, including
software and training. To meet the needs
of the new markets, the distributor is
going to have to increase his productivity
and will be using in his awn business
some of the same systems. Microcom-
puters will be found in branch offices
tied into main computers for a total distri-
buted processing system to control
inventories. Eventually, these systems
may even be tied directly to the factory.
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CHICAGO MINIATURE LAMP WORKS
GENERAL INSTRUMENT CORPORATION

4433 N. RAVENSWOOD AVENUE, CHICAGO, ILLINOIS 60645 TELEPHONE: (312) 784-1020

Dear Design Engineer,

We think it’s our job to make your job easier. So, we've taken several
steps to improve our product availability in an effort to serve you better
in both your prototype design and on-line manufacturing activities.

First, we’'ve developed new catalogs of standard products and initiated
special stocking plans with our distributors. To make ordering easier and
delivery imiediate.

We've also added new off-the-shelf products through our distributor
network which you’'re sure to be interested in: the unique Ultralite series
of solid state indicators...a complete high-efficiency LED series...our new
wide viewing angle status/fault indicators...and more.

We hope these changes help you get the products you need when you
need them. And as always, our engineering staff is ready and waiting
with application assistance at your request.

For more information, contact your local distributor, or Chicago
Miniature Lamp Works, 4433 N. Ravenswood Avenue, Chicago, Illinois
60640. Phone (312) 784-1020.

Best regards,

e

Jim Flanagan
General Sales Manager
Chicago Miniature Lamp Works
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TAKE YOUR PICK

Our distributors are so well stocked that
they can give you your pick of hundreds
of different Kulka terminal boards, blocks
and strips. And if your specs call for the
unusual, one of our Mod Centers can
probably take care of that, too. Call one
today.

AUTHORIZED KULKA INDUSTRIAL DISTRIBUTORS LOCATED THROUGHOUT THE UNITED STATES & CANADA

AL Birmingham, MG Electronics 205 328 4525 MA  Needham, Gerber Electronics 617 329 2400 OH Dayton, John A. Becker 513226 1341
Al Phoenix, Mountain West Alarm 602 2638831  =MA Newton, Greene-Shaw 617 969 8900 0K Oklahoma City, Electro Enterprises 405478 1752
AZ  Phoenix, Parts Electronics 602 258 6476 MD Baltimore, Radio Electric Service 301823 0070 OR Portland. Eoff Electric 503 2229411
CA  Los Angeles, Fisher/Brownell 2135322170 Ml Augusta, Great Lakes Electronics 616 731 4156 PA  Altoona, Allegheny Eiectronics 814946 0871
CA Los Angeles, Radio Product Sales 213 748 1271 M1 Farmington Hill, CMP Distributors 313477 7700 PA  Erie. Advacom 814 4558110
CA Santa Clara, Fisher/Brownell 408 244 6182 M1 Grand Rapids, Stotts Friedman 616459 0216 PA  Erie, Mace Electronics 814 838 3517
CA  Sunnyvale, Ratel Electronics 408 739 9220 MN St. Paul, R. G. Ragon Electronics 612 488 0201 PA Montgomeryville, Pyttronic Indust. 215242 6700
CO Denver, Denver Wintronics 3039352401 MO St. Louis, L-Comp 314 647 5505 1 PA  Philadelphia, Almo Electronics 215698 4000
CO Denver, integrated Electronics 3035346121 MS Newton, May Electronics 601683 6511 PA  Philadelphia, Simco Electronics 215229 1880
CO Denver, Industrial Electronics 3037712636 NB Lincoln, Scott Electronics Supply 402 464 8308 PA  Pittsburgh, R. P. C. 412 782 3770
CT Fairfield, U-Tronics 203 255 4521 NC Raleigh, Southeastern Radio Supply 919 828 2311 PA  Reading, George D. Barbey 215376 7451
CT  Waterbury, Bond Radio 203 757 0546 NC  Winston Salem, Kirkman Electronics 919 722 9131 SC  Columbia, Dixie Radio Supply 8037795332
FL Ft. Lauderdale, Peerless Radio 3055665966  *NJ E. Rutherford, Kappe Electrical 201 939 5751 TN Knoxville, Industrial Electronics 615573 7135
+FL  Miami, Electronic Equipment 305 871 3500 NM  Albuguerque, Walker Radio 505247 2288 TX Dalias, KA Electronics Sales 214 634 7870
FL  Winter Park, Electronic Equipment 305 644 4833 NV Reno, Electronics Distributing 702 323 2766 TX Dallas, Sohd State Etectronics 214 352 2601
IA Cedar Rapids, Deeco 319 3657551 NY Buffalo, Summit Distributors 716 884 3450 TX  Fort Worth, Industry Electronics 817 531 2961
IA  Des Moines, Mid State Distributing 515 244 7231 NY Elmsford, Ancar Electronics 914 592 7100 TX  Stafford, Southwest Electronics 713 494 6021
IL  Addison, Lectro Components 312543 1680 NY Hempstead, Electronic Equipment 516 538 5510 UT Salt Lake City, Ra-Efco 801 487 0571
IL  Broadview, L-Comp 312 8657600 NY  Lynbrook, Peerless Radio Corp. 516 593 2121 VA Charlottesville, Virginia Radio 804 296 4184
IL  Chicago, Merrill Electronics 3126470755  *NY Mt Vernon, QAR Industrial Electr. 914 6992224  +WA Seattle, Aimac/Stroum Electronics 206 763 2300
IL  Rockford, Mid-West Associated 8159628036  *NY Rochester, Simcona Electronics 716 328 3230 WA Seattle, Radar Electric 206 282 2511
1L Rosemont, Advent Electronics 312 298 4210 NY Rochester, Summit Distributors 716334 8110  +WI  Milwaukee, Electronic Expeditors 414 228 8100
Il Schaumburg, Control Design 3128827232  #NY Rochville Center, Midway Industrial 516 764 2400 Wl Milwaukee, B W. Electronics 414 5458380
IN  Indianapolis, Graham Electronics 317 634 8202 OH Cincinnati, Hughes Peters 513 351 2000 WV Beckley, Halley Electronics 304 253 2151
!N Indianapolis, Ra-Dis-Co. 3176375571 OH Cincinnati, Newark Herrlinger 513 8745115 CANADA
N South Bend, Radio Distributing 219 287 2911 OH  Cleveland, Pattison Supply 2164413000 1 OT Downsview, Zentronics 416 635 2822
KS  Wichita, Radio Supply 316 267 5213 OH Cleveland, R. P. C. 216461 2280 PQ Montreal, Cesco Electronics 416 661 0220
KY  Louisville, Peerless Electronics 502 637 7677 OH Columbus, Electronics Marketing 614 2994161 Authorized Kulka Modification Centers.
LA New Orleans, Radio Parts 504 581 5959 OH  Columbus, Hughes Peters 614 294 5351 t Authorized Mini Modification Centers.

Kulka Electric Corp., A North American Philips Company
520 South Fulton Avenue, Mount Vernon, NY 10551 TEL: 914 664 4024 TWX: 710 562 0104 TELEX: 137413
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So what?
So OEM’s are

the pros are.
And what makes it such
a big deal is the magnitude

of the cost savings — possibly to cut the cOSt

20% or more per
computer system.

Distributor, which can
be shared by as many
as eight “Intelligent

* e -
]
dancing in the streets,
that's so what. At least e Igure a way Cables” Packaged into

every cable is an inte-
gral PicoProcessor, which
handles the functional
control for cach interface.
This arrangement

| [
of interfaceinhalf.- =
One reason is that B computer packages.

interfaces are gener-

ally long on duplication and short
on common sense. Most intertaces,
for example, fairhfully repeat half
or more of the circuitry on all the
other interfaces. And with multiple
interfaces, that gets o be a pretty
expensive proposttion.

Supplier A

Supplier B

A

$752

$2077

$1414

1/0 System cost comparison

So we came up with the solu-
tion you see here: The Distributed
[/O System. Designed to work
specifically with our line of
NAKED MINI® computers.

And once you get by its
unorthodox appearance, the logic
of it becomes pretty appealing.
As do the cost savings.

All the basic circuitry is
located on a single half-card 1/0

e o B/
b

The Distributed I/O System

since only one [/O
board is housed inside the com-
puter cabinet.

And along with a smaller pack-
age, comes a smaller price.

The 1/O cost comparison at left
shows the savings on a typical four-
interface system (2 CRT's, | line
printer and | card reader). And
since our System handles up to
cight interfaces, imagine your
savings using its tull capability.

Consider ComputerAutomations
Distributed 1/O System. It's an
uncommonly sensible s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>